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OZET

Glukagon Benzeri Peptit 1 Reseptor Agonistleri ve Dipeptidil Peptidaz 4
inhibitérleri ile Antidiyabetik Bitkilerin Etkilesimlerinin In Siliko Analiz ile

Belirlenmesi

Tip 2 diyabet mellitus, diyabetin en yaygin formudur ve bu hastaligin ortaya ¢ikardigi
komplikasyonlar, bireylerin yasam kalitesini derinlemesine azaltmakta ve erken 6liim artirma
riskini yiikseltmektedir. Ayrica, bu durumla basa cikan bireyler, genellikle ¢esitli sosyal,
ekonomik ve psikolojik olumsuz etkilerle karsilagmaktadir. Bu acil saglik sorunu karsisinda,
farkli etki mekanizmalarina dayanan ¢esitli tedavi yontemleri gelistirilmis ve hala arastirilmaya
devam edilmektedir. Bu miidahalelerin temel hedefleri, optimal glisemik kontrol saglamak,
potansiyel komplikasyonlar1 6nlemek, yasam kalitesini artirmak ve erken 6liim oranlarini
azaltmaktir. Bu tedavi stratejileri arasinda, inkretin bazli tedaviler 6zellikle nem tagimaktadir,
zira bu yoOntemler, pankreastan GIP ve GLP-1 salgilanma mekanizmalarini taklit ederek
viicudun dogal siireclerinden faydalanmaktadir. Ayrica, bu yerlesik tedavilere paralel olarak,

son yillarda bitkisel bazli ilaglara olan ilgi giderek artmaktadir.

Bu ¢alismada, Tiirkiye'de yetisen antidiabetik 6zelliklere sahip bitkiler ve fitokimyasal
bilesenlerin belirlenmesi amaglanmigtir. Bu baglamda, molekiiler kenetlenme analizi
kullanilarak-ilag tasarimi ve gelistirme siireclerinde kritik bir yontem-bu bitki kokenli
bilesenlerin GLP-1 reseptor agonistleri ve DPP-4 inhibitorleri ile iliskili protein hedefleriyle

olan etkilesimleri incelenmistir.

Molekiiler kenetlenme analizinin sonuglari, GLP-1 i¢in 1.740 ve DPP-4 i¢in 818 aday
molekiil ortaya koymustur. Bu aday molekiillerin SwissADME analizi sonucunda, GLP-1 i¢in
864 molekiiliin biyoyararlanim radarinda, DPP-4 i¢in ise 228 molekiiliin bulundugu tespit
edilmistir. DPP-4 hedefi icin belirlenen aday molekiillerin daha detayli bir incelenmesi,
toplamda 36 farkli bilesenin 13 farkli bitkiden tiiredigini ortaya koymustur. Bu bulgular, in

siliko yontemlerle bu molekiillerin diyabet tedavisinde kullanilma potansiyelini gostermektedir.

Sonug olarak, bu calisma, 1.914 fitokimyasal ve mevcut antidiabetik ilaglarin
karsilagtirmali analizi araciligiyla, 13 bitkiden 36 antidiabetik potansiyele sahip bilesigin
basarili bir sekilde belirlenmesini saglayarak, yeni ila¢ adaylarinin kesfine degerli katkilarda

bulunmustur.

Anahtar Sozciikler: ADMET, Antidiyabetik ilag, Biyoinformatik, Diabetes mellitus, Inkretin

mimetikleri, Molekiiler kenetlenme,
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ABSTRACT

Determination of Interactions of Antidiabetic Plants with Glucagon-Like Peptide

1 Receptor Agonists and Dipeptidyl Peptidase 4 Inhibitors by In Silico Analysis

Type 2 diabetes mellitus stands as the most prevalent variant of diabetes, presenting a
myriad of complications that profoundly diminish the quality of life for affected individuals
and elevate the risk of premature mortality. Furthermore, those grappling with this condition
frequently endure a range of adverse social, economic, and psychological repercussions. In
response to this pressing health challenge, a diverse array of treatment modalities, founded upon
distinct mechanisms of action, have been developed and continue to be explored. The
overarching aims of such interventions are to achieve optimal glycemic control, avert potential
complications, enhance the quality of life, and mitigate early mortality rates. Among these
therapeutic strategies, incretin-based therapies hold particular significance, as they harness the
body’s innate processes by emulating the secretion mechanisms of GIP and GLP-1 from the
pancreas. In parallel to these established treatments, there has been a burgeoning interest in
herbal-based medicines, which have garnered increasing attention in recent years. In the present
study, we undertook the identification of plants and phytochemical compounds possessing
antidiabetic properties, specifically those native to Turkey. To this end, we employed molecular
docking analysis—a pivotal approach in the realms of drug design and development—to
scrutinize the interactions between these plant-derived compounds and the protein targets
associated with GLP-1 receptor agonists and DPP-4 inhibitors utilized in incretin-based
therapies. The results of our molecular docking analysis yielded an impressive 1.740 candidate
molecules for GLP-1 and 818 candidate molecules for DPP-4. Subsequent SwissADME
analysis of these candidates revealed that 864 were situated within the bioavailability radar for
GLP-1, while 228 were identified for DPP-4. A more granular examination of the candidate
molecules targeting DPP-4 ultimately revealed 36 distinct compounds derived from 13 different
plant sources. These findings suggest a promising potential for these molecules in the treatment
of diabetes, as demonstrated through in silico methodologies. In conclusion, this study
successfully identified a total of 36 phytochemicals from 13 plants endowed with antidiabetic
potential through a rigorous comparative analysis of 1.914 phytochemicals and existing
antidiabetic pharmacotherapies, thus contributing valuable insights into the quest for novel drug

candidates.

Keywords: ADMET, Antidiabetic drug, Bioinformatic, Diabetes mellitus, Incretin
mimetics, Molecular docking
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1. GIRIS ve AMAC

Diabetes Mellitus (DM), giiniimiizde en sik karsilasilan saglik sorunlari arasinda yer
almaktadir. DM, Tip 1 Diabetes Mellitus (T1DM), Tip 2 Diabetes Mellitus (T2DM),
Gestational Diabetes Mellitus (GDM) ve diger spesifik diyabet tipleri olmak {izere 4 ana
siifa ayrilmaktadir. T2DM, diinyada en yaygin olarak goriilen hastaliklar igerisinde yer
almaktadir. Bu hastalifi 6nemli kilan hastalifin goriilme oranimnin yiliksek olmasi ve
beraberinde gelisen komplikasyonlarin insan yagsamini olumsuz yonde etkilemesidir.
Hastalik ile gelisen komplikasyonlar insanlarin yasam kalitesini diisiirmekte ve daha erken
O0lim riskine neden olmaktadir. Hastaligin tedavisinde farkli tedavi secenekleri
kullanilmaktadir. Tedavi se¢imi diyabet tipine bagli olarak degismektedir. Bu tedavi
seceneklerinin avantajlar1 ve dezavantajlar1 bulunmaktadir. T2DM kullanilan tedavi
yontemleri kan sekeri seviyesini diisiirmeyi hedef almaktadir. Hastaligin tedavisindeki temel
amag; glisemik kontrolii saglamak, olusabilecek komplikasyonlar1 onlemek, insanlarin
yasam kalitesine katki saglamak, hipergliseminin viicuda verdigi zarar1 azaltmak ve erken
6lim oranlarmin Oniine gegebilmektir. Kullanilan tedavi yontemleri arasinda yer alan
inkretin bazli yontemleri, hastaligin tedavisinde, insan viicudunun kendi salgilanma
mekanizmasimi (pankreas GIP (Gastric Inhibitor Peptidi/Gastric Inhibitory Peptide) ve GLP-
1 (Glucagon-Like Peptide 1/Glukagon Benzeri Peptit 1) taklit ederek viicudun dogal
siirelerinden faydalandig1 igin ayr1 bir énem kazandigi diisiiniilmektedir. inkretin bazl
tedavilerde GLP-1 reseptor agonistleri ve Dipeptidil Peptidaz-4 (DPP-4) inhibitorleri
kullanilmaktadir. Her ikisi de kan sekeri seviyesini diisiirmeye yonelik gelistirilmistir.
Inkretin hormonlar1 antidiyabetik tedavilerin yeni bir sinifin1 olusturmaktadir. inkretin
hormonu, insiilin salgilanmasin1 uyarabilen bir bagirsak hormonudur. Bu ¢alisma
kapsaminda T2DM kullanilan tedavi yontemleri arasinda yer alan inkretin bazli tedavi
secenegi ele alinmustir. Calismamizda bunlara yonelik protein hedefleri belirlenerek bitkilere
ait molekiiller ile etkilesimi incelenerek hastalik tizerindeki molekiiler mekanizmasi
arastirllmistir. Molekiiler mekanizmalarin arastirilmasinda molekiiler kenetlenme analizi
icin gelistirilmis ve agik erisime sahip tcretsiz bir yazilim olan AutoDock Vina
kullamilmustir. Ucretsiz yazilimm kullanilmasi ¢alismamizin sinirliliklarn icerisinde yer

almaktadir.

Bitkiler ge¢cmisten gilinlimiize kadar ¢esitli (besin, tedavi vb.) amaglarda kullanilmis

ve kullanilmaya devam etmektedir. Bagta besin kaynagi olarak kullaniminin yaninda



rahatsizliklari, hastaliklar1 tedavi edici ara¢ olarak da kullanilmislardir. Hastaligin
tedavisinde kullanilan oral antidiyabetik ilaglara zamanla diren¢ olugmaktadir ve farkli yan
etkiler ortaya c¢ikmaktadir. Hastaligi tedavi etmek igin sentetik ilaglar gelistirilmistir.
Hastaligin tedavisinde gelistirilen yontemler icin Onerilen sentetik ilaglarin daha az yan
etkisinden ve maliyetinden dolay1 bitkisel tabanli ilaglar 6nem kazanmaktadir. Tedavilerde
kullanilan sentetik ilaglarin yerini almak i¢in sifal1 bitkilerden elde edilen yeni antidiyabetik
ilaclara ihtiya¢ duyulmaktadir. Bitkiler, bir¢ok hastaligin tedavisinde ve antidiyabetik ilag
kesfinde 6nemli bir yer tutmaktadir. Sifali bitkiler geleneksel ilaglar i¢in zengin biyolojik
kaynak oldugu diistiniilmektedir. Gegmisten gliniimiize kadar bitkisel ilaglarin kullaniminina
olan ilgi ve kullamm artmustir. Cesitli bitkilerden elde edilen bilesikler/fitokimyasallar,
diyabet dahil olmak tizere cesitli rahatsizliklarin tedavisinde gerekli olan tibbi faaliyetlere
onemli dlciide katkida bulunmaktadir. T1bbi bitkiler yararl etkileri, yan etkilerinin minimum

olmasi ve maliyetlerinin diisiik olmas1 nedeniyle DM tedavisinde kullanildig1 bilinmektedir.

Hastaligin yayginhigi, hastalifa eslik eden komplikasyonlar ve bitkilerin tedavi
amacgl kullanilabilir olmas1 bu g¢alismay1 tercih edilmesinin ana nedenleri arasinda yer
almaktadir. Antidiyabetik bitkilerin etki mekanizmasi hakkinda ¢ok az sey bilinmektedir, bu
da onlarin standart diyabet bakiminda kullanilmalarimi engelledigi disiiniilmektedir.
T2DM'yi tedavi edebilecek tam olarak bir ilag tanimlanmamustir. Ancak mevcut ilaglar kan
sekeri seviyesindeki artisi kontrol ederek, viicudun insiiline duyarliligini artirarak ve
hipergliseminin viicuda verdigi zarar1 azaltarak etki etmektedirler. Bu nedenle, T2DM igin
daha etkili ilaglarin veya terapilerin tanimlanmasina veya gelistirilmesine aragtirmacilar
tarafindan farkl bir ilgi vardir. Giiniimiizde hastaliginin tedavisinde kullanilan GLP-1
reseptor agonistleri ve DPP-4 inhibitdrlerinin kan sekeri seviyesini diisiirmeye yonelik yeni
yaklagimlari gelistirilmek istenmektedir. Bu kapsamda ¢alismamizda antidiyabetik bitkilerin

etki mekanizmasi incelenmistir. Bu ¢alismamizin 6zgiinliigiinii olusturmaktadir.

Calismamizda alanyazinda antidiyabetik etkisi oldugu bilinen ve T2DM tedavisinde
kullanilan bitki bilesiklerinin molekiiler mekanizmasi arastirilmistir. Bu bitkilerin inkretin
etkisi iizerindeki etkilerinin incelenmesi hedeflenmistir. Inkretin etkisi ile iliskilendirilmis
bitkiler antidiyabetik yeni ilag kesfi i¢cin Onemli kaynak niteligi tasiyacak oldugu
diistiniilmektedir. Bu kapsamda ¢alismamizda T2DM’nin tibbi tedavisini desteklemek igin
antidiyabetik etkisi oldugu bilinen bitkilerin inkretin tedavisinde kullanilan yontemler ile

belirlenen bitki bilesiklerinin benzer antidiyabetik Ozellikleri aragtirilmigtir. Boylece



¢alismanin sonucunda elde edilen bilgilere gore inkretin bazli tedavi segenegi hedeflerine
yeni segenekler olarak bitki ve bitki fitokimyasallar1 onerilmistir. Bir adim 6tesi onerilen
bilesiklerin preklinik, in vivo ve in vitro c¢aligmalar ile desteklenerek ilag tasariminda
kullanilabilir oldugu diisiiniilmektedir. Calismamiz sonucunda belirlenen fitokimyasallarin
inkretin bazli tedavi segeneginde kullanilan GLP-1 ve DPP-4 inhibitorlerini benzer 6zellik
gosterebilecegi ifade edilmistir. Giiniimiizde diyabet i¢in daha ¢ok tercih edilmeye
baslanildig1 diisiiniilen inkretin etkisi {izerine yeni bilesiklerin tanimlanmasi, hastaligin
tedavisinde 6nemli yer kapsadigi disiiniilmektedir. Bu kapsamda insiilin salgilanmasini
artiran veya tesvik edici yeni bitki biyoaktif bilesiklerinin tanimlanmasi ve molekiiler
mekanizmalar1 hakkinda bilgi sunulmasi ¢calismamizda yer almaktadir. Tiim bu bilgilerden
¢alismanin amac1 T2DM ‘de kullanilan tedavi segenegi ile ayni etki mekanizmasini gésteren
yeni bitki biyoaktif bilesiklerinin tanimlanmasi yer almaktadir. Belirlenen bu biyoaktif
bilesiklerin daha ayrintili incelenmeleri sonucunda yeni ila¢ aday1 olarak onerilmistir. Bu
kapsamda T2DM hedeflerinin belirlenen bitkilerden izole edilen biyoaktif bilesiklerle
molekiiler etkilesimleri incelenmistir. Tanimlanan fitokimyasallarin kan sekeri diizeylerini
azaltabilecegi diisiiniilmektedir. Bitkilerden izole edilen bircok biyoaktif molekiiliin
antidiyabetik etkileri oldugu bildirilmistir. Ancak bunlarin molekiiler mekanizmasi tam
olarak aydinlatilamamustir. Hastaligin tedavisindeki amag¢ kan sekeri seviyelerinin normal

diizeylere indirilmesi ve hastaligin bilinen diger olumsuz etkilerini en alt diizeye ¢ekmektir.

Calismamizda inkretin bazli tedavilerde kullanilan GLP-1 reseptor agonistleri ve
DPP-4 inhibitorleri yonelik belirlenen proteinler ile bitki bilesiklerinin etkilesimleri
biyoinformatikte 6nemli analizlerden biri olan molekiiler kenetlenme analizi kullanilarak
arastirllmistir. Bu analiz ilag tasariminin 6n ¢alismalarinda tercih edilen onemli analizler
icerisinde yer almaktadir. Calismamizin beklenen sonuglari arasinda yeni bitki kdkenli
antidiyabetik bilesiklerin tanimlanacak olmasi yer almaktadir. Bunun yanisira ¢alismada
belirlenen yeni bitki kokenli bilesikler araciligiyla ilag benzerligi ¢alismalarina nemli
Ol¢iide katki saglayacak olmasi yer almaktadir. Boylece, gelistirilecek yeni ilag
yaklagimlarinda ve tedavi yaklagimlarinda aragtirmacilar i¢in 6nemli 6lciide 11k tutacak 6n
kaynak elde edilecek olmasi yer almaktadir. Calismamiz sonucunda alanyazin incelemesine
gore yan etkilerinin minimum olabilecegi diisiiniilen bitkisel kaynakli ila¢ kesfi icin yeni
antidiyabetik 6zellik gdsteren bilesiklerin tanimlanmasi ve yerli ilag gelistirilmesine aract

olabilecegi disiiniilmektedir. Ayrica yerli ve milli ilag gelistirme alaninda Tiirkiye Saglik



Enstitiileri Baskanligt (TUSEB) ve Saglik Tiirkiye (Health Turkey)nin katkilariyla,
calismamizin sonucunda belirlenen fitokimyasallarin, bitkisel kaynakli ilaglarin yan
etkilerinin minimum olabilecegi disiiniilen yeni antidiyabetik ozellik gosteren aday
bilesiklerin tanimlanmasi miimkiin olabilir. Bu kesif, yerli ve milli ilag gelistirme siirecinde
onemli bir adim olabilir ve ayn1 zamanda yerli as1 gelistirmeyi de destekleyebilir nitelikte

olabilir oldugu diisiiniilmektedir.



2. GENEL BILGILER
2.1. Diabetes Mellitus
2.1.1. Diabetes Mellitus (DM)

Diabetes Mellitus (DM) giiniimiiz insanlarinin biiyiik bir ¢ogunlugunun muzdarip
oldugu, 6nemli saglik sorunlar1 arasinda yer alan ve yasam boyu siiren kronik bir hastalik
tiirli olarak tanimlanmaktadir. Tiirkiye Endokrinoloji ve Metabolizma Dernegi (TEMD)
kilavuzuna gore, insiilin eksikligi ya da insiilin etkisinde olusan bozukluklar nedeniyle
organizmanin karbonhidrat, yag ve proteinlerden yeterince yararlanamadigi, siirekli tibbi
bakim gerektiren, kronik bir hastalik olarak tanimlanmaktadir (Tiirkiye Endokrinoloji ve
Metabolizma Dernegi, 2020). Bu tanimin yaninda DM igin tanimlanmis farkli tanimlar da
mevcuttur. Bu tanimlardan bazilarina bu ¢aligmada yer verilmistir. DM, insiilinin etki veya
salgilanmasindaki kusurlardan kaynaklanan, artan kan sekeri (hiperglisemi) ile karakterize
edilen metabolik bir hastaliktir (1). DM, insiilinin tiretim ve/veya etki mekanizmasindaki
bozukluklardan kaynaklanan ve sonugta hiperglisemiye yol agan bir grup metabolik
degisikliktir (2). DM, diinya ¢apinda yaygin ve yiiksek kan sekeri seviyeleri ile iligkili bir
metabolik bozukluktur (3). DM, viicudun yeterli insiilin liretememesi veya liretilen insiilinin
uygun sekilde kullanilmasindaki yetersizligin etkileri sonucunda kan sekerinin yiikselmesine
neden olmaktadir (4). Bu hastaligi 6nemli kilan hasta bireylerde goriilen yiiksek kan sekeri
seviyelerinin neden oldugu farkli hastaliklarin veya kompkikasyonlarin olugsmasidir. Bu
hastalik Diinya Saglik Orgiitii (DSO) tarafindan yayinlanan diinya ¢apinda (global) endokrin
hastaliklar1 listesi icerisinde yer almaktadir (5). Ayrica 2020 yilinda DSO gére DM, ilk 10

Olim nedeni listesi arasinda yer almistir (https://www.who.int/news-room/fact-

sheets/detail/the-top-10-causes-of-death). DM'nin baslica semptomlar1 arasinda poliiiri

(tekrarlayan veya sik idrara ¢ikma), polidipsi (artan susuzluk), polifaji (artan aglik),
hiperglisemi ve kilo kayb1 yer almaktadir (6, 7).

Hastaligin  seyrinin gozlemlenmesi i¢in Uluslararast Diyabet Federasyonu
(International Diabetes Federation-IDF) ve DSO belli donemlerde diyabetli hasta sayisini
aciklamakta ve gelecek yillar i¢in tahminlerde bulunmaktadir. Fakat tahmin oranlari
cogunlukla diyabetli hasta sayismnin altinda kalmaktadir. Ornegin; IDF diyabet atlasina gére
diinyada diyabetli hasta sayis1 2011 yilinda 366 milyon ve 2030 yilinda tahminen 552 milyon
olacag1 yoniindedir. IDF tarafindan 2015 yilinda yaklasik 415 milyon kisinin (8) diyabet
hastasi oldugu ve 2040 yilinda toplam diyabetli yetiskin sayisinin 640 milyonun tizerinde

5
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olacagi yoniindedir (9, 10, 11). Bir baska ¢alismada ise Diinyada 2015 yilinda 20-79 yas
aras1 415 milyon kisi diyabet hastaligi ile miicadele ettigi bilgisi yer almaktadir (12, 13).
Yapilan giincel ¢aligmalarda IDF’in son verileri gore, 2015 yilinda diinya ¢apinda 20-79
yasarasi tahmini 415 milyon yetiskinin DM hastas1 oldugunu ve bu sayimin 2040 yilinda 642
milyona ¢ikacagini ve prevalansin %8.8'den %10.4'e ¢ikacagimi gostermistir (14). 2020
yilindaki IDF verilerine gore 463 milyon insan diyabet ile miicadele etmektedir. 2022 yilinda
IDF verilerine gore 463 milyon insan diyabet hastaligina sahip ve bu oranin 2045 yilinda
700 milyon diyabetli insanin olacagi yoniindedir (15, 16). 2021 yilinda IDF verilerine gore
yaklagik 537 milyon yetigkin (20-79 yas aras1) diyabet hastaligina sahip olarak yagamaktadir
(https://idf.org/). 2023 IDF verileri incelendiginde “2030'a kadar 643 milyon diyabetle

yasayan toplam insan sayisinin 2030'da 643 milyona, 2045'te ise 783 milyona ¢ikacagi

tahmin ediliyor." seklinde tahmin yapilmaktadir (https://idf.org/about-diabetes/diabetes-
facts-figures/). Giiniimiize gelindiginde (Mart 2024 yilinda) IDF verilerine gore 540 milyon
insanin diyabet ile yasadig1 bilgisi yer almaktadir. Her 10 kisiden 1'i diyabetle yagamaktadir
(Mart 2024). IDF, diyabetin oniimiizdeki yirmi yilda diinya ¢apinda yaklagik 700 milyon
insan1 etkileyecegini, bunun 6nemli bir ekonomik etkiye yol agacagini tahmin etmektedir
(17). DM goriilme sikligr diinyadaki her popiilasyonda giin gegtikce artmaktadir (6). Ayrica
hastalikla eglik eden komplikasyonlar erken 6liimlere neden olmaktadir. 2019 yilinda bu
hastaliktan 6len kisi say1s1 5.2 milyon 6liimle su anda hem ABD'de hem de diinya genelinde
yedinci 6nde gelen 6liim nedeni haline gelmistir. Bu nedenle hastaliga yeni miidahale

yontemlerinin, ilaclarin gelistirmesine ihtiya¢ duyuldugu diisiiniilmektedir.

Sekil 1. UDF’nin raporuna gore diinya genelinde seker hastaligin tahmini artis oranlari (IDF
web sayfasindan adapte edilmistir-idf.org/about-diabetes/diabetes-facts-figures/)
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Yayilanan en son verilere gore 540 milyon kisi bu hastalikla miicadele etmektedir.
Ancak ge¢mis yillardaki siirekli artiglar dikkate alindiginda 2030 ve 2045 yili i¢in tahmin
edilen diyabetli hasta sayisina kisa siirede ulasilacagi on goriilmektedir. Ayrica tahmin
edilen veriler incelendiginde ve bir sonraki donemde ulasilan diyabetli hasta sayisi
incelendiginde hastaliin ne kadar dikkate alinmasi gerektiginin bir isareti olarak
diisiiniilmektedir. Hastalifin seyrindeki bu artis egilimi hastaligin tedavisinde yeni tedavi
yontemlerine ihtiya¢ oldugunu gdstermektedir. Yeni tedavi yontemlerinin yani sira, yan
etkisi daha az ila¢ segeneklerin Onerilmesi, gelistirilmesi gerektigi de disiiniilmektedir.
Arastirmacilar bu hastaliga sahip bireylerin siirekli artiglarin oniine gegebilmek adina
bilimsel calismalarini artirarak siirdirmektedir. Bu c¢alismalarin hem hastalar hem de
tilkelerin ekonomileri igin de ayri bir 6nem tasidig1 diislinilmektedir. Hastaliktaki hizli
ilerleme tilkelere ektra ekonomik yiik olusturmaktadir. Hastaligin erken teshis edilmesi veya
tedavi segceneginin kisiye 6zel belirlenmesi, hastalarin yasam kaliteleri i¢in de ayr1 bir 6nem
tagidigr disiiniilmektedir. IDF’nin misyonu diyabetle yasayan insanlarin yasamlarini
tyilestirmek ve risk altinda olan kisilerde diyabetin dnlenmesini saglamak yer almaktadir.
IDF’nin raporuna gore, 2045 yilinda diinya genelindeki diyabetli hasta kisi sayisinin %46
(https://idf.org/about-diabetes/diabetes-facts-figures/) oraninda artmasi beklenilmektedir.

Asagidaki sekildi diinya genelinde seker hastaliginin tahmini artis oranlar1 (2021-2030-
2045) (https://idf.org/about-diabetes/diabetes-facts-figures/) yer almaktadir (Sekil 1).

Yapilan alanyazin taramasinda IDF ve DSO’niin verilerine gore DM’ye sahip hasta sayist
giin gectikce lstel olarak arttigi goriilmektedir (Tablo 1). Teknolojinin insan yagamina
sagladig1 avantajlarin yaninda ayni zamanda teknolojinin getirdigi olanaklar insanlari

hareketsiz yasama yonelterek kismen olarak bu artis1 katki sagladigi diigiiniilmektedir.

Tablo 1. IDF ve DSO'niin yillara gore diyabetli hasta say1s

Yillar Hasta Sayis1 Tahmin edilen hasta sayis1  Referans

2011 - 2030 366 milyon 552 milyon IDF verisi
2015 - 2040 415 milyon 640 milyonun (8), (9), (10)
2020 463 milyon IDF verisi
2022 — 2045 463 milyon 700 milyon (15)

2024 540 milyon 700 milyon (15), IDF verisi



Ulusal Diyabet Istatistik Raporu (National Diabetes Statistics Report)’na gore
giiniimiizde (Mayis 2024) 38.4 milyon kisi diyabet hastasi, teshis edilen 29.4 milyonu

yetiskin olmak tizere 29.7 milyon kisi ve teshis edilmemis 8.7 milyon kisi oldugunun bilgisi

yer almaktadir (https://www.cdc.gov/diabetes/php/data-research/index.html). Bu rapor
diyabet ve prediyabetin yayginlig1 ve goriilme sikligi, komplikasyon risk faktorleri, akut ve

uzun vadeli komplikasyonlar, 6liimler ve maliyetler hakkinda giincel bilgiler saglaktadir.
2.1.2. DM Komplikasyonlari

DM ’nin, diinya capinda yaygin metabolik bozukluk oldugu bilinmekte ve bu
metabolik bozukluklar, beraberinde bazi komplikasyonlarin gelismesine neden olmaktadir
(18). Ayrica diyabetin erken donem olarak adlandirdigimiz ¢ocukluk ve ergenlik doneminde
baglamas1 da ¢ok sayida farkli komplikasyon ile iligkilendirilmektedir (19). Hastalikta
goriilen hiperglisemi basta kan damarlar1 ve sinirler olmak tizere ¢esitli doku ve organlarda
ciddi hasara neden olarak farkli komplikasyonlara neden olmaktadir. Bu komplikasyonlar
kendi igerisinde akut ve kronik komplikasyonlar olmak iizere iki alt baglikta toplanmaktadir
(Tablo 2) (20). Kronik komplikasyonlar ise kendi igerisinde makrovaskiiler ve
mikrovaskiiler olmak {izere ikiye ayrilmaktadir (21). Makrovaskiiler komplikasyonlar;
koroner kalp hastaligi (22), kalp yetmezligi, inme, vb. kardiyovaskiiler rahatsizliklari
icermektedir. Mikrovaskiiler komplikasyonlar ise retinopati (korliik), néropati, nefropati
(bobrek yetmezligi) vb. rahatsizliklar igermektedir (12, 22, 23). Her iki komplikasyon erken
oliim riskini arttirmaktadir (24). T2DM hastaliginda yiiksek kan sekeri diizeyleri kalbi,
gbzleri, bobrekleri ve sinir sistemini etkileyen ve g¢esitli komplikasyonlara yol agan
mikrovaskiiler ve makrovaskiiler hastaliklara egilimlidir (5). Retinopati, néropati,
kardiyovaskiiler ve serebrovaskiiler hastaliklar T2DM ile iliskili komplikasyonlardan

bazilaridir ve yilda yaklasik 1.5 milyon 6liime neden olmaktadir (23, 25, 26).

Hastaligin komplikasyonlarinin 6nlenmesi ve yonetiminde, kan sekeri seviyelerinin
diizenli izlenmesi ve kontrol altina alinmasi, diizenli doktor kontrolleri, dnerilen ilaglarin
diizenli kullanimi ve tedavi planina uyulmasi, dengeli beslenme, diizenli egzersiz, sigara ve
alkol kullaniminin azaltilmasi, saglikli kilonun korunmasi, diyabet hakkinda bilgi sahibi
olmak ve belirtileri tanimak yer almaktadir. Bunlarin yapilmasi komplikasyonlarin erken
teshis edilmesine yardimeci olmaktadir. Hastaligin yonetimi ve komplikasyonlarin

onlenmesi, disiplinli bir yaklasim ile yasam tarz1 degisiklikleri gerektirmektedir.


https://www.cdc.gov/diabetes/php/data-research/index.html

Tablo 2. DM komplikasyonlari

Diabetes Mellitus Komplikasyonlari

Kronik Komplikasyonlar Akut

Komplikasyonlar

Mikro Makro T -
Hipoglisemi  (diisiik  kan

Retinopati, Kardiyovaskiiler —hastaliklar (kalp sekeri), Hiperglisemi (yiiksek

Noropati damar hastaliklar1) (koroner arter kan sekeri), ketoasidoz),

Nefropati vb. hastalig1, kalp yetmezligi), inme, vb.  Laktik asidoz, Hipertansiyon

Periferik dolagim, Diyabetik ayak vb. vb.

Bu komplikasyonlar hastalik i¢cin oldukc¢a Onemli sorunlar teskil eden Oniine
gecilmesi gereken durumlar olarak goriilmektedir. Bu komplikasyonlar icerisinde yer alan
retinopati, noropati, kardiyovaskiiler komplikasyonlar ve iilserasyon tedavi edilmeyen
diyabet vakalariyla/durumlariyla iligkilidir (4). Bu komplikasyonlar, bireylerin fonksiyonel
kapasitelerini ve yasam kalitesini etkileyerek erken Oliimlerine neden olmaktadir (27).
Diyabetik mikrovaskiiler komplikasyonlar hipergliseminin siddeti ve siiresi ile yakindan
iliskilidir (28). Diyabet hastalig1 dogrudan erken 6liime neden olmamaktadir ancak hastaliga
eslik eden beraberinde getirdigi komplikasyonlar erken o6lime neden oldugu
diisiiniilmektedir. Oyle ki, bu hastaliga bagli &liimlerin sayisinin, akciger kanseri nedenleri
arasinda yer alan sigaraya bagli oliimlerden bile daha fazla oldugu diisiiniilmektedir.
Gilinlimiizde hastalarin maruz kaldig1 kanser hastaliklar1 gibi bu hastaliklikla birlikte gelisen
komplikasyonlarinin seyri yavas yavas ilerleyip gelistigi i¢in hastaligin tedavisinde geg
kalindig1 diistiniilmektedir. Bu nedenle, hastaligi 6nemli kilan, hastaliga eslik eden
komplikasyonlarin, hastalarin yasam kalitesini etkileyerek erken 6liime neden olmasi ve

sosyal, ekonomik, psikolojik olumsuz etkiler yaratmasidir.
2.1.3. Diabetes Mellitus Tiirleri

DM nin etiyolojik siniflamasi, Diyabet Tan1 ve Tedavi Rehberi 2023 gore Tip 1
Diabetes Mellitus (T1DM), Tip 2 Diabetes Mellitus (T2DM), diger spesifik tipleri ve
Gestasyonel Diabetes Mellitus (GDM) olmak iizere 4 ana sinifa (Tablo 3) ayrilmaktadir
(2023 Diyabet Tan1 ve Tedavi Rehberi). Ancak Amerikan Diyabet Dernegi diyabeti Tip 1,
Tip 2 ve gebelik diyabeti olmak tizere 3 tipe ayirmaktadir (29). Bu siniflar i¢erisindeki DM’li



hastalarin biiyiik bir cogunlugunda T2DM goriilmektedir. Yaygin goriilmesi bu hastaligin

daha ayrintili arastirilmay1 deger oldugu diistiniilmektedir.

Tablo 3. Diabetes Mellitus’un etiyolojik siniflamasi (Diyabet Tan1 ve Tedavi Rehberi 2023)

Diabetes Mellitus Tiirleri

Tip 1 Diabetes Mellitus (T1DM)
Tip 2 Diabetes Mellitus (T2DM)
Diger Spesifik Tipler

Gestasyonel Diabetes Mellitus (GDM)

Asagida siras1 ile DM tiirleri hakkinda kisa bilgiler verilmistir. T2DM arastirma

kapsamu igerisinde yer aldig1 i¢in daha ayrintili olarak ele alinmigtir.
2.1.3.1. Tip 1 Diabetes Mellitus (T1DM)

T1DM, pankreas adacik beta (B) hiicrelerinin kaybinin bir sonucu olarak ortaya ¢ikan,
insiilin eksikligine (30) baglh olarak artan kan glukoz seviyeleri (hiperglisemi) ile karakterize
kronik bir hastalik olarak tanimlanmaktadir (22). Bir bagka ifade ile B hiicre basarisizlig
nedeniyle dolasimdaki diisiik insiilin miktart ile iligkilendirilmektedir (21). Hastaligin B
hiicrelerinin ~ kusuru/bozuklugu sonucunda pankreasin insiilin {iretememesinden
kaynaklandig1 diistiniilmektedir (3, 31). Hastaligin patogenezi modeli, B hiicre ile iliskili
antijenlere karsi kendi kendine tolerans kaybi ile iliskilendirilmektedir (32). Pankreas P
hiicrelerinde {iretilmesi gereken insiilinin iretim basarisizligi sonucunda bu hastalik
olusmaktadir. TLDM, 72DM 'nin aksine insiilin {iretilmesinde sorun oldugu bilinmektedir.
T1DM’nin tedavi segenegi igerisinde insiilin yer almaktadir. Hastalikta enjekte edilen

insiilin, endojen insiilin ile ayn1 sekilde etki etmektedir (33).

T1DM, daha c¢ok cocukluk ¢aginda goriilen endokrin ve metabolik durumlardan
birini olusturmaktadir (22). Hastaligin daha ¢ok ¢ocuklarda ve genglerde gorildigi
bilinmesine ragmen, son yillarda yetiskinlerde de goriildiigii ifade edilmektedir (Diyabet
Tan1 ve Tedavi Rehberi 2021). Bu diyabet tiirii i¢in bilinen bir 6nleme miidahalesi yoktur
(19). Ancak hastaligin seyrini yavaslatan veya olusumunu geciktiren tedavi miidahaleleri
vardir. Hastalifin temel olusum nedeni insiilin {iretilememesinden kaynaklandigi igin

hastaligin tedavisinde ilk tercih olarak instilin kullanim1 yer almaktadir. Halk arasinda bu
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hastalik instiline bagimli bir hastalik olarak bilinmektedir. Hastaligin tedavisinde dncelikle

insiilin kullanim1 yer almaktadir.
2.1.3.2. Tip 2 Diabetes Mellitus (T2DM)

Gelismis ve gelismekte olan iilkelerin genelinde goriilen ve onemli bir saglik
sorunlar1 arasinda yer alan (34) T2DM, giinimiizde insanlarin miicadele ettigi en yaygin
diyabet tiirii olarak bilinmektedir. Diinyada toplam DM hastalarinin biiytlik bir ¢cogunlugunu
(%90-95'ini) olusturmaktadir (23, 35-37). T2DM’li hasta sayist siirekli artig egilimi

gostermektedir.

2000 yilinda, 72DM 'nin tiim diinyada yetiskinler arasinda yayginliginin yaklagik 171
milyon oldugu tahmin edilirken, 2015 yilinda bu say1 415 milyona yiikselmistir (6). Kiiresel
olarak diinya capinda 400 milyondan fazla kisi 72DM "den etkilenmektedir (38). Giiniimiizde
tilkemizde 540 milyon kisi bu hastalik ve beraberinde getirdigi komplikasyonlar ile
miicadele etmektedir (https://idf.org/about-diabetes/diabetes-facts-figures/). 2021 yilinda

yaklasik 6.7 milyon yetiskin DM veya komplikasyonlari nedeniyle 6lmiistiir (37). Hastaligin
bu kadar yaygin olarak goriilmesi, prevalansindaki genislik, iilkelere ve iilkemize fazladan
ekonomik yiik olmasi ve 6liim oranlarinin yiliksek olmasi arastirmacilari bu alan tizerinde
0zel ve daha ayrintili c¢alismalar yapmaya siiriikleyen oOnemli etkenler arasinda
goriilmektedir. Yapilan g¢alismalarda T2DM, modern toplumun karsi karsiya oldugu en
maliyetli tibbi durumlardan biri oldugunu ve ayr1 bir ekonomik yiik getirdigini
vurgulamaktadir (29, 38). Hastaligin seyrini degistirecek yeni yaklagimlara ihtiyag
duyulmaktadir. Caligmamiz bu ihtiyaci karsilamaya yonelik ileriki donemlerde yapilacak

olan calismalara katki saglayacagi diisiiniilmektedir.

T2DM, pankreas B hiicre gorev bozuklugunun neden oldugu yetersiz/goreceli instilin
tiretimi eksikligi veya insiilin direnci ile karakterize edilen bir hastaliktir (3, 23, 39, 40). Bir
baska ifade ile pankreas B hiicreleri tarafindan bozulmus insiilin sekresyonu ve/veya hedef
dokulardaki insiilin direncine bagl olarak hiperglisemi olarak bilinen kanda siirekli yiliksek
seker (glukoz) seviyeleri ile karakterize edilmektedir (41). Ayrica karbonhidrat, lipid ve
protein metabolizmasinin diizensizligi ile karakterize olan bu hastalik, bozulmus insiilin
salinimi, insiilin direnci veya her ikisinin bir kombinasyonundan kaynaklandigi
bilinmektedir (28). Bu hastalik insiiline bagimli olmayan diyabet olarak bilinmektedir (42).
Ancak hastaligin temelinde insiilin direnci ve bozulmus insiilin salgilama sistemi yer
almaktadir (43). Hastalik insiilin salgilanmasindaki eksiklikler ve insiilin etkisindeki
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kusurlardan kaynaklanan metabolik bir bozukluk olarak bilinmektedir (43, 44). Bu hastalik
ayni zamanda instiline bagimli periferik dokulardaki insiilin direnci ile iliskilendirilmektedir
(21). Hastalik ile insiilin direncinin iligkilendirilebilmesi i¢in B hiicrelerinin azalmis insiilin
duyarliligini tamamen telafi edememesi yer almaktadir (46). Ayrica inkretin etkilerini
diizenleme yeteneginin bozulmast ile karakterize edilen bir hastaliktir (47). T2DM tanisi alan
bireylerde insiilin reseptor duyarliliginda azalma goriilmektedir ve bu da glukoz
regiilasyonunda zorluga yol agmaktadir (29). Bunlarin yaninda hastaligin énemli bir nedeni
olarak inkretin hormonlarinin inaktivasyonu nedeniyle insiilin uyarilmasinin engellenmesi

goriilmektedir (48).

T2DM ise insiilin iiretiminde sorun olmadigi fakat iiretilen insiilinin yeterince
tiretilemedigi ya da iiretilen insiilinin verimli bir gsekilde kullanilamamasindan kaynaklandigi
bilinmektedir. T2DM, uzun donemli komplikasyonlar ile belirti gosterdigi ve bu
komplikasyonlarin gelismesi yavas oldugu i¢in daha ¢ok yetigkinlerde goriilmektedir. Fakat
2021 diyabet tan1 ve tedavi rehberinde geng ve addlesan (ergenlik) yaslarda goriildiigiini
ifadesi de yer almaktadir (Diyabet Tan1 ve Tedavi Rehberi 2021). Ayrica TIDM i¢in ailede
diyabet oOykiisiiniin olup olmamasi 6nemli degildir fakat T2DM igin ailede diyabet

Oykiisiiniin olmasi 6nem tegkil etmektedir.

Hastaligin mekanizmasinda, insiilin salgis1 bozulur, aglik plazma glukagon iiretim
seviyeleri artar ve yemekten sonra normal olarak baskilanamaz, kas glukoz alimi1 bozulur,
aclik plazma serbest yag asidi seviyeleri artar ve yemekten sonra normal olarak
baskilanamaz, Glukagon Benzeri Peptit Reseptor-1 (GLP-1) ve Gastrik Inhibitér Peptit
(GIP)’deki yemek sonrasi artis normaldir veya orta derecede azalmistir (28). Hastaligin iKi
metabolik sorunu vardir; birincisi insiilin direnci (karaciger, kas ve yag dokusunda insiilin
etkisinin duyarliliginin bozuldugu durumlarda), ikincisi ise yeterli insiilin tiretme (pankreas
B hiicrelerinin insiilin duyarliligi kaybin telafi etmek i¢in) yeteneginin bozulmasi olarak
ifade edilmektedir (49). Bu hastalikta insiilin direnci, géreceli insiilin yetmezligi ve ilerleyici

instilin kusuru yer almaktadir.

Tip 2 Diabetes Mellitus’un Komplikasyonlari

T2DM, yetersiz insiilin iiretimi ve viicudun insiilini etkili bir sekilde kullanamamasi
sonucu yiiksek kan sekeri seviyeleri ile karakterize edilmektedir (5). Yiiksek kan sekeri
seviyeleri zamanla ciddi saglik komplikasyonlarina (Tablo 4) yol acabilmektedir. T2DM,
Kardiyovaskiiler Hastaliklar, Néropati (Sinir Hasary), Retinopati (Goz Hastaliklari),
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Nefropati (Bébrek Hastaligi), Diyabetik Ayak Problemleri, Diyabetik Ketoasidoz, Diyabetik
Hiperosmolar Sendrom (HHS), Infeksiyonlar, Depresyon ve Anksiyete gibi mikrovaskiiler
ve makrovaskiiler hastaliklara neden olmakta ve bu hastaliklar 6liim ve sakatliklarin ana

nedeni olarak goriilmektedir (5).

Tablo 4. T2DM in potansiyel bazi komplikasyonlar1 ve agiklamalari

Komplikasyonlar Aciklamasi

Kardiyovaskiiler hastalik dolagim sistemini etkileyen herhangi bir hastalig
Kardiyovaskiiler

tamimlamaktadir. T2DM’de en Onemli 6liim nedeni kardiyovaskiiler
Hastaliklar

hastaliklardir (2023 Diyabet Tani ve Tedavi Rehberi).

DM’nin en yaygin goriilen kronik komplikasyonu diyabetik noropatidir.
NG ) Diyabetik noropati, sinir sisteminin farkli boliimlerini etkileyerek, periferik

oropati n . - e

ve/veya otonom sinir sistemi ile ilgili farkli klinik bulgular olusturmaktadir

(2023 Diyabet Tan1 ve Tedavi Rehberi).

Diyabetik retinopati, sistemik hastaliga bagli olarak gelisen, ilerleyici,
Retinopati retinada hem yapisal hem de fonksiyonel degisikliklere yol acan

norovaskiiler bir hastaliktir (2023 Diyabet Tan1 ve Tedavi Rehberi).

Diyabetik Bobrek Hastalig1 (Diyabetik nefropati,) glomeriil i¢i arteriollerin

] hasarina bagh olarak bobrek fonksiyonlarinin ilerleyici olarak bozulmasi

Nefropati

ile ortaya ¢ikan, diyabetin mikrovaskiiler komplikasyonudur (2023 Diyabet
Tan1 ve Tedavi Rehberi). Bobrek yetmezligine yol agmaktadir.

Diyabet, 6zellikle alt ekstremitede motor, duyusal ve otonom noéropatiye
bagli ayak deformiteleri, biyomekanik anormallikler, koruyucu duyunun

] ] kayb1 ile terlemenin azalmasi kuru deri ve kallus olusumuna neden
Diyabetik Ayak

] olmaktadir. Kallus olusunca, tekrarlayict ve kiiciik travmalar ve periferik
Problemleri

arter hastaligimin da katkis1 ciltalti kanamalara yol agmaktadir. Sonugta
diyabetik ayak olarak tanimlanan ayak iilseri, lezyonlar1 ortaya ¢ikmaktadir

(2023 Diyabet Tan1 ve Tedavi Rehberi).

Diger Komplikasyonlar Bu verilen komplikasyonlar diginda kalan komplikasyonlari igermektedir.

Bu komplikasyonlar, T2DM 'nin kontrol altina alinamadig1 veya tedavi edilememesi
durumunda ortaya ¢ikabilmektedir. Bu nedenle, hastalik teshisi konulmus olan bireylerin

diizenli olarak takip edilmesi onerilmektedir.
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2.1.3.3. Diger Spesifik Tipler

Yukarida agiklanan diyabet tiirlerinin disindaki diyabet tiirleri, diger spesifik diyabet

tiirleri olarak adlandirilmaktadir. Diyabetin diger spesifik tipleri/tiirleri kendi igerisinde
farkli smiflarda siniflandirilmaktadir (Tablo 5). Ornegin; LADA (yetiskinlerde gizli

otoimmiin diyabet), gen¢lerin olgunluk baslangicli diyabeti (MODY), pankreatit gibi ¢esitli

patolojik durumlara bagl sekonder diyabet ve belirli ilaglara duyarl ikincil diyabet gibi
farkli/bagka DM tiirleri de vardir (21).

Tablo 5. Diger spesifik tipleri

Diyabet Tipleri

Ornekleri

Alint1

Beta Hiicre

Fonksiyonunun Genetik

Defektleri
Insiilin Etkisindeki

Genetik Defektler

Ekzokrin Pankrean
Hastaliklar:

Endokrinopatiler

[lag ve Kimyasal
Maddelerle Olusan
Diyabet

Infeksiyonlar

Immiin Tligkili

Diyabetin Stk Olmayan

Formlari

Diyabetle Birlikte
Gortilebilen Diger

Genetik Sendromlar

MODY (Maturity Onset Diabetes of the Young)),
Mitokondrial DNA, Digerleri,

Tip A insiilin direnci, Leprechaunis, Rabson-
Mendenhall, Sendromu Lipoatrofik diyabet,
Digerleri

Pankreatit, Travma/pankreotektomi, Neoplazi,
Kistik fibrozis, Hemokromatozis, Fibrokalkiiloz
pankreatopati, Digerleri

Akromegali, Cushing Sendromu, Glukagonoma,
Feokromasitoma, Hipertiroidi, Somatostatinoma,
Aldosteronoma, Digerleri

Pentamidin, Nikotinik asit, Glukokortikoidler,
Diazoksid, Beta-adrenerjik agonistler, Tiazid
diiiretikler, Antipsikotik ilaglar, Fenitoin
Statinler, Digerleri

Konjenital kizamik¢ik, Sitomegalovirus, Koksaki

B, Kabakulak, Adenoviriisler, Digerleri

“Stiff-man” Sendromu, Antiinsiilin reseptor

antikoru, Digerleri

Down Sendromu, Klinefelter Sendromu, Turner
Sendromu, Wolfram Sendromu, Friedreich
Ataksisi, Myotonik Distrofi, Huntington, Koresi

Digerleri
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2.1.3.4. Gestasyonel Diabetes Mellitus (GDM)

GDM, hamilelik doneminde hormonal degisikliklere bagl olarak hamile kadinlarda
ortaya ¢ikan DM’ nin {iglincii bir tiiriidiir (21). Genellikle gebeligin ileri evrelerinde goriilen
ve tedavisinde oncelikle 6zel diyet planlar1 ve diizenli fiziksel aktiviteyi igeren ve bazen
normal kan sekeri seviyelerini korumak icin birkac antidiyabetik ilag ile tedavi edilen bir
hastaliktir (31). Gestasyonel diyabet, daha once diyabet ge¢misi olmayan ve hamilelik
doneminde goriilen diyabet tiirii olarak bilinmektedir. Bu hastalikta gebelik sirasinda yiiksek
kan sekeri seviyeleri goriilmektedir. Bu hastalik gebelik doneminde tanimlanan karbonhidrat
intoleranst ile iliskilendirilmektedir. GDM i hastalar ileri donemlerde T2DM’ye yatkinligi
olusmaktadir. Bu nedenle bu hastalarin belli donemlerde kontrollerini yaptirmasi

onerilmektedir.
2.1.4. T2DM i¢in Tedavi Yontemleri

DM tiirlerinin klinik belirtiler1 farkli oldugu gibi pratikte uygulanan tedavi
yontemleri de farklilik géstermektedir (9). Diyabetin tiirlerine 6zgii farkli tedavi yontemleri
onerilmekte gelistirilmekte ve uygulanmaktadir. DM'nin, 6zellikle de T2DM'nin tedavisi,
diinya ¢apindaki aragtirmacilar ve klinisyenler i¢in her zaman birinci dncelik sirasinda
oldugu bilinmektedir (37). Hastaligin tedavisi temelde yasam tarzi degisikliklerini ve oral
antidiyabetiklerin kullanimini1  igermektedir. DM tedavisine yonelik Meglitinidler,
Biguanidler, Siilfoniliireler, Tiyazolidinedionlar, Alfa (a)-Glukosidaz Inhibitorleri,
Dipeptidil Peptidaz-4 inhibitorleri gibi ¢cok sayida sentetik ila¢g mevcuttur (6). Bu ¢aligma
kapsaminda T2DM igin kullanilan tedavi yontemleri ele alinacaktir. Kan sekeri, T2DM
ilerledikge, bu ilerleme ile ayni1 dogrultuda kademeli olarak artma egilimini gostermektedir
ve hiperglisemi kontrol tedavisinin yogunlugu da bu egilime gore artirilmaktadir (50). T2DM
kullanilan tedavi yontemleri kan sekeri seviyesini diislirmeyi hedef almaktadir. Hastaligin
tedavisindeki amag yiiksek kan sekeri seviyelerini normal sinirlar (tokluk kan sekeri: 180
mg/dL (10.0 mmol/L), aclik kan sekeri: 80-130 mg/dL (4.4-7.2 mmol/L)) arasinda
tutulmasini saglamaktir (51). Tedavide kullanilan insiilin glisemik kontroliin saglanmasi i¢in

gereklidir (51).

Hastaligin tedavisinde ilk asamasinda fiziksel yasam tarzi degisikleri (saglikli
beslenme, diizenli egzersiz, kilo kontrolii, sigara ve alkol kisitlamasi) onerilmektedir.
Hastaligin ilerleyen donemlerinde genellikle baslangigta bir veya iki oral antidiyabetik
ilag/lar (Tablo 6) tercih edilmektedir (52). Bazi durumlarda oral ilaglar yeterli olmadigi
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durumlarda insiilin tedavisi 6nerilmektedir. Bunlarin yaninda bagka ilaglar ile de tedavi
edilmektedir. Kolesterol seviyelerini diisiirmek, kan basincini kontrol etmek ve bdbrek
fonksiyonlarini korumak i¢in farkli ilaglar ile de tedavi edilebilinmektedir. Bunlarin yaninda
hastaliga sahip bireylerin diizenli kan seker dl¢limii yapmalar1 6nerilmektedir. Beslenme,
egzersiz ve kullanilan ilag tedavisinin etkilerini degerlendirmek ve gerektiginde degisiklikler
yapmak i¢in diizenli olarak kan sekeri testi yapilmasi onemlidir. 2023 Diyabet Tan1 ve
Tedavi Rehberine gore tiim donemlerde vazgecilmez tedavi bileseni yasam tarzi degisikligi
olarak nitelendirilmektedir. Ayrica bu rehbere gore yasam tarzi degisikliginin yerini tutacak

higbir ilag bulunmamaktadir (2023 Diyabet Tan1 ve Tedavi Rehberi).

Hastaligin tedavisinde kullanilan oral antidiyabetik ilaglar etki mekanizmalarina gore
insiilin salgilatic1 ilaglar (stilfoniliireler-sulfonylureas, meglitinidler), biguanidler, insiilin
duyarliligini artiran ilaglar (tiyazolidindionlar- thiazolidinediones veya glitazonlar), glukoz
emilimini yavaglatan ilaglar, amilin analogu, safra asidi baglayicilar, inkretin bazli ilaglar
yani inkretin artirici (incretin amplifier) (Glukagon Benzeri Peptit Reseptor-1 Agonistleri
(GLP-1 Reseptor Agonistleri (GLP-1 RA) ve Dipeptidil Peptidaz-4 (DPP-4) inhibitorleri),
ve Sodyum-Glukoz Ortak Tastyici 2 (SGLT-2) (Sodium-Glucose Cotransporter 2 (SGLT2))
inhibitorleri gibi farkli siniflara ayrilmakta (51, 53, 54) ve bu siniflara ait farkli ¢ok sayida
sentetik ilaglar bulunmaktadir (6). Kan sekeri seviyelerini kontrol etmeye yonelik mevcut
antidiyabetik ilaglar, biguanidler, siilfoniliireler, tiyazolidindionlar, a-glukosidaz
inhibitorleri, dipeptidil-4 inhibitorii, enjekte edilebilir inkretin analoglar1 ve sodyum olarak
kategorize edilmektedir. (55). Kullanilan mevcut oral antidiyabetik ajanlarin/ilaglarin ciddi
yan etkileri vardir (4, 55). Bundan dolay1 bu sentetik ilaglarin yerini almak igin sifali
bitkilerden elde edilen yeni antidiyabetik ilaglara ihtiya¢ duyulmaktadir (57). Mevcut ilaglar
kan sekeri seviyesindeki artis1 kontrol ederek, viicudun insiiline duyarliligini artirarak ve

hipergliseminin viicuda verdigi zarar1 azaltarak etki etmektedir (3).

Tablo 6. T2DM igin 6nerilen tedavi segenekleri ve antidiyabetik ilaglar
Ila¢ Simifi Ila¢ Etki Mekanizmasi

Biguanidlerin ana etki mekanizmasi, karacigerde glukoz
Biguanidler Metformin, tiretimini azaltmak ve periferik dokularda (6zellikle kaslar)

insiilin duyarliligini artirmaktir.
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Tablo 6. (Devam)
ila¢ Simifi ila¢

Etki Mekanizmasi

Glipizid,
Gliklazid,
Sulfonilureler  Glibenklamid,
Glibornurid,
Glimeprid,

Glinidler Repaglinid,
(Meglitinidler) Nateglinid,

] Pioglitazon,

Glitazonlar o

Rosiglitazon.
) Akarboz,

a-glukozidaz o
Miglitol,

inhibitorleri ]
Vogliboz,

Stlfoniliirer, pankreas £ hiicrelerinden insiilin salgilanmasini
artirarak  kan sekeri  seviyelerini  diislirmeye  katki
saglamaktadirlar. Bu ilaglar, hem aglik kan sekeri seviyelerini
hem de postprandiyal (yemek sonrasi) kan sekeri seviyelerini

diistirmek i¢in etkili ilaglardir.

Glinidler, yemek sonrasi kan sekeri seviyelerinin kontrol
edilmesine yardimc1 olmak i¢in kisa etkili insiilin salgilayicilart
olarak islev gostermektedir. Bu ilaglar, pankreas S
hiicrelerindeki ATP-bagimli potasyum kanallarin1 kapatarak
hiicre zarinda depolarizasyona neden olmaktadirlar. Glinidler,
T2DM hastalarinda, 6zellikle de HbAlc diizeylerini kontrol
altina almakta zorluk ceken ve postprandiyal hiperglisemi

problemi yasayan hastalarda kullanilmaktadir.

T2DM tedavisinde kullanilan oral antidiabetik ilaglar olan bu
ilaclar, insiilin direncini azaltarak kan sekeri seviyelerini
diisiirmeye yardimci  olmaktadirlar.  Glitazonlar, hiicre
cekirdeginde bulunan PPARYy (yag hiicreleri, karaciger ve kas
hiicrelerinde bulunan bir niikleer reseptordiir.) iizerine etki
etmektedirler. Glitazonlar, kas ve yag dokularinda insiilin
duyarliligin artirarak, hiicrelerin glukozu daha etkili bir sekilde

almasina ve kullanmasina olanak tanimaktadir.

Karbonhidratlarin  sindirimini ve emilimini yavaglatarak
postprandiyal kan sekeri seviyelerinin kontrol edilmesine
yardimci1 olan a-Glukozidaz inhibitorleri, ince bagirsakta
bulunan ve di- ve poli-sakkaritlerin glukoz ve diger
monosakkaritlere pargalanmasini  saglayan o-glukozidaz
enzimini inhibe etmektedir. o-Glukozidaz inhibitorleri,
kompleks karbonhidratlarin basit sekerlere parcalanmasini
engelleyerek, glukozun bagirsaktan emilimini yavaglatarak, kan

sekerinin ani ylikselmesini 6nlemektedir.
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Tablo 6. (Devam)

Ila¢ Simfi Ila¢ Etki Mekanizmasi
Bu ilaglar, inkretin hormonlarinin yikimmi engelleyerek kan
sekeri seviyelerini diizenlemeye yardimci olmaktadir. DPP-4
inhibitorleri, DPP-4 enzimini (DPP-4 enzimi, inkretin
hormonlar1 yikimindan sorumlu olan enzim) inhibe etmektedir.
Sitagliptin, Bu inhibitérler, DPP-4 enzimini bloke ederek, GLP-1 ve GIP
Vildagliptin, hormonlariin kan dolagiminda daha uzun siire aktif kalmasini
bPP-4 Saksagliptin, ~ saglamaktadir. Ayrica bu hormonlar glukagon salmmin
inhibitorleri Linagliptin, baskiyarak, karacigerden glukoz saliniminin azalmasina neden
Alogliptin vb. olmaktadirlar. DPP-4 inhibitorleri, insiilin sekresyonunu
artirirken glukagon salinimini azaltarak yemek sonrasi ve aclik
kan sekeri seviyelerini diizenlemektedirler. Bu ilaclar hedefi,
vicutta insiilin ve glukagon hormonlarinin dengelenmesine
yardimce1 olmaktadirlar.
Eksenatid, Bu ilaglar, GLP-1 hormonunun etkilerini taklit ederek kan
Glukagon Liraglutid, sekeri seviyelerinin kontroliine yardimer olmaktadirlar. GLP-1
benzeri Dulaglutid, RA, pankreastaki [ hiicrelerinden glukoz bagimli insiilin
peptid-1 Liksisenatid, salinimini  artirmaktadirlar ve « hiicrelerinden glukagon
reseptor Semaglutid salmimini baskilamaktadirlar. GLP-1 RA, glukagon salinimini
agonistleri vb. azaltarak karacigerin glukoz tiretimini disiirmektedir.
Bu ilaglar, bobreklerde bulunan SGLT-2 proteinini hedef alir ve
Sodyum Kanagliflozin, glukozun idrarda atilmasini arttirarak kan sekeri seviyelerini
glukozortak  Dapagliflozin, 4. o ektedirler. SGLT-2 inhibitorleri, SGLT-2 proteinleri
tastyict Empagliflozin, (idrarda glukozun geri emilimini sayayan protein) hedef alarak
(SGLT-2) Kanagliflozin glukozun idrarla atilmasini arttirarak, kan dolagimindaki glukoz
inhibitorleri vb.

seviyelerini diistirmektedir.

Yukarida verilen ilaglardan Biguanidler (Metformin gibi), Stilfoniliireler (Glimepirid
gibi), Glinidler (Meglitinidler olarak da bilinir), Glitazonlar (Tiyazolidindionlar olarak da
bilinir), a-Glukozidaz inhibitorleri (Akarboz gibi), DPP-4 inhibitorleri oral antidiyabetik ilag
olarak kullanilmakdatir. (GLP-1 agonistleri) ve (SGLT-2 inhibitorleri) parenteral (inviizyon,
intravendz) antidiyabetik ilaclar olarak kullanilmaktadir. Bu ilaglarin ila¢ mekanizmalari
asagida sekilde (Sekil 2) verilmistir.
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Artan Bozulmus
glukagon insiilin
salgisi salgisi

@ Siilfoniliireler
DPP-4
inhibitorleri
DPP-4
DPP-4 inhibitorleri Inhibitérleri

TZD'ler @ Gelistiirlmis @
Metformin glisemik
kontrol

ArtanHepatik Azalan kas glukoz alimi
glukoz uretimi

Sekil 2. Oral antidiyabetik ilaglarin etki mekanizmalar1 (Sekil hazirlanirken (58) numarali
kaynaktan yararlanilmistir)

T2DM tedavisinin oncelikle kisiye 6zel belirlenmesi gerektigi diisiiniilmektedir. Bu
nedenle her hasta i¢in farkli tedavi plan1 uygulanmali oldugu diisiiniilmektedir. Giinlimiizde
bir¢ok hastalik (kanser, diyabet, kardiyovaskiiler hastaliklar, otoimmiin hastaliklar, nérolojik
bozukluklar ve enfeksiyon hastaliklart vb.) ic¢in kisisellestirilmis (kisiye ozel) tedavi
secenekleri uygulanmaktadir. Kisiye ozel gelistirilmis tedavi segeneklerinin 6nemi bu
hastalik tiirlinde de vurgulanmaktadir. Tedavi plani, hastanin yasam tarzi, saglik durumu,
yas1 ve diger faktorlere bagl olarak belirlenmektedir. Hastalar belirlenen tedavi planlarin

diizenli olarak degerlendirilmeli ve gerektiginde degistirilmeli oldugu diistiniilmektedir.

Son donemlerde hastaligin tedavisinde oral antidiyabetik ilaclar igerisinde yer alan
inkretin temelli/bazli tedavilerin 6n planda oldugu diistiniilmektedir. Bu kapsamda yukarida
tabloda verilen ilag siniflar1 i¢erisinde yer alan inkretin bazl tedavi segenegi ele alinmistir.
Bu caligma kapsaminda inkretin bazli tedavi secenegi igerisinde yer alan ilaglar (GLP-1 RA
ilaglar1 ve DPP-4 1 ilaglar1) temel alinarak bir sonraki boliimde daha ayrintili olarak
aciklanmustir. Inkretin bazli tedavi segeneginin ele almmmasinin nedeni dogal inkretin
hormonlarinin etkisinin taklit edilmesi ile gelistirilmeleridir. Besin alimina yanit olarak
inkretin hormonlar1 insiilin salgilanmasini tetiklemektedir. Inkretin hormonunun kendisi
viicutta insiilin salgilanmasini uyarabilen bir bagirsak hormonudur (34). Bu kapsamda
calismamizda Oylece bitkilerden elde edilen bilesikler igerisinde benzer veya ayni etkiyi
sahip bilesiklerin belirlenmesi hedeflenmektedir. Etkin ve giivenli tibbi tedavilerin
saglanamamasi, metabolik sendromun patogenezini tam olarak anlayamamamizin bir

sonucudur (Horizon 2020- Targeting hypothalamic inflammation in obesity and diabetes).
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2.1.5. Inkretin, Inkretin Etki

Bagirsak metabolik hormonu (18) olan inkretin; enteroendokrin L ve K hiicrelerinden
salgilanan gastrointestinal (bagirsak) peptit grubudur (59). Inkretin, intravendz glukoz
inflizyonundan sonra elde edilen plazma insiilin seviyelerine karsi, oral glukoz alimidan
sonra ortaya ¢ikan daha yiiksek plazma insiilin seviyelerinden sorumlu tiim faktorleri ele
almaktadir (60). Glukagon Benzeri Peptit-1/Glucagon-Like Peptide-1 (GLP-1) ve Gastrik
Inhibitdr Peptit/Gastric Inhibitory Peptide (GIP) olmak iizere iki onemli inkretin
hormonunun oldugu bilinmektedir (61). Fakat 2021 yilinda Radbakhsh vd. tarafindan
yapilan bilimsel bir ¢alismada inkretin hormonlarin1 Glukagon Benzeri Peptit-1 (GLP-1),
Glukagon Benzeri Peptit-2 (GLP-2) ve Glukoza Bagimli Insiilinotropik Polipeptit (GIP)
olmak iizere ii¢ sinifta verilmistir (59). Inkretin aktivitesinden sorumlu olan bu hormonlar,
yemek sonrasi insiilin salgilanmasimi artirmaktadirlar (62). insiilin salgilanmasinda &nemli
rolii olan inkretin hormonlarindan biri de GLP-1'dir (35). GLP-1 yemekten sonra salinan bir

inkretin hormonudur (35). Inkretin hormonlarinin ¢alisma prensibi Sekil 3’te verilmistir.

DPP-4 inhibitor
[ inkretinler: GLP-1 ve

GIP

( Dpp-4enzimi> .
@(;ifolma);an GLP\l‘ /Dahad[‘@(]kka%\
QGIP metabolitky ‘\ sekeri /

Sekil 3. inkretin hormonlarini hiicresel mekanizmasi (Sekil hazirlanirken (60) numarali
kaynaktan yararlanilmistir)

Inkretinler; glukagon salinimi inhibisyonu, insiilin salmimi, gecikmis mide
bosalmasi, istah bastirma, bagirsak besinlerinin emilimini azaltma, lipid metabolizmasini
iyilestirme ve pankreas B hiicrelerinin islevini gelistirme dahil olmak iizere hipoglisemik

etkilerini ¢esitli yollarla etkilemektedir (18). Bu hormonlar insiilin salgilanmasinin
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diizenlenmesinden sorumlu tutulmaktadir. Ayni1 zamanda degisik mekanizmalar yoluyla

hiperglisemiyi azaltig1 da bilinmektedir (21).

Inkretin faktoriiniin kimligi ilk inkretin hormonu olan GIP’nin 1970’lerde
saflastirilmasina kadar belirsiz kalmistir (63). Daha sonra 1971 yilinda, ilk inkretin olan GIP
izole edilip ve sekanslanmis (64) ve etkisi tizerine ¢aligmalar hiz kazanarak artmistir. Baskin
uyarani besin alimi olan GIP (63), besin alimi ile uyarilmaktadir ve aglik durumunda
dolasimdaki seviyeleri/konsantrasyonlar1 diigiiktiir (65). Besin alimindan birka¢ dakika
sonra ylikselmektedir. GIP, K hiicrelerinde iiretilen 42 amino asitli bir peptid olarak
tanimlanmaktadir (65, 66). Bu hormon ince bagirsak hiicrelerinden salinan ve glukoz
diizeyine bagh bir sekilde insiilin salinimimi artirmak i¢in B adacik hiicrelerindeki GIP
reseptorlerini uyarmaktadir (68). Ayrica GIP; ilk zamanlarda Gastrik Inhibitér Polipeptid
olarak bilinirken, giiniimiizde Glukoz Bagmmli Insiilinotropik Polipeptid olarak
kullanilmaktadir (69). Bu hormon, DPP-4 enzimi tarafindan pargalanmaktadir (68). GIP ve

GLP-1’in amino asit dizisi ve molekiiler formiilii asagidaki tabloda (Tablo 7) yer almaktadir.

Tablo 7. GIP ve GLP-1’in amino asit dizisi ve molekiiler formuli

Hormon Sekans Molekiiler Formiil

GIP YAEGXFXSDYSXAMDKXHQQDFVNWLLAQK  C226H338N60066S
GKKNDWKHNXXQ

GLP-1-(7-36) HAEGXFXSDVSSYLEGQAAKEFXAWLVKGR Ci151H230N 40047

GLP-1-(7-37) HAEGTFTSDVSSYLEGQAAKEFIAWLVKGR% Ci51H228N40047

Ikinci inkretin hormonu olarak GLP-1, 1985 yilinda tanimlanmstir (64). GLP-1, 30
(amino asitten olusan, proglukagon geninin bir pargasidir ve iki formda bulunur; GLP-1 (7-
37) (Sekil 4.a) ve GLP-1 (7-36) amid (Sekil 4.b) (67). Bu formlar arasinda tek bir amino asit
farklilik  gortilmektedir (70). GLP-1, sindirilen besin maddelerine yanit olarak
gastrointestinal sistem boyunca dagilan K, L hiicresinden salindig: bilinmektedir (71). GLP-
1'in ¢ogunlugu ileum ve kolonda bulunan L hiicrelerinde sentezlenmektedir (70). Bir baska
ifadeyle besin alimina yanit olarak bagirsak L hiicrelerinden salinan endojen bir hormondur

(68). GLP-1, besin alimina yanit olarak insiilin salgisinin %70'inden sorumlu tutulmaktadir
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(72). Dogal GLP-1’in yar1 6mrii kisadir ve yart 6mriinii uzatmak igin ¢esitli yaklagimlar

kullanilmaktadir (72).

Sekans Sekans

N N

a. GLP-1-(7-36) | HAEGXFXSDVSSYLEGQAAKEFXAWLVKGR| b. GLP-1-(7-37) | HAEGTFTSDVSSVLEGQAAKEFIAWLVKGRE'

Sekil 4. (a) GLP-1 (7-36) amino asit dizisi, (b) GLP-1 (7-37) amino asit dizisi

Bu calisma kapsaminda inkretin hormonlarindan GLP-1’in etki mekanizmasi ele
alinmigtir. GLP-1, pankreasta insiilin salgisin1 artirirken, glukagon salgisini azaltirken, mide
bosalmasini yavaslatirken ve tokluk hissini artirirken, GIP, pankreasta insiilin salgisin
artirmaktadir. Son kanitlar, GIP'in saglikli insanlarda, tokluk insiilin salgilanmasina GLP-
1'den daha biiyiik bir katki sagladigin1 gostermektedir ancak T2DM bireylerde etkisi GLP-
l'e gore sessizdir (65). Ozellikle GIP, yemeklerle uyarilir ve aglik durumunda

konsantrasyonlar diistiktiir.

Inkretin hormonlari pankreas B hiicrelerinden insiilin salgilanmasimi glukoz bagimli
olarak artirmaktadir. Bu inkretin hormonlar1 adacik P hiicreleri iizerindeki farklh
reseptorlerine baglanarak insiilin salgilanmasini dogrudan aktive eden, glukagon peptit {ist
ailesinin tyeleridir ve 6nemli amino asit kimligini paylagmaktadirlar (69, 72). Bu hormonlar
glukoz-bagimli etkilerinden dolay1 hipoglisemiye yol agmamaktadirlar. GLP-1 glukagon
salgilanmasin1 uyarmaktadir fakat insiilin salgilanmasini artirict etkisi nedeni ile dogrudan
olmayan yolla glukagonu baskilamaktadir. Bu etkilerden dolay1 inkretin bazli tedavi

yontemleri onemli goriilmektedir.

Inkretin hormonlari, glukagonun inhibisyonu, insiilin salgilanmasmnin uyarilmasi,
mide bosalmasiin geciktirilmesi, istahin bastirilmasi, bagirsak besinlerinin emiliminin
azalmasi, lipid metabolizmasinin iyilestirilmesi ve pankreatik B hiicre etkinliginin tesvik
edilmesi dahil olmak tizere ¢esitli yollarla hiperglisemiyi azaltmaktadir (21). Her iki inkretin

hormonunun yar1 6mrii kisadir ve DPP-4 enzimi tarafindan par¢alanmaktadir (59).

Inkretin etki insiilin saliniminin artirilmasidir. Ayrica oral yoldan alman glukoz, ayni
plazma glukoz profillerinde intravendz glukoza gore daha biiylik bir insiilin tepkisi ortaya

¢ikarmasiyla tanimlanmaktadir (Sekil 5) (73). Oral yoldan uygulanan glukozun, intravendz
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yoldan uygulanan glukoza gore ¢ok daha yiiksek insiilin seviyelerine ulastig1 bilinmektedir
(74). Bu etki, glukoz alimindan sonra salgilanan insiilin miktarinin yaklasik %50-70'ini

olusturmaktadir (75).

instilin (mU/L) instilin (mU/L)
60 - 60 Glukoz
e Oral
| Tip 2 Diyabetli Hastalar s .
40~ Saglikli Hastalar 40 e [ntravencz

20+ 20+

r Zaman (dk) 0 . .

T I T Zaman (dk)
0 60 120 180 0 60 120 180

Sekil 5. Diyabet ve Inkretin etkisi (Sekil hazirlanilirken (76) numarali kaynaktan
yararlanilmistir)

T2DM hastalarda inkretin etkisi biiyiik 6l¢iide azalmis (30, 31) veya bozulmus olarak
tanimlanmaktadir (32, 33). Bu nedenle yeni tanimlanacak bitki bilesikleri/fitokimyasallari
ile inkretin etkisinin artirtlmasi hedeflenmektedir. Boylece inkretin etkisini artiran bitkisel

kaynakl ilag gelistirilebilir oldugu diisiiniilmektedir.
2.1.6. Inkretin Bazh Tedavi Yontemleri

Inkretin hormonlarinin metabolik etkilerini taklit ederek tasarlanan GLP-1 RA ve
inkretinlerin pargalanmasini inhibe eden Dipeptidil Peptidaz-4 inhibitorleri, T2DM
tedavisinde kullanilan antidiyabetik ila¢ simiflaridir (18, 21). GLP-1 RA ve DPP-4
inhibitorlerinin her ikisi de T2DM igin inkretin bazl tedavilerdir (3). GLP-1 RA ve DPP-4
inhibitdrlerinin kan sekeri seviyesini diisiirmeye yonelik gelistirilmistir (3). inkretin bazli
tedavi yontemlerinin optimal glisemik kontrol saglamasi, hipoglisemi oraninin diisiik olmasi
ve kilo kaybini saglamasi Onemli avantajlari olarak bilinmektedir (77). Hastaligin
tedavisinde kullanilan bir¢ok farkli tedavi mevcut olmasina ragmen, bunlar hastaligi
tamamen iyilestiremez ve ayrica hastalarda bazi yan etkileri goriilmektedir (78). Ancak
mevcut tedavi yontemleri olusabilecek komplikasyonlar1 hafifletmektedir. Her y1l binlerce
yeni diyabet ilaci sentezleniyor olmasina ragmen bu 6liimciil hastaliktan kurtulmanin gok
zor oldugu ifade edilmektedir (31). GLP-1 ve DPP-4 ilaglarin basit sematik gosterimi ve etki

mekanizmasi asagidaki gorsellerde yer almaktadir (Sekil 6).
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DPP-4 inhibitorleri DPP-4 enzimi
(ilaglar), DPP4’U inkretinleri
bloke eder inaktive eder

inkretinler;
GLP-1 ve GIP

Glukagon
salimmini
engeller

Insiilin salinimini
uyarir

Kan
sekerinin
disarilmesi

Sekil 6. inkretin bazli ilaglarin sematik etki mekanizmasi (Sekil hazirlanirken (60)
numarali kaynaktan yararlanilmistir)

DPP-4'iin inhibisyonunu dolasimdaki GLP-1 ve GIP miktarini arttirdigini, bunun da
insiilin  salgilanmasini iyilestirdigini ve pankreasta glukagon salinimini azalttigi
gosterilmistir (79). GLP-1 kisa etkili GLP-1 RA (eksenatid ve liksisenatid gibi), mide
bosalmasin1  geciktirerek agirlikli olarak tokluk glukoz seviyelerini ve insiilin
konsantrasyonlarini diisiirmektedir. Uzun etkili GLP-1 reseptor agonistleri (albiglutid,
dulaglutid, eksenatid uzun etkili salim ve liraglutid gibi), insiilin sekresyonunu uyararak ve

glukagon diizeylerini azaltarak agirlikli olarak kan glukoz diizeylerini diisiirmektedir.

2.1.6.1. GLP-1 Reseptor Agonistleri (GLP-1 RA)

GLP-1 RA, T2DM tedavisinde glukoz diisiiriicii ajan/ilag olarak tercih edilmektedir.
T2DM’nin uzun siireli tedavisi i¢in 2-3 saat ile birkag giin arasinda yar1 émiirleri olan bir
dizi sentetik GLP-1 reseptdr agonisti gelistirilmistir. GLP-1 reseptorlerini aktive ederek
pankreas P hiicrelerinin glukoza duyarliligini artirir, insiilin salgilanmasini artirir, alfa (o)
hiicrelerinde glukagon salgilanmasini baskilar veya azaltir ve gastrik/mide bosalmasini
yavaglatir veya geciktirir ve doyma hissini artirma yetenegine sahip olarak goérev
yapmaktadir (77, 78). Ayrica insiilin salgilanmasini artirarak kan sekeri seviyesini glukoza
bagimli bir sekilde diisiirme yetenegine sahiptir (80). Bunlar dogal inkretin hormonlar1 GIP
(Gastrik Inhibitér Peptit/Gastric Inhibitory Peptide) ve GLP-1 gibi etki gostermektedirler.
Dogal inkretin hormonlarindan esinlenerek GLP-1 RA’lar1 gelistirilmistir. Protein GLP-1,
bagirsakta enteroendokrin L hiicrelerinden, yemek yedikten veya kandaki glikozu artirdiktan

kisa bir siire sonra {iretilen inkretin hormonlarindan birini olusturmaktadir (35). Yapilan
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caligmalar GLP-1 reseptor agonistlerinin, antidiyabetik ilaclar i¢in terapdtik bir hedef olarak

arastirilldigini gostermektedir (81).

GLP-1 RA, GLP-1 reseptoriine dogrudan baglanarak hipoglisemik etkilerini modiile
ederken, DPP-4 i endojen GLP-1'in par¢alanmasini engellemektedir (18). GLP-1 RA, GLP-
1 reseptorlerinin uyarilmasi yoluyla inkretin hormonlarinin etkilerini taklit ederek
antihiperglisemik etkiler saglayan bir antidiyabetik ila¢ sinifidir (21). 72DM 'nin uzun siireli
tedavisi i¢in 2-3 saat ile birka¢ gilin arasinda yar1 Omiirleri olan bir dizi sentetik GLP-1

reseptOr agonisti gelistirilmistir (82).

T2DM tedavisinin kullanimi i¢in onaylanmis eksenatide/LAR (Exenatide/LAR
(exendin-4)), Albiglutide, Liraglutide, Liksisenatide (Lixisenatide), Semaglutide,
(Dulaglutide) gibi enjekte (72) edilebilir, GLP-1 reseptor agonistleri bulunmaktadir (Tablo
8) (21, 68). Bunlar kisa ve uzun etkili olarak iki sinifa ayrilmaktadir (68). Kisa etkili olan
ilaglar; Eksenatid (giinde iki kez) ve Liksisenatide (giinde bir kez)’dir (68, 82). Bunlar
disinda olanlar uzun etkilidir; Eksenatide (Exendin-4) (haftada bir), Liraglutide (giinde bir
kez), Albiglutide (haftada bir), Dulaglutide (haftada bir) ve Semaglutide (haftada bir)
icermektedir (66, 82). En yeni GLP-1 reseptor agonisti Semaglutid’dir (68). Bu ilaglarin
genel gorevi; insiilin salgilanmasini artirarak kan sekeri seviyelerini diisiirmek, glukagon

salinimini azaltmak, yemek sonrasi tokluk hissini artirmak ve kilo kaybini saglamakdir.

Tablo 8. GLP-1 RA ilaglar1

GLP-1RA
Mlac Onaylanma Yih
Eksenatid (Exenatide) 2005,
Liraglutid (Liraglutide) 2010,
Dulaglutid (Dulaglutide) 2014,
Liksisenatid (Lixisenatide) 2015,
Semaglutid (Semaglutide) 2017-2019.

2.1.6.2. Dipeptidil Peptidaz-4 inhibitérleri (DPP-4-i)

Inkretin hormonlari (GIP ve GLP-1), T2DM gelisiminde ve tedavisinde énemli yer
tuttugu bilinmektedir. Bu hormonlar, DPP-4 enzimi tarafindan yikilmaktadir (75). DPP-4,

GIP ve GLP-1 gibi inkretinlerin katalitik bozunmasindan sorumlu anahtar enzimdir (84)
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(84). Aymi zamanda bu enzim, GLP-1 inaktivasyonundan sorumludur. DM'nin
patojenezlerinden biri, viicutta glukoz metabolizmasinin bozulmasina neden olan DPP-4
enziminin aktivitesinde bir artis oldugu bilinmektedir (85). Bu nedenle DPP-4 inhibitorleri,
DPP-4 enzimini inhibe ederek etki gostermektedir (62). DPP-4 inhibitorleri, diyabete karsi
geleneksel bir ilag olarak kullanilmaktadir. DPP-4 inhibitorleri 1967 yilinda kesfedilmistir
(33).

DPP-4 inhibitorlerinin hiicresel mekanizmasindaki aktivitesi DPP-4 enzim
aktivitesini inhibe ederek yemek sonrasi inkretin (GLP-1, GIP) konsantrasyonlarini arttirip
insiillin - salimimint  artirmak ve glukagon salimimmini azaltmaktir (86). DPP-4'lin
inhibisyonunun dolagimdaki GLP-1 ve GIP miktarin1 arttirdigini, bunun da insiilin
salgilanmasini iyilestirdigini ve pankreasta glukagon salinimini azalttigini gostermistir (79).
DPP-4 inhibitorleri, inkretinlerin, GLP-1 ve GIP'nin bozulmasini engellemektedir (85). Bu
inhibitorler, aktif GLP-1 seviyelerini artirarak antihiperglisemik etkiler saglamaktadir (21).
DPP-4 inhibitorleri glukoz seviyelerini belli bir dengede tutmak i¢in DPP-4 enzimini inhibe
ederek inkretin hormonlarin (GIP ve GLP-1) seviyelerinin yiikselmesine ve boylece

hastalarda glukoz seviyelerinin diigiiriilmesini saglamaktadir.

DPP-4 inhibitorlerin 1995°li yillarda antihiperglisemik ajan olarak kullanilmaya
baglanildigi bilinmektedir (87) ve giiniimiizde T2DM tedavisinde antidiyabetik ajanlar
olarak kullanilmaya devam etmektedir. T2DM tedavisi i¢in DPP-4 inhibitorleri ve DPP-4
direngli GLP-1 analoglari gelistirilmektedir (61). DPP-4 inhibitorlerinin aktif GLP-1
seviyelerini artirarak antihiperglisemik etkiler saglamasindan dolay1 GLP-1 RA’ya benzer
ancak daha az giiglii etkileri mevcuttur (21). DPP-4 inhibisyonu, T2DM tedavisinde 6nemli

bir popiilerlik kazanan gliptin ilag ailesinin bir 6zelligidir (88).

En c¢ok bilinen DPP-4 inhibitorleri; Sitagliptin, Saksagliptin, Linagliptin,
Vildagliptin, Anagliptin, Teneligliptin, Alogliptin olmasina ragmen mevcutta onaylanmis
bes tane DPP-4 inhibitorii (Sitagliptin, Saxagliptin, Linagliptin, Alogliptin (ABD ve
Avrupa'da) ve Vildagliptin (yalnizca Avrupa'da) (Tablo 9) vardir (68). Bu inhibitorlerin
emilim ve metabolizma, etki giicii ve siiresi agisindan farklilik gosterseler de, onaylanmis
tim gliptinlerin benzer ve orta diizeyde antiglisemik etkileri vardir (68). Ayrica bu DPP-4

inhibitorlerinin 6nemli hipoglisemik etkileri vardir (85).
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Tablo 9. DPP-4 i ilaglar1

DPP-4 i
|| PYS Onaylanma Yih
Sitagliptin 2006
Vildagliptin 2008
Saxagliptin 2009
Alogliptin 2010
Linagliptin 2011

Temel gorevleri arasinda kan sekeri seviyelerini kontrol altinda tutmaya yardimci
olmak yer almaktadir. DPP-4 inhibitorleri, DPP-4 enziminin aktivitesini engelleyerek GLP-
1 ve GIP hormonlarinin daha uzun siire aktif kalmasini saglar ve kan sekeri seviyelerinin
diismesine yardimci olmaktadir. Buna ek olarak glukagon salinimini azaltarak, karacigerde

glukoz iiretimini baskilar ve kan sekeri seviyelerinin diigmesine katkida bulunmaktadir.

Sitagliptin, Vildagliptin, Saxagliptin, Alogliptin, Linagliptin gibi ilaglar, DPP-4
inhibitorleri olarak bilinen GLP-1 hormonunun yikimini inhibe ederek kan sekeri
seviyelerini diisiirmeye yardimci olan ilaglardir. Tlag kullaniminda en ¢ok gériilen problem
ilag yan etkileridir. T2DM’yi tedavi etmek i¢in kullanilan bu ilaglar zamanla hastalarda bas
agrisi, mide bulantisi, kusma, karin agrisi, ishal, siskinlik, kan sekeri seviyelerinde ani
distisler (hipoglisemi), hepatotoksisite, soguk alginligi ve bogaz agrisi (iist solunum yolu
enfeksiyonlari) gibi enfeksiyonlar goriilmektedir (17). En 6nemli yan etkileri arasinda
hastaligin tedavisinde kullanilan bu ilaglarin zamanla hipoglisemiye neden olmasi yer
almaktadir. Bu nedenle hastaligin tedavisi i¢in yeni alternatif yollar kesfedilmeye yonelik
arastirmalar yapilmaktadir. Zamanla kullanilan ilaglara direng olusmaktadir. Bu nedenlerden
dolayi yeni ilag¢ kesfi hastalik i¢in 6nemli goriilmektedir. Mevcut kullanilan ilaglar insiilin
direncini azaltmadig: bilinmektedir. T2DM, hedeflenen dokularin gogunda periferik glukoz
aliminin azalmasindan kaynaklanan insiilin direnci 6zelliklerini tagiyan bir diyabet hastaligi

tiiriidiir (89).
2.2. Bitki

Bitkiler, hem besin kaynagi olarak hem de tedavi edici ara¢ olarak geg¢misten
giiniimiize kadar farkli amaglarda kullanilmistir (90). Giiniimiizde de kullanilmaya devam

etmektedir. Bitkilerin insanlik i¢in kullanilma tarihi insanligin baslangici1 kadar eski oldugu
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ifade edilmektedir (91). Ulkemizin bulundugu konum etkisi (36—42° Kuzey enlemleri ve 26—
45° Dogu boylamlar1 aras1) ile bitki gesitliligi bakimidan zengin bir iilkedir. Ulkemizde
dogal olarak yetisen yaklasik 11.700 kadar bitki taksonu bulunmaktadir (92). Ulkemizde bu
bitkilerin yaklasik %33’ endemik bitki olarak tanimlanmaktadir (93). Giincel veriler
incelendiginde giiniimiizde (Mart 2024) yaklasik 11.400 civarlarinda bitki taksonu olduguna
dahil bilgi yer almaktadir. Bu bitkilerin 1/3’{iniin ise endemik oldugu bilinmektedir. Diinya
Saglik Orgiitii'ne gore yaklasik 21.000 bitki, diinya capinda cesitli hastaliklarin tedavisi igin
tercih edilmektedir (94). Gelismemis iilkelerde ve modern iilkelerde bitkiler tedavi yontemi
olarak giiniimiizde ise geleneksel tip/alternatif tip (91, 95) adi altinda kullanilmaktadir.
Ornegin; Ficus benghalensis (banyana), Ficus religiosa (peepal), Ficus racemosa (gular),
Thespesia populnea, (paras peepal) ve Ficus lacorbuch (pakar) gibi bir¢ok bitki geleneksel
tipta sifali bitki olarak kullanilmaktadir (6). Yapilan bilimsel ¢aligmalar bu bilgileri
desteklemektedir ve bitkilerin hastaliklarin tedavisinde 6nemli bir yere sahip oldugunu
gostermektedir. Tibbi bitkiler, 6zellikle gelismekte olan iilkelerde, kiiresel saglik sisteminde
hayati rol oynayan “kiiresel kiiltlirel miras™ olarak kabul edilmektedir (96). Bitkilerin bu
kadar degerli goriilmesi bilimsel olarak bitkilerin molekiiler diizeyde arastirilmas1 gerektigi
diistiniilmektedir. Bu kapsamda iilkemizde farkli iiniversitelerinde tarim fakiilteleri,
eczacilik ve biyoloji boliimlerine ek olarak bitkilerin daha ayrintili incelenmesine yonelik,
bilimsel vurgulanmasina yonelimi artirmak adina bitki bilimi veya botanik alaninda yeni
boliimler agilarak bitkiler {izerinde farkli bilimsel c¢alismalarin artirilarak yapildigi
diisiiniilmektedir. Bu bolimlerin  yerli/milli {irtin  gelistirmeye katki saglayacagi
diisiiniilmektedir. Bu hedefe hizmet olarak iilkemizde bazi tniversitelerinde Tiirkiye'de
tamamlayict tip egitimi veren {niversiteler genellikle tip fakiilteleri ve saglik bilimleri
fakdilteleri biinyesinde ¢esitli programlar sunmaktadir. Bu programlar arasinda fitoterapi,
akupunktur, osteopati, homeopati, ve manuel terapi/tedavi gibi alanlar yer almaktadir.
Tamamlayici tip egitimi veren {iniversitelere drnek olarak Istanbul Universitesi-Cerrahpasa,
Gazi Universitesi, Ankara Universitesi, Ege Universitesi, Hacettepe Universitesi, Yeditepe
Universitesi, Bezmialem Vakif Universitesi, Medipol Universitesi, Istanbul Medeniyet
Universitesi ve Lokman Hekim Universitesi verilebilir. Bunlara ek olarak bdlgemizde
bulunan Karadeniz Teknik Universitesinde Apiterapi ve Doga Arastrma Grubu yer

almaktadir.
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Giiniimtizde sentetik ilaglarin olusturdugu yan etkiler ve maliyetinden dolay1 bitkisel
kaynakli ilaglara olan ilgi artmaktadir. Bitkisel kaynakli ilaglarin daha diisiik maliyet ve olasi
minimum yan etkileri geleneksel ila¢ arayisinin dnemini artirmaktadir (96, 97). Bitkisel
ilaglarin sentetik ilaglara gore daha az yan etkilerinin oldugu kabul edilmektedir (98). Ayrica
giivenli olmalar1 ve diisiik maliyetleri nedeniyle yillar i¢cinde bitki tiirevi ilaglara olan 1lgi
artmustir (23). Bitkisel ilaglarin kolay bulunabilirligi, disiik maliyeti ile hastalik ve
rahatsizliklarin tedavisinde tercih edildigi bilinmektedir. Son zamanlarda antidiyabetik
ilaclarin yan etkileri ve rahatsizliklarina iligkin endiseler, dogal tiriinlerin kullanimina olan
ilginin artmasina neden olmustur (99). Bitkisel ilaglarda goriilen yan etkiler arasinda alerjik
reaksiyonlar, mide rahatsizliklari, kanama, norolojik rahatsizliklar, karaciger ve bobrek
sorunlar1 yer almaktadir. Sentetik ilaglarda ise benzer yan etkiler goriilmektedir ve bazen
6liime neden olan yan etkiler olusabilmektedir. Fakat burada bilinmesi gereken 6nemli nokta
sentetik ilaclar genellikle daha fazla belgelenmis ve Ongoriilebilir yan etkilere sahipken,
bitkisel ilaglar daha az belgelenmis olabilir ve bu da yan etkilerin tam olarak bilinmemesine
ve sentetik ilaglara gore daha az yan etkisinin oldugu diistiniilmektedir. Ayrica unutmamak

gerekir Ki her ilag yanlis kullanildig: siirece zehirli ve tehlikelidir.

Bitkisel ilaglar, yan etkilerinin az olmasi, kolay temin edilebilmesi ve diisiik maliyeti
nedeniyle hastalik ve bozukluklarin tedavisinde kullanilmaktadir (6). Bitkisel ilaglar, birgok
hastaligin tedavisinde birinci basamak tedavi edici arag olarak kullanilmaktadir (100).
Ayrica bilgisayar bilimindeki ilerlemeler nedeniyle, bilgisayar destekli ilag¢ tasarimi
yaklagimlar1 kullanilarak dogal kaynaklardan tiretilen birgok etkili ila¢ kesfedilmektedir
(101). Ornegin Aspirin (sdgiit agac1 kabugu), Morfin (hashas bitkisi), Atropin (belladonna
bitkisi), Digoksin (yiiksiikotu bitkisi) ve Quinine (kinakina agaci kabugu) vb. ilaglar
bitkilerden elde edilen ilaglara 6rnek verilebilir. Bitkiler ¢esitli hastaliklarin 6nlenmesi ve
tedavisinde onemli olan biyoaktif (bitkilerde dogal olarak bulunan ve biyolojik aktivite
gosteren bilesikler) bilesenleri igermektedir (102). Biyoaktif bilesikler, canli organizmalarda
biyolojik etkiler gdsteren kimyasal maddelerdir. Biyoaktif bilesikler, dogada olusan, besin
zincirinin bir pargasi olan ve insan sagligi tizerinde etkisi oldugu gosterilebilen esansiyel ve
esansiyel olmayan bilesikler olarak da tanimlanmaktadir (103). Bitkisel gidalar,
flavonoidler, bitki sterolleri/stanolleri, salisilatlar ve glukozinolatlar dahil olmak iizere
saglik potansiyeli acisindan aktif olarak arastirilan bir dizi biyoaktif bilesik icermektedir
(104). Biyoaktif bilesenler, fizyolojik ve hiicresel aktiviteleri etkileyerek saglik {izerine
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olumlu etkiler saglayan ikincil metabolitler olarak tanimlanmaktadir. Bitkiler; alkoloidler,
aminoasitler, aminler ve karboksilik asit tiirevleri, antranoidler, karbonhidratlar, glikozitler,
mineraller, vitaminler ve inorganik bilesikler, peptidoglikanlar, polifenol ve tiirevleri,
saponinler, ugucu yaglar, sekoiridoidler, fenolik asit, ksantonlar, polifenoller metanol
ekstreleri, bitkisel igecekler, karotenoidler, flavonoidler, kumarinler, alkaloidler,
poliasetilenler, saponinler ve terpenoidler gibi tibbi degerleri olan ¢ok sayida kimyasal
bilesik icermektedir. Bunlardan flavonoidler ve triterpenoid g¢ogunlukla antidiyabetik
aktivite gostermektedir (105). Flavonoidler, meyve ve sebzelerde yaygin olarak bulunan
cesitli dogal fenolik bilesikler ailesidir (51). Sifali/Tibbi bitkiler, kan sekeri seviyesini
normallestirebilen giiclii antidiyabetik dzelliklere sahip kimyasal gruplar (Ornegin fenolik
asitler, flavonoidler, triterpenoidler, alkaloidler ve karbonhidratlar) icermektedir (6).
Ornegin; Phyllanthus emblica, subtropikal bélgelerde yaygin olarak tiiketilen, polifenoller
ve diger besin maddeleri agisindan zengin bir bitkidir (5). Antik cagda bitkisel bitkilerin

kullanim1 aslinda biyoaktif molekiillerin tarihini gostermektedir (91).

Bitkiler ayn1 kokenden geldigi kabul edilen farkli ailelere gore siniflandirmaktadir.
Basit diizeyde genelden 6zele dogru Alem (Kingdom) = Boliim (Division) = Sinif (Class)
- Takim (Order) - Familya (Family) = Cins (Genus) = Tiir (Species) olarak bitkiler
siniflandirilmaktadir. Bitkinin ortak 6zelliklerini paylasan bitki tiirlerini igeren bir cins ad1
belirlenir. Ornegin, "Rosa" cinsi giil bitkilerini igerir. Cins adinin ardindan, belirli bir bitki
tiiriinii tanimlayan bir tiir epiteti (epiteti, biyolojik isimlendirmede tiir adin1 belirten ikinci
kelimedir) eklenir. Bu genellikle Latince veya Latince kokenli bir kelime veya kelime 6begi
olabilir. Ornegin, Rosa canina, "koyun giilii" anlamina gelir. Bitkinin bulundugu daha biiyiik
taksonomik grubu belirten bir aile ad1 belirlenir. Ornegin, giil bitkileri Rosaceae (giilgiller)
familyasma aittir. Ornek isimlendirme: "Plantac" (Bitkiler Alemi) - Magnoliophyta
(Kapali Tohumlular) Magnoliidae (Manolya altsinifi) = Rosaceae (Giilgiller) = Rosa (giil)

- Rosa canina (Kusburnu) olarak isimlendirilmektedir (Sekil 7).
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Plantae / Bitkiler Alemi

Magnoliophyta / Tohumlu bitkiler CrEE D * e 0 ,
> A

Magnoliidae / Manolya altsinifi i'.'""" assis / Altsinif [ 4 ﬁ'
Rosaceae / Giilgiller "'E_V‘j___‘__, /n ’*
Rosa / Gl ([ Genus / Cins | b %
. —

Rosa canina / kugburnu

Sekil 7. Bizim Bitkiler (https://bizimbitkiler.org.tr/list.html) web araci kullanilarak Rosa
canina bitkisinin siniflandirilmasi 6rnegi

Ayni ailede olan bitkiler benzer 6zelliklere sahip olduklar1 bilinmektedir. Ornegin
Solanaceae (Patlicangiller) ailesi igerisinde yer alan Patates (Solanum tuberosum) bitkisinin
tohum kismindan elde edilen quercetin molekiilii/fitokimyasali bulunmaktadir. Ayn1 aile
icerisinde yer alan Patlican (Solanum melongena) bitkisinin yapraginda quercetin molekiili
bulunmaktadir. Benzer aile igerisinde yer alan farkli bitkilerin benzer 6zellik ve biyoaktif

bilesik gosterdigi bilinmektedir (Sekil 8).

2B 3B

Sekil 8. Kuersetin (Quercetin) molekiiliine ait PubChemden alinan 2 boyutlu ve 3 boyutlu
yapist (https://pubchem.ncbi.nlm.nih.gov/compound/5280343)

Calismamizda, dogal bir kaynaktan elde edilen biyoaktif bilesikler ve tiirevleri ile
T2DM'yi tedavi edecek yeni biyoaktif bilesiklerin tanimlanmasi gerceklestirilecektir. Benzer
ailede yer alan biyoaktif bilesek temel alinarak yeni bilesik tasarlanmasinda kullanilabilir

oldugu diistiniilmektedir.

Bitkiler, botanikte belirli karakteristik 6zelliklere sahip olduklar1 diisiiniilen ailelere
gore smiflandirilmaktadir. Bitkilerin familyalarina gore siniflandirilmasit kompleks bir
stiregtir ve her bir familyanin altinda bir¢ok tlir ve cins bulunmaktadir. Bitkiler diinya

genelinde farkli familyalara ayrilarak siiflandiriimaktadir. Bitki familya sayist ise yeni
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bitkiler kesfedildikce degismektedir. Her familya altinda ¢ok sayida bitki tiiri
bulunmaktadir. Botanik arastirmalarinda bitki siniflandirmasi olduk¢a ayrintilidir ve bitki
bilimciler tarafindan siirekli olarak gilincellenmektedir. Bu nedenle, bitki tiirlerini veya
familyalarin1 kesin olarak siniflandirmak i¢in giincel botanik alanyazini takip etmek

onemlidir.
2.2.1. Bitkilerin Hastaliklarin Tedavisinde Kullanilmasi

Tibbi bitkiler, bircok hastaliga karsi aktivite gdsteren biyoaktif bilesikler olarak
deneysel olarak kanitlanmis bir dizi ikincil metabolite sahiptir (106). Dogal tiriinler eski
caglardan beri hastaliklarin tedavisinde ilag olarak kullanilmaktadir. (107). Klinik ilaglarin
cogunlugunun kokeni dogal {iriinlerden geldigi bilinmektedir. Yapilan alanyazin
taramasinda bir¢ok farkli bitkinin hastaliklarin tedavisinde alternatif olarak kullanildig:
goriilmiistir. Ornegin Phyllanthus emblica (amla) bitkisi, soguk algmligi ve atesin
tedavisinde, idrar soktiiriicli, miishil, karaciger tonigi, mide ilaci, onarici, ates diistiriicii ve
sa¢ tonigi olarak ve bunlara ek olarak iilser ve hazimsizligi 6nlemek i¢in kullanilmaktadir
(96). Viscum combreticola bitkisinin basta diyabet olmak tizere farkli hastaliklarin
tedavisinde kullanldigr bilinmektedir (23). Zanthoxylum chalybeum bitkisi, diyabet
tedavisinde kullanilmaktadir (108). Phyllanthus emblica, diyabetik komplikasyonlari
kontrol etmek i¢in kullanilmaktadir (5). Bitkiler antidiyabetik, antikanser, antiodsidan vb.
olarak rahatsizliklarda tedavi edici olarak kullamilmaktadir. Ornegin, Momordica
charantia'nin antiobezite, antimikrobiyal, antinflamatuar ve antikanser 0&zelliklerini
gosterdigi bildirien ¢aligmalar mevcuttur (110, 111). Benzer sekilde Phyllanthus emblica
antimikrobiyal, antioksidan, antiinflamatuar, antidiyabetik 6zellikler gostermektedir (96).
Galega officinalis, diyabet semptomlarinin tedavisinde kullanildigi bilinmektedir (16).
Galegi’nin kan sekerini diisiirme 6zelligi ¢ok gegmis donemlerde (1920°li yillarda)
kesfedilmistir (16). Benzer sekilde dut yapraklari diinya capinda seker hastaliginin
tedavisinde kullanildig1 bilinmektedir (110). Tarih boyunca, farkli insanlar seker hastaligini
tedavi etmek igin ¢esitli bitki ilaglar1 kullanmislardir (111).

Hastaliklarin tedavisinde bitkiler, bitkilerin degisik kisimlart ve degisik kullanim
yontemleri ile kullanilmaktadir. Geleneksel tipta bazi bitkilerin yenilebilir ve yenilmeyen
kok, govde, yaprak, cicek, meyve vb. gibi ¢esitli kisimlarinin antidiyabetik olarak
kullanildigin1 destekleyen c¢alismalar mevcuttur (101, 110-113). Kullanim sekli olarak en

cok dekoksiyon, ¢ig tiiketim ve inflizyon kullanimlar1 yer almaktadir. Ayrica yorelere gore
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ezilerek, pisirerek, suyu sikilarak, haslanarak vb. seklinde de kullanilmaktadir. Ancak
bitkilerin yanlis kullanimlar1 g¢esitli olumsuz yan etkilerle iliskilendirilmistir (114).
Calismada ele alinan DM tedavisinde bir¢ok dogal bitkisel kokenli ilaclar dnerilmektedir
(115) . Giiniimiizde arastirmacilar DM tedavisinde oncelikle etkili, yan etki profili az olan
tedavi edici ilaglarin bulunmasi tizerinde durmaktadir. Bitkisel ilaglar geleneksel olarak
genel saghigi ve refahi korumak igin kullanilmaktadir (109). Bitkiler hastaliklarin
tedavilerinde farkli kullamimlar1 ile bilinmektedir ancak bazi yan etkilerinden dolay1
giiniimiizde bitki biyoaktif bilesiklerine yonelik ¢aligmalarin arttigi goriinmektedir. (114).
Bir¢ok tibbi veya besleyici bitki ve bunlarin bilesenleri, yalnizca tedavi edici ajanlar olarak
degil, ayn1 zamanda bir¢ok kronik hastaliin zararl etkilerini geciktiren ve azaltan onleyici
ilaglar olarak hareket edebildigi bilinmektedir (96). Arastirmacilar tibbi bitkilerden elde
edilen ve diyabete kars1 tedavi edici 6zelliklere sahip bilesikler aramaktadir (4). Sentetik
ilaglarin yerini almak i¢in sifali bitkilerden elde edilen yeni antidiyabetik ilaglara ihtiyag

duyulmaktadir (57).
2.3. Molekiiler Kenetlenme Analizi

Molekiiler kenetlenme, kiiciik bir molekiil (ligand) ile reseptor olarak adlandirilan
makromolekiiler hedef arasindaki etkilesimi, baglanma pozisyonlari atomik diizeyde tahmin
edilmesinde kullanilan bir yontem olarak tanimlanmaktadir (116, 117). Bu analiz,
biyoinformatik alaninda 6nemli bir yeri olan bilgisayar destekli modern ila¢ tasarimida
onemli diizeyde kullanilmaktadir. En Onemli avantajlarindan biri ligand ve reseptor
arasindaki yapi temelli etkilesimleri inceleyerek ilag kesfini hizlandirmaktadir (8).
Molekiiler kenetlenme, bir bilesigin baglanma modunu ve hedef reseptér bolgesine
baglanma enerjisini tahmin etmeye yardimci olan standart bir hesaplama aracidir (118).
Giiniimiizde ilag tasarimi ¢alismalarinda 6n kosul adimi olarak diisiiniilmektedir. fla¢ kesfi

ve molekiiler modelleme uygulamalarinda anahtar bir arag olarak kullanilmaktadir (119).

Molekiiler kenetlenme, temelinde kii¢lik bir molekiil ile reseptor arasindaki anahtar-
kilit baglanma iliskisinin arastirilmasinda kullanilmaktadir (120, 121). Anahtar-Kilit
kavramini ilk kenetlenme yontemini 6neren, 1984 yilinda Fischer tarafindan kullanilmistir
(122, 123). iki molekiil veya molekiiller arasindaki etkilesimleri inceleyen bir yontem olarak
kabul edilmektedir (124). Molekiiller birbirine baglanirken anahtar kilit uyumunu
saglayacak en optimal dogruluk degeri ile baglanma konformasyonunu belirlemektedir

(Sekil 9) (121). Analiz esnasinda birden fazla farkli konformasyon belirlenerek en optimal
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olan tahmin edilmeye calisilmaktadir. Daha sonra bu en optimal baglanmay1 saglayan yapi1
bir sonraki caligmalara (in vivo veya in vitro) dahil edilmek {izere seg¢ilmektedir.

Kenetlenmeyi daha iyi anlamak i¢in asagidaki gorsel (Sekil 9) incelenebilir.

G ~ @0

Protein Ligand Kenetlenme Kompleks

Protein Ligand Kenetlenme Kompleks

Sekil 9. Hedef ile ligand molekiiliiniin kenetlenmesi (Sekil hazirlanirken (125) numarali
kaynaktan yararlanilmistir)

Molekiiller arasinda etkilesim olup olmadigimmi in vivo veya in vitro ortamda
belirleme caligmalar1 zaman ve maliyet agisindan arastirmacilara ekstra bir yiik oldugu
diistiniilmektedir. Bu nedenle kenetlenme analizi sayesinde bilesiklerin aktif formlar1 veya
anahtar kilit uyum iligkisi in vitro veya in vivo ortamda belirlemeye gore in siliko olarak ¢ok
daha kisa siirede ve kolaylikla belirlenmesine olanak saglamaktadir. Bu amagla yeni bilesik
kesfinde ve molekiiller arasindaki etkilesimin incelenmesinde molekiiler kenetlenme

yontemi in siliko olarak gergeklestirilmektedir (126).

Yeni bilesik kesfinde veya bilesikler arasindaki etkilesim incelenmek istenildiginde
deneysel yontemlere gére daha ekonomik, daha az zaman alict ve yontem olarak kolay
olmas1 nedeniyle molekiiler kenetlenme analizi, molekiillerin kompleks yapilarinin
tanimlanmasinda tercih edilmektedir. Yeni bilesik ve ila¢ kesfi i¢in kenetlenme analizi bir
tarama teknigi olarak kullanilmaktadir (126). Boylece bilimsel ¢alismalar i¢in 6nemli olan
zaman ve maliyet kavraminindan tasarruf saglanilmaktadir. Molekiiler kenetlenme
analizlerinin avantajlar1 arasinda maliyet, zaman, hata paymnin diisiik olmasi, tutarh

sonuglarin elde edilmesi, in vivo ve in Vvitro deney sayisinin azaltilmasi gériilmektedir.

Molekiiler kenetlenme analizleri; protein-protein ve protein-ligand olmak {izere

farkl1 sekilde gercgeklestirilmektedir. Her iki yontemdeki amag¢ ligand ile reseptor
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(hedef/protein) arasindaki etkilesimin tahmin edilmesidir. Bu ¢alisma kapsaminda protein-
ligand kenetlenme analizi tercih edilmistir. Protein-ligand kenetlenmesinin amaci, bilinen ii¢
boyutlu bir yapiya sahip bir proteine bir ligandin baglandiginda baskin baglanma

modunu/modlarini kesfedilmesidir.

Molekiiler kenetlenme 0Ozet olarak makromolekiil ve mikromolekiil olarak
isimlendirilen iki molekiil (protein-ligand) arasindaki etkilesiminin in siliko olarak
incelendigi siirectir. Bu slirecte, ifade edilen makromolekiil protein reseptoriidiir.
Mikromolekiil ise bir inhibitor/aktivator olarak hareket edebilen ligand molekiiliidiir.
Yapilan alanyazin taramalarmma gore molekiiler kenetlenme yontemi ilag gelistirme

calismalarinda 6nemli bir arag oldugu yoniindedir.

Sanal tarama islemi olarak da adlandirilan molekiiler kenetlenmede, molekiillerin
aktif baglanma bolgelerinin ve diger parametrelerinin belirlenmesi gerekmektedir (15). Bu
tarama tekniginde bir¢ok farkli kombinasyonlar denenerek amac¢ en kararli yapiyi
olusturacak en optimal konformasyonu belirlemektir. Ligandlar reseptériin aktif baglanma
bolgesine kenetlenmektedir ve baglanma enerjisi tahmin edilmektedir. Proteinlerin aktif
bolgesinin bilinmesi kenetlenme analizinin daha verimli yapilmasini saglamaktadir. Aktif
baglanma bolgesinin (aktif baglanma bolgesi, proteinin spesifik bir ligandla etkilesime
girmesini saglayan belirli amino asit dizilimlerini igeren bdlgeyi temsil etmektedir)
belirlenmesi molekiiler kenetlenme siiresini azaltmaktadir ve ligand/lar hedeflenen bolgeye
baglanmaktadir. Proteinlerdeki aktif bolge ve bolgeleri belirlemeye yardimcei bir¢ok program
ve c¢evrimici ara¢ vardir (127). Bunlara; GRID (128), POCKET (129), SURFNET (130),
PASS (Spheres ile Varsayilan Aktif Siteler) (131) ve MMC (makromolekiiler topografinin
haritalandirilmasi) (122, 127) 6rnek verilebilir. Bunlara ek olarak aktif bolge AutoDock
Tools, Discovery Studio, UCSF Chimera vb. yazilimlar1 kullanilarak da belirlenebilir.
Birden fazla olas1 konumlandirma/eslestrime tahminleri yapilir, bunlarin arasindan birbiri
ile en iyi eslesmesi s6z konusu olan yapilar segilmektedir. Iki molekiil birbirlerine baglanma
bolgelerinden baglanarak kararli bir kompleks yapi1 olusturmaktadir. Molekiiler kenetlenme
analizinde 6nemli olan kii¢iik molekiiliin proteinin aktif bolgesine baglanmasi ve en diisiik
baglanma enerjisine sahip olmasidir. Baglanma enerjisi en diisiik ligandlar en 1yi olarak
kabul edilmektedir. Bir bagka ifade ile baglanma enerjisi ne kadar en diisiik ise baglanma

afinitesi o kadar gii¢liidiir.
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Molekiiler kenetlenme ¢esitli bilgisayar yazilimlar1 araciligiyla ilag-protein, enzim-
substrat, ilag-niikleit asit, protein-niikleit asit, protein-protein etkilesimlerinin baglanma
modunu hesaplamay1 yonelik kullanilmaktadir. Protein-Ligand kenetlenmesi, ligand ile
reseptor (hedef/protein) arasindaki etkilesimi tahmin etmeyi amaglamaktadir. Bu ¢alisma
kapsaminda protein-ligand kenetlenme analizi tercih edilmistir. Protein-ligand
kenetlenmesinin amaci, bilinen ii¢ boyutlu bir yapiya sahip bir proteine bir ligandin
baglandiginda baskin baglanma modunu/modlarini kesfetmektir. Ligand ile protein arasinda
bir veya birden fazla hidrojen bagi kurulmasi etkilesimin kuvvetli bir etkilesim oldugu

anlamina gelmektedir.
2.3.1. Molekiiler Kenetlenme Formlari

Molekiiler kenetlenme analizinde reseptor ve ligandin hangi formda bulundugu
analizin hassaslig1 i¢in 6nem tasimaktadir. “Kati-Rigid” kenetlenme, “Yari-Esnek- Semi-
Flexible” kenetlenme ve “Esnek-Flexible” kenetlenme olmak tizere molekiiler kenetlenme
tic temel smifa/forma ayrilmaktadir (132). Reseptor ve ligand’in durumunun segim
pozisyonuna gore birgok farkli kombinasyonda kenetlenme islemi gerceklestirilmektedir.
Reseptoriin esnekligi kenetlenme siirecinde 6nemlidir (132) fakat baz1 zorluklarindan dolay1
daha cok reseptor’iin “kat1”, ligand’in esnek oldugu durum tercih edilmektedir. Caligmalar
reseptor ve ligandin her ikisininde esnek oldugu sekilde yapilmak istenilir fakat bazi
zorluklardan dolay1 bu durum biraz daha gelistirilmeye ihtiya¢ duymaktadir. Glinlimiizde
daha ¢ok reseptoriin kat1 (sert-rijid) ve ligandin esnek oldugiu durum tercih edilmektedir.
Kenetlenme analizinde kullanilan yazilimlarin ¢ogu da kenetlenme analizini reseptoriin kati,
ligand’in esnek oldugu durumlar i¢in gelistirilmistir. Reseptoriin esnekligi, molekiiler
kenetlenme islemi sirasinda onemli oldugu diisiiniilmektedir. Bu ¢alismada reseptorler

“rigid”, ligandlar esnek olarak secilmistir.
2.3.1.1. Kati (Rigid) Kenetlenme

Kati Kenetlenme, kenetlenme sisteminin (reseptor ve ligand) yapisinin degismedigi

anlamina gelmektedir (132). Calismalarda ¢ogunlukla tercih edilmemektedir.
2.3.1.2. Yar1 Esnek Kenetlenme (Semi-Flexible Docking)

Yar1 Esnek Kenetlenme analizinde, ligandin yapis1 degistirilirken, sabit reseptoriin
yapisi degismeden kalmaktadir. Bu proteinler veya niikleik asitler ve kiigiik ligand

molekiilleri gibi kiiciik molekiillerin ve makromolekiillerin yerlestirilmesi i¢in uygundur
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(132). Calismalarda daha ¢ok yar1 esnek kenetlenme tercih edilmektedir. Aslinda en giizeli
her ikisinindi esnek se¢ilip kenetlenme analizinin yapilmasidir. Bu ¢alisma kapsaminda da

yari-esnek kenetlenme tercih edilmistir.
2.3.1.3. Esnek Kenetlenme (Flexible Docking)

Esnek kenetlenme genellikle molekiiller arasindaki etkilesimi dogru bir sekilde
incelemek i¢in kullanilmaktadir (132). Yapilan ¢alismalarda en iyi sonug hem reseptoriin
hem de ligandin esnek olarak se¢ilmis durumlarda yapilan kenetlenme oldugu bilinmektedir.
Fakat esneklik durumunda yasanan zorluklarin nedeni giiniimiizde hala arastirilmaktadir

(127).
2.3.2. Molekiiler Kenetlenme Analizinde Kullanilan Yazilmlar

Ik 1982°de molekiiler kenetlenme programmin gelistirildigi bilinmektedir (132).
Alanyazinda, hem akademik hem de ticari kullanim i¢in 60'tan fazla farkli molekiiler
kenetlenme araci, programi ve yazilimi mevcuttur (117, 127, 132). Molekiiler kenetlenme
analizinde kullanilan yazilimlarin temelinde biyokimya ve molekiiler biyolojideki karmagik
sistemlerin anlagilmasi i¢in ligand ile reseptdr arasindaki serbest baglanma enerjisini Van
der Waals, hidrojen bagi, elektrostatik ve hidrofobik dahil olmak iizere molekiiller arasi
¢cekim kuvvetlerinin toplam enerjisinin tahmini hesaplamaktadir (133). Kenetlenme
analizinde kullanilan bu yazilimlarin birbirlerine gére avantaj ve dezavantajlar1 vardir.
Molekiiler kenetlenme analizlerinde akademik ve ticari olarak kullanilan bazi yazilimlara;
AutoDock/Vina, DOCK, GOLD, FlexX, Glide, Surflex, Affinity, LigandFit, Discovery
Studio (132), ZDOCK, pyDock, SwarmDock, HADDOCK (yar1 esnek bir kenetlenme (134),
3D-Dock, FRED, SwissDock 6rnek verilebilir. Bu yazilimlarin ¢cogunda ligand yapisi esnek,
proteinlerin yapisi ise esnek olmayan bir yapi olarak kabul edilmektedir. Bu durumda ligand,
protein iizerindeki tiim konformasyonlarini denemekte ve en optimal bolgeyi segerek en
optimal bolgeye baglanmaktadir. Bu yazilimlar igerisinde yaygin olarak kullanilan
kenetlenme yazilimi oncelikle AutoDock (135) devaminda DOCK (136), GOLD (137),
FlexX (138), AutoDock Vina (139), ICM (140), Glide (141), Surflex (142), LeDock (143)
ve Affinity (132, 144) yer almaktadir. Bu tez calismasi kapsaminda AutoDock Vina

kullanimi tercih edilmistir.

AutoDock, ilag molekiilleri ve substrat gibi kiiciik molekiiller ile protein

etkilesimlerini tahmin etmek i¢in kullanilan otomatik bir protein-ligand kenetlenme araglari
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paketidir (145). Proteinin belirtilen hedef bolgesindeki ligand molekiillerinin etkilesimini
analiz etmek i¢in kullanilmaktadir (145). Autodock; en ¢ok tercih edilen molekiiler
kenetlenme araglarindan bir tanesini olusturmaktadir (146). Autodock Vina, molekiiler
kenetlenme, ila¢ kesfi ve sanal tarama i¢in kullanilan yiiksek performans ile gelistirilmis
verimli dogruluga sahip ve kolay kullanimi olan molekiiler kenetlenme yazilimi olarak
kullanilmaktadir. Autodock programindan gelistirilmistir ve Autodock’a gore daha hizh
calismakta ve baglanma modu tahminlerinde daha yiiksek gilivenirlikte sonuglar sunmaktadir
(139). AutoDock 4.2.6, yar1 esnek kenetlenme igin molekiiler kenetlenme yazilimi olarak
kullanmaktadir (12, 139). AutoDock, Lamarck Genetik Algoritmasi (Lamarckian Genetic
Algorithm (LGA)) kullanmaktadir. AutoDock Vina, Broyden—Fletcher—Goldfarb—Shanno
algoritmalarini kullanmaktadir. AutoDock yar1 esnek kenetlenme yazilimi, AutoGrid ve

AutoDock olmak tizere iki boliimden olugmaktadir (132).

Kiiciik molekiillerin reseptorlere baglanma tahmini biiyiilk bir 6neme sahiptir.
Bundan dolay1 baglanma tahminini en verimli ve kisa siirede yapmay1 hedefleyen yazilimlar
gelistirilmekte veya mevcut yazilimlar siirekli giincellenmektedir. Autodock/Vina molekiiler
kenetlenme simiilasyonlar1 icin yaygin olarak kullanilan, {icretsiz, agik kaynakli
yazilimlardan biridir. Giintimiizde teknolojik gelismeler ve artan alanyazin bilgi birikimine
baglh olarak yeni kenetlenme analiz yazilimlar1 ve programlar1 gelistirilebilir oldugu
diistiniilmektedir. Ayrica avantaji ve dogruluk derecesinin yiiksek olmasi nedeniyle reseptor

ve ligandin esnek oldugu yazilimlarin gelistirilmesine ihtiya¢ oldugu diisiiniilmektedir.

Molekiiler kenetlenme programlarinin/yazilimlariin birbirine gore {iistiinliiklerinin
degerlendirilmesinde bazi program veya yazilimlar kullanilmaktadir. Ornegin molekiiler
kenetlenme programlarin performans degerlendirmesini CAPRI (Critical Assessment of
Predicted Interactions) alti ayda bir toplanarak yapmaktadir (147). Bazi arastirmacilar

tarafindan bu yazilimlarin karsilagtirmali analizlerini yapmaktadir.

Molekiiler kenetlenme programlari, ligandin konformasyonlarini belirlenen sayida
iterasyonlar (farkli denenecek konformasyon sayisi) ile degerlendirilen her programin
kendine 6zgii ve benzer kullandiklar1 arama algoritmalari gore gergeklestirilmektedir (127).
Molekiiler kenetlenme programlari, minimum enerjiye ulasilana kadar ligandin yapisinin
Ozyinelemeli olarak degerlendirildigi bir arama algoritmasi gerceklestirmektedir. Aday
pozlari elektrostatik ve Van Der Waals enerjilerinin toplami olarak siralamak i¢in bir afinite

puanlama islevi, Gibbs serbest enerjisi (AG) [kcal/mol cinsinden toplam U]
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kullanilmaktadir. Bu programlar araciligiyla secilen bilesikler igerisinden ligand taramasi
sonrasinda molekiillerin baglanma enerjisine gore en iyi baglanma afinitesi/enerjisi gosteren
bilesikler sonraki asamalarda kullanilmaktadir. Bu ¢aligma kapsaminda sanal tarama islemi

icin ticretsiz yazilim olan AutoDock Vina yazilimi kullanilarak gergeklestirilmistir.
2.3.3. Molekiiler Kenetlenme Analizinde Yapay Zeka

Yapay Zeka (YZ) (Artificial Intelligence (Al)) igin tanimlanmis farkli tanimlar
bulunmaktadir. Bu tanimlardan biri dijital bir makinenin genellikle akilli varliklar tarafindan
gerceklestirilen gorevleri yerine getirme yetenegi olarak tanimlanabilir (148). "Yapay zeka,
bir makinenin, insanin 6grenmesine ve karar vermeye esdeger gorevleri yerine getirme
yetenegini ifade eder." tanimi ise birgok arastirmaci tarafindan kabul edilmis tanimi

olusturmaktadir (148).

Farkli bilim alanlarinda yapay zeka farkli amaclart yerine getirmek icin
kullanilmaktadir. Saglik alaninda biyoinformatigin katkilariyla birlikte hastaliklarin
teshisine yardimci olma, cerrahi miidahelerde kullanilma vb. gorevleri yerine getirmek icin
kullanilmakadir. 21. yy’da gelisen bilgi teknolojisinin ve bilgi birikiminin sagladig:
avantajlar kullanilarak yapay zeka, etkin ve kullanigh olarak bir¢ok bilim alaninda oldugu
gibi saglik alaninda da kullanilmaktadir. Yapay zeka bu alandaki kullanimi hem umut verici
hemde endise verici oldugu diisiinilmektedir. Birgok arastirmaci kendi alanina 6zgii YZ
uygulamalari gelistirmektedir. Yinede de arastirmacilar YZ’nin gelecekteki yerinden endise
duymaktadir. Ornegin; arastirmacilarin farkli sorular1 suanda cevapsiz kalmaktadir. Saglik
alanindaki sorulara ornek olarak YZ, hekimlerin yerine alacak mi? Tamamen YZ
sistemlerine giivenilebilecek mi? Ve en dnemlisi YZ diinyay1 ele gegirecek mi vb. sorular

yer almaktadir.

YZ’nin farkli uygulama alanlart vardir. Bu kullanimlarina saglik hizmetleri,
otomotiv endiistrisi, perakende ve e-ticaret, egitim, giivenlik ve savunma, dogal dil isleme
ve konusma tanima vb. Ornek verilebilir. Saglik sektoriinde yapay zeka uygulamalari,
hastalik teshisi, tedavi planlamas1 ve hasta bakiminda 6nemli ilerlemelere yol agmaktadir.
Saglik alanindaki kullanimin tim alanlarin  kullanimindan daha O6nemli oldugu
diistiniilmektedir. Giinlimiizde bir¢ok hekim hastalarin tedavi yontemini planlar iken YZ
uygulamas1 olan chatGPT’ten faydalanmaktadir. Heniiz tamamen aldiklar1 yanitlara
giivenemeselerde belki de bundan 10 sene sonra tamamen YZ uygulamalarindan gelen

yanitlara giivenerek onerilen yanitlar hastaliklarin tedavisinde protokol olarak kabul edilip
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tedavilerde kullanilacaktir. Baz1 durumlarda yardimci kaynak olarak YZ uygulamalar1 saglik

alaninda hastalik teshisinde On ¢ikarimlarinda kullanilmaktadir.

Biyoinformatik alaninda YZ kullanilarak gelistirilmis olan en 6nemli gelisim olarak

AlphaFold (https://alphafold.ebi.ac.uk/) goriilmektedir. AlphaFold, DeepMind tarafindan

gelistirilen, yapis1 bilinmeyen proteinlerin {i¢ boyutlu yapilarini tahmin etmek i¢in kullanilan
bir YZ sistemidir. Protein yap1 tahmini, proteinlerin amino asit dizilerinden ii¢ boyutlu
katlanma bi¢imlerini tahmin etme iglemidir ve biyolojinin en biiyiik zorluklarindan biridir.
AlphaFold, bu sorunu ¢6zmek i¢in derin 6grenme tekniklerini kullanarak, protein dizisini
girdiler ve ¢ikis olarak da proteinlerin olas1 3D yapilarini tahmin etmektedir. Ornegin,
kenetlenme analizine dahil edilmek istenen bir proteinin kristalize edilmis ii¢ boyutlu
yapisina sahip degil ise AlphaFold kullanilabilir. AlphaFold proteinin {i¢ boyutlu yapisinin
tahmin edilmesinde kullanilmaktadir. SARS-CoV-2 viriistiniin neden oldugu kiiresel bir
salgin olan COVID-19 déneminde vaka sayilarinda uzun zaman sonra artis olan ve yeni bir
pandemik risk olarak goriilen Maymun c¢igegi virlisi (MPXV- Monkeypox Virus) i¢in
yapilan bir ¢alismada, MPXYV ¢ekirdek sistein proteinazinin protein yapisi, AlphaFold (149)
kullanilarak tahmin edilmistir (150). AlphaFold'a benzer bazi yapay zeka tabanli
biyoinformatik araglar1 ve projeleri: RoseTTAFold, trRosetta, D-1-TASSER, ProSPr, Cryo-
EM and Al Tools ve EVcouplings vb. protein-protein etkilesimleri ve kompleks yapilari
anlamada yer almaktadir. Bunlara ek olarak DeepVariant, Rosetta, BioBERT, Deep
Genomics uygulamalarida 6rnek verilebilir. Bu projeler igerisinde yer alan EVcouplings
protein-protein etkilesimleri ve kompleks yapilari anlamaya yardimci olmaktadir.
Calismamiz sonucunda belirlenen fitokimyasallar kullanilarak yapay zeka destekli ilag
protein-ligand etkilesimini arastiran bir proje gelistiribelir oldugu disiiniilebilir. Bu
bilesikler kullanilarak benzer ve daha giglii etkilesimlere sahip yeni fitokimyasal
tirevlerinin gelistirilmesinde YZ kullanilabilir. Ayrica molekiiler kenetlenme analizi, yapay
zeka ile entegre edildiginde, dogru ve hizli tahminler yapilmasini saglayarak daha etkili ilag
adaylarmin belirlenmesine yardimci olabilecegi diisiiniilmektedir. Son zamanlarda, yapay
zeka (YZ) ilag gelistirmede popiiler bir konu haline gelmistir. Bilgisayar destekli tasarim
ilag gelistirmeyi hizlandirmis ve bagari oranini artirmistir; bu YZ’nin ilag gelistirmede

popliler bir konu haline gelmesiyle yakindan iligkilidir.
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Giiniimiizde yapay zeka kullanilarak T2DM hastaliginin tedavisine, teshisine yonelik
yeni stratejiler gelistirilmektedir. Bunlara 6rnek olarak AI-HEALS Program (151), Chest X-

Ray Analysis, Skin Scanner Using Al, Implantable Device for Insulin Production verilebilir.

2.4. ADME/T Tahmini

ADMET; Emilim, Dagilim, Metabolizma, Eliminasyon ve Toksisite anlamina
gelmektedir. Emilim, Dagilim, Metabolizma, Eliminasyon ve Toksisite, viicuda alinan
maddelerin viicuda alindig1 andan viicuttan atildig1 ana kadar olan siirecini igermektedir.
Insan viicuduna alian maddeler asagidaki sekilde (Sekil 10) verilen siiregleri takip ederek

ilerlemekte ve sonra viiduttan atilmaktadir.

- &
8jp

Toksisite

Eliminasyon

Metabolizma Viicutta olusan yan
etkidir.
Dagilim :
Gl llacin karaciger, llag ya da metabolitier
viicut tarafindan gesitli

o diger llar ile atil d
A e yollar ile atiimasidir.

metabolize edilmesidir.
Viicuda alinan kimyasal
maddenin yeni kimyasal
maddelere (metabolitlere)
doniigmesini
kapsamaktadir.

Emilim

Vilcuda alinan maddenin
viicudun diger bolgelerine
dagiimasidir. Yani ilag
kan dolagimini geri
doniiglimli olarak terk
ederek hucreler arasi ve
hucre ici siviya gegmesi
agamasidir.

Sekil 10. ADME/T parametreleri

[lag tasarrminin erken asamalarinda etki faktdrii olmasma ragmen, sonucta
farmakokinetik 6zelliklerin degerlendirilmesi, ilacin insan viicudundaki davranigin
incelemek i¢in gereklidir (96). Farmakokinetik ilaglarin viicutta zaman igerisindeki
hareketini inceleyen bilim dalidir. ADMET analizi, ilag adayr molekiillerin, ila¢ aday1
benzerligini ve farmakokinetik 6zelliklerinin degerlendirilmesinde kullanilmaktadir (152-
154). Klinik deneylerden o6nce ADMET analizin yapilmasina giinimiizde 6nem
gosterilmektedir. Klinik deneyler yoluyla ilag gelistirme hem yiiksek maliyet (154) gerektirir

hem de basarisizlik ile sonuglanabilmektedir (155). Bu analizinin amaci, in vitro veya in
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vivo ADMET deneylerinin genel sayisini azaltmanin yaninda, klinik arastirmalarda en
uygun molekiil {izerinde odaklamayr saglamaktir (156). ADMET analizlerinin
gerceklestirilmesi maliyet oranini diisirmekte, klinik deneylerde basarisiz olan bilesiklerin
sayisini ve genel basarisizlik oranini azaltmaktadir (157). Bir baska ifade ile analizin amaci
kaynaklarin potansiyel ilag adaylarina odaklanmasina izin veren ilag gelistirmenin erken
asamalarinda zayif ilag adaylar1 {izerinde odaklanmayi engellemektedir (158, 159).
Istenmeyen farmakokinetk &zellikler ve kabul edilemeyen toksisite, klinik deneylerde ilag

adaylarinin basarisiz olmasinin ana nedenleri arasinda yer almaktadir (159).

Kimyasallarin ADMET 06zelliklerinin deneysel olarak degerlendirilmesi maliyetli ve
zaman alic1 oldugu bilinmektedir (159). Arastirmacilar, basarisizligin oniine gegebilmek
adina, ADMET ile birlikte iyi bir giic dengesine sahip uygun adaylarin se¢ilmesini bilimsel
bir ihtiyag¢ olarak goérmektedir. Bu amagla klinik 6ncesi ADME 6zelliklerinin incelenmesi,
kaynaklarin potansiyel ila¢ adaylarina odaklanmasina izin vererek, ilag gelistirmenin erken
asamalarinda zayif ila¢ adaylarini ortadan kaldirmaktadir (160). Sentezlenen ilaglarin ¢ogu,
ADMET'leri ilag benzerligi, ila¢ skoru ve biyoaktivite profili hakkinda yetersiz bilgi
nedeniyle basarisiz oldugu bilinmektedir. Ayrica bazen kullanilan organizmanin aci
¢cekmesine neden olan hayvanlarin kullanimini da icermektedir (157). Hayvan haklarinda
hayvanlarin ac1 ¢gekmesi istenilen bir durum degildir. ADMET analizi klinik arastirmalarda
basarisizlik orani azaltilmakta, maliyet oranlar1 disiirilmekte, zamandan tasarruf
saglamakta ve gereksiz hayvan kullaniminin/israfinin 6niine gegmektedir. Bu nedenle in
siliko olarak gerceklestirilen ADMET analizleri, zaman, maliyet, is yiikii ve en uygun
bilesikleri belirleme agisindan aragtirmacilara gesitli olumlu avantaj saglamaktadir. Analiz

sonucunda en uygun segcilen bilesikler/molekiiller klinik deneylere tasinmaktadir.

ADME/T analizinin 6nemi molekiiliin klinik deneylere girme ve klinik deneylerden
basarili ge¢cme sansini artirarak ilgili ila¢ adayr molekiilii {izerine yogunlagmayi
saglamaktadir. Hesaplamali programlar araciligiyla, bir farmakolojik bilesigin emilimini,
dagilimini, metabolizmasin1 ve atilimini tahmin etmek veya degerlendirmek miimkiindiir.

Molekiillerin farmakokinetik 6zellikleri asagidaki gibi tanimlanmaktadir (Tablo 10).
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Tablo 10. Molekiillerin farmokokinetik ozellikleri

Ozellikler

Kriter Arahg

Temel
fizikokimyasal

ozellik

Emilim

Dagilim

Metabolizma

Toksisite

©]

LogP (ayrilim katsayisi1) (log mol/L)
Optimal: 0 <LogP <3
LogP <0: zayif lipit ¢ift tabaka gegirgenligi

LogP > 3: zay1f sulu ¢ozliniirlik

Papp (Caco-2 gegirgenlik) (cm/s)

Optimal: daha biiyiikk —5.15 veya —4.70

HIA (Insan Bagirsak Emilimi - Human Intestinal Absorption -) (%)
= >(0.5:HIA+
= <(0.5:HIA -

PPB (Plazma protein baglanmasi) (%)

90%: Proteinlere yiiksek oranda baglanan ve terapdtik indeksi

diisiik olan ilaglarda anlamlidir

O

KBB (Kan Beyin Bariyeri-Blood brain barrier) (%)
>0.1: KBB +

<(0.1: KBB -

CYP1A2-Inhibitér

CYP1A2-Substrat

CYP3A4-Inhibitor

CYP3A4-Substrat

hERG (hERG engelleyiciler)

H-HT (insan Hepatotoksisitesi)

AMES (Ames mutajenitesi)

2.4.1. ADMET Analiz Araclari

ADMET ozelliklerinin tahmin edilmesine yardimci ¢evrimigi araglar, yazilimlar

veya programlar gelistirilmistir (153). Bunlara, admetSAR, PreADMET, SwissADME

(http://www.swissadme.ch/), pkCSM, Molinspiration 6rnek verilebilir. Bu programlar in

siliko ilag benzerligi calismalarinin 6n adimimi kolaylastirmaktadir (159). ADMET

profillerinin tahmin edilmesinde ve analizinde kullanilan (161) bu programlarin, ila¢ kesfi

ve ADMET profillerinin tahmininin dogrulugu i¢in kritik 6neme sahip oldugu bilinmektedir

(162). Ayrica bu programlar molekiillerin fizikokimsayal 6zelliklerinin belirlenmesinde
kullanilmaktadir. PreADMET sunucusu (http://preadmet.omdrc.org/) ve SwissADME
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(http://www.swissadme.ch) kullanilarak, farmakolojik olarak ilgili 6zellikler kolaylikla

tahmin edilmektedir (161). Hesaplamali programlar araciligiyla, bir farmakolojik bilesigin
emilimini, dagilimini, metabolizmasini ve atilimim tahmin etmek veya degerlendirmek
miimkiindiir. ADMET analizlerinin yapilmasina imkan saglayan ve bu ¢alisma kapsaminda

kullanilan araglara asagida yer verilmistir.
2.4.2. SwissADME

SwissADME, klinik deneylere devam etmek i¢in kii¢iik molekiillerin fizikokimyasal
ozelliklerini, emilimini, dagilimini, metabolizmasini, eliminasyonunu, farmakokinetigini,
ilag benzerligi, tibbi kimyaya uygunlugunu degerlendiren ve ilgili parametrelerin tahminini
saglayan bir yazilim aracidir (157, 160, 163). ilac kesfini desteklemek icin arastirmaciya
molekdl ile ilgili 6zellikleri (fizikokimyasal 6zelligi, su ¢oziintrligiinii, farmakokinetik
ozelligi, lipofilikligi, ilag benzerligi ve tibbi kimyasi vb.) igeren bilgileri sunmaktadir (164).
Esneklik, lipofiliklik, doygunluk, boyut, polarite ve ¢oziiniirliik gibi en 6dnemli olan alt1
fizikokimyasal Ozelligi dikkate almaktadir. Bunlarin yaninda ila¢ olabilirliginin hizlica
degerlendirilmesi saglayan Boiled-egg grafigi (Sekil 11.a) ve Biyoyayarlanim radar (Sekil

11.b) da aragtirmaciya sunmaktadir.

°
aoo in%

a b
Sekil 11. (a). Boiled-egg grafigi ve (b). Biyoyayarlanim radari
(http://www.swissadme.ch/index.php)

Boiled-egg grafigi, WLOGP ve TPSA’y1 dikkate alarak molekiiller hakkinda hizl,
verimli bir ¢ikarim yapmay1 saglamanin yaninda pasif GI absorpsiyonunu tahmin edilmesine
yardimci olan gorseli sunmaktadir (Sekil 11 a). TPSA degeri molekiiliin viicut tarafindan
rahatca kullanilabilirliginin bir gostergesidir. Bu degerin 140 A? den biiyiik olmas1 hiicre

membranlarindan gegisi zorlastirdigi bilinmektedir. Burada en iyi emilim gosteren
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molekiiller egan yumurtasi olarak tanimlanan eliptik bolge igerisinde yer almaktadir (164,
165). Bu bolge disina diisen molekiiller genelde tercih edilmemektedir. Egan yumurtasi
igerisinde sar1 ve beyaz olmak tizere iKi alan yer almaktadir. Bu alan "Boiled-Egg-Haslanmis
Yumurta", kiigik molekiillerin  lipofilisitesini  ve  polaritesini  hesaplayarak
olusturulmaktadir. HIA (beyaz alan) ve KBB (sar1 alan) gegirgenligine iliskin tahminler
Boiled-egg modeline bakilarak yapilmaktadr (157). Boiled-egg grafigi pratik olarak
molekiil/ler hakkinda yorum yapmay1 saglamaktadir. Sar1 alan (Yumurta Saris1) - KBB:
beyne niifuz etme olasiligi en yiiksek olan molekiillerin fizikokimyasal alanini temsil
etmektedir (164, 165). Beyaz alan - HIA: gastrointestinal sistem tarafindan emilme olasilig1
en yiiksek olan, molekiillerin fizikokimyasal alanini temsil etmektedir (165). Gl yolu
tarafindan daha fazla absorpsiyona sahip molekiillerin alani olarak bilinmektedir (164).
Eliptik bolge disarisinda bulunan, Gri bolge, Diisiik absorpsiyon ve sinirli beyin gegirgenligi
kategorisine giren molekiilleri ifade etmektedir (166). Grafigin kenarinda bulunan
“Legends” kisminda bulunan renkler; Gri alanda Kirmiz1 Nokta, molekiiliin gastrointestinel
sistem tarafindan emilim/absorbe gosteremedigi ve dolayisiyla kan beyin bariyerinden
gecemedigini ifade etmektedir. Beyaz alanda Kirmizi Nokta, ise gastrointestinel
emiliminin/absorpsiyonun yiiksek oldugu fakat molekiilin kan beyin bariyerinden
gecemeyecegi ifade etmektedir. Sar1 alanda Kirmiz1 Nokta ise molekiiliin gastrointestinel
emiliminin/absorpsiyonun yiiksek ve kan beyin bariyerinden rahatca gegebildigi ifade
etmektedir. Burada bilinmesi gereken 6nemli bir nokta ilaglarin molekiil biiyiikliigi ile
absorpsiyon hizlari ters orantili oldugudur, molekiil biiyiidiikge absorbsiyon hiz1 diismekte,
molekiil kiiciildiikge absorbsiyon hiz1 artmaktadir. Gegirgenlik glikoproteini (P-gp)
substrati, biyolojik zardan aktif akisi degerlendirmek i¢in kullanilmaktadir (157). Molekiiliin
biyolojik zarlardan aktif akis yetenegi P-glikoprotein (PGP) olarak tahmin edilmektedir
(166). Asagida gorselde SwissADME biyoyayarlanim radari gorseli verilmistir (Sekil 12).
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Lipofiliklik (XlogP3)

LIPO

Esneklik (Dénebilen FLEX SIZE Molekiiler agirhk g/mol
bag sayisi)

A\

\

Doygunluk (Csp3)  INSATU POLAR Polarhk (TPSA) A*

INSOLU

Coziiniirlik (Log S (ESOL))

Sekil 12. SwissADME biyoyayarlanim radar1 (http://www.swissadme.ch/index.php)

Biyoyayarlanim radar1 LIPO (lipofilite) (-0.7 ile +5.0 araliginda), SIZE (molekiiler
boyut) (150 g/mol ile 500 g/mol araliginda), POLAR (polarite), FLEX (esneklik) (0-9),
INSATU (doygunluk) (0.25 ile 1 araliginda), INSOLU (¢6ziiniirliik) (0 ile 6 araliginda) gibi
alt1 fizikokimyasal 6zellik dikkate alarak olusturulmaktadir (157). Burada renkli bolge oral
biyoyararlanim i¢in uygun fizikokimyasal alani olusturmaktadir. Bu radar ilgilenilen
molekiillerin ilag benzerligi 6zellikleri (alt1 6zellik) i¢cin hizlica bir 6n bakis saglamaktadir.
Glizel uyum igin bu radarin pembe alan sinirlari igerisinde olugmasi beklenmektedir. Pembe

alan disinda kii¢iik sapmalar bazi durumlarda kabul edilebilir oldugu diisiiniilmektedir.
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3. GEREC ve YONTEM

Calismamizin yontemi asagidaki adimlar1 takip edilerek tamamlanmistir. Bu
adimlarin her biri sirast ile ilgili alt bashkta ve ilgili alt baslikta kullanilan yontemler

aciklanmistir.

Adimlar:

Protein Hedeflerin (Reseptorlerin) Belirlenmesi,
Bitkilerin ve Bilesiklerinin Belirlenmesi,
Ligandlarin Belirlenmesi,

Molekiiler Kenetlenme Analizine Hazirlanmasi,
Aktif Baglanma Bolgelerinin Belirlenmesi,
Molekiiler Kenetlenme Analizi,

Ilag Olabilirliginin Degerlendirilmesi,

ADMET Analizi,

© 0 N o O b~ w0 DR

Sonuglarin Degerlendirilmesi,

10. Kopleks Yapilarin Gorsellestirilmesi, Etkilesim Alanlarinin Gosterilmesi.
3.1. Protein Hedeflerin (Reseptorlerin) Belirlenmesi

Viicudun yeterli miktarda insiilin retemedigi, hiperglisemi, hipertansiyon,
ateroskleroz vb. gibi anormal durumlarla sonu¢lanan T2DM (167), insiilin salgilanmasi ve
insiilin etkisindeki kusurlardan ve inkretin etkilerini diizenleme yeteneginin bozuklugu ile
karakterize edilen bir hastaliktir. Insiilin saliniminin artirilmasinda etkili olan GLP-1 RA ve
DPP-4 inhibitorlerinin  her ikisi de inkretin artirict tedavi secenegi igerisinde

kullanilmaktadir.

Calismamizda GLP-1 RA ve DPP-4 inhibitorleri hedef (reseptdr, biiyiik molekiil)
olarak  belirlenmistir. Hedef proteinlerin  belirlenmesinde  alanyazin,  UniProt

(https://www.uniprot.org/) ve Protein Veri Bankasi (Protein Data Bank-PDB)

(https://www.rcsb.org) veritabanlart kullanilmaktadir. UniProt, protein bilgi kaynagi

veritabanidir (168). Bu veritabani biiyiik ve farkli kaynaklardan gelen bilgilerin depolanmasi
ve birbirine baglanmasi icin merkezi bir kaynak olarak protein dizisi ve fonksiyonel
aciklamalarin kapsamli katalogunu olusturmaktadir (169). UniProt’un bilesenlerinden biri
olan Bilgi Bankasi (UniProtKB), birden fazla kaynaga capraz referanslar iceren entegre

protein bilgileri i¢in merkezi bir erisim noktasi olan, ustalikla se¢ilmis bir veritabanidir
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(169). PDB, biyolojik makromolekiillerin ti¢ boyutlu (3B) yapilarini arsivlemek amaciyla
1971 yilinda kurulmustur (170). Bu veri bankasi, proteinlerin ve niikleik asitlerin (DNA,

RNA) deneysel olarak belirlenmis yapilarini biinyesinde barindirmaktadir.

UniProt (https://www.uniprot.org/) kullanilarak protein belirlenmesinde Sekil 13’te
verilen UniProt anasayfasi kullanilmaktadir (Sekil 13). Burada “UniProtKB” yaninda
bulunan metin kutucuguna arastirilmak istenen protein ismi yazilmaktadir ve “search”
butonuna tiklanilmaktadir. Search sonrasinda sonuglar1 “Cards” ve “Table” olarak nasil
goriintiilenmesi istenildigi sorulmaktadir. “Cards” ve “Table” biri se¢ilmektedir ve “View
results” tiklanarak sonuglar goriintiilenmektadir. Gelen sonuglar igerisinde ilgilenilen
protein ve organizmasina gore se¢im yapilmaktadir. Se¢im sonrasinda sol kdsede bulunan
“Structure” secilmektedir ve “Structure” baslig1 altinda protein listesi gelmektedir. Burada
kaynak olarak “PDB” ve Method olarak “X-ray” secilerek ilk filtreleme yapilmaktadir.
Filtreleme sonrasinda kalan proteinler igerisinde ¢oziiniirliiklerine ve igerisinde ligand
yapisinin olmasma Ozen gosterilerek c¢alisilmak istenen protein veya proteinler

belirlenmektedir.

Find your protein

Sekil 13. UniProt anasayfa goriiniimii (https://www.uniprot.org/) ve protein belirleme

Protein Veri Bankasi (Protein Data Bank-PDB) (https://www.rcsb.org/) kullanilarak

protein belirlenmesinde asagida Sekil 14’te verilen PDB anasayfasi kullanilmaktadir (Sekil
14). “3D Structures” kismina arastirilmak istenen protein ismi yazilir ve search edilmektedir.
Burada UniProt’a kiyasla daha fazla protein gelmektedir. Sayfanin sol kosesinde bulunan
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“Refinements” kismi kullanilarak gelen sonuglar filtrelenerek arastirma kapsamina veya

calisilmak istenen proteine gore dzellestirilmektedir.

Sekil 14. PDB anasayfa goriintimii (https://www.rcsb.org/)

Calismamizda inkretin bazli tedavi segenegine ait diyabetik proteinlerin elde
edilmesinde hem UniProt hemde PDB kullanilmistir. Belirlenen proteinler igerisinde yer
alan ligand molekiilleri kontrol ligand olarak kullanilmistir. Calisma kapsaminda
onceligimiz GLP-1 RA ve DPP-4 hedeflerine yonelik gelistirilmis ve kullanilan ilaglar ile
etkilesimde bulunan ligandlarin kontrol grubu ligand olarak belirlenmesidir. T2DM
hastaliginin tedavisinde kullanilan GLP-1 RA ve DPP-4 inhibitorlerine karsilik gelen ilaglar
asagida tabloda verilmistir (Tablo 11).

Tablo 11. T2DM tedavisine yonelik kullanilan hedefler ve bunlara karsilik gelen ilag

gruplari
Protein (Hedefler) Kontrol Grubu (Ligandlar)
Eksenatid (Exenatide) (2005),
Liraglutid (Liraglutide) (2010),
GLP-1RA Dulaglutid (Dulaglutide) (2014),

Liksisenatid (Lixisenatide) (2015),
Semaglutid (Semaglutide) (2017-2019).
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Tablo 11. (Devam)

Protein (Hedefler) Kontrol Grubu (Ligandlar)

Sitagliptin (2006),
Vildagliptin (2008),

DPP-4 i Saksagliptin (Saxagliptin) (2009),
Alogliptin (2010),

Linagliptin (2011).

Bu tabloda verilen hedef proteinlere yonelik kontrol ligandlari, protein ile kompleks
halinde bulunan ila¢ molekiillerin se¢ilmesi planlanmistir. Ancak yukarida tabloda verilen
proteinler ile ilag gruplar1 arasinda kompleks yapisi olmayan proteinler mevcuttur. Bu

durumda protein igerisinde yer alan ligand kontrol grubu ligand olarak segilmistir.
3.1.1. GLP-1 Reseptoriiniin Belirlenmesi

Reseptor olarak secilmesi planlanan proteinlerin molekiiler yapisi yukarida agiklanan

RCSB PDB (https://www.rcsb.org/) ve UniProt (https://www.uniprot.org/) kullanilarak

belirlenebilir. RCSB PDB (https://www.rcsb.org/) veritabani kullanilarak belirlenmesinde

aragtirmak istenen proteine yonelik anahtar kelime/kelimeler kullanilarak tarama yapilabilir.
Ornegin; bu veritabaninda anahtar kelime olarak "GLP-1", "GLP-1 RA", GLP-1 receptor
agonist" yazilarak tarama yapilmistir. Tarama sonucunda birden fazla farkli ID’lere sahip
farkli 3B yapilar1 igeren molekiiller gelmistir. PDB sayfasinda arama kismina ilgili anahtar
kelimeler girilerek arama yapildiginda, “Search Summary” kisminda sorgu kelimesi ile

eslesen farkli sayida protein sayis1 gelmektedir. Ornegin;

e "GLP-1" sorgu kelimesi ile tarama yapildiginda toplam 214.458 yapi sorgu
kelimemiz ile eslesmistir (This query matches 214.458 Structures.).

e "GLP-1 RA" sorgu kelimesi ile tarama yapildiginda toplam 474 yapi sorgu
kelimemiz ile eslesmistir (This query matches 474 Structures.).

e "GLP-1 receptor agonist" sorgu kelimesi ile tarama yapildiginda toplam 214.458
yapi sorgu kelimemiz ile eslesmistir (This query matches 214.458 Structures.).

Gelen bu sorgu sonuglari PDB sayfasinin sol tarafinda bulunan “Refinements” kismi1

kullanilarak ~ arama/tarama  Ozellestirilebilinmektedir.  Calismamiz ~ kapsaminda
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“Refinements” kisimda bulunan “Scientific Name of Source Organism (“Homo sapiens™)”,
“Experimental Method (“X-RAY Diffraction -X-ray kirilimi1”)”, “Refinement Resolution -
aritma ¢oziiniirliigii (A) (“1.80 — 3.0” aralig1)” ve “Polymer Entity Type (Protein)” alt
secenekleri kullanilarak gelen sonuglarinin filtrelenmesinde/6zellestirilmesi yapilmistir. Bu
filtrelemelere uygun molekiiller, yapilan bilimsel calismalarda molekiiler kenetlenme
analizinde hedef olarak kullanilmak tizere se¢ilmektedir. Boyle bir filtrelemede ¢ok sayida
protein belirlenebiliyor. Ancak bunlarin belirlenmesi UniProt’a gére daha uzun ve mesegatli
bir siireci olusturdugu diistiniilmektedir. Bunun yanisira daha basit, kolay ve kullanisli olarak
UniProt kullanilarak da arastirilan hedef ile iligkili proteinler belirlenmektedir. Uniprot daha
spesifik olarak istenilen yontem ve yapidaki proteinlerin belirlenmesi saglamaktadir. RCSB
PDB veritabanina benzer anahtar kelime kullarilarak UniProt veritabaninda tarama
yapilmistir. UniProt anasayfasinda bulunan UniProtKB kismina aragtirilmak istenen protein
ismi yazilmistir. Gelen arama sonucunda arastirmaya dahil edilmek istenen organizma
secilerek bu organizmaya ait farkl ¢oziiniirliik degerlerine sahip proteinlerin PDB yapilari
elde edilmistir. UniProt kullanilarak protein PDB yapilarinin belirlenmesi, Oncelikle
“GLP1” sorgu ifadesi ile arama yapilmistir. Arama sonucunda gelen sonuglardan ¢aligma
kapsaminda dahil edilecek Glucagon-like peptide 1 receptor (Homo sapiens (Human))
proteini se¢ildi. Glucagon-like peptide 1 receptor” proteini i¢in kaynak olarak “PDB” ve
yontem olarak “X-Ray” secilerek farkli PDB yapilart belirlenmistir. Bu belirlenen
proteinlerin ¢dziiniirliikleri 1.80 A-3.00 A araliginda degismektedir. Proteinler belirlenirken

diisiik ¢Oztiniirlitkte olmasi istenmektedir.
3.1.2. DPP-4 inhibitérlerinin Reseptériiniin Belirlenmesi

DPP-4 inhibitorii i¢in diyabetik hedef proteinin belirlenmesinde GLP-1 RA igin
hedef proteinlerin belirlenmesinde kullanilan ydnteme benzer adimlar kullanilarak
belirlenmektedir. Daha spesifik proteinlerin belirlenmesinde kolaylik sagladigi i¢in UniProt
kullanilarak proteinler belirlenmistir. UniProt kullanilarak protein PDB yapilarinin
belirlenmesi, 6ncelikle “DPP-4” sorgu ifadesi ile arama yapilmistir. Arama sonucunda gelen
sonuglardan organizmasi “Homo sapiens” olan ve g¢alisma kapsaminda dahil edilecek
“Dipeptidyl Peptidase 4” proteini se¢ilmistir. Bu se¢im sonrasi gelen sonuglardan yapinin
kaynagi olarak “PDB” ve yontem olarak “X-Ray” segilerek PDB yapilar1 belirlenmistir. Bu
proteinlerin aritma ¢dziiniirliigii (Refinement Resolution) (A) ¢oziiniirliigii “1.77 A — 2.60

A” araliginda degismektedir.
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Ayni proteinlerin belirlenmesinde RCSB PDB veritabani da kullanilmistir. RCSB
PDB veritabaninda "DPP-4" reseptorii i¢in tarama yapildiginda birden fazla farkli ID’lere
sahip farkl1 3D yapilara sahip birden fazla protein bulunmaktadir. Bu molekiiller igerisinden
filtreleme islemi yapilarak DPP-4 i¢in proteinler belirlenmistir. Veritabanindan hedef
belirlenirken farkli anahtar kelimeler kullanilabilir. Calismamizda tarama yapilirken RCSB
PDB sayfasinda “DPP4, "DPP-4", “DPP-4 inhibitér” yazilarak tarama yapilmistir.
Filtreleme yapilirken kaynak organizmasinin bilimsel ad1 “Homo sapiens”, deneysel yontem
olarak “X-RAY Diffraction -X-ray kirilimi1”, aritma ¢oziiniirligii (Refinement Resolution)
(A) ¢oziiniirliigii “1.5 A - 3.0 A” araliginda segilmistir. Bu secime uygun DPP-4 molekiilleri

hedef protein olarak belirlenmistir.
3.2. Bitkilerin ve Bitki Bilesiklerinin Belirlenmesi

Calismadaki amacimiz antidiyabetik etkisi oldugu bilenen bitkilerin belirlenmesi ve
bu bitkilere ait bilesiklerin belirlenmesi sonucunda yeni ila¢ adayr bitki
bilesiklerinin/molekiillerin Onerilmesi ve molekiiler mekanizmalarinin incelenmesidir.
Antidiyabetik bitkilerin etki mekanizmasi hakkinda ¢ok az sey bilinmektedir, bu da onlarin
standart diyabet bakiminda kullanilmalarimi1 engellemektedir  (171). Bitkilerin
belirlenmesinden bitkilere ait fitokimyasallarinin belirlenmesine kadar ki siirecte yapilan

islemler asagidaki tabloda (Tablo 12) 6zetlenmistir.

Tablo 12. Bitkiler lizerinde yapilan islemler

1. Bitkilerin belirlenmesi
e Alanyazin taramasi
2. Bitkilerin siniflandirilmas1, Tiirkge Isim Karsihiklarnin Yazilmasi, Bilimsel Isimlerinin
Yazilmasi
e Alanyazin taramasi
¢ Veritabani kullanilarak
3. Hastalik ile iligkili olan bitkilerin belirlenmesi,
e DLAD4U kullanilarak
4. Bilesiklerin belirlenmesi
¢ Alanyazin taramasi
¢ Veritabanlari kullanilarak

5. Fitokimsayal kiitiiphanesinin olusturulmasi
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3.2.1. Bitkilerin Belirlenmesi ve Bitkilerin Siniflandirilmasi

Aragtirma kapsamina uygun bitkilerin belirlenmesinde alanyazin taramasi
kullanilmistir. Belirlenen bitkilerin bilimsel tiir isimleri The PLANT List veritabani

(http://www.theplantlist.org/), WFO Plant List (https://wfoplantlist.org/) ve Bizim Bitkiler

(https://bizimbitkiler.org.tr/list.html) web sayfalar1 kullanilarak belirlenmistir. Giiniimiizde

The PLANT List veritabani erisimi kapatilmistir. Ancak bu ¢alisma kapsaminda bilimsel tiir
isimlerinin belirlenmesi asamasinda aktif olarak kullanilmaktaydi. The Plant List veri

tabanina “http://www.theplantlist.org/” adresi kullanilarak erisim saglanmaktadir. 2002-

2010 Kiiresel Bitki Koruma Stratejisinin (GSPC) Hedef 1'ine yanit olarak botanik toplulugu
tarafindan {iretilen bilinen tiim bitki tiirlerinin bir ¢alisma listesini sunmaktadir. The Plant

List, 1.64.035 tiirlerin bilimsel bitki isimleri siralamasini igermektedir. Bunlarin 350.699'u

kabul edilen tiir isimleridir (Sekil 15).

Status Total
@ Accepted 350,699 33.0%
Synonym 470,624 44.2%
Unresolved 242,712 22.8%

Sekil 15. The PLANT List veritabaninda bulunan bitki sayis1 (http://www.theplantlist.org/)

Glnimiizde Ekim 2023 yilinda bu veritaban1 yerine WFO Plant List
(https://wfoplantlist.org/plant-list/) kullanilmaktadir (Sekil 16). Bu veritabani The Plant List

yerine gelistirilmistir. The Plant List veritabanina Ocak 2024 yilinda erisim
saglanamamaktadir. World Flora Online ( WFO), Bitki Listesi, damarl bitkiler (¢igekli
bitkiler, kozalakli agaglar, egrelti otlar1 ve bunlarin miittefikleri) ve briyofitlerin (yosunlar,
boynuzotlar1 ve karacigerotlar1) en kapsamli ve yetkili listesini arastirmaciya sunmaktadir

(https://wfoplantlist.org/). WFO Bitki Listesi, tiim taksonlar i¢in (aileler, cinsler, tiirler vb.)

kabul edilen bilimsel adi, taksonun bilindigi tiim esanlamlilara baglantilar ve her birinin

siiflandirmadaki konumunu saglamaktadir (https://wfoplantlist.org/). Kiiresel Bitki

Koruma Stratejisinin Birinci Hedefi, 2020 yilina kadar bilinen tiim bitkilerin ¢evrimigi
florasin1 tamamlamakti, bu hedefe ulagsmak icin, 36 katilimci1 kurumun dahil oldugu Diinya
Flora Konseyi olusturulmustur (172). WFO Plant List (World Flora Online Plant List),
diinya genelindeki bitki tiirlerini sistematik ve taksonomik bir sekilde listelemek amaciyla

olusturulmus bir veritabanidir (ChatGPT). WFO, briyofitler, pteridofitler, acik tohumlular
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ve kapali tohumlular hakkinda titizlikle bir araya getirilmis, bilimsel olarak dogrulanmis
biyolojik ¢esitlilik verilerinin {icretsiz olarak erisilebilen ¢evrimi¢i bir kaynagidir (173). Bu
veritabani tiim bitki tlirlerinin yani sira diger takson kategorilerinin (aileler, cinsler, alt tiirler
vb.) derlenmis ve giincellenebilir esanlamli bir kontrol listesini arastirmaciya sunmaktadir.
WFO c¢evrimigi portali, bitki tiirleri, adlari, tanimlari, dagilimlar1 ve koruma durumlari
hakkinda bilgilerin kesfedilmesine yonelik ilk kapsamli kiiresel kaynak olmasi igin
olusturulmustur (173). Bu calisma kapsaminda belirlenen bitkilerin ailelerinin teyit

edilmesinde kullanilmistir.

Explore the data

WFO Plant List

Snapshots of the taxonomy

Find out about
Check 3 plant name:

Sekil 16. WFO Plant List web sitesinin anasayfa goriinimii (https://wfoplantlist.org/)

Bitkiler tilkelere, iilkelerde bulunan bolge/ydrelere gore farkli isimler kullanilarak
adlandirilmaktadir. Ancak bilimsel olarak bitkinin tanilirligini ifade etmek ve diinyanin tiim
iilkelerinde ayni kabul edilmis olan bilimsel tiir adlari/isimleri ile anilmaktadirlar. Bu
kapsamda bitkiler botanik¢iler tarafindan isimlendirilmektedir. Calismamiz kapsaminda
belirlenen bitkilerin Tiirkce 1sim karsilig Bizim Bitkiler

(https://www.bizimbitkiler.org.tr/list.html) veritabanmi  kullanilarak belirlenmistir. Bu

veritabaninda Tiirkiye’de yetisen bitkilerin isim karsiliklar1 yer almaktadir. Listede arama
yapilirken “Damarli Bitkiler” meniisii secilerek Tiirkge isim karsiliklarinin belirlenmesine
imkan saglamaktadir. Bitkiler farkli taksonomik siralamada ve siiflarda yer almaktadir.
Bitkiler gosterdikleri 6zelliklere gore farkli familya icerisinde yer almaktadir. Bitkilerin daha
ayrintili anlasilir incelenebilir ve yorumlanabilir olmasi adina belirlenen bitkiler ailelerine
gore siniflandirilmistir. Bitkilerin ailelerine gore siniflandirilmasinda The PLANT List

veritabani ve Bizim Bitkiler veritabani kullanilmistir. Bu siiflandirilmanin yapilmasinin
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nedeni hem benzer ailede bulunan bitkilerin benzer 6zelligi gostermesi hem de biyoaktif
bilesigine ulasilamayan bitkiler i¢in ayni ailede (family) bulunan ve biyoaktif bilesigi
belirlenmis bitki biyoaktif bilesiklerine benzer bilesik tasarlanabilir amaciyla yapilmistir.
Ayni ailede bulunan bitkiler benzer 06zellik iceren biyoaktif bilesikler igerdigi
diistiniilmektedir. Ayni ailede benzer bilesiklerin ve ayni bitkinin farkli kisimlarinda benzer

bilesenlerin varligini desteklemektedir (118).
3.2.2. Hastalk ile iliskili olan Bitkilerin Belirlenmesi

Belirlenen bitkilerin hastalik ile iliskili olup olmadigi DLAD4U - Disease List
Automatically Derived For You (http://dlad4u.zhang-lab.org/index.php) yardimiyla

belirlenmektedir. DLAD4U veri tabanina ‘“http://dlad4u.zhang-lab.org/index.php” adresi

kullanilarak erigim saglanmaktadir (Sekil 17). Secilen bitkilerin metin madenciligi analizi
ve hastalik iligkilendirmesi bu veritaban1 kullanilarak yapilmaktadir. Bitkilerin hastalik ile
iliskisinin belirlenmesinde bitki isimleri DLAD4U sayfasinda “guery” kismina yazilarak
“search” edilmektedir. (Sekil 17). Calisma kapsamina dahil edilen bitkilerin her biri teker
teker DLADA4U sayfasinda “guery” kismina yazilarak “search” edilmistir. Analiz sonucunda
analiz edilen bitkilerin birden fazla farkli hastalik ile iliskili oldugu gozlenmektedir. Bu
hastaliklar ile iliskisinin derecesi bir skor ile ifade edilmektedir. Bu ¢alismanin amacina
uygun olarak T2DM ile iliskili olan bitkiler segilmistir. Bitkilerin filtrelenmesinde T2DM ile

iliskinin olup olmadig1 bu veritaban1 yardimu ile desteklenmistir.

DLAD4Y - Disease List Automatically Derived For You

Search| [ Ciea

Ratrieve | [ Clear

Sekil 17. DLAD4U ana giris paneli (http://dlad4u.zhang-lab.org/index.php)

DLAD4U'yu (Disease List Automatically Derived For You - Sizin I¢in Otomatik
Olarak Olusturulan Hastalik Listesi), PubMed alanyazini temel alan hastalik arama

motorudur (174). Disease List Automatically Derived For You (DLADA4U)
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(http://dlad4u.zhang-lab.org/index.php) PubMed alanyazinina dayali hastalik bulma ve

onceliklendirme icin gelistirilmis ¢evrimici bir aractir. Gegmisten giiniimiize kadar farkli
hastaliklarin tedavisinde bitkilerin kullanildigi bilinmektedir. Bu ara¢ bitkilerin PubMed
alanyazin1 ile ilislendirdigi hastalik iligkilerini arastirmacilara sunmaktadir. Ancak
arastirmacilara hastalik iligkisi sunmanin yaninda farkl: bilgilerde sunmaktadir. Tiim gegerli
sorgular1 kabul eden DLAD4U, hesaplama verimliligi saglamak icin NCBI'deki mevcut
kaynaklardan yararlanan ve dogrulugu saglamak i¢in istatistiksel analizleri kullanan yeni,
sezgisel bir hastalik arama motorudur (174). Burada 6nemli olan arama yapilirken kullanilan
sorgu ifadesinin ne oldugudur. DLAD4U, PubMed i¢in tiim gegerli sorgular1 kabul
etmektedir ve ¢ikt1 sonuglari, siralanmig bir hastalik listesini (Sekil 18), her hastalikla iliskili
bilgileri, kronolojik olarak siralanmis destekleyici yayinlari, ¢alismanin bir 6zetini ve dosya

aktarimina yonelik baglantilari igermektedir (174).

— Your DLAD4U search took 45.29s. [close]
DLAD4U - Disease List Automatically Derived For You

Home | News/Updates | Documentation | Contact Us = Ticket number: 1jh3528en805edn0dtvkrridsT

m (Parameters used: 100 diseases per page, 10 publications per disease, 5 page links per pags )
ns retrieved: 8,519

ns containing disease MeSH (among the 8,519) : 2,250

mber of diseases in these 2,250 publications: 735

Page 1-Page 2 - Page 3- Page 4-Page 5 »> Next

1. Neoplasms
score: 1148, show the first 10 out of the 148 supporting publications =4

2. Cardiovascular Diseases
sssss 1103, show the first 10 out of the 103 supperting publications I

3. Hypertension
sssss 1084, show the first 10 out of the 84 supporting puslications &

Sekil 18. DLADA4U analiz ¢ikti sonuglart goriinim sayfasi (http://dlad4u.zhang-
lab.org/index.php)

3.2.3. Biyoaktiflerinin Belirlenmesi

Fitokimyasallar olarak bilinen bitkilerden elde edilen bilesikler, c¢esitli tibbi
Ozelliklere sahip olduklar1 ig¢in degerli olarak goriilmektedir (175). Hastalik ve
bozukluklarin/rahatsizliklarin iyilestirilmesinde kullanilan, yan etkisi daha az, kolay
ulasilabilir ve ekonomik agidan ucuz olan, sifali bitkilerden elde edilen dogal kimyasal
bilesiklerin 6nemli oldugu diistiniilmektedir (176). Bitkilere ait biyoaktif bilesikler farkli

yontemleri kullamlarak belirlenmektedir. Ornegin; Bitki bilesikleri/fitokimyasallari
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Kromatografi Teknikleri (Yiksek Performansli Sivi Kromatografisi (HPLC), Gaz
Kromatografisi (GC) Kiitle Spektrometrisi Baglantili Kromatografi (LC-MS ve GC-MS))
yontemler kullanilarak belirlenebilir. Fakat bu sekilde bitkilere ait bilesiklerin belirlenmesi
maliyetli ve zaman alicidir. Bu yontemler ile bitki biyoaktiflerinin veya fitokimyasallarinin
belirlenmesi olduk¢a uzun zaman almakta ve maliyetli bir siireci icermektedir. Bir bagka
ifade ile bitki bilesiklerin belirlenmesi mesekatli ve uzun bir siireci kapsamaktadir. Ancak
bitkilere ait belirlenen bilesikler bitki veritabanlarinda veya alanyazinda yer alan bilimsel
calismalarda yer almaktadir. Bu ¢alisma kapsaminda bitki bilesiklerinin belirlenmesinde
alanyazin taramasi ve veritabanlar1 taramasi yapilarak belirlenmistir. Bitki bilesiklerinin

belirlenmesinde yardimci olarak IMPPAT: Indian Medicinal Plants, Phytochemistry And

Therapeutics (https://cb.imsc.res.in/imppat/help), North East India Medical Plants Database

(NEI-MPDB) (https://neist.res.in/neimpdb/), ChemFaces (https://www.chemfaces.com/) ve

Dr. Duke's Phytochemical and Ethnobotanical Databases (https://phytochem.nal.usda.gov/),
http://www.knapsackfamily.com/KNApSAcK_Family/ vb. veritabanlari kullanilmaktadir.

Bu ¢aligma kapsamindan bitki biyoaktif bilesiklerinin belirlenmesinde alanyazin taramasi ve

bu veritabanlari kullanilmstir.
3.2.4. Bilesiklerin PubChem CID, SMILES Ozelliklerinin Belirlenmesi

Belirlenen biyoaktif bilesiklerin sonraki analizlerde kullanilmak {izere PubChem
CID, Canonical SMILES 6zellikleri bilgisine ihtiya¢ duyulmaktadir. Bu 6zellikler PubChem
(https://pubchem.ncbi.nim.nih.gov/), DrugBank (https://go.drugbank.com/) vb. veritabani

yardimiyla belirlenmektedir. Kii¢clik molekiil olan ligandlarin 2 boyutlu yapis1 (2B), 3
boyutlu yapisi1 (3B), PubChem CID, Canonical (Kanonik) SMILES vb.baz1 6zellikleri
PubChem (https://pubchem.ncbi.nlm.nih.gov/) yardimiyla belirlenmistir. PubChem,

kimyasal maddeler ve kimyasal maddelerin biyolojik aktiviteleri hakkinda bilgi sunan

kimyasal bilgi kaynagidir (176, 177).

Calismamizda 6ncelikle molekiiler kenetlenme analizinde dahil edilecek bitkilerin
PubChem CID’leri belirlenmistir. Sonrasinda molekiiler kenetlenme analizi sonucuna gore
uygun gelen molekiillerin kanonik SMILES bilgisi belirlenmistir. Kanonik SMILES
bilgisine, ila¢ benzerligi 6zeliklerinin belirlenmesinde ve ADME 6zelliklerinin
belirlenmesinde ihtiya¢ duyulmaktadir. Ayrica PubChem CID’ler ise molekiiler kenetlenme
analizinde kullanilacak molekiillerin tanimlayic1 isimleri olarak kullanilmak iizere

belirlenmistir. Molekiillerin birden fazla ismi olabilir 6rnegin tymol molekiiliiniin sinonim
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isimleri arasinda ‘“‘acetaminophen”, “paracetamol”, “4-acetamidophenol”, “tylenol” yer
almaktadir ancak hepsine ait tanimlanmis tek bir PubChem CID’si vardir. Calismamizda

PubChem CID’leri kullanilarak bilesikler filtrelenmistir.
3.3. Ligandlarin Belirlenmesi
3.3.1. Kontrol Grubu Ligandlarin Belirlenmesi

Belirlenen proteinler ile kompleks halinde bulunan ligand molekiilleri kontrol grubu
ligandlar olarak belirlenmistir. Bu ligandlar, bitki bilesiklerinin baglanma etkilesiminin veya
yeteneginin karsilastirilmasinda kullanilmak iizere belirlenmistir. Inkretin bazli tedavi
secenegi igerisinde yer alan GLP-1 reseptor agonistleri ve DPP-4 inhibitorlerine yonelik
proteinler icerisinde yer alan ligandlar kontrol ligandlar olarak segilmistir. Kontrol
ligandlarin belirlenmesinde RCSB PDB veritabani, PubChem ve Discovery Studio
kullanilmigtir. GLP-1 reseptor agonistleri i¢in kontrol gruplari; Eksenatid (Exenatide)
(2005), Liraglutid (Liraglutide) (2010), Dulaglutid (Dulaglutide) (2014), Liksisenatid
(Lixisenatide) (2015), Semaglutid (Semaglutide) (2017-2019) olusturmaktadir. DPP-
4inhibitorleri i¢in kontrol gruplari; Sitagliptin (2006), Vildagliptin (2008), Saksagliptin
(Saxagliptin) (2009), Alogliptin (2010), Linagliptin (2011) olusturmaktadir.

3.3.2. Test Grubu Ligandlarin Belirlenmesi

Calismamizda bitkilerden elde edilen fitokimyasallar molekiiler kenetlenme
analizinde kullanilmak iizere alanyazin taramasindan ve bitki veritabanlarindan
yararlanilarak belirlenmistir. Biyoaktiflerin belirlenmesi baslig1 altinda belirlenme agamalari

aciklanmustir.
3.4. Molekiiler Kenetlenme Analizine Hazirhk
3.4.1. Proteinlerin Kenetlenme Analizine Hazirlanmasi

Proteinlerin molekiiler kenetlenme analizine dahil edilebilmesi i¢in dncelikle hazirlik
asamalarinin tamamlanmasi gerekmektedir. Bu kapsamda molekiiler kenetlenme analizi igin
protein hedeflerinin 3 boyutlu yapilari, Yapisal Biyoinformatik Arastirma isbirligi (RCSB)
protein veri bankasindan (PDB) (www.pdb.org) indirilmistir. RCSB PBD veritaban1 hedef
proteinlerin molekiiler yapilarimin farkli formatlarda (pdb, sdf, mol2 vb.) indirilmesine
imkan saglamaktadir. RCSB Protein Veri Bankasi evrensel olarak yasam bilimleri, temel

biyoloji, biyotip, biyoteknoloji, biyomiihendislik gibi temel ve uygulamali arastirmalar i¢in
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gerekli olan temel bir veri kaynagi olarak kabul edilmektedir (179). PDB, 3 boyutlu
biyomolekiiller ~ yapt  verilerinin  kiiresel  arsivini  olusturmaktadir  (180).
Reseptorlerin/Hedeflerin, {i¢ boyutlu kristal yapilar1 RCSB PDB (Research Collaboratory
for Structural Bioinformatics Protein Databank) (www.rcsb.org) veritabani kullanilarak
indirilmektedir. Bir molekiilin 3B yapisim1 elde etmek i¢in X-151n1, Niikleer Manyetik
Rezonans (NMR) ve Elektron Mikroskobu (EM) temelli vb. yontemler kullanilmaktadir
(181). Calismada X-1s1n1 kristalografisi ile elde edilen ii¢ boyutlu yapilar tercih edilmistir.
Yapisi bilinmeyen makromolekiiller homoloji modeli gibi farkli yontemler kullanilarak
belirlenmektedir. Homoloji modeli yapis1 bilinen bir protein tizerinden yapis1 bilinmeyen bir
proteinin ii¢ boyutlu yapisinin tahmin edilmesidir. Calismamizda secilen proteinlerin 3B
yap1 bilgisi mevcuttur. Belirlenen proteinlerin pdb yapilart bu veritaban1 kullanilarak
indirilmistir. Bu yapida olan protein/ler kullanilacak olan kenetlenme analiz yazilimina
uygun formatta, farkli programlar, yazilimlar ve ¢evrimigi araglar kullanilarak kenetlenme
analizine hazirlanmaktadir. Ornegin; proteinlerin hazirlanmasinda Discovery Studio,

Autodock Tools, Pymol, UCSF Chimera vb. programlar kullanilmaktadir.

Molekiiler kenetlenme analizi i¢in genel olarak proteinin hazirlama adimlar1 asagida

tabloda (Tablo 13) verilen adimlar1 igermektedir.

Tablo 13. Proteinlerin kenetlenme analizine hazirlik adimlari

Proteinlerin Kenetlenme Analizine Hazirhk Adimlar:

Adim 1. Protein/lerin X-1gin1 kristal yapisinin PDB (https://www.rcsb.org/) veri bankasindan elde
edilmesi

. “protein.pdb”

Adim 2. Proteinin kenetlenme analizine hazirlanmasi,

. Basglangi¢ durumunda mevcut ise su molekiillerinin temizlenmesi,
. Bagli tiim ligandlarin silinmesi,

. Iyonlarin silinmesi,

. Eksik (missing) atomlarin tamamlanmasi,

. Hidrojen atomlarinin eklenmesi,

. Uygun yiiklerin eklenmesi,

vb. hazirliklarin tamamlanmasi,

Adim 3. Hazirlanan proteinin “protein.pdbqt” olarak kayit edilmesi.
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Reseptorlerin  molekiiler kenetlenme analizine dahil edilebilmeleri igin yap1
icerisinde bulunan protein dist1 molekiillerin (su ligand, aktif olmayan zincirler)
temizlenmesi ve kenetlenme analizinde ihtiya¢ duyulan baglarin ve yiiklerin eklenmesi
gerekmektedir. Devaminda kenetlenme analizi i¢in hazirlanan proteinin protein.pdbqt olarak
kayit edilmesi gerekmektedir. “protein.pdbqt” olarak kayit edilen protein artik kenetlenme
analizinde kullanilmak {iizere hazirlanmis oldugu anlamina gelmektedir. Bu hazirlik
asamalarinda Discovery Studio, Autodock Tools, Pymol, UCSF Chimera, vb.

programlar/yazilimlar kullanilmaktadir.
3.4.2. Ligandlarin Molekiillerin Kenetlenme Analizine Hazirlanmasi

Kiigtik molekiil olan ligandlarin, kenetlenme analizine hazirlanabilmesi i¢in 2B veya

3B yapilarina ihtiyag duyulmaktadir. Ligand molekiillerinin 3B yapilart PubChem

(https://pubchem.ncbi.nim.nih.gov/), DrugBank (https://go.drugbank.com/) ve farkh
veritabanlar1 kullanilarak indirilmektedir. PubChem, kimyasal maddeler ve kimyasal
maddelerin biyolojik aktiviteleri hakkinda bilgi sunan kimyasal bilgi kaynagidir (176, 177).
PubChemde 2B yapist olmayan ligand molekiilleri 3B yapiya donistiiriilerek molekiiler
kenetlenme analizinde kullanilmaktadir. Ligand molekiillerinin 2B yapidan 3B yapiya
dontistiiriilmesinde ChemDraw, Avogadro, Open Babel, RDKit, Schrodinger, ve AutoDock

Tools, MolView ve LigandScout gibi araclar/yazilimlar kullanilmaktadir.

Ligand molekiillerinin, molekiiler kenetlenme analizine hazirlanmasi asamasinda
PubChem, DrugBank, ChemDraw, Open Babel, UCSF Chimera, Autodock Tools,
Discovery Studio, Online SMILES Translator vb. araclar kullanilmaktadir. Molekiiler
kenetlenme analizi igin genel olarak ligandlarin hazirlanma protokolii asagida tabloda (Tablo

14) verilen adimlar1 igermektedir (Tablo 14).

Tablo 14. Ligandlarin kenetlenme analizine hazirlik protokolii

Ligandlarin Kenetlenme Analizine Hazirhik Protokolii

Adim 1. Belirlenen ligandlarin 2B veya 3B yapisinin elde edilmesi,

. PubChem, Drugbank vb. veritabanlar1 yardimiyla,

. sdf, mol2, pdb olarak ligand molekiilleri indirilebilir,
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Tablo 14. (Devam)

Ligandlarin Kenetlenme Analizine Hazirhk Protokolii

Adim 2. Indirilen ligand molekiilin  kullanilacak molekiiler kenetlenme analiz
yazilimina/programina uygun formata doniistliriilmesi,
. Ornegin; sdf, mol2, pdb
Adim 3. Enerji minimizasyonunun yapilmasi,
Adim 4. Ligandlarin molekiiler kenetlenme analizine hazirlanmasi
. Ligand molekiiliine kok belirlenmesi, Donebilen baglarin eklenmesi vb.
Adim 4. Hazirlanan ligand molekiillerinin ligand.pdbqt olarak kayit edilmesi

. ligand.pdbqt olarak kayit edilmesi

Calismamizda ligand molekiilllerini proteinler igerisinde yer alan ligand molekiilleri

ve bitkilerden elde edilen fitokimyasallar olusturmaktadir.

Ligand molekiillerinin, molekiiler kenetlenme analizine hazirlanmasi asamasinda
PubChem, DrugBank, ChemDraw, Open Babel, UCSF Chimera, Autodock Tools,
Discovery Studio, Online SMILES Translator vb. araglar kullanilmaktadir. Bu araglarin
kullanimlarinda farkli hazirlik asamalar1 mevcuttur. Ornegin Discovery Studio kullanilarak
protein igerisinde yer alan ligand molekiilii yalniz birakilarak sdf olarak kayit edilmektedir.
Sonrasinda Open Babel, AutoDockTools, UCSF Chimera vb. yazilimlar kullanilarak
hazirlanmaktadir. Veya protein icerisinde yer alan ligand PubChem veritabanindan sdf
olarak indirilmektedir ve hazirlanmaktadir. AutoDockTools kullanilarak kontrol grubu
ligandin hazirlanmasinda hidrojen grubu eklenir, polar olmayan grup birlestirilir ve
Gasteiger yiikii artirilir, koki tespit edilir ve segilir, burulma segilir ve burulma sayisini
ayarlanir adimlar kullanilarak hazirlanmaktadir. Ligandlarin hazirlanmasinda komut satiri
da kullanilmaktadir. Open Babel kullanilarak komut sistemi tizerinde de ligand molekiilleri

hazirlanabilmektedir.
3.4.2.1. Kontrol Ligandlarin Hazirlanmasi

Kontrol grubu olarak belirlenen ligandlar, protein yapisi igerisinden ayristirilabilir
veya PubChem sayfasindan indirilerek kullanilabilir. Caligma kapsaminda her ikisini de

yapilmistir. Ve sonrasinda protein hedefi ile molekiiller kenetlenme analizi
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gerceklestirilmistir.  Ligand molekiillerinin  hazirhlk asamast kullanilan molekiiler
kenetlenme analiz programina gore bazi degisiklikler gostermektedir. Genel olarak Tablo
14’te verilen adimlar uygulanarak ligand molekiilleri hazirlanmaktadir (Tablo 14). Ligand
molekiillerinin hazirlanmasinda Open Babel, AutoDockTools, UCSF Chimera vb.
yazilimlar kullanilmaktadir. Ligand ve protein verilerinin hazirliginin ardindan baglanma
yerlerinin belirlenmesi ve sinirlandirilmasi gerekmektedir. Ligandlarin hazirlanmasinda
enerji minimizasyonunun yapilmasi onemlidir. Ciinkii en optimal konformasyonuna

molekiiler kenetlenme analizinin yapilmasi daha tutarli sonuglar1 vermektedir.
3.4.2.2. Bitki Fitokimyasallarinin Hazirlanmasi

Kenetlenme analizinde kullanilacak bitki bilesiklerinin/fitokimyasallarinin analiz
Oncesinde analize uygun sekilde hazirlanmasi gerekmektedir. Caligmada bitki bilesikleri
ligand olarak segilmistir ve bu ligandlarin kenetlenme analizi dncesinde reseptorlerde oldugu
gibi hazirlik asamasindan ge¢cmesi gerekmektedir. Bu asamalarda ilk olarak yapilmasi
gereken, kullanilacak bitkilerin bilesiklerinin 3 boyutlu yapisinin sdf yapi formatinda veya
farkli formatta elde edilmesidir. Bu ¢alisma kapsaminda bitki bilesiklerinin 3 boyutlu

yapilart PubChem (https://pubchem.ncbi.nlm.nih.gov/)'den sdf formatinda indirilmistir.

Sonra gerekli optimizasyon islemleri yapilarak ligandlar molekiiler kenetlenme analizine
hazirlanmistir. Ligandlarin kenetlenme analizine hazirlanmasinda enerji minimizasyonu,
donebilen bag sayisinin ayarlanmasi, burkulma noktasinin belirlenmesi vb. ayarlamalar

yapilarak hazirlanmaktadir.

UCSF Chimera programi, ligand molekiillerine enerji minimizasyonu yapilmasina
imkan saglamaktadir. AutoDock Tools’da ligand molekiillerinin hazirlanmasinda
kullanilmaktadir. Bu programda hazirlanan bitki bilesikleri/ligandlar pdb formatinda
kaydedilmesi gerekmektedir. Ardindan ligand yapisi AutoDockTools yazilimi araciligiyla
bazi ayarlamalar (aromatik karbonlari ile donebilen baglari tanimlanarak) yapilarak pdbqt
formatinda kaydedilmektedir. Boylece ligand molekiiler kenetlenme analizi igin
hazirlanmistir. AutoDock Tools kullanilarak aromatik karbonlari ile donebilen baglar
tanimlanabilir. Ligand molekiillerin kenetlenme analizine dahil olabilmesi i¢in hazirlik

asamasindan sonra “ligand.pdbqgt” formatinda kaydedilmis olmas1 gerekmektedir.
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3.5. Proteinlerin Aktif Baglanma Bolgesinin Belirlenmesi

Ligand ve protein molekiillerinin hazirliginin ardindan proteinlerin aktif baglanma
yerlerinin/bolgelerinin  belirlenmesi ve smnirlandirilmas1  gerekmektedir. Molekiiler
kenetlenme analizinde kenetlenme bolgesi, x, y ve z koordinatlarinda ortalanmig bir 1zgara
alan1 (grid box) olusturularak se¢ilmektedir (182). Proteinlerin olasi aktif baglanma
bolgelerinin belirlenmesinde Autodock Tools, Discovery Studio, CDD BLAST Metapocket
(http://projects.biotec.tudresden.de/metapocket/), CAVER programi, UCSF Chimera,

PocketQuery, (https://metapocket.eml.org/), CASTp sunucusu

(http://sts.bioe.uic.edu/castp/index.html?3igg), MOE (Molecular Operating Environment)

yazilimini (https://www.computabio.com/applications-of-molecular-operating-

environment-moe-software.html) vb. araglar kullanilmaktadir.

Protein hedefleri olarak GLP-1 ve DPP-4 se¢ilmistir. Proteinlerin aktif baglanma
bolgeleri yapi igerisinde yer alan liganda gore belirlenmektedir. Yapi igerisinde ligand yok
ise biitlin ligand1 kapsayan molekiiler kenetlenme uygulanarak “blind docking” yani kor
kenetlenme yapilarak ligandin en ¢ok konformasyon yaptigi bolge aktif bolge olarak
belirlenmektedir. Aktif baglanma bélgesinin belirlenmesinde UCSF Chimera, Discovery
Studio, Autodock Tools vb. yazilimlar kullanilmaktadir. Bu g¢alisma kapsaminda aktif
baglanma bolgesinin belirlenmesinde Discovery Studio ve Autodock Tools kullanilmistir
(Sekil 19).

74 Grid Options. ®

File Canter View Help
Current Total Grid Pts permap: 9315
number of points in x-dimension:

[

number of points in y-dimension:

221

number of points in z-dimension:

Cunttn

@ (ang T 7000 [ITH |
Center Grid Box: <offset>
x center: | -8.171 m
z center: |0.335 M

Sekil 19. AutoDockTools-1.5.7 kullanilarak 6rnek aktif bolge alani
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3.6. Molekiiler Kenetlenme Analizi

Molekiiler kenetlenme hesaplamali yapiya dayali ilag tasarim yontemidir ve
1980'lerin bagindan beri yaygin olarak kullanilmaktadir (183). Molekiiler kenetlenme analizi
farkli programlar kullanilarak gerceklestirilmektedir. Bu programlara/yazilimlara Autodock
Vina, Ledock, PLANTS, GOLD, GLIDE, CDocker, SwissDock, FRED, FlexX, Discovery
Studio, AutoDock4, AutoDock4 Zn, Quick Vina 2, ve UCSF DOCKG6 vb. ornek verilebilir.
Bu yazilimlarin bir kismu ticretsiz bir kismu iicretli olarak kullanilmaktadir. Molekiiler
kenetlenme analizinde 6nemli olan analiz Oncesinde protein ve ligand molekiillerinin
kullanilacak yazilima goére uygun formatta hazirlanmis olmasidir. Molekiiler kenetlenme
analizinde genel olarak takip edilmesi gereken adimlar asagida tabloda (Tablo 15)

listelenmistir.

Tablo 15. Molekiler kenetlenme analiz adimlari

Adim1. Protein/lerin Belirlenmesi Adim6. Molekiiler Kenetlenme Analizinin

Gergeklestirilmesi
Adim?2. Ligand/larin Belirlenmesi A g

4 . r .. . . | Adim7. Analiz Sonuglarinin
Adim3. Aktif Baglanma Bolgesinin Belirlenmesi

Degerlendirilmesi

Adimd4. Proteinin Hazirlanmasi
Adim8. Protein-Ligand Kompleks

e protein.pdb - protein.pdbqt Yapilarinin Etkilesimlerinin Incelenmesi
AdimS5. Ligandlarin Hazirlanmasi Adim9. ADMET ve Hag Benzerligi Tahmini
¢ ligand.sdf - ligand.pdbqt Adim10. Bilesiklerin 6nerilmesi

Calismamizda secilmis protein yapilar1 ile aday ligand molekiilleri arasinda
molekiiler kenetlenme analizi Autodock Vina kullanarak gergeklestirilmistir. Molekiiler
kenetlenme analizi 6ncesinde yukarida verilen ilk bes adimin tamamlanmasi gerekmektedir.
Sonrasinda ise diger verilen adimlar tamamlanmaktadir. Molekiiler kenetlenme analizinin

temel ¢alisma prensibi asagidaki gorselde 6zetlenmistir (Sekil 20).
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" | W=
+ Molekiiler Kenetlenme ~ 61- . ® "
R [ c -
e C'E;(br
’\‘1_ ~
Ligand

Protein-Ligand Kompleks
A Etkilesim tirlerinin belirlenmesi

Sekil 20. Molekiiler kenetlenme ¢alismalarinin temel prensibi (Sekil hazirlanirken (125)
kaynaktan yararlanilmistir)

3.6.1. AutoDock Vina ile Kenetlenme Analizi

AutoDock Vina (139) ile molekiiler kenetlenme analizinde Tablo 19°da verilen
molekiiler kenetlenme analiz adimlar1 kullanilarak gergeklestirilmistir (Tablo 19). Burada
onemli olan Autodock Vina ile molekiiler kenetlenme analizinde aktif bolge belirlenirken

bosluk (spacing) (Angstom)’un 1 olarak ayarlamamiz gerektigidir.
3.7. Molekiiler Kenetlenme Analiz Sonu¢larinin Degerlendirilmesi

Molekiiler kenetlenme sonuglarinin degerlendirilmesi baglanma enerjisi kullanilarak
yapilmistir, En diisiik baglanma enerji degere sahip ligandlar en iyi olarak kabul edilmistir.
Analiz sonuglarinin degerlendirmesinde referans ligandlarin ait oldugu protein ile gostermis
oldugu baglanma enerji bilgisi kullanilmistir. Referans ligandlardan daha diisiik baglanma
enerjisine sahip molekiiller secilerek sonraki asamalara aktarilmistir. Bu calisma
kapsaminda fazlaca molekiil oldugundan ve sonrasinda ilag benzerliginin arastirilacak
olmasindan dolay1 referans ligandlarin baglanma enerjisinden daha kiigiik baglanma
enerjisine sahip molekiillerin nce ilag benzerligi 6zellikleri arastirildi, sonrasinda etkilesim
alanlar1 incelenmistir. Ayrica etkilesim alanlarinin incelenmesinde proteine 6zgii birden
fazla ligandin etkilesimlerinin incelenmesine yonelik bir yazilima ihtiya¢ oldugu
diistiniilmektedir. Gelisen YZ uygulamalar1 bu ihtiyaca yonelik program veya yazilim

gelistirilebilir oldugu diisiiniilmektedir.
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3.8. Ila¢ Benzerligi ve ADME Tahmini

Ila¢ basarisizligi zayif ADME (Absorbsiyon, Dagilim, Metabolizma ve Atilim)
ozellikleriyle iliskilendirilmektedir. ADME/T o6zelliklerinin belirlenmesinde admetSAR,
PreADMET, SwissADME (http://www.swissadme.ch/), pkCSM, Molinspiration araglari

kullanilmaktadir. Bu ¢alisma kapsaminda uygun adaylarin secgilmesinde, ADMET
Ozelliklerinin belirlenmesinde birden fazla molekiiliin ayni anda analiz edilmesini imkan
saglayan, “boiled-egg grafigi” ve “biyoyayarlanim radar1” bilgisini de arastirmaciya sunmast
nedeniyle SwissADME araci tercih edilmistir. Analiz ¢iktisinda yer alan “BOILED-Egg”
grafigine bakarak tiim molekiillerin uygunlugu hakkinda 6n bir fikir olusturmaktadir.
Devaminda “Structure and bioavailability radar”/yap1 ve biyoyararlanim radarina ve diger
Ozelliklere bakilarak molekiillerin uygun ila¢ adayr olup olmadigi hakkinda 6ngdriide
bulunmay1 saglamaktadir. SwisSADME analizi (basitlestirilmis molekiiler giris hatti)
kanonik SMILES formatlari veya sdf dosyasi veya 2 boyutlu yapisinin ¢izdirilmesi ile analiz
baslatiimaktadir. Ilgili molekiillerin kanonik kanonik SMILES formatlar1 ve sdf yapisi
PubChem (https://PubChem.ncbi.nlm.nih.gov/) yardimiyla belirlenmektedir. Marvin JS

¢izim programi yardimiyla 2 boyutlu yapisinin ¢izdirilmesi imkan saglanmaktadir. Bu
calisma  kapsaminda  molekiillerin  sdf yapilart  kullanilmigtir.  SwisSADME

(http://www.swissadme.ch/index.php) anasayfasinda yer alan “Enter a list of SMILES here”

kismina molekiillerin SMILES formatlar girilmektedir ve “Run” butonuna tiklanarak analiz
baglatilmaktadir (Sekil 21).

D
d SwissADME

Swas instate ot
ot

Sekil 21. SwissSADME analiz araci (http://www.swissadme.ch/index.php)
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SwisSADME analiz sonuglarmin  degerlendirilmesinde uygun molekiiliin
secilmesinde farkli ila¢ firmalarinin sundugu bazi kurallar kriterler kullanilmaktadir (158,
183). ik olarak 1997 yilinda onerilen Lipinski'nin bes kurali, analiz sonuglarinin
degerlendirilmesinde siklikla kullanilmaktadir (6, 160, 184). Lipinski'nin bes kurali, bir
ilacin insan viicudundaki Emilim, Dagilim, Metabolizma ve Atilimi (ADME) dahil olmak
tizere farmakokinetigi i¢in 6nemli olan molekiiler 6zelliklerini tanimlamaktadir. Bu kuralin
disinda Ghose vd. (186), Oprea vd.(187), Veber vd. (188) ve Muegge vd. (189) gibi basit
molekiiler o6zelliklere dayali cesitli ilag benzerligi kurallar1  gelistirilmistir  ve
kullanilmaktadir (159). Bu kurallarin kriterleri asagidaki tabloda yer almaktadir (183, 189)
(Tablo 16). Ilag benzerlik parametreleri, in vivo aktiviteye sahip olmak igin takip edilmesi
gereken farmakokinetik 6zellikler ve biyolojik aktiviteler arasindaki iligkiyi belirleyen bazi
ila¢ firmalarinin koydugu birkag kural kullanilarak ¢alisilabilir (157). Lipinski kurali, Egan,
Muegge, Opera, Veber vb. ilag benzerligi 6n caligmalari i¢in kullanilan kural ve 6zellikleri
asagidaki tabloda (Tablo 16) verilmistir. Lipinski, Ghose, Veber, Egan ve Muegge dahil

olmak tizere bes farkli ilaca benzerlik standardi kullanilmaktadir.

Tablo 16. flac benzerlik kurallar1 ve 6zellikleri

Kuralin Ad Ozellik Kural Referans
Molekiiler Agirlik <500
Lipofilisite (LogP) <5

Lipinski'nin kurah (157)
H bag alict <10
H bag verici <5
Molekiiler Agirlik 180<MW<480

Ghose'un kuralt | ihfjjisite (LogP) -0.4 <LogP<+5.6 (157
Molar kirilma (MR) 40<MR<130
Toplam atom sayist 20<atom<70

Opera'nin kural Halkasal Yap1 Sayist >3
Rijit Bag Sayist >18 (190)
Donebilen Bag Sayisi >6

Veber'in kurah H bag alic1 <12
H bag verici <12

(190)

Donebilen Bag Sayist >10
TPSA <140
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Tablo 16. (Devam)

Kurahn Adi Ozellik Kural Referans
Varma'nin kurah Molekiiler Agirlik <500
H bag alic1 <9
. (190)
H bag verici <9
TPSA <125//<150
Molekiiler Agirlik 200-600 D
Lipofilisite (LogP) -2<log P <+5
H bag alict >10
Muegge’un kurah o (157)
H bag verici <5
Donebilen Bag Sayist <15
TPSA <150
Molekiiler Agirlik >500
Lipofilisite (LogP) <5.88
Egan’in kurah ) (157)
Donebilen Bag Sayisi <10
TPSA <131.6 // <140

Bu kurallar, belirli bir araliga dahil olan bilesiklerin “ilag benzeri” oldugunu
(159). bilesikleri

filtreleyebilmektedir. Dezavantaji ise bireysel fizikokimyasal 6zellikler i¢in basit sinirlarin

gostermektedir Bu kurallarin avantaji ilag benzeri hizlica
cok kat1 olmasidir. Burada 6nemli olan bir veya iki 6zellik kriter sinirlarinin disinda olmasi
basaril ila¢ adayinin gézden kagabilir oldugudur. Bu nedenle, yalnizca bir veya iki 6zellik
kriter sinirlarinin disinda kalirsa, muhtemelen basarili bir ilag gézden kagabilir. Bu durumun

Oniine gecebilmek i¢in yar1 nicel ve nicel tahmin yaklagim yontemleri gelistirilmistir (159).
Uygun bilesiklerin se¢iminde asagida verilen kriterler temel alinabilir.

a. Molekiiler agirlik (g/mol) 2 150 < MW < 500,

b. H-bag1 verici sayilar > HDASS,

c. H-bag alicilari sayilar 2> HBA<I0,

d. Lipofiliklik/lipofilite (logP veya clogP) - -0.7 < LogP <+5
Donebilen bag sayis1 2 RB < 10,

Topolojik kutuplasmis yiizey alan1 = 20 A2 < TPSA < 140 A2,
Coziiniirlik =2 -6 <logS < 0

Doymamuslik fraksiyonu < 0.25 < Csy3 < 1.0

A wdpoE
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5. MR ->40<MR <130
(Bu maddelerin ilk dérdiinii lipinski’nin bes kuralin1 igermektedir)

Bu maddeler Lipinski’nin bes kurali, Akshay R. Yadav ve Shrinivas K. Mohite (153),
Ishola vd. (156), Ozkan (154), Mishra (160), Mahanthesh MT ve ark. (164), Rashid (185),
Lipinski (191), Temiz-Arpaci vd. (192), Khamouli vd. (193), yapmis olduklar1 ¢alismalarda
kullanilan kriterler de esas alinarak ilag adayr olmaya uygun molekiillerin se¢iminde
kullanilabilir (154-158, 164, 184, 190-192). Lipinski'nin bes kurali bilesiklerin 6zelliklerinin
olmas1 gereken deger araliklari asagida sekilde verilmektedir (Sekil 22) (156 - 160, 166, 186,
192-194). Cesitli hesaplama yazilimlari, Lipinski'nin bes kuralina uyarak ADME ve oral
biyoyararlanim &zelliklerini tahmin etme fikrini paylasmaktadir (166). Lipinski bes kurali,
farmakokinetik ve fizikokimyasal parametreler arasindaki iliskiyi agiklamaktadir (156)
(Sekil 22).

.m ,
- i

PSA <140A

MW<500 g/mol l’.lugl"- 5

-----------

RB<10 HBA<I0HBD<5

Sekil 22. Lipinski'nin bes kurali (Sekil hazirlanirken (194) numarali kaynaktan
yararlanilmstir)

Lipinski'nin bes kurali 500 Dalton'dan diisiik molekiiler agirlik (MW<500), 5'ten az
donor/verici hidrojen bagt sayisi (HBD <5), 10'dan az alict hidrojen bagi sayis1t (HBA< 10)
ve 5'ten daha diisiik yag suyu dagilim katsayis1 (MiLogP) - (Logp: <5), 10'dan daha kii¢iik
donenilen bag sayis1 (RB) — (RB<10) igermektedir (191, 193).

ADME analizi sonucunda bir molekiile ait basta fizikokimsayal olmak iizere bir¢ok
parametre hesaplanmaktadir. Bu parametreler, ilacin uygulama yolu, dozu ve doz araliklari
gibi  Ozelliklerinin belirlenmesine yardimcit olmaktadir. ADME c¢alismalar1 igin
fizikokimyasal hesaplamalarin in siliko ortamda yapiliyor olabilmesi laboratuvar/klinik
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calismalar icin baslangic noktasi olusturmaktadir. in siliko olarak ADME calismalari ile
molekiile ait molekiil agirligi, lipofilite ve iyonizasyon derecesi gibi parametreler
belirlenebilmektedir. Bu ¢calisma kapsaminda Lipinski'nin bes kurali ve Akshay R. Yadav ve
Shrinivas K. Mohite (153), Mohammad Rashid (185), Hamdi Ozkan (154), Shweta Mishra
(160), Mahanthesh MT ve ark. (164) yapmis olduklari ¢alismalarda kullanilan kriterler de

esas aliarak ilag aday1 olmaya uygun molekiiller sec¢ilmistir.

3.9. Molekiiler Kenetlenme Analiz Sonug¢larinin Yorumlanmasi ve En Uygun

Molekiillerin Onerilmesi ve Gorsellestirilmesi

Molekiiler kenetlenme analizi sonuglarinin yorumlanmasinda referans ligandlarin
baglanma enerjisi dikkate alinmaktadir. Baglanma enerjisinden daha diisiik/kiiclik baglanma
enerjisine sahip ligand molekiilleri belirlenerek etkilesim alanlar1 incelenmekte ve aday
molekiil/ler olarak onerilmektedir. Ancak g¢alismamiz kapsaminda 6nce ilag olabilirligi ve

ADME tahmini degerlendirilmis sonrasinda etkilesimleri incelenmistir.

Referans ligandin baglanma enerjisinden daha iyi baglanma (daha diisiik) enerjisine
sahip molekiiller aday diyabetik molekiiller olarak 6nerilmektedir. Caligmamizda baglanma
enerjisinden daha kiicilk baglanma enerjisine sahip ligand molekiilleri belirlenmistir.
Sonrasinda bu bitki bilesikleri SwisSADME analizi kullanilarak ilag olabilirligi ve ADME
tahmini degerlendirilmistir. SwisSADME analizi sonucunda belirlenen kriterler uygun
ligand molekiillerinin gorsellestirilmesi ve etkilesim alanlarinin incelenmesi yapilmistir.
ADMET analizi sonucunda kenetlenme analizinin yorumlanmasinda hedef protein ile bitki
fitokimyasallar1 arasindaki baglanma enerjisi, referans ligandin baglanma enerjisinden
kiigiik olan molekiillerin ila¢ benzerligi incelenmistir ve ilag olabilirligi olan molekiillerin
etkilesim alanlar1 incelenmistir ve gorsellestirilmistir. Bilesik ile hedef protein arasindaki
kenetlenme puanlarmin mutlak degeri ne kadar biiyiikse, kenetlenme afinitesi de o kadar

yiiksek oldugu anlamina gelmektedir (195).

70



4. BULGULAR
4.1. Hedeflere (Reseptorlerin) Yonelik Proteinlerin Belirlenmesi
4.1.1. GLP-1icin Proteinlerin Belirlenmesi

UniProt kullanilarak GLP-1 hedefine yonelik on dort adet protein belirlenmistir. Bu
belirlenen proteinlerden yedi adet (PDB Kimligi (ID): 4ZGM, PDB Kimligi: 3I0L, PDB
Kimligi: 3C5T, PDB Kimligi: 3C59, PDB Kimligi: 5VEW, PDB Kimligi: 6GB1, PDB
Kimligi: 5VEX) calismamizda kullanilmak {izere segilmistir (Tablo 17). Se¢im yapilirken
protein icerisinde ligand olmasina 6zen gosterilmistir. Secilen proteinlerin ¢oziintirliikleri
1.80 A - 3.00 A araliginda degismektedir. Ek olarak PDB kullanilarak GLP-1
(https://www.uniprot.org/uniprotkb /P43220/entry#structure) molekiilii i¢in aynm1 yedi adet
molekiil (PDB Kimligi: 4ZGM, PDB Kimligi: 3IOL, PDB Kimligi: 3C5T, PDB Kimligi:
3C59, PDB Kimligi: 5VEW, PDB Kimligi: 6GB1, PDB Kimligi: 5VEX) hedef protein

olarak se¢ilmistir (Tablo 17). Secilen bu molekiillerin kaynak organizmasi “Homo sapiens”,
deneysel yontemi “X-ray kirilimi1”, aritma ¢oziiniirliigii (“Refinement Resolution (A)”)
“1.80 A — 3.00 A” aralig1 ve Polimer Varlik Tiirii protein’dir. PDB’den se¢im yapilirken
“Macromolecule” olarak Glucagon (protein) ve Glucagon-like peptide 1 receptor (protein)

olanlar ve yapi igerisinde ligand molekiilii olanlar tercih edilmistir.

Calismadaki asil amacimiz GLP-1 RA’leri olarak kullanilan ilaglarin kontrol grubu
ligand olarak kullanilmastyd: ancak ilaglar ile kompleks halinde bulunan protein olmadigi
icin belirlenen protein yapi igerisindeki ligandlar kontrol grubu ligand olarak segilmistir.
Hem UniProt hemde RCSB PDB kullanilarak segilen proteinleri; PDB Kimligi: 4ZGM, PDB
Kimligi: 310L, PDB Kimligi: 3C5T, PDB Kimligi: 3C59, PDB Kimligi: 5VEW, PDB
Kimligi: 6GB1, PDB Kimligi: 5VEX olusturmaktadir (Tablo 15). Bu proteinlerden sadece
PDB ID: 4ZGM, Semaglutide ile kompleks halindedir. Glukagon Benzeri Peptid-1
Reseptorii olarak tanimlanan bu proteinler insiilin sekresyonunu artirmaktadir (118). Bu
hedefler ile etkilesime giren ligand molekiillerinin insiilin salimini iizerine etkileri daha

ayrintili olarak ¢alismamiz sonrasinda incelenmesi 6nerilmektedir.
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Tablo 17. GLP-1 hedefi i¢in belirlenen proteinler ve baz1 6zellikleri

PDB
ID

Isim

Ligand 3B Goriintii 3B Goriintii  Coziiniirlik Alinti

4ZGM

3I0L

3C5T

3C59

GLP-1 reseptorii hiicre
dist alanmi ile kompleks
halinde Semaglutide
peptid omurgasinin

kristal yapist

Glukagon Benzeri Peptit-
1 Reseptoriiniin hiicre dist
alaniyla kompleks
halindeki Glukagon
Benzeri Peptit-1'in kristal

yapis

Ligand bagli glukagon
benzeri peptid-1 reseptor
hiicre dis1 alaninin kristal

yapist

Ligand bagli glukagon
benzeri peptid-1 reseptor
hiicre dis1 alaninin kristal

yapist

32M 1.80 A

10M

10M

10M

(196)

(197)

(198)

(198)


https://www.rcsb.org/structure/4ZGM
https://www.rcsb.org/ligand/32M
https://www.rcsb.org/structure/3IOL
https://www.rcsb.org/ligand/10M
https://www.rcsb.org/structure/3C5T
https://www.rcsb.org/ligand/10M
https://www.rcsb.org/structure/3C59
https://www.rcsb.org/ligand/10M

Tablo 17. (Devam)

PDB
ID

Coziiniir

isim Ligand 3B Gériintii 3B Goriintii ="

Alint1

Ligand bagli glukagon

benzeri peptid-1 reseptor
S5VEW 97V 2.70 A (199)
hiicre dis1 alanmnin kristal

yapisi

GLP-1 reseptorii ECD'nin
6GB1 HEZ

2.73A (200)
Peptid 11 ile kristal yapisi

NNCO0640 ile insan GLP-
5VEX 1 reseptor kompleksinin 97V (199)

yapisi

Tabloda (Tablo 17) verilen yedi adet protein hedef olarak belirlenerek molekiiler

kenetlenme analizine dahil edilmek {izere sonraki asamalarda hazirlanmigtir.
4.1.2. DPP-4 icin Proteinlerin Belirlenmesi

UniProt kullanilarak “Dipeptidyl peptidase 4” i¢in 104 tane protein elde edilmistir.
Belirlenen bu proteinlerin ¢dziiniirliikleri 1.62 A - 3.64 A araliginda degismektedir. Bunlar
icerisinde T2DM tedavisine yonelik hedefler ve bunlara karsilik gelen ilag gruplari
tablosunda yer alan ilag gruplari ile kompleks halinde bulunan proteinler 6ncelikle hedef
proteinler olarak belirlenmistir. Bu proteinler 1.77 A - 2.60 A araliginda degismektedir.
Molekiiler kenetlenme analizine dahil edilmek iizere ilaclar ile kompleks halinde bulunan
sekiz adet protein belirlenmistir. Benzer sekilde RCSB PDB veritabaninda farkli anahtar
kelimeler kullanilarak DPP4-i i¢in tarama yapilmistir. Tarama sonrasinda “Refinements-

Iyilestirmeler” kistmda bulunan Scientific Name of Source Organism- Kaynak
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https://www.rcsb.org/structure/5VEW
https://www.rcsb.org/ligand/97V
https://www.rcsb.org/structure/6GB1
https://www.rcsb.org/ligand/HEZ
https://www.rcsb.org/structure/5VEX
https://www.rcsb.org/ligand/97V

Organizmanin Bilimsel Ad1 (Homo sapiens), Experimental Method- Deneysel Yontem (X-
RAY Diffraction -X-ray kirilimi1), Aritma Céziiniirliigii (Refinement Resolution) (A) (1.77
- 2.60 A aralig1) ve Polymer Entity Type-Polimer Varlik Tiirii (Protein) alt secenekleri
kullanilarak yapilan filtrelemede gelen proteinler igerisinde UniProt kullanilarak secilen
proteinler de yer almaktadir. Bu yapilar igerisinde ilag molekiilleri ile kompleks yapida
olanlarin se¢imine 6zen gosterilerek sekiz adet protein hedefi segilmistir (Tablo 18). Hem
UniProt hemde RCSB PDB kullanilarak secilen proteinleri; PDB Kimligi: 1X70, PDB
Kimligi: 6B1E, PDB Kimligi: 6B10, PDB Kimligi: 3W2T, PDB Kimligi: 3BJM, PDB
Kimligi: 3G0B, PDB Kimligi: 20NC, PDB Kimligi: 2RGU olusturmaktadir (Tablo 18).

Tablo 18. DPP4 hedefi i¢in belirlenen proteinler ve bazi 6zellikleri

PDB . 3B
Isim Ligand 3B Goriintii  Coziiniirlik  Alinti
ID Goriintii

Bir beta amino asit

inhibitori ile

715
1X70  kompleks halinde 4 (201)
) nyr (Sitagliptin)
insan dipeptidil
peptidaz 1V
Vildagliptin ile
Jip ) LF7
6B1E  kompleks halinde ] o (202)
(Vildagliptin)
DPP-4'iin yapist
Vildagliptin
Analog ile C8s
6B10 ) . o (202)
kompleks halinde (Vildagliptin)
DPP-4'lin yapist
Vildagliptin ile
kompleks halinde
insan depiptidil LF7
3waT ] o (203)
peptidaz IV'iin (Vildagliptin)
(DPP-4) kristal
yapisi
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https://www.rcsb.org/ligand/715
https://www.rcsb.org/ligand/715
https://www.rcsb.org/structure/6B1E
https://www.rcsb.org/ligand/LF7
https://www.rcsb.org/ligand/LF7
https://www.rcsb.org/structure/6B1O
https://www.rcsb.org/ligand/C8S
https://www.rcsb.org/ligand/C8S
https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/ligand/LF7
https://www.rcsb.org/ligand/LF7

Tablo 18. (Devam)

PDB

Isim Ligand

3B

Goriintii

3B Goriintii

Coziiniirlik Alnti

3BIM

3G0B

20NC

2RGU

(1s,3s, 55)-2-[(29)-
2-amino-2-(3-
hidroksitrikiklo[3.3
.1.13,7]dec-1-
yDacetil] ile
kompleks halinde
insan dpp-1v'iin
kristal yapis1 -2-
azabisiklo[3.1.0]he
ksan-3-karbonitril
(cas), (1s,3s,5s)-2-
((2s)-2-amino-2-(3-
hidroksiadamantan-
1- ylacetil) -2-
azabisiklo[3.1.0]he

ksan-3-karbonitril

BIM
(Saxagliptin
)

(1upac), veya bms-
477118

(TAK-322 ile
kompleks halinde T22
dipeptidil peptidaz ~ (Alogliptin)

IV'iin kristal yapisi

Sy1
(Alogliptin)

Insan DPP-4'iin
kristal yapis1

Insan DPP-4 ve 356
inhibitdr

kompleksinin
kristal yapisi

(Linagliptin
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(205)

(206)

(207)


https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/ligand/BJM
https://www.rcsb.org/ligand/BJM
https://www.rcsb.org/ligand/BJM
https://www.rcsb.org/structure/3G0B
https://www.rcsb.org/ligand/T22
https://www.rcsb.org/ligand/T22
https://www.rcsb.org/structure/2ONC

Belirlenen sekiz adet protein, molekiiler kenetlenme analizinde dahil edilmek {izere

sonraki asamalarda hazirlanmustir.

Proteinlerin belirlenmesi agsamasinda 6zet olarak GLP-1 RA ve DPP-4 inhibitorii i¢in
toplam on bes adet protein belirlenmistir. Belirlenen protein yapist igerisinde ligand
olmasina 6zen gosterilmistir. Proteinler icerisinde kompleks halinde bulunan ligandlar
kontrol/referans ligand olarak kullanilmak tizere belirlenmistir. Bu ligandlar hem aktif
bolgenin  belirlenmesinde hem de molekiiler kenetlenme analizi sonuglarinin
karsilastirilmasinda kullanilmigtir. Molekiiler kenetlenme analizlerinde kullanilan protein
igerisinde ligand olmasi arastirmacilar tarafindan istenilmeyen bir durumdur. Bu kapsamda
molekiiler kenetlenme analiz asamasinda yap1 igerisinde yer alan ligand ve protein disi

molekiillerin temizlenerek proteinin hazirlik agamasinin tamamlanmasi gerekmektedir.
4.2. Bitkilerin ve Bitki Bilesiklerinin Belirlenmesi

Calismadaki amacimiz antidiyabetik etkisi oldugu bilinen bitki bilesikleri
belirlenerek ilag aday1 yeni antidiyabetik bitki bilesiklerinin 6nerilmesidir. Bu kapsamda
oncelikle antidiyabetik etkisi oldugu diisiiniilen bitkiler alanyazin taramasi yapilarak
belirlenmistir. Alanyazin taramasi yapilirken “bitki”, “antidiyabetik etki”, anahtar kelimeleri
kullanilmigtir. Alanyazin yapilarak bitkiler belirlendikten sonra The PLANT List ve Bizim

Bitkiler (https://bizimbitkiler.org.tr/yeni/demos/technical/) ¢evrimigi araci kullanilarak hem

aile bilgileri hemde bilimsel tiir isimlendirilmeleri arastirilmistir (Sekil 23). Tiirk¢e isim

karsiliklar1 Bizim Bitkiler ¢evrimigi araci kullanilarak belirlenmistir.

bitkiler bilimsel tir adlariyla
eslestirilmesi

Sekil 23. Bitkilerin belirlenmesi ve Tiirkge isim karsiliklarinin belirlenmesi
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Genel olarak bitkilerin belirlenmesinden, bitkilere ait fitokimyasallarin belirlenmesi
siireci boyunca yapilan islemler asagida tabloda (Tablo 19) Ozetlenmistir. Bu asama
bitkilerin belirlenmesi ile baslayarak, molekiiler kenetlenme analizi sonucunda belirlenen

bilesik sayisi ile bitmistir.

Tablo 19. Bitkilerin belirlenmesi ve bitkiler iizerinde yapilan islemler

Yapilan islem Say1
Belirlenen ortak bitki sayis1 648
Ayni olan bitkiler filtrelendi 585
Ayni kokenden gelen fakat farkli isimlendirilmis bitkiler 367
filtrelendi
Belirlenen tiim bitkiler ailelerine siniflandirildi 67
Hastalik ile iliskisi oldugu diisiiniilen bitki say1s1 (585) 318
DM ile iliskili Olan Bitki Sayis1 176
DM ile iliskili Olmayan Bitki Sayisi 142
T2DM ile 1liskili Olan Bitki Sayist 92
T2DM ile iligkili olan bitkilerin familyalarina gore sinifi 35
Bitkilerden belirlenen fitokimsayal say1s1 1.914

GLP-1: 1.740
Molekiiler kenetlenme analizi sonucuna belirlenen bilesik sayisi

DPP-4: 818

4.2.1. Bitkilerin Belirlenmesi ve Bitkilerin Simiflandirilmasi

Alanyazin taramasi sonucunda antidiyabetik etkisi oldugu bilinen bitki listeleri
belirlenmistir (92, 208, 209). Bitki listelerinin disinda antidiyabetik etkisi oldugu bilinen
bitkilere ait bilimsel ¢alismalar mevcuttur. Ancak ¢alismamizda toplu listelerin oldugu bu
ic calisma alinmistir. Bu ¢alismalarda yer alan bitkiler farkli ¢aligmalarda da antidiyabetik

etkisi oldugu bilgisi yer almaktadir. Bu ii¢ bilimsel ¢aligmada ortak olarak toplam 648 tane
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bitki belirlenmistir. Bu bitkiler igerisinde ayn1 isimlendirilmis olan bitkiler filtrelenerek 585
tane (Ek 1) bitki belirlenmistir. Farkli ¢alismalardan bitki isimleri belirlendigi i¢in bu bitkiler
igerisinde ayni bitkiyi ifade eden fakat farkli isimlendirilmis bitkiler bulunmaktadir. Ornegin
Allium cepa ve Allium cepa L. seklinde isimlendirilmis bitkiler yer almaktadir. Bu bitkiler
filtrelenerek farkli isimlendirilmis fakat ayni aile icerisinde ve ayni1 kokenden gelen bitki
sayis1 367 tane olarak belirlenmistir. Bu bitkiler 67 ailede siniflandirilmistir. Bitkilerin
bulundugu aileler; Adoxaceae, Amaranthaceae, Amaryllidaceae, Anacardiaceae, Apiaceae,
Araceae, Araliaceae, Asparagaceae, Aspleniaceae, Asteraceae, Berberidaceae,
Boraginaceae, Brassicaceae, Capparaceae, Caprifoliaceae, Caryophyllaceae, Cistaceae,
Cornaceae, Cucurbitaceae, Cupressaceae, Dioscoreaceae, Caprifoliaceae, Ebenaceae,
Elaeagnaceae, Equisetaceae, Ericaceae, Euphorbiaceae, Fabaceae, Gentianaceae,
Geraniaceae, Hypericaceae, Juglandaceae, Lamiaceae, Linaceae, Loranthaceae, Lythraceae,
Malvaceae, Moraceae, Myrtaceae, Oleaceae, Orchidaceae, Paeoniaceae, Papaveraceae,
Pedaliaceae, Pinaceae, Platanaceae, Poaceae, Polygonaceae, Portulacaceae, Punicaceae,
Ranunculaceae, Rhamnaceae, Rosaceae, Rutaceae, Salicaceae, Santalaceae,
Scrophulariaceae, Simaroubaceae, Smilacaceae, Solanaceae, Styracaceae, Urticaceae,
Vitaceae, Xanthorrhoeaceae, Zygophyllaceae’den olusmaktadir. Belirlenen bu bitkiler The

PLANT List veritabam (http://www.theplantlist.org/) kullanilarak aileleri ve bilimsel tir

adlartyla eslestirilmesi yapilmistir. Bizim Bitkiler
(https://www.bizimbitkiler.org.tr/list.html) veritabani1 yardimiyla Bizim Bitkiler sayfasinda

gecerli olan isimleri ve Tiirkge isim karsililiklar1 belirlenerek ekte sunulan tabloya
yazilmistir (EK 1). Belirlenen bitkilerin ailesi, makalelerde kullanilan isimleri, Bizim Bitkiler

veritabaninda gegerli isimleri ve Tiirk¢e isim karsiliklari asagida Ek 1°de yer almaktadir (EkK
1).

Ek 1’de verilen bitkilerin her biri kullanilarak hastalik ile iliskisi arastirilmistir.
Hastalik iliskisinin arastirilmasinda kullanilan anahtar kelimeye gore farkli hastalik sayisi
gelmektedir. Ornegin “Tribulus terrestris” ve “Tribulus terrestris L.” kullanilarak arastirilan
hastalik sayilarinda farklilik goriinmektedir. Bu nedenle bitkilerin isimleri Ek 1°de verildigi
sekilde tablolastirilmistir. Tabloda bitkilerin gegerli isimleri de yer almaktadir. Yukarida
ifade edildigi gibi bitkilerin gegerli isim karsiligi ve Tiirk¢e isim karsiligi Bizim Bitkiler
kullanilarak belirlenmistir. Gegerli isim ve Tiirk¢e isim karsiliklar1 Ek 1’de “Bitki Ad1”

stitunu altinda yazan isimlendirmeler kullanilarak belirlenmistir. Burada dikkat edilmesi
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gereken 6nemli nokta Bizim Bitkiler kullanilarak Tiirkge isim karsiliklar1 belirlenirken sorgu
kelimesinde bitki isminde yer alan “L.” ifadesinin olmamasi gerektigidir. Ornegin Sambucus
ebulus sorgu ifadesi kullanilarak gegerli isim ve Tiirkge isim sirastyla Sambucus ebulus L.
ve miirverotu olarak belirlebilir. Ancak Sambucus ebulus L. sorgu ifadesi kullanilarak gegerli
isim ve Tiirkge isim belirlenmek istenildiginde sonug¢ ¢ikmamaktadir. Tabloda bu durum
O/miirverotu seklinde verilmistir. Bizim Bitkilerde kullanilan sorgu ifadesinin 6nemli

olduguna dikkat etmemiz gerektigi diisiiniilmektedir.
4.2.2. Bitkilerin iliskili Oldugu Hastahklarin Belirlenmesi

DLADA4U (http://dlad4u.zhang-lab.org/index.php) veritabani kullanilarak 585 tane

bitkinin hastaliklar ile tek tek iliskisi arastirilmistir. Burada 585 tane bitki i¢erisinde ayni
bitki farkli isimlendirilmis olarak bulundugunu unutmamamiz gerekir. Bu 585 tane bitkinin
318 tanesinin hastaliklar ile iligkisininin oldugu belirlenmistir (Ek 2). Bu 585 tane bitkiden
267 tanesinin herhangi bir hastalik ile iligskisi oldugu sonucuna ulasilamamistir (Erisim
tarihi: Mayis 2021). Hastaliklar ile iliskisi oldugu belirlenen 318 tane bitki igerisinde 176
tanesinin ise DM’nin bazi tiirleri ile iliskili oldugu gozlenmistir (EK 2). 142 bitkisinin ise
DM tiirlerinin kapsamayan farkli hastaliklar ile iliskili oldugu gézlemlenmistir. Bu 176 tane
bitki igerisinde ise 92 tanesinin T2DM ile iliskili oldugu belirlenmistir ve “T2DM ile Iliskili
olan Bitkilerin Belirlenmesi” bagligi altinda bu bitkilere yer verilmistir. Asagidaki gibi bu
stire¢ gorsellestirilmistir (Sekil 24). Sekil 24 iizerindeki 1 herhangi bir hastalik ile iligkisi

var, 0 herhangi bir hastalik ile iliskisi yok anlaminda kullanilmistir.

DLAD4U
Hastalik ile iligkisi

l arastirilan bitki sayisi
585
1/ \f
18

3 267
D‘V \DM’SI’Z

176 142

l T2DM

92

Sekil 24. DLADA4U analizi yardimiyla T2DM ile iliskili olan bitkilerin ve sayisinin
belirlenmesi
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4.2.2.1. T2DM ile iliskili olan Bitkilerin Belirlenmesi

Belirlenen bitkilere uygulanan DLAD4U analizi sonucunda 92 tanesinin T2DM ile
iligkili oldugu belirlenmistir (Tablo 20). Bu 92 tane bitki, 35 ailede siniflandirilmistir. T2DM
ile iliskili oldugu belirlenen 92 tanesinin listesi agsagidaki tabloda verilmistir (Tablo 20).
Sonraki asamalarda 35 ailede siniflandirilan ve T2DM ile iligkili oldugu belirlenen 92 tane
bitkinin bilesikleri kenetlenme analizinde kullanilmak {izere biyoaktiflerin belirlenmesi

baslig1 altinda belirlenmistir.

Tablo 20. DLADA4U analiz sonucuna goére T2DM ile iligkili oldugu belirlenen bitkilerin

listesi
En yiiksek
S Aile fsmi Bitki Ad1 Hastabk &, £\pgy iliskili hastalik
No Sayisi L
ismi ve skoru
http://dlad4u.zhang- Colonic
1 Adoxaceae Sambucus Nigra 222 lab.org/outputs/18sk6vI8pfqd5e0meufvie4bg  Neoplasms
3/18sk6vI8pfgd5e0meufv9edbg3_index.html score: 25.0616
http://dlad4u.zhang- Acne Vuldaris
2 Amaranthaceae Beta Vulgaris 377 lab.org/outputs/k8higep81ffkvnirk6l3jjfo45/k score: 325?8303
8higep81ffkvnlrké13jjfo45_index.html ’ '
Allium http://dlad4u.zhang- Chromosome
3 Amaryllidaceae Ampeloprasum 390 lab.org/outputs/jvaoft0a32c5qgedlh5relclOtd/j  Aberrations
pelop vaoftOa32c5qedlh5rclclOt4_index.html score: 231.5597
http://dlad4u.zhang- Chromosome
3 Amaryllidaceae Allium Cepa 403 lab.org/outputs/o8echdarg3onra3rOujo4od3a6  Aberrations
/o8echdarg3onra3rOujo4od3a6_index.html score: 386.9738
http://dlad4u.zhang-
3 Amaryllidaceae Allium Sativum 735 lab.org/outputs/48flhhuhh3jtrh5jagavotn7c3/  Neoplasms
48f1lhhuhh3jtrh5jagavotn7c3_index.html
http://dlad4u.zhang- Hypercholesterole
3 Amaryllidaceae Allium Sativum L.~ 182 lab.org/outputs/vvv84rr8tlI88khaqq79r969t56/  mia
vvv84rr8tlI88khqq79r969t56_index.html score: 30.3975
http://dlad4u.zhang- Nut
4 Anacardiaceae Pistacia Vera 124 lab.org/outputs/3hgec4asns3nehf6ktuihOhjj5/ Hypersensitivity
3hgec4asns3nehf6ktuihOhjj5_index.html score: 38.1876
http://dlad4u.zhang- . .
4 Anacardiaceae Rhus Coriaria 9 lab.org/outputs/mfcing19eh9al25kohtsv7h4d7 g;atﬁ;selr\:ltg:lltus,
/mfcing19eh9al25kohtsv7h4d7_index.html P
http://dlad4u.zhang- Food
5 Apiaceae Apium Graveolens 94 lab.org/outputs/8g2uld2unmirldsccpugeOn3v  Hypersensitivity
3/8g2uld2unmlrldsccpugeOn3dv3_index.html  score: 114.7363
http://dlad4u.zhang-
5 Apiaceae Daucus Carota 192 lab.org/outputs/tuji087jj201u0v9kllpdnljg6/t  Taste
uji087jj201u0v9kl1p4nljg6_index.html
http://dlad4u.zhang- Taste
5 Apiaceae Daucus Carota L. 38 lab.org/outputs/4h5utgd7ujp8do2hg8ag2cpvl score: 43.4810
7/4h5utgd7ujp8do2hg8ag2cpvl7_index.html T
http://dlad4u.zhang-
5 Apiaceae Laser Trilobum 3703 lab.org/outputs/pbol7dicnOrce1a88mm8315e0  Visual Acuity

2/pbol7dicnOrcela88mm8315e02_index.html
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http://dlad4u.zhang-lab.org/outputs/18sk6vl8pfqd5e0meufv9e4bg3/18sk6vl8pfqd5e0meufv9e4bg3_index.html
http://dlad4u.zhang-lab.org/outputs/18sk6vl8pfqd5e0meufv9e4bg3/18sk6vl8pfqd5e0meufv9e4bg3_index.html
http://dlad4u.zhang-lab.org/outputs/18sk6vl8pfqd5e0meufv9e4bg3/18sk6vl8pfqd5e0meufv9e4bg3_index.html
http://dlad4u.zhang-lab.org/outputs/k8hiqep81ffkvnlrk6l3jjfo45/k8hiqep81ffkvnlrk6l3jjfo45_index.html
http://dlad4u.zhang-lab.org/outputs/k8hiqep81ffkvnlrk6l3jjfo45/k8hiqep81ffkvnlrk6l3jjfo45_index.html
http://dlad4u.zhang-lab.org/outputs/k8hiqep81ffkvnlrk6l3jjfo45/k8hiqep81ffkvnlrk6l3jjfo45_index.html
http://dlad4u.zhang-lab.org/outputs/jvaoft0a32c5qedlh5rc1cl0t4/jvaoft0a32c5qedlh5rc1cl0t4_index.html
http://dlad4u.zhang-lab.org/outputs/jvaoft0a32c5qedlh5rc1cl0t4/jvaoft0a32c5qedlh5rc1cl0t4_index.html
http://dlad4u.zhang-lab.org/outputs/jvaoft0a32c5qedlh5rc1cl0t4/jvaoft0a32c5qedlh5rc1cl0t4_index.html
http://dlad4u.zhang-lab.org/outputs/o8ecbdarq3onra3r0ujo4od3a6/o8ecbdarq3onra3r0ujo4od3a6_index.html
http://dlad4u.zhang-lab.org/outputs/o8ecbdarq3onra3r0ujo4od3a6/o8ecbdarq3onra3r0ujo4od3a6_index.html
http://dlad4u.zhang-lab.org/outputs/o8ecbdarq3onra3r0ujo4od3a6/o8ecbdarq3onra3r0ujo4od3a6_index.html
http://dlad4u.zhang-lab.org/outputs/48f1hhuhh3jtrh5jagavotn7c3/48f1hhuhh3jtrh5jagavotn7c3_index.html
http://dlad4u.zhang-lab.org/outputs/48f1hhuhh3jtrh5jagavotn7c3/48f1hhuhh3jtrh5jagavotn7c3_index.html
http://dlad4u.zhang-lab.org/outputs/48f1hhuhh3jtrh5jagavotn7c3/48f1hhuhh3jtrh5jagavotn7c3_index.html
http://dlad4u.zhang-lab.org/outputs/vvv84rr8tll88khqq79r969t56/vvv84rr8tll88khqq79r969t56_index.html
http://dlad4u.zhang-lab.org/outputs/vvv84rr8tll88khqq79r969t56/vvv84rr8tll88khqq79r969t56_index.html
http://dlad4u.zhang-lab.org/outputs/vvv84rr8tll88khqq79r969t56/vvv84rr8tll88khqq79r969t56_index.html
http://dlad4u.zhang-lab.org/outputs/3hgec4asns3nehf6ktuih0hjj5/3hgec4asns3nehf6ktuih0hjj5_index.html
http://dlad4u.zhang-lab.org/outputs/3hgec4asns3nehf6ktuih0hjj5/3hgec4asns3nehf6ktuih0hjj5_index.html
http://dlad4u.zhang-lab.org/outputs/3hgec4asns3nehf6ktuih0hjj5/3hgec4asns3nehf6ktuih0hjj5_index.html
http://dlad4u.zhang-lab.org/outputs/mfclnq19eh9al25kohtsv7h4d7/mfclnq19eh9al25kohtsv7h4d7_index.html
http://dlad4u.zhang-lab.org/outputs/mfclnq19eh9al25kohtsv7h4d7/mfclnq19eh9al25kohtsv7h4d7_index.html
http://dlad4u.zhang-lab.org/outputs/mfclnq19eh9al25kohtsv7h4d7/mfclnq19eh9al25kohtsv7h4d7_index.html
http://dlad4u.zhang-lab.org/outputs/8q2u1d2unmlr14sccpuqe0n3v3/8q2u1d2unmlr14sccpuqe0n3v3_index.html
http://dlad4u.zhang-lab.org/outputs/8q2u1d2unmlr14sccpuqe0n3v3/8q2u1d2unmlr14sccpuqe0n3v3_index.html
http://dlad4u.zhang-lab.org/outputs/8q2u1d2unmlr14sccpuqe0n3v3/8q2u1d2unmlr14sccpuqe0n3v3_index.html
http://dlad4u.zhang-lab.org/outputs/tuji087jj201u0v9kl1p4n1jq6/tuji087jj201u0v9kl1p4n1jq6_index.html
http://dlad4u.zhang-lab.org/outputs/tuji087jj201u0v9kl1p4n1jq6/tuji087jj201u0v9kl1p4n1jq6_index.html
http://dlad4u.zhang-lab.org/outputs/tuji087jj201u0v9kl1p4n1jq6/tuji087jj201u0v9kl1p4n1jq6_index.html
http://dlad4u.zhang-lab.org/outputs/4h5utgd7ujp8do2hq8ag2cpvl7/4h5utgd7ujp8do2hq8ag2cpvl7_index.html
http://dlad4u.zhang-lab.org/outputs/4h5utgd7ujp8do2hq8ag2cpvl7/4h5utgd7ujp8do2hq8ag2cpvl7_index.html
http://dlad4u.zhang-lab.org/outputs/4h5utgd7ujp8do2hq8ag2cpvl7/4h5utgd7ujp8do2hq8ag2cpvl7_index.html
http://dlad4u.zhang-lab.org/outputs/pbol7dicn0rce1a88mm8315eo2/pbol7dicn0rce1a88mm8315eo2_index.html
http://dlad4u.zhang-lab.org/outputs/pbol7dicn0rce1a88mm8315eo2/pbol7dicn0rce1a88mm8315eo2_index.html
http://dlad4u.zhang-lab.org/outputs/pbol7dicn0rce1a88mm8315eo2/pbol7dicn0rce1a88mm8315eo2_index.html

Tablo 20. (Devam)

En yiiksek
S Aile ismi Bitki Ad1 Hastahk 1) Apgy iliskili hastahk
No Sayis1 B
ismi ve skoru
. http://dlad4u.zhang- .
6 Asteraceae Qﬁ“‘;gﬁ um 103 lab.org/outputs/cep4s8utngg7j655ujl7q00ht2/c zggglgg‘){ 477
ep4s8utngg7j655ujl7g00ht2_index.html T
Artemisia http://dlad4u.zhang- Haemonchiasis
6 Asteraceae Absinthium 60 lab.org/outputs/acle0j8pogk940bbv2h2v36j66/ score: 10,7861
acle0j8pogk940bbv2h2v36j66_index.html T
- http://dlad4u.zhang- - .
6 Asteraceae é:g;::;;e" folia 392 lab.org/outputs/30svr58pb214t1bmomdvi3ebi g:;g:r:; Allergic,
5/30svr58ph214tlbmomdvi3ebi5_index.html
http://dlad4u.zhang- Rhinitis, Allergic,
6 Asteraceae Artemisia Vulgaris 392 lab.org/outputs/5t4000phughcoOsr64cdvjafe7/  Seasonal
5t4000phughcoOsr64cdvjafe7_index.html score: 256.5419
Artemisia Vulgaris http://dlad4u.zhang- Rhinitis, Allergic,
6 Asteraceae L g 392 lab.org/outputs/oke9neucgdjadc01j5a60akul4/  Seasonal
' oke9neucgdjadc01j5a60akul4_index.html score: 256.5419
http://dlad4u.zhang-
6 Asteraceae Cichorium Intybus 130 lab.org/outputs/bttjiOr77lab6l1lakkfap2t9p0/btt  Taste
JiOr77lab6l1akkfap2t9p0_index.html
Helianthus http://dlad4u.zhang-
6 Asteraceae i —— 236 lab.org/outputs/320gktn9gr406b6bkaacd9na0l  Hemolysis
/320gktn9gr406b6bkaac99na0l_index.html
Helichrysum http://dlad4u.zhang- Diabetes Mellitus,
6 Asteraceae Plicatum Ssp. 3 lab.org/outputs/7igrjku8tdghv3h4jpqghjc267/7  Experimental
Plicatum igrjku8tdghv3h4jpqghjc267_index.html score: 7.1334
Helichrysum http://dlad4u.zhang- Diabetes Mellitus,
6 Asteraceae Plicatum Ssp. 3 lab.org/outputs/9mpOaanh5dge5bhrg6loe8d9b  Experimental
Pseudoplicatum 7/9mp0Oaanh5dge5bhrg6loe8d9b7_index.html score: 7.1334
http://dlad4u.zhang- .
6 Asteraceae Lagfszumm 109 lab.org/outputs/0go11hom4n98d1kfmao70t98I ;?(:)r/glgir,dgwg
P 6/0go11hom4n98d1kfmao70t9816_index.html U
http://dlad4u.zhang- Polvoloid
7 Brassicaceae Brassica Elongata 620 lab.org/outputs/21sgeisnOtbotbfdm5ehda61b0/ scoﬁ), 112y1
21sgeisnOtbotbfdm5ehda61b0_index.html '
http://dlad4u.zhang- Pain
7 Brassicaceae Brassica Nigra 329 lab.org/outputs/d67ke9m6sp50gmvcregoggslq score: 146.4214
7/d67ke9m6sp50gmvcregoggslq7_index.html ' '
http://dlad4u.zhang- Edema
8 Capparaceae Capparis Spinosa 30 lab.org/outputs/8d0emi4d82862kjta2isadrnv7/ score: 7.5457
8d0emi4d82862kjta2isa9rnv7_index.html T
Momordica http://dlad4u.zhang- Diabetes Mellitus,
9 Cucurbitaceae Charantia 146 lab.org/outputs/6v8jjnditclfp7Ilvhhkoimhp3/6 Experimental
v8jjnditclfp7Ilvhhkoimhp3_index.html score: 204.3454
http://dlad4u.zhang- Food
10 Ebenaceae Diospyros Kaki 29 lab.org/outputs/gbmulrv616falk62jl3uodkaa7  Hypersensitivity
/gbmulrv616falk62jl3uodkaa7_index.html score: 8.6837
http://dlad4u.zhang- Hypertension
11 Ericaceae Arbutus Unedo 14 lab.org/outputs/matlul64uhrbngeaOvg43jj4d7/ sc)c?:e' 6.0745
matlul64uhrbngeaOvg43jj4d7_index.html T
Vaccinium http://dlad4u.zhang- Metabolic
11 Ericaceae Myrtillus 110 lab.org/outputs/gh568fulhuvagllin050b6cgg70  Syndrome X

/gb568fulhuvagllh050b6cgg70_index.html
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score: 13.3330


http://dlad4u.zhang-lab.org/outputs/cep4s8utngg7j655ujl7q00ht2/cep4s8utngg7j655ujl7q00ht2_index.html
http://dlad4u.zhang-lab.org/outputs/cep4s8utngg7j655ujl7q00ht2/cep4s8utngg7j655ujl7q00ht2_index.html
http://dlad4u.zhang-lab.org/outputs/cep4s8utngg7j655ujl7q00ht2/cep4s8utngg7j655ujl7q00ht2_index.html
http://dlad4u.zhang-lab.org/outputs/acle0j8poqk940bbv2h2v36j66/acle0j8poqk940bbv2h2v36j66_index.html
http://dlad4u.zhang-lab.org/outputs/acle0j8poqk940bbv2h2v36j66/acle0j8poqk940bbv2h2v36j66_index.html
http://dlad4u.zhang-lab.org/outputs/acle0j8poqk940bbv2h2v36j66/acle0j8poqk940bbv2h2v36j66_index.html
http://dlad4u.zhang-lab.org/outputs/30svr58pb214t1bmomdvi3ebi5/30svr58pb214t1bmomdvi3ebi5_index.html
http://dlad4u.zhang-lab.org/outputs/30svr58pb214t1bmomdvi3ebi5/30svr58pb214t1bmomdvi3ebi5_index.html
http://dlad4u.zhang-lab.org/outputs/30svr58pb214t1bmomdvi3ebi5/30svr58pb214t1bmomdvi3ebi5_index.html
http://dlad4u.zhang-lab.org/outputs/5t40o0phuqhco0sr64cdvjafe7/5t40o0phuqhco0sr64cdvjafe7_index.html
http://dlad4u.zhang-lab.org/outputs/5t40o0phuqhco0sr64cdvjafe7/5t40o0phuqhco0sr64cdvjafe7_index.html
http://dlad4u.zhang-lab.org/outputs/5t40o0phuqhco0sr64cdvjafe7/5t40o0phuqhco0sr64cdvjafe7_index.html
http://dlad4u.zhang-lab.org/outputs/oke9neucgdjadc01j5a60akul4/oke9neucgdjadc01j5a60akul4_index.html
http://dlad4u.zhang-lab.org/outputs/oke9neucgdjadc01j5a60akul4/oke9neucgdjadc01j5a60akul4_index.html
http://dlad4u.zhang-lab.org/outputs/oke9neucgdjadc01j5a60akul4/oke9neucgdjadc01j5a60akul4_index.html
http://dlad4u.zhang-lab.org/outputs/bttji0r77lab6l1akkfap2t9p0/bttji0r77lab6l1akkfap2t9p0_index.html
http://dlad4u.zhang-lab.org/outputs/bttji0r77lab6l1akkfap2t9p0/bttji0r77lab6l1akkfap2t9p0_index.html
http://dlad4u.zhang-lab.org/outputs/bttji0r77lab6l1akkfap2t9p0/bttji0r77lab6l1akkfap2t9p0_index.html
http://dlad4u.zhang-lab.org/outputs/32ogktn9gr406b6bkaac99na01/32ogktn9gr406b6bkaac99na01_index.html
http://dlad4u.zhang-lab.org/outputs/32ogktn9gr406b6bkaac99na01/32ogktn9gr406b6bkaac99na01_index.html
http://dlad4u.zhang-lab.org/outputs/32ogktn9gr406b6bkaac99na01/32ogktn9gr406b6bkaac99na01_index.html
http://dlad4u.zhang-lab.org/outputs/7igrjku8tdghv3h4jpqqhjc267/7igrjku8tdghv3h4jpqqhjc267_index.html
http://dlad4u.zhang-lab.org/outputs/7igrjku8tdghv3h4jpqqhjc267/7igrjku8tdghv3h4jpqqhjc267_index.html
http://dlad4u.zhang-lab.org/outputs/7igrjku8tdghv3h4jpqqhjc267/7igrjku8tdghv3h4jpqqhjc267_index.html
http://dlad4u.zhang-lab.org/outputs/9mp0aanh5dge5bhrq6loe8d9b7/9mp0aanh5dge5bhrq6loe8d9b7_index.html
http://dlad4u.zhang-lab.org/outputs/9mp0aanh5dge5bhrq6loe8d9b7/9mp0aanh5dge5bhrq6loe8d9b7_index.html
http://dlad4u.zhang-lab.org/outputs/9mp0aanh5dge5bhrq6loe8d9b7/9mp0aanh5dge5bhrq6loe8d9b7_index.html
http://dlad4u.zhang-lab.org/outputs/0go11hom4n98d1kfmao70t98l6/0go11hom4n98d1kfmao70t98l6_index.html
http://dlad4u.zhang-lab.org/outputs/0go11hom4n98d1kfmao70t98l6/0go11hom4n98d1kfmao70t98l6_index.html
http://dlad4u.zhang-lab.org/outputs/0go11hom4n98d1kfmao70t98l6/0go11hom4n98d1kfmao70t98l6_index.html
http://dlad4u.zhang-lab.org/outputs/21sqeisn0tbotbfdm5ehda61b0/21sqeisn0tbotbfdm5ehda61b0_index.html
http://dlad4u.zhang-lab.org/outputs/21sqeisn0tbotbfdm5ehda61b0/21sqeisn0tbotbfdm5ehda61b0_index.html
http://dlad4u.zhang-lab.org/outputs/21sqeisn0tbotbfdm5ehda61b0/21sqeisn0tbotbfdm5ehda61b0_index.html
http://dlad4u.zhang-lab.org/outputs/d67ke9m6sp50gmvcregoggs1q7/d67ke9m6sp50gmvcregoggs1q7_index.html
http://dlad4u.zhang-lab.org/outputs/d67ke9m6sp50gmvcregoggs1q7/d67ke9m6sp50gmvcregoggs1q7_index.html
http://dlad4u.zhang-lab.org/outputs/d67ke9m6sp50gmvcregoggs1q7/d67ke9m6sp50gmvcregoggs1q7_index.html
http://dlad4u.zhang-lab.org/outputs/8d0emi4d82862kjta2isa9rnv7/8d0emi4d82862kjta2isa9rnv7_index.html
http://dlad4u.zhang-lab.org/outputs/8d0emi4d82862kjta2isa9rnv7/8d0emi4d82862kjta2isa9rnv7_index.html
http://dlad4u.zhang-lab.org/outputs/8d0emi4d82862kjta2isa9rnv7/8d0emi4d82862kjta2isa9rnv7_index.html
http://dlad4u.zhang-lab.org/outputs/6v8jjnditclfp7llvhhkoimhp3/6v8jjnditclfp7llvhhkoimhp3_index.html
http://dlad4u.zhang-lab.org/outputs/6v8jjnditclfp7llvhhkoimhp3/6v8jjnditclfp7llvhhkoimhp3_index.html
http://dlad4u.zhang-lab.org/outputs/6v8jjnditclfp7llvhhkoimhp3/6v8jjnditclfp7llvhhkoimhp3_index.html
http://dlad4u.zhang-lab.org/outputs/gbmu1rv616fa1k62jl3uo4kaa7/gbmu1rv616fa1k62jl3uo4kaa7_index.html
http://dlad4u.zhang-lab.org/outputs/gbmu1rv616fa1k62jl3uo4kaa7/gbmu1rv616fa1k62jl3uo4kaa7_index.html
http://dlad4u.zhang-lab.org/outputs/gbmu1rv616fa1k62jl3uo4kaa7/gbmu1rv616fa1k62jl3uo4kaa7_index.html
http://dlad4u.zhang-lab.org/outputs/matlul64uhrbnqea0vg43jj4d7/matlul64uhrbnqea0vg43jj4d7_index.html
http://dlad4u.zhang-lab.org/outputs/matlul64uhrbnqea0vg43jj4d7/matlul64uhrbnqea0vg43jj4d7_index.html
http://dlad4u.zhang-lab.org/outputs/matlul64uhrbnqea0vg43jj4d7/matlul64uhrbnqea0vg43jj4d7_index.html
http://dlad4u.zhang-lab.org/outputs/gb568fu1huvagllh05ob6cgg70/gb568fu1huvagllh05ob6cgg70_index.html
http://dlad4u.zhang-lab.org/outputs/gb568fu1huvagllh05ob6cgg70/gb568fu1huvagllh05ob6cgg70_index.html
http://dlad4u.zhang-lab.org/outputs/gb568fu1huvagllh05ob6cgg70/gb568fu1huvagllh05ob6cgg70_index.html

Tablo 20. (Devam)

En yiiksek
S. . Hastahk
Aile Ismi Bitki Ad1 DLAD4U iliskili hastalik
No Sayisi L
ismi ve skoru
http://dlad4u.zhang-

12 Fabaceae tasrt?ﬁ]g;ﬂs 853 lab.org/outputs/8gk7rgfuépds1e565r0h48in96 Eégf;ugegz |13 one
/8gk7rgfubpds1e565r0h48in96_index.html ’
http://dlad4u.zhang- Haemonchiasis

12 Fabaceae Ceratonia Siliqgua 13 lab.org/outputs/gg40plirhdglvOn05mn7tvvi4d4 score: 8.1591
/9q40plirhdglvOn05mn7tvvid4_index.html T

S http://dlad4u.zhang- N

12 Fabaceae Ealega Officinalis 11 lab.org/outputs/tsdchjgvtlcupiOgOsceroi4e0/ts E(!g?;PfZ'sg;ézg

' dcbjgvtlcupiOgOsceroi4e0_index.html T
. http://dlad4u.zhang- .
12 Fabaceae Glycyrrhiza 547 lab.org/outputs/mnpeOcl1ldloocrggcalaseljo Hype'rtensmn
Glabra U score: 1172
/mnpe0cllldloocrggcalaseljo_index.html
http://dlad4u.zhang- Food
. lab.org/outputs/dqgvq941qkqOkc8766p41koj L
12 Fabaceae Lupinus Albus 32 e Hypersensitivity
217|/dqqu941qkq0k08766p41k0107_mdex.ht score: 271131
Lupinus htp =L, zhang, Disease Resistance
12 Fabaceae Anpustifolius L 14 lab.org/outputs/bdbfgsald18agftgadiu99jdi2/ score: 19.1703
9 ' bdbfgsaldl8agftgadiuggjdi2_index.html 19
http://dlad4u.zhang- .
12 Fabaceae \F;Elasgr(.)ilsus 340 lab.org/outputs/s3ebq63rnf33ig371blg0aled2 2:%(:23/'\3/; Igzhél
Y /s3ebq63rnf33ig371b1g0ale92_index.html T
http://dlad4u.zhang- . .
Trigonella lab.org/outputs/236hpdual7civve3mgllirbm Dlabeges Mellitus,
12 Fabaceae Foenum-Graecum 132 96/236hpdual7civvc3mgllirbm96_index.ht Experimental
e 9 —Inaex. score: 212.9938
Trigonella http://dlad4u.zhang- Diabetes Mellitus,
12 Fabaceae Foenum-Graecum 64 lab.org/outputs/ugtmkpaj3gpkbcfgqvcoft3mu  Experimental
L. 6/ugtmkpaj3gpkbcfggveoft3mu6_index.html score: 35.9032
Centaurium http://dlad4u.zhang- Diabetes Mellitus,
13 Gentianaceae Ervthraea 23 lab.org/outputs/kuivéehcl1srpj38mj9reojagé/  Type 2
y kuiv6ehc11srpj38mj9reojag6_index.html score: 9.2636
http://dlad4u.zhang-
13 Geraniaceae Geranium 4 lab.org/outputs/9mnc10608q6j52dpehil774u Keratitis, Herpetic
Robertianum d1/9mnc10608q6j52dpehil774udl_index.ht score: 4.3278
ml
Geranium http://dlad4u.zhang- Dermatitis,
13 Geraniaceae Robertianum L 2 lab.org/outputs/q4ps950r6kh3vrilldoul524v0/  Allergic Contact
' g4ps950r6kh3vrilldoul524v0_index.html score: 3.8483
Hypericum http://dlad4u.zhang- Depressive

14 Hypericaceae Pé/r?foratum 396 lab.org/outputs/3vrcpt5pod4enn595lomedpu0  Disorder
1/3vrept5pod4enn595lomedpu0l_index.html  score: 441.5039
http://dlad4u.zhang- Foot Diseases

15 Juglandaceae Juglans Regia 168 lab.org/outputs/b5lei70tvnbfr2k71f1dbhmeb2/ score: 77.5823
b5lei70tvnbfr2k7If1dbhmeb2_index.html R
http://dlad4u.zhang- Prostatic

15 Juglandaceae Juglans Regia L. 52 lab.org/outputs/cqjkitd21n83e2ajimcvbOpgp5  Neoplasms
/cqjkitd21n83e2ajimcvbOpgp5_index.html score: 7.6761

) Melissa http://dlad4u.zhang- ) Neoplasmms
16 Lamiaceae Officinalis 747 lab.org/outputs/dtvtdcu9umh167t40tumvudrj score: 58.8762

4/dtvtdcu9umh167t40tumvudrj4_index.html
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http://dlad4u.zhang-lab.org/outputs/8gk7rgfu6pds1e565r0h48in96/8gk7rgfu6pds1e565r0h48in96_index.html
http://dlad4u.zhang-lab.org/outputs/8gk7rgfu6pds1e565r0h48in96/8gk7rgfu6pds1e565r0h48in96_index.html
http://dlad4u.zhang-lab.org/outputs/8gk7rgfu6pds1e565r0h48in96/8gk7rgfu6pds1e565r0h48in96_index.html
http://dlad4u.zhang-lab.org/outputs/gq40plirhdqlv9n05mn7tvvi44/gq40plirhdqlv9n05mn7tvvi44_index.html
http://dlad4u.zhang-lab.org/outputs/gq40plirhdqlv9n05mn7tvvi44/gq40plirhdqlv9n05mn7tvvi44_index.html
http://dlad4u.zhang-lab.org/outputs/gq40plirhdqlv9n05mn7tvvi44/gq40plirhdqlv9n05mn7tvvi44_index.html
http://dlad4u.zhang-lab.org/outputs/tsdcbjgvtlcupi0g0sceroi4e0/tsdcbjgvtlcupi0g0sceroi4e0_index.html
http://dlad4u.zhang-lab.org/outputs/tsdcbjgvtlcupi0g0sceroi4e0/tsdcbjgvtlcupi0g0sceroi4e0_index.html
http://dlad4u.zhang-lab.org/outputs/tsdcbjgvtlcupi0g0sceroi4e0/tsdcbjgvtlcupi0g0sceroi4e0_index.html
http://dlad4u.zhang-lab.org/outputs/mnpe0cl1ld1oocrggca1ase1j0/mnpe0cl1ld1oocrggca1ase1j0_index.html
http://dlad4u.zhang-lab.org/outputs/mnpe0cl1ld1oocrggca1ase1j0/mnpe0cl1ld1oocrggca1ase1j0_index.html
http://dlad4u.zhang-lab.org/outputs/mnpe0cl1ld1oocrggca1ase1j0/mnpe0cl1ld1oocrggca1ase1j0_index.html
http://dlad4u.zhang-lab.org/outputs/dqgvq941qkq0kc8766p41kojo7/dqgvq941qkq0kc8766p41kojo7_index.html
http://dlad4u.zhang-lab.org/outputs/dqgvq941qkq0kc8766p41kojo7/dqgvq941qkq0kc8766p41kojo7_index.html
http://dlad4u.zhang-lab.org/outputs/dqgvq941qkq0kc8766p41kojo7/dqgvq941qkq0kc8766p41kojo7_index.html
http://dlad4u.zhang-lab.org/outputs/dqgvq941qkq0kc8766p41kojo7/dqgvq941qkq0kc8766p41kojo7_index.html
http://dlad4u.zhang-lab.org/outputs/bdbfgsa1d18agftga4iu99jdl2/bdbfgsa1d18agftga4iu99jdl2_index.html
http://dlad4u.zhang-lab.org/outputs/bdbfgsa1d18agftga4iu99jdl2/bdbfgsa1d18agftga4iu99jdl2_index.html
http://dlad4u.zhang-lab.org/outputs/bdbfgsa1d18agftga4iu99jdl2/bdbfgsa1d18agftga4iu99jdl2_index.html
http://dlad4u.zhang-lab.org/outputs/s3ebq63rnf33ig371b1q0a1e92/s3ebq63rnf33ig371b1q0a1e92_index.html
http://dlad4u.zhang-lab.org/outputs/s3ebq63rnf33ig371b1q0a1e92/s3ebq63rnf33ig371b1q0a1e92_index.html
http://dlad4u.zhang-lab.org/outputs/s3ebq63rnf33ig371b1q0a1e92/s3ebq63rnf33ig371b1q0a1e92_index.html
http://dlad4u.zhang-lab.org/outputs/236hpdua17civvc3mg11lrbm96/236hpdua17civvc3mg11lrbm96_index.html
http://dlad4u.zhang-lab.org/outputs/236hpdua17civvc3mg11lrbm96/236hpdua17civvc3mg11lrbm96_index.html
http://dlad4u.zhang-lab.org/outputs/236hpdua17civvc3mg11lrbm96/236hpdua17civvc3mg11lrbm96_index.html
http://dlad4u.zhang-lab.org/outputs/236hpdua17civvc3mg11lrbm96/236hpdua17civvc3mg11lrbm96_index.html
http://dlad4u.zhang-lab.org/outputs/uqtmkpaj3gpkbcfqqvcoft3mu6/uqtmkpaj3gpkbcfqqvcoft3mu6_index.html
http://dlad4u.zhang-lab.org/outputs/uqtmkpaj3gpkbcfqqvcoft3mu6/uqtmkpaj3gpkbcfqqvcoft3mu6_index.html
http://dlad4u.zhang-lab.org/outputs/uqtmkpaj3gpkbcfqqvcoft3mu6/uqtmkpaj3gpkbcfqqvcoft3mu6_index.html
http://dlad4u.zhang-lab.org/outputs/kuiv6ehc11srpj38mj9reojag6/kuiv6ehc11srpj38mj9reojag6_index.html
http://dlad4u.zhang-lab.org/outputs/kuiv6ehc11srpj38mj9reojag6/kuiv6ehc11srpj38mj9reojag6_index.html
http://dlad4u.zhang-lab.org/outputs/kuiv6ehc11srpj38mj9reojag6/kuiv6ehc11srpj38mj9reojag6_index.html
http://dlad4u.zhang-lab.org/outputs/9mnc106o8q6j52dpehi1774ud1/9mnc106o8q6j52dpehi1774ud1_index.html
http://dlad4u.zhang-lab.org/outputs/9mnc106o8q6j52dpehi1774ud1/9mnc106o8q6j52dpehi1774ud1_index.html
http://dlad4u.zhang-lab.org/outputs/9mnc106o8q6j52dpehi1774ud1/9mnc106o8q6j52dpehi1774ud1_index.html
http://dlad4u.zhang-lab.org/outputs/9mnc106o8q6j52dpehi1774ud1/9mnc106o8q6j52dpehi1774ud1_index.html
http://dlad4u.zhang-lab.org/outputs/q4ps950r6kh3vril1doul524v0/q4ps950r6kh3vril1doul524v0_index.html
http://dlad4u.zhang-lab.org/outputs/q4ps950r6kh3vril1doul524v0/q4ps950r6kh3vril1doul524v0_index.html
http://dlad4u.zhang-lab.org/outputs/q4ps950r6kh3vril1doul524v0/q4ps950r6kh3vril1doul524v0_index.html
http://dlad4u.zhang-lab.org/outputs/3vrcpt5pod4enn595lomcdpu01/3vrcpt5pod4enn595lomcdpu01_index.html
http://dlad4u.zhang-lab.org/outputs/3vrcpt5pod4enn595lomcdpu01/3vrcpt5pod4enn595lomcdpu01_index.html
http://dlad4u.zhang-lab.org/outputs/3vrcpt5pod4enn595lomcdpu01/3vrcpt5pod4enn595lomcdpu01_index.html
http://dlad4u.zhang-lab.org/outputs/cqjkitd21n83e2aj1mcvb0pqp5/cqjkitd21n83e2aj1mcvb0pqp5_index.html
http://dlad4u.zhang-lab.org/outputs/cqjkitd21n83e2aj1mcvb0pqp5/cqjkitd21n83e2aj1mcvb0pqp5_index.html
http://dlad4u.zhang-lab.org/outputs/cqjkitd21n83e2aj1mcvb0pqp5/cqjkitd21n83e2aj1mcvb0pqp5_index.html
http://dlad4u.zhang-lab.org/outputs/dtvtdcu9umh167t40tumvu4rj4/dtvtdcu9umh167t40tumvu4rj4_index.html
http://dlad4u.zhang-lab.org/outputs/dtvtdcu9umh167t40tumvu4rj4/dtvtdcu9umh167t40tumvu4rj4_index.html
http://dlad4u.zhang-lab.org/outputs/dtvtdcu9umh167t40tumvu4rj4/dtvtdcu9umh167t40tumvu4rj4_index.html

Tablo 20. (Devam)

S Hastalik En yiiksek
) Aile Ismi Bitki Adi DLAD4U iligkili hastalik
No Sayis1 P
ismi ve skoru
Ocimum http: //dlad4u.zhang- Cyclosporiasis
16 Lamiaceae Basilicum 101 lab.org/outputs/he4it5u766q7uj7nmidjlvcoo5/ sc):)re' gl 7105
he4it5u766q7uj7nmidjlvcoo5_index.html T
http://dlad4u.zhang- Taste
16 Lamiaceae Origanum Onites 115 lab.org/outputs/odcrvjOto05mg9jejmilfdjkj7/o score: 44.0539
dcrvjOto05mg9jejmilfdjkj7_index.html T
Rosmarinus http://dlad4u.zhang- Taste
16 Lamiaceae L 179 lab.org/outputs/mgitmqfrc4qpihqflse36r81m2 .
Officinalis /mgitmqfrc4qpihqflse36r81m2_index.html score: 30.2280
http://dladau. zhang- Alzheimer Disease
16 Lamiaceae Salvia Officinalis 111 lab.org/outputs/r3i8naOplfr4d1t4pocok92mgl score: 21.3944
/r3i8nalplfr4dltdpocok92mgl_index.html e
http://dlad4u.zhang- Diabetes Mellitus,
16 Lamiaceae Satureja Thymbra 5 lab.org/outputs/k3hh373mrOvtvajsfu82kour37  Experimental
/k3hh373mrOvtvajsfu82kour37_index.html score: 3.0907
http://dlad4u.zhang- Diabetes Mellitus,
16 Lamiaceae Teucrium Polium 67 lab.org/outputs/4kp2t3m5hgg5hghn8a2pjada2  Experimental
0/4kp2t3m5hqg5hghn8a2pja0a20_index.html  score: 24.0043
- . http://dlad4u.zhang- Diabetes Mellitus,
16 Lamiaceae [eucrlum Polium 27 lab.org/outputs/gk31u9qg312gvkk3h0t8qt1f8c7/  Experimental
' gk3lu9g312gvkk3h0t8qt1f8c7_index.html score: 10.3375
Thymus http://dlad4u.zhang- Thymus
16 Lamiaceae LeZcostomus 2547 lab.org/outputs/tc76if8cvnn8ivm2snjn43nb81  Neoplasms
/tc76if8cvnn8ivm2snjn43nb81_index.html score: 8998
Cinnamomum http://dlad4u.zhang- Diabetes Mellitus,
17 Lauraceae Zevlanicum 205 lab.org/outputs/3114b0rf33925p9rv6eilanio5  Type 2
y /3114b0rf33925p9rv6eilanlo5_index.html score: 120.8626
Linum http://dlad4u.zhang-
18 Linaceae Usitatissimum 540 lab.org/outputs/vohetlj5k9umleh3tfb99t58s2/  Byssinosis
vohetlj5k9umleh3tfb99t58s2_index.html
Linum http://dlad4u.zhang- Hypercholesterole
18 Linaceae Usitatissimum L 71 lab.org/outputs/mv06jn8rg5ugb2v7ktlr6l26h mia
' 3/mv06jn8rg5ugb2v7ktlr6126h3_index.html score: 14.5808
http://dlad4u.zhang- Prostatic
19 Lythraceae Punica Granatum 278 lab.org/outputs/umbc0k7s98aif6ehmsi36pdok  Neoplasms
3/umbcOk7s98aif6ehmsi36p4ok3_index.html  score: 86.5233
Abelmoschus http://dlad4u.zhang- Diabetic
20 Malvaceae Esculentus 49 lab.org/outputs/t6114673q0gkptfj882kg7bord/  Nephropathies
t6114673q0gkptfj882kg7bor4_index.html score: 10.3268
Hibiscus http://dlad4u.zhang- Diabetic
20 Malvaceae Esculentus L 25 lab.org/outputs/d3es94un9jjfpm4vc3eq8nfhr2  Nephropathies
' /d3es94un9jjfpmdvc3eq8nfhr2_index.html score: 8.7302
http://dlad4u.zhang- Diabetes Mellitus,
21 Moraceae Morus Alba 101 lah.org/outputs/t59vfa2ldb3114ug0jceqsibg7/  Experimental
t59vfa2ldb3114ug0jceqs1b87_index.html score: 43.9291
http://dlad4u.zhang- Rhinitis, Allergic,
22 Oleaceae Olea Europaea 465 lab.org/outputs/I2bp2n5grnlcndlk179mmajg6é  Seasonal
2/12bp2n5grnlendlk179mmajg62_index.html  score: 307.4261
http://dlad4u.zhang- Taste
22 Oleaceae Olea Europaea L. 89 lab.org/outputs/i31lu0sr11me5f9jrn2rgdskm5

/i311u0sr11me5f9jrn2rgdskm5_index.html

83

score: 36.6872


http://dlad4u.zhang-lab.org/outputs/he4it5u766q7uj7nmidjlvcoo5/he4it5u766q7uj7nmidjlvcoo5_index.html
http://dlad4u.zhang-lab.org/outputs/he4it5u766q7uj7nmidjlvcoo5/he4it5u766q7uj7nmidjlvcoo5_index.html
http://dlad4u.zhang-lab.org/outputs/he4it5u766q7uj7nmidjlvcoo5/he4it5u766q7uj7nmidjlvcoo5_index.html
http://dlad4u.zhang-lab.org/outputs/odcrvj0to05mg9jejmilfdjkj7/odcrvj0to05mg9jejmilfdjkj7_index.html
http://dlad4u.zhang-lab.org/outputs/odcrvj0to05mg9jejmilfdjkj7/odcrvj0to05mg9jejmilfdjkj7_index.html
http://dlad4u.zhang-lab.org/outputs/odcrvj0to05mg9jejmilfdjkj7/odcrvj0to05mg9jejmilfdjkj7_index.html
http://dlad4u.zhang-lab.org/outputs/mgitmqfrc4qpihqflse36r81m2/mgitmqfrc4qpihqflse36r81m2_index.html
http://dlad4u.zhang-lab.org/outputs/mgitmqfrc4qpihqflse36r81m2/mgitmqfrc4qpihqflse36r81m2_index.html
http://dlad4u.zhang-lab.org/outputs/mgitmqfrc4qpihqflse36r81m2/mgitmqfrc4qpihqflse36r81m2_index.html
http://dlad4u.zhang-lab.org/outputs/r3i8na0plfr4d1t4pocok92mg1/r3i8na0plfr4d1t4pocok92mg1_index.html
http://dlad4u.zhang-lab.org/outputs/r3i8na0plfr4d1t4pocok92mg1/r3i8na0plfr4d1t4pocok92mg1_index.html
http://dlad4u.zhang-lab.org/outputs/r3i8na0plfr4d1t4pocok92mg1/r3i8na0plfr4d1t4pocok92mg1_index.html
http://dlad4u.zhang-lab.org/outputs/k3hh373mr0vtvajsfu82kour37/k3hh373mr0vtvajsfu82kour37_index.html
http://dlad4u.zhang-lab.org/outputs/k3hh373mr0vtvajsfu82kour37/k3hh373mr0vtvajsfu82kour37_index.html
http://dlad4u.zhang-lab.org/outputs/k3hh373mr0vtvajsfu82kour37/k3hh373mr0vtvajsfu82kour37_index.html
http://dlad4u.zhang-lab.org/outputs/4kp2t3m5hqg5hghn8a2pja0a20/4kp2t3m5hqg5hghn8a2pja0a20_index.html
http://dlad4u.zhang-lab.org/outputs/4kp2t3m5hqg5hghn8a2pja0a20/4kp2t3m5hqg5hghn8a2pja0a20_index.html
http://dlad4u.zhang-lab.org/outputs/4kp2t3m5hqg5hghn8a2pja0a20/4kp2t3m5hqg5hghn8a2pja0a20_index.html
http://dlad4u.zhang-lab.org/outputs/gk3lu9q3l2gvkk3h0t8qt1f8c7/gk3lu9q3l2gvkk3h0t8qt1f8c7_index.html
http://dlad4u.zhang-lab.org/outputs/gk3lu9q3l2gvkk3h0t8qt1f8c7/gk3lu9q3l2gvkk3h0t8qt1f8c7_index.html
http://dlad4u.zhang-lab.org/outputs/gk3lu9q3l2gvkk3h0t8qt1f8c7/gk3lu9q3l2gvkk3h0t8qt1f8c7_index.html
http://dlad4u.zhang-lab.org/outputs/tc76if8cvnn8ivm2snjn43nb81/tc76if8cvnn8ivm2snjn43nb81_index.html
http://dlad4u.zhang-lab.org/outputs/tc76if8cvnn8ivm2snjn43nb81/tc76if8cvnn8ivm2snjn43nb81_index.html
http://dlad4u.zhang-lab.org/outputs/tc76if8cvnn8ivm2snjn43nb81/tc76if8cvnn8ivm2snjn43nb81_index.html
http://dlad4u.zhang-lab.org/outputs/3114b0rf33925p9rv6ei1an1o5/3114b0rf33925p9rv6ei1an1o5_index.html
http://dlad4u.zhang-lab.org/outputs/3114b0rf33925p9rv6ei1an1o5/3114b0rf33925p9rv6ei1an1o5_index.html
http://dlad4u.zhang-lab.org/outputs/3114b0rf33925p9rv6ei1an1o5/3114b0rf33925p9rv6ei1an1o5_index.html
http://dlad4u.zhang-lab.org/outputs/vohetlj5k9umleh3tfb99t58s2/vohetlj5k9umleh3tfb99t58s2_index.html
http://dlad4u.zhang-lab.org/outputs/vohetlj5k9umleh3tfb99t58s2/vohetlj5k9umleh3tfb99t58s2_index.html
http://dlad4u.zhang-lab.org/outputs/vohetlj5k9umleh3tfb99t58s2/vohetlj5k9umleh3tfb99t58s2_index.html
http://dlad4u.zhang-lab.org/outputs/mv06jn8rq5uqb2v7kt1r6l26h3/mv06jn8rq5uqb2v7kt1r6l26h3_index.html
http://dlad4u.zhang-lab.org/outputs/mv06jn8rq5uqb2v7kt1r6l26h3/mv06jn8rq5uqb2v7kt1r6l26h3_index.html
http://dlad4u.zhang-lab.org/outputs/mv06jn8rq5uqb2v7kt1r6l26h3/mv06jn8rq5uqb2v7kt1r6l26h3_index.html
http://dlad4u.zhang-lab.org/outputs/umbc0k7s98aif6ehmsi36p4ok3/umbc0k7s98aif6ehmsi36p4ok3_index.html
http://dlad4u.zhang-lab.org/outputs/umbc0k7s98aif6ehmsi36p4ok3/umbc0k7s98aif6ehmsi36p4ok3_index.html
http://dlad4u.zhang-lab.org/outputs/umbc0k7s98aif6ehmsi36p4ok3/umbc0k7s98aif6ehmsi36p4ok3_index.html
http://dlad4u.zhang-lab.org/outputs/t6l14673q0gkptfj882kg7bor4/t6l14673q0gkptfj882kg7bor4_index.html
http://dlad4u.zhang-lab.org/outputs/t6l14673q0gkptfj882kg7bor4/t6l14673q0gkptfj882kg7bor4_index.html
http://dlad4u.zhang-lab.org/outputs/t6l14673q0gkptfj882kg7bor4/t6l14673q0gkptfj882kg7bor4_index.html
http://dlad4u.zhang-lab.org/outputs/d3es94un9jjfpm4vc3eq8nfhr2/d3es94un9jjfpm4vc3eq8nfhr2_index.html
http://dlad4u.zhang-lab.org/outputs/d3es94un9jjfpm4vc3eq8nfhr2/d3es94un9jjfpm4vc3eq8nfhr2_index.html
http://dlad4u.zhang-lab.org/outputs/d3es94un9jjfpm4vc3eq8nfhr2/d3es94un9jjfpm4vc3eq8nfhr2_index.html
http://dlad4u.zhang-lab.org/outputs/t59vfa2ldb3114ug0jceqs1b87/t59vfa2ldb3114ug0jceqs1b87_index.html
http://dlad4u.zhang-lab.org/outputs/t59vfa2ldb3114ug0jceqs1b87/t59vfa2ldb3114ug0jceqs1b87_index.html
http://dlad4u.zhang-lab.org/outputs/t59vfa2ldb3114ug0jceqs1b87/t59vfa2ldb3114ug0jceqs1b87_index.html
http://dlad4u.zhang-lab.org/outputs/l2bp2n5grn1cndlk179mmajg62/l2bp2n5grn1cndlk179mmajg62_index.html
http://dlad4u.zhang-lab.org/outputs/l2bp2n5grn1cndlk179mmajg62/l2bp2n5grn1cndlk179mmajg62_index.html
http://dlad4u.zhang-lab.org/outputs/l2bp2n5grn1cndlk179mmajg62/l2bp2n5grn1cndlk179mmajg62_index.html
http://dlad4u.zhang-lab.org/outputs/i31lu0sr11me5f9jrn2rq4skm5/i31lu0sr11me5f9jrn2rq4skm5_index.html
http://dlad4u.zhang-lab.org/outputs/i31lu0sr11me5f9jrn2rq4skm5/i31lu0sr11me5f9jrn2rq4skm5_index.html
http://dlad4u.zhang-lab.org/outputs/i31lu0sr11me5f9jrn2rq4skm5/i31lu0sr11me5f9jrn2rq4skm5_index.html

Tablo 20. (Devam)

S. oo . Hastalik En y.u.ksek
No Aile Ismi Bitki Adi Sayst DLAD4U !llsk_lll hastahk
ismi ve skoru
http://dlad4u.zhang- Food
. s lab.org/outputs/uvqo6rc156a4094k46vov3gb .
23 Pedaliaceae Sesamum Indicum 37 21/uvo6rc156a4094k46vOv3gh21_index.ht Hype'rsensmvny
mi score: 14.2833
P http://dlad4u.zhang- .
23 Pedaliaceae fesam”m Indicum 17 lab.org/outputs/9gnvehju8r0aid30fflcegmd67 i%?g%vifgg
' /9gnvehju8r0aid30fflcegmd67_index.html T
http://dlad4u.zhang- A
24 Plantaginaceae E;ir::tea(?lgta 187 lab.org/outputs/hgr815ilfob4nenvsiijapl1544/ ;%?Zt_'%t'lofgs
hgr815i1fob4nenvsiijap1544_index.html T
Plantago http://dlad4u.zhang- Constipation
24 Plantaginaceae Lanceoglata L 187 lab.org/outputs/pbo7n10fi6tgmfekoghcdganf? score: ?0 1495
' /pbo7n10fi6tgmfekoghcdganf7_index.html T
http://dlad4u.zhang- Celiac Disease
25 Poaceae Avena Sativa 350 lab.org/outputs/2e290gba2sh36i2a8skhi362q5 score: 216.6547
/2e290gba2sh36i2a8skhi362g5_index.html ’ '
witp:/idlagigggnang- Disease Resistance
25 Poaceae Hordeum Vulgare 269 lab.org/outputs/asdu83bg7ohhv6u9d0d1i0qlt4 score: 295.6020
/asdu83bg70hhv6u9d0d1iOglt4_index.html ’ ’
http://dlad4u.zhang- Rhinitis, Allergic,
26 Polygonaceae Rumex crispus 88 lab.org/outputs/6e9lq38nag9250io5qelredvk2  Seasonal
16e91g38nag9250i05gelredvk2_index.html score: 12.8824
http://dlad4u.zhang- Glucose
26 Polygonaceae Rheum Ribes 4 lab.org/outputs/uigijh101177vidjvkbfdmvrb7/  Intolerance
uigijb101177vidjvkbfdmvrb7_index.html score: 3.7950
http://dlad4u.zhang- Glucose
26 Polygonaceae Rheum Ribes L. 2 lab.org/outputs/p4fohkvns9p5fpp9f6euit7fv2/  Intolerance
p4fohkvns9p5fpp9f6euit7fv2_index.html score: 4.2719
http://dlad4u.zhang- Rhinitis, Allergic,
26 Polygonaceae Rumex Acetosella 88 lab.org/outputs/udild6pOpggksaa23kfj6bb814  Seasonal
/udildépOpggksaa23kfjébb814_index.html score: 12.8824
Portulaca http://dlad4u.zhang- Diabetes Mellitus,
27 Portulacaceae Oleracea 66 lab.org/outputs/ujh7j1bgk58i2ssvtj0o3um8g4  Experimental
/ujh7j1bgk58i2ssvtj0o3um8g4_index.html score: 8.9478
Portulaca http://dlad4u.zhang- Insulin Resistance
27 Portulacaceae Oleracea L 37 lab.org/outputs/93pangb3atkv0djl7hk176m9s score: 4.5564
’ 3/93pangb3atkv0djlI7hk176m9s3_index.html o
. http://dlad4u.zhang-
28 Punicaceae FL’unlca Granatum 88 lab.org/outputs/I6907tbhrO6eduvj7snris31i3/I :;a;::_ 17.2108
' 6907tbhr06eduvj7snris31i3_index.html T
http://dlad4u.zhang- Diabetes Mellitus,
29 Ranunculaceae Nigella Sativa 255 lab.org/outputs/c447hgagnh97jk2n8i6vncd42  Experimental
2/c447hgagnh97jk2n8i6vncd422_index.html score: 51.1733
http://dlad4u.zhang- .
30 Rosaceae f\:/l?r:gegﬁz 152 lab.org/outputs/ggljffcv5p9gq88gr3h28qg51700 ;%ig_ 'E'luggso
gy Igg1jffcvsp9q88grab28q51700_index.html Sheld
Eriobotrva http://dlad4u.zhang- Diabetes Mellitus,
30 Rosaceae Japonicay 54 lab.org/outputs/O1favnfdjllpasn78vggjtcfb4/0  Experimental

1favnfdjllpasn78vggjtcfb4_index.html
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http://dlad4u.zhang-lab.org/outputs/uvqo6rc156a4094k46v9v3qb21/uvqo6rc156a4094k46v9v3qb21_index.html
http://dlad4u.zhang-lab.org/outputs/uvqo6rc156a4094k46v9v3qb21/uvqo6rc156a4094k46v9v3qb21_index.html
http://dlad4u.zhang-lab.org/outputs/uvqo6rc156a4094k46v9v3qb21/uvqo6rc156a4094k46v9v3qb21_index.html
http://dlad4u.zhang-lab.org/outputs/uvqo6rc156a4094k46v9v3qb21/uvqo6rc156a4094k46v9v3qb21_index.html
http://dlad4u.zhang-lab.org/outputs/9gnvehju8r0aid30ff1cegmd67/9gnvehju8r0aid30ff1cegmd67_index.html
http://dlad4u.zhang-lab.org/outputs/9gnvehju8r0aid30ff1cegmd67/9gnvehju8r0aid30ff1cegmd67_index.html
http://dlad4u.zhang-lab.org/outputs/9gnvehju8r0aid30ff1cegmd67/9gnvehju8r0aid30ff1cegmd67_index.html
http://dlad4u.zhang-lab.org/outputs/hgr815i1fob4nenvsiijap1544/hgr815i1fob4nenvsiijap1544_index.html
http://dlad4u.zhang-lab.org/outputs/hgr815i1fob4nenvsiijap1544/hgr815i1fob4nenvsiijap1544_index.html
http://dlad4u.zhang-lab.org/outputs/hgr815i1fob4nenvsiijap1544/hgr815i1fob4nenvsiijap1544_index.html
http://dlad4u.zhang-lab.org/outputs/pbo7n10fi6tqmfekoqhcdqanf7/pbo7n10fi6tqmfekoqhcdqanf7_index.html
http://dlad4u.zhang-lab.org/outputs/pbo7n10fi6tqmfekoqhcdqanf7/pbo7n10fi6tqmfekoqhcdqanf7_index.html
http://dlad4u.zhang-lab.org/outputs/pbo7n10fi6tqmfekoqhcdqanf7/pbo7n10fi6tqmfekoqhcdqanf7_index.html
http://dlad4u.zhang-lab.org/outputs/2e29ogba2sh36i2a8skhi362q5/2e29ogba2sh36i2a8skhi362q5_index.html
http://dlad4u.zhang-lab.org/outputs/2e29ogba2sh36i2a8skhi362q5/2e29ogba2sh36i2a8skhi362q5_index.html
http://dlad4u.zhang-lab.org/outputs/2e29ogba2sh36i2a8skhi362q5/2e29ogba2sh36i2a8skhi362q5_index.html
http://dlad4u.zhang-lab.org/outputs/asdu83bg7ohhv6u9d0d1i0qlt4/asdu83bg7ohhv6u9d0d1i0qlt4_index.html
http://dlad4u.zhang-lab.org/outputs/asdu83bg7ohhv6u9d0d1i0qlt4/asdu83bg7ohhv6u9d0d1i0qlt4_index.html
http://dlad4u.zhang-lab.org/outputs/asdu83bg7ohhv6u9d0d1i0qlt4/asdu83bg7ohhv6u9d0d1i0qlt4_index.html
http://dlad4u.zhang-lab.org/outputs/6e9lq38nag925oio5qe1redvk2/6e9lq38nag925oio5qe1redvk2_index.html
http://dlad4u.zhang-lab.org/outputs/6e9lq38nag925oio5qe1redvk2/6e9lq38nag925oio5qe1redvk2_index.html
http://dlad4u.zhang-lab.org/outputs/6e9lq38nag925oio5qe1redvk2/6e9lq38nag925oio5qe1redvk2_index.html
http://dlad4u.zhang-lab.org/outputs/uigijb101177vi4jvkbf4mvrb7/uigijb101177vi4jvkbf4mvrb7_index.html
http://dlad4u.zhang-lab.org/outputs/uigijb101177vi4jvkbf4mvrb7/uigijb101177vi4jvkbf4mvrb7_index.html
http://dlad4u.zhang-lab.org/outputs/uigijb101177vi4jvkbf4mvrb7/uigijb101177vi4jvkbf4mvrb7_index.html
http://dlad4u.zhang-lab.org/outputs/p4fohkvns9p5fpp9f6euit7fv2/p4fohkvns9p5fpp9f6euit7fv2_index.html
http://dlad4u.zhang-lab.org/outputs/p4fohkvns9p5fpp9f6euit7fv2/p4fohkvns9p5fpp9f6euit7fv2_index.html
http://dlad4u.zhang-lab.org/outputs/p4fohkvns9p5fpp9f6euit7fv2/p4fohkvns9p5fpp9f6euit7fv2_index.html
http://dlad4u.zhang-lab.org/outputs/udild6p0pgqksaa23kfj6bb814/udild6p0pgqksaa23kfj6bb814_index.html
http://dlad4u.zhang-lab.org/outputs/udild6p0pgqksaa23kfj6bb814/udild6p0pgqksaa23kfj6bb814_index.html
http://dlad4u.zhang-lab.org/outputs/udild6p0pgqksaa23kfj6bb814/udild6p0pgqksaa23kfj6bb814_index.html
http://dlad4u.zhang-lab.org/outputs/ujh7j1bqk58i2ssvtj0o3um8g4/ujh7j1bqk58i2ssvtj0o3um8g4_index.html
http://dlad4u.zhang-lab.org/outputs/ujh7j1bqk58i2ssvtj0o3um8g4/ujh7j1bqk58i2ssvtj0o3um8g4_index.html
http://dlad4u.zhang-lab.org/outputs/ujh7j1bqk58i2ssvtj0o3um8g4/ujh7j1bqk58i2ssvtj0o3um8g4_index.html
http://dlad4u.zhang-lab.org/outputs/93pangb3atkv0djl7hk176m9s3/93pangb3atkv0djl7hk176m9s3_index.html
http://dlad4u.zhang-lab.org/outputs/93pangb3atkv0djl7hk176m9s3/93pangb3atkv0djl7hk176m9s3_index.html
http://dlad4u.zhang-lab.org/outputs/93pangb3atkv0djl7hk176m9s3/93pangb3atkv0djl7hk176m9s3_index.html
http://dlad4u.zhang-lab.org/outputs/l6907tbhr06eduvj7snr1s31i3/l6907tbhr06eduvj7snr1s31i3_index.html
http://dlad4u.zhang-lab.org/outputs/l6907tbhr06eduvj7snr1s31i3/l6907tbhr06eduvj7snr1s31i3_index.html
http://dlad4u.zhang-lab.org/outputs/l6907tbhr06eduvj7snr1s31i3/l6907tbhr06eduvj7snr1s31i3_index.html
http://dlad4u.zhang-lab.org/outputs/c447hgagnh97jk2n8i6vncd422/c447hgagnh97jk2n8i6vncd422_index.html
http://dlad4u.zhang-lab.org/outputs/c447hgagnh97jk2n8i6vncd422/c447hgagnh97jk2n8i6vncd422_index.html
http://dlad4u.zhang-lab.org/outputs/c447hgagnh97jk2n8i6vncd422/c447hgagnh97jk2n8i6vncd422_index.html
http://dlad4u.zhang-lab.org/outputs/gg1jffcv5p9q88gr3b28q5l700/gg1jffcv5p9q88gr3b28q5l700_index.html
http://dlad4u.zhang-lab.org/outputs/gg1jffcv5p9q88gr3b28q5l700/gg1jffcv5p9q88gr3b28q5l700_index.html
http://dlad4u.zhang-lab.org/outputs/gg1jffcv5p9q88gr3b28q5l700/gg1jffcv5p9q88gr3b28q5l700_index.html
http://dlad4u.zhang-lab.org/outputs/01favnfdjl1pasn78vggjtcfb4/01favnfdjl1pasn78vggjtcfb4_index.html
http://dlad4u.zhang-lab.org/outputs/01favnfdjl1pasn78vggjtcfb4/01favnfdjl1pasn78vggjtcfb4_index.html
http://dlad4u.zhang-lab.org/outputs/01favnfdjl1pasn78vggjtcfb4/01favnfdjl1pasn78vggjtcfb4_index.html

Tablo 20. (Devam)

En yiiksek
S. e e Hastalik arepers
Aile Ismi Bitki Adi DLAD4U iliskili hastalik
No Sayisi L
ismi ve skoru
http://dlad4u.zhang- Taste
30 Rosaceae Fragaria Vesca 123 lab.org/outputs/df40nsk4oc6f9soufsa97pg9ohl score: 92.4899
/df40nsk4oc6f9soufsa97pg9hl_index.html T
http://dlad4u.zhang- Atherosclerosis
30 Rosaceae Fragaria VescaL. 18 lab.org/outputs/t9olo7q96gbka9alj7svuvkob2 score: 8.2875
/t90l07q96gbkadalj7svuvk0b2_index.html T
http://dlad4u.zhang- Food
30 Rosaceae Malus Domestica 279 lab.org/outputs/4ulkem698q3gillujtsvlirdl4/  Hypersensitivity
4ulkem698q3gillujtsvlird14_index.html score: 265.2528
http://dlad4u.zhang- Food
30 Rosaceae Prunus Cerasus 31 lab.org/outputs/Icjo8mhtppae3a9bvifeOqolo0  Hypersensitivity
/Icjo8mhtppae3a9bvife0golo0_index.html score: 41.0782
http://dlad4u.zhang- Food
30 Rosaceae Prunus Cocomilia 355 lab.org/outputs/hmOdeqgk7tocivhjghbgfmr9sr0  Hypersensitivity
/hm0degk7tocivhjghbgfmr9sr0_index.html score: 322.8067
Sarcopoterium http://dlad4u.zhang- Diabetes Mellitus,
30 Rosaceae s inogum 8 lab.org/outputs/e2q7bl9v3400aumjblatkOso76 ~ Experimental
P /e2q7bl9v3400aumjblatk0so76_index.html score: 5.9604
Sarcopoterium http://dlad4u.zhang- Glucose
30 Rosaceae Spinosum (L.) 5 lab.org/outputs/reuvrm5a69bt96qri75j9mli744  Intolerance
Spach /reuvrm5a69bt96qri75j9mlI744_index.html score: 3.9709
http://dlad4u.zhang- Taste
31 Rutaceae Citrus Maxima 943 lab.org/outputs/22k9qp4jm7121nhcluod01336 score: 1156
3/22k9qp4jm7121nhcluod0I3363_index.html ’
Solanum http://dladau. zhang- Disease Resistance
32 Solanaceae Tuberosum 333 lab.org/outputs/o4pgggensvpddin7holgm101l score: 296.2682
3/o4pgggensvpddih7holgm10113_index.html e
http://dlad4u.zhang-
. . . lab.org/outputs/escmmhblrmngoc5be9tu55g7  Prostatic
33 Urticaceae Urtica Dioica 115 95/escmmhblrmngoc5be9tu55g795_index.ht Hyperplasia
ml
http://dlad4u.zhang- Diabetes Mellitus,
33 Urticaceae Urtica Dioica L. 30 lab.org/outputs/8g8hsoipejc8t8gbnn8ukiebe4/  Experimental
8g8hsoipejc8t8gbnn8ukiebe4_index.html score: 18.2640
Vaccinium http://dladau.zhang- Reperfusion Injury
34 Urticaceae Myrtillus L 27 lab.org/outputs/paplvvs98hgu5vkhvijhiqcil5/ score: 5.0483
y ' paplvvs98hgu5vkhvijhigeil5_index.html T
http://dlad4u.zhang- Taste
35 Vitaceae Vitis Vinifera 511 lab.org/outputs/2glm5g91br7d23v551jkcOmr5 1138
score:

4.2.3. Biyoaktiflerinin Belirlenmesi

alanyazin

5/2glm5g9lbr7d23v55IjkcOmr55_index.html

Ailelerine gore 35 ailede siniflandirilan 92 tane bitkinin biyoaktif bilesikleri

taramasi,

IMPPAT

(https://cb.imsc.res.in/imppat/help),

NEI-MPDB

(https://neist.res.in/neimpdb/) ve ChemFaces (https://www.chemfaces.com/) veritabanlari

kullanilarak belirlenmistir. Her familyada bulunan en az bir bitki alinarak bitkilerin
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http://dlad4u.zhang-lab.org/outputs/df40nsk4oc6f9soufsa97pg9h1/df40nsk4oc6f9soufsa97pg9h1_index.html
http://dlad4u.zhang-lab.org/outputs/df40nsk4oc6f9soufsa97pg9h1/df40nsk4oc6f9soufsa97pg9h1_index.html
http://dlad4u.zhang-lab.org/outputs/df40nsk4oc6f9soufsa97pg9h1/df40nsk4oc6f9soufsa97pg9h1_index.html
http://dlad4u.zhang-lab.org/outputs/t9olo7q96gbka9a1j7svuvk0b2/t9olo7q96gbka9a1j7svuvk0b2_index.html
http://dlad4u.zhang-lab.org/outputs/t9olo7q96gbka9a1j7svuvk0b2/t9olo7q96gbka9a1j7svuvk0b2_index.html
http://dlad4u.zhang-lab.org/outputs/t9olo7q96gbka9a1j7svuvk0b2/t9olo7q96gbka9a1j7svuvk0b2_index.html
http://dlad4u.zhang-lab.org/outputs/4u1kcm698q3gi11ujtsvlird14/4u1kcm698q3gi11ujtsvlird14_index.html
http://dlad4u.zhang-lab.org/outputs/4u1kcm698q3gi11ujtsvlird14/4u1kcm698q3gi11ujtsvlird14_index.html
http://dlad4u.zhang-lab.org/outputs/4u1kcm698q3gi11ujtsvlird14/4u1kcm698q3gi11ujtsvlird14_index.html
http://dlad4u.zhang-lab.org/outputs/lcjo8mhtppae3a9bv1fe0qolo0/lcjo8mhtppae3a9bv1fe0qolo0_index.html
http://dlad4u.zhang-lab.org/outputs/lcjo8mhtppae3a9bv1fe0qolo0/lcjo8mhtppae3a9bv1fe0qolo0_index.html
http://dlad4u.zhang-lab.org/outputs/lcjo8mhtppae3a9bv1fe0qolo0/lcjo8mhtppae3a9bv1fe0qolo0_index.html
http://dlad4u.zhang-lab.org/outputs/hm0deqk7tocivhjqhbqfmr9sr0/hm0deqk7tocivhjqhbqfmr9sr0_index.html
http://dlad4u.zhang-lab.org/outputs/hm0deqk7tocivhjqhbqfmr9sr0/hm0deqk7tocivhjqhbqfmr9sr0_index.html
http://dlad4u.zhang-lab.org/outputs/hm0deqk7tocivhjqhbqfmr9sr0/hm0deqk7tocivhjqhbqfmr9sr0_index.html
http://dlad4u.zhang-lab.org/outputs/e2q7bl9v34o0aumjblatk0so76/e2q7bl9v34o0aumjblatk0so76_index.html
http://dlad4u.zhang-lab.org/outputs/e2q7bl9v34o0aumjblatk0so76/e2q7bl9v34o0aumjblatk0so76_index.html
http://dlad4u.zhang-lab.org/outputs/e2q7bl9v34o0aumjblatk0so76/e2q7bl9v34o0aumjblatk0so76_index.html
http://dlad4u.zhang-lab.org/outputs/reuvrm5a69bt96qri75j9ml744/reuvrm5a69bt96qri75j9ml744_index.html
http://dlad4u.zhang-lab.org/outputs/reuvrm5a69bt96qri75j9ml744/reuvrm5a69bt96qri75j9ml744_index.html
http://dlad4u.zhang-lab.org/outputs/reuvrm5a69bt96qri75j9ml744/reuvrm5a69bt96qri75j9ml744_index.html
http://dlad4u.zhang-lab.org/outputs/22k9qp4jm7121nhcluod0l3363/22k9qp4jm7121nhcluod0l3363_index.html
http://dlad4u.zhang-lab.org/outputs/22k9qp4jm7121nhcluod0l3363/22k9qp4jm7121nhcluod0l3363_index.html
http://dlad4u.zhang-lab.org/outputs/22k9qp4jm7121nhcluod0l3363/22k9qp4jm7121nhcluod0l3363_index.html
http://dlad4u.zhang-lab.org/outputs/o4pggqensvpddih7ho1gm101l3/o4pggqensvpddih7ho1gm101l3_index.html
http://dlad4u.zhang-lab.org/outputs/o4pggqensvpddih7ho1gm101l3/o4pggqensvpddih7ho1gm101l3_index.html
http://dlad4u.zhang-lab.org/outputs/o4pggqensvpddih7ho1gm101l3/o4pggqensvpddih7ho1gm101l3_index.html
http://dlad4u.zhang-lab.org/outputs/escmmhblrmnqoc5be9tu55g795/escmmhblrmnqoc5be9tu55g795_index.html
http://dlad4u.zhang-lab.org/outputs/escmmhblrmnqoc5be9tu55g795/escmmhblrmnqoc5be9tu55g795_index.html
http://dlad4u.zhang-lab.org/outputs/escmmhblrmnqoc5be9tu55g795/escmmhblrmnqoc5be9tu55g795_index.html
http://dlad4u.zhang-lab.org/outputs/escmmhblrmnqoc5be9tu55g795/escmmhblrmnqoc5be9tu55g795_index.html
http://dlad4u.zhang-lab.org/outputs/8g8hsoipejc8t8gbnn8ukiebe4/8g8hsoipejc8t8gbnn8ukiebe4_index.html
http://dlad4u.zhang-lab.org/outputs/8g8hsoipejc8t8gbnn8ukiebe4/8g8hsoipejc8t8gbnn8ukiebe4_index.html
http://dlad4u.zhang-lab.org/outputs/8g8hsoipejc8t8gbnn8ukiebe4/8g8hsoipejc8t8gbnn8ukiebe4_index.html
http://dlad4u.zhang-lab.org/outputs/paplvvs98hgu5vkhvijhiqcil5/paplvvs98hgu5vkhvijhiqcil5_index.html
http://dlad4u.zhang-lab.org/outputs/paplvvs98hgu5vkhvijhiqcil5/paplvvs98hgu5vkhvijhiqcil5_index.html
http://dlad4u.zhang-lab.org/outputs/paplvvs98hgu5vkhvijhiqcil5/paplvvs98hgu5vkhvijhiqcil5_index.html
http://dlad4u.zhang-lab.org/outputs/2glm5g9lbr7d23v55ljkc0mr55/2glm5g9lbr7d23v55ljkc0mr55_index.html
http://dlad4u.zhang-lab.org/outputs/2glm5g9lbr7d23v55ljkc0mr55/2glm5g9lbr7d23v55ljkc0mr55_index.html
http://dlad4u.zhang-lab.org/outputs/2glm5g9lbr7d23v55ljkc0mr55/2glm5g9lbr7d23v55ljkc0mr55_index.html
https://cb.imsc.res.in/imppat/help
https://neist.res.in/neimpdb/
https://www.chemfaces.com/

bilesikleri belirlenmistir. Bu 35 ailede siniflandirilan ve yukarida tabloda (Tablo 20) verilen
92 bitkinin 39 tanesinin fitokimyasallar1 arastirilmistir. Bilesikleri arastirilan bitkiler ve

bulunduklar1 ¢aligmalara ait bilgiler asagida tabloda (Tablo 21) yer almaktadir.
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Tablo 21. Biyoaktif bilesiklerinin belirlendigi bitkiler ve bulunduklari ¢alismalar

Aile A . o Tiirkce Ismi Bilesiklerin Bulundugu
S.No Family Bilimsel isim . Bitki Gorseli
S.No Yaygin Isim Kaynaklar
1 1 Adoxaceae Sambucus nigra L. Agagmiirver n (210-220)
0
. Pancar, Sekerpancart, . Al
2 2 Amaranthaceae Beta vulgaris L. ‘M, (221, 222)
Yabanpancari @ | §
3 3 Amaryllidaceae Allium cepa L. Sogan "’K (33, 223-229)
1
4 3 Amaryllidaceae Allium sativum L. Sarmisak . (33, 228, 230-236),
e
5 4 Anacardiaceae Pistacia vera L. Antepfistigi (237-240)
6 5 Apiaceae Laser trilobum L. Kefekimyonu n (241-244),
7 6 Asteraceae Artemisia vulgaris L. Kabayavsan (245-247)
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Tablo 21. (Devam)

Aile | . r Tiirkce Ismi Bilesiklerin Bulundugu
S.No Family Bilimsel isim . Bitki Gorseli
S.No Yaygin Isim Kaynaklar
»
8 7 Brassicaceae Brassica nigra Hardal ST 0
9 8 Capparaceae Capparis spinosa L. Kebere ﬁ’f (248)
i o
10 9 Cucurbitaceae Momordica charantia L.  Kudretnari % (33, 228, 229, 236)
11 10 Ebenaceae Diospyros kaki Trabzon Hurmasi ‘\ (249, 250, 251)
12 11 Ericaceae Vaccinium myrtillus Ayiiiziimii (100, 252)
13 12 Fabaceae Phaseolus vulgaris Fasiilye (228)
14 12 Fabaceae Galega officinalis L. Kegi Sedef Otu (253)
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Tablo 21. (Devam)

Aile | . r Tiirkce Ismi Bilesiklerin Bulundugu
S.No Family Bilimsel isim . Bitki Gorseli
S.No Yaygin Isim Kaynaklar
Trigonella foenum-
15 12 Fabaceae Cemen Otu (229, 236)
graecum L.
16 12 Fabaceae Ceratonia siliqua Ke¢iboynuzu v (254, 255, 256)
17 13 Gentianaceae Centaurium erythraea Kirmizikantaron,. .. g&}%‘ (257-259, 260)
18 14 Geraniaceae Geranium robertianum  Turna Gagasi (261, 262)
19 15 Hypericaceae Hypericum perforatum Kantaron 2_@{5‘ (222, 263, 269)
.
. . -
20 16 Juglandaceae Juglans regia L. Ceviz - (270- 273)
A v ==
SN
. . .. . OgulOtua i
21 17 Lamiaceae Melissa officinalis ' (2, 274, 275),
Anababakokusu
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Tablo 21. (Devam)

Aile | . r Tiirkce Ismi Bilesiklerin Bulundugu
S.No Family Bilimsel isim . Bitki Gorseli
S.No Yaygin Isim Kaynaklar
22 17 Lamiaceae Ocimum basilicum Feslegen % (276)
=
Cinnamomum .
23 18 Lauraceae Tarcin 277, 278, 279
zeylanicum % ( )
24 19 Linaceae Linum usitatissimum Keten (280, 281)
N
25 20 Lythraceae Punica granatum L. Nar (282), (283) (284) (285) (286)
2
Abelmoschus
26 21 Malvaceae Bamya (287)
esculentus
27 22 Moraceae Morus alba L. Akdut (288), (289), (290), (291), (292),
28 23 Oleaceae Olea europaea L. Zeytin \J_A: (293),
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Tablo 21. (Devam)

Aile | . r Tiirkce Ismi Bilesiklerin Bulundugu
S.No Family Bilimsel isim \ Bitki Gorseli
S.No Yaygin Isim Kaynaklar
29 24 Pedaliaceae Sesamum indicum Susam BT (294), (295), (296), (297), (298)
_ Plantago lanceolata X
30 25 Plantaginaceae . Damarlica * (299), (300), (301)
31 26 Poaceae Avena sativa Yulaf ; K (302), (303), (304), (305)
SN
32 27 Polygonaceae Rumex crispus L. labada * (306)
—=
33 28 Portulacaceae Portulaca oleracea L.  Semizotu &)%Si (307-310)
A
34 29 Ranunculaceae Nigella sativa L. Corekotu I‘ (34,57, 90, 105, 171, 255, 276),
35 30 Rosaceae Fragaria vesca L. Daggilegi v\ : & (311, 314),
A\ <
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Tablo 21. (Devam)

Aile

Tiirkce ismi

Bilesiklerin Bulundugu

S.No Family Bilimsel isim . Bitki Gorseli
S.No Yaygin Isim Kaynaklar

36 31 Rutaceae Citrus maxima Sadok c (315, 316)

D
A A

37 32 Solanaceae Solanum tuberosum Patates - (317, 318, 319)
- ‘

38 33 Urticaceae Urtica dioica L. Isirgan ﬁi{\ ; 2‘ (320, 321)

39 34 Vitaceae Vitis vinifera Asma, Uziim (222, 322,-324)
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Yukaridaki tabloda (Tablo 21) verilen 39 bitki i¢in alanyazini ve veritabanlar
kullanilarak toplam 7.338 tane fitokimyasal belirlenmistir. Belirlenen fitokimyasallar excel
tablosuna aktarilmistir. Excel tablosunda ayni isimli olan fitokimyasallar filtrelenmis ve
benzersiz isme sahip 2.928 tane fitokimyasal belirlenmistir. Belirlenen bu fitokimyasallarin
PubChem Compound CID numaralar1 belirlenmistir. 2.928 tane fitokimyasaldan 342
tanesinin PubChem Compound CID numarasina erisim saglanamamistir. 2.586 tane
fitokimyasalin PubChem Compound CID numarasina erisilmistir. Fitokimyasallar,
PubChem Compound CID numaralarma gore kii¢iikten biiyiige dogru siralanmiglardir.
Siralama sonrasinda PubChem ID'leri ayni olan ve PubChem ID'si olmayanlar silinmistir.
Boylece fitokimyasallar i¢in olusturulan tabloda 2.212 tane bilesik kalmistir. Bu bilesikler
kenetlenme analizinde kullaniimak iizere sdf olarak indirilmistir. 2.212 tane fitokimyasal
PubChemden sdf olarak indirilirken 1.880 tanesinin PubChem CID numarasina erigilmistir,
282 tanesinin 3B yapisina ulasilamamistir ve 50 tanesi farkli PubChem CID numarasina
sahip olarak indigi fark edilmistir. Farkli PubChem CID numarasina sahip olan 50
fitokimyasal indirilmistir ve bunlarin bazilar1 1880 tane fitokimyasal igerisinde ayni ID sahip
fitokimyasallarin oldugu belirlenmistir. PubChemden 3D sdf olarak (1.880+50) 1.930 tane
fitokimyasal indirilmistir, bu fitokimyasallar igerisinde ayni PubChem CID’ye
fitokimyasallar temizlenmistir ve 1.914 tane fitokimyasal (Ek 3) kenetlenme analizine dahil

edilmek tizere belirlenmistir.

Ozet olarak tiim bu asamalardan sonra fitokimyasal havuzunda/kiitiiphanesinde
1.914 tane fitokimyasal kalmistir. Bu 1.914 tane fitokimyasalin 3B yapilar1 sdf olarak
PubChemden indirilmistir ve kenetlenme analizine dahil edilmek tizere belirlenmistir. Bitki
bilesiklerinin belirlendigi bilimsel ¢aligmalar yukarida tabloda verilmistir (Tablo 21). Ancak
unutmamak gerekir ki yukarida ismi verilen veritabanlari kullanilarak da bilesikler
belirlenmistir. Hem alanyazin ¢alismalari hemde veritabanlar1 kullanilarak belirlenen
bilesikler ortak bir havuzda toplanmistir ve yapilan 6n islemler sonrasinda kenetlenme
analizine dahil edilmek tizere 1.914 tane fitokimyasal yani kiiciik molekiil olarak
nitelendirdigimiz ligand molekiilleri belirlenmistir. Bu fitokimyasallarin PubChem CID
(Compound ldentifier-bilesik tanimlayic1) bilgisi Ek 3’te yer almaktadir. Bitkilerin
belirlenmesinden fitokimyasallarin belirlenmesine kadar olan siire¢ asagidaki sekilde

verildigi gibi 6zetlenmistir (Sekil 25).

93



Herhangi bir Hastalik

ile iliskisi Olan Bitki The Plant List
o Sayisi
Toplam Bitki Ailelerine gore Bitki Sinifi
318
648 T 34

—— D| AD4U Analizi === Siniflandirma === Belirlenen Bilesik Sayisi ==p»1914

Ao |

585 T2DM ile iligkili S
Olan Bitki Sayisi Bitkilerin Tiirkge

isim karsiliklar

92

Bizim Bitkiler

Sekil 25. Bitki ve fitokimyasallariin belirlenme siireci

4.3. Ligandlarin Belirlenmesi
4.3.1. Kontrol Grubu Ligandlarin Belirlenmesi

Inkretin bazli tedavi segenegi icerisinde yer alan GLP-1 reseptor agonistleri ve DPP-
4 inhibitorleri i¢in belirlenen proteinler ile kompleks yapida bulunan ligandlar kontrol grubu
ligandlar olarak belirlenmistir (Tablo 22). GLP-1 reseptor agonistleri i¢in kontrol gruplari,
Eksenatid (Exenatide) (2005), Liraglutid (Liraglutide) (2010), Dulaglutid (Dulaglutide)
(2014), Liksisenatid (Lixisenatide) (2015), Semaglutid (Semaglutide) (2017-2019)
olusturmaktadir. DPP-4 inhibitorleri i¢in kontrol gruplari; Sitagliptin (2006), Vildagliptin
(2008), Saksagliptin (Saxagliptin) (2009), Alogliptin (2010), Linagliptin (2011)
olusturmaktadir. Referans ligandlar olarak bu ligandlar kullanilmstir. Bitki bilesiklerinin
etkilesimleri bu kontrol grubu ligandlar ile karsilagtirllmigtir. Molekiiler kenetlenme
analizinde etkilesimlerin incelenmesinde ve karsilastirilmasinda kullanilacak ligandlar
asagida tabloda verilmistir (Tablo 22). Referans ligandlarin iki boyutlu ve ii¢ boyutlu
etkilesimleri asagidaki tabloda (Tablo 22) yer almaktadir. Bu tabloda PDB Kimligi: 4ZGM
proteini i¢in 32M, PDB Kimligi: 3IOL proteini i¢in 10M, PDB Kimligi: 3C5T proteini igin
10M, PDB Kimligi: 3C59 proteini i¢in 10M, PDB Kimligi: SVEW proteini i¢in 97V, PDB
Kimligi: 6GB1 proteini i¢in HEZ, PDB Kimligi: SVEX proteini i¢in 97V referans ligandlari

olusturmaktadir.
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Tablo 22. GLP-1 RA i¢in kontrol ligandlar1

Protein PDB Referans
. 3B ve 2B Etkilesim
Kimligi Ligand
8%
4ZGM 32M
3l0L 10M
RS AN
? 9
B AN AN
3C5T 10M LAAAANN A\/\l NG
3
13/
3C59 10M
A5
5VEW 97V

95



https://www.rcsb.org/structure/4ZGM
https://www.rcsb.org/ligand/32M
https://www.rcsb.org/structure/3IOL
https://www.rcsb.org/ligand/10M
https://www.rcsb.org/structure/3C5T
https://www.rcsb.org/ligand/10M
https://www.rcsb.org/structure/3C59
https://www.rcsb.org/ligand/10M
https://www.rcsb.org/structure/5VEW
https://www.rcsb.org/ligand/97V

Tablo 22. (Devam)

Protein PDB Referans o .
o lexe . 3B ve 2B Etkilesim
Kimligi Ligand
LEU
: GLU
FI\-ESUB A:123 INewr
. g
TYR
6GB1 HEZ A:69
&5, A1 A7
A126 ' "y
ILE
5 AIB
829 €5
@ g
VAL
. A5 p At
ASN A:465 S I?E
" & [N e
5VEX 97V 4556 P
ALE 1 ?HE
AS & A'-“3'§1 A:390

Calismamizda GLP-1 RA ig¢in gelistirilmis ve kullanilan ilaglar ile kompleks halinde
bulunan yapilarin secilmesi amaglanmistir ancak ilaglar ile kompleks halinde protein
olmadig1 i¢in belirlenen yapi igerisindeki ligandlar kontrol grubu/referans ligand olarak
secilmistir. Yukarida gosterilen etkilesim alanlarinda Hidrojen bag etkilesimi ve hidrofik

etkilesimler yer almaktadir.

DPP-4 inhibitorleri i¢in onaylanmis ilaglarin molekiilleri ile etkilesim halinde
bulunan ligandlar referans ligand olarak se¢ilmistir. Asagida tabloda (Tablo 23) bu hedef ve
hedeflere karsilik gelen kontrol grubu ligandlar yer almaktadir. Bu tabloda PDB Kimligi:
1X70 proteini i¢in 715, PDB Kimligi: 6B1E proteini i¢in LF7, PDB Kimligi: 6B10O proteini
icin C8S, PDB Kimligi: 3W2T proteini i¢cin LF7, PDB Kimligi: 3BJM proteini i¢in BJM,
PDB Kimligi: 3G0B proteini i¢in T22, PDB Kimligi: 20NC proteini i¢in SY1, PDB Kimligi:

2RGU proteini i¢gin 356 referans ligandlar1 olusturmaktadir.
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https://www.rcsb.org/structure/6GB1
https://www.rcsb.org/ligand/HEZ
https://www.rcsb.org/structure/5VEX
https://www.rcsb.org/ligand/97V

Tablo 23. DPP-4 inhibitorleri

Protein PDB Referans
3B ve 2B Etkilesim
Kimligi Ligand
1X70 715 (Sitagliptin)
@
VAL » 7
6B1E LF-7 . A656 \ﬂ\ﬁ h}@
(Vildagliptin) &1
C Y
e - ;”-
o B I
cas SN
6B10 (Vildagliptin) 1\2‘@@‘“
Y
Ao RS
B @ D
6% :
LF7 L
3W2T Wildagiotin §\\) &;
ildagliptin
TYR /J\//J
A:662 A
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https://www.rcsb.org/structure/6B1E
https://www.rcsb.org/structure/6B1O
https://www.rcsb.org/structure/3W2T

Tablo 23. (Devam)

Protein PDB Referans
. 3B ve 2B Etkilesim
Kimligi Ligand
BJM
3BJM

(Saksagliptin)

3G0B T22 (Alogliptin)
20NC SY1 (Alogliptin)
2RGU 356 (Linagliptin)
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https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/3G0B
https://www.rcsb.org/structure/2ONC

4.3.2. Test Grubu Ligandlarin Belirlenmesi

Calismamizda bitkilerden elde edilen fitokimyasallar molekiiler kenetlenme
analizinde kullanilmak iizere alanyazin taramasindan ve bitki veritabanlarindan
yararlanilarak 1.914 tane olarak belirlenmistir. Biyoaktiflerin belirlenmesi baslig1 altinda
belirlenme asamalar1 verilmistir. Belirlenen bu ligandlar, molekiiler kenetlenme analizinde
kullanilmustir. Kenetlenme analizine dahil edilmek tizere belirlenen bu ligandlarin PubChem

CID bilgileri Ek 3’te verilmistir.
4.4. Kenetlenme Analizine Hazirhk
4.4.1. Proteinlerin Kenetlenme Analizine Hazirlanmasi

Belirlenen proteinler “Proteinlerin Kenetlenme Analizine Hazirlanmasi” basligi
altinda verilen adimlar takip edilerek hazirlanmistir. Bu hazirlik asamasinda UCSF Chimera
1.16 (325) ve AutoDockTools-1.5.7 (326) kullanilmistir. Hazirlanan proteinlerin listesi
asagida tabloda yer almaktadir (Tablo 24).

Reseptor molekiil olarak PDB Kimlikleri 4ZGM, 3I10L, 3C5T, 3C59, 5VEW, 6GB1,
S5VEX, 1X70, 6B1E, 6B10, 3W2T, 3BJM, 3G0B, 20NC, 2RGU olan protein yapilari
belirlenerek Protein Data Bank veritabani araciligiyla her proteine ait X-1s1m kristal yapisi
‘pdb’ formatinda indirilmistir. Bu asamada proteinlerin her biri, protein dis1 yapilardan
temizlenmistir (iyon, su, ligand vb.), Hidrojen (H) atomlar1 eklenmistir, eksik (missing) atom
varsa tamamlanmis ve yapi tek zincirli olarak kayit edilmistir. Burada UCSF Chimera 1.16
programi icerisinde yer alan Dockprep modiilii kullanilarak gerekli eklemeler (baglar,
yiikler) ve ¢ikarmalar (ligand, su, iyon vb. molekiiller) yapilarak protein.pdb olarak kayit
edilmistir. Sonrasinda AutoDockTools-1.5.7 kullanilarak eksik/missing atomlarin kontolii
yapilmustir ve proteinlerin her biri “protein.pdbqt” formatinda kayit edilmistir. Boylece
proteinler kenetlenme analizine hazirlanmigtir (Tablo 24). Belirlenen proteinlerin bazilari
tek zincirli degil birden fazla zincirli kristal yap1 icermektedir. Bu durumda birden fazla
zincire sahip ve her iki zincirde de ligand molekiilii var ise proteinlerin A zinciri kullanilarak

molekiiler kenetlenme analizi yapilmistir.

Tablo 24. Molekiiler kenetlenme analizi i¢in hazirlanan proteinlerin listesi

S.No ProteinPDB ID PDB’den indirilen protein  Hazirlanan protein ismi

1 4Z2GM 1_4zgm.pdb 1_4zgm.pdbqt
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Tablo 24. (Devam)

S.No ProteinPDB ID PDB’den indirilen protein Hazirlanan protein ismi
2 3I0L 2_3iol.pdb 2_3iol.pdbqt

3 3C5T 3_3c5t.pdb 3_3c5t.pdbgt

4 3C59 4 3¢59.pdb 4_3c59.pdbqt
5 5VEW 5 5Svew.pdb 5 5Svew.pdbqt
6 6GB1 6_6gbl.pdb 6_6gbl.pdbqt
7 5VEX 7_5vex.pdb 7_5vex.pdbqt
8 1X70 8_1x70.pdb 8_1x70.pdbqt
9 6B1E 9 6ble.pdb 9 6ble.pdbqt
10 6B10 10_6blo.pdb 10_6blo.pdbqt
11 3W2T 11_3w2t.pdb 11_3w2t.pdbat
12 3BJM 12 3bjm.pdb 12 3bjm.pdbqt
13 3G0B 13_3g0b.pdb 13_39g0b.pdbqt
14 20NC 14 2onc.pdb 14 2onc.pdbqt
15 2RGU 15 2rgu.pdb 15 2rgu.pdbqt

Hazirlanan proteinler pdbqt formatinda kaydedilmis ve sonraki adimlarda

kullanilmustir.
4.4.2. Ligandlarin Molekiillerin Kenetlenme Analizine Hazirlanmasi

Hem kontrol grubu hem de bitkilerden belirlenen ligand molekiilleri UCSF Chimera
1.16 ve OpenBabel kullanilarak hazirlanmistir. Komut sistemi iizerinde ligand hazirlik
asamasi1 gergeklestirilmistir. Ligandlarin enerji minimizasyonu Genel Amber Kuvvet Alani
(General Amber Force Field — GAFF) algoritmasi kullanilarak yapilmstir. Molekiillerin en
diisiik baglanma enerjili konformasyonlarini bulmak ve daha dogru sonuglar elde etmek igin
enerji minimizasyonu yapilmistir. Enerji minimizasyonu, ligandlarin en diisiik enerjili ve en
kararli konformasyonlarini bulmamiza yardimer olmaktadir. Ligandin dogru konformasyon

yapisinin kullanilabilmesi i¢in de yapilmaktadir.

Bilesiklerin (ligandlarin) 3B yapilart NCBI'daki PubChem bilesik veritabanindan

SDF formatinda elde edilmistir. Daha sonra bu SDF formath yapilar ¢alismamizda PDB

formatina doniistiirilmeden hazirlanarak PDBQT formatina doniistiiriilmiistiir. Enerji

minimizasyonu sonrasinda Open Babel kullanilarak hazirlanan ligandlar PDBQT’ye
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dontistiiriilmiistiir. Analize hazir ligand molekiilleri ligand.pdbqt olarak kayit edilmistir. Bu
calisma kapsaminda ligand molekiillerinin hazirlanmasi komut sistemi yardimiyla

tamamlanmustir.
4.4.2.1. Kontrol Ligandlarin Hazirlanmasi

Protein igerisinde yer alan ligand molekiilleri kontrol grubu ligand olarak
belirlenmistir. Ligand molekiilleri, Discovery Studio 2021 Client kullanilarak su
molekiillerinden ve protein molekiilinden ayristirilarak yalniz birakilmis ve “ligand.sdf”
dosya formatinda kaydedilmistir. Ligand hazirlanma asamalar1 uygulanarak kontrol grubu
ligandlarimiz da kenetlenme analizine hazirlanmistir. Ligand molekiillerinin en stabil yapida
kalmasi i¢in enerji minimizasyonu yapilmaktadir. Ligandlarin enerji minimizasyonu GAFF
algoritmast kullanilarak yapilmistir. Open Babel kullanilarak kenetlenme analizine
hazirlananan ligandlar “ligand.pdbqt” dosya formatinda kaydedilmistir. Hazirlanan ligandlar

asagida tabloda yer almaktadir (Tablo 25).

Tablo 25. Hazirlanan referans ligand tablosu

. Referans F . Discovery kullamlarak
Protein . PubChemden indirilen ligand PDB’den indirilen
S.No Ligand ayristirilan ligand
PDB ID molekiilii ligand molekiilleri
Ismi molekiilii
1 4ZGM 32M 0 4zgm_dis.sdf 4zgm_C_32M.sdf

Conformer3D_COMPOUND_C 3iol dis.sdf 3iol C 10M.sdf
iol_dis.s 10 S
2 3I0L 10M ID_10345813.sdf B o

Conformer3aD_COMPOUND_C 3ct dis.sdf 3c5t C 10M.sdf
c5t_dis.s c S
3 3CST oM ID_10345813.sdf - -

Conformer3D_COMPOUND _C 3659 dis.sdif 3659 C 10M.sdf
c is.s C S
4 3C59 1M ID_10345813.5df - -

Conformer3aD_COMPOUND_C 5 dis.sdf 5 C 97Y sdf
Vew diIs.s Vew .S
5 SVEW 91V ID_68178630.sdf - T

HEZ Conformer3aD_COMPOUND_C )
6 6GB1 ' 6gbl_dis.sdf 6gbl E HEZ.sdf
sS04 ID_12374.sdf

Conformer3D_COMPOUND _C 5 dis.sdf 5 C 97V.sdf
vex_dis.s Vex S
7 SVEX 97V ID_23549991 sdf - o
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https://www.rcsb.org/structure/4ZGM
https://www.rcsb.org/ligand/32M
https://www.rcsb.org/structure/3IOL
https://www.rcsb.org/ligand/10M
https://www.rcsb.org/structure/3C5T
https://www.rcsb.org/ligand/10M
https://www.rcsb.org/structure/3C59
https://www.rcsb.org/ligand/10M
https://www.rcsb.org/structure/5VEW
https://www.rcsb.org/ligand/97V
https://www.rcsb.org/structure/6GB1
https://www.rcsb.org/ligand/HEZ
https://www.rcsb.org/ligand/HEZ
https://www.rcsb.org/structure/5VEX
https://www.rcsb.org/ligand/97V

Tablo 25. (Devam)

. Referans o
Protein . PubChemden indirilen Discovery kullamlarak PDB’den indirilen
S.No Ligand
PDB ID fsmi ligand molekiilii ayristirilan ligand molekiilii  ligand molekiilleri
smi

Conformer3aD_COMPOUN

i 1x70_P_715.sdf
8 1X70 715 D_CID._4369359 sdf 1x70_dis.sdf _F_

Conformer3D_COMPOUN

i 6ble J LF7.sdf
9 6B1E LF7 D_CID_71307931.sdf 6ble_dis.sdf _J_

10 6B10 C8Sx 0 6blo_dis.sdf 6blo_N_CB8S.sdf

Conformer3aD_COMPOUN

i 3w2t_K_LF7.sdf
11 3waT LF7 D_CID_71307931.sdf 3w2t_dis.sdf K

Conformer3D_COMPOUN

im di 3bjm_H_BJM.sdf
12 3BJM BIM D_CID,_ 44629644 sdf 3bjm_dis.sdf Jm_H_|

Conformer3aD_COMPOUN

13 3G0B 122, D_CID_11450633.sdf

3g0b_dis.sdf 3g0b_AA_T22 sdf

Conformer3aD_COMPOUN

i 2onc_AA_SY1.sdf
14 20NC SY1 D_CID._23647311.sdf 2onc_dis.sdf _AA_

Conformer3aD_COMPOUN ) dis.sdf 2 G 356.sdf
rgu_dis.s rgu S
5 2RGU 356 D_CID_10096344.sdf - T

4.4.2.2. Bitki Fitokimyasallarinin Hazirlanmasi

Bitkilerden belirlenen fitokimyasallarin hazirlanmasi i¢in Oncelikle bitkilerin

bilesiklerinin 3 boyutlu yapisi PubChem (https://pubchem.ncbi.nlm.nih.gov/)'den sdf

formatinda indirilmistir. Benzer sekilde ligandlarin enerji minimizasyonunda GAFF
algoritmasi kullanilarak yapilmistir. Open Babel kullanilarak pdbqt’ye dontistirilmistiir.
Ubuntu terminali kullanilarak ligand molekiilleri hazirlanmistir. Kenetlenme analizine dahil

edilmek iizere toplam 1914 tane ligand molekiilii hazirlanmistir.
4.5. Proteinlerin Aktif Baglanma Bolgelerinin Belirlenmesi

Ligand ve protein molekiillerinin hazirhiginin ardindan baglanma yerlerinin
belirlenmesi ve smirlandirilmas: gerekmektedir. Grid haritas1 kenetlenme puaninin
hesaplanmasina yardimci olmaktadir. Aktif baglanma bdlgenin belirlenmesinde ihtiyag
duyulan ve kenetlenme analizinde kullanilan X, Y, Z koordinatlari, Protein Data Bank
tizerinde belirlenen farkli PDB kodlu protein yapilarin, Discovery Studio 2021 Client ve
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https://www.rcsb.org/structure/6B1E
https://www.rcsb.org/structure/6B1E
https://www.rcsb.org/structure/6B1O
https://www.rcsb.org/structure/6B1O
https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/3G0B
https://www.rcsb.org/structure/3G0B
https://www.rcsb.org/structure/2ONC
https://www.rcsb.org/structure/2ONC
https://pubchem.ncbi.nlm.nih.gov/

AutoDockTools-1.5.7 programlarinin incelenmesi sonucunda elde edilmistir. Calismada

kullanilmak tizere belirlenen farkli pdb kodlu yap1 ligandlarinin koordinat bilgisi asagida

tabloda (Tablo 26) verilmistir. Kutunun (grid box) hazirlanmasi sirasinda aralik (spacing)

parametresi 1 angstrom (A) olarak ayarlanmustir. Aktif bdlge X, Y, Z merkez koordinat

bilgisi ve X, Y, Z boyut/biiylikligl bilgisi asagida tabloda (Tablo 26) yer almaktadir. Bu

koordinatlar ilgili proteinin aktif bolge alanini gostermektedir. Aktif baglanma bolgesi/grid

haritasi, ligandin {i¢ boyutlu matrisine sigacak sekilde olusturulmustur. Her proteine 6zgii

baglanma bolge bilgisi protein_ name_grid.txt olarak kayit edilmistir.

Tablo 26. Belirlenen proteinlerin aktif baglanma bolge bilgileri

Grid Kutu Biiyiikliigii (X

Hedef Ligand Koordinatlar (X, Y, Z) AYAZA)
4ZGM  32M -5.391, 62.778, 3.505 40, 40, 40
310L 10M -8.154, -24.701, 0.784 24,24, 16
3C5T 10M -31.0, 31.504, 2.777 20, 20, 16
3C59 10M 8.25, 49.951, -3.894 32,22, 20
S5VEW Q7Y 22.197,29.17, 26.925 28,22,22
6GB1 HEZ -19.56, -8.168, -18.723 14,12, 14
S5VEX 97V 21.991, -24.215, -31.917 32,32,32
6B1E LF7 35.919, 50.397, 35.836 16, 18, 18
6B10 C8Ss 5.219, 0.641, 34.064 14, 14,12
6YOF 356 43.784, -70.139, 86.392 14,18, 18
3W2T LF7 53.707, 63.814, 32.777 20,12, 18
1X70 715 40.479, 51.254, 35.541 22,10, 8
3G0B T22 42.04, 34.618, 13.862 12, 10,10
20NC Syl -31.201, -14.29, 30.329 30, 34,38
3BIM BIM 46.287, 49.811, 34.87 20, 18,24
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https://www.rcsb.org/structure/4ZGM
https://www.rcsb.org/ligand/32M
https://www.rcsb.org/structure/3IOL
https://www.rcsb.org/ligand/10M
https://www.rcsb.org/structure/3C5T
https://www.rcsb.org/ligand/10M
https://www.rcsb.org/structure/3C59
https://www.rcsb.org/structure/5VEW
https://www.rcsb.org/structure/6GB1
https://www.rcsb.org/structure/5VEX
https://www.rcsb.org/structure/6B1E
https://www.rcsb.org/structure/6B1O
https://www.rcsb.org/structure/6Y0F
https://www.rcsb.org/ligand/356
https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/ligand/LF7
https://www.rcsb.org/structure/3G0B
https://www.rcsb.org/structure/2ONC
https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/ligand/BJM

Yukarida tabloda verilen proteinlerin aktif bolge koordinatlar1 merkez ve boyut
bilgileri olarak tanimlanmistir. PDB Kimligi: 4ZGM proteini i¢in (X= -5.391, y= 62.778, z=
3.505) ve (40 x 40 x 40 A) olarak tanimlanmustir. PDB Kimligi: 3IOL i¢in (X= -8.154, y= -
24.701, z= 0.784) ve (24 x 24 x 16 A) olarak tanimlanmustir. PDB Kimligi: 3C59 i¢in (X= -
31.0, y=31.504, z= 2.777) ve (20 x 20 x 16 A) olarak tanimlanmigtir. PDB Kimligi: 3C5T
icin (X = -31.0, y = 31.504, z = 2.777) ve (20 x 20 x 16 A) olarak tanimlanmstir. PDB
Kimligi: 5SVEW igin (x = 22,197, y = 29.17, z = 26.925) ve (28 x 22 x 22 A) olarak
tanimlanmustir. PDB Kimligi: 6GB1 i¢gin (-19.56, -8.168, -18.723) ve (14 x 12 x 14 A) olarak
tanimlanmistir. PDB Kimligi: 6B1E i¢in (x = 35.919, y = 50.397, z = 35.836) ve (16 x 18 x
18 A) olarak tanimlanmustir. PDB Kimligi: 6B10 i¢in (x = 5.219, y = 0.641, z = 34.064) ve
(14 x 14 x 12 A) olarak tanimlanmigtir. PDB Kimligi: 6YOF igin (x = 43.784,y =-70.139, z
= 86.392) ve (14 x 18 x 18 A) olarak tanimlanmustir. PDB Kimligi: 3W2T igin (x = 53.707,
y = 63.814,z = 32.777) ve (20 x 12 x 18 A) olarak tanimlanmigtir. PDB Kimligi: 1X70 i¢in
(x=40.479,y =51.254, z = 35.541) ve (22 x 10 x 8 A) olarak tanimlanmigtir. PDB Kimligi:
3GOB igin (x = 42.04, y = 34.618, z = 13.862) ve (12 x 10 x 10 A) olarak tanimlanmustir.
PDB Kimligi: 20NC igin (x = -31.201, y = -14.29, z = 30.329) ve (30 x 34 x 38 A) olarak
tanimlanmigstir. PDB Kimligi: 3BJM i¢in (x = 46.287, y = 49.811, z = 34.87) ve (20 x 18 x

24 A) olarak tanimlanmistir.
4.6. Molekiiler Kenetlenme Analizi

Molekiiler kenetlenme analizini dncesinde yapilmasi gereken 6n hazirlik asamalar

tamamlandiktan sonra AutoDock Vina 1.1.2 (https://autodock.scripps.edu/) (139)

kullanilarak molekiiler kenetlenme analizi gerceklestirilmistir. AutoDock Vina bilgisayar
destekli ilag¢ kesfinde yaygin olarak kullanilan molekiiler kenetleme programlarindan birini
olusturmaktadir. Belirlenen ligandlarin her biri ayr1 ayr belirlenen protein hedefleri ile
kenetlenmistir. Kenetlenme analiz sonucunda ligand-protein kompleksi i¢in en iyi baglanma
(en diisiik) enerjisine sahip kenetlenme pozlari incelenmistir. Yani hedef proteinler (15
protein) ile test ligandlar1 (1.914 ligand) arasindaki baglanma etkilesimleri tahmin edilmistir.
Analiz sonuglarinin degerlendirilmesinde referans ligandlarin baglanma enerjisinden daha
diisiik baglanma enerjisine sahip molekiiller se¢ilmistir. Komut sistemi iizerinden baglanma
enerjileri hesaplandiktan sonra elde edilen sonuglar BIOVIA Discovery Studio programi
kullanilarak analiz edilmistir. Ligand molekiilleri, hazirlanan proteinlerin biiytik bir kisminin

kristal yapisinin A zincirine kenetlenmistir.
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https://autodock.scripps.edu/

4.6.1. Autodock Vina ile Molekiiler Kenetlenme Analizi ve Sonuclari

Secilmis T2DM ’nin protein heheflerine yonelik molekiiler kenetlenme analizinde
kullanilmak tizere belirlenen 1.914 tane bilesik i¢in AutoDock Vina (139) kullanilarak
molekiiler kenetlenme analizi gergeklestirilmistir. Autodock Vina, bitkilerden elde edilen
aday ligand molekiillerinin (1.914 bilesik) uygun hedef baglanma bdlgesi icindeki hedef
ligandlarin konformasyonunu tahmin etmek i¢in kullanilmistir. On bes hedefin her biri i¢in
en diisiik baglanma enerjisine sahip fitokimyasallar secilmistir. 1.914 fitokimyasalin timii
protein hedeflerine Kenetlendirilmistir ve baglanma enerjilerine gore siralanmistir.
Bilesiklerin ¢ogu -7.1 kcal/mol ile -9.9 kcal/mol spektrumunda kenetlenme skoru/puani
gostermistir. Autodock Vina kullanilarak gergeklestirilen molekiiler kenetlenme analiz
sonucunda GLP-1 proteini ve DPP-4 proteinine yonelik se¢ilen proteinlerin en iyi baglanma
yani en disik baglanma enerjilerinin bilgisi asagidaki Sekil 26’da yer almaktadir.
Unutmamak gerekir ki ligandlarin baglanma enerjilerinde daha negatif deger olmasi, daha
yiiksek afiniteyi ifade ettigidir. GPL-1’e yonelik belirlenen proteinler hedefleri en diisiik
olarak -8.8 kcal/mol ile -11.4 kcal/mol arasinda baglanma enerjisi gostermislerdir. DPP-4’e
yonelik belirlenen proteinler hedefleri en diisiik olarak -10.8 kcal/mol ile -11.7 kcal/mol
arasinda baglanma enerjisi gostermistir. Kenetlenme analizine dahil edien 1.914 tane
fitokimyasalin biiylik bir cogunlugu GLP-1 terapotik hedef proteinleri ile uymlu baglanma
enerjisi sergiledigi goriilmistiir. Ancak belirlenen ligand molekiillerimiz yani bitki
fitokimyasallar1 DPP-4 ile daha diisiik baglanma enerjisine sahip olduklar1 gorilmiistiir.
Ligandlarin baglanma enerjilerinde daha negatif degere sahip olmasi, daha yiiksek afiniteyi

ifade etmektedir.

Kontrol grubu ait Referans liganda Kontrol grubu ait Referans liganda
baglanma ait baglanma baglanma ait baglanma
enerjisi (sirali) enerjisi enerjisi (siral) enerjisi
BVEX a0z AL7 20NG 27
-z SYEW 41 AL6 2RGU 4.9
-02 6GA1 1 7.3
0 Ics 61 111 9.0
X7
14
¢ ool &l 1o 8810 8.1
0L
! 10.9 AT
42GM 1
o 08 fel:311 ) 45
108 SB1E

GLP-1 RA

Sekil 26. Molekiiler kenetlenme analiz sonucu en iyi baglanma enerjileri
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GLP-1 proteine yonelik molekiiler kenetlenme analizinde fitokimyasallarin
baglanma enerjileri -8.8 kcal/mol ile -11.4 kcal/mol arasinda degismektedir. Sekilde (Sekil
26) kontrol grubu baglanma enerjisi, analiz sonucunda fitokimyasallarin sahip oldugu en
diisiik baglanma enerjisini gostermektedir. DPP-4 protein hedeflerine yonelik molekiiler
kenetlenme analizinde baglanma enerjileri -10.8 kcal/mol ile -11.7 kcal/mol arasinda
degismektedir. Molekiiler kenetlenme analizi sonucunda GLP-1 hedef proteinine yonelik
toplam 5.400 tane fitokimyasalin referans ligandin baglanma enerjisinden daha diisiik
baglanma enerjisine sahip oldugu belirlenmistir (Tablo 27). Benzer sekilde DPP-4 protein
hedefine yonelik 3.137 tane fitokimyasalin referans ligandin baglanma enerjisinden daha
diisiik baglanma enerjisine sahip oldugu belirlenmistir (Tablo 28). Benzersiz olarak GLP-1
hedef proteinine yonelik toplam 1.740 tane ve DPP-4 proteinine yonelik 818 tane
molekiiliin/fitokimyasalin referans ligandlarin baglanma enerjisinden daha iyi baglanma

enerjisine sahip ligand oldugu gozlemlenmistir (Tablo 27).

Tablo 27. GLP-1 proteinlerine yonelik molekiiler kenetlenme analiz sonucu en diisiikk
baglanma enerjisi ve referans liganda ait baglanma enerji bilgisi

Referans ligandin

Baslanma Referans Ligand baglanma
PDB ID Af'g itesi ait Baglanma Baglanma Enerjileri ~ enerjisinden daha
K mII/ e | Enerjisi Degisim Arahgi kiigiik baglanma
(keal/mol) (kcal/mol) enerjisine sahip
molekiil sayis1
GLP-1RA
4ZGM -8.8 -3.7 -8.8,-1.3 1649
3I0L -9.1 -5.6 -9.1,-14 751
3C5T -9.1 -6.1 -9.1,-1.7 615
3C59 -10.1 -6.1 -10.1,-1.8 616
SVEW -11.2 -9.1 -11.2,-1.8 29
6GB1 -10.2 -3.7 -10.2,-1.8 1739
5VEX -11.4 -10.2 -11.4,-1.8 1
5400
Toplam

Benzersiz 1740
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https://www.rcsb.org/structure/4ZGM
https://www.rcsb.org/structure/3IOL
https://www.rcsb.org/structure/3C5T
https://www.rcsb.org/structure/3C59
https://www.rcsb.org/structure/5VEW
https://www.rcsb.org/structure/6GB1
https://www.rcsb.org/structure/5VEX

Tablo 28. DPP-4 proteinlerine yonelik molekiiler kenetlenme analiz sonucu en yiiksek
baglanma enerjisi ve referans liganda ait baglanma enerjisi bilgisi

Referans ligandin

Baslanma Referans Ligand baglanma
PDB ID Afignitesi ait Baglanma Baglanma Enerjileri ~ enerjisinden daha
Keal/mol Enerjisi Degisim Arahig kiiciik baglanma
(keal/mol) (kcal/mol) enerjisine sahip
molekiil sayisi
DPP-4 i
1X70 -11.1 -9 -11.1---15 69
6B1E -10.8 77 -10.8---1.5 448
6B10 -11 -8.1 -11---2.0 370
3W2T -10.9 7.4 -10.9 ---1.7 545
3BIM -10.9 -6.5 -109---1.8 814
3GOB -11.6 -7.3 -11.6---1.8 585
20NC -11.7 -8.7 -11.7---2.1 250
JRGU -11.6 9.9 -11.6 - -2.2 56
3137
Toplam Benzersiz 818
Tablo 29’da fitokimyasallar icerisinde en iyi baglanma enerjisine sahip

fitokimyasalin baglanma enerji bilgisi ve referans ligandin baglanma enerji bilgisi yer

almaktdir. Baglanma enerjisi bilgisine gore bu molekiillerin antidiyabetik adaylar oldugu

diistintilebilir. Asagidaki tabloda GLP-1 ve DPP-4 proteinine yonelik en diisiik baglanma

enerji bilgisi ve referans ligandlarin baglanma enerjisi bilgisi yer almaktadir (Tablo 29).

Tablo 29. GLP-1 ve DPP-4 ortak molekiiler kenetlenme analiz sonuglar1 tablosu

GLP-1 i¢in DPP-4 i icin
Kenetlenme Referans Ligand Kenetlenme Referans Ligand
PDB ID puani Kenetlenme PDBID puam Kenetlenme
(kcal/mol)) Puam (kcal/mol)) Puam
GLP-1 DPP-4
4ZGM -8.8 -3.7 1X70 -11.1 -9
3I0L -9.1 -5.6 6B1E -10.8 =17
3C5T -9.1 -6.1 6B10 -11 -8.1
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https://www.rcsb.org/structure/1X70
https://www.rcsb.org/structure/6B1E
https://www.rcsb.org/structure/6B1O
https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/3G0B
https://www.rcsb.org/structure/2ONC
https://www.rcsb.org/structure/4ZGM
https://www.rcsb.org/structure/1X70
https://www.rcsb.org/structure/3IOL
https://www.rcsb.org/structure/6B1E
https://www.rcsb.org/structure/3C5T
https://www.rcsb.org/structure/6B1O

Tablo 29. (Devam)

GLP-1 i¢in DPP-4 i igin
Kenetlenme Referans Ligand Kenetlenme Referans Ligand
PDB ID puam Kenetlenme PDB ID puam Kenetlenme
(kcal/mol)) Puam (kcal/mol)) Puam
GLP-1 DPP-4 i
3C59 -10.1 -6.1 3wat -10.9 -7.4
5VEW -11.2 9.1 3BJM -10.9 -6.5
6GB1 -10.2 -3.7 3G0B -11.6 -7.3
5VEX -11.4 -10.2 20NC -117 -8.7
2RGU -11.6 -9.9

AutoDock Vina'dan elde edilen baglanma enerjisi degerleri igerisinden referans
ligandlarin baglanma enerjisinden daha iyi baglanma enerjisine sahip molekiillerin listesi Ek
4’te verilmistir (Ek 4). Ek 4’te en diisiikk kenetlenme puanina sahip bilesikler, en yiiksek

baglanma afinitesine sahip ligandlar olarak tanimlanarak daha ileri analizde kullanilmistir.
4.6.1.1. GLP-1 icin Molekiiler Kenetlenme Analiz Sonuclari

GLP-1 hedefine yonelik belirlenen proteinlerin belirlenen ligandlar ile molekiiler
kenetlenme analizi gergeklestirilmistir. Analiz sonucunda proteinlere yonelik belirlenen en
iyl baglanma enerji bilgisi, protein icerisinde yer alan referans ligandin baglanma enerjisi
bilgisi, baglanma enerjisi degisim aralig1 ve referans ligandlarin baglanma enerjisinden daha

diisiik baglanma enerjisine sahip molekiillerin bilgisi yukarida Tablo 27°de yer almaktadir.

Molekiiler kenetlenme analiz sonucunda baglanma enerjilerinden daha iyi baglanma
enerjisine sahip molekiiller belirlenmistir. Bu molekiillerin baglanma enerjisi -3.8 kcal/mol

ile -11.4 kcal/mol arasinda degismektedir (Sekil 27).
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https://www.rcsb.org/structure/3C59
https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/5VEW
https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/6GB1
https://www.rcsb.org/structure/3G0B
https://www.rcsb.org/structure/5VEX
https://www.rcsb.org/structure/2ONC

Baglanma Enerijisinin Frekans Grafigi
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Baillanma Enerjis

Sekil 27. GLP-1'e yonelik baglanma enerjisi degisim araligi

Kenetlenme analizi sonrasinda GLP-1 hedeflerine yonelik belirlenen proteinlerin
baglanma enerjisinden daha iyi baglanma enerjisine sahip bitkiler ve bunlara yonelik bilesik
sayis1 asagida gorsellestirilmistir (Sekil 28). Bu molekiillerin bulunduklar: bitki ailelerinin
igerisinde en fazla Lauraceae ailesinde bulunan Cinnamomum zeylanicum (targin) bitkisine
ait bilesikler ile etkilesim gosterdigi goriilmiistiir. Tar¢indan sonra sirasiyla Citrus maxima
(sadok) ve Morus alba (beyaz dut) yer almaktadir. Yani bu bitkiler referans ligandin
baglanma enerjisinden daha iyi baglanma enerjisi sahip en fazla bilesige sahip bitkilerdir.
Bu bitkilerin tersine Vaccinium myrtillus (ay1 iiziimii) bitkisine ait 3 tane fitokimyasal ile
uyumlu iliski gostermistir. Vaccinium myrtillus (ay1 tiziimii) ait bu 3 fitokimyasali
Lavandulyl acetate, pterostilbene ve 7-Isopropyl-7-methyl-nona-3,5-diene-2,8-dione

olusturmaktadir.
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Sekil 28. GLP-1 hedefine yonelik analiz sonucunda molekiillerin ait oldugu bitki isimleri

GLP-1 protein hedefine yonelik 5.400 tane fitokimyasalin referans ligandin

baglanma enerjisinden daha biiyiik baglanma enerjisine sahip oldugu belirlenmistir (Tablo
27). Burada benzersiz olarak 1.740 tane bilesigin referans ligandlarin baglanma enerjisinden
daha 1yi baglanma enerjisi gorilmiistir. Bu 1.740 bilesik 35 bitkiye ait bilesikleri
icermektedir. Bu 35 bitki antidiyabetik 6zelligi oldugu bilinen bitkiler olarak belirlenmisti.
Asagidaki tabloda (Tablo 30) en iyi baglanma enerjisine sahip ilk 20 molekiil bilgisi ve

enerjisi yer almaktadir.

Tablo 30. GLP-1 hedefine yonelik en iyi baglanma enerjisi gosteren ilk 20 bilesik bilgisi
Fitokimyasal

Baglanma
Bilesik ID  Enerjisi  Protein Aile Bitki ismi N
ismi
(kcal/mol)
90473021  -114 5VEX  Juglandaceae Juglans regia/L. (Ceviz) Cyclotrijuglone
3663 105 SVEW . Hypericum perforatum/L. H .
-10. ypericaceae (Kantaron) ypericin
5319932 -10.4 SVEW  Moraceae Morus alba/L. (Beyaz Dut) Mulberrofuran P
5281600 -10.2 5VEW  Adoxaceae Sambucus nigra (Agagmiirver)  Amentoflavone
Portulaca oleracea/L. .
10621 -9.9 5VEW  Portulacaceae - Hesperidin
(Semizotu)
10621 -8.8 3C59 Lamiaceae Melissa officinalis (Ogulotu) Hesperidin
3C5T Rutaceae Citrus maxima (Sadok) Hesperidin

10621
110


https://www.rcsb.org/structure/5VEX
https://www.rcsb.org/structure/5VEW
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY003992
https://www.rcsb.org/structure/3C59
https://www.rcsb.org/structure/3C5T

Tablo 30. (Devam)

Baglanma Fitokimyasal
Bilesik ID Enerjisi Protein Aile Bitki ismi Kimy
ismi
(kcal/mol)
Hypericum -
4978 -9.9 5VEW Hypericaceae  perforatum/L. Eseudohypenu
(Kantaron)
131752903 -9.7 SVEW Lamiaceae  elissaofficinalis Melitric Acid B
(Ogulotu)
21637737 9.7 SVEW Moraceae '\D"Str)us alball. (Beyaz e\ vanon Q
5281613 -9.7 5VEW Rutaceae Citrus maxima (Sadok)  Diosmin
Hypericum Methvl
5284419 -9.7 S5VEW Hypericaceae  perforatum/L. H Y.
esperidin
(Kantaron)
Hypericum
64982 -9.7 5VEW Hypericaceae  perforatum/L. Baicalin
(Kantaron)
101421537 -9.6 5VEW Moraceae Morus alba/L. (Beyaz Mulberrofuran
Dut) S
157143 96 5VEW Moraceae Morus alba/L. (Beyaz Mulberrofuran
Dut) C
16760075  -9.6 5VEW Rutaceae Citrus maxima (Sadok)  Didymin
185617 96 5VEW Plantaginacea  Plantago lanceolata Scutellarin
e (Damarlica)
102150173 -9.4 S5VEW Moraceae I\D/Ilj)tr)us alba/L.. (Beyaz Dimoracin
11273224 -9.4 SVEW Moraceae '\D"Str)us albalL. (Beyaz  apafuran
Geranium
5282160 -9.4 S5VEW Geraniaceae robertianum/L. (Turna  Quercimeritrin
gagasi)
5320623 9.4 5VEW Plantaginacea  Plantago lanceolata Plantaginin
e (Damarlica)
) . Punica granatum/L. Ellagic Acid
91072206 9.4 S5VEW Punicaceae (Nar) Hexoside

En 1yi baglanma enerjisine sahip molekiillerin listesi ve ait olduklar bitki isimleri
yukarida tabloda verilmistir. En iyi baglanma enerjisine sahip fitokimyasallarin bulunduklar
bitkiler; Corek Otu, Turna gagasi, Ceviz, Yulaf, Pancar, Kec¢iboynuzu, Sadok, Kantaron,
Ogulotu, Beyaz Dut, Damarlica, Semizotu, Nar, Aga¢cmiirver, Susam’dan olusturmaktadir.
Molekiiler kenetlenme analizine dahil edilecek fitokimyasallarin belirlenmesinde toplam 39
bitki kullanmilmistir. Kenetlenme analizi sonrasinda bu 39 bitkiden 35 tanesinin
fitokimyasallar1 ile iyi baglanma enerjisi (kcal/mol) sergilemistir. Geriye kalan 4 bitkinin

fitokimyasallar1 ile uygun baglanma enerjisi gostermemistir. Allium cepa (sogan), Ocimum
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https://www.rcsb.org/structure/5VEW
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY004576
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY004576
https://www.rcsb.org/structure/5VEW
https://www.rcsb.org/structure/5VEW
https://www.rcsb.org/structure/5VEW
https://www.rcsb.org/structure/5VEW
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY004902
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY004902
https://www.rcsb.org/structure/5VEW
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY004115
https://www.rcsb.org/structure/5VEW
https://www.rcsb.org/structure/5VEW
https://www.chemfaces.com/natural/Mulberrofuran-C-CFN96132.html
https://www.chemfaces.com/natural/Mulberrofuran-C-CFN96132.html
https://www.rcsb.org/structure/5VEW
https://www.rcsb.org/structure/5VEW
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY004155
https://www.rcsb.org/structure/5VEW
https://www.rcsb.org/structure/5VEW
https://www.rcsb.org/structure/5VEW
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY012756
https://www.rcsb.org/structure/5VEW
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY004342
https://www.rcsb.org/structure/5VEW

basilicum (feslegen), Phaseolus vulgaris (fasiilye), Trigonella foenum-graecum (¢emenotu)
bitkilerine ait fitokimyalarin GLP-1’e yonelik belirlenen proteinler ile referans ligandlar ile
karsilagtirildiginda etkilesimi kabul edilebilir fitokimyasal belirlenememistir. Bu bitki
bilesikleri antidiyabetik olarak tanimlanmistir. Ancak calismada belirlenen proteinlerin

referans ligandlarindan daha iyi etkilesim gostermemistir.
4.6.1.2. DPP-4 i¢cin Molekiiler Kenetlenme Analiz Sonuclari

DPP-4 hedefine yonelik belirlenen proteinlerin belirlenen ligandlar ile molekiiler
kenetlenme analizi gergeklestirilmistir. Analiz sonucunda proteinlere yonelik belirlenen en
1yl baglanma enerji bilgisi, protein icerisinde yer alan referans ligandin baglanma enerji
bilgisi, baglanma enerjisi degisim aralig1 ve referans ligandlarin baglanma enerjisinden daha
diisiik baglanma enerjisine sahip molekiillerin bilgisi yukaridaki tabloda yer almaktadir
(Tablo 28).

Molekiiler kenetlenme analizi sonucunda baglanma enerjilerinden daha iyi baglanma
enerjisine sahip molekiiller belirlenmistir. Bu molekiillerin baglanma enerjisi -6.6 kcal/mol
ile -11.7 kcal/mol arasinda degismektedir (Sekil 29).
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Baglanma Enerjisi

Sekil 29. DPP-4 hedefine yonelik molekiiler kenetlenme analizi sonucu baglanma
enerjileri

Bu molekiillerin bulunduklari bitki aileleri igerisinde en fazla Moraceae ailesinde
bulunan Morus alba (beyaz dut) bitkisine ait bilesikler ile etkilesim gosterdigi goriilmiistiir
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(Sekil 30). Sonrasinda Punice granatum, Sambunus nigra, Citrus maxima, Hypericum
perforatum bitkilerine ait bilesikler ile etkilesim igerisinde olduklar1 goriilmistiir. Molekiiler

kenetlenme analizi sonucunda asagida gorselde baglanma enerjisi referans ligandin

baglanma enerjisinden daha diisiik olan molekiillerin ait olduklar1 bitkiler verilmistir. Laser
trilobum (kefekimyonu) bitkisine ait sadece 4 bilesigin referans ligandlarin baglanma

enerjisinden daha iyi baglanma enerjisine sahip oldgu goriilmiistir. Bu dort bilesigi
eudesmane, laserolide, trilobolide ve isolaserolide olusturmaktadir. Fitokimyasallari
belirlenen 6 bitkinin ise fitokimyasallarin hedef proteinler ile kabul edilebilir etkilesime
sahip olmadig1 goriilmistiir. Bu 6 bitkiyi Allium cepa (Sogan), Ocimum basilicum (feslegen),
Phaseolus vulgaris (fasiilye), Trigonella foenum-graecum (¢emen Otu), Galega officinalis

(keci sedef otu) ve Pistacia vera (antepfistigi) olusturmaktadir.
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Sekil 30. DPP-4 hedefine yonelik analiz sonucunda molekiillerin ait oldugu bitki isimleri

DPP-4 protein hedefine yonelik 3.137 tane fitokimyasalin referans ligandin

baglanma enerjisinden daha biiyiik baglanma enerjisine sahip oldugu belirlenmistir (Tablo
28). Burada benzersiz olarak 818 tane bilesigi referans ligandlarin yani Sitagliptin (715),
Vildagliptin (LF7, C8S), Saksagliptin (BJM), Alogliptin (T22, SY1) ve Linagliptin
(356)’den daha iyi baglanma enerjisi gosterdigidir. Bu 818 bilesik 34 bitkiye ait bilesikleri
icermektedir. Bu 33 bitki antidiyabetik 6zelligi oldugu bilinen bitkiler olarak belirlenmistir.
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Asagida tabloda (Tablo 31) en iyi baglanma enerjisine sahip ilk 20 molekiil bilgisi ve enerji

bilgisi yer almaktadir.

Tablo 31. DPP-4-1 hedefiine yonelik en diisiik baglanma enerjisine sahip ilk 20 bilesik

bilgisi

Baglanma
Bilesik ID  Enerjisi Protein  Aile Bitki ismi Fitokimyasal ismi

(kcal/mol)

3,4-
90473021  -11.7 20NC  Adoxaceae Sambucus nigra (Agagmiirver)  Dihydroxyphenylacetic
acid
5281600 -10.8 6B10 Adoxaceae Sambucus nigra (Agagmiirver) ~ Amentoflavone
102150173 -11.6 3G0B Amaranthaceae  Beta vulgaris / L. (Pancar) hydrocaffeic-acid
99474 -10.7 2RGU  Cucurbitaceae Momegdige-charantiaiig Diosgenin
(Kudretnari)

) . Hypericum perforatum/L. -
3663 11.1 1X70 Hypericaceae (Kantaron) Hypericin

) . Hypericum perforatum/L. -
164660 10.9 20NC Hypericaceae (Kantaron) Protohypericin

) . Hypericum perforatum/L. -
4978 10.7 1X70 Hypericaceae (Kantaron) Pseudohypericin
196583 -11.2 2RGU  Juglandaceae Juglans regia/L. (Ceviz) Berberine
5319933 -11 6B10 Moraceae Morus alba/L. (Beyaz Dut) Mulberrofuran Q
45485203  -11 20NC  Moraceae Morus alba/L. (Beyaz Dut) Kuwanon v
101421537 -11 2RGU  Moraceae Morus alba/L. (Beyaz Dut) Mulberrofuran s
21594954  -10.9 3G0B Moraceae Morus alba/L. (Beyaz Dut) Kuwanon z
45485202  -10.8 20NC  Moraceae Morus alba/L. (Beyaz Dut) Kuwanon R
480819 -10.8 2RGU  Moraceae Morus alba/L. (Beyaz Dut) Albanol B
100930829 -10.7 2RGU  Moraceae Morus alba/L. (Beyaz Dut) Mulberrofuran e
5319932 -10.7 2RGU  Moraceae Morus alba/L. (Beyaz Dut) Mulberrofuran p
21594897  -11.7 20NC  Punicaceae Punica granatum L (Nar) Coumaric acid
73330 -10.9 3wW2T Punicaceae Punica granatum L (Nar) Strictinin
442985 -10.8 2RGU  Solanaceae Solanum tuberosum (Patates)  Solasodine
139597845 -11.4 20NC  Vitaceae Vitis vinifera (Asma-Uziim) Benzyl benzoate
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En iyi baglanma enerjisine sahip molekiillerin listesi ve ait olduklar1 bitki isimleri
yukarida tabloda verilmistir. En iyi baglanma enerjisine sahip fitokimyasallarin bulunduklar
bitkiler; Agagmiirver, Pancar, Kudretnari, Kantaron, Ceviz, Beyaz Dut, Nar, Patates, Asma-

Uziim bitkilerinden olusmaktadir.

Molekiiler kenetlenme analizine dahil edilecek fitokimyasallarin belirlenmesinde
toplam 39 bitki kullanilmistir. Molekiiler kenetlenme analizi sonrasinda bu 39 bitkiden 33
tanesinin fitokimyasallar1 ile uyumlu baglanma enerjisi sergilemistir. Geriye kalan 6 bitkinin
fitokimyasallar1 ile uygun baglanma enerjisi gostermemistir. Bu 6 bitki Allium cepa (sogan),
Ocimum basilicum (feslegen), Phaseolus vulgaris (fasiilye), Trigonella foenum-graecum
(¢emen Otu), Galega officinalis (kegi sedef otu) ve Pistacia vera (antepfistigi) bitkilerine ait
fitokimyasallarin DPP-4’e yonelik belirlenen proteinler ile referans ligandlar ile
karsilastirildiginda baglanma enerjisi uyumlu fitokimyasal belirlenememistir. Bu 6 bitki

disindaki bitki bilesikleri antidiyabetik olarak tanimlabilir.
4.7. Tlac Benzerligi ve ADME Tahmini

Molekiiler kenetlenme analizi T2DM’nin 2 terapdtik (GLP-1 ve DPP-4) hedefine
kars1 gerceklestirilmistir. Molekiiler kenetlenme analiz sonuglart incelendiginde DPP-4
protein hedefleri ile bitkilerden elde edilen biyoaktif bilesikler arasindan daha disiik
baglanma afinitisine oldugu goriilmiistiir. Bu nedenle DPP-4 ile etkilesime giren bilesiklerin

ilag benzerligi ve ADME tahmini daha ayrintili arastirilmustir.

DPP-4 terapotik molekiil hedeflerine karsilik (8 protein), referans ligandin baglanma
enerjisinden daha iyi baglanma enerjisine sahip 3137 tane biyoaktif bilesik belirlenmistir.
Belirlenen fitokimyasallarin ilag benzerligi ve ADME tahmini, ¢evrimi¢i ADME tahmin

araglarindan biri olan SwisSADME (http://www.swissadme.ch) kullanilarak yapilmistir.

Miikemmel bir ilacin, hedefle en iyi baglanma etkilesimine sahip olmasinin yaninda ligandin
farmakokinetik 6zelliklerini, yani ADME (Absorbsiyon, Dagilim, Metabolizma Ve Atilim)
insan sistemindeki aktiviteleri agisindan degerlendirmesine klinik deneyler oncesinde
calismalarda ihtiya¢ duyulmaktadir. Bu kapsamda ADME tahmini SwissADME araci
kullanilarak yapilmistir. flag basarisizlig1 zayif ADME é&zellikleriyle iliskilendirilmektedir
(327). Bu calismada SwissADME, fitokimyasallarin ila¢ benzeri ve farmakokinetik

Ozelliklerini tahmin etmek ic¢in kullanilmistir.
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[lag benzerligi arastirilmak iizere 8 hedef proteine karsilik toplam 3.137 tane molekiil
belirlenmistir. Ancak burada ayn1 PubChem CID’ye sahip olan molekiiller filtrelenerek 818
tane molekiiliin ila¢ olabilirligini arastirilmak tizere SwissADME analizine dahil edilmistir
(Ek 5). Ek 5’te SwissADME analizine dahil edilen fitokimyasallarin Ligand ID, PubChem
CID ve kanonik SMILES bilgisi yer almaktadir (EK 5). Ayn1 ligand molekiilii birden fazla
protein hedefi ile etkilesim gosterdiginden ayni molekiil i¢in birden fazla kere SwissADME
analizine dahil etmek yerine bir tanesi alinip analiz yapilmistir. Boylece SwisSADME analiz
hiz1 artinlmigtir. Analiz sonrasinda secilen molekiillerin hangi hedefler ile etkilesime sahip
ise o hedefe karsiligi yazilmis ve sonrasinda ligand molekiilii ait oldugu bitkiler ile
eslestirilmesi yapilmistir. SwissADME analiz sonuglarinda fitokimyasallarin 6nce ilag
benzerligi arastirilmis sonrasinda ADME o6zelikleri incelenmistir. Fitokimyasallarin
farmakokinetik (ADME) ozellikleri, insan viicudundaki aktivitelerini belirlemek i¢in

degerlendirilmistir.

Calismamiz kapsaminda SwissADME analiz sonuglarinin degerlendirilmesinde
biyoyararlanim radari kullanilmistir. Biyoyararlanim radar1 ilag olabilirliginin 6n
degerlendirilmesinde arastirmacilar tarafindan kullanilmaktadir. Bu radarda pembe alan
igerisinde olan molekiillerin ilag olabilir oldugu diistiniilmektedir. Elimizde ¢ok fazla bilesik
oldugu i¢in oncelikle biyoararlanim radarinda pembe alan igerisinde yer alan molekiiller
belirlenmistir (Ek 6). Daha sonra bu molekiiller iizerinden ilaca benzerlikleri ve ADME
ozellikleri aragtirllmigtir. Calismamizda GLP-1 ve DPP-4 hedeflerine yonelik
gergeklestirilen SwissADME analizi sonucunda biyoyararlanim radar igerisinde yer alan
molekiillerin sayisi sirasi ile 864 (1.740 molekiil igerisinde) ve 228 (818 molekiil igerisinde)

olarak belirlenmistir.

Molekiillerin ilaca benzerlik 6zellikleri yontem kisminda verilen Lipinskinin ilag
benzerliginde kullanilan bes kurali, VEBER kurali ve diger baz1 parametrelere gére analiz
edilmistir. Lipinski'nin bes kurali (Ro5), kimyasal bilesiklerin ve potansiyel ilaglarin ilaca
benzer olup olmadigini belirlemeye yonelik bir yontemdir. Ro5, benzersiz molekiiller i¢in
ilag benzerligi temel kurallarini belirlemektir (328). ADME ozelliklerinin belirlenmesinde
Molar kirllma (MR), cilt gegirgenlik katsayilar1 (log Kp (cm/s)), donebilen bag sayisi
(nRotB), Gastrointestinal (GI) emilim, KBB gegirgenligi/permeant, Pgp subsrat/substrate,
CYP1AZ2 inhibitor, CYP2C19 inhibitor ve CYP2C9 inhibitorleri i¢in 6ngoriicii absorpsiyon

ozellikleri de incelenmistir. SWisSADME analizi sonucunda biyoyararlanim radarina gore
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uygun oldugu diisiiniilen 228 tane ligand molekiil belirlenmistir. Bu molekiillere ait 2B ve

biyoyararlanim radar haritalar1 ekte (Ek 6) yer almaktadir.

Ek 6’da verilen 228 tane molekiiliin ilag benzerligi ve ADME tahmini sirasi ile
yapilmistir. Biyoyararlanim radarina gore isabetli bilesiklerin tiimii pembe alan igerisinde
yer almistir. Bu bilesiklerin tiimii biyoyararlanim radarina gore ilaca benzerligin tiim temel
kurallarini kargiladig1 sdylenebilir. Bu fitokimyasallar, Lipinski kuralini karsilayarak se¢ilen

proteinlere karsi ilag adaylar1 olarak potansiyel gosterebilir.
4.7.1. Tilac Benzerligi Tahmini

Biyoyararlanim radarina gore belirlenen molekiillerin ilag benzerligi 6zelligi
Lipinski’s Ro5 kurali kullanilarak arastirilmistir. Bu kuralin yaninda Veber kurali da
kullanilarak bilesikler arastirilmistir. Bu her iki kuralin yaninda ilag benzerliginde kullanilan
onemli kriterler olan MR, Log S, RB, Fraction Csp3 kriterleri de kullanilarak bilesikler
arastirilmustir. {lag benzerligini desteklemek ve bilesik sayisin1 azaltmak icin bu dzelliklerde
incelenmistir. Lipinski'nin Ro5'i, 500 g/mol'den az molekiiler agirlik, bélme katsayisinin
logaritmasi (log P) 5'ten az, 10'dan az H-bag alicis1 ve 5'ten az H-bag vericisi gerektirir ve
bu ozelliklere sahip olan kimyasal bilesiklerin farmasotik olarak kullanilmasi gerektigini

belirtmektedir.

Analiz sonuclarinin degerlendirmesinde asagida verilen kriterler kullanilarak
molekiillerin ilag benzerligi arastiilmistir ve uygun oldugu disiiniilen molekiiller
tablolastirilmigtir (Tablo 32). Molekiillerin ilag benzerliginin arastirilmasinda bu ¢alisma
kapsaminda kullanilan kriter degerleri sirasiyla; MW (150< MW <500), nHBA (<=10),
nHBD (<=5), logP (<5), TPSA (20 < TPSA <140), nRB (<10)’dir. Bu filtrelemeler
sonrasinda 154 tane fitokimyasal belirlenmistir. Bu kriterlere ek olarak MR (40 <MR<130),
Fraction Csy3 (0.25 < Csy3 <1), ESOL log S (-6 < LogS <0) kriterlerine de bakilmistir ve
tabloda verilen 129 tane molekiiliin ilag olabilirligine uygun oldugu gosterilmistir.
Lipofilikliginin belirlenmesinde iLOGP, XLOGP3, WLOGP, MLOGP’in hepsinin 5
degerinden kiigiik olmas1 incelenmistir. Ayrica tabloda (Tablo 32) bu molekiillerin ilag
olabilirlik degerleri de verilmistir. Tabloda verilen bilesiklerin tiimii Lipinski Kurali ve
Veber Kuralina uygundur. Bu fitokimyasallar, Lipinski kuralini ve Veber kuralini
karsilayarak secilen proteinlere karsi ila¢c adaylar1 olarak potansiyel gdosterebilecegi

distiniilmektedir.
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Tablo 32. Belirlenen fitokimyasallarin ilag benzerliginin arastirilmasi

ID Formiil MW HBA HBD iLOGP  TPSA MR LogS RB Csp3 Bio- Skor
M634  Cx.H30g 426.5 8 5 2.71 136.68 10519 -212 3 0.95 0.55
M669  C10H12N405 26823 7 4 -0.12 13349 611 -0.9 2 0.5 0.55
M786  C8H11IN503 2252 5 3 0.48 119.05 55.68 -041 4 0.38 0.55
M533  C22H3207 408.49 7 3 1.08 11329 10489 -232 3 0.82 0.55
M748  C9H13N304 22722 5 3 1.09 110.6 54.69 -028 2 0.56 0.55
M672  C10H15N50 22126 4 3 1.15 86.72 61.38 -186 5 0.5 0.55
M746  C13H1808 302.28 8 5 1.18 128.84  69.1 -1.11 4 0.54 0.55
M622  C14H17NO6 29529 7 4 1.27 12317  69.51 -1.17 4 0.5 0.55
M657  C14H17NO6 29529 7 4 1.27 12317  69.51 -1.17 4 0.5 0.55
M605  C17H2209 37035 9 4 1.32 13491  88.07 -169 7 0.47 0.55
M496  C15H1608 32428 8 4 1.34 129.59  76.63 -153 3 0.4 0.55
M290  C19H2206 34637 6 3 15 104.06  86.87 -207 1 0.68 0.56
M586  C16H2009 35632 9 4 1.51 13491  80.45 -1.01 4 0.56 0.56
M668  C10H1003 178.18 3 2 1.53 57.53 47.48 -199 0 0.3 0.55
M520  C15H1805 278.3 5 4 1.53 97.99 71.88 205 0 0.53 0.55
M648  C13H1806 270.28 6 4 1.6 99.38 64.95 -1.04 4 0.54 0.55
M782  C13H14N203 246.26 3 1 171 64.23 68.15 -255 1 0.38 0.85
M354  C21H2008 400.38 8 4 171 12959  102.07 -324 4 0.29 0.55
M491  C18H1804 29833 4 2 1.84 66.76 83.15 392 4 0.28 0.55
M478  C16H1809 35431 9 4 191 138.82  83.12 -141 4 0.44 0.55
M307  C20H2407 376.4 7 3 1.92 11329 9231 -147 0 0.7 0.55
M771  C10H1204 196.2 4 2 1.95 66.76 51.7 -272 2 0.3 0.55
M674  C15H2004 26432 4 2 1.97 74.6 73.59 -2.3 3 0.47 0.85
M695  C17H2209 37035 9 4 1.97 13491  88.67 -1.1 7 0.47 0.55
M529  C20H2806 36443 6 3 2 104.06  93.89 -2.2 1 0.8 0.55
M441  C19H2205 33037 5 2 2.01 83.83 85.67 -289 1 0.68 0.56
M626  C16H2208 34234 8 5 2.14 128.84 83.14 -095 6 0.5 0.55
M528  C16H2209 35834 9 4 2.24 13491  80.92 -122 4 0.69 0.56
M534  C20H3007 38245 7 4 2.24 12429  95.56 -186 1 0.9 0.55
M600  C19H3008 386.44 8 5 2.28 136.68  96.23 -124 5 0.74 0.55
M661  C13H1405 25025 5 1 2.3 57.15 60.61 -208 1 0.54 0.55
M423  C20H2605 346.42 5 0 2.34 69.67 91.57 -353 3 0.75 0.55
M434  C20H2406 360.4 6 4 2.35 99.38 97.33 -338 5 0.4 0.55
M66 C25H2606 42247 6 3 2.37 96.22 11492 545 1 0.48 0.55
M413  C18H2202 27037 2 1 2.4 37.3 80.06 371 0 0.61 0.55
M761  C15H1604 260.29 4 0 2.44 56.51 73.37 -3.18 4 0.33 0.55
M404  C20H2404 328.4 4 0 2.46 68.28 91.24 -3.05 2 0.6 0.55
M458  C20H2206 35839 6 2 2.47 85.22 96.13 -406 6 0.35 0.55
M770  C12H1602 19225 2 0 2.48 26.3 56.73 312 5 0.42 0.55
M405  C21H2408 40441 8 5 2.52 12884 10447 -313 6 0.33 0.55
M765  C15H1603 24429 3 0 2.53 39.44 67.91 339 1 0.4 0.55
M689  C15H2202 23433 2 2 2.57 40.46 70.59 342 1 0.6 0.55
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Tablo 32. (Devam)

ID Formiil MW  HBA HBD iLOGP TPSA MR LogS RB  Csp3 Sllgr
M566  C18H18N202 29435 2 1 257 4716 8865 395 1 028 0.55
M589  C19H2208 37837 8 3 257 12252 9489  -255 8 037 0.56
M638  C15H2402 23635 2 1 2.59 37.3 7062  -319 1 08 0.55
M414  C18H2402 27238 2 2 2.59 4046 8103  -428 0 067 0.55
M283  C19H1805 32634 5 3 261 83.06 9066  -433 1 026 0.55
M525  C16H2008 34033 8 4 261 12568 8158  -158 6 044 0.55
M621  C20H2407 3764 7 4 2.63 10861 9825  -329 6 04 0.55
M494  C20H2206 35839 6 2 2.67 7738 949 358 4 04 0.55
M519  C20H2206 35839 6 2 2.67 7738 94.9 358 4 04 0.55
M497  C20H2407 3764 7 4 2.67 10861 9825 292 6 04 0.55
M715  C14H2202 22232 2 2 2.69 4046 6656  -237 1 071 0.55
M502  C17H19NO3 28534 4 2 2.69 5293 8227 23 0 053 0.55
M543  C18H25NO5 33539 6 1 2.69 7607 9193 26 0 067 0.55
M217  C26H3208 47253 8 1 2.76 11557 11836 -407 1 073 055
M588  C16H2207 32634 7 4 2.79 10861 8119 -1.68 6 05 0.55
M718  C15H2602 23837 2 2 2.83 4046 7158  -291 1 087 0.55
M569  C15H1604 26029 4 0 2.83 5197 7218 319 3 04 0.55
M306  C22H2208 41441 8 1 2.83 9268 10385 371 4 041 0.55
M455  C22H2208 41441 8 1 2.83 9268 10385 371 4 041 0.55
M56  C26H3007 45451 7 0 2.83 9534 11673 -469 1 065 0.55
M400  C19H1805 32634 5 3 2.86 83.06 9066  -426 2 026 0.55
M399  C24H4005 40857 5 4 2.87 97.99 11376 -338 4 096 0.56
M199  C26H3008 47051 8 0 2.87 10457 11617 392 1 073 055
M710  C15H240 22035 1 1 2.88 2023 6834 -317 0 087 0.55
M779  C15H240 22035 1 1 2.89 2023 6834 -286 0 087 0.55
M255  C19H2206 34637 6 1 2.92 8206 8813 288 2 058 0.56
M738  C15H240 22035 1 1 2.93 2023 6804 -341 0 087 0.55
M778  C15H1603 24429 3 0 2.93 3944 727 397 3 027 055
M288  C19H2802 28842 2 1 2.93 373 8536 -3.72 0 084 0.55
M606  C15H1404 25827 4 0 2.94 4867 731 353 1 027 0.55
M389  C20H1807 37035 7 1 2.94 8345 9261 342 4 035 0.55
M646  C15H240 22035 1 1 2.95 2023 6804 -33 0 087 0.55
M682  C15H220 21833 1 1 2.96 2023 6911 -361 1 06 0.55
M652  C15H240 22035 1 1 2.96 2023 6994 302 1 073 0.55
M808  C13H1604 23626 4 0 2.99 4476 6522 288 6 031 0.55
M807  C15H260 22237 1 1 3.02 2023 7236 -353 1 073 0.55
M570  C20H2405 3444 5 2 3.03 68.15 9593  -415 6 04 0.55
M749  C15H260 22237 1 1 3.04 2023 7046 343 1 087 0.55
M644  C20H3204 336.47 4 3 3.04 69.92 9531 -264 5 08 0.55
M77  C20H1807 37035 7 1 3.04 7561 9202 379 2 04 055
M198  C20H1807 37035 7 1 3.04 7561 9202 379 2 04 055
M640  C15H260 22237 1 1 3.06 2023 7046  -351 1 087 0.55
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Tablo 32. (Devam)

ID Formiil MW  HBA HBD iLOGP TPSA MR LogS RB  Csp3 Eégr
M523  C18H1606 32832 6 0 3,07 6322 8455 372 3 0,28 0,55
M769  C15H260 22237 1 1 3,08 2023 7236 313 1 073 0,55
M505  C19H2405 33239 5 2 3,09 79,9 9413 352 7 0,42 0,55
M812  C15H260 22237 1 1 31 2023 7206 376 0 073 0,55
M642  C19H22N20 29439 3 1 3,11 3636 9324  -349 3 0,42 0,55
M602  C21H3005 36246 5 3 3,11 9483 10379 434 7 0,52 0,56
M597  C20H2206 35839 6 3 3,14 8838 9731  -321 6 03 0,55
M671  C15H260 22237 1 1 3,15 2023 7072 326 1 0,87 0,55
M714  C15H260 22237 1 1 3,15 2023 7072 326 1 0,87 0,55
M704  C15H260 22237 1 1 3,15 2023 7046 329 1 0,87 0,55
M539  C20H2406 3604 6 3 3,16 8838 9709 -353 6 04 0,55
M658  C15H260 22237 1 1 3,18 2023 7046 336 1 0,87 0,55
M665  C15H260 22237 1 1 3,18 2023 7046 336 1 0,87 0,55
M768  C15H260 22237 1 1 3,18 2023 7046 336 1 0,87 0,55
M726  C15H260 22237 1 1 3,19 2023 7046 341 1 0,87 0,55
M637  C14H1803 23429 3 0 3,19 3944 6849  -327 2 05 0,55
M252  C20H19NO5 35337 6 0 3,19 5723 9749  -413 0 0,35 0,55
M469  C21H24N203 35243 4 1 3,2 5456 10347 -388 2 0,48 0,55
M281  C25H2807 44049 7 4 3,21 120,36 12319 533 4 04 0,55
M712  C22H3006 39047 6 0 3,22 78,9 10585 47 7 0,59 0,55
M248  C20H1804 32235 4 1 3,24 4792 9079 445 O 03 0,55
M358  C20H2006 35637 6 1 3,25 66,38 9245 376 3 04 0,55
M798  C15H260 22237 1 1 3,29 2023 7072 309 1 0,87 0,55
M96  C20H2002 29237 2 0 3,32 3414 8925  -438 3 03 0,55
M357  C27H4204 430,62 4 2 3,35 74,6 12518 451 6 0,85 0,55
M818  C15H2402 23635 2 0 341 26,3 7248 =307 5 0,67 0,55
M560  C22H3006 39047 6 0 343 78,9 10611 -406 5 0,59 0,55
M801  C15H260 22237 1 1 3,46 2023 7236 334 4 073 0,55
M60  C20H1806 35435 6 0 3,46 5538 90 393 2 04 0,55
M98  C20H1806 35435 6 0 3,46 5538 90 393 2 04 0,55
M111  C20H1806 35435 6 0 3,46 5538 90 393 2 04 0,55
M116  C20H1807 37035 7 0 3,54 6461 9152  -414 3 04 0,55
M387  C20H2007 37237 7 1 3,54 7561 9398 396 4 04 0,55
M568  C20H3602 3085 2 2 3,56 4046 9543 459 4 0,9 0,55
M439  C21H2406 37241 6 2 3,56 9304 1039  -393 7 0,38 0,55
M350  C25H2607 43847 7 4 3,58 120,36 1235  -528 4 0,32 0,55
M231  C21H2007 38438 7 0 3,61 6461 9649  -401 3 0,43 0,55
M406  C21H2206 3704 6 0 3,67 5538 9692  -397 4 0,43 0,55
M75  C21H2007 38438 7 0 377 6461 9649  -401 3 0,43 0,55
M59  C25H2607 43847 7 4 3,85 120,36 122,67 557 4 0,32 0,55
M706  C21H2208 40239 8 0 3,96 8559 106,87 -4,18 7 0,29 0,55
M508  C21H23NO5 36941 5 2 3,97 8092 107,73 529 4 0,29 0,55
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Tablo 32. (Devam)

ID Formiil MW  HBA HBD iLOGP TPSA MR LogS RB  Csp3 ;Bllgr
M498  C21H2805 36044 5 1 4.05 68.9 10366 -41 9 048 0.55
M490  C23H2806 40046 6 1 418 8204 11344 452 9 043 0.55
M57  C27H4204 43062 4 2 424 5892 12279 524 1 0.93 0.55

Tabloda verilen tiim bilesiklerin Lipinski'nin bes kuralina uydugunu, dolayisiyla
miikemmel ilag benzeri Ozelliklere sahip oldugunu diisiiniilmektedir. Lipinskinin bes
kuralina gore yukarida tabloda verilen (Tablo 32) fitokimyasallarin hidrojen bagi donérleri
5'i gegmedigi, hidrojen bagi alicilar1 10'u gegmedigi, molekiiler agirlik 500 Da'y1 gegmedigi
ve oktanol-su boliisiim katsayisi (log P) 5'1 gegmedigi goriilmektedir. Tablo 32'de gosterilen,
belirlenen fitokimyasallar i¢in ilaca benzerlik tahminlerinin sonuglari, Ro5 testini gectigini,
dolayisiyla iyi gegirgenlik veya absorpsiyon Ozelliklerine sahip olduklarin1 géstermektedir.
Incelenen kriterler disinda kalan molekiillerin/fitokimyasallarin ila¢ olarak oral yoldan
biyoyararlanima sahip olma olasiliginin diisiik oldugu diisiiniilmektedir. Birden fazla Ro5
parametresinin ihlali, fitokimyasallarin muhtemelen zayif gegirgenli§e veya absorpsiyona
sahip olmasimi saglamaktadir. Bu g¢alisma kapsaminda bir veya iki kural ihlali olan
molekiiller alinmamistir. Tamamen kullanilan  kriterleri  saglayan molekiillere
odaklanilmistir. Caligmalarin hassasiyetine ve arastirmacinin incelemek istedigi 6zellige
gore bazen bir, iki kriteri saglamayan molekiiller ile de ¢alisilabilinmektedir. Calismamizda
birden fazla eleyici faktor kullanilmistir ve tamamen kullanilan kriterlere uygun molekiillere
odaklanilmistir. Ancak unutmamak gerekir ki gliniimiizde kullanilan baz1 ilag molekiillerinin
bazi kriterlerinde, kriterlerin disinda sapmalar gosterdigidir. Calismanin hassasiyetine gore

bir iki kural ihlali yapan molekiillerde daha sonra arastirilabilir.

Tablo 32'de gosterilen MW, topolojik polar ylizey alan1 (TPSA) ve iLogP katsayisi
degerleri, bilesiklerin iyi membran gecirgenligi ve oral biyoyararlaniminin gostergeleridir;
donebilen baglarin sayisi (nRotb) ise iyi bagirsak kullanilabilirligini hesaba katmaktadir.
Tabloda belirlenen iLogP degerleri -0.12 ile 4.24 arasinda olup Lipinski Ro5 tarafindan
onerilen degerden diisiiktiir (Lipinski 2004). TPSA'nin 20 A? < TPSA < 140 A? araligindaki
degerleri, sirasiyla mikemmel bagirsak emiliminin ve iyi kan-beyin bariyeri
penetrasyonunun gostergeleridir. Tablodaki bilesikler 20.23 A? ile 130.82 A? arasindadir.
Lipinski kurallart ADME parametrelerinden emilim ile ilgili olan kisimdir. Bu kurala gore
molekiiler agirlik 500 Daltondan biiyiikk olmamalidir. Ciinkii biiyiik molekiillerin bagirsak
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ve kan bariyer geg¢irgenliginin yavas olmasi ve membrandan gecememesidir. Tabloda yer
alan bilesiklerin molekiiler agirliklar1 178.18 g/mol ile 472.53 g/mol arasinda degismektedir.
Bu molekiillerin bagirsak ve kan bariyer gegirgenliginin ideal aralikta oldugunu
gostermektedir. LogP; bilesigin hidrofilikliginin iyi bilinen bir ol¢iisiidiir. LogP degeri
oktanol ¢oziiniirliigiin su ¢ozinirliigiine oram (lipofiliklik) olarak ifade edilmektedir. Bu
deger 5’in ilizerinde olmamalidir. Bu degerin yiiksek olmasi suda ¢6ziinme oranini
azaltacagindan molekiiliin kan dolasimina katilmasini engeller, diisiik olmasi ise membran
gecirgenligini azaltmaktadir. Tabloda molekiillerimizin logP degeri 5 degerinden kiigiiktiir.
Fitobilesiklerin biyoaktivite skorlar1 5.0 ile 0.0 arasinda ise orta diizeyde biyolojik aktiviteyi
ongordiigi anlamima gelmektedir (329). Calismamizda biyoaktivite skorlar1 5.0 ile 6.0
arasinda yer almaktadir. Belirlenen fitokimyasanlarin orta diizeyin lizerinde biyolojik

aktivite gosterdigi sdylenebilir.
4.7.2. ADME Tahmini

Ilag benzerligi arastirildiktan sonra belirlenen 129 tane fitokimyasalin ADME
Ozellikleri arastirilmigtir. Arastirma sonuglari asagidaki tabloda yer almaktadir (Tablo 33).
Tablo 33'te sunulan fitokimyasallar, ADME 6zelliklerinin degerlerinin tiimii izin verilen
araliklar igerisindedir. Tabloda verilen bilesiklerin biiyiilk bir ¢ogunlugu yiiksek
gastrointestinal emilim gostermektedir. ADME 6zelliklerinin belirlenmesinde MR, log Kp
(cm/s), RB, KBB gegirgenligi, Pgp substrate, Gl absorption, CYP1AZ2 inhibitor, CYP2C19
inhibitor, CYP2C9 inhibitor parametreleri kullanilmistir. Tabloda verilen fitokimyasallarin
log Kp degerleri -8,0 < log Kp < -1,0 kabul edilebilir aralig1 i¢indedir.

Tablo 33. Fitokimyasalarin hesaplanan molekiiler 6zelliklerinin tablosu

. log
Ligand . CYP1A2 CYP2C19 CYP2C9
o Formil MR éfn/s) RB KBB Pgp Gl inhibitor  inhibitor  inhibitor
M672 C10H15N50 6138 -7.02 5 Hayrr Hayir Yiiksek Hayir Hayir Hayir
M520 C15H1805 7188 -7.7 0 Hayrr Hayrr Yiiksek Hayir Hayir Hay1r
M441 C19H2205 85.67 -712 1 Hayir Evet  Yiksek Hayir Hayir Hayir
M255 C19H2206 88.13 -726 2 Hayrr Hayir Yiiksek Hayir Hayir Hayir
M400 C19H1805 90.66 -596 2 Hayrr Evet  Yiiksek Evet Evet Hayir
M283 C19H1805 90.66 -5.96 1 Hayrr Evet  Yiiksek Evet Evet Hay1r
M543 C18H25N0O5 9193 -758 0 Hayrr Hayir Yiksek Hayir Hayir Hayir
M389 C20H1807 9261 -719 4 Hayrr Haywr Yiiksek Hayir Hayir Hayir
M505 C19H2405 9413 -633 7 Hayrr Hayir Yiiksek Hayir Hayir Hayir
M589 C19H2208 9489 -7.79 8 Hayir Evet  Yiksek Hayir Hayir Hayir
M458 C20H2206 96.13 -617 6 Hayir Haywr Yiiksek Hayir Hayir Hayir
M539 C20H2406 97.09 -6.79 6 Hayrr Evet  Yiksek Hayir Hay1r Hay1r
M597 C20H2206 9731 -713 6 Hayir Evet  Yiksek Hayir Hayir Hayir
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Tablo 33. (Devam)

. log

S e R s o e en e
M434 C20H2406 9733 -704 5 Hayir Evet Yiiksek  Hayir Hayir Hayir
M497 C20H2407 9825 -768 6 Hayir Evet Yiiksek  Hayir Hayir Hayir
M621 C20H2407 9825 -726 6 Hayir Evet Yiiksek  Hayir Hayir Hayir
M354 C21H2008 102.07 -7.87 4 Hayrr Hayrr  Yiiksek  Hayir Hayir Hayir
M602 C21H3005 103.79 -545 7 Hayir Evet Yiiksek  Hayir Hayir Evet
M306 C22H2208 10385 -7.4 4 Hayrr Hayrr  Yiiksek  Hayir Hayir Hayir
M455 C22H2208 10385 -7.4 4 Hayrr Hayrr  Yiiksek  Hayir Hayir Hayir
M439 C21H2406 1039 -6.44 7 Hayir Evet Yiiksek  Hayir Hayir Evet
M405 C21H2408 10447 -7.78 6 Hayir Evet Yiiksek  Hayir Hayir Hayir
M712 C22H3006 105.85 -5.41 7 Hayir Hayrr  Yiiksek  Hayir Hayir Evet
M560 C22H3006 106.11 -6.28 5 Hayrr Hayrr  Yiksek  Hayir Hayir Evet
M706 C21H2208 106.87 -6.62 7 Hayrr Hayrr  Yiiksek  Hayir Hayir Evet
M508 C21H23NO5  107.73 -513 4 Hayir Hayir  Yiiksek Evet Evet Evet
M490 C23H2806 11344 597 9 Hayrr Hayrr  Yiiksek  Hayir Evet Evet
M399 C24H4005 113.76 -736 4 Hayir Evet Yiiksek  Hayir Hayir Hayir
M66 C25H2606 11492 575 1 Hayir Evet Yiiksek  Hayir Hayir Hayir
M199 C26H3008 116.17 -7.91 1 Hayrr Hayrr  Yiiksek  Hayir Hayir Hayir
M56 C26H3007 116.73 -6.83 1 Hayir Evet Yiiksek  Hayir Hayir Hayir
M217 C26H3208 11836 -7.76 1 Hayir Evet Yiiksek  Hayir Hayir Hayir
M59 C25H2607 122.67 -5.7 4 Hayrr Hayrr Yiiksek  Hayir Hayir Evet
M281 C25H2807 12319 -6 4 Hayrr Hayrr  Yiiksek  Hayir Hayir Hay1r
M350 C25H2607 1235 -6.03 4 Hayrr Hayrr  Yiiksek  Hayir Hayir Evet
M357 C27H4204 12518 -6.23 6 Hayir Evet Yiiksek  Hayir Hayir Hay1r
MG668 C10H1003 4748  -6.6 0 Evet Hayrr Yiksek  Hayir Hayir Hay1r
M771 C10H1204 51.7 584 2 Evet Hayirr Yiksek  Hayir Hayir Hay1r
M770 C12H1602 56.73 -5.1 5 Evet Hayrr Yiksek  Hayir Hayir Hay1r
M661 C13H1405 60.61 -7.25 1 Evet Hayirr Yiksek  Hayir Hayir Hay1r
M808 C13H1604 65.22 -5.81 6 Evet Hayirr  Yiiksek Evet Evet Hay1r
M715 C14H2202 66.56  -6.29 1 Evet Hayirr Yiksek  Hayir Hayir Hay1r
M765 C15H1603 6791 565 1 Evet Hayirr Yiiksek Evet Evet Hay1r
M646 C15H240 68.04 -529 O Evet Hayrr Yiksek  Hayir Hayir Evet
M738 C15H240 68.04 -516 O Evet Hayirr Yiksek  Hayir Evet Evet
M782 C13H14N203 68.15 -6.82 1 Evet Hayrr Yiksek  Hayir Hayir Hay1r
M779 C15H240 6834 -578 O Evet Hayirr Yiksek  Hayir Hayir Hay1r
M710 C15H240 68.34 -544 O Evet Hayrr Yiksek  Hayir Evet Hay1r
M637 C14H1803 6849 -565 2 Evet Hayirr Yiiksek Evet Evet Hay1r
M682 C15H220 69.11 515 1 Evet Hayirr Yiksek  Hayir Hayir Hay1r
M652 C15H240 69.94 553 1 Evet Hayirr Yiksek  Hayir Hayir Hay1r
M704 C15H260 7046 525 1 Evet Hayirr Yiksek  Hayir Hayir Hayir
M658 C15H260 7046  -5.17 1 Evet Hayirr Yiksek  Hayir Hayir Hayir
M665 C15H260 7046  -5.17 1 Evet Hayirr Yiksek  Hayir Hayir Hayir
M768 C15H260 7046  -5.17 1 Evet Hayirr Yiksek  Hayir Hayir Hayir
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Tablo 33. (Devam)

. log

S e R s o e en e
M726 C15H260 7046  -5.11 1 Evet Hayirr Yiksek  Hayir Hayir Evet
M749 C15H260 7046  -5.09 1 Evet Hayirr Yiksek  Hayir Hayir Evet
M640 C15H260 7046 -5 1 Evet Hayirr Yiksek  Hayir Hayir Evet
M689 C15H2202 7059 555 1 Evet Hayirr Yiksek  Hayir Hayir Hayir
M638 C15H2402 70.62 -555 1 Evet Hayirr Yiksek  Hayir Hayir Hayir
M798 C15H260 70.72 -548 1 Evet Hayr Yiksek  Hayir Hayir Hayir
M671 C15H260 70.72  -5.29 1 Evet Hayirr Yiksek  Hayir Evet Hayir
M714 C15H260 70.72  -5.29 1 Evet Hayirr Yiksek  Hayir Evet Hayir
M718 C15H2602 7158  -5.89 1 Evet Hayirr Yiksek  Hayir Hayir Hayir
M812 C15H260 7206 -479 O Evet Hayirr Yiksek  Hayir Hayir Evet
M569 C15H1604 7218 -6.15 3 Evet Hayirr  Yiiksek Evet Evet Hayir
M769 C15H260 7236 543 1 Evet Hayirr Yiksek  Hayir Hayir Hayir
M801 C15H260 7236 -497 4 Evet Hayirr Yiksek  Hayir Hayir Evet
M807 C15H260 7236 -498 1 Evet Hayirr Yiksek  Hayir Hayir Evet
M818 C15H2402 7248 -538 5 Evet Hayirr Yiksek  Hayir Hayir Hayir
M778 C15H1603 727 -5.09 3 Evet Hayrr Yiksek  Evet Evet Evet
M606 C15H1404 73.1 -589 1 Evet Hayr Yiksek  Evet Evet Evet
M761 C15H1604 7337 -6.08 4 Evet Hayirr  Yiiksek Evet Evet Hayir
M674 C15H2004 7359 677 3 Evet Hayirr Yiksek  Hayir Hayir Hayir
M413 C18H2202 80.06 -573 O Evet  Evet Yiksek  Hayir Hayir Hayir
M414 C18H2402 81.03 -511 O Evet  Evet Yiiksek ~ Hayir Hayir Hay1r
M502 C17HI9NO3 8227 -75 0 Evet  Evet Yiiksek  Hayir Hayir Hay1r
M491 C18H1804 8315 576 4 Evet  Evet Yiiksek  Hayir Hayir Hay1r
M523 C18H1606 8455 -641 3 Evet  Evet Yiiksek ~ Evet Evet Evet
M288 C19H2802 8536  -5.7 0 Evet Hayrr Yiksek  Hayir Hayir Hay1r
M566 C18H18N202 88.65 -6.02 1 Evet  Evet Yiiksek Evet Hayir Hay1r
M96 C20H2002 89.25 502 3 Evet Hayrr Yiksek  Hayir Evet Evet
M60 C20H1806 90 -6.56 2 Evet Hayirr Yiksek  Hayir Evet Hay1r
M98 C20H1806 90 -6.56 2 Evet Hayirr Yiksek  Hayir Evet Hay1r
M111 C20H1806 90 -6.56 2 Evet Hayirr Yiksek  Hayir Evet Hay1r
M248 C20H1804 90.79 574 0 Evet  Evet Yiiksek  Evet Evet Hayir
M404 C20H2404 91.24 -683 2 Evet Hayrr Yiksek  Hayir Hayir Hay1r
M116 C20H1807 9152 644 3 Evet Hayirr Yiksek  Evet Hayir Evet
M423 C20H2605 9157 645 3 Evet Hayrr Yiksek  Hayir Hayir Hayir
M77 C20H1807 92.02 691 2 Evet Hayirr Yiksek  Evet Hayir Hayir
M198 C20H1807 9202 691 2 Evet Hayirr Yiiksek  Evet Hayir Hayir
M358 C20H2006 9245 671 3 Evet Hayrr Yiksek  Hayir Hayir Hayir
M642 C19H22N20 9324 -6.19 3 Evet  Evet Yiiksek  Hayir Hayir Hayir
M387 C20H2007 93.98 -6.6 4 Evet Hayirr Yiksek  Evet Hayir Hayir
M494 C20H2206 94.9 -6.87 4 Evet  Evet Yiiksek  Hayir Hay1r Hay1r
M519 C20H2206 94.9 -6.87 4 Evet  Evet Yiksek  Hayir Hayir Hayir
M644  C20H3204 9531 -717 5 Evet  Evet Yiiksek ~ Hayir Hayir Hay1ir
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Tablo 33. (Devam)

. log

S e R s o e en e
M568 C20H3602 9543 -468 4 Evet Hayirr Yiksek  Hayir Hayir Hay1r
M570 C20H2405 95.93 -5.91 6 Evet Hayirr Yiksek  Hayir Hayir Hay1r
M75 C21H2007 9649 -6.76 3 Evet Hayirr Yiksek  Hayir Hayir Hay1r
M231 C21H2007 9649 -6.76 3 Evet Hayirr Yiksek  Hayir Hayir Hay1r
M406 C21H2206 96.92 -6.56 4 Evet Hayrr Yiksek  Hayir Hayir Hay1r
M252 C20HI9NO5 9749 -647 O Evet  Evet Yiiksek  Evet Hayir Evet
M469 C21H24N203 103.47 -6.5 2 Evet  Evet Yiiksek  Hayir Hayir Hay1r
M498 C21H2805 103.66 -586 9 Evet Hayirr Yiksek  Hayir Hayir Evet
M57 C27H4204 12279 -5.77 1 Evet  Evet Yiiksek  Hayir Hayir Hay1r

Not: MR = molar kirilma; nRotb = donebilen baglarin sayisi; log Kp = deri gegirgenliginin
logaritmasi; KBB = kan-beyin bariyeri penetrasyonu; P-gp = gegirgenlik glikoprotein
substratr; GI = gastrointestinal emilim; CYP450 =sitokrom P450 enzimleri; CYP1A2,
CYP2C9 ve CYP2C19 inhibitorleri.

ADME o6zelligine dayanarak, bilesik M400, CYP1A2, CYP2C19'u inhibe etme
yetenegine sahiptir ve bir gecirgenlik-glikoprotein (P-gp) substrati olarak davranmaktadir,
dolayisiyla iyi ilaglanabilirlik potansiyeline sahiptir. Ttim bilesiklerin MR'si 47.48 ile 125.18
araligindadir, donebilen bag sayisinin 9 degerinden kiigiik oldugu bulunmustur, log Kp
degerleri -8,0 < log Kp < -1,0 kabul edilebilir aralig1 igindedir. Donebilen bag sayisi:
molekiiler esnekligin bir Ol¢iisiidiir. Tabloda yer alan molekiillerin ila¢ benzerligi
ozelliklerinin ve ADME o6zelliklerinin incelenmesi sonrasinda bu molekiillerin istenilen
siirlar icerisinde yer aldigi gosterilmistir. Dolayisiyla, bu fitokimyasallar listelenen tiim
kriterleri karsilamaktadir ve bunlarin daha 1iyi bir ilacin gelistirilmesi icin potansiyel

antidiyabetik adaylar oldugunu 6ne siirebiliriz.

ADMET analizi veya ila¢ benzerligi 6zellikleri belirlenmesini sonucunda secilen
bilesikler gorsellestirilmistir. Sonu¢ olarak bu fitokimyasallarin T2DM’a karsi yeni
inhibitorler olarak degerlendirilebilir ve diyabete karsi uygun bir ilacin gelistirilmesi
amaciyla ilave in vitro ve in vivo c¢alismalar i¢in segilebilir oldugu diistiniilmektedir. Bu
baglamda, ila¢ kesfine yonelik hesaplamali veya in siliko yaklagimlar, daha hizli ve daha
etkili bir 6ncii bilesik/bilesiklerin tanimlanmasi yoluyla bu ilgili maliyetlerin azaltilmasina
yonelik paha bicilmez katki sagladigi disiiniilmektedir. Belirlenen molekiiller, diyabetle

miicadele i¢in yeni antidiyabetik terapotikler olarak tanimlanabilir.
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4.8. Protein-Ligand Etkilesimlerin Incelenmesi

Bu ¢alisma, segilmis DM hedeflerinin belirlenen 39 bitkiden izole edilen biyoaktif
bilesikler ile molekiiler etkilesimleri incelenmistir. Kenetlenme analizi sonucunda referans
ligandin baglanma enerjisinden daha iyi baglanma enerjisine sahip molekiillere
SwissADME analizi uygulanarak molekiilllerin ilag olabilirligi ve ADME o&zellikleri
arastirilmistir. Bu arastirma sonucunda belirlenen bilesiklerin etkilesimleri ve yaptiklar1 H
baglar1 belirlenmistir (EK 7). Etkilesimde; ne kadar ¢cok H bagi var ise etkilesimin o kadar
iyi oldugu anlamina gelmektedir. Etkilesim haritalar1 caligilan ligand molekiillerinin
proteinin aktif bolge ¢evre amino asitleriyle olan etkilesimlerini nitelemektedir. Protein-
ligand etkilesimlerinin incelenmesinde Discovery Studio kullanilmistir. Yapilan analizlerde
protein ligand etkilesim haritalar1 ¢ikartilmis olup bu haritalarda ligand molekiiliiniin hedef
proteinin aktif bolge ¢cevresindeki amino asitlerle yaptigi bag tiirleri, H bag sayis1, Hidrofilik
bag bilgileri daha detayli analiz ve yorumlamalar igin tablo haline getirilmistir (Ek 7). Bu
secilen bilesiklerin molekiiler kenetlenme analiz sonucundaki baglanma enerjileri, etkilesim
haritas1 ve amino asitle ilgili etkilesimleri, ekte yer alan tabloda (Ek 7) verilmistir. Ilac
benzerligi arastirilan ve ilag benzerligine uygun oldugu diisiiniilen molekiillerin H bag sayis1
ve etkilesim alan1 incelenmistir. KBB gecirgenligi olmayanlar ve GI emilimi yiiksek olanlar
molekiillerin protein-ligand etkilesimleri incelenmistir. Asagidaki tabloda referans ligandlar
ile benzer etkilesime sahip oldugu diisiiniilen molekiillere yer verilmistir. Protein-ligand

etkilesimleri, Discovery Studio 2021 Client kullanilarak gorsellestirilmigtir.

Yukarida tabloda verilen protein-ligand etkilesimlerinden etkilesimi giiclii oldugu
diistiniilen ligandlarin bazilarinin gorsellestirmelerine agsagida yer verilmistir. Ekteki tabloda
verilen bilesiklerin fazla H bagma sahip olmasi etkilesimlerin gii¢lii oldugunu
gostermektedir. Etkilesimler, baglanma enerjisi ve reseptor kalintilart (residuesleri)
(kcal/mol) icermesi esas alinarak hesaplanmistir. Molekiiler kenetlenme analizi, ilag
benzerligi ve ADME tahmiini ve protein-ligand etkilesimlerinin incelenmesi sonrasinda
yiiksek baglanma enerjilerine sahip ve ilag olabilirligi oldugu diisiiniilen aday ligand
molekiillerin etkilesim alanlarinin gorsellestirilmesine “Protein-ligand etkilesimlerinin

Gorsellestirilmesi” baslig1 altinda asagida yer verilmistir.

Etkilesim alanlari incelenen ligand molekiillerinin ait oldugu bitkiler Morus alba
(beyaz dut), Citrus maxima (sadok), Linum usitatissimum (keten), Diospyros kaki (trabzon

hurmasi), Sesamum indicum (susam), Urtica dioica (isirgan), Vitis vinifera (asma-iiziim),
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Cinnamomum zeylanicum (tarcin), Hypericum perforatum (kantaron), Melissa officinalis
(ogulotu), Sambucus nigra (agagmiirver), Laser trilobum (kefekimyonu), Portulaca
oleracea (semizotu)’dir. Bu bitkilerin DPP-4 hedefine yonelik kullanilan ilag molekiillerine
alternatif olarak daha fazla arastirilmasi Onerilmektedir. Protein-ligand etkilesimlerinin
sonucunda belirlenen ligand molekiillerine ait bitki isimleri agagidaki sekilde (Sekil 31) yer

almaktadir.

Laser

trilobum Hypericum
perforatum
Morus alba
Melissa Citrus maxima
officinalis Hinim
Vitis usitatissimum
vinifera

Diospyros kaki

Cinnamomum
N Sesamum zeylanicum
Urtica dioica g

indicum

Sambucus
nigra Portulaca
oleracea

Sekil 31. Etkilesim sonucunda segilen ligand molekiillerine ait bitki isimleri

4.9. Molekiiler Kenetlenme Analizi Ozet

Yapiya dayali ilag kesfinde etkili bir arag olan molekiiler kenetlenme (330), analizi
sonrasinda yapilan islemler 6zet olarak, baglangigta her iki hedef proteine yonelik belirlenen
proteinler ile 1.914 tane molekiil, molekiiler kenetlenme analizine dahil edilmistir. Bu 1.914
tane fitokimyasal GLP-1 hedefine yonelik belirlenen yedi proteinin referans ligandlarinin
baglanma enerjisinden daha diisiik baglanma enerjisine sahip 1.740 tane fitokimyasal
belirlenmistir. Bu kenetlenme analizine dahil edilen fitokimyasalin yilizde 90’11
olusturmaktadir. Kenetlenme analizine dahil edilen 1.914 tane fitokimyasal DPP-4 hedefine
yonelik belirlenen sekiz proteinin referans ligandlarinin baglanma enerjisinden daha diisiik
baglanma enerjisine sahip 818 tane fitokimyasal belirlenmistir. Analiz sonuglar1 baglanma
enerjilerine gore incelendiginde 818 tane fitokimyasalin belirlen sekiz protein hedefleri ile

daha diisiik yani daha iyi baglanma enerjisi gosterdigi goriilmiistir. Bu nedenle
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calismamizda DPP-4 hedefine yonelik belirlenen proteinler ile etkilesime giren 818 ligand
molekiilii tizerinden ¢alisma ilerlemistir. Bu 818 tane fitokimyasal SwissADME analizine
dahil edilerek ilag benzerligi ve ADME tahmini yapilmstir. Ilag benzerligi ve ADME
tahmininden 6nce SwisSADME analiz sonucunda arastirmaciya sunulan biyoyararlanim
radarindan faydalanilarak 818 tane fitokimyasal 228 tane fitokimyasala indirgenmistir.
Biyoyararlanim radar1 6 ozelligi dikkate alarak ila¢ benzerliginin degerlendirilmesinde
kullanilmaktadir. Biyoyararlanim radarinin pembe alani igerisinde yer alan molekiillere
odaklanilmistir. Bu molekiillerin 6nce ilag benzerligi tahmini yukarida verilen kriterler
kullanilarak yapilmis ve 129 tane molekiiliin ilag benzerligi olabilirligi belirlenmistir. Bu
molekiillerin ADME tahmini yapilmistir ve 106 tane molekiilin uygun olabilecegi
goriilmiistiir. Son asama olarak bu 106 tane molekiil igerisinde yer alan ve KBB ge¢irgenligi
olmayanlar ve GI emilimi yiiksek olanlar molekiillerin protein-ligand etkilesimleri
incelenmistir. Morus alba (beyaz dut), Citrus maxima (sadok), Linum usitatissimum (keten),
Diospyros kaki (trabzon hurmasi), Sesamum indicum (susam), Urtica dioica (1sirgan), Vitis
vinifera (asma-iiziim), Cinnamomum zeylanicum (tarcin), Hypericum perforatum (kantaron),
Melissa officinalis (ogulotu), Sambucus nigra (agagmiirver), Laser trilobum (kefekimyonu),
Portulaca oleracea (semizotu) bitkilerine ait fitokimyallarin hedef proteinler ile etkilesimi
incelenmistir. Ayrica bu molekiillerin referans ligandlar ile ¢akistigi noktalar,
AutoDockTools-1.5.7 yazilimi kullanilarak {ist liste cakistirilarak benzer bolgelere

kenetlenip kenetlenmedigi incelenmistir.
4.10.Protein-Ligand Etkilesimlerinin Gorsellestirilmesi

Her protein hedefine 6zgii bir tane ligand molekiiliiniin etkilesiminin 3B ve 2B
goriintlisti gorsellestirilmistir ve etkilesimleri agiklanmistir. Referans ligandlarin etkilesim
alanlar1 asagida tabloda (Tablo 34) verilmistir. DPP-4 hedefine yonelik belirlenen protein
hedeflerinin gorsellestirilmesine bu kisimda yer verilmistir. “Protein-Ligand Etkilesimlerin
Incelenmesi” bashigi altinda yer alan her hedefe yonelik bir aday molekiiliin

gorsellestirilmesi yapilmustir.
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Tablo 34. Referans ligandlarin hedeflenen proteinler (1X70, 6B1E, 6B10, 3W2T, 3BIM,
3GO0B, 20NC, 2RGU) ile etkilesim alanlar1

ARG GLU. (;LU Gl
PHE K125 W205 &y TR A206 OLUk
s A:357 S A206 A:666 iy
P Ai710
A A%
A?zESQ L] AngZ
A:358 AGZ%JS @ AP;SE7 Angl
& R %66 TYR: A:547
B Ai662 TR, A631 A
A:125 A:547 A:710
1X70 ile 715 (Sitagliptin) 6B1E ile LF7 (Vildagliptin) 6B1O ile C8S (Vildagliptin)
arasindaki etkilesimi arasindaki etkilegimi arasindaki etkilesimi
G GLU SER ARG,
3% &y K22 &lU & Ko gy W
A:206 A205 O AvR
Avé 6 . 2 ATgGRG S Aot
A
\ & TYR
A547
YR ; 9 e K208
A:662
y P o) ATt Aady 055
A666 A i) 55
3W2T ile LF7 (Vildagliptin) 3BJM ile BIM 3GOB ile T22 (Alogliptin)
arasindaki etkilesimi (Saksagliptin) arasindaki arasindaki etkilesimi
etkilesimi
AGIL%'S AV;\ 4 .
2k w Ao
P PHE, A:656
A:357 T
i) o)
o] f
0
o)
G| TYR
Asggo ATgERZ AZ%HG - SER TRP,
TR A:630 A:629
666 ;\6585 A 3;7

20NC ile SY1 (Alogliptin) etkilesimi 2RGU ile 356 (Linagliptin) etkilesimi

4.10.1. 1X70 ile Kuwanon D Bilesiginin Etkilesimin Incelenmesi

Diyabetik protein hedefi olarak belirlenen PDB ID: 1X70 proteini ile Kuwanon D
(PubChem ID: 3081548) bilesiginin protein-ligand etkilesimi incelendiginde aralarinda
giiclii bir etkilesimin oldugu goriilmiistiir (Sekil 32). Bu bilesik Moraceae ailesine ait Morus
alba (beyaz dut) bitkisine aittir. Baglanma enerjisi -9.6 kcal/mol olan Kuwanon D (PubChem
ID: 3081548) ligandinin, diyabetik protein hedefinin yapisindaki ARGI125, ASN710,
ASN710, TYR547 ile Hidrojen bag: (Conventional Hydrogen Bond), PHE357 ile pi-alkil
bag, PHE357 ve TYR662 ile pi-pi bag (Pi-Pi Stacked), TYRG666 ile Pi-Pi T (Pi-Pi T-shaped)

bag etkilesimleri olusmustur (Sekil 32). Bu etkilesimlerin ligandin (molekiiliin/enzimin)
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aktivitesi i¢in 6nemli role sahip oldugu diisiiniilmektedir. Burada Conventional Hydrogen
Bond, Carbon Hydrogen Bond, Pi-Pi Stacked, Pi-Pi T-shaped, Pi-Alkyl bu baglar ile

etkilesim gostermektedirler.
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P ;'( Y
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| :
Interactions
I conventional Hydrogen Bond I Pi-ri T-shaped
I Fi-Pi Stacked [ Pi-alkyl

Sekil 32. 1X70 proteini ile Kuwanon D ile kenetlenmesinin 3B ve 2B gorsellestirilmesi

4.10.2. 20NC ile 8-Isomulberrin hydrate Bilesiginin Etkilesimin Incelenmesi

Diyabetik protein hedefi olarak belirlenen PDB ID: 20NC proteini ile 8-1somulberrin
hydrate (PubChem ID: 10200511) bilesiginin protein-ligand etkilesimi incelendiginde
aralarinda giiclii bir etkilesimin oldugu goriilmiistiir (Sekil 33). Bu bilesik Moraceae ailesine
ait Morus alba/L. (beyaz dut) bitkisine aittir. Baglanma enerjisi -8.9 kcal/mol olan 8-
Isomulberrin hydrate ligandinin, diyabetik protein hedefinin yapisindaki HIS740, GLU206,
SER630 ile Hidrojen bag1 (Conventional Hydrogen Bond ve Carbon Hydrogen Bond), bu
baglar disinda Hidrofobik etkilesime sahipler; TYRS547, TYR662 ile pi-pi bag (Pi-Pi
Stacked), TYRG666 ile Pi-Pi T (Pi-Pi T-shaped) etkilesimleri olmustur (Sekil 35).

A3

b e

ild

Sekil 33. 20NC proteini ile 8-Isomulberrin hydrate ile kenetlenmesinin 3B ve 2B
gorsellestirilmesi
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Sekil incelendiginde 8-1somulberrin hydrate bilesiginin 20NC proteini etkilesimin
referans ligandin etkilesim bolgesi (TYR631, GLU205, GLU205, GLU206, SER630,
TYR547, SY1800, TYR547, TYRG662) ile benzerlik gosterdigi goriilmektedir. Bilesigimiz,
amino kalintilar1 arasinda bes hidrojen bagi olusturulmustur. Diger hidrofobik etkilesimlerle
birlikte hidrojen baglari, aktif bilesiklerin gozlemlenen yiiksek kenetlenme skorundan
sorumludur. Bu hidrojen baglar1 etkilesimleri, protein reseptorii ve ligand arasindaki

miikemmel stabiliteden sorumludur.
4.10.3. 2RGU ile Mulberranol Bilesiginin Etkilesimin incelenmesi

Diyabetik protein hedefi olarak belirlenen PDB ID: 2RGU proteini ile Mulberranol
(PubChem ID: 71438979) bilesiginin protein-ligand etkilesimi incelendiginde aralarinda
giiclii bir etkilesimin oldugu goriilmiistiir (Sekil 36). Bu bilesik de Moraceae ailesine ait
Morus alba (beyaz dut) bitkisine aittir. Baglanma enerjisi -10.1 kcal/mol olan Mulberranol
(PubChem ID: 71438979) ligandinin, diyabetik protein hedefinin yapisindaki LY S554,
SER630, TYR631, TYR631, GLU205, TRP629, SER630 ile Hidrojen bagi (Hydrogen
Bond), TYR662 ile Pi-Sigma, TYR547 ile pi-pi bag (Pi-Pi Stacked), TYRG666 ile Pi-Pi T
(Pi-Pi T-shaped), VAL656 ve VALT711 ile alkil (Alkyl), TYR662 ve TYRG666 ile pi-alkil
gibi hidrofobik etkilesimler olusmustur (Sekil 34).

Sekil 34. 2RGU proteini ile Mulberranol ile kenetlenmesinin 3B ve 2B gorsellestirilmesi

4.10.4. 3BJM ile Coniferin Bilesiginin Etkilesimin Incelenmesi

Diyabetik protein hedefi olarak belirlenen PDB ID: 3BJM proteini ile Coniferin
(PubChem ID: 5280372) bilesiginin protein-ligand etkilesimi incelendiginde aralarinda

131



giiclii bir etkilesimin oldugu gortilmistiir (Sekil 35). Bu bilesik Linaceae ailesine ait Linum
usitatissimum (keten) bitkisine aittir. Baglanma enerjisi -7.4 kcal/mol olan Coniferin
(PubChem ID: 5280372) ligandinin, diyabetik protein hedefinin yapisindaki ARG125,
ARG125, ARG125, SER209, TYR547, TYR547, SER630, ASN710, SER630, HIS740,
TYR662, UNLL1 ile Hidrojen bagi (Conventional Hydrogen Bond), PHE357 ile pi-pi bag
(Pi-Pi Stacked), PHE357 ve TYR547 ile pi-alkil gibi hidrofobik etkilesimler olusmustur.
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Sekil 35. 3BJM proteini ile Coniferi ile kenetlenmesinin 3B ve 2B gorsellestirilmesi

4.10.5. 3GOB ile Episesaminone Bilesiginin Etkilesimin Incelenmesi

Diyabetik protein hedefi olarak belirlenen PDB ID: 3BJM proteini ile Episesaminone
(PubChem ID: 53462696) bilesiginin protein-ligand etkilesimi incelendiginde aralarinda
giiclii bir etkilesimin oldugu goriilmistiir (Sekil 36). Bu bilesik Pedaliaceae ailesine ait
Sesamum indicum (susam) bitkisine aittir. Baglanma enerjisi -8.5 kcal/mol olan
Episesaminone (PubChem ID: 53462696) ligandinin, diyabetik protein hedefinin
yapisindaki TYR48, ARG125, LYS554, LYS554, SER630, TYR752 ile Hidrojen bagi
(Conventional Hydrogen Bond), TRP629 ile Pi-Pi T (Pi-Pi T-shaped), TRP629 ve HIS740
ile alkil (Alkyl) etkilesimleri olusmustur (Sekil 36).
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Sekil 36. 3GOB proteini ile Mulberranol ile kenetlenmesinin 3B ve 2B gorsellestirilmesi
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4.10.6. 3W2T ile Limonin Bilesiginin Etkilesimin incelenmesi

Diyabetik protein hedefi olarak belirlenen PDB ID: 3W2T proteini ile Limonin
(PubChem ID: 179651) bilesiginin protein-ligand etkilesimi incelendiginde aralarinda gii¢lii
bir etkilesimin oldugu goriilmistiir (Sekil 37). Bu bilesik Rutaceae ailesine ait Citrus
maxima (sadok) bitkisine aittir. Baglanma enerjisi -9.2 kcal/mol olan Limonin ligandinin,
diyabetik protein hedefinin yapisindaki ARG125, LYS554, GLY628 ile Hidrojen bag:
(Conventional Hydrogen Bond), TRP629 ile Pi sigma (Pi-Sigma), TYR547 ile Pi-Pi (Pi-Pi

T-shaped) etkilesimleri olusmustur (Sekil 37).

Sekil 37. 3W2T proteini ile Mulberranol ile kenetlenmesinin 3B ve 2B gorsellestirilmesi
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4.10.7. 6B1E ile Pinostilbenoside Bilesiginin Etkilesimin incelenmesi

Diyabetik protein hedefi olarak belirlenen PDB ID: 6B1E proteini ile
Pinostilbenoside (PubChem ID: 23271974) bilesiginin protein-ligand etkilesimi
incelendiginde aralarinda giiclii bir etkilesimin oldugu goriilmiistiir (Sekil 38). Bu bilesik
Vitaceae ailesine ait Vitis vinifera bitkisine aittir. Baglanma enerjisi -8 kcal/mol olan
Pinostilbenoside (PubChem ID: 23271974) ligandinin, diyabetik protein hedefinin
yapisindaki LYS554, GLU206, GLU205, GLU205 ile Hidrojen bagi (Conventional
Hydrogen Bond), TRP629 ve TYR547 ile Pi-Pi T (Pi-Pi T-shaped) etkilesimleri olusmustur
(Sekil 38).
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Sekil 38. 6B1E proteini ile Mulberranol ile kenetlenmesinin 3B ve 2B gorsellestirilmesi

4.10.8. 6B10 ile Morusinol Bilesiginin Etkilesimin Incelenmesi

Diyabetik protein hedefi olarak belirlenen PDB ID: 6B1O proteini ile Morusinol
(PubChem ID: 5481968) bilesiginin protein-ligand etkilesimi incelendiginde aralarinda
giiclii bir etkilesimin oldugu goriilmistiir (Sekil 39). Bu bilesik Moraceae ailesine ait Morus
alba (beyaz dut) bitkisine aittir. Baglanma enerjisi -8.5 kcal/mol olan Morusinol (PubChem
ID: 5481968) ligandinin, diyabetik protein hedefinin yapisindaki GLU206, GLUZ205,
GLU206 ile Hidrojen bag1 (Conventional Hydrogen Bond), TYRG666 ile Pi-Sigma, PHE357
ile Pi-Pi (Pi-Pi Stacked), PHE357 ile alkil (Alkyl) etkilesimleri olusmustur (Sekil 39).
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Sekil 39. 6B10 proteini ile Mulberranol ile kenetlenmesinin 3B ve 2B gorsellestirilmesi

Ozet olarak yapilan analizler ve etkilesimlerin incelenmesi sonucunda asagida
tabloda verilen molekiillerin diyabet tedavisinde en uygun ligandlar olabilecegi
onerilmektedir. 42 sifali bitkiden 1.914 tane olarak belirlenen biyoaktif bilesiklerden 36 tane
molekiil se¢ilmistir. Bu bilesiklerin daha ileri analizlere tasinabilir oldugu diisiiniilmektedir.
Burada protein-ligand etkilesimleri, hem hidrofobik etkilesimleri hem de geleneksel
hidrojen baglarini ortaya ¢ikarmistir. Tiim analizler sonucunda diyabetik aday oldugu
diistiniilen molekiillerin listesi asagida yer almaktadir. Bu tabloda 13 bitkiye ait 36
fitokimyasal bilgisi yer almaktadir. Molekiiler kenetlenme sonuglart ve etkilesimin
analizinden, 129 bilesikten 36 tanesinin potansiyel antidiyabetik aday oldugu bulunmustur;
bunlar "Anhydrocinnzeylanin®, "Benzyl d-glucopyranoside", "Coniferin”,
"Deacetylnomilin”, "Dehydrodiconiferyl alcohol”, "Episesaminone”, "Eugenyl glucoside”,
"Flavonol 3-O-D-glucoside”, "Grandisinine”, "Isolariciresinol”, "Kuwanon D", "laserolide",
"Limonin”, "Marmin", "Matairesinol", "Moracin O", "Moracin P", "Morusinol",
"Mulberranol”,  "Nobiletin”,  "Obacunone”,  "Orobanchol”,  "Pinostilbenoside",
"Podophyllin®, "Prunasin”, "Sambunigrin”, "sesamolactol", "Skimmin", "3,5,6-Trihydroxy-
2-(2-methylbutanoyl)-4,6-bis(3-methylbut-2-enyl)cyclohexa-2,4-dien-1-one"”, "3-[4-(beta-
D-Glucopyranosyloxy)phenyl]acrylic acid methyl ester”, "6',7'-Dihydroxybergamottin”, "6'-
Hydroxy-7'-ethoxybergamottin”, "8-Isomulberrin hydrate", "Ailanthone" bilesikleridir. Bu
bilesiklerin ait olduklar1 bitki isimleri ve etkilesimde olduklari protein isimleri ve baglanma

enerjileri asagida tabloda (Tablo 35) verilmistir.
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4.10.9. Antidiyabetik Aday Olarak Segilen Bilesiklerin Listesi

Asagida tabloda (Tablo 35) etkilesimlerinin incelenmesi sonucunda segilen bilesikler
yer almaktadir. Tabloda yer alan bitkiler Agagmiirver, Kefekiyonu, Trabzon Hurmasi,
Kantaron, Ogulotu, Tarcin, Keten, Beyaz Dut, Susam, Semizotu, Sadok, Isirgan, Asma-
Uziim yer almaktadir. Bu bilesiklerin DPP-4 inhibitérleri gibi benzer aktiviteye sahip yeni
bitkisel kaynakli ilag tasariminda kullanilabilir oldugunu onerilmektedir. DPP-4, insiilin
sekresyonunu uyardigi bilinen inkretin hormonlarinin bozulmasindaki énemli rolii nedeniyle

in siliko ilag tasarimi aragtirmalarinda karsimiza ¢ikmaktadir (331).

Tablo 35. Antidiyabetik aday oldugu diisiiniilen molekiil listesi ve onlara ait baz1 bilgiler

Ligand PubChem Protein  Enerji

Aile Bitki Ismi D Bilesik ID Bilesik Ismi PDB ID  Skoru
Sambucus nigra  M657 91434 Sambunigrin 3BIM 7.1
Adoxaceae (Agacmiirver)
M622 119033 Prunasin 3BIM -74

. Laser trilobum / .
Apiaceae L. (Kefekimyonu) M560 5281474 Laserolide 3BIM -1.7

6B1E -8.2
M354 11953828 Flavonol 3-O-D-glucoside
] . 6B10 -8.5
Diospyros kaki
Ebenaceae (Trabzon 3G0B -1.4
Hurmasi) .
M354 11953828 Flavonol 3-O-D-glucoside 3waT -8.3
3BJM -8.6
Hypericum M306 72435 Podophyllin 3wW2T -8.3
Hypericaceae  perforatum/L.
(Kantaron) M602 193681 31769-65-0 3wW2T -75
Melissa 3BIM -7.6
Lamiaceae officinalis M588 3084296 Eugenyl glucoside
(Ogulotu) 3G0B -1.4
Cinnamomum 3BJM -7.8
Lauraceae zeylanicum M533 101316921  Anhydrocinnzeylanin
(Tarcin) 3wW2T -7.5
3BIM -7.6
M458 119205 Matairesinol
3G0B -8.2
M626 5280372 Coniferin 3BJM -7.4
_ Lipun} . 6B1E -8.6
Linaceae usitatissimum M255 10665247 Orobanchol
(Keten) 3W2T -85
6B1E -7.8
3-[4-(beta-D-

M525 12311284 Glucopyranosyloxy)phenylla  3BJM 73

crylic acid methy| ester
6B10 -8.5
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https://pubchem.ncbi.nlm.nih.gov/compound/11953828
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY010909
https://www.rcsb.org/structure/3G0B
https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/3BJM
https://pubchem.ncbi.nlm.nih.gov/compound/72435
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY013072
https://www.rcsb.org/structure/3W2T
https://pubchem.ncbi.nlm.nih.gov/compound/193681
https://www.rcsb.org/structure/3W2T
https://pubchem.ncbi.nlm.nih.gov/compound/3084296
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY003987
https://www.rcsb.org/structure/3BJM
https://pubchem.ncbi.nlm.nih.gov/compound/101316921
https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/3W2T
https://pubchem.ncbi.nlm.nih.gov/compound/119205
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY000001
https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/3G0B
https://pubchem.ncbi.nlm.nih.gov/compound/5280372
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY004603
https://www.rcsb.org/structure/3BJM
https://pubchem.ncbi.nlm.nih.gov/compound/10665247
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY000576
https://www.rcsb.org/structure/6B1E
https://www.rcsb.org/structure/3W2T
https://pubchem.ncbi.nlm.nih.gov/compound/12311284
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY013098
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY013098
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY013098
https://www.rcsb.org/structure/6B1E
https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/6B1O

Tablo 35. (Devam)

: e d Ligand PubChem i Protein .
Aile Bitki Ismi ) Bilesik ID: Bilesik Ismi PDB ID Enerji
6B1E -7.8
M496 99693 Skimmin 3G0B -8
3W2T -7.6
M66 3081548 Kuwanon D 1X70 -9.6
6B10 -8.5
M350 5481968 Morusinol
3W2T -8.6
M648 11076492 Benzyl d-glucopyranoside 3BIM -7.1
20NC -8.9
M283 25208124 Moracin P
3G0B -8.3
3W2T -8.1
M400 42604718 Moracin O 6B10 -8.4
Morus alba/L.
Moraceae (Beyaz Dut) 3BIM -8.3
6B10 -8.2
6B1E -7.8
M445 44593508 Euchrenone
3W2T -7.7
3BJM -7.6
2RGU -10.1
M59 71438979 Mulberranol 6B10 -8.2
6B1E -8.6
3W2T -8.6
) 6B10 -8.3
M281 102004511  8-Isomulberrin hydrate
20NC -8.9
6B1E -8.1
6B1E -8
M389 53462696 Episesaminone 3G0B -8.5
Sesamum
Pedaliaceae indicum/L. 3W2T -7.9
(Susam) 3G0B  -7.4
M621 101417415  Sesamolactol
3BIM -7.4
Portulaca
Portulacaceae oleracea/L. M307 72965 Ailanthone 20NC -8.8
(Semizotu)
M706 72344 Nobiletin 3BIM -6.9
3wW2T -9
2RGU -10.1
Citrus
Rutaceae . 6B10 -9
maxima (Sadok)  \56 119041 Obacunone
3G0B -9.2
20NC -9.7
6B1E -9.2
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https://pubchem.ncbi.nlm.nih.gov/compound/99693
https://www.rcsb.org/structure/6B1E
https://www.rcsb.org/structure/3G0B
https://www.rcsb.org/structure/3W2T
https://pubchem.ncbi.nlm.nih.gov/compound/3081548
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY003078
https://www.rcsb.org/structure/1X70
https://pubchem.ncbi.nlm.nih.gov/compound/5481968
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY005877
https://www.rcsb.org/structure/6B1O
https://www.rcsb.org/structure/3W2T
https://pubchem.ncbi.nlm.nih.gov/compound/11076492
https://www.rcsb.org/structure/3BJM
https://pubchem.ncbi.nlm.nih.gov/compound/25208124
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY002594
https://www.rcsb.org/structure/2ONC
https://www.rcsb.org/structure/3G0B
https://pubchem.ncbi.nlm.nih.gov/compound/42604718
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY002593
https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/6B1O
https://www.rcsb.org/structure/3BJM
https://pubchem.ncbi.nlm.nih.gov/compound/44593508
https://www.rcsb.org/structure/6B1O
https://www.rcsb.org/structure/6B1E
https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/3BJM
https://pubchem.ncbi.nlm.nih.gov/compound/71438979
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY008334
https://www.rcsb.org/structure/6B1O
https://www.rcsb.org/structure/6B1E
https://pubchem.ncbi.nlm.nih.gov/compound/102004511
https://www.chemfaces.com/natural/8-Isomulberrin-hydrate-CFN97581.html
https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/6B1O
https://www.rcsb.org/structure/2ONC
https://www.rcsb.org/structure/6B1E
https://pubchem.ncbi.nlm.nih.gov/compound/53462696
https://www.rcsb.org/structure/6B1E
https://www.rcsb.org/structure/3G0B
https://www.rcsb.org/structure/3W2T
https://pubchem.ncbi.nlm.nih.gov/compound/101417415
https://www.rcsb.org/structure/3G0B
https://www.rcsb.org/structure/3BJM
https://pubchem.ncbi.nlm.nih.gov/compound/72965
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY006080
https://www.rcsb.org/structure/2ONC
https://pubchem.ncbi.nlm.nih.gov/compound/72344
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY006618
https://www.rcsb.org/structure/3BJM
https://pubchem.ncbi.nlm.nih.gov/compound/119041
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY001934
https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/6B1O
https://www.rcsb.org/structure/3G0B
https://www.rcsb.org/structure/2ONC
https://www.rcsb.org/structure/6B1E

Tablo 35. (Devam)

: e d Ligand PubChem g w Protein .
Aile Bitki Ismi D Bilesik ID: Bilesik Ismi PDB ID Enerji
M439 6440498 6',7'-Dihydroxybergamottin 3waT -8.1
6B1E -7.9
M505 6450230 Marmin 3wat -7.6
3BJM -7.6
Citrus maxima M508 13965866 Grandisinine 3wW2T -7.9
Rutaceae
(Sadok) 3G0B -7.6
M490 102004510 O HArOXY-T- 3BIM -8
ethoxybergamottin
3wat -75
M217 . 6B10 -9.1
139082180  Deacetylnomilin
M217 6B1lE -8.9
M434 160521 Isolariciresinol 3G0B -8.3
3W2T -15
Urticaceae ~ Orticadioical. o7 5372367 Dehydrodiconiferyl alcohol ~ 3BIM 7.4
(Isirgan)
3G0B -7.6
M497 9976812 (+)-Neoolivil 3W2T -1.7
6B1lE -8
. Vitis vinifera A . w2t -8l
Vitaceae (Asma-Uziim) M405 23271974 Pinostilbenoside 3BIM 84
3G0B -8.4

Calisma sonrasinda tabloda verilen ligandlarin diyabet tedavisinde en uygun
ligandlar oldugu gozlenmistir. Bu aday molekiilleri, “Sadok- Citrus maxima”, “Beyaz Dut-
Morus alba”, “Keten-Linum Usitatissimum”, “Kantaron-Hypericum perforatum”,
“Semizotu-Portulaca Oleracea”, “Trabzon Hurmasi-Diospyros Kaki”, “Susam-Sesamum
indicum”, “Uziim-Vitis vinifera”, “Isirgan-Urtica Dioica”, “Tarcin-Cinnamomum
Zeylanicum”,  “Kefekimyonu-Laser  trilobum”,  “Ogulotu-Melissa  officinalis”,
“Agagmiirver-Sambucus Nigra” bitkilerine ait fitokimyasallari/bilesikleri/molekiilleri
icermektedir. Bu bitkilere ait olan bilesikler ise Sambunigrin, Prunasin, Laserolide, Flavonol
3-0-D-glucoside, Podophyllin, 3,5,6-Trihydroxy-2-(2-methylbutanoyl)-4,6-bis(3-
methylbut-2-enyl)cyclohexa-2,4-dien-1-one, Eugenyl glucoside, Anhydrocinnzeylanin,
Matairesinol, Coniferin, Orobanchol, 3-[4-(beta-D-Glucopyranosyloxy)phenyl]acrylic acid
methyl ester, Skimmin, Kuwanon D, Morusinol, Benzyl d-glucopyranoside, Moracin P,
Moracin O, (2R)/(2S)-euchrenone, Mulberranol, 8-Isomulberrin hydrate, episesaminone,

Sesamolactol, Ailanthone, Nobiletin, Obacunone, Limonin, 6',7'-Dihydroxybergamottin,
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https://pubchem.ncbi.nlm.nih.gov/compound/6440498
https://www.chemfaces.com/natural/6-7-Dihydroxybergamottin-CFN98307.html
https://www.rcsb.org/structure/3W2T
https://pubchem.ncbi.nlm.nih.gov/compound/6450230
https://www.chemfaces.com/natural/Marmin-CFN99621.html
https://www.rcsb.org/structure/6B1E
https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/3BJM
https://pubchem.ncbi.nlm.nih.gov/compound/13965866
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY002517
https://www.rcsb.org/structure/3W2T
https://pubchem.ncbi.nlm.nih.gov/compound/102004510
https://www.chemfaces.com/natural/6-Hydroxy-7-ethoxybergamottin-CFN97583.html
https://www.chemfaces.com/natural/6-Hydroxy-7-ethoxybergamottin-CFN97583.html
https://www.rcsb.org/structure/3G0B
https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/3W2T
https://pubchem.ncbi.nlm.nih.gov/compound/139082180
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY013121
https://www.rcsb.org/structure/6B1O
https://www.rcsb.org/structure/6B1E
https://pubchem.ncbi.nlm.nih.gov/compound/160521
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY001465
https://www.rcsb.org/structure/3G0B
https://pubchem.ncbi.nlm.nih.gov/compound/5372367
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY005969
https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/3G0B
https://pubchem.ncbi.nlm.nih.gov/compound/9976812
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY007537
https://www.rcsb.org/structure/3W2T
https://pubchem.ncbi.nlm.nih.gov/compound/23271974
https://www.chemfaces.com/natural/Pinostilbenoside-CFN98995.html
https://www.rcsb.org/structure/6B1E
https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/3G0B

Marmin, Grandisinine, 6'-Hydroxy-7'-ethoxybergamottin, Deacetylnomilin, Isolariciresinol,

Dehydrodiconiferyl alcohol, (+)-Neoolivil, Pinostilbenoside’in olusturmaktadir.

Ozet olarak T2DM hedeflerine kars1 DPP-4 ve GLP-1 protein hedeflerinine ydnelik
kenetlenme analiz uygulanmig ve sonuglari arastirilmigtir. Kenetlenme analizi DPP-4
hedefine yonelik benzersiz 818 tane molekiil, GLP-1 hedefine yonelik 1740 tane molekiil
referans ligandlarin baglanma enerjilerinden daha iyi baglanma enerjisi gostermistir. DPP-4
hedefleri ile daha diisiik baglanma enerjisi gosterdiklerinden bu molekiillere benzer olacag:
diisiiniilerek, bu molekiillerin ilag benzerligi ve etkilesimleri incelenmistir. Baglanma
enerjileri kiigiikten biiyiige dogru siralanmistir. Ust siradaki bilesiklerin ilaca benzerligi ve
potansiyel toksisite riskleri de ADMET analizi yoluyla degerlendirilmek iizere belirlenmistir
ve sonrasinda bu bilesiklere SwissADME analizi uygulanmistir. SwisSADME analizi
uygulanan ligand molekiilleri EK1’de yer almaktadir (EK 1). SwissADME analiz sonuglari
once biyoyararlanim radarina gore incelenmistir. Pembe radar igerisinde yer alan molekiiller
sonraki analizlerde kullanilmak iizere belirlenmistir. Bu radar ilgilenilen molekiillerin ilag
benzerligi 6zellikleri (alt1 6zellik) i¢in hizlica bir 6n bakisini saglamaktadir. Sonrasinda ilag
olabilirligi, ADME ozelllikleri ve etkilesimleri incelenmistir. Etkilesimlerin incelenmesine
KBB gecirgenligi olmayan ve GI emilimi yiiksek olan molekiiller dahil edilmistir. Tiim bu
asamalardan sonra elde edilen ligand molekiilleri yukarida tabloda yer almaktadir. Bu
tabloda yer alan bilesiklerin diyabetik hedef proteine karsi yeni antidiyabetik bilesikler
olarak etki gosterdigini kanitlanilmistir ancak bunlarin, diyabetik hedef proteinlere yonelik

klinik uygunlugunu degerlendirmek icin klinik arastirmaya ihtiya¢ oldugu diistiniilmektedir.
4.11.DPP-4’a yonelik Belirlenen Proteinlere Yonelik Secilen Bitkiler
4.11.1. 1X70 Proteini ile Etkilesim I¢erisinde Olan Bitkiler

PDB ID'si 1X70 olan proteinin referans ligandinin baglanma enerjisi -9.0 kcal/mol
olarak belirlenmistir. Yapilan molekiiler kenetlenme analizde, bu protein ile etkilesim
gosteren bitki bilesiklerinin baglanma enerjileri -11.1 kcal/mol ile -1.5 kcal/mol arasinda
degismektedir. En diisiik yani en iyi baglanma enerjisine sahip ligand molekiiliin baglanma
enerjisi -11.1 kcal/mol olarak tespit edilmistir. Bu baglanma enerjileri referans ligandin
baglanma enerjisi ile karsilastirildiginda, 69 adet bitki bilesiginin referans ligandinin
baglanma enerjisinden daha iyi baglanma enerjisine sahip oldugu gozlemlenmistir (Tablo
36). Bu bilesikler igerisinde yer alan Kuwanon D (BE -9.9 kcal/mol) istenilen kriterlere
uygun oldugu goriilmiistiir. DPP-4 protein hedefine yonelik segilen PDB ID: 1X70 proteini
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https://www.rcsb.org/structure/1X70

ile bitki bilesikleri arasinda yapilan molekiiler kenetlenme analizi sonucunda ve kullanilan
filtreleme kriterine gore bir ailede (Moraceae) yer alan Morus alba (beyaz dut)’nin Kuwanon
D molekiilii ile giiclii etkilesime sahip oldugu gosterilmistir. Bu molekiil ile -9.6 kcal/mol
baglanma enerjisine sahip oldugu belirlenmistir. Moraceae ailesinde yer alan Morus alba
(beyaz dut)’nn bitkisinin Kuwanon D ile -11.1 kcal/mol baglanma enerjisi ile referans
ligandin tizerinde baglanma enerjisi (-9.9 kcal/mol) ile etkilesime girdigi gézlemlenmistir.
Bu bilesigin DPP-4 inhitorleri ile benzer etkilesim gosterdikleri soylenebilir. Bu aday

molekiiliin daha ileri analizlerde kullanilabilir oldugu diistintilmektedir.

Tablo 36. 1X70 protein hedefi ile etkilesime giren bilesiklerin aile ve bitki isimleri

PubChem CID  Bilesik ismi Protein Daglanma ;. Bitki smi
Enerjisi

Morus alba/L.

3081548 Kuwanon D 1X70 -9,6 Moraceae
(Beyaz Dut)

Bu hedef ile bitki bilesiklerinin etkisi in vivo ve in vitro deneylerle arastirilmasi
onerilmektedir. Klinik deneyler ile bu bilesiklerin hedef {izerindeki etkileri yoluyla DM ve

komplikasyonlarina karsi etkili oldugu arastirilabilir.
4.11.2. 6B1E Proteini ile Etkilesim Icerisinde Olan Bitkiler

6BI1E protein hedefine yonelik secilen bitki bilesikleri ile yapilan molekiiler
kenetlenme analizi sonucunda ve kullanilan filtreleme kriterine goére 6 farkli ailede
(Ebenaceae, Linaceae, Moraceae, Pedaliaceae, Rutaceae, Vitaceae) yer alan bitki bilesikleri
ile etkilesime girdigi goriilmiistiir (Tablo 37). Molekiiler kenetlenme analizinde, PDB ID'si
6BIE olan proteinin referans ligandinin baglanma enerjisi -7.7 kcal/mol olarak
belirlenmistir. Bu protein ile etkilesim gosteren bitki bilesiklerinin baglanma enerjileri -10.8
kcal/mol ile -1.5 kcal/mol arasinda degismektedir. Referans ligandin baglanma enerjisi ile
karsilastirildiginda, 13 adet bitki bilesiginin referans ligandinin baglanma enerjisinden daha
iyi baglanma enerjisine sahip oldugu gozlemlenmistir (Tablo 37). Bu bilesikler igerisinde

yer alan 13 molekiil istenilen kriterlere uygun oldugu gézlemlenmistir.
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https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY003078
https://www.rcsb.org/structure/1X70

Tablo 37. 6BIE protein hedefi ile etkilesime giren bilesiklerin aile ve bitki isimleri

Baglanma
PubChem CID  Bilesik Ismi Protein  Enerjisi Aile Bitki Ismi
(kcal/mol)
119041 Obacunone 6B1E -9,2 Rutaceae Citrus maxima (Sadok)
71438979 Mulberranol 6B1E -8,6 Moraceae IE)ASII’)US alba/L. (Beyaz
179651 Limonin 6B1E -8,9 Rutaceae Citrus maxima (Sadok)
10665247 Orobanchol 6BIE -8 Linaceae ~ LInum usitatissimum
(Keten)
102004511 8-Isomulberrin 6B1E 81 Moraceae Morus alba/L. (Beyaz
hydrate Dut)
11953828 Flavonol 3-O-D- 6B1E  -8,2 Ebenaceae Diospyros kaki
glucoside (Trabzon Hurmast)
53462696 Episesaminone 6B1E -8 Pedaliaceae Sesamum indicum/L.
(Susam)
23271974 Pinostilbenoside ~ 6B1E -8 Vitaceae ~ wus vinifera (Asma-
Uzlim)
44593508 (2R)/(2S)- 6BIE  -7.8 Moraceae ~ Morusalball. (Beyaz
euchrenone Dut)
139082180 Deacetylnomilin 6B1E -8,9 Rutaceae Citrus maxima (Sadok)
99693 Skimmin 6B1E -7,8 Moraceae l[\)/llj)tr)us alba/L. (Beyaz
6450230 Marmin 6B1E -7,9 Rutaceae Citrus maxima (Sadok)
3-[4-(beta-D-
12311284 Glucopyranosyloxy) 6B1E 78 Linaceae Linum usitatissimum

phenyl]acrylic acid
methyl ester

(Keten)

Klinik deneyler ile bu bilesiklerin hedef {izerindeki etkileri yoluyla DM ve

komplikasyonlarina karsi etkili oldugu arastirilabilir.
4.11.3. 6B10 Proteini ile Etkilesim i¢erisinde Olan Bitkiler

6B10 protein hedefine yonelik segilen bitki bilesikleri ile yapilan molekiiler
kenetlenme analizi sonucunda ve kullanilan filtreleme kriterine gore 3 farkli ailede
(Ebenaceae, Moraceae, Rutaceae) yer alan 3 farkli (Diospyros kaki (trabzon hurmasi),
Morus alba/L. (beyaz dut), Citrus maxima (sadok)) bitki bilesikleri ile etkilesime girdigi
goriilmiistiir. PDB ID'si 6B10 olan proteinin referans ligandinin baglanma enerjisi -8.1
kcal/mol olarak belirlenmistir. Bu protein ile etkilesim gosteren bitki bilesiklerinin baglanma
enerjileri -11.0 kcal/mol ile -2.0 kcal/mol arasinda degismektedir. Yapilan analizde, bu
protein ile etkilesim gosteren bitki bilesiklerinden en iyi baglanma enerjisine sahip ligand
molekiiliin baglanma enerjisi -11.0 kcal/mol olarak tespit edilmistir. Referans ligandin
baglanma enerjisi ile karsilastirildiginda, 370 adet bitki bilesiginin referans ligandinin

baglanma enerjisinden daha iyi baglanma (daha diisiik) enerjisine sahip oldugu
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https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY001934
https://www.rcsb.org/structure/6B1E
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY008334
https://www.rcsb.org/structure/6B1E
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY003373
https://www.rcsb.org/structure/6B1E
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY000576
https://www.rcsb.org/structure/6B1E
https://www.chemfaces.com/natural/8-Isomulberrin-hydrate-CFN97581.html
https://www.chemfaces.com/natural/8-Isomulberrin-hydrate-CFN97581.html
https://www.rcsb.org/structure/6B1E
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY010909
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY010909
https://www.rcsb.org/structure/6B1E
https://www.rcsb.org/structure/6B1E
https://www.chemfaces.com/natural/Pinostilbenoside-CFN98995.html
https://www.rcsb.org/structure/6B1E
https://www.rcsb.org/structure/6B1E
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY013121
https://www.rcsb.org/structure/6B1E
https://www.rcsb.org/structure/6B1E
https://www.chemfaces.com/natural/Marmin-CFN99621.html
https://www.rcsb.org/structure/6B1E
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY013098
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY013098
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY013098
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY013098
https://www.rcsb.org/structure/6B1E

gozlemlenmistir (Tablo 38). Bu bilesikler igerisinde yer alan 9 adet bilesik istenilen kriterlere

uygun oldugu gézlemlenmistir (Tablo 38).

Tablo 38. 6B10 protein hedefi ile etkilesime giren bilesiklerin aile ve bitki isimleri

Baglanma
PubChem Bilesik ismi Protein  Enerjisi Aile Bitki ismi
CID
(kcal/mol)
179651 Limonin 6B10 9,1 Rutaceae Citrus maxima
(Sadok)
139082180 Deacetylnomilin 6B10 -9,1 Rutaceae Citrus maxima
(Sadok)
119041 Obacunone 6B10 -9 Rutaceae Citrus maxima
(Sadok)
5481968 Morusinol 6B10 -8,5 Moraceae Morus alba/L.
(Beyaz Dut)
11953828 Flavonol 3-O-D-glucoside 6B10 -8,5 Ebenaceae Diospyros kaki
(Trabzon Hurmast)
42604718 Moracin O 6B10 -8,4 Moraceae Morus alba/L.
(Beyaz Dut)
102004511 8-Isomulberrin hydrate 6B10 -8,3 Moraceae Morus alba/L.
(Beyaz Dut)
71438979 Mulberranol 6B10 -8,2 Moraceae Morus alba/L.
(Beyaz Dut)
44593508 (2R)/(2S)-euchrenone 6B10 -8,2 Moraceae Morus alba/L.

(Beyaz Dut)

Klinik deneyler ile bu bilesiklerin hedef {iizerindeki etkileri yoluyla DM ve

komplikasyonlarina karsi etkili oldugu arastirilabilir.
4.11.4. 3W2T Proteini ile Etkilesim Icerisinde Olan Bitkiler

3W2T protein hedefine yonelik segilen bitki bilesikleri ile yapilan molekiiler
kenetlenme analizi sonucunda ve kullanilan filtreleme kriterine goére 9 farkli ailede
(Rutaceae, Linaceae, Moraceae, Hypericaceae, Ebenaceae, Pedaliaceae, Vitaceae,
Urticaceae, Lauraceae) yer alan 9 farkli bitki (Citrus maxima (sadok), Linum usitatissimum
(keten), Morus alba (beyaz dut), Hypericum perforatum (kantaron), Diospyros kaki (trabzon
hurmasi), Sesamum indicum (susam), Vitis vinifera (asma-iiziim), Urtica dioica (1sirgan),
Cinnamomum zeylanicum (tarcin)) bilesikleri ile etkilesime girdigi goriilmistir. Bu
proteinin referans ligand1 Vildagliptin ile kompleks halindedir. Bu molekiilleri bu ilag

molekiiliine benzer etkilesime sahip oldugu sdylenebilir.

Molekiiler kenetlenme analizinde, PDB ID'si 3W2T olan proteinin referans
ligandinin baglanma enerjisi -7.4 kcal/mol olarak belirlenmistir. Yapilan analizde, bu protein

ile etkilesim gdsteren bitki bilesiklerinden en iyi baglanma enerjisine sahip ligand molekiiliin
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https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY003373
https://www.rcsb.org/structure/6B1O
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY013121
https://www.rcsb.org/structure/6B1O
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY001934
https://www.rcsb.org/structure/6B1O
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY005877
https://www.rcsb.org/structure/6B1O
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY010909
https://www.rcsb.org/structure/6B1O
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY002593
https://www.rcsb.org/structure/6B1O
https://www.chemfaces.com/natural/8-Isomulberrin-hydrate-CFN97581.html
https://www.rcsb.org/structure/6B1O
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY008334
https://www.rcsb.org/structure/6B1O
https://www.rcsb.org/structure/6B1O

baglanma enerjisi -10.9 kcal/mol olarak tespit edilmistir. Bu proteine ile etkilesim gésteren
bitki bilesiklerinin baglanma enerjileri -10.9 kcal/mol ile -1.7 kcal/mol arasinda
degismektedir. Referans ligandin baglanma enerjisi ile karsilastirildiginda, 545 adet bitki
bilesiginin referans ligandinin baglanma enerjisinden daha iyi baglanma enerjisine sahip

oldugu gozlemlenmistir (Tablo 39). Bu bilesikler igerisinde yer alan 20 bilesik istenilen

kriterlere uymustur.

Tablo 39. 3W2T protein hedefi ile etkilesime giren bilesiklerin aile ve bitki isimleri

Baglanma
PubChem Bilesik ismi Protein  Enejisi Aile Bitki Ismi
CID
(kcal/mol)
179651 Limonin 3W2T  -92 Rutaceae Citrus maxima
(Sadok)
119041 Obacunone 3W2T -9 Rutaceae Citrus maxima
(Sadok)
102004511 8-Isomulberrin hydrate 3W2T  -8,6 Moraceae Morus alba/L.
(Beyaz Dut)
5481968 Morusinol 3W2T 86 Moraceae ~ Morusalba/l.
(Beyaz Dut)
Linum
10665247 Orobanchol 3w2T -85 Linaceae usitatissimum
(Keten)
Hypericum
72435 Podophyllin 3w2T  -8,3 Hypericaceae perforatum/L.
(Kantaron)
11953828 Flavonol 3-O-D-glucoside ~ 3W2T  -8,3 Ebenaceae Diospyros kaki
(Trabzon Hurmas)
42604718 Moracin O 3w2T 81 Moraceae ~ Morus alba/l.
(Beyaz Dut)
23271974 Pinostilbenoside 3W2T 81 Vitaceae vitis vinifera
(Asma-Uziim)
6.7 Citrus maxima
6440498 Dihydroxybergamottin awet -8l Rutaceae (Sadok)
53462696 Episesaminone 3wW2T 7.9 Pedaliaceae _Sesgmum
indicum/L. (Susam)
13965866 Grandisinine 3W2T  -7,9 Rutaceae Citrus maxima
(Sadok)
Morus alba/L.
44593508 (2R)/(2S)-euchrenone 3wzt -77 Moraceae (Beyaz Dut)
9976812 (+)-Neoolivil 3W2T  -7.7 Urticaceae Urtica dioica L.
(Isirgan)
99693 Skimmin 3W2T  -76 Moraceae Morus alba/L.
(Beyaz Dut)
6450230 Marmin 3W2T  -76 Rutaceae Citrus maxima
(Sadok)
6'-Hydroxy-7'- Citrus maxima
102004510 ethoxybergamottin swaT - -7.5 Rutaceae (Sadok)
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https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY003373
https://www.rcsb.org/structure/3W2T
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY001934
https://www.rcsb.org/structure/3W2T
https://www.chemfaces.com/natural/8-Isomulberrin-hydrate-CFN97581.html
https://www.rcsb.org/structure/3W2T
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY005877
https://www.rcsb.org/structure/3W2T
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY000576
https://www.rcsb.org/structure/3W2T
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY013072
https://www.rcsb.org/structure/3W2T
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY010909
https://www.rcsb.org/structure/3W2T
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY002593
https://www.rcsb.org/structure/3W2T
https://www.chemfaces.com/natural/Pinostilbenoside-CFN98995.html
https://www.rcsb.org/structure/3W2T
https://www.chemfaces.com/natural/6-7-Dihydroxybergamottin-CFN98307.html
https://www.chemfaces.com/natural/6-7-Dihydroxybergamottin-CFN98307.html
https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/3W2T
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY002517
https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/3W2T
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY007537
https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/3W2T
https://www.chemfaces.com/natural/Marmin-CFN99621.html
https://www.rcsb.org/structure/3W2T
https://www.chemfaces.com/natural/6-Hydroxy-7-ethoxybergamottin-CFN97583.html
https://www.chemfaces.com/natural/6-Hydroxy-7-ethoxybergamottin-CFN97583.html
https://www.rcsb.org/structure/3W2T

Tablo 39. (Devam)

. . Baglanma
PubChem CID Alanyazin+Veri Protel Enerjisi Aile Bitki ismi
Tabanlar n
(kcal/mol)
. . Cinnamomum
101316921 Anhydrocinnzeylanin ~ 3W2T  -75 Lauraceae zeylanicum (Tarcin)
5372367 Dehydrodiconiferyl 3W2T  -75 Urticaceae Urtica dioica L.
alcohol (Isirgan )
3,5,6-Trihydroxy-2-
(2-methylbutanoyl)- Hypericacea Hypericum
193681 4,6-bis(3-methylbut-2- 3W2T  -7,5 yp perforatum/L.
e
enyl)cyclohexa-2,4- (Kantaron)
dien-1-one

Klinik deneyler ile bu bilesiklerin hedef {izerindeki etkileri yoluyla DM ve

komplikasyonlarina karsi etkili oldugu arastirilabilir.
4.11.5. 3BJM Proteini ile Etkilesim Icerisinde Olan Bitkiler

3BJM protein hedefine yonelik secilen bitki bilesikleri ile yapilan molekiiler
kenetlenme analizi sonucunda ve kullanilan filtreleme kriterine gore 11 farkli ailede
(Rutaceae, Ebenaceae, Moraceae, Vitaceae, Linaceae, Lauraceae, Apiaceae, Lamiaceae,
Urticaceae, Pedaliaceae, Adoxaceae) yer alan 11 farkli bitki (Citrus maxima (sadok),
Diospyros kaki (trabzon hurmasi), Morus alba (beyaz dut), Vitis vinifera (asma-iiziim),
Linum usitatissimum (keten), Cinnamomum zeylanicum (tarcin), Laser trilobum
(kefekimyonu), Melissa officinalis (ogulotu), Urtica dioica (isirgan), Sesamum indicum

(susam), Sambucus nigra (aga¢miirver)) bilesikleri ile etkilesime girdigi gortilmistiir.

Molekiiler kenetlenme analizinde, PDB ID'si 3BJM olan proteinin referans
ligandinin baglanma enerjisi -6.5 kcal/mol olarak belirlenmistir. Bu protein ile etkilesim
gosteren bitki bilesiklerinin baglanma enerjileri -10.9 kcal/mol ile -1.8 kcal/mol arasinda
degismektedir. Yapilan analizde, bu protein ile etkilesim gdsteren bitki bilesiklerinden en iy1
baglanma enerjisine sahip ligand molekiiliin baglanma enerjisi -10.9 kcal/mol olarak tespit
edilmistir. Referans ligandin baglanma enerjisi ile karsilastirildiginda, 814 adet bitki
bilesiginin referans ligandinin baglanma enerjisinden daha iyi baglanma enerjisine sahip
oldugu gozlemlenmistir (Tablo 40). Bu bilesikler igerisinde yer alan 19 molekiil istenilen

kriterlere uymustur.
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https://www.rcsb.org/structure/3W2T
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY005969
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY005969
https://www.rcsb.org/structure/3W2T
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY012453
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY012453
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY012453
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY012453
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY012453
https://www.rcsb.org/structure/3W2T

Tablo 40. 3BJM protein hedefi ile etkilesime giren bilesiklerin aile ve bitki isimleri

Baglanma
PubChem Bilesik Ismi Protein  Enerjisi Aile Bitki Ismi
CID
(kcal/mol)
179651 Limonin 3BIM -9 Rutaceae Citrus maxima
(Sadok)
Diospyros kaki
11953828 Flavonol 3-O-D-glucoside ~ 3BJM -8,6 Ebenaceae  (Trabzon
Hurmasi)
. Morus alba/L.
42604718 Moracin O 3BIM -8,3 Moraceae (Beyaz Dut)
23271974 Pinostilbenoside 3BIM -8,4 Vitaceae vitis V|n.!fe"ra
(Asma-Uziim)
Morus alba/L.
44593508 (2R)/(2S)-euchrenone 3BIM  -7,6 Moraceae (Beyaz Dut)
Linum
119205 Matairesinol 3BIJM -7,6 Linaceae usitatissimum
(Keten)
6'-Hydroxy-7'- ) Citrus maxima
102004510 ethoxybergamottin 3BIM 8 Rutaceae (Sadok)
6450230 Marmin 3BIM 7,6 Rutaceae  C\US maxima
(Sadok)
3-[4-(beta-D- Linum
12311284 Glucopyranosyloxy)phenyl  3BJM -7,3 Linaceae usitatissimum
]Jacrylic acid methyl ester (Keten)
Cinnamomum
101316921 Anhydrocinnzeylanin 3BIJM -7,8 Lauraceae  zeylanicum
(Tarcin)
Laser trilobum /
5281474 Laserolide 3BIM -1,7 Apiaceae L.
(Kefekimyonu)
Melissa
3084296 Eugenyl glucoside 3BIM -7,6 Lamiaceae officinalis
(Ogulotu)
5372367 Dehydrodiconiferyl alcohol 3BJM -7,4 Urticaceae Urtica dioica L.
(Isirgan)
Pedaliacea _Sesgmum
101417415 Sesamolactol 3BIM -7,4 e indicum/L.
(Susam)
119033 Prunasin 3BIM 74 Adoxaceae  SmDUCUS Nigra
(Agagmiirver)
Linum
5280372 Coniferin 3BIM -7,4 Linaceae usitatissimum
(Keten)
. Morus alba/L.
11076492 Benzyl d-glucopyranoside ~ 3BJM -7,1 Moraceae (Beyaz Dut)
91434 Sambunigrin 3BIM -7,1 Adoxaceae Sarpbucgs nigra
(Agagmiirver)
72344 Nobiletin 3BIM 69 Rutaceae oS Maxima
(Sadok)

Klinik deneyler ile bu bilesiklerin hedef {izerindeki etkileri yoluyla DM ve

komplikasyonlarina kars1 etkili oldugu arastirilabilir.
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https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY003373
https://www.rcsb.org/structure/3BJM
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY010909
https://www.rcsb.org/structure/3BJM
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY002593
https://www.rcsb.org/structure/3BJM
https://www.chemfaces.com/natural/Pinostilbenoside-CFN98995.html
https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/3BJM
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY000001
https://www.rcsb.org/structure/3BJM
https://www.chemfaces.com/natural/6-Hydroxy-7-ethoxybergamottin-CFN97583.html
https://www.chemfaces.com/natural/6-Hydroxy-7-ethoxybergamottin-CFN97583.html
https://www.rcsb.org/structure/3BJM
https://www.chemfaces.com/natural/Marmin-CFN99621.html
https://www.rcsb.org/structure/3BJM
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY013098
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY013098
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY013098
https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/3BJM
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY003987
https://www.rcsb.org/structure/3BJM
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY005969
https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/3BJM
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY003986
https://www.rcsb.org/structure/3BJM
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY004603
https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/3BJM
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY004165
https://www.rcsb.org/structure/3BJM
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY006618
https://www.rcsb.org/structure/3BJM

4.11.6. 20NC Proteini ile Etkilesim Icerisinde Olan Bitkiler

20NC protein hedefine yonelik secilen bitki bilesikleri ile yapilan molekiiler
kenetlenme analizi sonucunda ve kullanilan filtreleme kriterine gore 3 farkli ailede
(Rutaceae, Moraceae, Portulacaceae) yer alan 3 farkl bitki (Citrus maxima (sadok), Morus
alba (beyaz dut), Portulaca oleracea (semizotu)) bilesikleri ile etkilesime girdigi
goriilmiistiir. PDB ID'si 20NC olan proteinin referans ligandinin baglanma enerjisi -8.7
kcal/mol olarak belirlenmistir. Yapilan analizde, bu protein ile etkilesim gosteren bitki
bilesiklerinden en iyi baglanma enerjisine sahip ligand molekiiliin baglanma enerjisi -11.7
kcal/mol olarak tespit edilmistir. Bu proteine ile etkilesim gosteren bitki bilesiklerinin

baglanma enerjileri -11.7 kcal/mol ile -2.1 kcal/mol arasinda degismektedir.

Referans ligandin baglanma enerjisi ile karsilastirildiginda 250 adet bitki bilesiginin
referans ligandinin baglanma enerjisinden daha iyi baglanma enerjisine sahip oldugu
gozlemlenmistir (Tablo 41). Bu bilesikler igerisinde yer alan 4 molekiil istenilen kriterlere

uygun oldugu gézlemlenmistir.

Tablo 41. 20NC protein hedefi ile etkilesime giren bilesiklerin aile ve bitki isimleri

Baglanma

PubChem CID Bilesik ismi Protein - Aile Bitki ismi
Enerjisi

119041 Obacunone 20NC -9.7 Rutaceae Citrus maxima
(Sadok)

102004511 8-Isomulberrin hydrate 20NC -8.9 Moraceae Morus alba/L.
(Beyaz Dut)

25208124 Moracin P 20NC -89 Moraceae Morus albafL.
(Beyaz Dut)
Portulaca

72965 Ailanthone 20NC -8.8 Portulacaceae oleracea/L.
(Semizotu)

Klinik deneyler ile bu bilesiklerin hedef iizerindeki etkileri yoluyla DM ve

komplikasyonlarina karsi etkili oldugu arastirilabilir.
4.11.7. 3GOB Proteini ile Etkilesim Icerisinde Olan Bitkiler

3GOB protein hedefine yonelik segilen bitki bilesikleri ile yapilan molekiiler
kenetlenme analizi sonucunda ve kullanilan filtreleme kriterine gore 8 farkli ailede
(Rutaceae, Moraceae, Ebenaceae, Pedaliaceae, Vitaceae, Urticaceae, Linaceae, Lamiaceae)
yer alan 8 farkli bitki (Citrus maxima (sadok), Morus alba (beyaz dut), Diospyros kaki

(trabzon hurmasi), Sesamum indicum (susam), Vitis vinifera (asma-iiziim), Urtica dioica
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https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY001934
https://www.rcsb.org/structure/2ONC
https://www.chemfaces.com/natural/8-Isomulberrin-hydrate-CFN97581.html
https://www.rcsb.org/structure/2ONC
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY002594
https://www.rcsb.org/structure/2ONC
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY006080
https://www.rcsb.org/structure/2ONC

(1sirgan), Linum usitatissimum (keten), Melissa officinalis (ogulotu)) bilesikleri ile

etkilesime girdigi gorilmiistiir.

Molekiiler kenetlenme analizinde, PDB ID'si 3GOB olan proteinin referans
ligandinin baglanma enerjisi -7.3 kcal/mol olarak belirlenmistir. Bu proteine ile etkilesim
gosteren bitki bilesiklerinin baglanma enerjileri -11.6 kcal/mol ile -1.8 kcal/mol arasinda
degismektedir. Yapilan analizde, bu protein ile etkilesim gosteren bitki bilesiklerinden en iyi
baglanma enerjisine sahip ligand molekiiliin baglanma enerjisi -11.6 kcal/mol olarak tespit
edilmistir. Referans ligandin baglanma enerjisi ile karsilastirildiginda, 585 adet bitki
bilesiginin referans ligandinin baglanma enerjisinden daha iyi baglanma enerjisine sahip
oldugu gozlemlenmistir (Tablo 42). Bu bilesikler igerisinde yer alan 13 molekiil istenilen

kriterlere uygun oldugu gézlemlenmistir.

Tablo 42. 3GOB protein hedefi ile etkilesime giren bilesiklerin aile ve bitki isimleri

PubChemcip ~ AlamyaantVeri o, Baglanma Aile Bitki ismi
Tabanlar1 Enerjisi
11953828 Flavon_ol 3-0-D- 3GOB 74 Ebenaceae Diospyros kaki (Trabzon
glucoside Hurmasi)
. - Melissa officinalis

3084296 Eugenyl glucoside  3G0B -1.4 Lamiaceae (Ogulotu)

119205 Matairesinol 3G0B -8.2 Linaceae Linum usitatissimum
(Keten)

25208124 Moracin P 3G0B -8.3 Moraceae I\Dﬂlir)us alba/L. (Beyaz

99693 Skimmin 3G0B -8 Moraceae 'E)"Str)us alba/L.. (Beyaz

53462696 Episesaminone 3G0B -8.5 Pedaliaceae Sesamum indicum/L.
(Susam)

101417415 Sesamolactol 3G0B -1.4 Pedaliaceae Sesamum indicum/L.
(Susam)

119041 Obacunone 3G0B -9.2 Rutaceae Citrus maxima (Sadok)

179651 Limonin 3G0B -8.9 Rutaceae Citrus maxima (Sadok)

102004510 6-Hydroxy-7-  a508 76 Rutaceae  Citrus maxima (Sadok)

ethoxybergamottin

160521 Isolariciresinol 3G0B -8.3 Urticaceae Urtica dioica L. (Isirgan )

5372367 zgg%’gr’d'con'fery' 3GOB 7.6 Urticaceae  Urtica dioica L. (Tstrgan )

23271974 Pinostilbenoside ~ 3GOB  -8.4 Vitaceae 10 vinifera (Asma-

Uziim)

Klinik deneyler ile bu bilesiklerin hedef {izerindeki etkileri yoluyla DM ve

komplikasyonlarina karsi etkili oldugu arastirilabilir.
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https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY010909
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY010909
https://www.rcsb.org/structure/3G0B
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY003987
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY000001
https://www.rcsb.org/structure/3G0B
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https://www.rcsb.org/structure/3G0B
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https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY001934
https://www.rcsb.org/structure/3G0B
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY003373
https://www.rcsb.org/structure/3G0B
https://www.chemfaces.com/natural/6-Hydroxy-7-ethoxybergamottin-CFN97583.html
https://www.chemfaces.com/natural/6-Hydroxy-7-ethoxybergamottin-CFN97583.html
https://www.rcsb.org/structure/3G0B
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY001465
https://www.rcsb.org/structure/3G0B
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY005969
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY005969
https://www.rcsb.org/structure/3G0B
https://www.chemfaces.com/natural/Pinostilbenoside-CFN98995.html
https://www.rcsb.org/structure/3G0B

4.11.8. 2RGU Proteini ile Etkilesim Icerisinde Olan Bitkiler

2RGU protein hedefine yonelik secilen bitki bilesikleri ile yapilan molekiiler
kenetlenme analizi sonucunda ve kullanilan filtreleme kriterine gore 2 farkli ailede
(Rutaceae, Moraceae) yer alan 2 farkli bitki (Citrus maxima (sadok), Morus alba (beyaz
dut)) bilesikleri ile etkilesime girdigi goriilmiistiir. PDB ID'si 2RGU olan proteinin referans
ligandinin baglanma enerjisi -9.9 kcal/mol olarak belirlenmistir. Bu protein ile etkilesim
gosteren bitki bilesiklerinin baglanma enerjileri -11.6 kcal/mol ile -2.2 kcal/mol arasinda
degismektedir. Yapilan analizde, bu protein ile etkilesim gosteren bitki bilesiklerinden en iyi
baglanma enerjisine sahip ligand molekiiliin baglanma enerjisi -11.6 olarak tespit edilmistir.
Referans ligandin baglanma enerjisi ile karsilastirildiginda, 56 adet bitki bilesiginin referans
ligandinin  baglanma enerjisinden daha iyi baglanma enerjisine sahip oldugu
gozlemlenmistir (Tablo 43). Bu bilesikler igerisinde yer alan 2 molekiil istenilen kriterlere

uygun oldugu goriilmiistiir.

Tablo 43. 2RGU protein hedefi ile etkilesime giren bilesiklerin aile ve bitki isimleri

Compound . Binding .
P Bilesik Ismi Protein ~ Energy Aile Bitki Ismi
CID
(kcal/mol)
119041 Obacunone 2RGU -10.1 Rutaceae Citrus maxima
(Sadok)
71438979  Mulberranol JRGU  -10.1 Moraceae ~ Morus alba/l.

(Beyaz Dut)

Klinik deneyler ile bu bilesiklerin hedef {iizerindeki etkileri yoluyla DM ve

komplikasyonlarina kars1 etkili oldugu arastirilabilir.

Bu bulgular, mevcut tedavi segeneklerine gore daha giivenli ve potansiyel olarak
daha etkili bir alternatif sunabilecek dogal bitki bazli antidiyabetik tedavilerin gelecekteki

arastirma ve gelistirmelerinin yolunu agacak oldugu diisiiniilmektedir.
4.11.9. Ozet DPP-4

Ozet olarak DPP-4 hedefine yonelik sekiz tane protein ile belirlenen 1.914 tane bitki
bilesiginin molekiiler kenetlenme analizi ile etkilesimi incelenmistir. Toplam 3138 (818
benzersiz ligand) tane bilesigin referans ligandlarin baglanma enerjisinden biiyiik baglanma
enerjisi sergiledigi gozlemlenmistir. Ilag benzerligi 6zelliklerinin arastirilmasi ve ADME

Ozelliklerinin incelenmesi sonucunda ligandlar belirlenmistir. Bu molekiillerinin de
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etkilesim alanlar1 incelenmistir ve 36 tane bilesik 6nerilmistir. Morus alba/L. (Beyaz Dut),
Citrus maxima (Sadok), Linum usitatissimum (Keten), Diospyros kaki (Trabzon Hurmasi),
Sesamum indicum/L. (Susam), Vitis vinifera (Asma-Uziim), Hypericum perforatum/L.
(Kantaron), Urtica dioica L. (Isirgan), Cinnamomum zeylanicum (Tarcin), Laser trilobum /
L. (Kefekimyonu), Melissa officinalis (Ogulotu), Sambucus nigra (Agagmiirver), Portulaca
oleracea/L. (Semizotu) bitkilerine ait bilesiklerin hastaligin tedavisine antidiyabetik ajan

olarak 6nemli bir degere sahiptir.
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5. TARTISMA ve SONUC

T2DM, tiim diinyada, tiim yas gruplarinda ve her iki cinsiyette goriilen 6nemli saglik
sorunlarindan birini olusturmaktadir. Hastalign tedavisi i¢in 6nerilen ¢ok sayida sentetik oral
antidiyabetik ila¢ bulunmasina ragmen, aragtirmacilar artik daha iyi antidiyabetik aktiviteye
sahip dogal aktif fitokimyasallar1 bulmak i¢in dikkatlerini farkli sifali bitkilere
yoneltmislerdir. Sifali bitkiler geleneksel ilaglar igin zengin biyolojik kaynaklari
olusturmaktadir. Tarih boyunca, insanlar seker hastaligini tedavi etmek icin ¢esitli etki
mekanizmasina sahip bitki ilaglar1 kullanmislardir. Bitkiler kullanilarak ilag gelistirilme
calismalar1 giinlimiizde daha 6n plana ¢iktig1 disiiniilmektedir. COVID-19 doneminin
ardindan, potansiyel ¢6ziimler sunan bitki bazli ilaglara olan ilgi yeniden canlanmistir (332).
Aragtirma kapsamina dahil edilen T2DM, iilkemizi ve diger iilkeleri etkileyen hem &nemli

saglik sorunlarindan birini hem de 6nemli ekonomik yiik olusturmaktadir.

Giliniimtizde, farmasoétik acidan 6nemli bilesiklerin hedefleriyle etkilesimini bulmak
amaciyla ila¢ tanimlamasinda in siliko ¢aligmalar 6nem kazanarak hergiin bir 6nceki glinden
daha fazla 6nemle tercih edildigi diistiniilmektedir. Bu c¢alismada ila¢ hedefi i¢in yaygin
olarak bilinen hesaplama araci olan, gesitli algoritmalar kullanan molekiiler kenetleme (333)
kullanilarak bitki bilesiklerinin T2DM’e karsi etkisinin molekiiler mekanizmasini
arastiritlmistir. Tibbi bitkiler olarak adlandirilan bitkiler, halk ilaglari, modern terapdtik
ilaglar ve sentetik ilaglarin kimyasal varligi icin verimli biyolojik kaynaklar olarak
bilinmektedir (118).

Bitki molekiilleri iizerinde yapilan bu ¢alismada ligand-protein etkilesimleri
arastirilmistir. Genel olarak, molekiiler kenetlenme sonuglar1 analiz edildiginde, diyabetin
hedeflenen reseptorler ile iyi bir baglanma afinitesi gosterildigi goézlemlenilmistir. Elde
edilen sonuglara gére molekiiler kenetlenme analizi sonucunda dikkat ¢ekici 6nemli bir
nokta belirlenen fitokimyasallarin biiyiik bir ¢ogunlugunun giincel olarak kullanilan ilag
molekiillerinin baglanma enerjisi, referans ligandin baglanma enerjisinden daha iyi (daha
diisiik) baglanma afinitesine sahip oldugudur. Belirlenen 1.914 tane molekiil igerisinden
arastirma kapsaminda kullanilan kriterlere uygun olarak DPP-4 inhibitorlerine yonelik 36
tane aday molekiil belirlenmistir. Bunun sebebi, ¢alismamizda birden fazla eleyici faktoriin
kullanilmis olmasidir. Ancak molekiiler kenetlenme analiz sonucuna gore referans ligand
olarak kullanilan referans ligandlarinin baglanma enerji skorlar ile karsilastirildiginda DPP-

4 inhibitorlerine yonelik 818 tane aday (Ek 4) molekiil, GLP-1 i¢in 1.740 tane aday (Ek 4)
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molekiil belirlenmistir. Eleyici faktorlerin se¢im kriterlerine gore bu molekiillerin de ilag
olabilirligi disiliniilmektedir ve ayrica farkli c¢alismalarda arastirilmalar1 gerektigi
onerilmektedir. Calismamizda molekiiler arasi etkilesimin sonuglarina ve afinite diizeylerine
dayanarak, DPP-4 hedef proteinlerine yonelik belirlenen 36 fitokimyasallarin (13 bitki)

antidiyabetik olarak potansiyele sahip oldugu anlagilmaktadir.

Calisma ozetlenecek olursa, calismamizda molekiiler kenetlenme analizi 6ncesinde
antidiyabetik etkisi oldugu diistiniilen bitkiler belirlenmistir. Belirlenen bu bitkilerin T2DM
hedefleri ile iligkisi arastirilmigtir. T2DM ile iliskili olan bitkilerin fitokimyasallar
belirlenmistir. Belirlenen fitokimyasallar igerisinden PubChem CID’ye sahip molekiillere
odaklanilmistir. GLP-1 reseptor agonistleri ve DPP-4 inhibitorleri, T2DM hedef alan
potansiyel antidiyabetik adaylar olarak belirlenmistir. Bu adaylara yonelik 15 tane protein
hedefi secilmistir. Bu proteinler ile 1.914 tane fitokimyasal arasinda molekiiler kenetlenme
analizi gergeklestirilmistir. Referans ligandin baglanma enerjisinden daha kii¢iik yani daha
1yi baglanma enerjisine sahip aday molekiillere odaklanilmistir. Kenetlenme puanlari, amino
asitler ve ligandlar arasindaki hidrojen bag1 uzunlugu ve etkilesim temelinde, belirlenen
fitokimyasallarin, T2DM'nin iki reseptoriiniin biiyiik bir cogunlugu ile iyi baglanma enerjisi
gostermistir ve bunlar, ilgili hedeflerin daha 1yi ligandlar1 olabilir oldugu vurgulanmistir.
Ancak GLP-1 ve DPP-4 reseptorlerinden DPP-4 ile daha yiiksek baglanma enerjisine sahip
fitokimyasallar belirlenmistir. Bu nedenle bu fitokimyasallarin DPP-4 hedefine daha benzer
olduklar1 diistiniilmektedir. Bu baglamda DPP-4 protein hedefleri ile daha iyi baglanma
enerjisine sahip fitokimyasallara odaklanilarak bu fitokimyasallara SwisSADME analizi
uygulanmistir ve SwissADME analiz sonucunda biyoyararlanim radarina gore belirlenen
aday molekiillerin 6nce ilag benzerligi sonrasinda ADME o6zellikleri arastirilmistir. Boylece
taranan 1.914 fitokimyasaldan 228 tanesi ilaca benzerlik kuralina, LogS'ye ve
biyoyararlanim radarina uygun oldugu belirlenmistir. Biyoyararlanim radarinda pembe alan
icerisinde kalan fitokimyasallarin ilag benzerligi arastirilmistir. Ila¢ benzerligi olan 129 tane
molekiil belirlenmistir. Bu molekiiller igerisinde yer alan KBB gecirgenligi olmayan ve GI
emilimi yiiksek olan molekiillerin protein-ligand etkilesimi arastirilmistir. Molekiiler
kenetlenme analizi sonucunda etkilesim enerjilerinin hesaplanmasindan elde edilen
sonuclara dayanarak amacimiz, proteinin aktif bolgesi ile nispeten daha giiclii etkilesimler
sergileyen ligandlar1 belirlemektir. Referans bilesiklerle karsilastirildiginda, DPP-4 hedefine
yonelik potansiyel antidiyabetik ilag aday1 olan 129 fitokimyasal 36 (13 bitkiye ait)
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belirlenmistir. Bu 36 tane fitokimyasalin aday (Tablo 35) molekiil olacagi gosterilmistir.
Bunlar Sambucus nigra (Agagmiirver), Laser trilobum (Kefekimyonu), Diospyros kaki
(Trabzon Hurmasi), Hypericum perforatum (Kantaron), Melissa officinalis (Ogulotu),
Cinnamomum zeylanicum (Tarcin), Linum usitatissimum (Keten), Morus alba (Beyaz Dut),
Sesamum indicum (Susam), Portulaca oleracea (Semizotu), Citrus maxima (Sadok), Urtica
dioica (Isirgan), Vitis vinifera (Asma-Uziim)’diir. Molekiiler kenetlenme sonuglar1 analiz
edildiginde, bu bitkilerin diyabetin hedeflenen reseptorleri ile iyi bir baglanma afinitesi
gosterdigi goriilmiisiir. Molekiiller arasi etkilesimin sonuglarina ve baglanma afinite
diizeylerine dayanarak, bu bitki fitokimyasallarinin antidiyabetik potansiyele sahip oldugu

distintiilmektedir.

Calismamizda T2DM'li bireylerin GLP-1 hedefine yonelik 35, DPP-4 hedefine
yonelik 34 bitki tespit edilmistir. Bunlar arasinda molekiiler kenetlenme analizi sonrasinda
en iyi baglanma enerjisine sahip fitokimyasallari i¢eren ilk 3 bitki tartismaya dahil edilmistir
(Tablo 30 ve Tablo 31). T2DM, insiilin iiretiminden bagimsiz olsa da, hedef hiicrelerin
insiilin uyarisina yanit vermeme davranistyla iliskilidir (334). GLP-1 protein hedefi ile
referans ligandin baglanma enerjisinden daha iyi baglanma enerjisine sahip fitokimyasallari
igeren ilk ti¢ bitkiyi Juglans regia (ceviz), Hypericum perforatum (kantaron), Morus alba
(beyaz dut) olusturmaktadir. DPP-4 protein hedefi ile referans ligandin baglanma
enerjisinden daha iyi baglanma enerjisine sahip fitokimyasallar1 igeren ilk ii¢ bitkiyi
Sambucus nigra (agagmiirver), Beta vulgaris (pancar) ve Momordica charantia (kudretnari)
olusturmaktadir. Sambucus nigra (agagmiirver) ayrica etkilesimlerinin incelenmesi

sonucunda belirlenen bitkiler igerisinde yer almaktadir.

Sambucus nigra (Agag miirver, kara miirver), ¢igekli bitkilerden olusan Adoxaceae
familyasina ait bir bitki tiiriidiir. Ciocoiu ve arkadaslarmin yapmis olduklari bir ¢aligmada
miirver meyvesinden (Sambucus nigra) elde edilen baz1 dogal polifenolik ekstraktlarinin
diyabetik etkisi, glikozile hemoglobin degerleri antidiyabetik ve polifenoller ile korunan
grup kullanilarak karsilagtirilmistir ve glikokize hemoglobinin diyabetik grupta cok daha
yiiksek oldugunu, polifenollerle korunan grupta ise anlamli derecede diisiik oldugunu
gostermislerdir (335). Sambucus nigra 6zlerinin in vitro glukoz alimi {izerinde insiilin
benzeri bir etkiye sahip oldugu gosterilmistir (335). Dogal polifenolik ekstraktin
uygulanmasi, deneysel diyabette HDL'de 6nemli bir artis ve LDL'de 6nemli bir azalma tespit

edilmektedir. Alanyazinda Sambucus nigra ekstrakti (meyve Oziitii) kullanilarak ve erkek
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Wistar si¢anlarinda streptozotosin uygulanmasiyla indiiklenen diyabetin hiperglisemi
acisindan tarandiginda elde edilen sonuglarin, ¢ogunlukla inflamatuar parametrelerde
onemli degisiklikler oldugunu ve uzun vadede altin nanopartikiilleri ile yapilan tedavinin
siganlardaki diyabetik duruma faydali olacagini gosterilmistir (111). Streptozotosin-
diyabetik fareler {izerinde miirverin sulu bir ekstrakti kullanilarak yapilan ¢alismada klonal
pankreatik B hiicrelerinden insiilin salgilanmasinin adim adim uyarilmasimi tetikledigi
gosterilmistir bu antidiyabetik bitki Sambucus nigra'da insiilin salgilayan ve insiilin benzeri
aktivitenin varligin1 gostermektedir (336). Hipergliseminin kontrolii ve 6nlenmesine yonelik
yaklagimlar, diyabet tedavisinin merkezinde yer almaktadir. Calismamizda Sambucus nigra
(agagmiirver)  bitkisine  ait  3,4-Dihydroxyphenylacetic  acid, = Amentoflavone
fitokimyasallarinin GLP-1 ve DPP-4 inhibitorleri ile yliksek baglanma enerjisine sahip
oldugu goriilmiistiir. Bu durum bu bitkiye ait bilesikkerin GLP-1 reseptor agonistlerine ve
DPP-4 inhbitorlerine benzer biyolojik mekanizma gosterdigi sOylenebilir. Sambucus
nigra'nin antidiyabetik etkilerini gosterdigi birincil mekanizmalar arasinda glukoz
metabolizmasinin modiilasyonu, insiilin duyarliliginin arttirilmasi ve antioksidan 6zellikler
yer almaktadir. Mirver 6zlerinin a-amilaz ve a-glikozidaz gibi enzimleri inhibe ettigi
gosterilmistir. Bu enzimler karbonhidratlarin glukoza pargalanmasinda rol oynamaktadir.
Miirver, bu enzimleri inhibe ederek, sindirim sisteminden glukoz emilim oranini azaltabilir
ve bu da yemek sonrasi kan sekeri seviyelerinin diismesine yol agmaktadir. Baz1 ¢alismalar,
miirverde bulunan bilesiklerin, pankreasin [ hiicrelerinden insiilin salgilanmasim
artirabildigini ileri siirmektedir. Miirverin diyabet tedavisindeki etkinligini ve gilivenligini
tam olarak belirlemek i¢in daha fazla klinik calismaya ihtiya¢ oldugu diisiiniilmektedir.
Miirverin potansiyel antidiyabetik etkileri oncelikle onemli sindirim enzimlerini inhibe
etme, oksidatif stresi azaltma ve inflamasyonu azaltma yetenegine atfedilmektedir.
Molekiiler kenetlenme c¢alismalarindan elde edilen umut verici sonuglar, miirver
fitokimyasallarinin diyabet tedavisindeki terapotik potansiyelini vurgulamaktadir. Ancak bu
faydalarin insan deneklerde tam olarak anlasilmasi ve dogrulanmasi i¢in daha fazla klinik

calismaya ihtiyac oldugu diisiiniilmektedir.

Karadeniz bolgesinde yaygin olarak tiiketilen Beta vulgaris (pancar) (337)
Amaranthaceae ailesinin bir iyesidir. Thiruvengadam ve ark. yapmis olduklari bir
calismalarinda (2024 yili) Beta vulgaris (pancar)’nin antidiyabetik etkisi arastirilmistir ve

incenelen ¢alismalarda pancarin tamaminda ve aktif bilesiginde, ana biyoaktif bilesigi olan
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betanin fitokimyasalinin etkili bir sekilde kan sekerini diisiirdigiinii, enzimleri modiile
ettigini ve glikojeni uyardigini, boylece antidiyabetik bir etki gosterdi vurgulanmistir (338).
Pancar ve bilesiklerinin, glikolitik enzimleri artirarak, glukoneojenik enzimleri azaltarak,
glikojeni artirarak ve T2DM’yi etkili bir sekilde inhibe ederek plazma glukozunu, insiilini
ve glikosile edilmis hemoglobini diizenledigi iyi bilinmektedir (338). In vivo toksisite testi,
Beta vulgaris ekstraktinin, 5.000 mg/kgw'den daha yiiksek bir dozda ekstraktin tekli oral
uygulamasinda Oliimciil etkilere yol agmadigini ortaya cikarilmistir (339). Baska bir
calismada, pancar ¢esitlerinin, a-amilaz (kirmizi pancar i¢in %16 ve beyaz pancar i¢in %19)
enzim inhibisyonunda B-glukosidazdan daha etkili oldugunu gosterilmistir (340). Pancar
suyunun kan sekerini diisiiriicii etkisi, 16 saglikli goniillii izerinde yiiriitiilen tek kor, capraz
bir ¢alismanin, 225 ml ticari olarak temin edilebilen neobetanin agisindan zengin pancar
iceceginin tliketiminde, tokluk insiilin ve glukoz tepkisi iizerinde, eslestirilmis kontrol
icecegi ile karsilastirildiginda olumlu bir etki gosterdigi gosterilmistir (341). Pancarin
antidiyabetik etkilerini gosterdigi mekanizmalar ¢ok yonliidiir ve glukoz metabolizmasi,
instilin  duyarliligi, oksidatif stres ve inflamasyon iizerindeki etkisini igermektedir.
Arastirmalar, pancar suyu tliketiminin, insiilin duyarliligin1 artirarak ve dokular tarafindan
glukoz alimm artirarak kan sekeri diizeylerini diisiirebildigini gostermistir (342). Pancar
ekstraktlarinin, karmasik karbonhidratlar basit sekerlere pargalamaktan sorumlu olan a-
amilaz ve a-glukosidaz gibi enzimlerin aktivitesini inhibe ettigi bulunmustur. Bu inhibisyon,
glukozun kan dolasimina daha yavas salinmasina neden olabilir, boylece yemek sonrasi kan
glukozunda ani artiglar azalabilir. Baz1 ¢aligmalar, pancar 6zlerinin pankreas: daha fazla
insiilin iiretmesi i¢in uyarabilecegini ve bunun da kan sekeri seviyelerini daha etkili bir
sekilde yonetmeye yardimci olabilecegini 6ne siiriilmektedir. Calismamizda in siliko analiz

sonuclarina dayanarak bu bilgiler desteklenmektedir.

Yaygin olarak dut olarak bilinen Morus alba, Moraceae familyasinin bir {iyesidir
(343). Morus alba, DM tedavisinde faydali tibbi etkilerinden dolayi, arastirmacilara
tarafindan daha fazla ilgi géormektedir (344). Yapilan alanyazin incelemesinde bu bitkinin
fazlaca arastirildigi gozlemlenmistir. Giincel olarak yeni yapilan bir ¢aligmsa Morus alba'nin
kok kabugunun, giiclii a-glukosidaz inhibitorleri ve potansiyel antidiyabetik ajanlar olarak
son derece zengin bir flavonoid kaynagi oldugunu gosterilmistir (345). Bu durum Morus
alba’y1 diyabetin 6nlenmesi ve tedavisi i¢in yeni dogal ilaclar gelistirmek i¢in umut verici

bir aday tiir haline getirmektedir (345). Mevcut ¢alismada Morus alba kok kabugunun
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etanolik ekstraktinin miikemmel in vivo antihiperglisemik etkisini dogrulamistir (345).
Calismamiza GLP-1 ve DPP-4 terapotik hedeflerine karsi etki mekanizmasi arastirilmistir.
Morus albamin kimyasal bilesenleri {izerine yapilan ¢aligmalar yarim yiizyi1l Oncesine
dayanmaktadir (346). Morus alba'dan yeni biyoaktif bilesenlerin arastirilmasinda hala biiyiik
bir potansiyelin bulunmasi beklenmektedir. Antidiyabetik etkisiyle {inlii olan Morus alba’in
kuru meyvesinin bas donmesi, kulak ¢inlamasi, uykusuzluk, erken beyazlama ve seker
hastaliginin tedavisinde geleneksel Cin tibbinda kullanildigi bilinmektedir (343, 347).
Yukun Jiao ve ark. yapmis olduklar1 ¢alismalarinda Morus alba meyve polisakkaritlerinin
T2DM’lu sicanlarinda iyi antihiperglisemik aktiviteye, antihiperlipidemik etkilere ve
pankreas koruyucu etkilere sahip oldugunu kanitlamistir (343). Yapilan alanyazin
calismalarinda daha ¢ok dut yapraklarinin ¢alisilmis oldugu goriilmiistiir (343, 348). Yakin
zamanda Olufolabo ve ark. Morus alba’in bir tiiriiniin (Morus mesozygia'nin) kok kabugu
ekstraktlarimin biyolojik ve fitokimyasal o6zelligin arastirmasini in vitro ve in siliko
caligmalarin kullanilarak degerlendirilmistir ve a-glukosidazin daha iyi inhibitorleri, a-
amilaza kars1 aktif olmadigi ve DPP-4’iin orta derecede inhibisyonunu gosterilmistir (349).
Bizim c¢aligmamizda Morus alba’dan belirlenen fitokimyasallarin GLP-l1ve DPP-4
inhibitorleri ile benzer 6zelliklere sahip oldugu gosterilmistir. Morus alba, DM'li kisilerin en
cok kullandig1 sifali bitkiler arasinda yer almaktadir. Calismamizda da bu bitkinin
fitokimyasallarinin en iyi baglanma enerjilerine sahip oldugu goriilmistiir (2). Lei, L., ve
ark. Morus alba’dan ekstrakte edilen alkaloidleri kullanilarak yapmis olduklart
calismalarinda, T2DM hiperglisemiyi iyilestirdigi gosterilmislerdir ve klinikte diyabet
tedavisi i¢in onaylanmustir (350). Son olarak dut yapraklar1 diinya ¢apinda seker hastaliginin

tedavisinde kullanilmaktadir (110).

Binlerce yildir gesitli tibbi durumlar i¢in gii¢lii bir bitkisel ila¢ olarak kullanilan
Nigella sativa Ranunculaceae ailesinin bir tiyesidir. Calismamizda antidiyabetik 6zellige
sahip bitkiler arasinda belirledigimiz bu bitki tarihi ve dini a¢idan 6nemli bir bitkidir (351).
Caligmamizda belirlenen bitkiler hastaligin tedavisinde kullanildig: bilenen Nigella Sativa
bitkisinden daha iyi baglanma enerjisi gostermistir. Nigella sativa diyabet dahil bir¢ok farkli
hastaligin tedavisinde kullanilmaktadir (34). Nigella sativa tohumlarinda bulunan en 6nemli
bilesigi timokinondur. Calismamizda dikkat edici bir nokta timokinon DPP-4 hedefine
yonelik belirlenen proteinler igerisinde yer alan referans ligandlarin baglanma enerjisinden

daha yiiksek baglanma enerjisi gostermistir. Ancak GLP-1 hedeflerine yonelik belirlenen
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protein igerisinde yer alan referans ligandlarin baglanma enerjisinden daha diisiik baglanma

enerjisi gostermistir.

Agizdan alinan ilaglar ve intravendz insiilinin istenmeyen hipoglisemiye neden
oldugu g6z oniine alindiginda, bu hastalik i¢in etkili ila¢ tedavisi hala gecikmektedir (23).
Yapilan alanyazin ¢alismalarinda ¢ogunlukla bitkilerin meyvelerinin, yaginin, kékiiniin vb.
farkli kisimlarinin tiiketiminin antidiyabetik 6zelligi incelenmistir. Calismamizda bitkilerin
farkli kisimlarindan elde edilen bilesikleri lizerinden odaklanarak antidiyabetik 6zellikleri in
siliko olarak incelenmistir. Bu kapsamda ¢aligmamizda belirlenen bilesiklerin yeni ilag aday1
olabilecekleri diisiinlilmektedir. Bitkisel ilaglar, cesitli hastaliklarin tedavisinde birinci
basamak tedavi olarak kullanilmistir. Belirlenen bitkilerden elde edilen bilesiklerin diyabete
alternatif ila¢ olarak daha fazla arastirilmasi ve gelistirilmesi gerekmektedir. Calismamizda
belirlenen bilesiklerin antidiyabetik ilaglar olarak potansiyel kullaniminin bir gostergesi
olarak, aclik kan sekerini diisiirdiigii ve insiilin duyarliligin1 6nemli Sl¢iide arttirdigina
yonelik in vitro ¢alismalarin yapilmasi gerektigi Onerilmektedir. Belirlenen bitki

fitokimyasallarinin seker (glukoz) diisiiriicii etkileri oldugu gosterilebilir.

Ozet olarak calismamizda Ek4’te yer alan fitokimyasallarin/bilesiklerin molekiiller
aras1 etkilesimlerinin daha ayrintili incelenmesi Onerilmektedir. Molekiiler kenetlenme
analizi ticretsiz yazilim olan AutoDock Vina kullanilarak gergeklestirilmistir. AutoDock
Vina diginda ticretli bir yazilim ile analizin gerceklestirilmesi 6nerilmektedir. Antidiyabetik
etkisi oldugu bitkilerin, bitki 6zelinde arastirilmasi ve ¢alisilmast Onerilmektedir.
Antidiyabetik etkisi olarak belirlenen bitkiler icerisinde bilesikleri belirlenmeyen bitkilerin
calisilmas1 Onerilmektedir. Belirlenen bilesikler igcerisinde PubChem’de 3B yapis1 olan
bilesiklere odaklanilmistir. Bu nedenle ¢aligmamizda belirlenen ve 3B yapisi olmayan
bilesiklerin analiz edilmesi 6nerilmektedir. Belirlenen fitokimyasallarin DM’nin diger tiirleri
tizerindeki etkisinin arastirilmasi 6nerilmektedir. Belirlenen fitokimyasallardan esinlenerek
etkili olabilecek yeni fitokimyasallar tasarlanmasi Onerilmektedir. Yapay zeka araglar
kullanilarak kenetlenme analizinin gerceklestirilmesi onerilmektedir. Molekiiler Dinamik
(Molecular Dynamics) simiilasyon kullanilarak bilesiklerin molekiiler diizeyde daha ayrintili
arastirilmasini 6nerilmektedir. Ligand-protein etkilesimlerinin kararliligini belirlemek igin,
ligand-protein kompleks yapilart MD simiilasyonuna tabi tutulmaktadir. Daha spesifik etki
mekanizmalarinin anlagilmasi i¢in in vitro ve in vivo ¢aligmalarinin yapilmast

onerilmektedir. Son olarak ¢alismamizda in vitro ve in vivo yontemler ile antidiyabetik
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olarak belirlenen bilesiklerinin daha fazla arastirilmasi i¢in ¢alismamizi bir referans olarak

Oneriyoruz.
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Ek 1. Belirlenen bitkiler ve smiflandirilmasi

rS\fo girlg Aile Bitki Ad1 Gegerli isim Tiirkce isim
No

1 1 Adoxaceae Sambucus ebulus Sambucus Ebulus L. Miirverotu

2 1 Adoxaceae Sambucus ebulus L. Sambucus Ebulus L. 0/Miirverotu

3 1 Adoxaceae Sambucus nigra Sambucus Nigra L. Agac Miirver

4 1 Adoxaceae Sambucus nigra L. Sambucus Nigra L. 0/Agac Miirver

5 1 Adoxaceae Viburnum lantana Viburnum Lantana L. Germese

6 1 Adoxaceae Viburnum lantana L. Viburnum Lantana L. Germese

7 1 Adoxaceae Viburnum opulus Viburnum Opulus L. Gilaburu

8 1 Adoxaceae- Viburnum opulus L. Viburnum Opulus L. 0/Gilaburu

9 2 Amaranthaceae Beta vulgaris Beta Vulgaris L. Pancar

10 3 Amaryllidaceae Allium akaka g\(lzlr:ﬁlr? ggiﬂjﬁfme" =N Yer Sogani

11 3 Amaryllidaceae Allium ampeloprasum Allium Ampeloprasum L. Pirasa

12 3 Amaryllidaceae Allium cepa Allium Cepa L. Sogan

13 3 Amaryllidaceae Allium cepa L. Allium Cepa L. 0/Sogan

14 3 Amaryllidaceae Allium porrum L. 0 0

15 3 Amaryllidaceae Allium sativum Allium Sativum L. Sarimsak

16 3 Amaryllidaceae Allium sativum L. Allium Sativum L. 0/Sarimsak

17 3 Amaryllidaceae (PLc?;ygﬁrlatum verticillatum (Plf;yglc;hatum Verticillatum Bol Bogum

18 3 Amaryllidaceae Ruscus hypoglossum L. Ruscus Hypoglossum L. 0/Atdili

19 3 Amaryllidaceae Smilax excelsa L. Smilax Excelsa L. 0/ Dikenucu

20 4 Anacardiaceae Cotinus coggygria Cotinus Coggygria Scop. Boyacisumagi



Aile

ﬁllo Sira  Aile Bitki Ad1 Gegerli isim Tiirkce isim
No
21 4 Anacardiaceae Cotinus coggyria Scop. Cotinus Coggygria Scop. 0/Boyacisumagi
22 4 Anacardiaceae Pistacia terebinthus Pistacia Terebinthus L. Menengig
23 4 Anacardiaceae Pistacia tereb|_nthus L. ssp. Pistacia Terebinthus L. 0/Menengi¢
palaestina (Boiss.) Engler
24 4 Anacardiaceae Pistacia vera Pistacia Vera L. Antepfistig1
25 4 Anacardiaceae Rhus coriaria Rhus Coriaria L. Sumak
26 4 Anacardiaceae Rhus coriaria L. Rhus Coriaria L. 0/ Sumak
27 5 Apiaceae Ammi visnaga Ammi Visnaga (L.) Lam. Hiltan
28 5 Apiaceae Apium graveolens Apium Graveolens L. Kereviz
29 5 Apiaceae Chaerophyllum bulbosum Chaerophyllum Bulbosum L. 0/ Handok
30 5 Apiaceae Daucus carota Daucus Carota L. Yabani Havug
31 5 Apiaceae Daucus carota L. Daucus Carota L. 0/Yabani Havug
32 5 Apiaceae Diplotaenia cachrydifolia gépi)slgtaema Cachrydifolia 0/ Koseotu
Echinophora Tenuifolia L./
. Echinophora tenuifolia- ssp. ~ Echinophora Tenuifolia .
33 5 Apiaceae Sibthorpiana Subsp. Sibthorpiana (Guss.) 0/Sar1 Cordiik
Tutin
34 5 Apiaceae E_rynglum campestre L. var. E_rynglur_n Campestre Var. 0/ Yerkestanesi
virens Link. Virens Link
Eryngium campestre var Eryngium Campestre L. /
35 5 Apiaceae "yng P ' Eryngium Campestre Var. 0/ Yerkestanesi
virens - .
Virens Link
36 5 Apiaceae Ferula caspica Ferula Caspica M.Bieb. Kirmizibolu
37 5 Apiaceae Ferula caspica Bieb. Ferula Caspica M.Bieb. 0/ Kirmizibolu
38 5 Apiaceae Ferula orientalis Ferula Orientalis L. Kingor
39 5 Apiaceae Ferula orientalis L. Ferula Orientalis L. 0/ Kingor
40 5 Apiaceae Ferula rigidula Ferula Rigidula Fisch. Ex DC.  Siyabu
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ﬁllo Sira  Aile Bitki Ad1 Gegerli isim Tiirkce isim
No
41 5 Apiaceae Ezzgmglgldula DC. ssp. Ferula Rigidula Fisch. Ex DC. 0/ Siyabu
42 5 Apiaceae Foeniculum vulgare Foeniculum Vulgare Mill. Rezene
43 5 Apiaceae Heracleum persicum Heracleum Persicum Desf. Suh
44 5 Apiaceae Laser trilobum Laser Trilobum (L.) Borkh. Kefekimyonu
45 5 Apiaceae Petroselinum crispum Petrosgllnum Crispum (Mill.) Maydanoz
AW Hill
. Petroselinum crispum Petroselinum Crispum (Mill.)
46 5 Apiaceae (Miller) AW. Hill AW.Hill 0/Maydanoz
47 5 Apiaceae Petroselinum sativum Hoffm. 0 0
48 5 Apiaceae Peucedanum longifolium Peucedageigifongitolium Domuzrezenesi
P g Waldst. & Kit.
49 5 Apiaceae Peucedanum longifolium Peucedanum Longifolium 0/
p Waldst. & Kit. € Waldst. & Kit. Domuzrezenesi
50 5 Apiaceae Prangos ferulacea Prangos Ferulacea (L.) Lindl.  Esekg¢aksiri
. Prangos ferulacea (L.) .
51 5 Apiaceae Lindley Prangos Ferulacea (L.) Lindl.  0/Esekgaksir1
52 5 Apiaceae Prangos pabularia Prangos Pabularia Lindl. 0/Beyik
53 5 Apiaceae Scandix pecten-veneris Scandix Pecten-Veneris L. Ziihretarag1
54 5 Apiaceae Smyrnium connatum Smyrnium Connatum Boiss. & Yabanikereviz
Kotschy
5 5 Apiaceae Zosima absinthifolia E?rfll(ma Absinthifolia (Vent) Peynirotu
56 5 Apiaceae Zosima absinthifolia Link E?rfll(ma Absinthifolia (Vent) 0/Peynirotu
Arum conophalloides
57 6 Araceae Kotschy ex Schott. 0 0
Arum dentrucatum C.A.
Mey. ex Schott var.
%8 6 Araceae videscens (Stapf.) K. Alpinar 0 0
& Miller
. . Arum Rupicola Var. Virescens
59 6 Araceae Arum rupicola var. virescens (Stapf) P.C.Boyce 0
60 6 Araceae Arum sp.R. Mill. 0 0
61 7 Araliaceae Hedera helix Hedera Helix L. Duvarsarmasigt
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ﬁllo Sira  Aile Bitki Ad1 Gegerli isim Tiirkce isim
No
62 7 Araliaceae Hedera helix L. Hedera Helix L. ?/Duvarsarmaslg
63 8 Asparagaceae Asparagus acutifolius Asparagus Acutifolius L. Tilkisen
64 8 Asparagaceae Polygonatum multiflorum Zﬂlygonatum Multiflorum (L. Miihriisiileyman
65 9 Aspleniaceae Asplenium scolopendrium Asplenium Scolopendrium L. Geyikdili
66 9 Aspleniaceae Ceterach officinarum 0 0
67 9 Aspleniaceae Ceterach officinarum DC. 0 0
68 10 Asteraceae Achillea arabica Achillea Arabica Kotsch Hanzabel
69 10 Asteraceae Achillea millefolium Achillea Millefolium L. Civanpergemi
70 10 Asteraceae Achillea schischkinii Achillea Schischkinii Sosn. Dgh .
Civanpergemi
71 10 Asteraceae Achillea tenuifolia Achillea Tenuifolia Lam. Cobankirpigi
72 10 Asteraceae Achillea tenuifolia Lam. Achillea Tenuifolia Lam. 0/Cobankirpigi
73 10 Asteraceae Anthemis cotula Anthemis Cotula L. Hozangigegi
74 10 Asteraceae Anthemis cotula L. Anthemis Cotula L. 0/ Hozangicegi
75 10 Asteraceae A_ntherr_us tinctoria L. var. 0/Anthemis Tinctoria L.
tinctoria DC.
76 10 Asteraceae Anthgm|s tinctoria L. 0/Anthemis Tinctoria L.
var.tinctoria L.
Arctium tomentosum
77 10 Asteraceae Mill.var. glabrum (Koern.) Arctium Tomentosum Mill. Hanimyamasi
Area.
78 10 Asteraceae Artemisia absinthium Artemisia Absinthium L. Aci Pelin
79 10 Asteraceae Artemisia absinthium L. Artemisia Absinthium L. 0/Act Pelin
80 10 Asteraceae Artemisia annua Artemisia Annua L. Kabesiipiirgesi
81 10 Asteraceae Artemisia annua L. Artemisia Annua L. O/A I
Kabesiipiirgesi
82 10 Asteraceae Artemisia chamaemelifolia Artemisia Chamaemelifolia Kose Yavsan
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ﬁllo Sira  Aile Bitki Ad1 Gegerli isim Tiirkce isim
No
83 10 Asteraceae Clifltlemlsm chamaemellifolia Cirltlemma Chamaemelifolia 0/Kdse Yavsan
84 10 Asteraceae Artemisia santonicum L. Artemisia Santonicum L. 0/ Deniz
Yavsani
85 10 Asteraceae Artemisia vulgaris Artemisia Vulgaris L. Kaba Yavsan
86 10 Asteraceae Artemisia vulgaris L. Artemisia Vulgaris L. 0/Kaba Yavsan
87 10 Asteraceae Carduus acanthoides Carduus Acanthoides L. Sakadikeni
Carduus acanthoides L. ssp.  Carduus Acanthoides Subsp. —
88 10 Asteraceae acanthoides Acanthoides L. 0/Sakadikeni
89 10 Asteraceae Carduus acantht_ndes Carduus Acanthoides L. 0/Sakadikeni
L.subsp.acanthoides E.
Carduus nutans Carduus Nutans L./Carduus
90 10 Asteraceae L.subsp.leiophyllus (Petr.) Nutans Subsp. Leiophyllus 0/ Kerbes
Stoj. et Stef. (Petrovic) Stoj. & Stef.
Carduus nutans ss Carduus Nutans L./Carduus
91 10 Asteraceae leiophvilus p- Nutans Subsp. Leiophyllus 0/ Kerbes
phy (Petrovic) Stoj. & Stef.
92 10 Asteraceae Carduus pycnocephalus Carduus Pycnocephalus L. Soymag
93 10 Asteraceae Carduus pycnocephalus L. Carduus Pycnocephalus L. 0/ Soymag
94 10 Asteraceae Centaurea benedicta 0 0
95 10 Asteraceae Centaurea iberica ggfgﬁgwa Iberica Trev. Ex Deligozdikeni
96 10 Asteraceae Centaurea virgata Centaurea Virgata Lam. Acisiipiirge
97 10 Asteraceae Centaurea virgata Lam. Centaurea Virgata Lam. 0/ Acisiipiirge
98 10 Asteraceae Cichorium intybus Cichorium Intybus L. Hindiba
99 10 Asteraceae Cichorium intybus L. Cichorium Intybus L. 0/Hindiba
100 10 Asteraceae Cirsium hypoleucum Cirsium Hypoleucum DC. Visnekangali
101 10 Asteraceae Cirsium hypoleucum DC. Cirsium Hypoleucum DC. 0/ Visnekangal
102 10 Asteraceae Cirsium vulgare Cirsium Vulgare (Savi) Ten. Yayginkangal
103 10 Asteraceae Cnicus benedictus L. var. Cnicus Benedictus L. 0/ Topdiken

benedictus
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No
104 10 Asteraceae Cnicus bene_dlctus Cnicus Benedictus L. 0/ Topdiken
L.var.benedictus L.
105 10 Asteraceae Cota austriaca Cota /_-\ustrlaca (Jacq.) Babugca
Sch.Bip.
106 10 Asteraceae Cota tinctoria Cota Tinctoria (L.) J.Gay Boyacipapatyasi
. . Cota Wiedemanniana (Fisch.
107 10 Asteraceae Cota wiedemanniana & C.A.Mey.) Holub Bodur Babugga
108 10 Asteraceae Cynara scolymus 0 0
109 10 Asteraceae Filago arvensis Filago Arvensis L. Kegeotu
110 10 Asteraceae Gundelia tournefortii Gundelia Tournefortii L. Kenger
111 10 Asteraceae Gundelia t_ournefortu L.var. Gundelia T_(_)urnefortu Var. 0/ Kenger
tourneforti Tournefortii L.
112 10 Asteraceae Helianthus tuberosus Helianthus Tuberosus L. Yerelmasi
113 10 Asteraceae Helianthus tuberosus L. Helianthus Tuberosus L. 0/ Yerelmast
114 10 Asteraceae Helichrysum arenarium (L.)  Helichrysum Arenarium (L.) 0/Olmezgicek
Moench Moench
115 10 Asteraceae Helichrysum armenium Helichrysum Arenarium (L..) 0/Olmezgicek
Moench
116 10 Asteraceae Hellch_rysum plicatum DC. Helichrysum Plicatum DC. 0/ Mantuvar
ssp. plicatum
Helichrysum plicatum . .
117 10 Asteraceae DC.subsp.plicatum DC. Helichrysum Plicatum DC. 0/ Mantuvar
118 10 Asteraceae He_llchrysum plicatum ssp. Hgllchrysum Plicatum Subsp. 0/ Mantuvar
Plicatum Plicatum DC.
Helichrvsum plicatum ss Helichrysum Plicatum Subsp.
119 10 Asteraceae Pseu doylicatlE)m P- Pseudoplicatum (Nabélek) 0/Bozoglan
P P.H.Davis & Kupicha
120 10 Asteraceae Helichrysum rubicundum 0 0
121 10 Asteraceae Jt_mnega moschus ssp. 0 0
pinnatisecta
Jurinella moschus (Habl.)
122 10 Asteraceae Bobrov ssp. pinnatisecta 0 0
(Boiss.) Danin & Davis
123 10 Asteraceae Matricaria chamomilla Matricaria Chamomilla L. Almanpapatyasi
124 10 Asteraceae Matricaria chamomilla L. Matricaria Chamomilla L. 0/Almanpapatya
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No
125 10 Asteraceae Matrlcang chamom!lla L. Matricaria Chamomilla L. O/Almanpapatya
var. recutita (L.) Grierson st
126 10 Asteraceae Onopordum acanthium Onopordum Acanthium L. Galagan
127 10 Asteraceae Onopordum acanthium L. Onopordum Acanthium L. 0/Galagan
128 10 Asteraceae Onopordum tauricum Onopordum Tauricum Willd. Atdikeni
129 10 Asteraceae Onopordum tauricum Willd Onopordum Tauricum Willd. 0/Atdikeni
130 10 Asteraceae Scolymus hispanicus Scolymus Hispanicus L. Sevketibostan
131 10 Asteraceae Scolymus hispanicus L. Scolymus Hispanicus L. 0/Sevketibostan
132 10 Asteraceae Scorzonera cinerea Scorzonera Cinerea Boiss. Bozkonak
Scorzonera mollis ssp. Scorzonera Mollis Subsp. .
133 10 el Szovitzii Szowitzii (DC.) D.F.Chamb. 0/ Goftigoda
134 10 Asteraceae Scorzonera semicana Scorzonera Semicana DC. Kivrim
135 10 Asteraceae Scorzonera semicana DC. Scorzonera Semicana DC. 0/Kivrim
Tanacetum Aureum (Lam.)
136 10 Asteraceae Tanacetum aureum Greuter, M.V.Agab. & Eksi Pireotu
Wagenitz
Tanacetum polvcephalum Tanacetum Polycephalum
137 10 Asteraceae ssp. Aravro ph )I/Iurg Subsp. Argyrophyllum Yalin Pireotu
p- Argyropiy (K.Koch) Podlech
138 10 Asteraceae Taraxacum campylodes 0 0
Taraxacum Farinosum
139 10 Asteraceae Taraxacum farinosum Hausskn. & Bornm. Ex Hand.-  Cirtlik
Mazz.
Taraxacum hyberniforme Taraxacum Hyberniforme <
140 10 Asteraceae Soest. Soest Marmaragitligi
141 10 Asteraceae Taraxacum macrolepium Targxacum Macrolepium Karscitligt
Schischk.
Taraxacum macrolepium Taraxacum Macrolepium -
142 10 Asteraceae Schischkin Schischk. 0/Karsgitligi
143 10 Asteraceae Tgraxacum officinale F.H. 0 0
Wigg.
144 10 Asteraceae Taraxacum officinale Webb. 0 0
145 10 Asteraceae Taraxacum stevenii Taraxacum Stevenii DC. Gelingdbegi
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o B0 A [merspemm o Do s

147 10 Asteraceae Xanthium strumarium Xanthium Strumarium L. Koca Pitrak

148 11 Berberidaceae Berberis crataegina Berberis Crataegina DC. Karamuk

149 11 Berberidaceae Berberis crataegina DC. Berberis Crataegina DC. 0/ Karamuk

150 11 Berberidaceae Berberis integerrima Berberis Integerrima Bunge Sarigali

151 11 Berberidaceae Berberis integerrima Bunge ~ Berberis Integerrima Bunge Sarigall

152 11 Berberidaceae Berberis vulgaris Berberis Vulgaris Kizil Karamuk

153 11 Berberidaceae Berberis vulgaris L. Berberis Vulgaris 0/ Kizil
Karamuk

154 11 Berberidaceae Bongardia chrysogonum 58823; rdia Chrysogonum (L. Catlakotu

155 11  Berberidaceae g;;‘gﬁrdia gtiy=ogonuiCs) ggggﬁrdia Chrysogonum (L) 0/Catlakotu

156 12 Boraginaceae Anchusa azurea Anchusa Azurea Mill. Sigirdili

157 12 Boraginaceae ggf)?:ﬁ: undulata ssp. 0 0

158 13 Brassicaceae Brassica elongata Brassica Elongata Ehrh. Uzun Salgam

159 13 Brassicaceae Brassica nigra \?\/r zlass.sji.c}?ol::l:]gra ) Karahardal

160 13 Brassicaceae Brassica nigra (L.) Koch. \?\/r zlass.sji.c}?ol::l:]gra ) 0/ Karahardal

161 13 Brassicaceae Brassica oleracea Brassica Oleracea L. Lahana

162 13 Brassicaceae Capsella bursa-pastoris :\:/lz;%sisla Bursa-Pastoris (L) Cobangantasi

163 13 Brassicaceae f\:/li%sisla bursa-pastoris (L.) :\Z/lz:%siﬂla Bursa-Pastoris (L.) 0/ Cobancantasi

164 13 Brassicaceae Eruca vesicaria Eruca Vesicaria Roka

165 13 Brassicaceae Lepidium sativum Lepidium Sativum L. Tere

166 13 Brassicaceae Nasturtium officinale Nasturtium Officinale R.Br. Suteresi
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167 13 Brassicaceae Nasturtium officinale R. BR.  Nasturtium Officinale R.Br. 0/Suteresi

168 13 Brassicaceae Raphanus raphanistrum Raphanus Raphanistrum L. Esek Turpu

169 13 Brassicaceae Sinapis alba Sinapis Alba L. Mamanik

170 13 Brassicaceae Sinapis arvensis Sinapis Arvensis L. Hardal

171 14 Capparaceae Capparis spinosa Capparis Spinosa L. Kebere

172 15 Caprifoliaceae Dipsacus laciniatus Dipsacus Laciniatus L. Fesgitaragi

173 16 Caryophyllaceae Dianthus carmelitarum E)'(agg:g: CanmeltEy Reut. Samsu

174 17 Cistaceae Cistus creticus Cistus Creticus L. Laden

175 17 Cistaceae Cistus laurifolius Cistus Laurifolius L. Karagan

176 17 Cistaceae Cistus laurifolius L. Cistus Laurifolius L. 0/ Karagan

177 17 Cistaceae Cistus salviifolius Cistus Salviifolius L. Kartli

178 18 Cornaceae Cornus mas Cornus Mas L. Kizileik

179 18 Cornaceae Cornus mas L. Cornus Mas L. 0/Kiziletk

180 19 Cucurbitaceae Cucumis sativus Cucumis Sativus L. Hiyar

181 19 Cucurbitaceae Cucurbita moschata gucurbita Moschata Bal Kabagi
uchesne

182 19 Cucurbitaceae Cucurbita moschata Duch. gucurbita Moschata Bal Kabagi
uchesne

183 19 Cucurbitaceae Ecballium elaterium i.tha)ﬁ:lt:i.um Elaterium (L) Esekhiyart

184 19 Cucurbitaceae Momordica charantia Momordica Charantia L. Kudretnari

185 20 Cupressaceae Cupressus sempervirens Cupressus Sempervirens L. Servi

186 20 Cupressaceae Cupressus sempervirens L. Cupressus Sempervirens L. 0/Servi

187 20 Cupressaceae Juniperus communis Juniperus Communis L. Ardig
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188 20 Cupressaceae Juniperus drupacea Juniperus Drupacea Labill. Andiz

189 20 Cupressaceae Juniperus excelsa Juniperus Excelsa M.Bieb. Boz Ardig

190 20 Cupressaceae Juniperus foetidissima Juniperus Foetidissima Willd.  Kokar Ardig

191 20 Cupressaceae Juniperus foetidissima Willd.  Juniperus Foetidissima Willd.  Kokar Ardig

192 20 Cupressaceae Juniperus oxycedrus Juniperus Oxycedrus L. Katran Ardict

193 20 Cupressaceae Juniperus oxycedrus L. Juniperus Oxycedrus L. 0/Katran Ardici

194 20 Cupressacese  jumperusogcedruslossp. uniperus Oxyeedus SR (i

195 20 Cupressacese  jumperisomoedrusi. - uniperus Ocedrus S g o Ardie

196 20 Cupressaceae g_trjgirr)grll\l/lsa;;g%?z/yplae 0 0

197 20 Cupressaceae Juniperus sabina Juniperus Sabina L. Sagagaci

198 20 Cupressaceae Juniperus sabina L. Juniperus Sabina L. 0/Sagagaci

199 21 Dioscoreaceae Dioscorea communis g;%sdci(():rkeg(\:/&)iw(rir;unis L) Dolanbag

200 22 Caprifoliaceae Dipsacus laciniatus L. Dipsacus Laciniatus L. 0/ Fesgitaragi

201 23 Ebenaceae Diospyros kaki Diospyros Kaki Thunb. Trabzonhurmasi

202 24 Elaeagnaceae Elaeagnus angustifolia Elaeagnus Angustifolia L. igde

203 24 Elaeagnaceae Elaeagnus angustifolia L. Elaeagnus Angustifolia L. 0/ 1gde

204 25 Equisetaceae Equisetum arvense Equisetum Arvense L. Atkuyrugu

205 25 Equisetaceae Equisetum ramosissimum 0 0

206 26 Ericaceae Arbutus andrachne Arbutus Unedo L. Kocayemis

207 26 Ericaceae Arbutus unedo Vaccinium Myrtillus L. Ayiiiziimii

208 26 Ericaceae Vaccinium myrtillus Ricinus Communis L. Hintyag1
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209 27 Euphorbiaceae Euphorbia rigida Euphorbia Rigida M.Bieb. Siitlegen

210 27 Euphorbiaceae Euphorbia rigida Bieb Euphorbia Rigida M.Bieb. 0/Siitlegen

211 27 Euphorbiaceae Ricinus communis Ricinus Communis L. Hintyag1

212 28 Fabaceae Astracantha gummifera 0 0

213 28 Fabaceae Astragalus brevicalyx 0 0

214 28 Fabaceae Astragalus bustillosii 0 0

215 28 Fabaceae éflt il;?)?iilsus r amicus iy 0 0

216 28 Fabaceae Astragalus gummifer Lab. Astragalus Gummifer Labill. 0/Sakizli Geven

217 28 Fabaceae Castanea sativa Castanea Sativa Mill. Kestane

218 28 Fabaceae Ceratonia siliqua Ceratonia Siliqua L. Kegiboynuzu

219 28 Fabaceae Galega officinalis Galega Officinalis L. Kegisedefi

220 28 Fabaceae Galega officinalis L. Galega Officinalis L. 0/Kegisedefi

221 28 Fabaceae Glycyrrhiza glabra Glycyrrhiza Glabra L. Meyan

222 28 Fabaceae Glycyrrhiza glabra L. Glycyrrhiza Glabra L. 0/ Meyan

223 28 Fabaceae Lathyrus sativus Lathyrus Sativus L. Miirdiimiik

224 28 Fabaceae Lathyrus tuberosus Lathyrus Tuberosus L. Koskoz

225 28 Fabaceae Lathyrus tuberosus L. Lathyrus Tuberosus L. 0/ Koskoz

226 28 Fabaceae Lupinus albus Lupinus Albus L. Termiye

227 28 Fabaceae Lupinus albus L. ssp. albus Lupinus Albus Subsp. Albus L. 0/ Termiye

228 28 Fabaceae Lupinus angustifolius L. Lupinus Angustifolius L. 0/ Acibakla

229 28 Fabaceae Lupinus angustifolius ssp. Lupinus Angustifolius Subsp. 0/ Acibakla

Angustifolius
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230 28 Fabaceae Lupinus pilosus Lupinus Pilosus L. Gavurbaklasi
231 28 Fabaceae Phaseolus vulgaris Phaseolus Vulgaris L. Fasiilye
232 28 Fabaceae Quercus brantii Quercus Brantii Lindl. Kara Mese
233 28 Fabaceae Quercus cerris Quercus Cerris L. Sagli Mese
234 28 Fabaceae Quercus coccifera Quercus Coccifera L. Kermes Mesesi
. . 0/Kermes
235 28 Fabaceae Quercus coccifera L. Quercus Coccifera L. .
Mesesi
Quercus infectoria Olivier ;
236 28 Fabaceae ssp. boissieri (Reuter) O. Quercus Infectoria Oliv. 0/Maz1 Mesesi
Schwarz
Quercus infectoria ssp. Quercus Infectoria Subsp. -
231 28 Febgee Veneris Veneris (A.Kern.) Meikle 0/Zindiyen
238 28 Fabaceae QUEEEP IFhaburenSIS al Quercus Infectoria Oliv. 0/Maz1 Mesesi
Macrolepis
Quercus petraca ss Quercus Petraea Subsp.
239 28  Fabaceae uercus.g P- Pinnatiloba (K.Koch) Koca Pelit
Pinnatiloba .
Menitsky
240 28 Fabaceae Quercus robur Quercus Robur L. Sapli Mese
241 28 Fabaceae Robinia pseudoacacia Robinia Pseudoacacia L. Yalanciakasya
242 28 Fabaceae Robinia pseudoacacia L. Robinia Pseudoacacia L. 0/Yalanciakasya
243 28 Fabaceae Trigonella foenum-graecum '[ngonella Foenum-Graecum Cemen Otu
044 28 Fabaceae 'll_'rlgonella foenum-graecum [rlgonella Foenum-Graecum 0/Cemenotu
245 28 Fabaceae Vicia ervilia Vicia Ervilia (L.) Willd. Kiisne
246 28 Fabaceae Vicia ervilia (L.) Willd. Vicia Ervilia (L.) Willd. 0/Kiisne
247 28 Fabaceae Vicia faba Vicia Faba L. Bakla
248 29 Gentianaceae Centaurium erythraea Centaurium Erythraea Rafn. Kirmizikantaron
249 29 Gentianaceae Centaurium erythraea Rafn. Centaurium Erythraea Rafn. Kirmizikantaron
ssp. erythraea
250 29 Gentianaceae Gentiana olivieri Gentiana Olivieri Griseb. Afat
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251 29 Gentianaceae Gentiana olivieri Griseb. Gentiana Olivieri Griseb. 0/Afat Otu
Erodium cedrorum ss Erodium Cedrorum Subsp.
252 30 Geraniaceae P- Salmoneum (P.H.Davis & 0/Giil Ignelik
Salmoneum -
Roberts) P.H.Davis
253 30 Geraniaceae Erodium cicutarium E];(;dlum Cicutarium (L) L Ignelik
254 30 Geraniaceae Erodium gruinum Erodium Gruinum (L.) L Hér.  Kargadidagi
255 30 Geraniaceae Erodium pelargoniflorum Erodium Pelargonifiorum Has Ignelik
Boiss. & Heldr.
256 30 Geraniaceae Geranium robertianum Geranium Robertianum L. Dag Itirt
257 30 Geraniaceae Geranium robertianum L. Geranium Robertianum L. 0/Dag Itir1
258 30 Geraniaceae Geranium tuberosum Geranium Tuberosum L. Cakmuz
259 30 Geraniaceae Pelargonium graveolens 0 0
260 31 Hypericaceae Hypericum adenotrichum SHgEE);: S AdenotNg R Kizilcikotu
- . - Hypericum Empetrifolium -
261 31 Hypericaceae Hypericum empetrifolium willd Cobanyapragi
262 31 Hypericaceae Hypericum perforatum Hypericum Perforatum L. Kantaron
263 31 Hypericaceae Hypericum perforatum L. Hypericum Perforatum L. 0/Kantaron
264 31 Hypericaceae Hypericum scabrum Hypericum Scabrum L. Karahasancay1
265 31 Hypericaceae Hypericum tetrapterum Hypericum Tetrapterum Fr. Cizgili Kantaron
- - . P Hypericum Triquetrifolium
266 31 Hypericaceae Hypericum triquetrifolium Turra Pirpirotu
267 32 Juglandaceae Juglans regia Juglans Regia L. Ceviz
268 32 Juglandaceae Juglans regia L. Juglans Regia L. 0/Ceviz
. . . . Ajuga Chamaepitys Subsp.
269 33 Lamiaceae Ajuga chamaepitys ssp. Chia Chia (Schreb.) Arcang. 0/ Acigici
270 33 Lamiaceae Lamium amplexicaule Lamium Amplexicaule L. Baltutan
271 33 Lamiaceae Lavandula stoechas Lavandula Stoechas L. Karabag
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272 33 Lamiaceae Lavandula stoechas L. Lavandula Stoechas L. 0/Karabasg
273 33 Lamiaceae Lavandula stoechas L. Lavandula Stoechas Subsp. 0/Karabas
subsp.stoechas L. Stoechas L.
Linum hirsutum L. subsp. Linum Hirsutum Subs
274 33 Lamiaceae pseudoanatolicum P.H. - P- . 0/ Bozkir Keteni
Davis Pseudoanatolicum P.H.Davis
275 33 Lamiaceae Melissa officinalis Melissa Officinalis L. Ogulotu
276 33 Lamiaceae Melissa officinalis L. Melissa Officinalis L. 0/0Ogulotu
277 33 Lamiaceae Mql|§sa _offlcmalls L. ssp. Me!ls_sa QﬁlClnalls Subsp. 0/0gulotu
officinalis Officinalis L.
Melissa officinalis L.
278 33 Lamiaceae subsp.altissima (SM.) Melissa Officinalis L. 0/0Ogulotu
Arcang.
279 33 Lamiaceae Mentha aquatica Mentha Aquatica L. Su Nanesi
280 33 Lamiaceae Mentha aquatica L. Mentha Aquatica L. 0/Su Nanesi
281 33 Lamiaceae Mentha longifolia Mentha Longifolia (L.) L. Piink
282 33 Lamiaceae Mentha pulegium Mentha Pulegium L. Yarpuz
283 33 Lamiaceae Mentha spicata Mentha Spicata L. Esek Nanesi
284 33  Lamiaceae Mentha spicata L. var. L. Mentha Spicata L. 0/Esek Nanesi
spicata
. Micromeria cristata ssp. Micromeria Cristata Subsp. -
285 33 Lamiaceae Orientalis Orientalis P.H.Davis O/Killibogumeuk
. . T Micromeria Juliana (L.)
286 33 Lamiaceae Micromeria juliana Benth. Ex Rchb. Topukeay1
287 33 Lamiaceae Ocimum basilicum Ocimum Basilicum L. Feslegen
288 33 Lamiaceae Origanum majorana Origanum Majorana L. Mercankdgk
289 33 Lamiaceae Origanum majorana L. Origanum Majorana L. 0/Mercankosk,
290 33 Lamiaceae Origanum onites Origanum Onites L. Bilyalikekik
291 33 Lamiaceae Origanum onites L. Origanum Onites L. 0/Bilyalikekik
. Origanum vulgare L. ssp Kekik Ot,
292 33 Lamiaceae racile T 0 Keklik Otu,
g Ayakli Kekik
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. Origanum vulgare L. ssp Origar_1um Vulgare
293 33 Lamiaceae - - R L.//Origanum Vulgare Subsp.  Karakinik
hirtum (Link) lestwaart
Vulgare L.
294 33 Lamiaceae Origanum vulgare L. ssp. Origanum Vulgare Subsp. Karakinik
vulgare Vulgare L.
Origanum vulgare L. .
295 33 Lamiaceae subsp.hirtum (Link.) Orlga_mum Vulgare Subsp. Kuszemulu
| Gracile (K.Koch) letsw.
etswaart
296 33 Lamiaceae Origanum vulgare L. Origanum Vulgare Subsp. Karakinik
subsp.vulgare L. Vulgare L.
297 33 Lamiaceae Orlga}num vulgare ssp. Origanum Vulgare L. Karakinik
Gracile
. Origanum vulgare ssp Origanum Vulgare
298 33 Lamiaceae Hi ' L.//Origanum Vulgare Subsp. ~ Karamercan
irtum . .
Hirtum (Link) letsw.
299 33 Lamiaceae Origanum vulgare ssp. Origanum Vulgare Subsp. Karakinik
Vulgare Vulgare L.
300 33 Lamiaceae Phlomis linearis PhiogiRlearis Boiss. & Yaylaotu
Balansa
301 33 Lamiaceae Rosmarinus officinalis Rosmarinus Officinalis L. Biberiye
302 33 Lamiaceae Rosmarinus officinalis L. Rosmarinus Officinalis L. 0/Biberiye
303 33 Lamiaceae Salvia cyanescens Salvia Cyanescens Boiss. & Mor Galabor
Balansa
304 33 Lamiaceae Salvia fruticosa Salvia Fruticosa Mill. Adagay1
305 33 Lamiaceae Salvia hydrangea SB?eInvtlr? Hydrangea DC. Ex Kog Salba
306 33 Lamiaceae Salvia multicaulis Salvia Multicaulis Vahl Kiirtreyhant
307 33 Lamiaceae Salvia multicaulis Vahl Salvia Multicaulis Vahl 0/Kiirtreyhant
308 33 Lamiaceae Salvia officinalis 0 0
309 33 Lamiaceae Salvia virgata Salvia Virgata Jacq. Fatmanaotu
310 33 Lamiaceae Satureja cuneifolia Satureja Cuneifolia Ten. Kayakekigi
311 33 Lamiaceae Satureja thymbra Satureja Thymbra L. ;?Illlbrahlmzaht
. S Sideritis Congesta P.H.Davis
312 33 Lamiaceae Sideritis congesta & Hub.-Mor. Basakgay1
313 33 Lamiaceae Sideritis lanata Sideritis Lanata L. Ipekcay1
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314 33 Lamiaceae Sideritis perfoliata Sideritis Perfoliata L. Fincangay1
315 33 Lamiaceae Stachys annua Stachys Annua (L.) L. Haciosmanotu
Stachys annua (L.) L. ssp.
316 33 Lamiaceae annua var. lycaonica Stachys Annua (L.) L. 0/ Haciosmanotu
Bhattacharjee
Stachys annua (L.)
317 33 Lamiaceae L.subsp.annua (L.) L.var. Stachys Annua (L.) L. 0/ Haciosmanotu
lycaonica Bhattacharjee
318 33 Lamiaceae Stachys cretica Stachys Cretica L. Deligay
319 33 Lamiaceae Teucriun_ﬂ chamaedrys L Teucrium Chamaedrys L 0/ Kisamahmut
ssp. tauricolum Rech. fil. '
30 33 Lamiaceae Teucrium chamaedrys ssp. Teucrium Chamaedrys Subsp. 0/ Kisamahmut
Chamaedrys Chamaedrys
321 33 Lariies Teug:rlum chamaedrys ssp. Teug:rlum Chamaedrys Subsp. 0/Bodurmahmut
Lydium Lydium O. Schwarz
. Teucrium chamaedrys ssp. Teucrium Chamaedrys Subsp.
SZZ Lamiaceag Sinuatum Sinuatum (Celak.) Rech.F. 0/ Sanciotu
. Teucrium chamaedrys ssp. Teucrium Chamaedrys Subsp.
323 33 Lamiaceae Tauricola Tauricola Rech.F. 0/ Cobansargisi
324 33 Lamiaceae Teucrium polium Teucrium Polium L. Aciyavsan
325 33 Lamiaceae Teucrium polium L. Teucrium Polium L. 0/ Actyavsan
326 33 Lamiaceae Thymbra capitata Thymbra Capitata (L.) Cav. Acikekik
327 33 Lamiaceae Thymbra spicata Thymbra Spicata L. Zahter
328 33 Lamiaceae Thymbra spicata L. Thymbra Spicata L. 0// Zahter
329 33 Lamiaceae Th_ymbra spicata L. var. Thymbra Spicata L. 0// Zahter
spicata
330 33 Lamiaceae Thymus cilicicus Thymus Cilicicus Boiss. & Kilgikkekigi
Balansa
. Thymus Fallax Fisch. & .
331 33 Lamiaceae Thymus fallax C.AMey. Catri
332 33 Lamiaceae Thymus fallax Fisch. & Mey Thymus Fallax Fisch. & 0/ Catri
C.A.Mey.
Thymus kotschyanus Boiss. .
333 33 Lamiaceae & Hohen. var. glabrescens Thymus Kotschyanus Boiss. & 0/ Kekik
- Hohen.
Boiss
334 33 Lamiaceae Thymus kotschyanus Boiss. Thymus Kotschyanus Boiss. & 0/ Kekik

& Hohen. var. Kotschyanus
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. Thymus kotschyanus ssp. Thymus Kotschyanus Subsp. -
3% 33 Lamiaceae Kotschyanus Kotschyanus Boiss. & Hohen. 07 Kekik
336 33 Lamiaceae Thymus leucostomus Thymus Leucostomus Ana Kekik
Hausskn. & Velen.
Thymus longicaulis C. Presl
337 33 Lamiaceae ssp. longicaulis var. Thymus Longicaulis C.Presl| 0/ Dagkekigi
subisophyllus (Borbas) Jalas
Thymus longicaulis C.
338 33 Lamiaceae Presl.subsp.lqnglcaulls C. Thymus Longicaulis C.Presl 0/ Dagkekigi
Presl.var.subisophyllus
(Borbas.)
. Thymus longicaulis ssp. Thymus Longicaulis Subsp. S g
339 33 Lamiaceae Chaubardii Chaubardii (Rchb.F.) Jalas ~ */ Dagkekigi
340 33 Lamiaceae Thymus nummularius Thymus Nummularius M.Bieb.  Limonkekigi
Thymus praecox Opiz ssp.
341 33 Lamiaceae skorpilii (Velen.) Jalas var. Thymus Praecox Opiz 0/Yaylakekigi
scorpilii
342 33 Lamiaceae Thymus praecox ssp. Jankae ~ Thymus Praecox Opiz 0/Yaylakekigi
343 33 Lamiaceae Thymus sipyleus Thymus Sipyleus Boiss. 0/ Sipilkekigi
; Thymus sipyleus Boiss. ssp. . - s
344 33 Lamiaceae rosulans (Borbis) Jalas Thymus Sipyleus Boiss. 0/ Sipilkekigi
345 33 Lamiaceae Thymus sp. 0 0
346 33 Lamiaceae Thymus zygioides Thymus Zygioides Griseb. Bodurkekigi
347 33 Lamiaceae Thymus zygioides Griseb Thymus Zygioides Griseb. 0/ Bodurkekigi
Thymus zygioidestriseb.
348 33 Lamiaceae var. lycaonicus (Celak.) Thymus Zygioides Griseb. 0/ Bodurkekigi
Ronniger
349 33 Lamiaceae Thymus_zyglmdes Griseb. Thymus Zygioides Griseb. 0/ Bodurkekigi
var. zygioides
Thymus zygioides
350 33 Lamiaceae Griseb.var.lycaonicus Thymus Zygioides Griseb. 0/ Bodurkekigi
(Celak.) Ronn.
Thymussipyleus
351 33 Lamiaceae Boiss.subsp.rosulans 0 0
(Borbas.)
352 33 Lamiaceae Vitex agnus-castus Vitex Agnus-Castus L. Hayit
353 33 Lamiaceae Vitex agnus-castus L. Vitex Agnus-Castus L. 0/Hay1t
354 34 Lauraceae Cinnamomum zeylanicum 0 0
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355 34 Lauraceae Laurus nobilis Laurus Nobilis L. Defne

356 34 Lauraceae Laurus nobilis L. Laurus Nobilis L. 0/ Defne

357 34 Linaceae Linum hirsutum Linum Hirsutum L. Sagli Keten

358 34 Linaceae Linum tenuifolium Linum Tenuifolium L. Narin Keten

359 34 Linaceae Linum tenuifolium L. Linum Tenuifolium L. 0/Narin Keten

360 34 Linaceae Linum usitatissimum Linum Usitatissimum L. Keten

361 34 Linaceae Linum usitatissimum L. Linum Usitatissimum L. 0/Keten

362 35 Loranthaceae Viscum album L. ssp. album X:EEWSAuLil:)m A]émsﬁum 0/Okseotu

363 35 Loranthaceae ;/IigﬁtsnmLélbum L. s X:ls)fjl#]nsﬁlbt;l:)m A]émsﬁum 0/Okseotu

364 35 Loranthaceae ZJZZEFQSSI%EUL m (Wiesb.) X:Zﬁlﬂqsﬁlbbsl:)m A] é{j\;:stu g 0/Okseotu

Volim.

365 36 Lythraceae Punica granatum Punica Granatum L. Nar

366 37 Malvaceae Abelmoschus esculentus ﬁ/ltz)eelrrrc?]schus Esculentus (L) Bamya

367 37 Malvaceae Hibiscus esculentus L. Hibiscus Esculentus L. o/

368 37 Malvaceae Malva neglecta Malva Neglecta Wallr. 0/Cobangoregi

369 37 Malvaceae Malva neglecta Wallr 0 0

370 37 Malvaceae Malva sylvestris Malva Sylvestris L. Ebegiimeci

371 37 Malvaceae Malva sylvestris L. Malva Sylvestris L. 0/Ebegiimeci

372 38 Moraceae Ficus carica Ficus Carica L. Incir

373 38 Moraceae Ficus carica L. Ficus Carica L. 0/Incir

374 38 Moraceae Morus alba Morus Alba L. Ak Dut

375 38 Moraceae Morus alba L. Morus Alba L. 0/Ak Dut
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376 38 Moraceae Morus nigra Morus Nigra L. Kara Dut

377 38 Moraceae Morus nigra L. Morus Nigra L. 0/Kara Dut

378 38 Moraceae Morus rubra Morus Rubra L. Mor Dut

379 38 Moraceae Morus rubra L. Morus Rubra L. 0/Kara Dut

380 39 Myrtaceae Eucalyptus camaldulensis Eléﬁilg ptus Camaldulensis Sitmaagaci

381 39 Myrtaceae Myrtus communis Myrtus Communis L. Mersin

382 39 Myrtaceae Myrtus communis L. Myrtus Communis L. 0/ Mersin

383 39 Myrtaceae Myrtus communis L. ssp. Myrtus C_ommunls Subsp. 0/ Mersin
communis Communis L.

384 39 Myrtaceae Myrtus communis L. Myrtus C_ommunls Subsp. 0/ Mersin
subsp.communis L. Communis L.

385 40 Oleaceae Jasminum officinale Jasminum Officinale L. Yasemin

386 40 Oleaceae Olea europaea Olea Europaea L. Zeytin

387 40 Oleaceae Olea europaea L. Olea Europaea L. 0/Zeytin

388 40 Oleaceae Olea europaea L. var. Olea Europaea L. 0/Zeytin
europaea
Olea europaea L. var. .

389 40 Oleaceae Europaea L. Olea Europaea L. 0/Zeytin

390 40 Oleaceae Phillyrea latifolia Phillyrea Latifolia L. Akgakesme

391 40 Oleaceae Phillyrea latifolia L. Phillyrea Latifolia L. 0/Akgakesme

392 41 Orchidaceae Orchis simia Orchis Simia Lam. Saleppiiskiilii

393 41 Orchidaceae Orchis simia Lam. Orchis Simia Lam. 0/Saleppuskiilii

394 42 Paeoniaceae Paeonia arietina Paeonia Arietina G.Anderson  Sakayik
Paeonia mascula (L.) Miller

395 42 Paeoniaceae subsp. arietina (Anders.) Paeonia Mascula (L.) Mill. Ayigiilii
Cullen & Heywood

396 43 Papaveraceae Fumaria officinalis Fumaria Officinalis L. Sahtere
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397 43 Papaveraceae Papaver argemone Papaver Argemone L. Kumhaghagi
Papaver Dubium L./Papaver
398 43 Papaveraceae Papaver dubium ssp. Lecogii ~ Dubium Subsp. Lecogii Sabuncuk
Lamotte
399 43 Papaveraceae Papaver rhoeas Papaver Rhoeas L. Gelincik
400 43 Papaveraceae Papaver rhoeas L. Papaver Rhoeas L. 0/Gelincik
401 44 Pedaliaceae Sesamum indicum Sesamum Indicum L. Susam
402 44 Pedaliaceae Sesamum indicum L. Sesamum Indicum L. 0/ Susam
403 45 Pinaceae Cedrus libani Cedrus Libani A.Rich. Katranagaci
404 45 Pinaceae Cedrus libani A. Rich. Cedrus Libani A.Rich. 0/Katranagaci
405 45 Pinaceae Pinus brutia Pinus Brutia Ten. Kizilgam
406 45 Pinaceae Pinus brutia Ten. Pinus Brutia Ten. Kizilgam
407 45 Pinaceae Pinus ngra Arn. ssp. Pinus Nigra J.F.Arnold Kara Cam
pallasiana
- . - . Pinus Nigra Subsp. Pallasiana
408 45 Pinaceae Pinus nigra ssp. Pallasiana (Lamb.) Holmboe Kara Cam
409 45 Pinaceae Pinus sylvestris Pinus Sylvestris L. Sar1 Cam
410 45 Pinaceae Pinus sylvestris L. Pinus Sylvestris L. 0/ Sar1 Cam
411 46 Plantaginaceae Plantago lanceolata Plantago Lanceolata L. Damarlica
412 46 Plantaginaceae Plantago lanceolata L. Plantago Lanceolata L. 0/ Damarlica
413 46 Plantaginaceae Pla_ntago major L. ssp. Plantago Major Subsp. Major Sinirotu
major L.
Plantago major . .
414 46 Plantaginaceae L.subsp.indermedia (Gilib.) E’Iantago.Majqr_Subsp. O/Yedi
L Intermedia (Gilib.) Lange Damarotu
ange
415 46 Plantaginaceae Plantago_major L. Plantago Major Subsp. Major 0/Sinirotu
subsp.major L. L.
. Plantago major ssp. Plantago Major Subsp. 0/Yedi
416 46 Plantaginaceae Intermedia Intermedia (Gilib.) Lange Damarotu
417 46 Plantaginaceae Plantago major ssp. Major Plantago Major Subsp. Major 0/Sinirotu
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418 47 Platanaceae Platanus orientalis Platanus Orientalis L. Cinar
419 47 Platanaceae Platanus orientalis L. Platanus Orientalis L. 0/Cinar
420 48 Poaceae Agropyron repens (L.) P. 0 0

Beauv

421 48 Poaceae Agropyron repens L. 0 0
422 48 Poaceae Avena barbata Avena Barbata Pott Ex Link Narin Yulaf
423 48 Poaceae Avena sativa Avena Sativa L. Yulaf
424 48 Poaceae Cynodon dactylon Cynodon Dactylon (L.) Pers. Kopekdisi
425 48 Poaceae Elymus repens Elymus Repens (L.) Gould Sabankiran
426 48 Poaceae Hordeum vulgare Hordeum Vulgare L. Arpa
427 49 Polygonaceae Polygonum cognatum Polygonum Cognatum Meissn.  Madimak
428 49 Polygonaceae I;A(::é %ﬁ.num cognatum Polygonum Cognatum Meissn.  0/Madimak
429 49 Polygonaceae Rheum ribes Rheum Ribes L. Isgin
430 49 Polygonaceae Rheum ribes L. Rheum Ribes L. 0/Isgin
431 49 Polygonaceae Rumex acetosella Rumex Acetosella L. Kuzukulag:
432 49 Polygonaceae Rumex acetosella L. Rumex Acetosella L. 0/ Kuzukulag:
433 49 Polygonaceae Rumex conglomeratus Murr. I'\?Auun:re;(yConglomeratus Eksikulak
434 49 Polygonaceae Rumex crispus Rumex Crispus L. Labada
435 49 Polygonaceae Rumex crispus L. Rumex Crispus L. 0/ Labada
436 49 Polygonaceae Rumex pulcher Rumex Pulcher L. Eksilik
437 49 Polygonaceae Rumex pulcher L. Rumex Pulcher L. 0/Eksilik
438 49 Polygonaceae Rumex scutatus Rumex Scutatus L. Eksimen

216



Aile

ﬁllo Sira  Aile Bitki Ad1 Gegerli isim Tiirkce isim
No

439 49 Polygonaceae Rumex scutatus L. Rumex Scutatus L. 0/Eksimen

440 49 Polygonaceae Rumex sp. 0 Efelek, Labada

441 49 Polygonaceae Rumex tuberosus Rumex Tuberosus L. Kuzukikirdagi

442 49 Polygonaceae Rumex tuberosus L. Rumex Tuberosus L. 0/ Kuzukikirdag1
Rumex tuberosus L. ssp. Rumex Tuberosus Subsp. -

443 49 Polygonaceae tUberosus Tuberosus L. 0/ Kuzukikirdag1
Rumex tuberosus L. Rumex Tuberosus Subsp. -

444 49 Polygonaceae subsp.tuberosus Tuberosus L. 0/ Kuzukikirdag1

445 50 Portulacaceae Portulaca oleracea Portulaca Oleracea L. Semizotu

446 50 Portulacaceae Portulaca oleracea L. Portulaca Oleracea L. 0/Semizotu

447 51 Punicaceae Punica granatum L. Punica Granatum L. 0/Nar

448 52 Ranunculaceae Nigella sativa Nigella Sativa L. Corekotu

449 52 Ranunculaceae Nigella segetalis Nigella Segetalis M.Bieb. Kara Corekotu

450 52 Ranunculaceae Nigella segetalis Bieb. Nigella Segetalis M.Bieb. 0/Kara Corekotu

451 53 Rhamnaceae Paliurus spina-christi E/ﬁ::urus Spina-Christi P. Karagali

452 53 Rhamnaceae Paliurus spina-christi Mill. E/ﬁ::urus Spina-Christi P. 0/ Karagali

453 53 Rhamnaceae Paliurus spina-christi Miller E/ﬁ::urus Spina-Christi P. 0/ Karagali
Rhamnus Ivcioides ss Rhamnus Lycioides Subsp.

454 53 Rhamnaceae - y P- Oleoides (L.) Jahandiez & 0/Top Cehri
Oleoides .

Maire

455 53 Rhamnaceae Ziziphus jujuba Ziziphus Jujuba Mill. Hiinnap

456 53 Rhamnaceae Zizyphus jujuba Mill. Ziziphus Jujuba Mill. 0/Hiinnap

457 53  Rhamnaceae Zizyphus jujuba Miller Ziziphus Jujuba Mill. 0/Giinnap,

Hiinnap
458 54 Rosaceae Alchemilla compactilis Alchemilla Compactilis Juz. Aslanpengesi
459 54 Rosaceae Amygdalus communis L. Amygdalus Communis L. 0/Badem,
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460 54 Rosaceae Amygdalus orientalis Miller ~ Amygdalus Orientalis Mill. Payam
461 54 Rosaceae Cerasus mahaleb (L.) Mill. Cerasus Mahaleb (L.) Mill. 0/Mahlep
462 54 Rosaceae Cerasus mahaleb (L) Mill. Cerasus Mahaleb (L.) Mill. 0/Mahlep
var. mahaleb
463 54 Rosaceae Cerasus vulgaris Miller Cerasus Vulgaris Mill. Visne
Cotoneaster nummularia
464 54 Rosaceae Fisch. & C.A.Mey. 0 0
465 54 Rosaceae Cotoneaster nummularius Cotoneaster Nummularius Dagmusmulasi
Fisch. & C.A.Mey. gmugmu
166 54 Rosaceae Crataegus aronia (L.) Bosc. 0 0
ex DC. var. aronia
467 54 Rosaceae Crataegus azoralus var. 0 0
Aronia
468 54 Rosaceae Crataegus meyeri Crataegus Meyeri Pojark. Roguk
469 54 Rosaceae Crataegus meyeri Pojark. Crataegus Meyeri Pojark. 0/ Roguk
470 54 Rosaceae Crataegus monogyna Crataegus Monogyna Jacq. Yemisen
471 54 Rosaceae Crataegus monogyna Jacq. Crataegus Monogyna Jacq. 0/ Yemisen
472 54 Rosaceae CrgtaegL_Js orientalis ssp. Crz_itaegl_Js Orientalis Subsp. Ali
Orientalis Orientalis
Crataegus orientalis ssp. Crataegus Orientalis Subsp.
473 54 Rosaceae Szovitsii Szovitsii (Pojark.) K.I.Chr. Koyun Alier
474 54 Rosaceae Crataegus tanacetifolia Cra_taegus Tanacetifolia Kotan Alict
(Poir.) Pers.
475 54 Rosaceae Crataegus tanacetifolia Cra_taegus Tanacetifolia Kotan Alict
(Lam.) Pers (Poir.) Pers.
476 54 Rosaceae Cydonia oblonga Cydonia Oblonga Mill. Ayva
477 54 Rosaceae Cydonia oblonga Mill. Donia Oblonga Mill. 0/Ayva
478 54 Rosaceae Cydonia oblonga Miller Cydonia Oblonga Mill. 0/Ayva
479 54 Rosaceae Eriobotrya japonica Eirr:(éﬁ)otrya Japonica (Thunb.) Yenidiinya
480 54 Rosaceae Fragaria vesca Fragaria Vesca L. Dag Cilegi
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481 54 Rosaceae Fragaria vesca L. Fragaria Vesca L. 0/Dag Cilegi
482 54 Rosaceae Fragaria viridis Fragaria Viridis Duchesne Yer Cilegi
S Fragaria Viridis Subsp. o
483 54 Rosaceae Fragaria viridis Duch. Viridis Ducheste Yer Cilegi
484 54 Rosaceae Laurocerasus officinalis Laurocerasus Officinalis 0/Karayemis
Roem. M.Roem.
Laurocerasus officinalis Laurocerasus Officinalis .
485 54 Rosaceae Roemer M.Roem. 0/Karayemis
486 54 Rosaceae Malus domestica 0
487 54 Rosaceae Malus pumila Malus Pumila Mill. Elma
Malus sylvestris
488 54 Rosaceae Mill.subsp.orientalis (A. Malus Sylvestris (L.) Mill. 0/Yaban Elmast
Uglitzk) Browicz
Malus sylvestris Miller ssp.
489 54 Rosaceae orientalis (A. Uglitzkich) Malus Sylvestris (L.) Mill. 0/Yaban Elmasi
Browicz var. orientalis
Malus svivestris ss Malus Sylvestris Subsp.
490 54 Rosaceae oriental?s o Oriepr;talis Orientalis Var. Orientalis 0/Act Elma
' (Uglitzk.) Browicz
491 54 Rosaceae Mespilus germanica Mespilus Germanica L. Musmula
492 54 Rosaceae Mespilus germanica L. Mespilus Germanica L. 0/Musmula
493 54 Rosaceae Prunus armeniaca 0 m
494 54 Rosaceae Prunus avium 0
Esisimler
495 54 Rosaceae Prunus cerasus 0 Kisminda {smi
Var
496 54 Rosaceae Prunus cocomilia Prunus Cocomilia Ten. Dag Erigi
Prunus divaricata Ledeb.
497 54 Rosaceae ssp. ursina (Kotschy) Prunus Divaricata Ledeb. 0/ Yunus Erigi
Browicz
Prunus divaricata Ledeb.
498 54 Rosaceae subsp.ursina (Kotschy) Prunus Divaricata Ledeb. 0/ Yunus Erigi
Browicz
499 54 Rosaceae Prunus divaricata var. Prunus Divaricata Ledeb. 0/ Yunus Erigi
Divaricata
500 54 Rosaceae Prunus dulcis 0 0
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501 54 Rosaceae Prunus laurocerasus 0 0

502 54 Rosaceae Prunus mahaleb 0 0

503 54 Rosaceae Prunus orientalis 0 0

504 54 Rosaceae Prunus persica 0 0
Prunus spinosa L.

505 54 Rosaceae subsp.dasyphylla (Schur.) Prunus Spinosa L. 0/Cakal Erigi
Domin.
Prunus spinosa ssp. - o

506 54 Rosaceae Dasphylla Prunus Spinosa L. 0/Cakal Erigi
Pyrus amygdaliformis var. Pyrus Amygdaliformis Var. s

507 54 Rosacedd Amygdaliformis Amygdaliformis Vill. 0/Cogiir Armudu

508 54 Rosaceae Pyrus amygdaliformis var. Pyrus Amygdgllformls Var. 0
Lanceolata Lanceolata Diap.

509 54  Rosaceae Pyrus amygdaliformis Vill. - p 1\ o A rvedaliformis Vll,  0/Cogiir Armudu
var. amygdaliformis
Pyrus amygdaliformis Vill. - - VT s

510 54 Rosaceae var. lanceolata Pyrus Amygdaliformis Vill. 0/Coglir Armudu
Pyrus amygdaliformis . s\ s

511 54 Rosaceae Vill.var amygdaliformis Vill. Pyrus Amygdaliformis Vill. 0/Coglir Armudu

512 54 Rosaceae Pyrus bulgarica 0 0
Pyrus bulgarica Kuthath. et

513 54 Rosaceae sachok. 0 0

514 54 Rosaceae Pyrus communis L. S3P- Pyrus Communis L. 0/Armut
caucasica (Fed.) Browicz
Pyrus communis L.

515 54 Rosaceae subsp.caucasica (Fed.) Pyrus Communis L. 0/Armut
Browicz
Pyrus communis ssp. Pyrus Communis Subsp.

16 54 Rosaceae Caucasica Caucasica (Fed.) Browicz O/Kaf Armudu
Pyrus communis ssp. Pyrus Communis Subsp.

517 54 Rosaceae Communis Communis L. 0/Bey Armudu
Pyrus elaeagnifolia

518 54 Rosaceae Pallas.subsp.elaeagnifolia Pyrus Elaeagnifolia Pall. 0/Ahlat
Pallas.

519 54 Rosaceae Pyrus elgea_gnlfolla ssp. Pyrus El_aqunlfolla Subsp. 0/Ahlat
Elaeagnifolia Elaeagnifolia Pall.

520 54 Rosaceae Pyrus malus L. 0 0

521 54 Rosaceae Rosa boissieri Rosa Boissieri Crép. Has Giil
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522 54 Rosaceae Rosa canina Rosa Canina L. Kusburnu
523 54 Rosaceae Rosa canina L. Rosa Canina L. 0/Kusburnu
524 54 Rosaceae Rosa mollis Rosa Mollis Sm. Caz1 Giili
525 54 Rosaceae Rosa phoenicia Rosa Phoenicia Boiss. Fenike Giili
526 54 Rosaceae Rubus caesius L. Rubus Caesius L. 0/Biikiiziimii
527 54 Rosaceae Rubus canascens L. 0 0
528 54 Rosaceae Rubus canescens Rubus Canescens DC. Cobankdstegi
529 54 Rosaceae Rubus canescens DC. Rubus Canescens DC. 0/ Cobankdstegi
Rubus canescens DC. var. Rubus Canescens Var.
530 54 Rosaceae glabratus (Gordon) Davis &  Glabratus (Godr.) Davis & 0
Meikle Meikle
Rubus canescens DC. Rubus Canescens Var.
531 54 Rosaceae var.glabratus (Godr.) Davis  Glabratus (Godr.) Davis & 0
et Meikle Meikle
Rubus canescens Rubus Canescens Var. U
532 54 Rosaceae DC.var.canescens DC. Canescens DC. 0/ Cobankdstegi
533 54 Rosaceae Rubus discolor Weihe et 0 0
Nees.
534 54 Rosaceae Rubus hirtus Rubus Hirtus Waldst. & Kit. Tiintliriik
535 54 Rosaceae Rubus hirtus Waldst. & Kit Rubus Hirtus Waldst. & Kit. 0/Ttintiliriik
536 54 Rosaceae Rubus ibericus Rubus Ibericus Juz. Malina
537 54 Rosaceae Rubus idaeus Rubus Idaeus L. Ahududu
538 54 Rosaceae Rubus sanctus Rubus Sanctus Schreb. Bogiirtlen
539 54 Rosaceae Rubus sanctus Schreber 0 0
540 54 Rosaceae Sarcopoterium spinosum gggi?]poterlum Spinosum (L) Abdestbozan
541 54 Rosaceae Sarcopoterium spinosum (L.)  Sarcopoterium Spinosum (L.) 0/ Abdestbozan
Spach Spach
542 54 Rosaceae Sorbus aucuparia Sorbus Aucuparia L. Kus Uvezi
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543 54 Rosaceae Sorbus aucuparia L. Sorbus Aucuparia L. 0/Kus Uvezi
544 54 Rosaceae Sorbus domestica 0
545 54 Rosaceae Sorbus domestica L. 0 0
546 54 Rosaceae Sorbus torminalis Sorbus Torminalis (L.) Crantz  Pitlicen
547 54 Rosaceae Sorbus tormlnah_s (L:) Sorbus Torminalis (L.) Crantz 0/ Pitlicen
Crantz var. torminalis
Sorbus torminalis (L.)
548 54 Rosaceae Crantz var.torminalis (L.) Sorbus Torminalis (L.) Crantz 0/ Pitlicen
Crantz
Sorbus . .
549 54 Rosaceae ; Sorbus Umbellata Fritsch 0/ Geyikelmasi
umbellata var. cretica
Sorbus . .
550 54 Rosaceae Sorbus Umbellata Fritsch 0/ Geyikelmasi
umbellata var. umbellata
551 55 Rubiaceae Galium aparine Galium Aparine L. Cobansiizgeci
. . Citrus Maxima (Burm.)
552 56 Rutaceae Citrus maxima Osbeck Sadok
553 57 Salicaceae Populus tremula Populus Tremula L. Titrek Kavak
554 57 Salicaceae Populus tremula L. Populus Tremula L. 0/Titrek Kavak
555 57 Salicaceae Salix alba Salix Alba L. Ak Sogiit
556 57 Salicaceae Salix alba L. Salix Alba L. 0/ Ak Sogiit
. . _ Viscum Album Subsp. Abietis . . e
557 58 Santalaceae Viscum albiim ssp. abietis (Wiesb.) Abromerit Goknargiiveligi
558 58 Santalaceae Viscum albiim ssp. album Viscum Album L. Okseotu
Viscum albiim ssp. Viscum Album Subsp. . ..
559 58 Santalaceae austriacum Austriacum (Wiesb.) Vollman Camgiivelegi
. Yokus
560 59 Scrophulariaceae Verbascum macrurum Verbascum Macrurum Ten. - -
Sigirkuyrugu
. 0/ Yokus
561 59 Scrophulariaceae Verbascum macrurum Ten. Verbascum Macrurum Ten. g -
Sigirkuyrugu
. Verbascum Stenostachyum Kaytan
562 59 Scrophulariaceae Verbascum stenostachyum Hub -Mor. Sigirkuyrugu
. Verbascum stenostachyum Verbascum Stenostachyum 0/Kaytan
563 59 Scrophulariaceae Hub.-Mor. Hub.-Mor. Sigirkuyrugu
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564 60 Simaroubaceae Quassia amara 0

565 61 Smilacaceae Smilax excelsa Smilax Excelsa L. Dikenucu

566 62 Solanaceae Physalis alkekengi Physalis Alkekengi L. Giiveyfeneri

567 62 Solanaceae Solanum tuberosum Solanum Tuberosum L. Patates

568 63 Styracaceae Styrax officinalis Styrax Officinalis L. Ayifindig

569 64 Urticaceae Parietaria judaica Parietaria Judaica L. Duvarfeslegeni

570 64 Urticaceae Parietaria judaica L. Parietaria Judaica L. OD/uvarfeslegeni

571 64 Urticaceae Parietaria officinalis Parietaria Officinalis L. Bozsirgaotu

572 64 Urticaceae Urtica dioica Urtica Dioica L. Isirgan

573 64 Urticaceae Urtica dioica L. Urtica Dioica L. 0/Isirgan,

574 64 Urticaceae Urtica pilulifera Urtica Pilulifera L. Dalagan

575 64 Urticaceae Urtica pilulifera L. Urtica Pilulifera L. 0/ Dalagan

576 64 Urticaceae Urtica urens Urtica Urens L. Cilagan

577 64 Urticaceae Urtica urens L. Urtica Urens L. Cilagan

578 64 Urticaceae Vaccinium myrtillus L. Vaccinium Myrtillus L. 0/Isirgan

579 65 Vitaceae Vitis vinifera Vitis Vinifera L. Asma

580 65 Vitaceae Vitis vinifera L. Vitis Vinifera L. 0/Asma

581 66 Xanthorrhoeaceae Asphodelus aestivus Asphodelus Aestivus Brot. Kirgickokii

582 66 Xanthorrhoeaceae Eremurus spectabilis Eremurus Spectabilis M.Bieb.  Ciris

583 66 Xanthorrhoeaceae Eremurus spectabilis Bieb. Eremurus Spectabilis M.Bieb.  0/Ciris

584 67 Zygophyllaceae Tribulus terrestris Tribulus Terrestris L. Cobangokerten
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585 67 Zygophyllaceae Tribulus terrestris L. Tribulus Terrestris L. 0/Cobangokerten
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Ek 2. DLADA4U analiz sonucuna gore 585 tane bitkinin iligkili oldugu hastaliklarin listesi

Sira . . . Hastahk
Aile (Family) Bitki Adi Tiirkce Isim DLAD4U
No Sayisi
http://dlad4u.zhang-
Sambucus
1 Adoxaceae Ebul Miirverotu 14 lab.org/outputs/t8tjavdvadubejhje95nimevv5/t
ulus
8tjavdvadu6ejhje95nimevv5_index.html
http://dlad4u.zhang-
Sambucus
1 Adoxaceae Ebulus L 0/Miirverotu 4 lab.org/outputs/gfrgrkOigtgdcsdri65elefu24/gf
ulus L.
rgrkOiqtqdcesdrj65elefu24 index.html
http://dlad4u.zhang-
Sambucus
1 Adoxaceae i Agac Miirver 222 lab.org/outputs/18sk6vI8pfqd5e0meufv9edhg3
Igra
g /18sk6vI8pfgd5e0meufv9e4bg3 index.html
r http://dlad4u.zhang-
Sambucus 0/Agag
1 Adoxaceae ] 42 lab.org/outputs/ochiOr6bsgsi3psc21vh7fi0g6/o
Nigra L. Miirver . . ' .
chiOr6ébsqgsi3psc21vh7fi0g6_index.html
: http://dlad4u.zhang-
Viburnum
1 Adoxaceae L Germese 1 lab.org/outputs/2la6uénfjoogecb5ht7op60g27/
antana
2la6ubnfjoogecb5ht7op60oqg27_index.html
. http://dlad4u.zhang-
Viburnum .
1 Adoxaceae ool Gilaburu 7 lab.org/outputs/879dljaoOn6ior0a83gkoruv70/
ulus
P 879dljao0n6ior0a83gkoruv70_index.html
. http://dlad4u.zhang-
Viburnum .
1 Adoxaceae- OnUlLs L 0/Gilaburu 2 lab.org/outputs/56h2smvc7lbm612vd6i5p9ke3
ulus L.
P 1/56h2smvc7Ibm612vd6i5p9ke31_index.html
http://dlad4u.zhang-
2 Amaranthaceae  Beta Vulgaris  Pancar 377 lab.org/outputs/k8higep81ffkvnirk6I3jjfo45/k8
higep81ffkvnirk613jjfo45_index.html
Allium http://dlad4u.zhang-
3 Amaryllidaceae  Ampeloprasu  Pirasa 390 lab.org/outputs/jvaoft0a32c5gedlh5relclOta/jv
m aoft0a32c5qedlh5rclclOt4_index.html
http://dlad4u.zhang-
3 Amaryllidaceae  Allium Cepa Sogan 403 lab.org/outputs/o8echdarg3onra3rOujo4od3a6/
o8ecbdarg3onra3rOujo4od3a6_index.html
. http://dlad4u.zhang-
) Allium Cepa
3 Amaryllidaceae L 0/Sogan 77 lab.org/outputs/r25213e3apvj50fr4hsaca8qc7/r
' 25213e3apvj50fr4hsaca8qc7_index.html
. http://dlad4u.zhang-
] Allium
3 Amaryllidaceae b L 0 65 lab.org/outputs/6gqg3asilrushroate98k8qis/6
orrum L.
9993ab5ilr9u8hroate98k8qi5_index.html
. http://dlad4u.zhang-
. Allium
3 Amaryllidaceae Sati Sarimsak 735 lab.org/outputs/48f1hhuhh3jtrh5jagavotn7c3/4
ativum
8flhhuhh3jtrh5jagavotn7c3_index.html
. http://dlad4u.zhang-
) Allium
3 Amaryllidaceae sat L 0/Sarimsak 182 lab.org/outputs/vvv84rr8tlI88khqq79r969t56/v
ativum L.

vv84rr8tl188khgg79r969t56_index.html
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http://dlad4u.zhang-lab.org/outputs/t8tjavdvadu6ejhje95nimevv5/t8tjavdvadu6ejhje95nimevv5_index.html
http://dlad4u.zhang-lab.org/outputs/t8tjavdvadu6ejhje95nimevv5/t8tjavdvadu6ejhje95nimevv5_index.html
http://dlad4u.zhang-lab.org/outputs/t8tjavdvadu6ejhje95nimevv5/t8tjavdvadu6ejhje95nimevv5_index.html
http://dlad4u.zhang-lab.org/outputs/gfrqrk0iqtqdcsdrj65e1efu24/gfrqrk0iqtqdcsdrj65e1efu24_index.html
http://dlad4u.zhang-lab.org/outputs/gfrqrk0iqtqdcsdrj65e1efu24/gfrqrk0iqtqdcsdrj65e1efu24_index.html
http://dlad4u.zhang-lab.org/outputs/gfrqrk0iqtqdcsdrj65e1efu24/gfrqrk0iqtqdcsdrj65e1efu24_index.html
http://dlad4u.zhang-lab.org/outputs/18sk6vl8pfqd5e0meufv9e4bg3/18sk6vl8pfqd5e0meufv9e4bg3_index.html
http://dlad4u.zhang-lab.org/outputs/18sk6vl8pfqd5e0meufv9e4bg3/18sk6vl8pfqd5e0meufv9e4bg3_index.html
http://dlad4u.zhang-lab.org/outputs/18sk6vl8pfqd5e0meufv9e4bg3/18sk6vl8pfqd5e0meufv9e4bg3_index.html
http://dlad4u.zhang-lab.org/outputs/ocbi0r6bsqsi3psc21vh7fi0q6/ocbi0r6bsqsi3psc21vh7fi0q6_index.html
http://dlad4u.zhang-lab.org/outputs/ocbi0r6bsqsi3psc21vh7fi0q6/ocbi0r6bsqsi3psc21vh7fi0q6_index.html
http://dlad4u.zhang-lab.org/outputs/ocbi0r6bsqsi3psc21vh7fi0q6/ocbi0r6bsqsi3psc21vh7fi0q6_index.html
http://dlad4u.zhang-lab.org/outputs/2la6u6nfjoogecb5ht7op6oq27/2la6u6nfjoogecb5ht7op6oq27_index.html
http://dlad4u.zhang-lab.org/outputs/2la6u6nfjoogecb5ht7op6oq27/2la6u6nfjoogecb5ht7op6oq27_index.html
http://dlad4u.zhang-lab.org/outputs/2la6u6nfjoogecb5ht7op6oq27/2la6u6nfjoogecb5ht7op6oq27_index.html
http://dlad4u.zhang-lab.org/outputs/879dljao0n6ior0a83gkoruv70/879dljao0n6ior0a83gkoruv70_index.html
http://dlad4u.zhang-lab.org/outputs/879dljao0n6ior0a83gkoruv70/879dljao0n6ior0a83gkoruv70_index.html
http://dlad4u.zhang-lab.org/outputs/879dljao0n6ior0a83gkoruv70/879dljao0n6ior0a83gkoruv70_index.html
http://dlad4u.zhang-lab.org/outputs/56h2smvc7lbm612vd6i5p9ke31/56h2smvc7lbm612vd6i5p9ke31_index.html
http://dlad4u.zhang-lab.org/outputs/56h2smvc7lbm612vd6i5p9ke31/56h2smvc7lbm612vd6i5p9ke31_index.html
http://dlad4u.zhang-lab.org/outputs/56h2smvc7lbm612vd6i5p9ke31/56h2smvc7lbm612vd6i5p9ke31_index.html
http://dlad4u.zhang-lab.org/outputs/k8hiqep81ffkvnlrk6l3jjfo45/k8hiqep81ffkvnlrk6l3jjfo45_index.html
http://dlad4u.zhang-lab.org/outputs/k8hiqep81ffkvnlrk6l3jjfo45/k8hiqep81ffkvnlrk6l3jjfo45_index.html
http://dlad4u.zhang-lab.org/outputs/k8hiqep81ffkvnlrk6l3jjfo45/k8hiqep81ffkvnlrk6l3jjfo45_index.html
http://dlad4u.zhang-lab.org/outputs/jvaoft0a32c5qedlh5rc1cl0t4/jvaoft0a32c5qedlh5rc1cl0t4_index.html
http://dlad4u.zhang-lab.org/outputs/jvaoft0a32c5qedlh5rc1cl0t4/jvaoft0a32c5qedlh5rc1cl0t4_index.html
http://dlad4u.zhang-lab.org/outputs/jvaoft0a32c5qedlh5rc1cl0t4/jvaoft0a32c5qedlh5rc1cl0t4_index.html
http://dlad4u.zhang-lab.org/outputs/o8ecbdarq3onra3r0ujo4od3a6/o8ecbdarq3onra3r0ujo4od3a6_index.html
http://dlad4u.zhang-lab.org/outputs/o8ecbdarq3onra3r0ujo4od3a6/o8ecbdarq3onra3r0ujo4od3a6_index.html
http://dlad4u.zhang-lab.org/outputs/o8ecbdarq3onra3r0ujo4od3a6/o8ecbdarq3onra3r0ujo4od3a6_index.html
http://dlad4u.zhang-lab.org/outputs/r252l3e3apvj50fr4hsaca8qc7/r252l3e3apvj50fr4hsaca8qc7_index.html
http://dlad4u.zhang-lab.org/outputs/r252l3e3apvj50fr4hsaca8qc7/r252l3e3apvj50fr4hsaca8qc7_index.html
http://dlad4u.zhang-lab.org/outputs/r252l3e3apvj50fr4hsaca8qc7/r252l3e3apvj50fr4hsaca8qc7_index.html
http://dlad4u.zhang-lab.org/outputs/6gqq3a5ilr9u8hroate98k8qi5/6gqq3a5ilr9u8hroate98k8qi5_index.html
http://dlad4u.zhang-lab.org/outputs/6gqq3a5ilr9u8hroate98k8qi5/6gqq3a5ilr9u8hroate98k8qi5_index.html
http://dlad4u.zhang-lab.org/outputs/6gqq3a5ilr9u8hroate98k8qi5/6gqq3a5ilr9u8hroate98k8qi5_index.html
http://dlad4u.zhang-lab.org/outputs/48f1hhuhh3jtrh5jagavotn7c3/48f1hhuhh3jtrh5jagavotn7c3_index.html
http://dlad4u.zhang-lab.org/outputs/48f1hhuhh3jtrh5jagavotn7c3/48f1hhuhh3jtrh5jagavotn7c3_index.html
http://dlad4u.zhang-lab.org/outputs/48f1hhuhh3jtrh5jagavotn7c3/48f1hhuhh3jtrh5jagavotn7c3_index.html
http://dlad4u.zhang-lab.org/outputs/vvv84rr8tll88khqq79r969t56/vvv84rr8tll88khqq79r969t56_index.html
http://dlad4u.zhang-lab.org/outputs/vvv84rr8tll88khqq79r969t56/vvv84rr8tll88khqq79r969t56_index.html
http://dlad4u.zhang-lab.org/outputs/vvv84rr8tll88khqq79r969t56/vvv84rr8tll88khqq79r969t56_index.html

Sira . . . Hastahk
Aile (Family) Bitki Adi Tiirkg¢e Isim DLAD4U
No Sayisi
. http://dlad4u.zhang-
. Cotinus
4 Anacardiaceae c . Boyacisumagi 4 lab.org/outputs/fe7gq83immultt7pvg22jg6092/
(o] ria
99yg fe7gg83immultt7pvg22jg6092_index.html
Cotinus http://dlad4u.zhang-
] . 0/Boyacisuma
4 Anacardiaceae Coggyria B lab.org/outputs/jiibic3np4j0fh56ngbce7uh77/ji
1
Scop. £ ibic3np4jofh56ngbce7uh77_index.html
. . http://dlad4u.zhang-
. Pistacia )
4 Anacardiaceae . Menengig 10 lab.org/outputs/pj553ap4estl4bh7jsjia3dd94/pj
Terebinthus L .
553ap4estl4bh7jsjia3dd94_index.html
http://dlad4u.zhang-

4 Anacardiaceae Pistacia Vera  Antepfistigi 124 lab.org/outputs/3hgec4asns3nehf6ktuihOhjj5/3
hgec4asns3nehf6ktuihOhjj5_index.html
http://dlad4u.zhang-

] Rhus
4 Anacardiaceae Coriari Sumak 9 lab.org/outputs/mfclng19eh9al25kohtsv7h4d7/
oriaria
mfcIng19eh9al25kohtsv7h4d7_index.html
Rhus http://dlad4u.zhang-
4 Anacardiaceae co i 0/ Sumak 6 lab.org/outputs/9182m57otei7s9kpg3185je1d0
oriaria L.
/9182m570tei7s9kpg3185je1d0_index.html
. http://dlad4u.zhang-
. Ammi
5 Apiaceae Vi Hiltan 92 lab.org/outputs/14dgiil5082b3n6akbddgcav31/
IShaga
g 14dgiil5082b3n6akbddgeava1._index.html
; http://dlad4u.zhang-
. Apium .
5 Apiaceae Kereviz 94 lab.org/outputs/8q2uld2unmirl4sccpugeOn3v
Graveolens .
3/8g2uld2unmirl4sccpugeOn3dv3_index.html
. http://dlad4u.zhang-
. Daucus Yabani
5 Apiaceae 192 lab.org/outputs/tuji087jj201u0vOkl1p4nljq6/tu
Carota Havug N L
Ji087)j201u0v9kl1p4nljg6_index.html
. http://dlad4u.zhang-
. Daucus 0/Yabani
5 Apiaceae 38 lab.org/outputs/4h5utgd7ujp8do2hg8ag2cpvl 7/
Carota L. Havug . ]
4h5utgd7ujp8do2hg8ag2cpvl7_index.html
. http://dlad4u.zhang-
. Foeniculum
5 Apiaceae vul Rezene 98 lab.org/outputs/5916fqjfmk56k28e9areaéqdb?
ulgare
g /5916fqjfmk56k28e9areabgdb7_index.html
http://dlad4u.zhang-
. Heracleum
5 Apiaceae Persi Suh 5 lab.org/outputs/mprg47d9s7hodg8jjl4pd43bv
ersicum
4/mprg47d9s7hodq8jj14pd43bv4_index.html
http://dlad4u.zhang-
. Laser .
5 Apiaceae Trilob Kefekimyonu 3703 lab.org/outputs/pbol7dicnOrce1a88mm8315e0
rilobum
2/pbol7dicn0Orce1a88mma8315e02_index.html
. http://dlad4u.zhang-
. Petroselinum
5 Apiaceae cri Maydanoz 57 lab.org/outputs/ispvhmdjdle8s1u7dpgn8gmm1
rispum
P 5/ispvhmdjdle8slu7dpgn8gmm15_index.html
Petroselinum http://dlad4u.zhang-
5 Apiaceae Sativum 0 1 lab.org/outputs/bpic7nvgupjtj805e0qikr5s27/b
Hoffm. pic7nvgupjtj805e0qikr5s27_index.html
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http://dlad4u.zhang-lab.org/outputs/fe7gq83immultt7pvq22jg6092/fe7gq83immultt7pvq22jg6092_index.html
http://dlad4u.zhang-lab.org/outputs/fe7gq83immultt7pvq22jg6092/fe7gq83immultt7pvq22jg6092_index.html
http://dlad4u.zhang-lab.org/outputs/fe7gq83immultt7pvq22jg6092/fe7gq83immultt7pvq22jg6092_index.html
http://dlad4u.zhang-lab.org/outputs/jiibic3np4j0fh56nqbce7uh77/jiibic3np4j0fh56nqbce7uh77_index.html
http://dlad4u.zhang-lab.org/outputs/jiibic3np4j0fh56nqbce7uh77/jiibic3np4j0fh56nqbce7uh77_index.html
http://dlad4u.zhang-lab.org/outputs/jiibic3np4j0fh56nqbce7uh77/jiibic3np4j0fh56nqbce7uh77_index.html
http://dlad4u.zhang-lab.org/outputs/pj553ap4estl4bh7jsjia3dd94/pj553ap4estl4bh7jsjia3dd94_index.html
http://dlad4u.zhang-lab.org/outputs/pj553ap4estl4bh7jsjia3dd94/pj553ap4estl4bh7jsjia3dd94_index.html
http://dlad4u.zhang-lab.org/outputs/pj553ap4estl4bh7jsjia3dd94/pj553ap4estl4bh7jsjia3dd94_index.html
http://dlad4u.zhang-lab.org/outputs/3hgec4asns3nehf6ktuih0hjj5/3hgec4asns3nehf6ktuih0hjj5_index.html
http://dlad4u.zhang-lab.org/outputs/3hgec4asns3nehf6ktuih0hjj5/3hgec4asns3nehf6ktuih0hjj5_index.html
http://dlad4u.zhang-lab.org/outputs/3hgec4asns3nehf6ktuih0hjj5/3hgec4asns3nehf6ktuih0hjj5_index.html
http://dlad4u.zhang-lab.org/outputs/mfclnq19eh9al25kohtsv7h4d7/mfclnq19eh9al25kohtsv7h4d7_index.html
http://dlad4u.zhang-lab.org/outputs/mfclnq19eh9al25kohtsv7h4d7/mfclnq19eh9al25kohtsv7h4d7_index.html
http://dlad4u.zhang-lab.org/outputs/mfclnq19eh9al25kohtsv7h4d7/mfclnq19eh9al25kohtsv7h4d7_index.html
http://dlad4u.zhang-lab.org/outputs/9182m57otei7s9kpg3185je1d0/9182m57otei7s9kpg3185je1d0_index.html
http://dlad4u.zhang-lab.org/outputs/9182m57otei7s9kpg3185je1d0/9182m57otei7s9kpg3185je1d0_index.html
http://dlad4u.zhang-lab.org/outputs/9182m57otei7s9kpg3185je1d0/9182m57otei7s9kpg3185je1d0_index.html
http://dlad4u.zhang-lab.org/outputs/14dqiil5o82b3n6akbddgcav31/14dqiil5o82b3n6akbddgcav31_index.html
http://dlad4u.zhang-lab.org/outputs/14dqiil5o82b3n6akbddgcav31/14dqiil5o82b3n6akbddgcav31_index.html
http://dlad4u.zhang-lab.org/outputs/14dqiil5o82b3n6akbddgcav31/14dqiil5o82b3n6akbddgcav31_index.html
http://dlad4u.zhang-lab.org/outputs/8q2u1d2unmlr14sccpuqe0n3v3/8q2u1d2unmlr14sccpuqe0n3v3_index.html
http://dlad4u.zhang-lab.org/outputs/8q2u1d2unmlr14sccpuqe0n3v3/8q2u1d2unmlr14sccpuqe0n3v3_index.html
http://dlad4u.zhang-lab.org/outputs/8q2u1d2unmlr14sccpuqe0n3v3/8q2u1d2unmlr14sccpuqe0n3v3_index.html
http://dlad4u.zhang-lab.org/outputs/tuji087jj201u0v9kl1p4n1jq6/tuji087jj201u0v9kl1p4n1jq6_index.html
http://dlad4u.zhang-lab.org/outputs/tuji087jj201u0v9kl1p4n1jq6/tuji087jj201u0v9kl1p4n1jq6_index.html
http://dlad4u.zhang-lab.org/outputs/tuji087jj201u0v9kl1p4n1jq6/tuji087jj201u0v9kl1p4n1jq6_index.html
http://dlad4u.zhang-lab.org/outputs/4h5utgd7ujp8do2hq8ag2cpvl7/4h5utgd7ujp8do2hq8ag2cpvl7_index.html
http://dlad4u.zhang-lab.org/outputs/4h5utgd7ujp8do2hq8ag2cpvl7/4h5utgd7ujp8do2hq8ag2cpvl7_index.html
http://dlad4u.zhang-lab.org/outputs/4h5utgd7ujp8do2hq8ag2cpvl7/4h5utgd7ujp8do2hq8ag2cpvl7_index.html
http://dlad4u.zhang-lab.org/outputs/5916fqjfmk56k28e9area6qdb7/5916fqjfmk56k28e9area6qdb7_index.html
http://dlad4u.zhang-lab.org/outputs/5916fqjfmk56k28e9area6qdb7/5916fqjfmk56k28e9area6qdb7_index.html
http://dlad4u.zhang-lab.org/outputs/5916fqjfmk56k28e9area6qdb7/5916fqjfmk56k28e9area6qdb7_index.html
http://dlad4u.zhang-lab.org/outputs/mprg47d9s7hodq8jj14pd43bv4/mprg47d9s7hodq8jj14pd43bv4_index.html
http://dlad4u.zhang-lab.org/outputs/mprg47d9s7hodq8jj14pd43bv4/mprg47d9s7hodq8jj14pd43bv4_index.html
http://dlad4u.zhang-lab.org/outputs/mprg47d9s7hodq8jj14pd43bv4/mprg47d9s7hodq8jj14pd43bv4_index.html
http://dlad4u.zhang-lab.org/outputs/pbol7dicn0rce1a88mm8315eo2/pbol7dicn0rce1a88mm8315eo2_index.html
http://dlad4u.zhang-lab.org/outputs/pbol7dicn0rce1a88mm8315eo2/pbol7dicn0rce1a88mm8315eo2_index.html
http://dlad4u.zhang-lab.org/outputs/pbol7dicn0rce1a88mm8315eo2/pbol7dicn0rce1a88mm8315eo2_index.html
http://dlad4u.zhang-lab.org/outputs/ispvhmdjdle8s1u7dpqn8gmm15/ispvhmdjdle8s1u7dpqn8gmm15_index.html
http://dlad4u.zhang-lab.org/outputs/ispvhmdjdle8s1u7dpqn8gmm15/ispvhmdjdle8s1u7dpqn8gmm15_index.html
http://dlad4u.zhang-lab.org/outputs/ispvhmdjdle8s1u7dpqn8gmm15/ispvhmdjdle8s1u7dpqn8gmm15_index.html
http://dlad4u.zhang-lab.org/outputs/bpic7nvgupjtj805e0qikr5s27/bpic7nvgupjtj805e0qikr5s27_index.html
http://dlad4u.zhang-lab.org/outputs/bpic7nvgupjtj805e0qikr5s27/bpic7nvgupjtj805e0qikr5s27_index.html
http://dlad4u.zhang-lab.org/outputs/bpic7nvgupjtj805e0qikr5s27/bpic7nvgupjtj805e0qikr5s27_index.html

Sira . . . Hastahk
Aile (Family) Bitki Adi Tiirkg¢e Isim DLAD4U
No Sayisi
http://dlad4u.zhang-
. Prangos
5 Apiaceae Ferul Esekc¢aksirt 4 lab.org/outputs/7hcgkm5j383bv3ugrrbai79ab3
erulacea
[7hcgkm5j383bv3ugrrbai79ab3_index.html
http://dlad4u.zhang-
] . Duvarsarmasi
7 Avraliaceae Hedera Helix 196 lab.org/outputs/ppd30isémcj3ug4uln8cdrclp3/
1
£ ppd30isémcj3ug4uln8cdrcip3_index.html
. http://dlad4u.zhang-
. Hedera Helix ~ 0/Duvarsarma
7 Araliaceae _ 27 lab.org/outputs/hf8b898uhkffufodc28rtplel0/h
HIgl f8b898uNKffufodc28rtplel0_index.html
http://dlad4u.zhang-
Asparagus o
8 Asparagaceae Acutifoli Tilkisen 1 lab.org/outputs/jau528es9h0mnhlvibg9181050/
cutifolius
jau528es9h0mnhlvibg9181050_index.html
R, http://dlad4u.zhang-
Polygonatum  Miihriisiileym
8 Asparagaceae ) 3 lab.org/outputs/iu2419rv05n59imo4d3vru5cg0
Multiflorum an 3 ; .
[iu2419rv05n59imo4d3vru5cg0_index.html
Asplenium http://dlad4u.zhang-
9 Aspleniaceae Scolopendriu  Geyikdili 1 lab.org/outputs/hd5u57cmgs67ui39i25qjes903
m /hd5u57cmgs67ui39i25qjes903_index.html
http://dlad4u.zhang-
] Ceterach
9 Aspleniaceae o 8 lab.org/outputs/k2tb8f8qb3jli8itatnm1ggbk7/k
Officinarum . .
2tb8f8gb3jli8itatnm1ggbk?_index.html
. http://dlad4u.zhang-
Achillea ) )
10 Asteraceae i Civanpercemi 103 lab.org/outputs/cep4s8utngg7j655ujl7q00ht2/c
Hierolium
ep4s8utngg7j655ujl7q00ht2_index.html
. http://dlad4u.zhang-
Anthemis o
10 Asteraceae Cotul Hozangicegi 13 lab.org/outputs/cq7la86mrr2nc3ej9jbg02u491/
otula
cq71a86mrr2nc3ej9jbq02u491_index.html
. http://dlad4u.zhang-
Anthemis 0/
10 Asteraceae o 1 lab.org/outputs/jh2i214a044md8I9ajel 1pau66/j
Cotula L. Hozangigegi ] ) ]
h2i214a044md8lI9ajel1pau66_index.html
- http://dlad4u.zhang-
Artemisia )
10 Asteraceae o Aci Pelin 60 lab.org/outputs/acle0j8pogk940bbv2h2v36j66/
Absinthium . .
acle0j8pogk940bbv2h2v36j66_index.html
.. http://dlad4u.zhang-
Artemisia .
10 Asteraceae o 0/Ac1 Pelin 23 lab.org/outputs/tpntp46pnvo5rujékgsigcoggsb/t
Absinthium L. . .
pntp46pnvo5ruj6kgslgcogg5_index.html
- Al e http://dlad4u.zhang-
Artemisia Kabesiipiirges
10 Asteraceae A . 103 lab.org/outputs/gmvgv5k9u28bfdeg30km76kji
nnua i
6/gmvgv5k9u28bfdeg30km76kji6_index.html
. o/ http://dlad4u.zhang-
Artemisia
10 Asteraceae A L Kébesiipiirges 64 lab.org/outputs/r2n10rbvfkfj2g0mna0t6tu8es/r
nnua L.
i 2n10rbvfkfj2g0mna0t6tu8c5_index.html
Artemisia http://dlad4u.zhang-
10 Asteraceae Chamaemelif  Kose Yavsan 392 lab.org/outputs/30svr58pb214t1bmomdvi3ebi
olia 5/30svr58pb214tlbmomdvi3ebi5_index.html
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http://dlad4u.zhang-lab.org/outputs/7hcgkm5j383bv3ugrrbai79ab3/7hcgkm5j383bv3ugrrbai79ab3_index.html
http://dlad4u.zhang-lab.org/outputs/7hcgkm5j383bv3ugrrbai79ab3/7hcgkm5j383bv3ugrrbai79ab3_index.html
http://dlad4u.zhang-lab.org/outputs/7hcgkm5j383bv3ugrrbai79ab3/7hcgkm5j383bv3ugrrbai79ab3_index.html
http://dlad4u.zhang-lab.org/outputs/ppd30is6mcj3ug4uln8cdrc1p3/ppd30is6mcj3ug4uln8cdrc1p3_index.html
http://dlad4u.zhang-lab.org/outputs/ppd30is6mcj3ug4uln8cdrc1p3/ppd30is6mcj3ug4uln8cdrc1p3_index.html
http://dlad4u.zhang-lab.org/outputs/ppd30is6mcj3ug4uln8cdrc1p3/ppd30is6mcj3ug4uln8cdrc1p3_index.html
http://dlad4u.zhang-lab.org/outputs/hf8b898uhkffufodc28rtp1el0/hf8b898uhkffufodc28rtp1el0_index.html
http://dlad4u.zhang-lab.org/outputs/hf8b898uhkffufodc28rtp1el0/hf8b898uhkffufodc28rtp1el0_index.html
http://dlad4u.zhang-lab.org/outputs/hf8b898uhkffufodc28rtp1el0/hf8b898uhkffufodc28rtp1el0_index.html
http://dlad4u.zhang-lab.org/outputs/jau528es9h0mnhlvlbg9l81050/jau528es9h0mnhlvlbg9l81050_index.html
http://dlad4u.zhang-lab.org/outputs/jau528es9h0mnhlvlbg9l81050/jau528es9h0mnhlvlbg9l81050_index.html
http://dlad4u.zhang-lab.org/outputs/jau528es9h0mnhlvlbg9l81050/jau528es9h0mnhlvlbg9l81050_index.html
http://dlad4u.zhang-lab.org/outputs/iu2419rv05n59imo4d3vru5cg0/iu2419rv05n59imo4d3vru5cg0_index.html
http://dlad4u.zhang-lab.org/outputs/iu2419rv05n59imo4d3vru5cg0/iu2419rv05n59imo4d3vru5cg0_index.html
http://dlad4u.zhang-lab.org/outputs/iu2419rv05n59imo4d3vru5cg0/iu2419rv05n59imo4d3vru5cg0_index.html
http://dlad4u.zhang-lab.org/outputs/hd5u57cmgs67ui39i25qjes903/hd5u57cmgs67ui39i25qjes903_index.html
http://dlad4u.zhang-lab.org/outputs/hd5u57cmgs67ui39i25qjes903/hd5u57cmgs67ui39i25qjes903_index.html
http://dlad4u.zhang-lab.org/outputs/hd5u57cmgs67ui39i25qjes903/hd5u57cmgs67ui39i25qjes903_index.html
http://dlad4u.zhang-lab.org/outputs/k2tb8f8qb3jli8itatnm1ggbk7/k2tb8f8qb3jli8itatnm1ggbk7_index.html
http://dlad4u.zhang-lab.org/outputs/k2tb8f8qb3jli8itatnm1ggbk7/k2tb8f8qb3jli8itatnm1ggbk7_index.html
http://dlad4u.zhang-lab.org/outputs/k2tb8f8qb3jli8itatnm1ggbk7/k2tb8f8qb3jli8itatnm1ggbk7_index.html
http://dlad4u.zhang-lab.org/outputs/cep4s8utngg7j655ujl7q00ht2/cep4s8utngg7j655ujl7q00ht2_index.html
http://dlad4u.zhang-lab.org/outputs/cep4s8utngg7j655ujl7q00ht2/cep4s8utngg7j655ujl7q00ht2_index.html
http://dlad4u.zhang-lab.org/outputs/cep4s8utngg7j655ujl7q00ht2/cep4s8utngg7j655ujl7q00ht2_index.html
http://dlad4u.zhang-lab.org/outputs/cq7la86mrr2nc3ej9jbq02u491/cq7la86mrr2nc3ej9jbq02u491_index.html
http://dlad4u.zhang-lab.org/outputs/cq7la86mrr2nc3ej9jbq02u491/cq7la86mrr2nc3ej9jbq02u491_index.html
http://dlad4u.zhang-lab.org/outputs/cq7la86mrr2nc3ej9jbq02u491/cq7la86mrr2nc3ej9jbq02u491_index.html
http://dlad4u.zhang-lab.org/outputs/jh2i214ao44md8l9ajel1pau66/jh2i214ao44md8l9ajel1pau66_index.html
http://dlad4u.zhang-lab.org/outputs/jh2i214ao44md8l9ajel1pau66/jh2i214ao44md8l9ajel1pau66_index.html
http://dlad4u.zhang-lab.org/outputs/jh2i214ao44md8l9ajel1pau66/jh2i214ao44md8l9ajel1pau66_index.html
http://dlad4u.zhang-lab.org/outputs/acle0j8poqk940bbv2h2v36j66/acle0j8poqk940bbv2h2v36j66_index.html
http://dlad4u.zhang-lab.org/outputs/acle0j8poqk940bbv2h2v36j66/acle0j8poqk940bbv2h2v36j66_index.html
http://dlad4u.zhang-lab.org/outputs/acle0j8poqk940bbv2h2v36j66/acle0j8poqk940bbv2h2v36j66_index.html
http://dlad4u.zhang-lab.org/outputs/tpntp46pnvo5ruj6kqslgcogg5/tpntp46pnvo5ruj6kqslgcogg5_index.html
http://dlad4u.zhang-lab.org/outputs/tpntp46pnvo5ruj6kqslgcogg5/tpntp46pnvo5ruj6kqslgcogg5_index.html
http://dlad4u.zhang-lab.org/outputs/tpntp46pnvo5ruj6kqslgcogg5/tpntp46pnvo5ruj6kqslgcogg5_index.html
http://dlad4u.zhang-lab.org/outputs/qmvgv5k9u28bfdeg30km76kji6/qmvgv5k9u28bfdeg30km76kji6_index.html
http://dlad4u.zhang-lab.org/outputs/qmvgv5k9u28bfdeg30km76kji6/qmvgv5k9u28bfdeg30km76kji6_index.html
http://dlad4u.zhang-lab.org/outputs/qmvgv5k9u28bfdeg30km76kji6/qmvgv5k9u28bfdeg30km76kji6_index.html
http://dlad4u.zhang-lab.org/outputs/r2n10rbvfkfj2g0mna0t6tu8c5/r2n10rbvfkfj2g0mna0t6tu8c5_index.html
http://dlad4u.zhang-lab.org/outputs/r2n10rbvfkfj2g0mna0t6tu8c5/r2n10rbvfkfj2g0mna0t6tu8c5_index.html
http://dlad4u.zhang-lab.org/outputs/r2n10rbvfkfj2g0mna0t6tu8c5/r2n10rbvfkfj2g0mna0t6tu8c5_index.html
http://dlad4u.zhang-lab.org/outputs/30svr58pb214t1bmomdvi3ebi5/30svr58pb214t1bmomdvi3ebi5_index.html
http://dlad4u.zhang-lab.org/outputs/30svr58pb214t1bmomdvi3ebi5/30svr58pb214t1bmomdvi3ebi5_index.html
http://dlad4u.zhang-lab.org/outputs/30svr58pb214t1bmomdvi3ebi5/30svr58pb214t1bmomdvi3ebi5_index.html

Sira . . . Hastahk
Aile (Family) Bitki Adi Tiirkg¢e Isim DLAD4U
No Sayisi
Artemisia : -
. http://dlad4u.zhang
. 0/ Deniz
10 Asteraceae Santonicum v 1 lab.org/outputs/k7hsj11be9nblbrigvatOvOne5/
L. avsant k7hsj11be9nblbrigvatOvOne5_index.html
.. http://dlad4u.zhang-
Artemisia
10 Asteraceae Vuleari Kaba Yavsan 392 lab.org/outputs/5t4000phughcoOsr64cdvjafe7/
ulgaris
g 5t4000phughco0sré4cdvjafe7_index.html
. http://dlad4u.zhang-
Artemisia 0/Kaba t2
10 Asteraceae . 392 lab.org/outputs/oke9neucgdjadc01j5a60akuld/
Vulgaris L. Yavsan ] ] ]
oke9neucgdjadc01j5a60akul4_index.html
http://dlad4u.zhang-
Carduus o
10 Asteraceae . Sakadikeni 2 lab.org/outputs/d60ka2261opkekclcOvebgth85
Acanthoides .
/d60ka22610opkekclcOvebgth85_index.html
http://dlad4u.zhang-
Centaurea ) o
10 Asteraceae Ihori Deligézdikeni 3 lab.org/outputs/8uhj6geivuukflu6gh17v139b0/
eriea 8uhj6geivuukflu6gh17v139b0_index.html
. . http://dlad4u.zhang-
Cichorium o
10 Asteraceae i Hindiba 130 lab.org/outputs/bttjiOr771ab6l1akkfap2t9p0/btt
ntybus
&4 jior771ab6l1lakkfap2t9p0_index.html
. . http://dlad4u.zhang-
Cichorium o
10 Asteraceae A 0/Hindiba 33 lab.org/outputs/3ssrd54hen1udl6f6245pm2034
nyous L. /3ssrd54hen1udl6f6245pm2034_index.htm
- http://dlad4u.zhang-
Cirsium
10 Asteraceae ol Yayginkangal 1 lab.org/outputs/k6tvr38nvhkgk4ssq7cnpmnhr3
ulgare
g [k6tvr38nvhkgk4ssg7cnpmnhr3_index.html
http://dlad4u.zhang-
Cynara
10 Asteraceae 0 79 lab.org/outputs/9fjagnOmtuficmc8r2ir34a2b2/
Scolymus i ] . .
9fjagnOmtuficmc8r2ir34a2b2_index.html
. http://dlad4u.zhang-
Gundelia
10 Asteraceae B Kenger 2 lab.org/outputs/c83vr2vs4p18pht6gdvdh0ch40
Tournefortii ]
/c83vr2vs4pl8pht6gdvdh0cb40_index.html
. http://dlad4u.zhang-
Helianthus a2
10 Asteraceae Tub Yerelmasi 236 lab.org/outputs/320gktn9gr406h6bkaac99na0l
uberosus
/320gktn9gr406h6bkaac99na0l_index.html
. http://dlad4u.zhang-
Helianthus adad.zhan
10 Asteraceae 0/ Yerelmasi 36 lab.org/outputs/mouocfa8qgshtu64o7lus6cvd2
Tuberosus L. ]
/mouocfa8gqgshtu64o7lu56cvd2_index.html
Helichrysum
. http://dlad4u.zhang-
Plicatum
10 Asteraceae ~ 0/ Mantuvar 2 lab.org/outputs/92pu5osbbrib08lojria3sl4h0/9
DC.Subsp.Pli ) ) )
2pubosbbrib08lojrla3sl4h0_index.html
catum DC.
Helichrysum http://dlad4u.zhang-
10 Asteraceae Plicatum Ssp. 0/ Mantuvar 3 lab.org/outputs/7igrjku8tdghv3h4jpqghjc267/7
Plicatum igriku8tdghv3h4jpqghjc267_index.html
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http://dlad4u.zhang-lab.org/outputs/k7hsj11be9nb1briqvat0v0ne5/k7hsj11be9nb1briqvat0v0ne5_index.html
http://dlad4u.zhang-lab.org/outputs/k7hsj11be9nb1briqvat0v0ne5/k7hsj11be9nb1briqvat0v0ne5_index.html
http://dlad4u.zhang-lab.org/outputs/k7hsj11be9nb1briqvat0v0ne5/k7hsj11be9nb1briqvat0v0ne5_index.html
http://dlad4u.zhang-lab.org/outputs/5t40o0phuqhco0sr64cdvjafe7/5t40o0phuqhco0sr64cdvjafe7_index.html
http://dlad4u.zhang-lab.org/outputs/5t40o0phuqhco0sr64cdvjafe7/5t40o0phuqhco0sr64cdvjafe7_index.html
http://dlad4u.zhang-lab.org/outputs/5t40o0phuqhco0sr64cdvjafe7/5t40o0phuqhco0sr64cdvjafe7_index.html
http://dlad4u.zhang-lab.org/outputs/oke9neucgdjadc01j5a60akul4/oke9neucgdjadc01j5a60akul4_index.html
http://dlad4u.zhang-lab.org/outputs/oke9neucgdjadc01j5a60akul4/oke9neucgdjadc01j5a60akul4_index.html
http://dlad4u.zhang-lab.org/outputs/oke9neucgdjadc01j5a60akul4/oke9neucgdjadc01j5a60akul4_index.html
http://dlad4u.zhang-lab.org/outputs/d60ka2261opkekc1c0vebgtb85/d60ka2261opkekc1c0vebgtb85_index.html
http://dlad4u.zhang-lab.org/outputs/d60ka2261opkekc1c0vebgtb85/d60ka2261opkekc1c0vebgtb85_index.html
http://dlad4u.zhang-lab.org/outputs/d60ka2261opkekc1c0vebgtb85/d60ka2261opkekc1c0vebgtb85_index.html
http://dlad4u.zhang-lab.org/outputs/8uhj6geivuukflu6gh17v139b0/8uhj6geivuukflu6gh17v139b0_index.html
http://dlad4u.zhang-lab.org/outputs/8uhj6geivuukflu6gh17v139b0/8uhj6geivuukflu6gh17v139b0_index.html
http://dlad4u.zhang-lab.org/outputs/8uhj6geivuukflu6gh17v139b0/8uhj6geivuukflu6gh17v139b0_index.html
http://dlad4u.zhang-lab.org/outputs/bttji0r77lab6l1akkfap2t9p0/bttji0r77lab6l1akkfap2t9p0_index.html
http://dlad4u.zhang-lab.org/outputs/bttji0r77lab6l1akkfap2t9p0/bttji0r77lab6l1akkfap2t9p0_index.html
http://dlad4u.zhang-lab.org/outputs/bttji0r77lab6l1akkfap2t9p0/bttji0r77lab6l1akkfap2t9p0_index.html
http://dlad4u.zhang-lab.org/outputs/3ssrd54hen1udl6f6245pm2o34/3ssrd54hen1udl6f6245pm2o34_index.html
http://dlad4u.zhang-lab.org/outputs/3ssrd54hen1udl6f6245pm2o34/3ssrd54hen1udl6f6245pm2o34_index.html
http://dlad4u.zhang-lab.org/outputs/3ssrd54hen1udl6f6245pm2o34/3ssrd54hen1udl6f6245pm2o34_index.html
http://dlad4u.zhang-lab.org/outputs/k6tvr38nvhkgk4ssq7cnpmnhr3/k6tvr38nvhkgk4ssq7cnpmnhr3_index.html
http://dlad4u.zhang-lab.org/outputs/k6tvr38nvhkgk4ssq7cnpmnhr3/k6tvr38nvhkgk4ssq7cnpmnhr3_index.html
http://dlad4u.zhang-lab.org/outputs/k6tvr38nvhkgk4ssq7cnpmnhr3/k6tvr38nvhkgk4ssq7cnpmnhr3_index.html
http://dlad4u.zhang-lab.org/outputs/9fjaqn0mtuficmc8r2ir34a2b2/9fjaqn0mtuficmc8r2ir34a2b2_index.html
http://dlad4u.zhang-lab.org/outputs/9fjaqn0mtuficmc8r2ir34a2b2/9fjaqn0mtuficmc8r2ir34a2b2_index.html
http://dlad4u.zhang-lab.org/outputs/9fjaqn0mtuficmc8r2ir34a2b2/9fjaqn0mtuficmc8r2ir34a2b2_index.html
http://dlad4u.zhang-lab.org/outputs/c83vr2vs4p18pht6gdvdh0cb40/c83vr2vs4p18pht6gdvdh0cb40_index.html
http://dlad4u.zhang-lab.org/outputs/c83vr2vs4p18pht6gdvdh0cb40/c83vr2vs4p18pht6gdvdh0cb40_index.html
http://dlad4u.zhang-lab.org/outputs/c83vr2vs4p18pht6gdvdh0cb40/c83vr2vs4p18pht6gdvdh0cb40_index.html
http://dlad4u.zhang-lab.org/outputs/32ogktn9gr406b6bkaac99na01/32ogktn9gr406b6bkaac99na01_index.html
http://dlad4u.zhang-lab.org/outputs/32ogktn9gr406b6bkaac99na01/32ogktn9gr406b6bkaac99na01_index.html
http://dlad4u.zhang-lab.org/outputs/32ogktn9gr406b6bkaac99na01/32ogktn9gr406b6bkaac99na01_index.html
http://dlad4u.zhang-lab.org/outputs/mouocfa8qqsbtu64o7lu56cvd2/mouocfa8qqsbtu64o7lu56cvd2_index.html
http://dlad4u.zhang-lab.org/outputs/mouocfa8qqsbtu64o7lu56cvd2/mouocfa8qqsbtu64o7lu56cvd2_index.html
http://dlad4u.zhang-lab.org/outputs/mouocfa8qqsbtu64o7lu56cvd2/mouocfa8qqsbtu64o7lu56cvd2_index.html
http://dlad4u.zhang-lab.org/outputs/92pu5osbbrib08lojr1a3sl4h0/92pu5osbbrib08lojr1a3sl4h0_index.html
http://dlad4u.zhang-lab.org/outputs/92pu5osbbrib08lojr1a3sl4h0/92pu5osbbrib08lojr1a3sl4h0_index.html
http://dlad4u.zhang-lab.org/outputs/92pu5osbbrib08lojr1a3sl4h0/92pu5osbbrib08lojr1a3sl4h0_index.html
http://dlad4u.zhang-lab.org/outputs/7igrjku8tdghv3h4jpqqhjc267/7igrjku8tdghv3h4jpqqhjc267_index.html
http://dlad4u.zhang-lab.org/outputs/7igrjku8tdghv3h4jpqqhjc267/7igrjku8tdghv3h4jpqqhjc267_index.html
http://dlad4u.zhang-lab.org/outputs/7igrjku8tdghv3h4jpqqhjc267/7igrjku8tdghv3h4jpqqhjc267_index.html

Sira . . . Hastahk
Aile (Family) Bitki Adi Tiirkg¢e Isim DLAD4U
No Sayisi
Helichrysum
. http://dlad4u.zhang-
Plicatum Ssp.
10 Asteraceae . 0/Bozoglan 3 lab.org/outputs/9mpOaanh5dge5bhrg6loe8d9b
Pseudoplicatu .
7/9mp0Oaanh5dge5bhrg6loe8d9b7_index.html
m
N http://dlad4u.zhang-
Matricaria Almanpapaty
10 Asteraceae . 134 lab.org/outputs/Ibipu72fnbar6rhfi8jtmelas2/Ib
Chamomilla ast . . .
ipu72fnbar6rhfigjtmelas2_index.html
Matricaria http://dlad4u.zhang-
. 0/Almanpapat
10 Asteraceae Chamomilla 52 lab.org/outputs/ipnpvirebgjmsoch2turmqf5u2/i
L. yast pnpvirebgjmsocb2turmgf5u2_index.html
http://dlad4u.zhang-
Onopordum
10 Asteraceae . Galagan 5 lab.org/outputs/cuv4d8gfudcmhp73nc84tdldcé
Acanthium .
[cuv4d8gfudcmhp73nc84tdldc6_index.html
http://dlad4u.zhang-
Onopordum
10 Asteraceae . 0/Galagan 2 lab.org/outputs/cnmichriplpui71sbkqrdum2c4
Acanthium L. ol .
[cnm1chriplpui71sbkgr3um2c4_index.html
http://dlad4u.zhang-
Scolymus ’
10 Asteraceae Hi . Sevketibostan 3 lab.org/outputs/ngrutnbolhn41p9l1pbgf5rbr2/
Ispanicus
P ngrutnbo1hn41p9lipbgfSrbr2_index.html
. http://dlad4u.zhang-
Scolymus 0/Sevketibost
10 Asteraceae ) . lab.org/outputs/qOposikjhlefetp3gondadoq07/
Hispanicus L.  an L .
qOposikjhlefetp3gondadoq07_index.html
http://dlad4u.zhang-
Scorzonera
10 Asteraceae Ci Bozkonak 4 lab.org/outputs/96tb49bssquim15vik81sve8s3/
Inerea
96tb49bssquim15vik81sve8s3_index.html
Scorzonera http://dlad4u.zhang-
10 Asteraceae Mollis Ssp. 0/ Goftigoda 1 lab.org/outputs/u07pgmgicdgrv9ch810gtc3al6
Szovitzii /u07pgmgicdgrv9ch810gtc3al6_index.html
http://dlad4u.zhang-
Scorzonera
10 Asteraceae Semi Kivrim 10 lab.org/outputs/vkbunkr30cu416nq60101ab16
emicana
1/vkbunkr30cu416ng60101ab161_index.html
http://dlad4u.zhang-
Taraxacum
10 Asteraceae . Karscitlig 109 lab.org/outputs/0go11hom4n98d1kfmao70t98I
Macrolepium .
6/0go11hom4n98d1kfmao70t9816_index.html
. http://dlad4u.zhang-
Xanthium
10 Asteraceae . Koca Pitrak 49 lab.org/outputs/e31dcqtiummliccv9ho3444tt56/
Strumarium . .
e31dcqtiummlccv9ho3444tt56_index.html
. http://dlad4u.zhang-
) Berberis
11 Berberidaceae . Karamuk 3 lab.org/outputs/605r3tkhfg7v6bj8qpub83alh2/
Crataegina . .
605r3tkhfg7v6bj8gpub83alh2_index.html
Berberis http://dlad4u.zhang-
11 Berberidaceae Crataegina 0/ Karamuk 3 lab.org/outputs/dIh9827j0u16p2vu50s3j92275/
DC. dlh9827j0u16p2vu50s3j92275_index.html
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http://dlad4u.zhang-lab.org/outputs/9mp0aanh5dge5bhrq6loe8d9b7/9mp0aanh5dge5bhrq6loe8d9b7_index.html
http://dlad4u.zhang-lab.org/outputs/9mp0aanh5dge5bhrq6loe8d9b7/9mp0aanh5dge5bhrq6loe8d9b7_index.html
http://dlad4u.zhang-lab.org/outputs/9mp0aanh5dge5bhrq6loe8d9b7/9mp0aanh5dge5bhrq6loe8d9b7_index.html
http://dlad4u.zhang-lab.org/outputs/lbipu72fnbar6rhfi8jtme1as2/lbipu72fnbar6rhfi8jtme1as2_index.html
http://dlad4u.zhang-lab.org/outputs/lbipu72fnbar6rhfi8jtme1as2/lbipu72fnbar6rhfi8jtme1as2_index.html
http://dlad4u.zhang-lab.org/outputs/lbipu72fnbar6rhfi8jtme1as2/lbipu72fnbar6rhfi8jtme1as2_index.html
http://dlad4u.zhang-lab.org/outputs/ipnpvirebgjmsocb2turmqf5u2/ipnpvirebgjmsocb2turmqf5u2_index.html
http://dlad4u.zhang-lab.org/outputs/ipnpvirebgjmsocb2turmqf5u2/ipnpvirebgjmsocb2turmqf5u2_index.html
http://dlad4u.zhang-lab.org/outputs/ipnpvirebgjmsocb2turmqf5u2/ipnpvirebgjmsocb2turmqf5u2_index.html
http://dlad4u.zhang-lab.org/outputs/cuv4d8gfu9cmhp73nc84tdldc6/cuv4d8gfu9cmhp73nc84tdldc6_index.html
http://dlad4u.zhang-lab.org/outputs/cuv4d8gfu9cmhp73nc84tdldc6/cuv4d8gfu9cmhp73nc84tdldc6_index.html
http://dlad4u.zhang-lab.org/outputs/cuv4d8gfu9cmhp73nc84tdldc6/cuv4d8gfu9cmhp73nc84tdldc6_index.html
http://dlad4u.zhang-lab.org/outputs/cnm1chriplpui71sbkqr3um2c4/cnm1chriplpui71sbkqr3um2c4_index.html
http://dlad4u.zhang-lab.org/outputs/cnm1chriplpui71sbkqr3um2c4/cnm1chriplpui71sbkqr3um2c4_index.html
http://dlad4u.zhang-lab.org/outputs/cnm1chriplpui71sbkqr3um2c4/cnm1chriplpui71sbkqr3um2c4_index.html
http://dlad4u.zhang-lab.org/outputs/ngrutnbo1hn41p9l1pbgf5rbr2/ngrutnbo1hn41p9l1pbgf5rbr2_index.html
http://dlad4u.zhang-lab.org/outputs/ngrutnbo1hn41p9l1pbgf5rbr2/ngrutnbo1hn41p9l1pbgf5rbr2_index.html
http://dlad4u.zhang-lab.org/outputs/ngrutnbo1hn41p9l1pbgf5rbr2/ngrutnbo1hn41p9l1pbgf5rbr2_index.html
http://dlad4u.zhang-lab.org/outputs/q0posikjh1efetp3gondadoq07/q0posikjh1efetp3gondadoq07_index.html
http://dlad4u.zhang-lab.org/outputs/q0posikjh1efetp3gondadoq07/q0posikjh1efetp3gondadoq07_index.html
http://dlad4u.zhang-lab.org/outputs/q0posikjh1efetp3gondadoq07/q0posikjh1efetp3gondadoq07_index.html
http://dlad4u.zhang-lab.org/outputs/96tb49bssqulm15vik81sve8s3/96tb49bssqulm15vik81sve8s3_index.html
http://dlad4u.zhang-lab.org/outputs/96tb49bssqulm15vik81sve8s3/96tb49bssqulm15vik81sve8s3_index.html
http://dlad4u.zhang-lab.org/outputs/96tb49bssqulm15vik81sve8s3/96tb49bssqulm15vik81sve8s3_index.html
http://dlad4u.zhang-lab.org/outputs/u07pgmgicdqrv9ch810gtc3a16/u07pgmgicdqrv9ch810gtc3a16_index.html
http://dlad4u.zhang-lab.org/outputs/u07pgmgicdqrv9ch810gtc3a16/u07pgmgicdqrv9ch810gtc3a16_index.html
http://dlad4u.zhang-lab.org/outputs/u07pgmgicdqrv9ch810gtc3a16/u07pgmgicdqrv9ch810gtc3a16_index.html
http://dlad4u.zhang-lab.org/outputs/vkbunkr30cu416nq60101ab161/vkbunkr30cu416nq60101ab161_index.html
http://dlad4u.zhang-lab.org/outputs/vkbunkr30cu416nq60101ab161/vkbunkr30cu416nq60101ab161_index.html
http://dlad4u.zhang-lab.org/outputs/vkbunkr30cu416nq60101ab161/vkbunkr30cu416nq60101ab161_index.html
http://dlad4u.zhang-lab.org/outputs/0go11hom4n98d1kfmao70t98l6/0go11hom4n98d1kfmao70t98l6_index.html
http://dlad4u.zhang-lab.org/outputs/0go11hom4n98d1kfmao70t98l6/0go11hom4n98d1kfmao70t98l6_index.html
http://dlad4u.zhang-lab.org/outputs/0go11hom4n98d1kfmao70t98l6/0go11hom4n98d1kfmao70t98l6_index.html
http://dlad4u.zhang-lab.org/outputs/e31dcqtiummlccv9ho3444tt56/e31dcqtiummlccv9ho3444tt56_index.html
http://dlad4u.zhang-lab.org/outputs/e31dcqtiummlccv9ho3444tt56/e31dcqtiummlccv9ho3444tt56_index.html
http://dlad4u.zhang-lab.org/outputs/e31dcqtiummlccv9ho3444tt56/e31dcqtiummlccv9ho3444tt56_index.html
http://dlad4u.zhang-lab.org/outputs/6o5r3tkhfg7v6bj8qpub83a1h2/6o5r3tkhfg7v6bj8qpub83a1h2_index.html
http://dlad4u.zhang-lab.org/outputs/6o5r3tkhfg7v6bj8qpub83a1h2/6o5r3tkhfg7v6bj8qpub83a1h2_index.html
http://dlad4u.zhang-lab.org/outputs/6o5r3tkhfg7v6bj8qpub83a1h2/6o5r3tkhfg7v6bj8qpub83a1h2_index.html
http://dlad4u.zhang-lab.org/outputs/dlh9827j0u16p2vu50s3j92275/dlh9827j0u16p2vu50s3j92275_index.html
http://dlad4u.zhang-lab.org/outputs/dlh9827j0u16p2vu50s3j92275/dlh9827j0u16p2vu50s3j92275_index.html
http://dlad4u.zhang-lab.org/outputs/dlh9827j0u16p2vu50s3j92275/dlh9827j0u16p2vu50s3j92275_index.html

Sira . . . Hastahk
Aile (Family) Bitki Adi Tiirkg¢e Isim DLAD4U
No Sayisi
. http://dlad4u.zhang-
. Berberis
11 Berberidaceae . Sarigali 1 lab.org/outputs/sch3madn8t5etbefeu6ene5h01/
Integerrima .
sch3madn8t5etbefeu6ene5h01_index.html
http://dlad4u.zhang-
) Berberis Kizil lab.org/outputs/3k1b08gmngpem8vm0d5s5lal
11 Berberidaceae 50 ]
Vulgaris Karamuk 65/3k1b08gmngpem8vm0d5s5lal65_index.ht
ml
. http://dlad4u.zhang-
] Berberis 0/ Kizil
11 Berberidaceae . 15 lab.org/outputs/hfsi2ksa4k5epjvraOk96grg67/h
Vulgaris L. Karamuk . . -
fsi2ksadk5epjvraOk96grg67_index.html
. http://dlad4u.zhang-
) Bongardia
11 Berberidaceae Catlakotu 2 lab.org/outputs/ka5mriakb8lbboknfnn3e7rlul/
Chrysogonum i .
kaSmriakb8Ibboknfnn3e7rlul_index.html
. http://dlad4u.zhang-
] Brassica
13 Brassicaceae El Uzun Salgam 620 lab.org/outputs/21sgeisnOtbotbfdm5ehda61b0/
ongata
9 21sqeisnOtbotbfdm5ehda61b0_index.html
k http://dlad4u.zhang-
. Brassica
13 Brassicaceae Ni Karahardal 329 lab.org/outputs/d67ke9m6sp50gmvcregoggslq
igra
g 7/d67ke9m6sp50gmvceregoggslg?7_index.html
Brassica http://dlad4u.zhang-
13 Brassicaceae Nigra (L.) 0/ Karahardal 5 lab.org/outputs/gs99gtbl057hn6kmttj8ejs3n7/g
Koch. 599gthl057hn6kmttj8ejs3n7_index.html
. http://dlad4u.zhang-
. Brassica
13 Brassicaceae ol Lahana 85 lab.org/outputs/ee28cvess5l4or6f5onagnfo46/e
eracea
e28cvess5l4or6f5onagnf046_index.html
Capsella http://dlad4u.zhang-
13 Brassicaceae Bursa- Cobangantast 26 lab.org/outputs/jtual9101ev0jifrkkijprnto2/jtu
Pastoris al9101evOjlfrkkijprnto2_index.html
Capsella
http://dlad4u.zhang-
) Bursa- 0/
13 Brassicaceae p i< (L b 2 lab.org/outputs/bgajgss2c2lgcr9idébfhbdvsjo/b
astoris (L. t:
L) (-obangantas1 gajgss2c2lgerid6bfbdvsj0_index.html
Medik.
http://dlad4u.zhang-
) Eruca
13 Brassicaceae Vesicari Roka 1 lab.org/outputs/d8q8h7m36623p51ul9ah921h8
esicaria
3/d8g8h7m36623p51ul92ah921h83_index.html
- http://dlad4u.zhang-
) Lepidium
13 Brassicaceae Sai Tere 29 lab.org/outputs/9ntofh70607imjncclgfg051b3/
ativum
Intofb70607imjncclgfg051b3_index.html
. http://dlad4u.zhang-
] Nasturtium .
13 Brassicaceae Oficinal Suteresi 50 lab.org/outputs/b72nf5s56pokqgpe00139i3ss2/
icinale
b72nf5s56pokqgpe00139i3ss2_index.html
Nasturtium http://dlad4u.zhang-
13 Brassicaceae Officinale R. 0/Suteresi 6 lab.org/outputs/e73nu8aglmepch509883ehiva
BR. 1/e73nu8gglmecpch509883ehival_index.html
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http://dlad4u.zhang-lab.org/outputs/3k1b08gmnqpem8vm0d5s5la165/3k1b08gmnqpem8vm0d5s5la165_index.html
http://dlad4u.zhang-lab.org/outputs/3k1b08gmnqpem8vm0d5s5la165/3k1b08gmnqpem8vm0d5s5la165_index.html
http://dlad4u.zhang-lab.org/outputs/3k1b08gmnqpem8vm0d5s5la165/3k1b08gmnqpem8vm0d5s5la165_index.html
http://dlad4u.zhang-lab.org/outputs/3k1b08gmnqpem8vm0d5s5la165/3k1b08gmnqpem8vm0d5s5la165_index.html
http://dlad4u.zhang-lab.org/outputs/hfsi2ksa4k5epjvra0k96grg67/hfsi2ksa4k5epjvra0k96grg67_index.html
http://dlad4u.zhang-lab.org/outputs/hfsi2ksa4k5epjvra0k96grg67/hfsi2ksa4k5epjvra0k96grg67_index.html
http://dlad4u.zhang-lab.org/outputs/hfsi2ksa4k5epjvra0k96grg67/hfsi2ksa4k5epjvra0k96grg67_index.html
http://dlad4u.zhang-lab.org/outputs/ka5mriakb8lbboknfnn3e7rlu1/ka5mriakb8lbboknfnn3e7rlu1_index.html
http://dlad4u.zhang-lab.org/outputs/ka5mriakb8lbboknfnn3e7rlu1/ka5mriakb8lbboknfnn3e7rlu1_index.html
http://dlad4u.zhang-lab.org/outputs/ka5mriakb8lbboknfnn3e7rlu1/ka5mriakb8lbboknfnn3e7rlu1_index.html
http://dlad4u.zhang-lab.org/outputs/21sqeisn0tbotbfdm5ehda61b0/21sqeisn0tbotbfdm5ehda61b0_index.html
http://dlad4u.zhang-lab.org/outputs/21sqeisn0tbotbfdm5ehda61b0/21sqeisn0tbotbfdm5ehda61b0_index.html
http://dlad4u.zhang-lab.org/outputs/21sqeisn0tbotbfdm5ehda61b0/21sqeisn0tbotbfdm5ehda61b0_index.html
http://dlad4u.zhang-lab.org/outputs/d67ke9m6sp50gmvcregoggs1q7/d67ke9m6sp50gmvcregoggs1q7_index.html
http://dlad4u.zhang-lab.org/outputs/d67ke9m6sp50gmvcregoggs1q7/d67ke9m6sp50gmvcregoggs1q7_index.html
http://dlad4u.zhang-lab.org/outputs/d67ke9m6sp50gmvcregoggs1q7/d67ke9m6sp50gmvcregoggs1q7_index.html
http://dlad4u.zhang-lab.org/outputs/gs99gtbl057hn6kmttj8ejs3n7/gs99gtbl057hn6kmttj8ejs3n7_index.html
http://dlad4u.zhang-lab.org/outputs/gs99gtbl057hn6kmttj8ejs3n7/gs99gtbl057hn6kmttj8ejs3n7_index.html
http://dlad4u.zhang-lab.org/outputs/gs99gtbl057hn6kmttj8ejs3n7/gs99gtbl057hn6kmttj8ejs3n7_index.html
http://dlad4u.zhang-lab.org/outputs/ee28cvess5l4or6f5onagnf046/ee28cvess5l4or6f5onagnf046_index.html
http://dlad4u.zhang-lab.org/outputs/ee28cvess5l4or6f5onagnf046/ee28cvess5l4or6f5onagnf046_index.html
http://dlad4u.zhang-lab.org/outputs/ee28cvess5l4or6f5onagnf046/ee28cvess5l4or6f5onagnf046_index.html
http://dlad4u.zhang-lab.org/outputs/jtual9101ev0j1frkkijprnto2/jtual9101ev0j1frkkijprnto2_index.html
http://dlad4u.zhang-lab.org/outputs/jtual9101ev0j1frkkijprnto2/jtual9101ev0j1frkkijprnto2_index.html
http://dlad4u.zhang-lab.org/outputs/jtual9101ev0j1frkkijprnto2/jtual9101ev0j1frkkijprnto2_index.html
http://dlad4u.zhang-lab.org/outputs/bgajqss2c2lgcr9id6bfbdv5j0/bgajqss2c2lgcr9id6bfbdv5j0_index.html
http://dlad4u.zhang-lab.org/outputs/bgajqss2c2lgcr9id6bfbdv5j0/bgajqss2c2lgcr9id6bfbdv5j0_index.html
http://dlad4u.zhang-lab.org/outputs/bgajqss2c2lgcr9id6bfbdv5j0/bgajqss2c2lgcr9id6bfbdv5j0_index.html
http://dlad4u.zhang-lab.org/outputs/d8q8b7m36623p51ul9ah92lh83/d8q8b7m36623p51ul9ah92lh83_index.html
http://dlad4u.zhang-lab.org/outputs/d8q8b7m36623p51ul9ah92lh83/d8q8b7m36623p51ul9ah92lh83_index.html
http://dlad4u.zhang-lab.org/outputs/d8q8b7m36623p51ul9ah92lh83/d8q8b7m36623p51ul9ah92lh83_index.html
http://dlad4u.zhang-lab.org/outputs/9ntofb7o6o7imjncclqfg051b3/9ntofb7o6o7imjncclqfg051b3_index.html
http://dlad4u.zhang-lab.org/outputs/9ntofb7o6o7imjncclqfg051b3/9ntofb7o6o7imjncclqfg051b3_index.html
http://dlad4u.zhang-lab.org/outputs/9ntofb7o6o7imjncclqfg051b3/9ntofb7o6o7imjncclqfg051b3_index.html
http://dlad4u.zhang-lab.org/outputs/b72nf5s56pokqgpe00l39i3ss2/b72nf5s56pokqgpe00l39i3ss2_index.html
http://dlad4u.zhang-lab.org/outputs/b72nf5s56pokqgpe00l39i3ss2/b72nf5s56pokqgpe00l39i3ss2_index.html
http://dlad4u.zhang-lab.org/outputs/b72nf5s56pokqgpe00l39i3ss2/b72nf5s56pokqgpe00l39i3ss2_index.html
http://dlad4u.zhang-lab.org/outputs/e73nu8qg1mcpcb5o9883ehiva1/e73nu8qg1mcpcb5o9883ehiva1_index.html
http://dlad4u.zhang-lab.org/outputs/e73nu8qg1mcpcb5o9883ehiva1/e73nu8qg1mcpcb5o9883ehiva1_index.html
http://dlad4u.zhang-lab.org/outputs/e73nu8qg1mcpcb5o9883ehiva1/e73nu8qg1mcpcb5o9883ehiva1_index.html

Sira . . . Hastahk
Aile (Family) Bitki Adi Tiirkg¢e Isim DLAD4U
No Sayisi
http://dlad4u.zhang-
. Raphanus
13 Brassicaceae . Esek Turpu 75 lab.org/outputs/8sm2g85t6ss6553q13Iscf68e3/
Raphanistrum .
8sm2g85t6ss6553013Iscf68e3_index.html
http://dlad4u.zhang-
13 Brassicaceae Sinapis Alba  Mamanik 43 lab.org/outputs/7dhom6ru2iko9b33dns7407so
7/7dhom6ru2iko9b33dns7407s07_index.html
. . http://dlad4u.zhang-
. Sinapis
13 Brassicaceae A . Hardal 3 lab.org/outputs/g3igac4dvkuojprp89tcrmm?7t6/
rvensis
g3igac4dvkuojprp89tcrmm7t6_index.html
. http://dlad4u.zhang-
Capparis
14 Capparaceae Spi Kebere 30 lab.org/outputs/8d0emi4d82862kijta2isadrnv7/
Inosa
P 8d0emi4d82862kjta2isadrnv7_index.html
. http://dlad4u.zhang-
. Cistus
17 Cistaceae Creti Laden 3 lab.org/outputs/sqe4a9l0kqv259hntcsc890801/
reticus
sge4a9lokqv259hntcsc890801_index.html
: http://dlad4u.zhang-
] Cistus
17 Cistaceae b, Karagan 9 lab.org/outputs/cr5tjljlicmemaugtlig5a3dl5/c
Laurifolius SI - .
r5tjljlicmemaugtlig5a3dI5_index.html
f http://dlad4u.zhang-
. Cistus
17 Cistaceae o 0/ Karagan 5 lab.org/outputs/duklinkkg5laugj2u9a7f7nebl/
Laurifolius L. . .
duklinkkg5laugj2u9a7f7nebl_index.html
http://dlad4u.zhang-
18 Cornaceae Cornus Mas Kizileik 11 lab.org/outputs/9kugkf3Irvfedh22b5i40cn576/
9kugkf3Irvfedh22b5i40cn576_index.html
. http://dlad4u.zhang-
. Cucumis
19 Cucurbitaceae Safi Hiyar 77 lab.org/outputs/8rgghi4a25ioaulpljp3pc3je4/8r
ativus
gghi4a25ioaulpljp3pc3je4_index.html
. http://dlad4u.zhang-
. Cucurbita =
19 Cucurbitaceae Moschat Bal Kabag1 25 lab.org/outputs/01h23t2qjf7cmt7k6mb3knbd5
oschata
5/01h23t2qjf7cmt7k6mb3knbd55_index.html
. http://dlad4u.zhang-
. Ecballium aciu.zhan
19 Cucurbitaceae Elateri Esekhiyart 25 lab.org/outputs/nlalmm2d7egcps55r6lctg8kp2/
aterium
nlalmm2d7egcps55r6lctg8kp2_index.html
. http://dlad4u.zhang-
. Momordica
19 Cucurbitaceae ch i Kudretnari 146 lab.org/outputs/6v8jjnditclfp7Ilvhhkoimhp3/6
arantia
v8jjnditclfp7llvhhkoimhp3_index.html
http://dlad4u.zhang-
Cupressus .
20 Cupressaceae . Servi 24 lab.org/outputs/dig4kadhc2sklh234634jb3216/
Sempervirens . . .
dig4kadhc2sklh234634jb3216_index.html
Cupressus http://dlad4u.zhang-
20 Cupressaceae Sempervirens  0/Servi 8 lab.org/outputs/5ph0tq8129ha45v1102eep6dm
L. 2/5ph0tq8129ha45v1102eep6dm2_index.html
. http://dlad4u.zhang-
Juniperus
20 Cupressaceae . Ardig 126 lab.org/outputs/75jdcc8s4npa9smk5kgo2b8172
Communis
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/75jdcc8s4npa9smk5kgo2b8172_index.html



http://dlad4u.zhang-lab.org/outputs/8sm2g85t6ss6553ql3lscf68e3/8sm2g85t6ss6553ql3lscf68e3_index.html
http://dlad4u.zhang-lab.org/outputs/8sm2g85t6ss6553ql3lscf68e3/8sm2g85t6ss6553ql3lscf68e3_index.html
http://dlad4u.zhang-lab.org/outputs/8sm2g85t6ss6553ql3lscf68e3/8sm2g85t6ss6553ql3lscf68e3_index.html
http://dlad4u.zhang-lab.org/outputs/7dhom6ru2iko9b33dns7407so7/7dhom6ru2iko9b33dns7407so7_index.html
http://dlad4u.zhang-lab.org/outputs/7dhom6ru2iko9b33dns7407so7/7dhom6ru2iko9b33dns7407so7_index.html
http://dlad4u.zhang-lab.org/outputs/7dhom6ru2iko9b33dns7407so7/7dhom6ru2iko9b33dns7407so7_index.html
http://dlad4u.zhang-lab.org/outputs/g3igac4dvkuojprp89tcrmm7t6/g3igac4dvkuojprp89tcrmm7t6_index.html
http://dlad4u.zhang-lab.org/outputs/g3igac4dvkuojprp89tcrmm7t6/g3igac4dvkuojprp89tcrmm7t6_index.html
http://dlad4u.zhang-lab.org/outputs/g3igac4dvkuojprp89tcrmm7t6/g3igac4dvkuojprp89tcrmm7t6_index.html
http://dlad4u.zhang-lab.org/outputs/8d0emi4d82862kjta2isa9rnv7/8d0emi4d82862kjta2isa9rnv7_index.html
http://dlad4u.zhang-lab.org/outputs/8d0emi4d82862kjta2isa9rnv7/8d0emi4d82862kjta2isa9rnv7_index.html
http://dlad4u.zhang-lab.org/outputs/8d0emi4d82862kjta2isa9rnv7/8d0emi4d82862kjta2isa9rnv7_index.html
http://dlad4u.zhang-lab.org/outputs/sqe4a9l0kqv259hntcsc89o801/sqe4a9l0kqv259hntcsc89o801_index.html
http://dlad4u.zhang-lab.org/outputs/sqe4a9l0kqv259hntcsc89o801/sqe4a9l0kqv259hntcsc89o801_index.html
http://dlad4u.zhang-lab.org/outputs/sqe4a9l0kqv259hntcsc89o801/sqe4a9l0kqv259hntcsc89o801_index.html
http://dlad4u.zhang-lab.org/outputs/cr5tj1j1icmemaugt1iq5a3dl5/cr5tj1j1icmemaugt1iq5a3dl5_index.html
http://dlad4u.zhang-lab.org/outputs/cr5tj1j1icmemaugt1iq5a3dl5/cr5tj1j1icmemaugt1iq5a3dl5_index.html
http://dlad4u.zhang-lab.org/outputs/cr5tj1j1icmemaugt1iq5a3dl5/cr5tj1j1icmemaugt1iq5a3dl5_index.html
http://dlad4u.zhang-lab.org/outputs/dukllnkkg5lauqj2u9a7f7neb1/dukllnkkg5lauqj2u9a7f7neb1_index.html
http://dlad4u.zhang-lab.org/outputs/dukllnkkg5lauqj2u9a7f7neb1/dukllnkkg5lauqj2u9a7f7neb1_index.html
http://dlad4u.zhang-lab.org/outputs/dukllnkkg5lauqj2u9a7f7neb1/dukllnkkg5lauqj2u9a7f7neb1_index.html
http://dlad4u.zhang-lab.org/outputs/9kugkf3lrvfe9h22b5i40cn576/9kugkf3lrvfe9h22b5i40cn576_index.html
http://dlad4u.zhang-lab.org/outputs/9kugkf3lrvfe9h22b5i40cn576/9kugkf3lrvfe9h22b5i40cn576_index.html
http://dlad4u.zhang-lab.org/outputs/9kugkf3lrvfe9h22b5i40cn576/9kugkf3lrvfe9h22b5i40cn576_index.html
http://dlad4u.zhang-lab.org/outputs/8rgghi4a25ioaulpljp3pc3je4/8rgghi4a25ioaulpljp3pc3je4_index.html
http://dlad4u.zhang-lab.org/outputs/8rgghi4a25ioaulpljp3pc3je4/8rgghi4a25ioaulpljp3pc3je4_index.html
http://dlad4u.zhang-lab.org/outputs/8rgghi4a25ioaulpljp3pc3je4/8rgghi4a25ioaulpljp3pc3je4_index.html
http://dlad4u.zhang-lab.org/outputs/o1h23t2qjf7cmt7k6mb3knbd55/o1h23t2qjf7cmt7k6mb3knbd55_index.html
http://dlad4u.zhang-lab.org/outputs/o1h23t2qjf7cmt7k6mb3knbd55/o1h23t2qjf7cmt7k6mb3knbd55_index.html
http://dlad4u.zhang-lab.org/outputs/o1h23t2qjf7cmt7k6mb3knbd55/o1h23t2qjf7cmt7k6mb3knbd55_index.html
http://dlad4u.zhang-lab.org/outputs/nlalmm2d7egcps55r6lctg8kp2/nlalmm2d7egcps55r6lctg8kp2_index.html
http://dlad4u.zhang-lab.org/outputs/nlalmm2d7egcps55r6lctg8kp2/nlalmm2d7egcps55r6lctg8kp2_index.html
http://dlad4u.zhang-lab.org/outputs/nlalmm2d7egcps55r6lctg8kp2/nlalmm2d7egcps55r6lctg8kp2_index.html
http://dlad4u.zhang-lab.org/outputs/6v8jjnditclfp7llvhhkoimhp3/6v8jjnditclfp7llvhhkoimhp3_index.html
http://dlad4u.zhang-lab.org/outputs/6v8jjnditclfp7llvhhkoimhp3/6v8jjnditclfp7llvhhkoimhp3_index.html
http://dlad4u.zhang-lab.org/outputs/6v8jjnditclfp7llvhhkoimhp3/6v8jjnditclfp7llvhhkoimhp3_index.html
http://dlad4u.zhang-lab.org/outputs/5ph0tq8129ha45v1102eep6dm2/5ph0tq8129ha45v1102eep6dm2_index.html
http://dlad4u.zhang-lab.org/outputs/5ph0tq8129ha45v1102eep6dm2/5ph0tq8129ha45v1102eep6dm2_index.html
http://dlad4u.zhang-lab.org/outputs/5ph0tq8129ha45v1102eep6dm2/5ph0tq8129ha45v1102eep6dm2_index.html
http://dlad4u.zhang-lab.org/outputs/75jdcc8s4npa9smk5kgo2b8l72/75jdcc8s4npa9smk5kgo2b8l72_index.html
http://dlad4u.zhang-lab.org/outputs/75jdcc8s4npa9smk5kgo2b8l72/75jdcc8s4npa9smk5kgo2b8l72_index.html
http://dlad4u.zhang-lab.org/outputs/75jdcc8s4npa9smk5kgo2b8l72/75jdcc8s4npa9smk5kgo2b8l72_index.html

Sira . . . Hastahk
Aile (Family) Bitki Adi Tiirkg¢e Isim DLAD4U
No Sayisi
. http://dlad4u.zhang-
Juniperus
20 Cupressaceae b Andiz 5 lab.org/outputs/1dr9mnn7bmlihg65sj52n00cl0
rupacea
P /1dr9mnn7bmlihg65sj52n00cl0_index.html
. http://dlad4u.zhang-
Juniperus
20 Cupressaceae Excel Boz Ardig 10 lab.org/outputs/en59shobi39sng93puv9ipfgk0/
xcelsa
en59sbobi39sng93puv9ipfak0_index.html
. http://dlad4u.zhang-
Juniperus
20 Cupressaceae o q Katran Ardici 126 lab.org/outputs/ouj9tv9c04pmOrch98fvesvpv2/
Xycearus
y 0uj9tv9c04pmOrch98fvesvpv2_index.html
. http://dlad4u.zhang-
Juniperus 0/Katran
20 Cupressaceae o drus L Ard 23 lab.org/outputs/sltckp70gssekb6cn5h2dohohl/
Xycearus L. rdict
y sltckp70gssekb6cn5h2dohohl_index.html
Juniperus
http://dlad4u.zhang-
OxycedrusL. 0/
20 Cupressaceae 1 lab.org/outputs/klbfhcfbs6ddsugvmrép5aetq7/
Ssp. Katranardici )
klbfhcfbs6ddsugvmrépSaetq7_index.html
Oxycedrus
Juniperus
http://dlad4u.zhang-
Oxycedrus L. 0/ Katran
20 Cupressaceae lab.org/outputs/mbtim3eq3isgnf6rn07abatdj7/
Subsp. Ardic1 ) .
mbtim3eq3isgnférn07abatdj7_index.html
Oxycedrus L.
. http://dlad4u.zhang-
Juniperus
20 Cupressaceae Sabi Sacagaci 3 lab.org/outputs/dghklsa6uplvikurik2tkibtb3/dq
abina
hklsa6uplvikurik2tkibtb3_index.html
. http://dlad4u.zhang-
i Dioscorea
21 Dioscoreaceae c . Dolanbag 59 lab.org/outputs/8fqe5q26jdr8eg218e6405v713
ommunis
/8fqe5q26jdr8eg218e6405v713_index.html
. http://dlad4u.zhang-
Diospyros Trabzonhurm
23 Ebenaceae Kaki 29 lab.org/outputs/gbmulrv616falk62jl3uodkaa?
akl
ast Jgbmu1rv616falke2jl3uodkaa7_index.html
http://dlad4u.zhang-
Elaeagnus .
24 Elaeagnaceae o Igde 12 lab.org/outputs/1vpl5rf1235b2g0gki9ikns020/
Angustifolia N .
1vpl5rf1235b2g0gki9ikns020_index.html
Elaeagnus http://dlad4u.zhang-
24 Elaeagnaceae Angustifolia 0/ Igde 3 lab.org/outputs/t9k7cg2kmij423mfnmlhprelil/
L. t9k7cg2kmij423mfnmihprelil_index.html
. http://dlad4u.zhang-
. Equisetum
25 Equisetaceae A Atkuyrugu 29 lab.org/outputs/cn67ansomi4opglpk5ndk29gf
rvense
1/cn67ansomi4opqlpk5ndk29gfl_index.html
Equisetum http://dlad4u.zhang-
25 Equisetaceae Ramosissimu 0 1 lab.org/outputs/podnpvtt71p3hr0gsj7gtscm;j6/p
m odnpvtt71p3hrOgsj7gtscmj6_index.html
http://dlad4u.zhang-
. Arbutus
26 Ericaceae Uned Ay1iiziimii 14 lab.org/outputs/matlul64uhrbngeaOvg43;jj4d7/
neao
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matlul64uhrbngeaOvg43jj4d7_index.html



http://dlad4u.zhang-lab.org/outputs/1dr9mnn7bmlihq65sj52n0ocl0/1dr9mnn7bmlihq65sj52n0ocl0_index.html
http://dlad4u.zhang-lab.org/outputs/1dr9mnn7bmlihq65sj52n0ocl0/1dr9mnn7bmlihq65sj52n0ocl0_index.html
http://dlad4u.zhang-lab.org/outputs/1dr9mnn7bmlihq65sj52n0ocl0/1dr9mnn7bmlihq65sj52n0ocl0_index.html
http://dlad4u.zhang-lab.org/outputs/en59sbobi39sng93puv9ipfqk0/en59sbobi39sng93puv9ipfqk0_index.html
http://dlad4u.zhang-lab.org/outputs/en59sbobi39sng93puv9ipfqk0/en59sbobi39sng93puv9ipfqk0_index.html
http://dlad4u.zhang-lab.org/outputs/en59sbobi39sng93puv9ipfqk0/en59sbobi39sng93puv9ipfqk0_index.html
http://dlad4u.zhang-lab.org/outputs/sltckp70gssekb6cn5h2dohoh1/sltckp70gssekb6cn5h2dohoh1_index.html
http://dlad4u.zhang-lab.org/outputs/sltckp70gssekb6cn5h2dohoh1/sltckp70gssekb6cn5h2dohoh1_index.html
http://dlad4u.zhang-lab.org/outputs/sltckp70gssekb6cn5h2dohoh1/sltckp70gssekb6cn5h2dohoh1_index.html
http://dlad4u.zhang-lab.org/outputs/klbfhcfbs6ddsugvmr6p5aetq7/klbfhcfbs6ddsugvmr6p5aetq7_index.html
http://dlad4u.zhang-lab.org/outputs/klbfhcfbs6ddsugvmr6p5aetq7/klbfhcfbs6ddsugvmr6p5aetq7_index.html
http://dlad4u.zhang-lab.org/outputs/klbfhcfbs6ddsugvmr6p5aetq7/klbfhcfbs6ddsugvmr6p5aetq7_index.html
http://dlad4u.zhang-lab.org/outputs/mbt1m3eq3isgnf6rn07abatdj7/mbt1m3eq3isgnf6rn07abatdj7_index.html
http://dlad4u.zhang-lab.org/outputs/mbt1m3eq3isgnf6rn07abatdj7/mbt1m3eq3isgnf6rn07abatdj7_index.html
http://dlad4u.zhang-lab.org/outputs/mbt1m3eq3isgnf6rn07abatdj7/mbt1m3eq3isgnf6rn07abatdj7_index.html
http://dlad4u.zhang-lab.org/outputs/8fqe5q26jdr8eg218e6405v713/8fqe5q26jdr8eg218e6405v713_index.html
http://dlad4u.zhang-lab.org/outputs/8fqe5q26jdr8eg218e6405v713/8fqe5q26jdr8eg218e6405v713_index.html
http://dlad4u.zhang-lab.org/outputs/8fqe5q26jdr8eg218e6405v713/8fqe5q26jdr8eg218e6405v713_index.html
http://dlad4u.zhang-lab.org/outputs/gbmu1rv616fa1k62jl3uo4kaa7/gbmu1rv616fa1k62jl3uo4kaa7_index.html
http://dlad4u.zhang-lab.org/outputs/gbmu1rv616fa1k62jl3uo4kaa7/gbmu1rv616fa1k62jl3uo4kaa7_index.html
http://dlad4u.zhang-lab.org/outputs/gbmu1rv616fa1k62jl3uo4kaa7/gbmu1rv616fa1k62jl3uo4kaa7_index.html
http://dlad4u.zhang-lab.org/outputs/1vpl5rf1235b2g0gki9ikns020/1vpl5rf1235b2g0gki9ikns020_index.html
http://dlad4u.zhang-lab.org/outputs/1vpl5rf1235b2g0gki9ikns020/1vpl5rf1235b2g0gki9ikns020_index.html
http://dlad4u.zhang-lab.org/outputs/1vpl5rf1235b2g0gki9ikns020/1vpl5rf1235b2g0gki9ikns020_index.html
http://dlad4u.zhang-lab.org/outputs/t9k7cg2kmij423mfnmlhpreli1/t9k7cg2kmij423mfnmlhpreli1_index.html
http://dlad4u.zhang-lab.org/outputs/t9k7cg2kmij423mfnmlhpreli1/t9k7cg2kmij423mfnmlhpreli1_index.html
http://dlad4u.zhang-lab.org/outputs/t9k7cg2kmij423mfnmlhpreli1/t9k7cg2kmij423mfnmlhpreli1_index.html
http://dlad4u.zhang-lab.org/outputs/cn67ansomi4opq1pk5ndk29gf1/cn67ansomi4opq1pk5ndk29gf1_index.html
http://dlad4u.zhang-lab.org/outputs/cn67ansomi4opq1pk5ndk29gf1/cn67ansomi4opq1pk5ndk29gf1_index.html
http://dlad4u.zhang-lab.org/outputs/cn67ansomi4opq1pk5ndk29gf1/cn67ansomi4opq1pk5ndk29gf1_index.html
http://dlad4u.zhang-lab.org/outputs/podnpvtt71p3hr0gsj7gtscmj6/podnpvtt71p3hr0gsj7gtscmj6_index.html
http://dlad4u.zhang-lab.org/outputs/podnpvtt71p3hr0gsj7gtscmj6/podnpvtt71p3hr0gsj7gtscmj6_index.html
http://dlad4u.zhang-lab.org/outputs/podnpvtt71p3hr0gsj7gtscmj6/podnpvtt71p3hr0gsj7gtscmj6_index.html
http://dlad4u.zhang-lab.org/outputs/matlul64uhrbnqea0vg43jj4d7/matlul64uhrbnqea0vg43jj4d7_index.html
http://dlad4u.zhang-lab.org/outputs/matlul64uhrbnqea0vg43jj4d7/matlul64uhrbnqea0vg43jj4d7_index.html
http://dlad4u.zhang-lab.org/outputs/matlul64uhrbnqea0vg43jj4d7/matlul64uhrbnqea0vg43jj4d7_index.html

Sira . . . Hastahk
Aile (Family) Bitki Adi Tiirkg¢e Isim DLAD4U
No Sayisi
.. http://dlad4u.zhang-
. Vaccinium .
26 Ericaceae Mvrtill Hintyag1 110 lab.org/outputs/gh568fulhuvagllh050b6cgg70
ruus
y /gb568fulhuvaglih050b6cgg70_index.html
. http://dlad4u.zhang-
. Euphorbia
27 Euphorbiaceae Ricid Siitlegen 1 lab.org/outputs/cfo6kjisb7unSpgnl1i6t15427/c
igida
g fobkjish7un5pgnlli6t15427 index.html
.. http://dlad4u.zhang-
. Ricinus )
27 Euphorbiaceae c . Hintyag1 675 lab.org/outputs/jht21i26ilc3n2geltlbg67144/jht
ommunis
21i26ilc3n2geltlbq67144_index.html
http://dlad4u.zhang-
Astragalus
28 Fabaceae Bustillosii 853 lab.org/outputs/8gk7rgfubpds1e565r0h48in96/
ustillosii
8gk7rgfubpds1e565r0h48in96_index.html
http://dlad4u.zhang-
Castanea
28 Fabaceae Safi Kestane 24 lab.org/outputs/1n8m4s8bncj8acjge2thnup451
ativa
/1n8m4s8bncj8acjqe2thnup451_index.html
. http://dlad4u.zhang-
Ceratonia )
28 Fabaceae Sil Kegiboynuzu 13 lab.org/outputs/gg40plirhdglvOn05mn7tvvi44/
iliqgua
a 9g40plirhdglvOn05mn7tvvid4_index.html
http://dlad4u.zhang-
Galega )
28 Fabaceae 4 0/Kegisedefi 11 lab.org/outputs/tsdcbjgvtlcupiOgOsceroi4e0/tsd
Officinalis L. . . . .
cbjgvtlcupiOgOsceroi4e0_index.html
: http://dlad4u.zhang-
Glycyrrhiza
28 Fabaceae a0 Meyan 547 lab.org/outputs/mnpeOclildloocrggcalaseljo/
abra
mnpeOcllldloocrggcalaseljO_index.html
. http://dlad4u.zhang-
Glycyrrhiza
28 Fabaceae Glabra L 0/ Meyan 102 lab.org/outputs/pofgt93p44gplv3ri6prf8j812/p
abra L.
0fgt93p44gplv3rj6prf8j812_index.html
http://dlad4u.zhang-
Lathyrus t2
28 Fabaceae Sai Miirdiimiik 68 lab.org/outputs/kreuremrs0jr17t4tfiehgj2q6/kr
ativus
euremrs0jrl17t4tfiehgj2g6_index.html
. http://dlad4u.zhang-
Lupinus .
28 Fabaceae Al Termiye 32 lab.org/outputs/dqgvg941qkqOkc8766p41kojo
us
7/dggvq941gkqOkc8766p41kojo7_index.html
Lupinus http:/dlad4u.zhang-
28 Fabaceae Angustifolius 0/ Acibakla 14 lab.org/outputs/bdbfgsaldi8agftga4iu99jdi2/b
L. dbfgsaldl8agftgadiu99jdi2_index.html
http://dlad4u.zhang-
Phaseolus t2
28 Fabaceae Vulaari Fasiilye 340 lab.org/outputs/s3ebq63rnf33ig371blg0ale92/
ulgaris
g s3ebg63rnf33ig371b1g0ale9d2_index.html
http://dlad4u.zhang-
Quercus Kermes
28 Fabaceae . ) 2 lab.org/outputs/a2fb2rj2jbbbm5gmc5ieh09e57
Coccifera Mesesi . . .
[a2fb2rj2jbbbm5gmc5ieh09e57 _index.html
http://dlad4u.zhang-
Quercus
28 Fabaceae Rob Sapli Mese 32 lab.org/outputs/Igghhro14hggmoOfhjinn3cb3h3/
opur
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lgghhr014hggmOfhjinn3cb3h3_index.html



http://dlad4u.zhang-lab.org/outputs/gb568fu1huvagllh05ob6cgg70/gb568fu1huvagllh05ob6cgg70_index.html
http://dlad4u.zhang-lab.org/outputs/gb568fu1huvagllh05ob6cgg70/gb568fu1huvagllh05ob6cgg70_index.html
http://dlad4u.zhang-lab.org/outputs/gb568fu1huvagllh05ob6cgg70/gb568fu1huvagllh05ob6cgg70_index.html
http://dlad4u.zhang-lab.org/outputs/cfo6kjisb7un5pqnl1i6t15427/cfo6kjisb7un5pqnl1i6t15427_index.html
http://dlad4u.zhang-lab.org/outputs/cfo6kjisb7un5pqnl1i6t15427/cfo6kjisb7un5pqnl1i6t15427_index.html
http://dlad4u.zhang-lab.org/outputs/cfo6kjisb7un5pqnl1i6t15427/cfo6kjisb7un5pqnl1i6t15427_index.html
http://dlad4u.zhang-lab.org/outputs/jht21i26ilc3n2ge1tlbq67l44/jht21i26ilc3n2ge1tlbq67l44_index.html
http://dlad4u.zhang-lab.org/outputs/jht21i26ilc3n2ge1tlbq67l44/jht21i26ilc3n2ge1tlbq67l44_index.html
http://dlad4u.zhang-lab.org/outputs/jht21i26ilc3n2ge1tlbq67l44/jht21i26ilc3n2ge1tlbq67l44_index.html
http://dlad4u.zhang-lab.org/outputs/8gk7rgfu6pds1e565r0h48in96/8gk7rgfu6pds1e565r0h48in96_index.html
http://dlad4u.zhang-lab.org/outputs/8gk7rgfu6pds1e565r0h48in96/8gk7rgfu6pds1e565r0h48in96_index.html
http://dlad4u.zhang-lab.org/outputs/8gk7rgfu6pds1e565r0h48in96/8gk7rgfu6pds1e565r0h48in96_index.html
http://dlad4u.zhang-lab.org/outputs/1n8m4s8bncj8acjqe2thnup451/1n8m4s8bncj8acjqe2thnup451_index.html
http://dlad4u.zhang-lab.org/outputs/1n8m4s8bncj8acjqe2thnup451/1n8m4s8bncj8acjqe2thnup451_index.html
http://dlad4u.zhang-lab.org/outputs/1n8m4s8bncj8acjqe2thnup451/1n8m4s8bncj8acjqe2thnup451_index.html
http://dlad4u.zhang-lab.org/outputs/gq40plirhdqlv9n05mn7tvvi44/gq40plirhdqlv9n05mn7tvvi44_index.html
http://dlad4u.zhang-lab.org/outputs/gq40plirhdqlv9n05mn7tvvi44/gq40plirhdqlv9n05mn7tvvi44_index.html
http://dlad4u.zhang-lab.org/outputs/gq40plirhdqlv9n05mn7tvvi44/gq40plirhdqlv9n05mn7tvvi44_index.html
http://dlad4u.zhang-lab.org/outputs/tsdcbjgvtlcupi0g0sceroi4e0/tsdcbjgvtlcupi0g0sceroi4e0_index.html
http://dlad4u.zhang-lab.org/outputs/tsdcbjgvtlcupi0g0sceroi4e0/tsdcbjgvtlcupi0g0sceroi4e0_index.html
http://dlad4u.zhang-lab.org/outputs/tsdcbjgvtlcupi0g0sceroi4e0/tsdcbjgvtlcupi0g0sceroi4e0_index.html
http://dlad4u.zhang-lab.org/outputs/mnpe0cl1ld1oocrggca1ase1j0/mnpe0cl1ld1oocrggca1ase1j0_index.html
http://dlad4u.zhang-lab.org/outputs/mnpe0cl1ld1oocrggca1ase1j0/mnpe0cl1ld1oocrggca1ase1j0_index.html
http://dlad4u.zhang-lab.org/outputs/mnpe0cl1ld1oocrggca1ase1j0/mnpe0cl1ld1oocrggca1ase1j0_index.html
http://dlad4u.zhang-lab.org/outputs/pofgt93p44gp1v3rj6prf8j812/pofgt93p44gp1v3rj6prf8j812_index.html
http://dlad4u.zhang-lab.org/outputs/pofgt93p44gp1v3rj6prf8j812/pofgt93p44gp1v3rj6prf8j812_index.html
http://dlad4u.zhang-lab.org/outputs/pofgt93p44gp1v3rj6prf8j812/pofgt93p44gp1v3rj6prf8j812_index.html
http://dlad4u.zhang-lab.org/outputs/kreuremrs0jr17t4tfiehgj2q6/kreuremrs0jr17t4tfiehgj2q6_index.html
http://dlad4u.zhang-lab.org/outputs/kreuremrs0jr17t4tfiehgj2q6/kreuremrs0jr17t4tfiehgj2q6_index.html
http://dlad4u.zhang-lab.org/outputs/kreuremrs0jr17t4tfiehgj2q6/kreuremrs0jr17t4tfiehgj2q6_index.html
http://dlad4u.zhang-lab.org/outputs/dqgvq941qkq0kc8766p41kojo7/dqgvq941qkq0kc8766p41kojo7_index.html
http://dlad4u.zhang-lab.org/outputs/dqgvq941qkq0kc8766p41kojo7/dqgvq941qkq0kc8766p41kojo7_index.html
http://dlad4u.zhang-lab.org/outputs/dqgvq941qkq0kc8766p41kojo7/dqgvq941qkq0kc8766p41kojo7_index.html
http://dlad4u.zhang-lab.org/outputs/bdbfgsa1d18agftga4iu99jdl2/bdbfgsa1d18agftga4iu99jdl2_index.html
http://dlad4u.zhang-lab.org/outputs/bdbfgsa1d18agftga4iu99jdl2/bdbfgsa1d18agftga4iu99jdl2_index.html
http://dlad4u.zhang-lab.org/outputs/bdbfgsa1d18agftga4iu99jdl2/bdbfgsa1d18agftga4iu99jdl2_index.html
http://dlad4u.zhang-lab.org/outputs/s3ebq63rnf33ig371b1q0a1e92/s3ebq63rnf33ig371b1q0a1e92_index.html
http://dlad4u.zhang-lab.org/outputs/s3ebq63rnf33ig371b1q0a1e92/s3ebq63rnf33ig371b1q0a1e92_index.html
http://dlad4u.zhang-lab.org/outputs/s3ebq63rnf33ig371b1q0a1e92/s3ebq63rnf33ig371b1q0a1e92_index.html
http://dlad4u.zhang-lab.org/outputs/lqghhr014hqgm0fhjinn3cb3h3/lqghhr014hqgm0fhjinn3cb3h3_index.html
http://dlad4u.zhang-lab.org/outputs/lqghhr014hqgm0fhjinn3cb3h3/lqghhr014hqgm0fhjinn3cb3h3_index.html
http://dlad4u.zhang-lab.org/outputs/lqghhr014hqgm0fhjinn3cb3h3/lqghhr014hqgm0fhjinn3cb3h3_index.html

Sira . . . Hastahk
Aile (Family) Bitki Adi Tiirkg¢e Isim DLAD4U
No Sayisi
. http://dlad4u.zhang-
Robinia Yalanciakasy
28 Fabaceae . 63 lab.org/outputs/stadqbim63fpk3h0gsI810vI15/
Pseudoacacia a . .
sta4gbim63fpk3h0gsI810vI15_index.html
Robinia http://dlad4u.zhang-
. 0/Yalanciakas
28 Fabaceae Pseudoacacia 13 lab.org/outputs/epbve3n4hp6g2n9ov76vh7vpa
a
L. y 5/epbve3n4hp6g2n9ov76vh7vpa5_index.html
Trigonella http:/dlad4u.zhang-
28 Fabaceae Foenum- Cemen Otu 132 lab.org/outputs/236hpdual7civvc3mgllirbm9
Graecum 6/236hpdual7civve3mgllirbm96_index.html
Trigonella http:/dlad4u.zhang-
28 Fabaceae Foenum- 0/Cemenotu 64 lab.org/outputs/ugtmkpaj3gpkbcfggvcoft3mué
Graecum L. lugtmkpaj3gpkbcfggvcoft3mu6_index.html
http://dlad4u.zhang-

28 Fabaceae Vicia Ervilia  Kiisne 8 lab.org/outputs/8vffo28t2vn9b90d0gcOribcg3/
8vffo28t2vn9b90d0gcOrlbeg3 index.html
http://dlad4u.zhang-

28 Fabaceae Vicia Faba Bakla 100 lab.org/outputs/rp89kda384vbulal7due3c8tl5/
rp89kda384vbulal7due3c8tl5_index.html

. http://dlad4u.zhang-
. Centaurium Kirmizikantar
29 Gentianaceae 23 lab.org/outputs/kuiv6ehcl1srpj38mj9reojag6/k
Erythraea on . .. T
uivbehc11srpj38mj9reojag6 _index.html
; http://dlad4u.zhang-
i Gentiana
29 Gentianaceae Olivieri Afat 4 lab.org/outputs/i69m1874r8rc59g4aeaglpb9o4
ivieri
/i69m1874r8rc59g4aeaglpb9o4_index.html
Gentiana http://dlad4u.zhang-
29 Gentianaceae Olivieri 0/Afat Otu 3 lab.org/outputs/f402a3budug31463m959flk106
Griseb. /f402a3buduqg31463m959flk106_index.html
. http://dlad4u.zhang-
. Erodium . )
30 Geraniaceae . . Ignelik 1 lab.org/outputs/3dqr99kqg20bk9eku2gobatnv4
Cicutarium .
/3dqr99kqg20bk9eku2go5atnv4_index.html
. http://dlad4u.zhang-
. Geranium
30 Geraniaceae . Dag Itirt 4 lab.org/outputs/9mnc10608q6j52dpehil774ud
Robertianum ] ) .
1/9mnc10608q6j52dpehil774udl_index.html
Geranium http:/dlad4u.zhang-
30 Geraniaceae Robertianum  0/Dag Itirt 2 lab.org/outputs/q4ps950r6kh3vrilldoul524v0/
L. 04ps950r6kh3vrilldoul524v0_index.html
. http://dlad4u.zhang-
. Geranium
30 Geraniaceae Cakmuz 3 lab.org/outputs/hv23prkp5auom5npkprbuacce
Tuberosum ]
6/hv23prkp5auom5npkprbuacce6_index.html
. http://dlad4u.zhang-
. Pelargonium
30 Geraniaceae 0 13 lab.org/outputs/e9vmhsi3ksktnc12I5urddinj7/e
Graveolens ] .
9vmhsi3ksktnc1215urddinj7_index.html
. http://dlad4u.zhang-
. Hypericum
31 Hypericaceae Kizilcikotu 1 lab.org/outputs/ddehlitqunlicmpvivhg958hhe

Adenotrichum
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3/ddehlitqunicmpvivhg958hhe3 index.html



http://dlad4u.zhang-lab.org/outputs/sta4qbim63fpk3h0gsl810vl15/sta4qbim63fpk3h0gsl810vl15_index.html
http://dlad4u.zhang-lab.org/outputs/sta4qbim63fpk3h0gsl810vl15/sta4qbim63fpk3h0gsl810vl15_index.html
http://dlad4u.zhang-lab.org/outputs/sta4qbim63fpk3h0gsl810vl15/sta4qbim63fpk3h0gsl810vl15_index.html
http://dlad4u.zhang-lab.org/outputs/epbve3n4hp6g2n9ov76vh7vpa5/epbve3n4hp6g2n9ov76vh7vpa5_index.html
http://dlad4u.zhang-lab.org/outputs/epbve3n4hp6g2n9ov76vh7vpa5/epbve3n4hp6g2n9ov76vh7vpa5_index.html
http://dlad4u.zhang-lab.org/outputs/epbve3n4hp6g2n9ov76vh7vpa5/epbve3n4hp6g2n9ov76vh7vpa5_index.html
http://dlad4u.zhang-lab.org/outputs/236hpdua17civvc3mg11lrbm96/236hpdua17civvc3mg11lrbm96_index.html
http://dlad4u.zhang-lab.org/outputs/236hpdua17civvc3mg11lrbm96/236hpdua17civvc3mg11lrbm96_index.html
http://dlad4u.zhang-lab.org/outputs/236hpdua17civvc3mg11lrbm96/236hpdua17civvc3mg11lrbm96_index.html
http://dlad4u.zhang-lab.org/outputs/uqtmkpaj3gpkbcfqqvcoft3mu6/uqtmkpaj3gpkbcfqqvcoft3mu6_index.html
http://dlad4u.zhang-lab.org/outputs/uqtmkpaj3gpkbcfqqvcoft3mu6/uqtmkpaj3gpkbcfqqvcoft3mu6_index.html
http://dlad4u.zhang-lab.org/outputs/uqtmkpaj3gpkbcfqqvcoft3mu6/uqtmkpaj3gpkbcfqqvcoft3mu6_index.html
http://dlad4u.zhang-lab.org/outputs/8vffo28t2vn9b9od0gc0r1bcg3/8vffo28t2vn9b9od0gc0r1bcg3_index.html
http://dlad4u.zhang-lab.org/outputs/8vffo28t2vn9b9od0gc0r1bcg3/8vffo28t2vn9b9od0gc0r1bcg3_index.html
http://dlad4u.zhang-lab.org/outputs/8vffo28t2vn9b9od0gc0r1bcg3/8vffo28t2vn9b9od0gc0r1bcg3_index.html
http://dlad4u.zhang-lab.org/outputs/rp89kda384vbu1al7due3c8tl5/rp89kda384vbu1al7due3c8tl5_index.html
http://dlad4u.zhang-lab.org/outputs/rp89kda384vbu1al7due3c8tl5/rp89kda384vbu1al7due3c8tl5_index.html
http://dlad4u.zhang-lab.org/outputs/rp89kda384vbu1al7due3c8tl5/rp89kda384vbu1al7due3c8tl5_index.html
http://dlad4u.zhang-lab.org/outputs/kuiv6ehc11srpj38mj9reojag6/kuiv6ehc11srpj38mj9reojag6_index.html
http://dlad4u.zhang-lab.org/outputs/kuiv6ehc11srpj38mj9reojag6/kuiv6ehc11srpj38mj9reojag6_index.html
http://dlad4u.zhang-lab.org/outputs/kuiv6ehc11srpj38mj9reojag6/kuiv6ehc11srpj38mj9reojag6_index.html
http://dlad4u.zhang-lab.org/outputs/i69m1874r8rc59g4aeaglpb9o4/i69m1874r8rc59g4aeaglpb9o4_index.html
http://dlad4u.zhang-lab.org/outputs/i69m1874r8rc59g4aeaglpb9o4/i69m1874r8rc59g4aeaglpb9o4_index.html
http://dlad4u.zhang-lab.org/outputs/i69m1874r8rc59g4aeaglpb9o4/i69m1874r8rc59g4aeaglpb9o4_index.html
http://dlad4u.zhang-lab.org/outputs/f402a3buduq3l463m959flk106/f402a3buduq3l463m959flk106_index.html
http://dlad4u.zhang-lab.org/outputs/f402a3buduq3l463m959flk106/f402a3buduq3l463m959flk106_index.html
http://dlad4u.zhang-lab.org/outputs/f402a3buduq3l463m959flk106/f402a3buduq3l463m959flk106_index.html
http://dlad4u.zhang-lab.org/outputs/3dqr99kqg20bk9eku2go5atnv4/3dqr99kqg20bk9eku2go5atnv4_index.html
http://dlad4u.zhang-lab.org/outputs/3dqr99kqg20bk9eku2go5atnv4/3dqr99kqg20bk9eku2go5atnv4_index.html
http://dlad4u.zhang-lab.org/outputs/3dqr99kqg20bk9eku2go5atnv4/3dqr99kqg20bk9eku2go5atnv4_index.html
http://dlad4u.zhang-lab.org/outputs/9mnc106o8q6j52dpehi1774ud1/9mnc106o8q6j52dpehi1774ud1_index.html
http://dlad4u.zhang-lab.org/outputs/9mnc106o8q6j52dpehi1774ud1/9mnc106o8q6j52dpehi1774ud1_index.html
http://dlad4u.zhang-lab.org/outputs/9mnc106o8q6j52dpehi1774ud1/9mnc106o8q6j52dpehi1774ud1_index.html
http://dlad4u.zhang-lab.org/outputs/q4ps950r6kh3vril1doul524v0/q4ps950r6kh3vril1doul524v0_index.html
http://dlad4u.zhang-lab.org/outputs/q4ps950r6kh3vril1doul524v0/q4ps950r6kh3vril1doul524v0_index.html
http://dlad4u.zhang-lab.org/outputs/q4ps950r6kh3vril1doul524v0/q4ps950r6kh3vril1doul524v0_index.html
http://dlad4u.zhang-lab.org/outputs/hv23prkp5auom5npkpr5uacce6/hv23prkp5auom5npkpr5uacce6_index.html
http://dlad4u.zhang-lab.org/outputs/hv23prkp5auom5npkpr5uacce6/hv23prkp5auom5npkpr5uacce6_index.html
http://dlad4u.zhang-lab.org/outputs/hv23prkp5auom5npkpr5uacce6/hv23prkp5auom5npkpr5uacce6_index.html
http://dlad4u.zhang-lab.org/outputs/e9vmhsi3ksktnc12l5urddlnj7/e9vmhsi3ksktnc12l5urddlnj7_index.html
http://dlad4u.zhang-lab.org/outputs/e9vmhsi3ksktnc12l5urddlnj7/e9vmhsi3ksktnc12l5urddlnj7_index.html
http://dlad4u.zhang-lab.org/outputs/e9vmhsi3ksktnc12l5urddlnj7/e9vmhsi3ksktnc12l5urddlnj7_index.html
http://dlad4u.zhang-lab.org/outputs/ddeh1itqun1cmpv1vhg958hhe3/ddeh1itqun1cmpv1vhg958hhe3_index.html
http://dlad4u.zhang-lab.org/outputs/ddeh1itqun1cmpv1vhg958hhe3/ddeh1itqun1cmpv1vhg958hhe3_index.html
http://dlad4u.zhang-lab.org/outputs/ddeh1itqun1cmpv1vhg958hhe3/ddeh1itqun1cmpv1vhg958hhe3_index.html

Sira . . . Hastahk
Aile (Family) Bitki Adi Tiirkg¢e Isim DLAD4U
No Sayisi
Hypericum http://dlad4u.zhang-
31 Hypericaceae Empetrifoliu Cobanyapragi 4 lab.org/outputs/ap6fgsh9v4h70gjegsgagsudo7/
m ap6fgsh9v4h70gjegsgag5udo?_index.html
. http://dlad4u.zhang-
. Hypericum
31 Hypericaceae Kantaron 396 lab.org/outputs/3vrcpt5pod4enn595lomedpu0l
Perforatum .
[3vrcptSpod4enn595lomedpu0l_index.html
. http://dlad4u.zhang-
) Hypericum
31 Hypericaceae 0/Kantaron 98 lab.org/outputs/b75333rushv29iofiej3bu7igs/b
Perforatum L. o
75333rushv29iofiej3bu7ig5_index.html
. http://dlad4u.zhang-
. Hypericum Karahasangay
31 Hypericaceae Scab 1 lab.org/outputs/2gbmr6aljoe07119k0err2be71/
caorum
! 2gbmr6aljoe07119k0err2be71_index.html
Hypericum http://dlad4u.zhang-
31 Hypericaceae Triquetrifoliu ~ Pirpirotu 3 lab.org/outputs/i3ggqk1t99k8bjhbug5tadjs63/i
m 3999k1t99k8bjhbug5tadjs63_index.html
http://dlad4u.zhang-
32 Juglandaceae Juglans Regia  Ceviz 168 lab.org/outputs/b5lei70tvnbfr2k71f1dbhmeb2/
b5lei70tvnbfr2k7Ifldbhmeb?2_index.html
. http://dlad4u.zhang-
Juglans Regia .
32 Juglandaceae r 0/Ceviz 52 lab.org/outputs/cgjkitd21n83e2ajlmcvbOpgp5/
' cqjkitd21n83e2ajlmcvbOpgp5_index.html
. http://dlad4u.zhang-
) Lamium
33 Lamiaceae . Baltutan 1 lab.org/outputs/1c9d12u7slsiu5cl8el6534hme6/
Amplexicaule . .
1c9d12u7slsiu5cl8el6534hm6_index.html
http://dlad4u.zhang-
) Lavandula
33 Lamiaceae Stoech Karabasg 9 lab.org/outputs/uce4ajb3ejfimgbvinie4tfc75/uc
oechas
edajb3ejfimgbvinie4tfc75_index.html
http://dlad4u.zhang-
) Lavandula acuL
33 Lamiaceae Stoechas L 0/Karabas 7 lab.org/outputs/g26p470fvueh3lugss2vjordj2/g
oechas L.
26p470fvueh3lugss2vjordj2_index.html
. http://dlad4u.zhang-
) Melissa
33 Lamiaceae Officinali Ogulotu 747 lab.org/outputs/dtvtdcu9umh167t40tumvu4rj4/
icinalis
dtvtdcu9umh167t40tumvudrj4_index.html
. http://dlad4u.zhang-
) Melissa
33 Lamiaceae L 0/0Ogulotu 110 lab.org/outputs/1sbnot7srh69r185bon10e61s6/
Officinalis L. .
1sbnot7srh69r185bon10e6Is6_index.html
http://dlad4u.zhang-
. Mentha . actuzndn
33 Lamiaceae Aquati Su Nanesi 11 lab.org/outputs/cjqvj5dI9bvliga8mp4ok6audl/
uatica
g cjqvj5dI9bvliga8mp4ok6audl_index.html
http://dlad4u.zhang-
) Mentha acuL
33 Lamiaceae Longifoli Piink 22 lab.org/outputs/dOi2uaik9méi8tddutuubad262/
ongifolia
g d0i2uaikomeiBtddutuu6ad262_index html
http://dlad4u.zhang-
. Mentha
33 Lamiaceae . Yarpuz 16 lab.org/outputs/vOukmcilfdp6ubjovo0qqOdup
Pulegium
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2/vOukmcilfdp6ubjovo0gq0dup2_index.html



http://dlad4u.zhang-lab.org/outputs/ap6fgsh9v4h70gjegsgag5udo7/ap6fgsh9v4h70gjegsgag5udo7_index.html
http://dlad4u.zhang-lab.org/outputs/ap6fgsh9v4h70gjegsgag5udo7/ap6fgsh9v4h70gjegsgag5udo7_index.html
http://dlad4u.zhang-lab.org/outputs/ap6fgsh9v4h70gjegsgag5udo7/ap6fgsh9v4h70gjegsgag5udo7_index.html
http://dlad4u.zhang-lab.org/outputs/3vrcpt5pod4enn595lomcdpu01/3vrcpt5pod4enn595lomcdpu01_index.html
http://dlad4u.zhang-lab.org/outputs/3vrcpt5pod4enn595lomcdpu01/3vrcpt5pod4enn595lomcdpu01_index.html
http://dlad4u.zhang-lab.org/outputs/3vrcpt5pod4enn595lomcdpu01/3vrcpt5pod4enn595lomcdpu01_index.html
http://dlad4u.zhang-lab.org/outputs/b75333rushv29iofiej3bu7ig5/b75333rushv29iofiej3bu7ig5_index.html
http://dlad4u.zhang-lab.org/outputs/b75333rushv29iofiej3bu7ig5/b75333rushv29iofiej3bu7ig5_index.html
http://dlad4u.zhang-lab.org/outputs/b75333rushv29iofiej3bu7ig5/b75333rushv29iofiej3bu7ig5_index.html
http://dlad4u.zhang-lab.org/outputs/2gbmr6aljoe07119k0err2be71/2gbmr6aljoe07119k0err2be71_index.html
http://dlad4u.zhang-lab.org/outputs/2gbmr6aljoe07119k0err2be71/2gbmr6aljoe07119k0err2be71_index.html
http://dlad4u.zhang-lab.org/outputs/2gbmr6aljoe07119k0err2be71/2gbmr6aljoe07119k0err2be71_index.html
http://dlad4u.zhang-lab.org/outputs/i3ggqk1t99k8bjhbuq5tadjs63/i3ggqk1t99k8bjhbuq5tadjs63_index.html
http://dlad4u.zhang-lab.org/outputs/i3ggqk1t99k8bjhbuq5tadjs63/i3ggqk1t99k8bjhbuq5tadjs63_index.html
http://dlad4u.zhang-lab.org/outputs/i3ggqk1t99k8bjhbuq5tadjs63/i3ggqk1t99k8bjhbuq5tadjs63_index.html
http://dlad4u.zhang-lab.org/outputs/cqjkitd21n83e2aj1mcvb0pqp5/cqjkitd21n83e2aj1mcvb0pqp5_index.html
http://dlad4u.zhang-lab.org/outputs/cqjkitd21n83e2aj1mcvb0pqp5/cqjkitd21n83e2aj1mcvb0pqp5_index.html
http://dlad4u.zhang-lab.org/outputs/cqjkitd21n83e2aj1mcvb0pqp5/cqjkitd21n83e2aj1mcvb0pqp5_index.html
http://dlad4u.zhang-lab.org/outputs/1c9d12u7slsiu5cl8el6534hm6/1c9d12u7slsiu5cl8el6534hm6_index.html
http://dlad4u.zhang-lab.org/outputs/1c9d12u7slsiu5cl8el6534hm6/1c9d12u7slsiu5cl8el6534hm6_index.html
http://dlad4u.zhang-lab.org/outputs/1c9d12u7slsiu5cl8el6534hm6/1c9d12u7slsiu5cl8el6534hm6_index.html
http://dlad4u.zhang-lab.org/outputs/g26p470fvueh3lugss2vj9rdj2/g26p470fvueh3lugss2vj9rdj2_index.html
http://dlad4u.zhang-lab.org/outputs/g26p470fvueh3lugss2vj9rdj2/g26p470fvueh3lugss2vj9rdj2_index.html
http://dlad4u.zhang-lab.org/outputs/g26p470fvueh3lugss2vj9rdj2/g26p470fvueh3lugss2vj9rdj2_index.html
http://dlad4u.zhang-lab.org/outputs/dtvtdcu9umh167t40tumvu4rj4/dtvtdcu9umh167t40tumvu4rj4_index.html
http://dlad4u.zhang-lab.org/outputs/dtvtdcu9umh167t40tumvu4rj4/dtvtdcu9umh167t40tumvu4rj4_index.html
http://dlad4u.zhang-lab.org/outputs/dtvtdcu9umh167t40tumvu4rj4/dtvtdcu9umh167t40tumvu4rj4_index.html
http://dlad4u.zhang-lab.org/outputs/1sbnot7srh69r185bon10e6ls6/1sbnot7srh69r185bon10e6ls6_index.html
http://dlad4u.zhang-lab.org/outputs/1sbnot7srh69r185bon10e6ls6/1sbnot7srh69r185bon10e6ls6_index.html
http://dlad4u.zhang-lab.org/outputs/1sbnot7srh69r185bon10e6ls6/1sbnot7srh69r185bon10e6ls6_index.html
http://dlad4u.zhang-lab.org/outputs/cjqvj5dl9bvliqa8mp4ok6aud1/cjqvj5dl9bvliqa8mp4ok6aud1_index.html
http://dlad4u.zhang-lab.org/outputs/cjqvj5dl9bvliqa8mp4ok6aud1/cjqvj5dl9bvliqa8mp4ok6aud1_index.html
http://dlad4u.zhang-lab.org/outputs/cjqvj5dl9bvliqa8mp4ok6aud1/cjqvj5dl9bvliqa8mp4ok6aud1_index.html
http://dlad4u.zhang-lab.org/outputs/d0i2uaik9m6i8tddutuu6ad262/d0i2uaik9m6i8tddutuu6ad262_index.html
http://dlad4u.zhang-lab.org/outputs/d0i2uaik9m6i8tddutuu6ad262/d0i2uaik9m6i8tddutuu6ad262_index.html
http://dlad4u.zhang-lab.org/outputs/d0i2uaik9m6i8tddutuu6ad262/d0i2uaik9m6i8tddutuu6ad262_index.html
http://dlad4u.zhang-lab.org/outputs/v0ukmci1fdp6ubjovo0qq0dup2/v0ukmci1fdp6ubjovo0qq0dup2_index.html
http://dlad4u.zhang-lab.org/outputs/v0ukmci1fdp6ubjovo0qq0dup2/v0ukmci1fdp6ubjovo0qq0dup2_index.html
http://dlad4u.zhang-lab.org/outputs/v0ukmci1fdp6ubjovo0qq0dup2/v0ukmci1fdp6ubjovo0qq0dup2_index.html

Sira . . . Hastahk
Aile (Family) Bitki Adi Tiirkg¢e Isim DLAD4U
No Sayisi
http://dlad4u.zhang-
. Mentha aceuzndn
33 Lamiaceae Spi Esek Nanesi 65 lab.org/outputs/b61sv14Ir50728pivo4mdn8ro6
icata
P /b61sv14Ir50728pivodmdn8ro6_index.html
. http://dlad4u.zhang-
) Ocimum
33 Lamiaceae Basili Feslegen 101 lab.org/outputs/he4it5u766q7uj7nmidjlvcoo5/
asiicum
he4it5u766q7uj7nmidjlvcoo5_index.html
. . http://dlad4u.zhang-
. Origanum 0/Mercankosk
33 Lamiaceae ) 47 lab.org/outputs/chb2cpt461mcqvkdv7plpgfv76
Majorana L. , .
[cbb2cpt461meqvkdv7plpgfv76_index.html
. http://dlad4u.zhang-
. Origanum ) )
33 Lamiaceae Onit Bilyalikekik 115 lab.org/outputs/odcrvjOto05mg9jejmilfdjkj7/o
nites
dcrvj0to05mg9jejmilfdjkj7_index.html
. http://dlad4u.zhang-
. Origanum ) .
33 Lamiaceae Onites L 0/Bilyalikekik 47 lab.org/outputs/5i98e3v9altiavOfmOhkloupg2/
nites L.
5i98e3v9altiav0OfmOhkloupg2_index.html
Origanum
Vulgare L. http://dlad4u.zhang-

33 Lamiaceae Ssp. Hirtum Karakinik 1 lab.org/outputs/56s68if8d7qvp8vairréoob564/
(Link) 56s68if8d7qvp8vairr6oob564_index.html
lestwaart
Origanum http://dlad4u.zhang-

33 Lamiaceae Vulgare L. Karakimik 6 lab.org/outputs/n33b67hc50r9to0hngh6evhg65
Ssp. Vulgare /n33b67hc50r9to0hngh6evhg65_index.html
Origanum http://dlad4u.zhang-

33 Lamiaceae Vulgare Ssp. Karamercan 6 lab.org/outputs/a8856et61lopiuogoomvotdfmi
Hirtum /a8856et61lopiuogoomvotdfml_index.html
Origanum http://dlad4u.zhang-

33 Lamiaceae Vulgare Ssp. Karakinik 6 lab.org/outputs/gflrg4bm1cn76650ahpfli5m43
Vulgare [gflrg4bm1cn76650ahpflI5Sm43_index.html

. http://dlad4u.zhang-
. Rosmarinus o
33 Lamiaceae Officinali Biberiye 179 lab.org/outputs/mgitmgfrc4gpihgflse36r81m2/
icinalis
mgitmafrc4qpihqflse36r81m2_index.html
. http://dlad4u.zhang-
. Rosmarinus o
33 Lamiaceae L 0/Biberiye 77 lab.org/outputs/8ml712r161dfqlc7fqtevmp3u2/
Officinalis L. .
8ml712rl61dfqlc7fgtevmp3u2_index.html
. http://dlad4u.zhang-
. Salvia
33 Lamiaceae Mor Galabor 1 lab.org/outputs/hgk10gr5frmd37sctkui064oh7/
Cyanescens . .
hgk10gr5frmd37sctkui064oh7_index.html
. http://dlad4u.zhang-
) Salvia
33 Lamiaceae Eruti Adacay1 13 lab.org/outputs/Om43hflgnak416shvrjou74af7
ruticosa
[0m43hflgnak416shvrjou74af7_index.html
. http://dlad4u.zhang-
. Salvia

33 Lamiaceae Kog Salba 1 lab.org/outputs/2t2geahdac3be39avc8mgeurp?

Hydrangea
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[2t2geahdac3be39avc8mgeurp?_index.html



http://dlad4u.zhang-lab.org/outputs/b61sv14lr5o728pivo4mdn8ro6/b61sv14lr5o728pivo4mdn8ro6_index.html
http://dlad4u.zhang-lab.org/outputs/b61sv14lr5o728pivo4mdn8ro6/b61sv14lr5o728pivo4mdn8ro6_index.html
http://dlad4u.zhang-lab.org/outputs/b61sv14lr5o728pivo4mdn8ro6/b61sv14lr5o728pivo4mdn8ro6_index.html
http://dlad4u.zhang-lab.org/outputs/he4it5u766q7uj7nmidjlvcoo5/he4it5u766q7uj7nmidjlvcoo5_index.html
http://dlad4u.zhang-lab.org/outputs/he4it5u766q7uj7nmidjlvcoo5/he4it5u766q7uj7nmidjlvcoo5_index.html
http://dlad4u.zhang-lab.org/outputs/he4it5u766q7uj7nmidjlvcoo5/he4it5u766q7uj7nmidjlvcoo5_index.html
http://dlad4u.zhang-lab.org/outputs/cbb2cpt461mcqvkdv7plpgfv76/cbb2cpt461mcqvkdv7plpgfv76_index.html
http://dlad4u.zhang-lab.org/outputs/cbb2cpt461mcqvkdv7plpgfv76/cbb2cpt461mcqvkdv7plpgfv76_index.html
http://dlad4u.zhang-lab.org/outputs/cbb2cpt461mcqvkdv7plpgfv76/cbb2cpt461mcqvkdv7plpgfv76_index.html
http://dlad4u.zhang-lab.org/outputs/odcrvj0to05mg9jejmilfdjkj7/odcrvj0to05mg9jejmilfdjkj7_index.html
http://dlad4u.zhang-lab.org/outputs/odcrvj0to05mg9jejmilfdjkj7/odcrvj0to05mg9jejmilfdjkj7_index.html
http://dlad4u.zhang-lab.org/outputs/odcrvj0to05mg9jejmilfdjkj7/odcrvj0to05mg9jejmilfdjkj7_index.html
http://dlad4u.zhang-lab.org/outputs/5i98e3v9altiav0fm0hkloupg2/5i98e3v9altiav0fm0hkloupg2_index.html
http://dlad4u.zhang-lab.org/outputs/5i98e3v9altiav0fm0hkloupg2/5i98e3v9altiav0fm0hkloupg2_index.html
http://dlad4u.zhang-lab.org/outputs/5i98e3v9altiav0fm0hkloupg2/5i98e3v9altiav0fm0hkloupg2_index.html
http://dlad4u.zhang-lab.org/outputs/56s68if8d7qvp8vqirr6oob564/56s68if8d7qvp8vqirr6oob564_index.html
http://dlad4u.zhang-lab.org/outputs/56s68if8d7qvp8vqirr6oob564/56s68if8d7qvp8vqirr6oob564_index.html
http://dlad4u.zhang-lab.org/outputs/56s68if8d7qvp8vqirr6oob564/56s68if8d7qvp8vqirr6oob564_index.html
http://dlad4u.zhang-lab.org/outputs/n33b67hc50r9to0hngb6cvhg65/n33b67hc50r9to0hngb6cvhg65_index.html
http://dlad4u.zhang-lab.org/outputs/n33b67hc50r9to0hngb6cvhg65/n33b67hc50r9to0hngb6cvhg65_index.html
http://dlad4u.zhang-lab.org/outputs/n33b67hc50r9to0hngb6cvhg65/n33b67hc50r9to0hngb6cvhg65_index.html
http://dlad4u.zhang-lab.org/outputs/a8856et61lopiuogoomvotdfm1/a8856et61lopiuogoomvotdfm1_index.html
http://dlad4u.zhang-lab.org/outputs/a8856et61lopiuogoomvotdfm1/a8856et61lopiuogoomvotdfm1_index.html
http://dlad4u.zhang-lab.org/outputs/a8856et61lopiuogoomvotdfm1/a8856et61lopiuogoomvotdfm1_index.html
http://dlad4u.zhang-lab.org/outputs/gflrq4bm1cn76650ahpfll5m43/gflrq4bm1cn76650ahpfll5m43_index.html
http://dlad4u.zhang-lab.org/outputs/gflrq4bm1cn76650ahpfll5m43/gflrq4bm1cn76650ahpfll5m43_index.html
http://dlad4u.zhang-lab.org/outputs/gflrq4bm1cn76650ahpfll5m43/gflrq4bm1cn76650ahpfll5m43_index.html
http://dlad4u.zhang-lab.org/outputs/mgitmqfrc4qpihqflse36r81m2/mgitmqfrc4qpihqflse36r81m2_index.html
http://dlad4u.zhang-lab.org/outputs/mgitmqfrc4qpihqflse36r81m2/mgitmqfrc4qpihqflse36r81m2_index.html
http://dlad4u.zhang-lab.org/outputs/mgitmqfrc4qpihqflse36r81m2/mgitmqfrc4qpihqflse36r81m2_index.html
http://dlad4u.zhang-lab.org/outputs/8ml7l2rl61dfq1c7fqtevmp3u2/8ml7l2rl61dfq1c7fqtevmp3u2_index.html
http://dlad4u.zhang-lab.org/outputs/8ml7l2rl61dfq1c7fqtevmp3u2/8ml7l2rl61dfq1c7fqtevmp3u2_index.html
http://dlad4u.zhang-lab.org/outputs/8ml7l2rl61dfq1c7fqtevmp3u2/8ml7l2rl61dfq1c7fqtevmp3u2_index.html
http://dlad4u.zhang-lab.org/outputs/hqk10gr5frmd37sctkui064oh7/hqk10gr5frmd37sctkui064oh7_index.html
http://dlad4u.zhang-lab.org/outputs/hqk10gr5frmd37sctkui064oh7/hqk10gr5frmd37sctkui064oh7_index.html
http://dlad4u.zhang-lab.org/outputs/hqk10gr5frmd37sctkui064oh7/hqk10gr5frmd37sctkui064oh7_index.html
http://dlad4u.zhang-lab.org/outputs/0m43hf1gnak416shvrjou74af7/0m43hf1gnak416shvrjou74af7_index.html
http://dlad4u.zhang-lab.org/outputs/0m43hf1gnak416shvrjou74af7/0m43hf1gnak416shvrjou74af7_index.html
http://dlad4u.zhang-lab.org/outputs/0m43hf1gnak416shvrjou74af7/0m43hf1gnak416shvrjou74af7_index.html
http://dlad4u.zhang-lab.org/outputs/2t2geahdac3be39avc8mgeurp7/2t2geahdac3be39avc8mgeurp7_index.html
http://dlad4u.zhang-lab.org/outputs/2t2geahdac3be39avc8mgeurp7/2t2geahdac3be39avc8mgeurp7_index.html
http://dlad4u.zhang-lab.org/outputs/2t2geahdac3be39avc8mgeurp7/2t2geahdac3be39avc8mgeurp7_index.html

Sira . . . Hastahk
Aile (Family) Bitki Adi Tiirkg¢e Isim DLAD4U
No Sayisi
. http://dlad4u.zhang-
. Salvia
33 Lamiaceae L 0 111 lab.org/outputs/r3i8na0plfr4d1t4pocok92mgl/
Officinalis . .
r3i8nalplfr4ditdpocok92mgl_index.html
. http://dlad4u.zhang-
. Satureja o
33 Lamiaceae Cuneifoli Kayakekigi 1 lab.org/outputs/39hfrk9vp34hj10j6glgg92hs5/
uneifolia
39hfrk9vp34hj10j69lgg92hs5_index.html
. - . http://dlad4u.zhang-
. Satureja Halilibrahimz
33 Lamiaceae . lab.org/outputs/k3hh373mrOvtvajsfu82kour37/
Thymbra ahteri . .
k3hh373mr0Ovtvajsfu82kour37_index.html
A http://dlad4u.zhang-
. Sideritis ) e
33 Lamiaceae Perfoliat Fincangay1 1 lab.org/outputs/366q0i9geclrcb01t3jo61pg0l/
erfoliata
36600i9geclrch01t3jo61pg0l index.html
http://dlad4u.zhang-
. Stachys Haciosmanot
33 Lamiaceae A lab.org/outputs/t7db6t14ktvceObte62fanrobl/t
nnua u
7db6t14ktvceObte62fanrobl_index.html
. http://dlad4u.zhang-
. Teucrium
33 Lamiaceae Poli Aciyavsan 67 lab.org/outputs/4kp2t3m5hqgg5hghn8a2pjalda2
olium
0/4kp2t3m5hgg5hghn8a2pja0a20_index.html
. http://dlad4u.zhang-
. Teucrium
33 Lamiaceae o L 0/ Actyavsan 27 lab.org/outputs/gk3lu9g3I2gvkk3h0t8qt1f8c7/
olium L.
gk31u9g312gvkk3h0t8qt1f8c7_index.html
http://dlad4u.zhang-
. Thymbra
33 Lamiaceae F i) Zahter 2 lab.org/outputs/836vv9pvu3dbbtoSbufun7pogh
Icata
P 0/836vv9pvu3dbbt05bufun7pogh0_index.html
http://dlad4u.zhang-
. Thymbra
33 Lamiaceae Spi L 0// Zahter 1 lab.org/outputs/mén3j2ve3hd2nkolleli4n4vve
icata L.
P /m6n3j2ve3hd2nkolleli4n4vv6_index.html
Thymbra http://dlad4u.zhang-
33 Lamiaceae Spicata L. 0// Zahter 1 lab.org/outputs/jcamg54dcv93j1fcpm3pdo3i87
Var. Spicata [/jcamg54dcv93j1fcpm3pdo3i87_index.html
http://dlad4u.zhang-
) Thymus .
33 Lamiaceae Ana Kekik 2.547 lab.org/outputs/tc76if8cvnn8ivm2snjn43nb81/
Leucostomus . . . .
tc76if8cvnn8ivm2snjn43nb81_index.html
http://dlad4u.zhang-
33 Lamiaceae Thymus Sp. 0 177 lab.org/outputs/jkvvtvgailh5jiln80tglts4a2/jk
vvtvgailh5jiln80tglts4a2_index.html
. http://dlad4u.zhang-
. Vitex Agnus-
33 Lamiaceae Cast Hayit 123 lab.org/outputs/p95ii7dvoalmc1t698sn4mt8n3
astus
[p95ii7dvoalmc1t698sn4mt8n3_index.html
. http://dlad4u.zhang-
. Vitex Agnus-
33 Lamiaceae c L 0/Hay1t 49 lab.org/outputs/rg2matdbjdia2ctosmdfqcl3id/r
astus L.
g2matdbjdia2ctosmdfqcl3i4_index.html
. http://dlad4u.zhang-
Cinnamomum
34 Lauraceae . 205 lab.org/outputs/3114b0rf33925p9rv6eilanlo5/
Zeylanicum
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3114b0rf33925p9rv6eilanlo5_index.html



http://dlad4u.zhang-lab.org/outputs/r3i8na0plfr4d1t4pocok92mg1/r3i8na0plfr4d1t4pocok92mg1_index.html
http://dlad4u.zhang-lab.org/outputs/r3i8na0plfr4d1t4pocok92mg1/r3i8na0plfr4d1t4pocok92mg1_index.html
http://dlad4u.zhang-lab.org/outputs/r3i8na0plfr4d1t4pocok92mg1/r3i8na0plfr4d1t4pocok92mg1_index.html
http://dlad4u.zhang-lab.org/outputs/39hfrk9vp34hj10j6glgg92hs5/39hfrk9vp34hj10j6glgg92hs5_index.html
http://dlad4u.zhang-lab.org/outputs/39hfrk9vp34hj10j6glgg92hs5/39hfrk9vp34hj10j6glgg92hs5_index.html
http://dlad4u.zhang-lab.org/outputs/39hfrk9vp34hj10j6glgg92hs5/39hfrk9vp34hj10j6glgg92hs5_index.html
http://dlad4u.zhang-lab.org/outputs/k3hh373mr0vtvajsfu82kour37/k3hh373mr0vtvajsfu82kour37_index.html
http://dlad4u.zhang-lab.org/outputs/k3hh373mr0vtvajsfu82kour37/k3hh373mr0vtvajsfu82kour37_index.html
http://dlad4u.zhang-lab.org/outputs/k3hh373mr0vtvajsfu82kour37/k3hh373mr0vtvajsfu82kour37_index.html
http://dlad4u.zhang-lab.org/outputs/366q0i9qec1rcb01t3jo61pq01/366q0i9qec1rcb01t3jo61pq01_index.html
http://dlad4u.zhang-lab.org/outputs/366q0i9qec1rcb01t3jo61pq01/366q0i9qec1rcb01t3jo61pq01_index.html
http://dlad4u.zhang-lab.org/outputs/366q0i9qec1rcb01t3jo61pq01/366q0i9qec1rcb01t3jo61pq01_index.html
http://dlad4u.zhang-lab.org/outputs/t7db6t14ktvce0bte62fanrob1/t7db6t14ktvce0bte62fanrob1_index.html
http://dlad4u.zhang-lab.org/outputs/t7db6t14ktvce0bte62fanrob1/t7db6t14ktvce0bte62fanrob1_index.html
http://dlad4u.zhang-lab.org/outputs/t7db6t14ktvce0bte62fanrob1/t7db6t14ktvce0bte62fanrob1_index.html
http://dlad4u.zhang-lab.org/outputs/4kp2t3m5hqg5hghn8a2pja0a20/4kp2t3m5hqg5hghn8a2pja0a20_index.html
http://dlad4u.zhang-lab.org/outputs/4kp2t3m5hqg5hghn8a2pja0a20/4kp2t3m5hqg5hghn8a2pja0a20_index.html
http://dlad4u.zhang-lab.org/outputs/4kp2t3m5hqg5hghn8a2pja0a20/4kp2t3m5hqg5hghn8a2pja0a20_index.html
http://dlad4u.zhang-lab.org/outputs/gk3lu9q3l2gvkk3h0t8qt1f8c7/gk3lu9q3l2gvkk3h0t8qt1f8c7_index.html
http://dlad4u.zhang-lab.org/outputs/gk3lu9q3l2gvkk3h0t8qt1f8c7/gk3lu9q3l2gvkk3h0t8qt1f8c7_index.html
http://dlad4u.zhang-lab.org/outputs/gk3lu9q3l2gvkk3h0t8qt1f8c7/gk3lu9q3l2gvkk3h0t8qt1f8c7_index.html
http://dlad4u.zhang-lab.org/outputs/836vv9pvu3bbt05bufun7poqh0/836vv9pvu3bbt05bufun7poqh0_index.html
http://dlad4u.zhang-lab.org/outputs/836vv9pvu3bbt05bufun7poqh0/836vv9pvu3bbt05bufun7poqh0_index.html
http://dlad4u.zhang-lab.org/outputs/836vv9pvu3bbt05bufun7poqh0/836vv9pvu3bbt05bufun7poqh0_index.html
http://dlad4u.zhang-lab.org/outputs/m6n3j2ve3hd2nkol1eli4n4vv6/m6n3j2ve3hd2nkol1eli4n4vv6_index.html
http://dlad4u.zhang-lab.org/outputs/m6n3j2ve3hd2nkol1eli4n4vv6/m6n3j2ve3hd2nkol1eli4n4vv6_index.html
http://dlad4u.zhang-lab.org/outputs/m6n3j2ve3hd2nkol1eli4n4vv6/m6n3j2ve3hd2nkol1eli4n4vv6_index.html
http://dlad4u.zhang-lab.org/outputs/jcamg54dcv93j1fcpm3pdo3i87/jcamg54dcv93j1fcpm3pdo3i87_index.html
http://dlad4u.zhang-lab.org/outputs/jcamg54dcv93j1fcpm3pdo3i87/jcamg54dcv93j1fcpm3pdo3i87_index.html
http://dlad4u.zhang-lab.org/outputs/jcamg54dcv93j1fcpm3pdo3i87/jcamg54dcv93j1fcpm3pdo3i87_index.html
http://dlad4u.zhang-lab.org/outputs/tc76if8cvnn8ivm2snjn43nb81/tc76if8cvnn8ivm2snjn43nb81_index.html
http://dlad4u.zhang-lab.org/outputs/tc76if8cvnn8ivm2snjn43nb81/tc76if8cvnn8ivm2snjn43nb81_index.html
http://dlad4u.zhang-lab.org/outputs/tc76if8cvnn8ivm2snjn43nb81/tc76if8cvnn8ivm2snjn43nb81_index.html
http://dlad4u.zhang-lab.org/outputs/jkvvtvgai1h5ji1n80tg1ts4a2/jkvvtvgai1h5ji1n80tg1ts4a2_index.html
http://dlad4u.zhang-lab.org/outputs/jkvvtvgai1h5ji1n80tg1ts4a2/jkvvtvgai1h5ji1n80tg1ts4a2_index.html
http://dlad4u.zhang-lab.org/outputs/jkvvtvgai1h5ji1n80tg1ts4a2/jkvvtvgai1h5ji1n80tg1ts4a2_index.html
http://dlad4u.zhang-lab.org/outputs/p95ii7dvoa1mc1t698sn4mt8n3/p95ii7dvoa1mc1t698sn4mt8n3_index.html
http://dlad4u.zhang-lab.org/outputs/p95ii7dvoa1mc1t698sn4mt8n3/p95ii7dvoa1mc1t698sn4mt8n3_index.html
http://dlad4u.zhang-lab.org/outputs/p95ii7dvoa1mc1t698sn4mt8n3/p95ii7dvoa1mc1t698sn4mt8n3_index.html
http://dlad4u.zhang-lab.org/outputs/rg2matdbjdia2ctosmdfqcl3i4/rg2matdbjdia2ctosmdfqcl3i4_index.html
http://dlad4u.zhang-lab.org/outputs/rg2matdbjdia2ctosmdfqcl3i4/rg2matdbjdia2ctosmdfqcl3i4_index.html
http://dlad4u.zhang-lab.org/outputs/rg2matdbjdia2ctosmdfqcl3i4/rg2matdbjdia2ctosmdfqcl3i4_index.html
http://dlad4u.zhang-lab.org/outputs/3114b0rf33925p9rv6ei1an1o5/3114b0rf33925p9rv6ei1an1o5_index.html
http://dlad4u.zhang-lab.org/outputs/3114b0rf33925p9rv6ei1an1o5/3114b0rf33925p9rv6ei1an1o5_index.html
http://dlad4u.zhang-lab.org/outputs/3114b0rf33925p9rv6ei1an1o5/3114b0rf33925p9rv6ei1an1o5_index.html

Sira . . . Hastahk
Aile (Family) Bitki Adi Tiirkg¢e Isim DLAD4U
No Sayisi
http://dlad4u.zhang-
Laurus
34 Lauraceae Nobilis L 0/ Defne 24 lab.org/outputs/vhoo7ell5ple9rmch4v87qjt24/
ODIlIS L.
vhoo7ell5ple9rmch4v87qjt24 _index.html
. http://dlad4u.zhang-
. Linum ]
34 Linaceae o Narin Keten 2 lab.org/outputs/oop70e17rclti3bcggfhli32c3/o
Tenuifolium ) .
op70el17rclti3bcqgfhli32c3_index.html
Linum http://dladdu.zhang-
34 Linaceae Tenuifolium O/Narin Keten 2 lab.org/outputs/ckveqs71i2j9pta982qe08h6m7
L. [/ckveqs71i2j9pta982ge08h6m7_index.html
. http://dlad4u.zhang-
. Linum
34 Linaceae L Keten 540 lab.org/outputs/vohetljSk9umleh3tfh99t58s2/v
Usitatissimum ) ]
ohetlj5k9umleh3tfb99t58s2_index.html
Linum http://dlad4u.zhang-
34 Linaceae Usitatissimum  0/Keten 71 lab.org/outputs/mv06jn8rg5ugb2v7ktlr6126h3
L. [mv06jn8rq5ugb2v7kt1r6126h3_index.html
Viscum http://dlad4u.zhang-
35 Loranthaceae Album L. Ssp.  0/Okseotu 3 lab.org/outputs/un5shrhor7vocsgevltacet3b6/u
Album n5shrhor7vocsgevitacet3b6_index.html
. http://dlad4u.zhang-
Punica
36 Lythraceae Nar 278 lab.org/outputs/umbcOk7s98aif6ehmsi36p4ok
Granatum . . .
3/umbc0k7s98aif6ehmsi36p4ok3_index.html
http://dlad4u.zhang-
Abelmoschus
37 Malvaceae Bamya 49 lab.org/outputs/t6114673q0gkptfj882kg7bor4/t
Esculentus . .
6114673q0gkptfj882kg7bor4_index.html
. http://dlad4u.zhang-
Hibiscus
37 Malvaceae o/ 25 lab.org/outputs/d3es94un9jjfpm4vc3eq8nfhr2/
Esculentus L. . ]
d3es94un9jjfpm4vc3eq8nfhr2_index.html
L http://dlad4u.zhang-
Malva 0/Cobangoreg
37 Malvaceae . lab.org/outputs/fl2igdqtbim52t4rgkfsqk4t74/fl
Neglecta i ] )
2igdqtblm52t4rgkfsqk4t74 _index.html
Malva http://dlad4u.zhang-
37 Malvaceae Neglecta 0 5 lab.org/outputs/5ngqlfvgk2dikdgmov7jasl172
Wallr /5ngglfvgk2dikdgmov7jasl172_index.html
http://dlad4u.zhang-
Malva .
37 Malvaceae Svlvestri Ebegiimeci 8 lab.org/outputs/9mndi0gqg291fic3bnaiinlluu7/
Vestris
y 9mndi0gg291fic3bnaiinlluu?_index.html
http://dlad4u.zhang-
Malva
37 Malvaceae Svivestris L 0/Ebegiimeci 2 lab.org/outputs/tvOgmukbOvbve66s8fg1oilbj6
vestris L.
y /tvOgmukbOvbve66s8fgloilbj6_index.html
http://dlad4u.zhang-
38 Moraceae Ficus Carica  Incir 61 lab.org/outputs/tnmsv71ton33vg6gpulbou60j6/
tnmsv71ton33vg6gpulboub0j6_index.html
. . http://dlad4u.zhang-
Ficus Carica .
38 Moraceae L 0/Incir 15 lab.org/outputs/7go71ur0I2pvk7ptec6rrgm1j7/
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79071ur0I2pvk7ptec6rrgm1j7_index.html



http://dlad4u.zhang-lab.org/outputs/vhoo7ell5ple9rmch4v87qjt24/vhoo7ell5ple9rmch4v87qjt24_index.html
http://dlad4u.zhang-lab.org/outputs/vhoo7ell5ple9rmch4v87qjt24/vhoo7ell5ple9rmch4v87qjt24_index.html
http://dlad4u.zhang-lab.org/outputs/vhoo7ell5ple9rmch4v87qjt24/vhoo7ell5ple9rmch4v87qjt24_index.html
http://dlad4u.zhang-lab.org/outputs/oop70e17rcltl3bcqgfhli32c3/oop70e17rcltl3bcqgfhli32c3_index.html
http://dlad4u.zhang-lab.org/outputs/oop70e17rcltl3bcqgfhli32c3/oop70e17rcltl3bcqgfhli32c3_index.html
http://dlad4u.zhang-lab.org/outputs/oop70e17rcltl3bcqgfhli32c3/oop70e17rcltl3bcqgfhli32c3_index.html
http://dlad4u.zhang-lab.org/outputs/ckveqs71i2j9pta982qe08h6m7/ckveqs71i2j9pta982qe08h6m7_index.html
http://dlad4u.zhang-lab.org/outputs/ckveqs71i2j9pta982qe08h6m7/ckveqs71i2j9pta982qe08h6m7_index.html
http://dlad4u.zhang-lab.org/outputs/ckveqs71i2j9pta982qe08h6m7/ckveqs71i2j9pta982qe08h6m7_index.html
http://dlad4u.zhang-lab.org/outputs/vohetlj5k9umleh3tfb99t58s2/vohetlj5k9umleh3tfb99t58s2_index.html
http://dlad4u.zhang-lab.org/outputs/vohetlj5k9umleh3tfb99t58s2/vohetlj5k9umleh3tfb99t58s2_index.html
http://dlad4u.zhang-lab.org/outputs/vohetlj5k9umleh3tfb99t58s2/vohetlj5k9umleh3tfb99t58s2_index.html
http://dlad4u.zhang-lab.org/outputs/mv06jn8rq5uqb2v7kt1r6l26h3/mv06jn8rq5uqb2v7kt1r6l26h3_index.html
http://dlad4u.zhang-lab.org/outputs/mv06jn8rq5uqb2v7kt1r6l26h3/mv06jn8rq5uqb2v7kt1r6l26h3_index.html
http://dlad4u.zhang-lab.org/outputs/mv06jn8rq5uqb2v7kt1r6l26h3/mv06jn8rq5uqb2v7kt1r6l26h3_index.html
http://dlad4u.zhang-lab.org/outputs/un5shrhor7vocsgevltacet3b6/un5shrhor7vocsgevltacet3b6_index.html
http://dlad4u.zhang-lab.org/outputs/un5shrhor7vocsgevltacet3b6/un5shrhor7vocsgevltacet3b6_index.html
http://dlad4u.zhang-lab.org/outputs/un5shrhor7vocsgevltacet3b6/un5shrhor7vocsgevltacet3b6_index.html
http://dlad4u.zhang-lab.org/outputs/umbc0k7s98aif6ehmsi36p4ok3/umbc0k7s98aif6ehmsi36p4ok3_index.html
http://dlad4u.zhang-lab.org/outputs/umbc0k7s98aif6ehmsi36p4ok3/umbc0k7s98aif6ehmsi36p4ok3_index.html
http://dlad4u.zhang-lab.org/outputs/umbc0k7s98aif6ehmsi36p4ok3/umbc0k7s98aif6ehmsi36p4ok3_index.html
http://dlad4u.zhang-lab.org/outputs/t6l14673q0gkptfj882kg7bor4/t6l14673q0gkptfj882kg7bor4_index.html
http://dlad4u.zhang-lab.org/outputs/t6l14673q0gkptfj882kg7bor4/t6l14673q0gkptfj882kg7bor4_index.html
http://dlad4u.zhang-lab.org/outputs/t6l14673q0gkptfj882kg7bor4/t6l14673q0gkptfj882kg7bor4_index.html
http://dlad4u.zhang-lab.org/outputs/d3es94un9jjfpm4vc3eq8nfhr2/d3es94un9jjfpm4vc3eq8nfhr2_index.html
http://dlad4u.zhang-lab.org/outputs/d3es94un9jjfpm4vc3eq8nfhr2/d3es94un9jjfpm4vc3eq8nfhr2_index.html
http://dlad4u.zhang-lab.org/outputs/d3es94un9jjfpm4vc3eq8nfhr2/d3es94un9jjfpm4vc3eq8nfhr2_index.html
http://dlad4u.zhang-lab.org/outputs/fl2igdqtblm52t4rqkfsqk4t74/fl2igdqtblm52t4rqkfsqk4t74_index.html
http://dlad4u.zhang-lab.org/outputs/fl2igdqtblm52t4rqkfsqk4t74/fl2igdqtblm52t4rqkfsqk4t74_index.html
http://dlad4u.zhang-lab.org/outputs/fl2igdqtblm52t4rqkfsqk4t74/fl2igdqtblm52t4rqkfsqk4t74_index.html
http://dlad4u.zhang-lab.org/outputs/5ngq1fvgk2dlkdgmov7jasl172/5ngq1fvgk2dlkdgmov7jasl172_index.html
http://dlad4u.zhang-lab.org/outputs/5ngq1fvgk2dlkdgmov7jasl172/5ngq1fvgk2dlkdgmov7jasl172_index.html
http://dlad4u.zhang-lab.org/outputs/5ngq1fvgk2dlkdgmov7jasl172/5ngq1fvgk2dlkdgmov7jasl172_index.html
http://dlad4u.zhang-lab.org/outputs/9mndi0qg291flc3bnaiin11uu7/9mndi0qg291flc3bnaiin11uu7_index.html
http://dlad4u.zhang-lab.org/outputs/9mndi0qg291flc3bnaiin11uu7/9mndi0qg291flc3bnaiin11uu7_index.html
http://dlad4u.zhang-lab.org/outputs/9mndi0qg291flc3bnaiin11uu7/9mndi0qg291flc3bnaiin11uu7_index.html
http://dlad4u.zhang-lab.org/outputs/tv0gmukb0vbve66s8fg1oi1bj6/tv0gmukb0vbve66s8fg1oi1bj6_index.html
http://dlad4u.zhang-lab.org/outputs/tv0gmukb0vbve66s8fg1oi1bj6/tv0gmukb0vbve66s8fg1oi1bj6_index.html
http://dlad4u.zhang-lab.org/outputs/tv0gmukb0vbve66s8fg1oi1bj6/tv0gmukb0vbve66s8fg1oi1bj6_index.html
http://dlad4u.zhang-lab.org/outputs/tnmsv7lton33vg6gpulbou60j6/tnmsv7lton33vg6gpulbou60j6_index.html
http://dlad4u.zhang-lab.org/outputs/tnmsv7lton33vg6gpulbou60j6/tnmsv7lton33vg6gpulbou60j6_index.html
http://dlad4u.zhang-lab.org/outputs/tnmsv7lton33vg6gpulbou60j6/tnmsv7lton33vg6gpulbou60j6_index.html
http://dlad4u.zhang-lab.org/outputs/7go71ur0l2pvk7ptec6rrgm1j7/7go71ur0l2pvk7ptec6rrgm1j7_index.html
http://dlad4u.zhang-lab.org/outputs/7go71ur0l2pvk7ptec6rrgm1j7/7go71ur0l2pvk7ptec6rrgm1j7_index.html
http://dlad4u.zhang-lab.org/outputs/7go71ur0l2pvk7ptec6rrgm1j7/7go71ur0l2pvk7ptec6rrgm1j7_index.html

Sira . . . Hastahk
Aile (Family) Bitki Adi Tiirkg¢e Isim DLAD4U

No Sayisi
http://dlad4u.zhang-

38 Moraceae Morus Alba Ak Dut 101 lab.org/outputs/t59vfa2ldb3114ug0jceqs1b87/t
59vfa2ldb3114ug0jceqs1b87_index.html
http://dlad4u.zhang-

38 Moraceae Morus nigra Kara Dut 13 lab.org/outputs/ol65c5qomol9036k2fmr81luuk
7/0165c5gomol9036k2fmr81uuk?_index.html
http://dlad4u.zhang-

38 Moraceae Morus Rubra ~ Mor Dut 3 lab.org/outputs/qnhbsocs3g4212g1tf6k4hc673
/gnhbsocs3q421291tfeék4hc673_index.html
http://dlad4u.zhang-

Morus Rubra =
38 Moraceae L 0/Kara Dut 2 lab.org/outputs/5h2gbhflgerkm636bk61but38
' 2/5h2gbhflgerkm636bk61but382_index.html
Eucalyptus http:/dlad4u.zhang-
39 Myrtaceae Camaldulensi  Sitmaagaci 24 lab.org/outputs/2kciibo7qpl5d1s0ggbv0apjp7/
S 2kciibo7qgpl5d1s0ggbv0apjp7_index.html
http://dlad4u.zhang-
Myrtus .
39 Myrtaceae ’ Mersin 25 lab.org/outputs/h5qdud2f7oue9l01nl7rdr6h76/
Communis ]
h5gdud2f7oue9l01nl7rdr6h76_index.html
http://dlad4u.zhang-
Myrtus .
39 Myrtaceae . 0/ Mersin 13 lab.org/outputs/360th2c269hmOipu4phlv56ell
Communis L. . .
/360tb2c269hm0ipudphlv56ell_index.html
. http://dlad4u.zhang-
Jasminum .
40 Oleaceae ol Yasemin 4 lab.org/outputs/tcm6fbdninjovoeill525km281/t
ICInale
cméfbdninjovoeill525km281_index.html
http://dlad4u.zhang-
Olea )
40 Oleaceae E Zeytin 465 lab.org/outputs/I2bp2n5grnicndlk179mmajgé
uropaea
P 2/12bp2n5grnicndlk179mmajg62_index.html
http://dlad4u.zhang-
Olea .
40 Oleaceae 0/Zeytin 89 lab.org/outputs/i31lu0sr11me5f9jrn2rg4skms/i
Europaea L. . .
311u0sr11me5f9jrn2rg4skm5_index.html
. http://dlad4u.zhang-
Phillyrea acuL
40 Oleaceae Latifoli Akgakesme 6 lab.org/outputs/m6épe93se7tio9cdavfhvenifl2/
atirolia
m6pe93se7tio9cdavfhvenifl? _index.html
. http://dlad4u.zhang-
Phillyrea dL£hen
40 Oleaceae L atifolia L 0/Akgakesme 2 lab.org/outputs/h4m6ipbmrnObShacoObvlhjcel
atifolia L.
/hdm6ipbmrnOb5hacoObvlhjcel_index.html
. http://dlad4u.zhang-
Fumaria
43 Papaveraceae Officinali Sahtere 26 lab.org/outputs/g86c47ufpgbjuvologtbhlcsd6/
icinalis
g86c47ufpgbjuvologtShlcsd6_index.html
http://dlad4u.zhang-
Papaver
43 Papaveraceae A Kumhaghagt 4 lab.org/outputs/piag2acjvdtjeqj4r3fu0s7r36/pi
rgemone
g ag2acjvdtjegj4r3fu0s7r36_index.html
http://dlad4u.zhang-
Papaver o

43 Papaveraceae Rh Gelincik 11 lab.org/outputs/k6b99nenhn1dc62rpesgv495d

oeas
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2/k6b99nenhnldc62rpesgv495d2_index.html



http://dlad4u.zhang-lab.org/outputs/t59vfa2ldb3114ug0jceqs1b87/t59vfa2ldb3114ug0jceqs1b87_index.html
http://dlad4u.zhang-lab.org/outputs/t59vfa2ldb3114ug0jceqs1b87/t59vfa2ldb3114ug0jceqs1b87_index.html
http://dlad4u.zhang-lab.org/outputs/t59vfa2ldb3114ug0jceqs1b87/t59vfa2ldb3114ug0jceqs1b87_index.html
http://dlad4u.zhang-lab.org/outputs/ol65c5qomol9o36k2fmr81uuk7/ol65c5qomol9o36k2fmr81uuk7_index.html
http://dlad4u.zhang-lab.org/outputs/ol65c5qomol9o36k2fmr81uuk7/ol65c5qomol9o36k2fmr81uuk7_index.html
http://dlad4u.zhang-lab.org/outputs/ol65c5qomol9o36k2fmr81uuk7/ol65c5qomol9o36k2fmr81uuk7_index.html
http://dlad4u.zhang-lab.org/outputs/qnhbsocs3q4212g1tf6k4hc673/qnhbsocs3q4212g1tf6k4hc673_index.html
http://dlad4u.zhang-lab.org/outputs/qnhbsocs3q4212g1tf6k4hc673/qnhbsocs3q4212g1tf6k4hc673_index.html
http://dlad4u.zhang-lab.org/outputs/qnhbsocs3q4212g1tf6k4hc673/qnhbsocs3q4212g1tf6k4hc673_index.html
http://dlad4u.zhang-lab.org/outputs/5h2gbhf1qerkm636bk61but382/5h2gbhf1qerkm636bk61but382_index.html
http://dlad4u.zhang-lab.org/outputs/5h2gbhf1qerkm636bk61but382/5h2gbhf1qerkm636bk61but382_index.html
http://dlad4u.zhang-lab.org/outputs/5h2gbhf1qerkm636bk61but382/5h2gbhf1qerkm636bk61but382_index.html
http://dlad4u.zhang-lab.org/outputs/2kciibo7qpl5d1s0gqbv0apjp7/2kciibo7qpl5d1s0gqbv0apjp7_index.html
http://dlad4u.zhang-lab.org/outputs/2kciibo7qpl5d1s0gqbv0apjp7/2kciibo7qpl5d1s0gqbv0apjp7_index.html
http://dlad4u.zhang-lab.org/outputs/2kciibo7qpl5d1s0gqbv0apjp7/2kciibo7qpl5d1s0gqbv0apjp7_index.html
http://dlad4u.zhang-lab.org/outputs/h5qdud2f7oue9l01nl7rdr6h76/h5qdud2f7oue9l01nl7rdr6h76_index.html
http://dlad4u.zhang-lab.org/outputs/h5qdud2f7oue9l01nl7rdr6h76/h5qdud2f7oue9l01nl7rdr6h76_index.html
http://dlad4u.zhang-lab.org/outputs/h5qdud2f7oue9l01nl7rdr6h76/h5qdud2f7oue9l01nl7rdr6h76_index.html
http://dlad4u.zhang-lab.org/outputs/360tb2c269hm0ipu4phlv56el1/360tb2c269hm0ipu4phlv56el1_index.html
http://dlad4u.zhang-lab.org/outputs/360tb2c269hm0ipu4phlv56el1/360tb2c269hm0ipu4phlv56el1_index.html
http://dlad4u.zhang-lab.org/outputs/360tb2c269hm0ipu4phlv56el1/360tb2c269hm0ipu4phlv56el1_index.html
http://dlad4u.zhang-lab.org/outputs/tcm6fbdninjovoeill525km281/tcm6fbdninjovoeill525km281_index.html
http://dlad4u.zhang-lab.org/outputs/tcm6fbdninjovoeill525km281/tcm6fbdninjovoeill525km281_index.html
http://dlad4u.zhang-lab.org/outputs/tcm6fbdninjovoeill525km281/tcm6fbdninjovoeill525km281_index.html
http://dlad4u.zhang-lab.org/outputs/l2bp2n5grn1cndlk179mmajg62/l2bp2n5grn1cndlk179mmajg62_index.html
http://dlad4u.zhang-lab.org/outputs/l2bp2n5grn1cndlk179mmajg62/l2bp2n5grn1cndlk179mmajg62_index.html
http://dlad4u.zhang-lab.org/outputs/l2bp2n5grn1cndlk179mmajg62/l2bp2n5grn1cndlk179mmajg62_index.html
http://dlad4u.zhang-lab.org/outputs/i31lu0sr11me5f9jrn2rq4skm5/i31lu0sr11me5f9jrn2rq4skm5_index.html
http://dlad4u.zhang-lab.org/outputs/i31lu0sr11me5f9jrn2rq4skm5/i31lu0sr11me5f9jrn2rq4skm5_index.html
http://dlad4u.zhang-lab.org/outputs/i31lu0sr11me5f9jrn2rq4skm5/i31lu0sr11me5f9jrn2rq4skm5_index.html
http://dlad4u.zhang-lab.org/outputs/m6pe93se7tio9cdavfhvcnif12/m6pe93se7tio9cdavfhvcnif12_index.html
http://dlad4u.zhang-lab.org/outputs/m6pe93se7tio9cdavfhvcnif12/m6pe93se7tio9cdavfhvcnif12_index.html
http://dlad4u.zhang-lab.org/outputs/m6pe93se7tio9cdavfhvcnif12/m6pe93se7tio9cdavfhvcnif12_index.html
http://dlad4u.zhang-lab.org/outputs/h4m6ipbmrn0b5haco0bvlhjce1/h4m6ipbmrn0b5haco0bvlhjce1_index.html
http://dlad4u.zhang-lab.org/outputs/h4m6ipbmrn0b5haco0bvlhjce1/h4m6ipbmrn0b5haco0bvlhjce1_index.html
http://dlad4u.zhang-lab.org/outputs/h4m6ipbmrn0b5haco0bvlhjce1/h4m6ipbmrn0b5haco0bvlhjce1_index.html
http://dlad4u.zhang-lab.org/outputs/g86c47ufpgbjuvoloqt5h1csd6/g86c47ufpgbjuvoloqt5h1csd6_index.html
http://dlad4u.zhang-lab.org/outputs/g86c47ufpgbjuvoloqt5h1csd6/g86c47ufpgbjuvoloqt5h1csd6_index.html
http://dlad4u.zhang-lab.org/outputs/g86c47ufpgbjuvoloqt5h1csd6/g86c47ufpgbjuvoloqt5h1csd6_index.html
http://dlad4u.zhang-lab.org/outputs/piaq2acjvdtjegj4r3fu0s7r36/piaq2acjvdtjegj4r3fu0s7r36_index.html
http://dlad4u.zhang-lab.org/outputs/piaq2acjvdtjegj4r3fu0s7r36/piaq2acjvdtjegj4r3fu0s7r36_index.html
http://dlad4u.zhang-lab.org/outputs/piaq2acjvdtjegj4r3fu0s7r36/piaq2acjvdtjegj4r3fu0s7r36_index.html
http://dlad4u.zhang-lab.org/outputs/k6b99nenhn1dc62rpesgv495d2/k6b99nenhn1dc62rpesgv495d2_index.html
http://dlad4u.zhang-lab.org/outputs/k6b99nenhn1dc62rpesgv495d2/k6b99nenhn1dc62rpesgv495d2_index.html
http://dlad4u.zhang-lab.org/outputs/k6b99nenhn1dc62rpesgv495d2/k6b99nenhn1dc62rpesgv495d2_index.html

Sira . . . Hastahk
Aile (Family) Bitki Adi Tiirkg¢e Isim DLAD4U
No Sayisi
http://dlad4u.zhang-
Papaver o
43 Papaveraceae Rh L 0/Gelincik 4 lab.org/outputs/5gud1bvdOejrovelvii3ocval6/5
oeas L.
gudlbvdOejrovelviidocval6_index.html
http://dlad4u.zhang-
. Sesamum
44 Pedaliaceae indi Susam 37 lab.org/outputs/uvqo6rc156a4094k46v9v3gb2
nareum 1/uvqo6rcl56a4094kA46vIv3gh21_index.html
http://dlad4u.zhang-
. Sesamum
44 Pedaliaceae . 0/ Susam 17 lab.org/outputs/9gnvehju8rOaid30fflcegmd67/
Indicum L. . . .
9gnvehju8r0aid30fflcegmd67_index.html
http://dlad4u.zhang-
. Cedrus
45 Pinaceae Libani Katranagaci 1 lab.org/outputs/dp2g0tpcgm4d6g8nin5m2j476
10ani
6/dp2g0tpcgm4d6q8nin5m2j4766_index.html
http://dlad4u.zhang-
45 Pinaceae Pinus Brutia  Kizilgam 4 lab.org/outputs/t8mvinfelpiic14jtsim3i2b82/t8
mvinfelpiic14jtsim3i2b82_index.html
: . http://dlad4u.zhang-
. Pinus Brutia o
45 Pinaceae T Kizilgam 1 lab.org/outputs/j5dt2ja0p9n98sigqcb5hm3c0qg5/
en.
j5dt2ja0p9n98siqch5hm3c0g5_index.html
Pinus Nigra http://dlad4u.zhang-
45 Pinaceae Ssp. Kara Cam 2 lab.org/outputs/7kul6fvs43g236klg4uuhah772
Pallasiana [Tkul6fvs43g236klg4uuhah772_index.html
. http://dlad4u.zhang-
] Pinus
45 Pinaceae Svlvestri Sar1 Cam 38 lab.org/outputs/51c0tt9h7nvgvbhgolp8p881n5
Vestris
y /51c0tt9h7nvgvbhqolp8p881n5_index.html
. http://dlad4u.zhang-
. Pinus
45 Pinaceae . 0/ Sar1 Cam 17 lab.org/outputs/vvvsl06og8h1glg4h5gaspeie3/
Sylvestris L. .
vvvsl060g8h1glg4h5gaspeie3_index.html
http://dlad4u.zhang-
. Plantago
46 Plantaginaceae Damarlica 187 lab.org/outputs/hgr815ilfob4nenvsiijap1544/h
Lanceolata ) .
gr815i1fob4nenvsiijap1544_index.html
http://dlad4u.zhang-
. Plantago
46 Plantaginaceae 0/ Damarlica 187 lab.org/outputs/pbo7n10fi6tgmfekoghcdganf7/
Lanceolata L. . .
pbo7n10fi6tgmfekoghcdganf?_index.html
http://dlad4u.zhang-
Platanus
47 Platanaceae ori i Cinar 4 lab.org/outputs/3jiekhpthhrkg92hq00vugikt5/3
rientalis
jiekhpthhrkg92hq00vugikt5_index.html
http://dlad4u.zhang-
Agropyron
48 Poaceae R L 0 2 lab.org/outputs/t3mggb98rn98hdola2d4tu7md
epens L.
P 1/t3mqgh98rn98hdola2d4tu7mdl_index.html
http://dlad4u.zhang-
Avena .
48 Poaceae Barb Narin Yulaf 1 lab.org/outputs/dk8ritrmbuv5s4leuhuph00gro/
arbata
dk8ritrmbuv5s4leuhuph00gr0_index.html
http://dlad4u.zhang-
48 Poaceae Avena Sativa  Yulaf 350 lab.org/outputs/2e290gba2sh36i2a8skhi362q5/
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2e290gba2sh36i2a8skhi362q5_index.html



http://dlad4u.zhang-lab.org/outputs/5gud1bvd0ejrovelvii3ocva16/5gud1bvd0ejrovelvii3ocva16_index.html
http://dlad4u.zhang-lab.org/outputs/5gud1bvd0ejrovelvii3ocva16/5gud1bvd0ejrovelvii3ocva16_index.html
http://dlad4u.zhang-lab.org/outputs/5gud1bvd0ejrovelvii3ocva16/5gud1bvd0ejrovelvii3ocva16_index.html
http://dlad4u.zhang-lab.org/outputs/uvqo6rc156a4094k46v9v3qb21/uvqo6rc156a4094k46v9v3qb21_index.html
http://dlad4u.zhang-lab.org/outputs/uvqo6rc156a4094k46v9v3qb21/uvqo6rc156a4094k46v9v3qb21_index.html
http://dlad4u.zhang-lab.org/outputs/uvqo6rc156a4094k46v9v3qb21/uvqo6rc156a4094k46v9v3qb21_index.html
http://dlad4u.zhang-lab.org/outputs/9gnvehju8r0aid30ff1cegmd67/9gnvehju8r0aid30ff1cegmd67_index.html
http://dlad4u.zhang-lab.org/outputs/9gnvehju8r0aid30ff1cegmd67/9gnvehju8r0aid30ff1cegmd67_index.html
http://dlad4u.zhang-lab.org/outputs/9gnvehju8r0aid30ff1cegmd67/9gnvehju8r0aid30ff1cegmd67_index.html
http://dlad4u.zhang-lab.org/outputs/dp2g0tpcqm4d6q8nin5m2j4766/dp2g0tpcqm4d6q8nin5m2j4766_index.html
http://dlad4u.zhang-lab.org/outputs/dp2g0tpcqm4d6q8nin5m2j4766/dp2g0tpcqm4d6q8nin5m2j4766_index.html
http://dlad4u.zhang-lab.org/outputs/dp2g0tpcqm4d6q8nin5m2j4766/dp2g0tpcqm4d6q8nin5m2j4766_index.html
http://dlad4u.zhang-lab.org/outputs/t8mvinfelpiic14jtslm3i2b82/t8mvinfelpiic14jtslm3i2b82_index.html
http://dlad4u.zhang-lab.org/outputs/t8mvinfelpiic14jtslm3i2b82/t8mvinfelpiic14jtslm3i2b82_index.html
http://dlad4u.zhang-lab.org/outputs/t8mvinfelpiic14jtslm3i2b82/t8mvinfelpiic14jtslm3i2b82_index.html
http://dlad4u.zhang-lab.org/outputs/j5dt2ja0p9n98siqcb5hm3c0q5/j5dt2ja0p9n98siqcb5hm3c0q5_index.html
http://dlad4u.zhang-lab.org/outputs/j5dt2ja0p9n98siqcb5hm3c0q5/j5dt2ja0p9n98siqcb5hm3c0q5_index.html
http://dlad4u.zhang-lab.org/outputs/j5dt2ja0p9n98siqcb5hm3c0q5/j5dt2ja0p9n98siqcb5hm3c0q5_index.html
http://dlad4u.zhang-lab.org/outputs/7ku16fvs43g236klq4uuhah772/7ku16fvs43g236klq4uuhah772_index.html
http://dlad4u.zhang-lab.org/outputs/7ku16fvs43g236klq4uuhah772/7ku16fvs43g236klq4uuhah772_index.html
http://dlad4u.zhang-lab.org/outputs/7ku16fvs43g236klq4uuhah772/7ku16fvs43g236klq4uuhah772_index.html
http://dlad4u.zhang-lab.org/outputs/51c0tt9h7nvqvbhqolp8p881n5/51c0tt9h7nvqvbhqolp8p881n5_index.html
http://dlad4u.zhang-lab.org/outputs/51c0tt9h7nvqvbhqolp8p881n5/51c0tt9h7nvqvbhqolp8p881n5_index.html
http://dlad4u.zhang-lab.org/outputs/51c0tt9h7nvqvbhqolp8p881n5/51c0tt9h7nvqvbhqolp8p881n5_index.html
http://dlad4u.zhang-lab.org/outputs/vvvsl06og8h1q1q4h5gaspeie3/vvvsl06og8h1q1q4h5gaspeie3_index.html
http://dlad4u.zhang-lab.org/outputs/vvvsl06og8h1q1q4h5gaspeie3/vvvsl06og8h1q1q4h5gaspeie3_index.html
http://dlad4u.zhang-lab.org/outputs/vvvsl06og8h1q1q4h5gaspeie3/vvvsl06og8h1q1q4h5gaspeie3_index.html
http://dlad4u.zhang-lab.org/outputs/hgr815i1fob4nenvsiijap1544/hgr815i1fob4nenvsiijap1544_index.html
http://dlad4u.zhang-lab.org/outputs/hgr815i1fob4nenvsiijap1544/hgr815i1fob4nenvsiijap1544_index.html
http://dlad4u.zhang-lab.org/outputs/hgr815i1fob4nenvsiijap1544/hgr815i1fob4nenvsiijap1544_index.html
http://dlad4u.zhang-lab.org/outputs/pbo7n10fi6tqmfekoqhcdqanf7/pbo7n10fi6tqmfekoqhcdqanf7_index.html
http://dlad4u.zhang-lab.org/outputs/pbo7n10fi6tqmfekoqhcdqanf7/pbo7n10fi6tqmfekoqhcdqanf7_index.html
http://dlad4u.zhang-lab.org/outputs/pbo7n10fi6tqmfekoqhcdqanf7/pbo7n10fi6tqmfekoqhcdqanf7_index.html
http://dlad4u.zhang-lab.org/outputs/3jiekhpthhrkg92hq00vuqikt5/3jiekhpthhrkg92hq00vuqikt5_index.html
http://dlad4u.zhang-lab.org/outputs/3jiekhpthhrkg92hq00vuqikt5/3jiekhpthhrkg92hq00vuqikt5_index.html
http://dlad4u.zhang-lab.org/outputs/3jiekhpthhrkg92hq00vuqikt5/3jiekhpthhrkg92hq00vuqikt5_index.html
http://dlad4u.zhang-lab.org/outputs/t3mqgb98rn98hdo1a2d4tu7md1/t3mqgb98rn98hdo1a2d4tu7md1_index.html
http://dlad4u.zhang-lab.org/outputs/t3mqgb98rn98hdo1a2d4tu7md1/t3mqgb98rn98hdo1a2d4tu7md1_index.html
http://dlad4u.zhang-lab.org/outputs/t3mqgb98rn98hdo1a2d4tu7md1/t3mqgb98rn98hdo1a2d4tu7md1_index.html
http://dlad4u.zhang-lab.org/outputs/dk8ritrmbuv5s4leuhuph00gr0/dk8ritrmbuv5s4leuhuph00gr0_index.html
http://dlad4u.zhang-lab.org/outputs/dk8ritrmbuv5s4leuhuph00gr0/dk8ritrmbuv5s4leuhuph00gr0_index.html
http://dlad4u.zhang-lab.org/outputs/dk8ritrmbuv5s4leuhuph00gr0/dk8ritrmbuv5s4leuhuph00gr0_index.html
http://dlad4u.zhang-lab.org/outputs/2e29ogba2sh36i2a8skhi362q5/2e29ogba2sh36i2a8skhi362q5_index.html
http://dlad4u.zhang-lab.org/outputs/2e29ogba2sh36i2a8skhi362q5/2e29ogba2sh36i2a8skhi362q5_index.html
http://dlad4u.zhang-lab.org/outputs/2e29ogba2sh36i2a8skhi362q5/2e29ogba2sh36i2a8skhi362q5_index.html

Sira . . . Hastahk
Aile (Family) Bitki Adi Tiirkg¢e Isim DLAD4U
No Sayisi
http://dlad4u.zhang-
Cynodon o
48 Poaceae Dactyl Kopekdisi 60 lab.org/outputs/5nshjsb6748pbl6avcg0g8odva/
actylon
y 5nshjsh6748pbl6avcg0g8odv3_index.html
http://dlad4u.zhang-
Elymus
48 Poaceae . Sabankiran 4 lab.org/outputs/h8vbhnisq8gbj5laclan4449i4/
epens
P h8vbhnisq8gbj51aclan4449i4_index.html
http://dlad4u.zhang-
Hordeum
48 Poaceae vul Arpa 269 lab.org/outputs/asdu83bg7ohhv6u9d0d1ioglt4/
ulgare
g asdu83bg7ohhv6u9d0d1i0glt4_index.html
http://dlad4u.zhang-
49 Polygonaceae Rheum Ribes  Isgin 4 lab.org/outputs/uigijb101177vidjvkbf4mvrb7/
uigijb101177vi4jvkbfAmvrb7_index.html
. http://dlad4u.zhang-
Rheum Ribes adad.zhan
49 Polygonaceae L 0/Isgin 2 lab.org/outputs/p4fohkvns9p5fpp9fbeuit7fv2/p
' 4fohkvns9p5fpp9f6euit7fv2_index.html
http://dlad4u.zhang-
Rumex
49 Polygonaceae Acetosell Kuzukulagi 88 lab.org/outputs/udild6pOpggksaa23kfj6bb814/
cetosella
udild6p0pggksaa23kfj6bb814 _index.html
http://dlad4u.zhang-
Rumex
49 Polygonaceae 0/ Kuzukulagr 22 lab.org/outputs/ijde38015p7bnul5qocp549iu4/
Acetosella L. i, .
ijde38015p7bnul5gocp549iu4_index.html
http://dlad4u.zhang-
Rumex
49 Polygonaceae & Labada 88 lab.org/outputs/jdd40m651Iusfhbalj2h8kb782/
rispus
P jdd40me65Ilusfhbalj2h8kb782_index.html
http://dlad4u.zhang-
Rumex
49 Polygonaceae cri L 0/ Labada 22 lab.org/outputs/jm8gimc1f582us19derlchd9s4/
rispus L.
P jm8gimc1f582us19derlcbd9s4_index.html
http://dlad4u.zhang-
Rumex )
49 Polygonaceae Scutat Eksimen 88 lab.org/outputs/fvndkqgmjup62cj710ikkl61s5/
cutatus
fvndkggmjup62cj710ikkl61s5_index.html
http://dlad4u.zhang-
Rumex .
49 Polygonaceae S L 0/Eksimen 22 lab.org/outputs/jocsl9h60335ke7cfos3k3n7s4/j
cutatus L.
0csl9h60335ke7cfos3k3n7s4_index.html
http://dlad4u.zhang-
Efelek, AR aceU.Zhang-
49 Polygonaceae Rumex Sp. Labad 2 lab.org/outputs/gce009i5i9kej9fojvlj8nfhel/gc
apada
€009i5i9kej9fojvlj8nfbel index.html
http://dlad4u.zhang-
Portulaca .
50 Portulacaceae ol Semizotu 66 lab.org/outputs/ujh7j1bgk58i2ssvtj0o3um8g4/
eracea
ujh7j1bgk58i2ssvtj0o3um8g4_index.html
http://dlad4u.zhang-
Portulaca )
50 Portulacaceae ol L 0/Semizotu 37 lab.org/outputs/93pangb3atkv0djl7hk176m9s3
eracea L.
/93pangb3atkv0djl7hk176m9s3_index.html
. http://dlad4u.zhang-
. Punica
51 Punicaceae 0/Nar 88 lab.org/outputs/16907tbhro6eduvj7snris31i3/I
Granatum L.
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6907tbhrO6eduvj7snris31i3_index.html



http://dlad4u.zhang-lab.org/outputs/5nshjsb6748pbl6avcg0g8odv3/5nshjsb6748pbl6avcg0g8odv3_index.html
http://dlad4u.zhang-lab.org/outputs/5nshjsb6748pbl6avcg0g8odv3/5nshjsb6748pbl6avcg0g8odv3_index.html
http://dlad4u.zhang-lab.org/outputs/5nshjsb6748pbl6avcg0g8odv3/5nshjsb6748pbl6avcg0g8odv3_index.html
http://dlad4u.zhang-lab.org/outputs/h8vbhnisq8gbj51ac1an4449i4/h8vbhnisq8gbj51ac1an4449i4_index.html
http://dlad4u.zhang-lab.org/outputs/h8vbhnisq8gbj51ac1an4449i4/h8vbhnisq8gbj51ac1an4449i4_index.html
http://dlad4u.zhang-lab.org/outputs/h8vbhnisq8gbj51ac1an4449i4/h8vbhnisq8gbj51ac1an4449i4_index.html
http://dlad4u.zhang-lab.org/outputs/asdu83bg7ohhv6u9d0d1i0qlt4/asdu83bg7ohhv6u9d0d1i0qlt4_index.html
http://dlad4u.zhang-lab.org/outputs/asdu83bg7ohhv6u9d0d1i0qlt4/asdu83bg7ohhv6u9d0d1i0qlt4_index.html
http://dlad4u.zhang-lab.org/outputs/asdu83bg7ohhv6u9d0d1i0qlt4/asdu83bg7ohhv6u9d0d1i0qlt4_index.html
http://dlad4u.zhang-lab.org/outputs/uigijb101177vi4jvkbf4mvrb7/uigijb101177vi4jvkbf4mvrb7_index.html
http://dlad4u.zhang-lab.org/outputs/uigijb101177vi4jvkbf4mvrb7/uigijb101177vi4jvkbf4mvrb7_index.html
http://dlad4u.zhang-lab.org/outputs/uigijb101177vi4jvkbf4mvrb7/uigijb101177vi4jvkbf4mvrb7_index.html
http://dlad4u.zhang-lab.org/outputs/p4fohkvns9p5fpp9f6euit7fv2/p4fohkvns9p5fpp9f6euit7fv2_index.html
http://dlad4u.zhang-lab.org/outputs/p4fohkvns9p5fpp9f6euit7fv2/p4fohkvns9p5fpp9f6euit7fv2_index.html
http://dlad4u.zhang-lab.org/outputs/p4fohkvns9p5fpp9f6euit7fv2/p4fohkvns9p5fpp9f6euit7fv2_index.html
http://dlad4u.zhang-lab.org/outputs/udild6p0pgqksaa23kfj6bb814/udild6p0pgqksaa23kfj6bb814_index.html
http://dlad4u.zhang-lab.org/outputs/udild6p0pgqksaa23kfj6bb814/udild6p0pgqksaa23kfj6bb814_index.html
http://dlad4u.zhang-lab.org/outputs/udild6p0pgqksaa23kfj6bb814/udild6p0pgqksaa23kfj6bb814_index.html
http://dlad4u.zhang-lab.org/outputs/ijde38015p7bnul5qocp549iu4/ijde38015p7bnul5qocp549iu4_index.html
http://dlad4u.zhang-lab.org/outputs/ijde38015p7bnul5qocp549iu4/ijde38015p7bnul5qocp549iu4_index.html
http://dlad4u.zhang-lab.org/outputs/ijde38015p7bnul5qocp549iu4/ijde38015p7bnul5qocp549iu4_index.html
http://dlad4u.zhang-lab.org/outputs/jdd40m65llu5fhba1j2h8kb782/jdd40m65llu5fhba1j2h8kb782_index.html
http://dlad4u.zhang-lab.org/outputs/jdd40m65llu5fhba1j2h8kb782/jdd40m65llu5fhba1j2h8kb782_index.html
http://dlad4u.zhang-lab.org/outputs/jdd40m65llu5fhba1j2h8kb782/jdd40m65llu5fhba1j2h8kb782_index.html
http://dlad4u.zhang-lab.org/outputs/jm8gimc1f582us19derlcbd9s4/jm8gimc1f582us19derlcbd9s4_index.html
http://dlad4u.zhang-lab.org/outputs/jm8gimc1f582us19derlcbd9s4/jm8gimc1f582us19derlcbd9s4_index.html
http://dlad4u.zhang-lab.org/outputs/jm8gimc1f582us19derlcbd9s4/jm8gimc1f582us19derlcbd9s4_index.html
http://dlad4u.zhang-lab.org/outputs/fvn4kqgmjup62cj71oikkl61s5/fvn4kqgmjup62cj71oikkl61s5_index.html
http://dlad4u.zhang-lab.org/outputs/fvn4kqgmjup62cj71oikkl61s5/fvn4kqgmjup62cj71oikkl61s5_index.html
http://dlad4u.zhang-lab.org/outputs/fvn4kqgmjup62cj71oikkl61s5/fvn4kqgmjup62cj71oikkl61s5_index.html
http://dlad4u.zhang-lab.org/outputs/jocsl9h60335ke7cfos3k3n7s4/jocsl9h60335ke7cfos3k3n7s4_index.html
http://dlad4u.zhang-lab.org/outputs/jocsl9h60335ke7cfos3k3n7s4/jocsl9h60335ke7cfos3k3n7s4_index.html
http://dlad4u.zhang-lab.org/outputs/jocsl9h60335ke7cfos3k3n7s4/jocsl9h60335ke7cfos3k3n7s4_index.html
http://dlad4u.zhang-lab.org/outputs/gceo09i5i9kej9fojvlj8nfbe1/gceo09i5i9kej9fojvlj8nfbe1_index.html
http://dlad4u.zhang-lab.org/outputs/gceo09i5i9kej9fojvlj8nfbe1/gceo09i5i9kej9fojvlj8nfbe1_index.html
http://dlad4u.zhang-lab.org/outputs/gceo09i5i9kej9fojvlj8nfbe1/gceo09i5i9kej9fojvlj8nfbe1_index.html
http://dlad4u.zhang-lab.org/outputs/ujh7j1bqk58i2ssvtj0o3um8g4/ujh7j1bqk58i2ssvtj0o3um8g4_index.html
http://dlad4u.zhang-lab.org/outputs/ujh7j1bqk58i2ssvtj0o3um8g4/ujh7j1bqk58i2ssvtj0o3um8g4_index.html
http://dlad4u.zhang-lab.org/outputs/ujh7j1bqk58i2ssvtj0o3um8g4/ujh7j1bqk58i2ssvtj0o3um8g4_index.html
http://dlad4u.zhang-lab.org/outputs/93pangb3atkv0djl7hk176m9s3/93pangb3atkv0djl7hk176m9s3_index.html
http://dlad4u.zhang-lab.org/outputs/93pangb3atkv0djl7hk176m9s3/93pangb3atkv0djl7hk176m9s3_index.html
http://dlad4u.zhang-lab.org/outputs/93pangb3atkv0djl7hk176m9s3/93pangb3atkv0djl7hk176m9s3_index.html
http://dlad4u.zhang-lab.org/outputs/l6907tbhr06eduvj7snr1s31i3/l6907tbhr06eduvj7snr1s31i3_index.html
http://dlad4u.zhang-lab.org/outputs/l6907tbhr06eduvj7snr1s31i3/l6907tbhr06eduvj7snr1s31i3_index.html
http://dlad4u.zhang-lab.org/outputs/l6907tbhr06eduvj7snr1s31i3/l6907tbhr06eduvj7snr1s31i3_index.html

Sira . . . Hastahk
Aile (Family) Bitki Adi Tiirkg¢e Isim DLAD4U
No Sayisi
http://dlad4u.zhang-
52 Ranunculaceae Nigella Sativa  Corekotu 255 lab.org/outputs/c447hgagnh97jk2n8i6vncd422
[c447hgagnh97jk2n8i6vncd422 _index.html
. http://dlad4u.zhang-
Ziziphus
53 Rhamnaceae Juitb Hiinnap 45 lab.org/outputs/4apkgcs900bo7ud3ig2bm3jld6
ujuba
) /4apkqgcs900bo7ud3ig2bm3jld6_index.html
. http://dlad4u.zhang-
Zizyphus
53 Rhamnaceae Juiuba Mill 0/Hiinnap 9 lab.org/outputs/sh800323t62er0gn211hqdh671/
ujuba Mill.
I sh800323t62er0gn21lhqdh671_index.html
. . http://dlad4u.zhang-
Zizyphus 0/Giinnap,
53 Rhamnaceae . . 1 lab.org/outputs/mcu6c3v6t6jqijdbgpt19idk62/
Jujuba Miller  Hiinnap . . .
mcu6c3v6t6jqijdbgpt19idk62_index.html
http://dlad4u.zhang-
Amygdalus
54 Rosaceae . 0/Badem, 11 lab.org/outputs/vpu3jkrmOvhptd2ruonjb0grf7/
Communis L. ) : .
vpu3jkrmOvhptd2ruonjb0qrf7_index.html
p: . g-
Crataegus http://dlad4u.zhan
lab.org/outputs/64sp6u8va8v00mcbapr87amk
54 Rosaceae AzoralusVar. 0 3 ]
{ g2/64sp6u8va8v00mchapr87amkg2_index.ht
Aronia
ml
http://dlad4u.zhang-
Crataegus
54 Rosaceae M . Roguk 2 lab.org/outputs/t2fOrim32h5puifp8p59g8pc7
eyeri
y /t2f0rim32h5pulifp8p5gg8pc7_index.html
Crataegus http://dlad4u.zhang-
54 Rosaceae Meyeri 0/ Roguk 2 lab.org/outputs/200t0s9r31thhieebpujdafhs2/2
Pojark. 0ot0s9r31thhieebpujdafhs2_index.html
http://dlad4u.zhang-
Crataegus .
54 Rosaceae Yemisen 152 lab.org/outputs/gg1jffcv5p9q88gr3b28qg51700/
Monogyna ) .
9g1jffcv5p9q88gr3b28g51700_index.html
Crataegus http://dlad4u.zhang-
54 Rosaceae Monogyna 0/ Yemigen 8 lab.org/outputs/oen63p4g90356rrtptc7hbgd86/
Jacq. 0en63p49g90356rrtptc7hbgd86_index.html
Crataegus
. . http://dlad4u.zhang-
Orientalis
54 Rosaceae s Alig 5 lab.org/outputs/6gclb7secamOfvI2pt7c7tnc85/
Sp.
P 6gclb7secamOfvI2pt7c7tnc85_index.html
Orientalis
http://dlad4u.zhang-
Crataegus
54 Rosaceae o Kotan Alict 1 lab.org/outputs/e3561a7s7p29b2rtntinn7ona3/
Tanacetifolia . .
e3561a7s7p29b2rtntinn7ona3_index.html
. http://dlad4u.zhang-
Cydonia
54 Rosaceae Obl Ayva 21 lab.org/outputs/odj3gdmei2brgl4i6i906j5jr4/o
onga
g dj3gdmei2brgl4i6i906j5jr4_index.html
. http://dlad4u.zhang-
Cydonia
54 Rosaceae . 0/Ayva 5 lab.org/outputs/vo9076ke7ull900is5hhim22v4
Oblonga Mill.
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http://dlad4u.zhang-lab.org/outputs/c447hgagnh97jk2n8i6vncd422/c447hgagnh97jk2n8i6vncd422_index.html
http://dlad4u.zhang-lab.org/outputs/c447hgagnh97jk2n8i6vncd422/c447hgagnh97jk2n8i6vncd422_index.html
http://dlad4u.zhang-lab.org/outputs/c447hgagnh97jk2n8i6vncd422/c447hgagnh97jk2n8i6vncd422_index.html
http://dlad4u.zhang-lab.org/outputs/4apkqcs900bo7ud3ig2bm3jld6/4apkqcs900bo7ud3ig2bm3jld6_index.html
http://dlad4u.zhang-lab.org/outputs/4apkqcs900bo7ud3ig2bm3jld6/4apkqcs900bo7ud3ig2bm3jld6_index.html
http://dlad4u.zhang-lab.org/outputs/4apkqcs900bo7ud3ig2bm3jld6/4apkqcs900bo7ud3ig2bm3jld6_index.html
http://dlad4u.zhang-lab.org/outputs/sh80o323t62er0qn21lhqdh671/sh80o323t62er0qn21lhqdh671_index.html
http://dlad4u.zhang-lab.org/outputs/sh80o323t62er0qn21lhqdh671/sh80o323t62er0qn21lhqdh671_index.html
http://dlad4u.zhang-lab.org/outputs/sh80o323t62er0qn21lhqdh671/sh80o323t62er0qn21lhqdh671_index.html
http://dlad4u.zhang-lab.org/outputs/mcu6c3v6t6jqijdbqpt19idk62/mcu6c3v6t6jqijdbqpt19idk62_index.html
http://dlad4u.zhang-lab.org/outputs/mcu6c3v6t6jqijdbqpt19idk62/mcu6c3v6t6jqijdbqpt19idk62_index.html
http://dlad4u.zhang-lab.org/outputs/mcu6c3v6t6jqijdbqpt19idk62/mcu6c3v6t6jqijdbqpt19idk62_index.html
http://dlad4u.zhang-lab.org/outputs/vpu3jkrm0vhptd2ruonjb0qrf7/vpu3jkrm0vhptd2ruonjb0qrf7_index.html
http://dlad4u.zhang-lab.org/outputs/vpu3jkrm0vhptd2ruonjb0qrf7/vpu3jkrm0vhptd2ruonjb0qrf7_index.html
http://dlad4u.zhang-lab.org/outputs/vpu3jkrm0vhptd2ruonjb0qrf7/vpu3jkrm0vhptd2ruonjb0qrf7_index.html
http://dlad4u.zhang-lab.org/outputs/64sp6u8va8v00mcbapr87amkg2/64sp6u8va8v00mcbapr87amkg2_index.html
http://dlad4u.zhang-lab.org/outputs/64sp6u8va8v00mcbapr87amkg2/64sp6u8va8v00mcbapr87amkg2_index.html
http://dlad4u.zhang-lab.org/outputs/64sp6u8va8v00mcbapr87amkg2/64sp6u8va8v00mcbapr87amkg2_index.html
http://dlad4u.zhang-lab.org/outputs/64sp6u8va8v00mcbapr87amkg2/64sp6u8va8v00mcbapr87amkg2_index.html
http://dlad4u.zhang-lab.org/outputs/t2f0r1m32h5pu0ifp8p5gq8pc7/t2f0r1m32h5pu0ifp8p5gq8pc7_index.html
http://dlad4u.zhang-lab.org/outputs/t2f0r1m32h5pu0ifp8p5gq8pc7/t2f0r1m32h5pu0ifp8p5gq8pc7_index.html
http://dlad4u.zhang-lab.org/outputs/t2f0r1m32h5pu0ifp8p5gq8pc7/t2f0r1m32h5pu0ifp8p5gq8pc7_index.html
http://dlad4u.zhang-lab.org/outputs/20ot0s9r31thhieebpuj4afhs2/20ot0s9r31thhieebpuj4afhs2_index.html
http://dlad4u.zhang-lab.org/outputs/20ot0s9r31thhieebpuj4afhs2/20ot0s9r31thhieebpuj4afhs2_index.html
http://dlad4u.zhang-lab.org/outputs/20ot0s9r31thhieebpuj4afhs2/20ot0s9r31thhieebpuj4afhs2_index.html
http://dlad4u.zhang-lab.org/outputs/gg1jffcv5p9q88gr3b28q5l700/gg1jffcv5p9q88gr3b28q5l700_index.html
http://dlad4u.zhang-lab.org/outputs/gg1jffcv5p9q88gr3b28q5l700/gg1jffcv5p9q88gr3b28q5l700_index.html
http://dlad4u.zhang-lab.org/outputs/gg1jffcv5p9q88gr3b28q5l700/gg1jffcv5p9q88gr3b28q5l700_index.html
http://dlad4u.zhang-lab.org/outputs/oen63p4g90356rrtptc7hbgd86/oen63p4g90356rrtptc7hbgd86_index.html
http://dlad4u.zhang-lab.org/outputs/oen63p4g90356rrtptc7hbgd86/oen63p4g90356rrtptc7hbgd86_index.html
http://dlad4u.zhang-lab.org/outputs/oen63p4g90356rrtptc7hbgd86/oen63p4g90356rrtptc7hbgd86_index.html
http://dlad4u.zhang-lab.org/outputs/6gclb7secam0fvl2pt7c7tnc85/6gclb7secam0fvl2pt7c7tnc85_index.html
http://dlad4u.zhang-lab.org/outputs/6gclb7secam0fvl2pt7c7tnc85/6gclb7secam0fvl2pt7c7tnc85_index.html
http://dlad4u.zhang-lab.org/outputs/6gclb7secam0fvl2pt7c7tnc85/6gclb7secam0fvl2pt7c7tnc85_index.html
http://dlad4u.zhang-lab.org/outputs/e3561a7s7p29b2rtntinn7ona3/e3561a7s7p29b2rtntinn7ona3_index.html
http://dlad4u.zhang-lab.org/outputs/e3561a7s7p29b2rtntinn7ona3/e3561a7s7p29b2rtntinn7ona3_index.html
http://dlad4u.zhang-lab.org/outputs/e3561a7s7p29b2rtntinn7ona3/e3561a7s7p29b2rtntinn7ona3_index.html
http://dlad4u.zhang-lab.org/outputs/odj3gdmei2brgl4i6i906j5jr4/odj3gdmei2brgl4i6i906j5jr4_index.html
http://dlad4u.zhang-lab.org/outputs/odj3gdmei2brgl4i6i906j5jr4/odj3gdmei2brgl4i6i906j5jr4_index.html
http://dlad4u.zhang-lab.org/outputs/odj3gdmei2brgl4i6i906j5jr4/odj3gdmei2brgl4i6i906j5jr4_index.html
http://dlad4u.zhang-lab.org/outputs/vo9o76ke7u1l90ois5hhim22v4/vo9o76ke7u1l90ois5hhim22v4_index.html
http://dlad4u.zhang-lab.org/outputs/vo9o76ke7u1l90ois5hhim22v4/vo9o76ke7u1l90ois5hhim22v4_index.html
http://dlad4u.zhang-lab.org/outputs/vo9o76ke7u1l90ois5hhim22v4/vo9o76ke7u1l90ois5hhim22v4_index.html

Sira . . . Hastahk
Aile (Family) Bitki Adi Tiirkg¢e Isim DLAD4U
No Sayisi
Cydonia http:/dlad4u.zhang-
54 Rosaceae Oblonga 0/Ayva 11 lab.org/outputs/ulnpodntvov2695018p7v4c882
Miller /ulnpodntvov2695018p7v4c882_index.html
. http://dlad4u.zhang-
Eriobotrya ]
54 Rosaceae 3 . Yenidiinya 54 lab.org/outputs/01favnfdjlipasn78vqggjtcfh4/0
aponica
P 1favnfdjlipasn78vggjtcfb4_index.html
. http://dlad4u.zhang-
Fragaria o
54 Rosaceae v Dag Cilegi 123 lab.org/outputs/df40nsk4oc6f9soufsad7pgohl/
esca
df40nsk4oc6f9soufsad7pg9hl_index.html
. http://dlad4u.zhang-
Fragaria o
54 Rosaceae v L 0/Dag Cilegi 18 lab.org/outputs/t9olo7q96gbkadalj7svuvkob2/
esca L.
t90l07g96gbkadalj7svuvkOb2_index.html
Laurocerasus http://dlad4u.zhang-
54 Rosaceae Officinalis 0/Karayemis 3 lab.org/outputs/6aeotvjd79ik570ombm26nprm
Roem. 6/6aeotvjd79ik5700ombm26nprm6_index.html
http://dlad4u.zhang-
Malus
54 Rosaceae . 279 lab.org/outputs/4ulkcm698q3gillujtsvlird14/
Domestica . . . .
4ulkcm698q3gillujtsvlirdl4_index.html
http://dlad4u.zhang-

54 Rosaceae Malus Pumila Elma 10 lab.org/outputs/vOedmacdue94etmmgOijkaggp
2/vOedmgcdue94etmmqOijkaqgp2_index.html
http://dlad4u.zhang-

Prunus
54 Rosaceae . 1 23 lab.org/outputs/r8idon0sbh994durlrp1145d10/r
Armeniaca ) i
8idon0sbh994durlrp1145d10_index.html
http://dlad4u.zhang-

54 Rosaceae Prunus Avium 18 lab.org/outputs/cOc4bhj1193bbf8mhng9nge6a0

/c0c4bhj1193bbf8mhng9nge6a0_index.html
Esisimler http://dlad4u.zhang-
Prunus
54 Rosaceae c Kisminda 31 lab.org/outputs/Icjo8mhtppae3adbvife0golo0/I
erasus
ismi Var cjo8mhtppae3adbvife0qolo0_index.html
http://dlad4u.zhang-
Prunus o
54 Rosaceae c " Dag Erigi 355 lab.org/outputs/hm0deqgk7tocivhjghbgfmrdsro/
ocomilia
hmO0degk7tocivhjghbgfmrasr0_index.html
http://dlad4u.zhang-
Prunus
54 Rosaceae bulci 0 25 lab.org/outputs/8p7am0s4mp3qgneabc51emsirj
ulCIS
3/8p7am0s4mp3gneabc5lemsirj3_index.html
http://dlad4u.zhang-
Prunus
54 Rosaceae 0 2 lab.org/outputs/Qirgnrp2153a5pdfupssrkha02/0
Laurocerasus . .
irgnrp2153a5pdfupssrkha02_index.html
http://dlad4u.zhang-
Prunus
54 Rosaceae . . 0 4 lab.org/outputs/91u2i9s7ihfjst64lfijfns817/91u
Orientalis o . .
2i9s7ihfjst64Ifijfns817 index.html
http://dlad4u.zhang-
Prunus

54 Rosaceae Persi 0 45 lab.org/outputs/2ck22055v4b9075ca4b8plorh6

ersica
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http://dlad4u.zhang-lab.org/outputs/ulnpodntvov26950l8p7v4c882/ulnpodntvov26950l8p7v4c882_index.html
http://dlad4u.zhang-lab.org/outputs/ulnpodntvov26950l8p7v4c882/ulnpodntvov26950l8p7v4c882_index.html
http://dlad4u.zhang-lab.org/outputs/ulnpodntvov26950l8p7v4c882/ulnpodntvov26950l8p7v4c882_index.html
http://dlad4u.zhang-lab.org/outputs/01favnfdjl1pasn78vggjtcfb4/01favnfdjl1pasn78vggjtcfb4_index.html
http://dlad4u.zhang-lab.org/outputs/01favnfdjl1pasn78vggjtcfb4/01favnfdjl1pasn78vggjtcfb4_index.html
http://dlad4u.zhang-lab.org/outputs/01favnfdjl1pasn78vggjtcfb4/01favnfdjl1pasn78vggjtcfb4_index.html
http://dlad4u.zhang-lab.org/outputs/df40nsk4oc6f9soufsa97pg9h1/df40nsk4oc6f9soufsa97pg9h1_index.html
http://dlad4u.zhang-lab.org/outputs/df40nsk4oc6f9soufsa97pg9h1/df40nsk4oc6f9soufsa97pg9h1_index.html
http://dlad4u.zhang-lab.org/outputs/df40nsk4oc6f9soufsa97pg9h1/df40nsk4oc6f9soufsa97pg9h1_index.html
http://dlad4u.zhang-lab.org/outputs/t9olo7q96gbka9a1j7svuvk0b2/t9olo7q96gbka9a1j7svuvk0b2_index.html
http://dlad4u.zhang-lab.org/outputs/t9olo7q96gbka9a1j7svuvk0b2/t9olo7q96gbka9a1j7svuvk0b2_index.html
http://dlad4u.zhang-lab.org/outputs/t9olo7q96gbka9a1j7svuvk0b2/t9olo7q96gbka9a1j7svuvk0b2_index.html
http://dlad4u.zhang-lab.org/outputs/6aeotvjd79ik57oombm26nprm6/6aeotvjd79ik57oombm26nprm6_index.html
http://dlad4u.zhang-lab.org/outputs/6aeotvjd79ik57oombm26nprm6/6aeotvjd79ik57oombm26nprm6_index.html
http://dlad4u.zhang-lab.org/outputs/6aeotvjd79ik57oombm26nprm6/6aeotvjd79ik57oombm26nprm6_index.html
http://dlad4u.zhang-lab.org/outputs/4u1kcm698q3gi11ujtsvlird14/4u1kcm698q3gi11ujtsvlird14_index.html
http://dlad4u.zhang-lab.org/outputs/4u1kcm698q3gi11ujtsvlird14/4u1kcm698q3gi11ujtsvlird14_index.html
http://dlad4u.zhang-lab.org/outputs/4u1kcm698q3gi11ujtsvlird14/4u1kcm698q3gi11ujtsvlird14_index.html
http://dlad4u.zhang-lab.org/outputs/v0edmqcdue94etmmq0ijkaqgp2/v0edmqcdue94etmmq0ijkaqgp2_index.html
http://dlad4u.zhang-lab.org/outputs/v0edmqcdue94etmmq0ijkaqgp2/v0edmqcdue94etmmq0ijkaqgp2_index.html
http://dlad4u.zhang-lab.org/outputs/v0edmqcdue94etmmq0ijkaqgp2/v0edmqcdue94etmmq0ijkaqgp2_index.html
http://dlad4u.zhang-lab.org/outputs/r8idon0sbh994durlrp1l45d10/r8idon0sbh994durlrp1l45d10_index.html
http://dlad4u.zhang-lab.org/outputs/r8idon0sbh994durlrp1l45d10/r8idon0sbh994durlrp1l45d10_index.html
http://dlad4u.zhang-lab.org/outputs/r8idon0sbh994durlrp1l45d10/r8idon0sbh994durlrp1l45d10_index.html
http://dlad4u.zhang-lab.org/outputs/c0c4bhj1l93bbf8mhng9nge6a0/c0c4bhj1l93bbf8mhng9nge6a0_index.html
http://dlad4u.zhang-lab.org/outputs/c0c4bhj1l93bbf8mhng9nge6a0/c0c4bhj1l93bbf8mhng9nge6a0_index.html
http://dlad4u.zhang-lab.org/outputs/c0c4bhj1l93bbf8mhng9nge6a0/c0c4bhj1l93bbf8mhng9nge6a0_index.html
http://dlad4u.zhang-lab.org/outputs/lcjo8mhtppae3a9bv1fe0qolo0/lcjo8mhtppae3a9bv1fe0qolo0_index.html
http://dlad4u.zhang-lab.org/outputs/lcjo8mhtppae3a9bv1fe0qolo0/lcjo8mhtppae3a9bv1fe0qolo0_index.html
http://dlad4u.zhang-lab.org/outputs/lcjo8mhtppae3a9bv1fe0qolo0/lcjo8mhtppae3a9bv1fe0qolo0_index.html
http://dlad4u.zhang-lab.org/outputs/hm0deqk7tocivhjqhbqfmr9sr0/hm0deqk7tocivhjqhbqfmr9sr0_index.html
http://dlad4u.zhang-lab.org/outputs/hm0deqk7tocivhjqhbqfmr9sr0/hm0deqk7tocivhjqhbqfmr9sr0_index.html
http://dlad4u.zhang-lab.org/outputs/hm0deqk7tocivhjqhbqfmr9sr0/hm0deqk7tocivhjqhbqfmr9sr0_index.html
http://dlad4u.zhang-lab.org/outputs/8p7am0s4mp3qneabc51emsirj3/8p7am0s4mp3qneabc51emsirj3_index.html
http://dlad4u.zhang-lab.org/outputs/8p7am0s4mp3qneabc51emsirj3/8p7am0s4mp3qneabc51emsirj3_index.html
http://dlad4u.zhang-lab.org/outputs/8p7am0s4mp3qneabc51emsirj3/8p7am0s4mp3qneabc51emsirj3_index.html
http://dlad4u.zhang-lab.org/outputs/0irqnrp2l53a5pdfups5rkha02/0irqnrp2l53a5pdfups5rkha02_index.html
http://dlad4u.zhang-lab.org/outputs/0irqnrp2l53a5pdfups5rkha02/0irqnrp2l53a5pdfups5rkha02_index.html
http://dlad4u.zhang-lab.org/outputs/0irqnrp2l53a5pdfups5rkha02/0irqnrp2l53a5pdfups5rkha02_index.html
http://dlad4u.zhang-lab.org/outputs/91u2i9s7ihfjst64lfijfns817/91u2i9s7ihfjst64lfijfns817_index.html
http://dlad4u.zhang-lab.org/outputs/91u2i9s7ihfjst64lfijfns817/91u2i9s7ihfjst64lfijfns817_index.html
http://dlad4u.zhang-lab.org/outputs/91u2i9s7ihfjst64lfijfns817/91u2i9s7ihfjst64lfijfns817_index.html
http://dlad4u.zhang-lab.org/outputs/2ck22055v4b9075ca4b8pl0rh6/2ck22055v4b9075ca4b8pl0rh6_index.html
http://dlad4u.zhang-lab.org/outputs/2ck22055v4b9075ca4b8pl0rh6/2ck22055v4b9075ca4b8pl0rh6_index.html
http://dlad4u.zhang-lab.org/outputs/2ck22055v4b9075ca4b8pl0rh6/2ck22055v4b9075ca4b8pl0rh6_index.html

Sira . . . Hastahk
Aile (Family) Bitki Adi Tiirkg¢e Isim DLAD4U
No Sayisi
http://dlad4u.zhang-
Pyrus Malus
54 Rosaceae L 34 lab.org/outputs/10convkbiagggisllcojpvsgh6/1
' Oconvkbiaggqisllcojpvsgh6_index.html
http://dlad4u.zhang-

54 Rosaceae Rosa Canina  Kugburnu 31 lab.org/outputs/571p6anbmv1jt02am02fmin10

0/571p6anbmv1jt02am02fmIn100_index.html
. http://dlad4u.zhang-
Rosa Canina
54 Rosaceae L 0/Kusburnu 17 lab.org/outputs/rkkvor2npatesigkvt4tgdi8c5/rk
' kvor2npatesigkvt4tgdi8c5_index.html
http://dlad4u.zhang-

54 Rosaceae Rosa Mollis Caz1 Guli 1 lab.org/outputs/je6hlifj39klrm7j2qh56saqn4/je
6hlifj39klrm7j2gh56saqn4_index.html
http://dlad4u.zhang-

54 Rosaceae Rubus Hirtus  Tiintliriik 5 lab.org/outputs/2m6lufim06rg0b624k4qib4ku
4/2m6lufim06rg0b624k4qib4dku4_index.html
http://dlad4u.zhang-

54 Rosaceae Rubus Idaeus  Ahududu 132 lab.org/outputs/8omb3sujctvmj3egp968a75ev
7/8omb3sujctvmj3egp968a75ev7_index.html
http://dlad4u.zhang-

Rubus
54 Rosaceae . Bogiirtlen 1 lab.org/outputs/ugf4mo1n2r25fe0i2apluve952
anctus
[ugf4mol1n2r25fe0i2apluve952_index.html
. http://dlad4u.zhang-
Sarcopoteriu
54 Rosaceae . Abdestbozan 8 lab.org/outputs/e2q7bl9v34o0aumjblatk0so76/
m Spinosum . .
e2q7bl9v3400aumjblatk0so76_index.html
Sarcopoteriu o http://dlad4u.zhang-
54 Rosaceae m Spinosum 5 lab.org/outputs/reuvrm5a69bt96qri75j9ml744/
Abdestbozan . )
(L.) Spach reuvrmb5a69bt96qri75j9mi744_index.html
http://dlad4u.zhang-
Sorbus .
54 Rosaceae . Kus Uvezi 10 lab.org/outputs/uiOp8s4mn00gatlnajgd4ssro7/
Aucuparia ) . .
uiOp8s4mn00gatlnajgd4ssro7_index.html
http://dlad4u.zhang-
Sorbus
54 Rosaceae . 2 lab.org/outputs/I1nuert7mr6ejkee2ghl835dp4/I
Domestica . .
1nuert7mr6ejkee2ghl835dp4_index.html
http://dlad4u.zhang-
Sorbus
54 Rosaceae . 0 2 lab.org/outputs/s9jjen2li4vhs1vOm3pv60fff6/s
Domestica L. L .
9jjen2lid4vhs1vOm3pv60fff6_index.html
http://dlad4u.zhang-
Sorbus o
54 Rosaceae Torminali Pitlicen 1 lab.org/outputs/25d3hsvkh658fi7aflt7goc202/
orminalis
25d3hsvkh658fi7aflt7goc202_index.html
. http://dlad4u.zhang-
. Galium .
55 Rubiaceae Apari Cobansiizgeci 40 lab.org/outputs/5k4mit8gseOc4ka7iOe7ifbcl3/
arine
P 5k4mijt8gse0c4ka7iOe7ifbcl3_index.html
. http://dlad4u.zhang-
Citrus

56 Rutaceae Maxi Sadok 943 lab.org/outputs/22k9gp4jm7121nhcluod0I336

axima
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3/22k9gp4jm7121nhcluod0I3363_index.html



http://dlad4u.zhang-lab.org/outputs/10convkbiaggqis1lcojpvsqh6/10convkbiaggqis1lcojpvsqh6_index.html
http://dlad4u.zhang-lab.org/outputs/10convkbiaggqis1lcojpvsqh6/10convkbiaggqis1lcojpvsqh6_index.html
http://dlad4u.zhang-lab.org/outputs/10convkbiaggqis1lcojpvsqh6/10convkbiaggqis1lcojpvsqh6_index.html
http://dlad4u.zhang-lab.org/outputs/571p6anbmv1jt02am02fmln100/571p6anbmv1jt02am02fmln100_index.html
http://dlad4u.zhang-lab.org/outputs/571p6anbmv1jt02am02fmln100/571p6anbmv1jt02am02fmln100_index.html
http://dlad4u.zhang-lab.org/outputs/571p6anbmv1jt02am02fmln100/571p6anbmv1jt02am02fmln100_index.html
http://dlad4u.zhang-lab.org/outputs/rkkvor2npatesiqkvt4tgdi8c5/rkkvor2npatesiqkvt4tgdi8c5_index.html
http://dlad4u.zhang-lab.org/outputs/rkkvor2npatesiqkvt4tgdi8c5/rkkvor2npatesiqkvt4tgdi8c5_index.html
http://dlad4u.zhang-lab.org/outputs/rkkvor2npatesiqkvt4tgdi8c5/rkkvor2npatesiqkvt4tgdi8c5_index.html
http://dlad4u.zhang-lab.org/outputs/je6hlifj39klrm7j2qh56saqn4/je6hlifj39klrm7j2qh56saqn4_index.html
http://dlad4u.zhang-lab.org/outputs/je6hlifj39klrm7j2qh56saqn4/je6hlifj39klrm7j2qh56saqn4_index.html
http://dlad4u.zhang-lab.org/outputs/je6hlifj39klrm7j2qh56saqn4/je6hlifj39klrm7j2qh56saqn4_index.html
http://dlad4u.zhang-lab.org/outputs/2m6lufim06rg0b624k4qib4ku4/2m6lufim06rg0b624k4qib4ku4_index.html
http://dlad4u.zhang-lab.org/outputs/2m6lufim06rg0b624k4qib4ku4/2m6lufim06rg0b624k4qib4ku4_index.html
http://dlad4u.zhang-lab.org/outputs/2m6lufim06rg0b624k4qib4ku4/2m6lufim06rg0b624k4qib4ku4_index.html
http://dlad4u.zhang-lab.org/outputs/8omb3sujctvmj3egp968a75ev7/8omb3sujctvmj3egp968a75ev7_index.html
http://dlad4u.zhang-lab.org/outputs/8omb3sujctvmj3egp968a75ev7/8omb3sujctvmj3egp968a75ev7_index.html
http://dlad4u.zhang-lab.org/outputs/8omb3sujctvmj3egp968a75ev7/8omb3sujctvmj3egp968a75ev7_index.html
http://dlad4u.zhang-lab.org/outputs/uqf4mo1n2r25fe0i2ap1uve952/uqf4mo1n2r25fe0i2ap1uve952_index.html
http://dlad4u.zhang-lab.org/outputs/uqf4mo1n2r25fe0i2ap1uve952/uqf4mo1n2r25fe0i2ap1uve952_index.html
http://dlad4u.zhang-lab.org/outputs/uqf4mo1n2r25fe0i2ap1uve952/uqf4mo1n2r25fe0i2ap1uve952_index.html
http://dlad4u.zhang-lab.org/outputs/e2q7bl9v34o0aumjblatk0so76/e2q7bl9v34o0aumjblatk0so76_index.html
http://dlad4u.zhang-lab.org/outputs/e2q7bl9v34o0aumjblatk0so76/e2q7bl9v34o0aumjblatk0so76_index.html
http://dlad4u.zhang-lab.org/outputs/e2q7bl9v34o0aumjblatk0so76/e2q7bl9v34o0aumjblatk0so76_index.html
http://dlad4u.zhang-lab.org/outputs/reuvrm5a69bt96qri75j9ml744/reuvrm5a69bt96qri75j9ml744_index.html
http://dlad4u.zhang-lab.org/outputs/reuvrm5a69bt96qri75j9ml744/reuvrm5a69bt96qri75j9ml744_index.html
http://dlad4u.zhang-lab.org/outputs/reuvrm5a69bt96qri75j9ml744/reuvrm5a69bt96qri75j9ml744_index.html
http://dlad4u.zhang-lab.org/outputs/ui0p8s4mn00gat1najgd4ssro7/ui0p8s4mn00gat1najgd4ssro7_index.html
http://dlad4u.zhang-lab.org/outputs/ui0p8s4mn00gat1najgd4ssro7/ui0p8s4mn00gat1najgd4ssro7_index.html
http://dlad4u.zhang-lab.org/outputs/ui0p8s4mn00gat1najgd4ssro7/ui0p8s4mn00gat1najgd4ssro7_index.html
http://dlad4u.zhang-lab.org/outputs/l1nuert7mr6ejkee2qhl835dp4/l1nuert7mr6ejkee2qhl835dp4_index.html
http://dlad4u.zhang-lab.org/outputs/l1nuert7mr6ejkee2qhl835dp4/l1nuert7mr6ejkee2qhl835dp4_index.html
http://dlad4u.zhang-lab.org/outputs/l1nuert7mr6ejkee2qhl835dp4/l1nuert7mr6ejkee2qhl835dp4_index.html
http://dlad4u.zhang-lab.org/outputs/s9jjen2li4vhs1v0m3pv60fff6/s9jjen2li4vhs1v0m3pv60fff6_index.html
http://dlad4u.zhang-lab.org/outputs/s9jjen2li4vhs1v0m3pv60fff6/s9jjen2li4vhs1v0m3pv60fff6_index.html
http://dlad4u.zhang-lab.org/outputs/s9jjen2li4vhs1v0m3pv60fff6/s9jjen2li4vhs1v0m3pv60fff6_index.html
http://dlad4u.zhang-lab.org/outputs/25d3hsvkh658fi7aflt7goc2o2/25d3hsvkh658fi7aflt7goc2o2_index.html
http://dlad4u.zhang-lab.org/outputs/25d3hsvkh658fi7aflt7goc2o2/25d3hsvkh658fi7aflt7goc2o2_index.html
http://dlad4u.zhang-lab.org/outputs/25d3hsvkh658fi7aflt7goc2o2/25d3hsvkh658fi7aflt7goc2o2_index.html
http://dlad4u.zhang-lab.org/outputs/5k4mjt8qse0c4ka7i0e7ifbc13/5k4mjt8qse0c4ka7i0e7ifbc13_index.html
http://dlad4u.zhang-lab.org/outputs/5k4mjt8qse0c4ka7i0e7ifbc13/5k4mjt8qse0c4ka7i0e7ifbc13_index.html
http://dlad4u.zhang-lab.org/outputs/5k4mjt8qse0c4ka7i0e7ifbc13/5k4mjt8qse0c4ka7i0e7ifbc13_index.html
http://dlad4u.zhang-lab.org/outputs/22k9qp4jm7121nhcluod0l3363/22k9qp4jm7121nhcluod0l3363_index.html
http://dlad4u.zhang-lab.org/outputs/22k9qp4jm7121nhcluod0l3363/22k9qp4jm7121nhcluod0l3363_index.html
http://dlad4u.zhang-lab.org/outputs/22k9qp4jm7121nhcluod0l3363/22k9qp4jm7121nhcluod0l3363_index.html

Sira . . . Hastahk
Aile (Family) Bitki Adi Tiirkg¢e Isim DLAD4U
No Sayisi
http://dlad4u.zhang-
. Populus .
57 Salicaceae T | Titrek Kavak 25 lab.org/outputs/gidfijgm19gdmh2seqOna31qfs
remula
0/qidfjgm19gdmh2segOna31gf50_index.html,
. http://dlad4u.zhang-
) Populus 0/Titrek
57 Salicaceae 7 lab.org/outputs/m2d5cqgl7e07v3on11019hh1781
Tremula L. Kavak .
/m2d5cqgl7e07v30n11019hh1781_index.html
http://dlad4u.zhang-

57 Salicaceae Salix Alba Ak Sogiit 125 lab.org/outputs/664h8h64rs20f7rigs13as32v0/
664h8h64rs20f7rlgs13as32v0_index.html
http://dlad4u.zhang-

57 Salicaceae Salix AlbaL. 0/ Ak Sogiit 18 lab.org/outputs/q22185125bsn8ink71bgn9al04
/922185125bsn8ink71bgn9a104_index.html

Viscum . -
. . http://dlad4u.zhan
Goknargiiveli
58 Santalaceae Album Ssp. . 1 lab.org/outputs/f01d1locvmkeona0fi93mms7f3
i
Abietis g 5/f01d1ocvmkeona0fi93mm57£35_index.html
Viscum http://dlad4u.zhang-
58 Santalaceae Albiim Ssp. Okseotu 3 lab.org/outputs/nkkkdsbotckbcf3s3I0lapmad6/
Album nkkkdsbotckbcf3s310lapmqgd6_index.html
Viscum http:/dlad4u.zhang-
58 Santalaceae Album Ssp. Camgiivelegi 1 lab.org/outputs/gcpuu2lpvsfs960hclp3igno56/
Austriacum gcpuu2lpvsfs960hclp3igno56_index.html
. http://dlad4u.zhang-
. Quassia
60 Simaroubaceae A 18 lab.org/outputs/uiclnn7ongngghvg4td5gcphp4/
mara
uiclnn7ongnqghvg4td5gcphp4_index.html
. http://dlad4u.zhang-
) Smilax )
61 Smilacaceae Excel Dikenucu 1 lab.org/outputs/msmcrpkh2f903h49gkf9e3rdl6
Xcelsa
/msmcrpkh2f903h49gkfIe3rdl6_index.html
. http://dlad4u.zhang-
Physalis
62 Solanaceae Alkekendi Giiveyfeneri 8 lab.org/outputs/mh6rnskpl6j26acudla3sqtoh2/
ekengl
g mh6rnskpl6j26acudla3sqtoh2_index.html
http://dlad4u.zhang-
Solanum
62 Solanaceae Patates 333 lab.org/outputs/o4pgggensvpddih7holgmi01l
Tuberosum ; ]
3/04pgggensvpddih7holgm10113_index.html
. . . http://dlad4u.zhang-
. Parietaria Duvarfeslege
64 Urticaceae Judai . 31 lab.org/outputs/7vgrOjmpd64bbofeol1kq7t297/
udaica ni
7vqrOjmpd64bbofeol1kq7t297 index.html
. . o/ http://dlad4u.zhang-
) Parietaria
64 Urticaceae Judaica L Duvarfeslege 9 lab.org/outputs/hhcbk21150diegaSkrs9vjkno2/
udaica L.
ni hhcbk21150diega5krs9vjkno2_index.html
. . http://dlad4u.zhang-
. Parietaria
64 Urticaceae Officinali Bozsirgaotu 13 lab.org/outputs/t583flik10hs6uqdk3nsg8nkg6/t
icinalis
583flik10hs6ugqdk3nsg8nkq6_index.html
http://dlad4u.zhang-
64 Urticaceae Urtica Dioica  Isirgan 115 lab.org/outputs/escmmhblrmngoc5bedtus5g79
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http://dlad4u.zhang-lab.org/outputs/qidfjgm19gdmh2seq0na31qf50/qidfjgm19gdmh2seq0na31qf50_index.html,
http://dlad4u.zhang-lab.org/outputs/qidfjgm19gdmh2seq0na31qf50/qidfjgm19gdmh2seq0na31qf50_index.html,
http://dlad4u.zhang-lab.org/outputs/qidfjgm19gdmh2seq0na31qf50/qidfjgm19gdmh2seq0na31qf50_index.html,
http://dlad4u.zhang-lab.org/outputs/m2d5cql7eo7v3on1l0l9hh1781/m2d5cql7eo7v3on1l0l9hh1781_index.html
http://dlad4u.zhang-lab.org/outputs/m2d5cql7eo7v3on1l0l9hh1781/m2d5cql7eo7v3on1l0l9hh1781_index.html
http://dlad4u.zhang-lab.org/outputs/m2d5cql7eo7v3on1l0l9hh1781/m2d5cql7eo7v3on1l0l9hh1781_index.html
http://dlad4u.zhang-lab.org/outputs/664h8h64rs2of7r1gs13as32v0/664h8h64rs2of7r1gs13as32v0_index.html
http://dlad4u.zhang-lab.org/outputs/664h8h64rs2of7r1gs13as32v0/664h8h64rs2of7r1gs13as32v0_index.html
http://dlad4u.zhang-lab.org/outputs/664h8h64rs2of7r1gs13as32v0/664h8h64rs2of7r1gs13as32v0_index.html
http://dlad4u.zhang-lab.org/outputs/q22185125bsn8ink7lbqn9a104/q22185125bsn8ink7lbqn9a104_index.html
http://dlad4u.zhang-lab.org/outputs/q22185125bsn8ink7lbqn9a104/q22185125bsn8ink7lbqn9a104_index.html
http://dlad4u.zhang-lab.org/outputs/q22185125bsn8ink7lbqn9a104/q22185125bsn8ink7lbqn9a104_index.html
http://dlad4u.zhang-lab.org/outputs/f01d1ocvmkeona0fi93mm57f35/f01d1ocvmkeona0fi93mm57f35_index.html
http://dlad4u.zhang-lab.org/outputs/f01d1ocvmkeona0fi93mm57f35/f01d1ocvmkeona0fi93mm57f35_index.html
http://dlad4u.zhang-lab.org/outputs/f01d1ocvmkeona0fi93mm57f35/f01d1ocvmkeona0fi93mm57f35_index.html
http://dlad4u.zhang-lab.org/outputs/nkkkdsbotckbcf3s3l0lapmqd6/nkkkdsbotckbcf3s3l0lapmqd6_index.html
http://dlad4u.zhang-lab.org/outputs/nkkkdsbotckbcf3s3l0lapmqd6/nkkkdsbotckbcf3s3l0lapmqd6_index.html
http://dlad4u.zhang-lab.org/outputs/nkkkdsbotckbcf3s3l0lapmqd6/nkkkdsbotckbcf3s3l0lapmqd6_index.html
http://dlad4u.zhang-lab.org/outputs/qcpuu2lpvsfs960hclp3iqno56/qcpuu2lpvsfs960hclp3iqno56_index.html
http://dlad4u.zhang-lab.org/outputs/qcpuu2lpvsfs960hclp3iqno56/qcpuu2lpvsfs960hclp3iqno56_index.html
http://dlad4u.zhang-lab.org/outputs/qcpuu2lpvsfs960hclp3iqno56/qcpuu2lpvsfs960hclp3iqno56_index.html
http://dlad4u.zhang-lab.org/outputs/uiclnn7onqnqghvg4td5gcphp4/uiclnn7onqnqghvg4td5gcphp4_index.html
http://dlad4u.zhang-lab.org/outputs/uiclnn7onqnqghvg4td5gcphp4/uiclnn7onqnqghvg4td5gcphp4_index.html
http://dlad4u.zhang-lab.org/outputs/uiclnn7onqnqghvg4td5gcphp4/uiclnn7onqnqghvg4td5gcphp4_index.html
http://dlad4u.zhang-lab.org/outputs/msmcrpkh2f9o3h49gkf9e3rdl6/msmcrpkh2f9o3h49gkf9e3rdl6_index.html
http://dlad4u.zhang-lab.org/outputs/msmcrpkh2f9o3h49gkf9e3rdl6/msmcrpkh2f9o3h49gkf9e3rdl6_index.html
http://dlad4u.zhang-lab.org/outputs/msmcrpkh2f9o3h49gkf9e3rdl6/msmcrpkh2f9o3h49gkf9e3rdl6_index.html
http://dlad4u.zhang-lab.org/outputs/mh6rnskpl6j26acudla3sqtoh2/mh6rnskpl6j26acudla3sqtoh2_index.html
http://dlad4u.zhang-lab.org/outputs/mh6rnskpl6j26acudla3sqtoh2/mh6rnskpl6j26acudla3sqtoh2_index.html
http://dlad4u.zhang-lab.org/outputs/mh6rnskpl6j26acudla3sqtoh2/mh6rnskpl6j26acudla3sqtoh2_index.html
http://dlad4u.zhang-lab.org/outputs/o4pggqensvpddih7ho1gm101l3/o4pggqensvpddih7ho1gm101l3_index.html
http://dlad4u.zhang-lab.org/outputs/o4pggqensvpddih7ho1gm101l3/o4pggqensvpddih7ho1gm101l3_index.html
http://dlad4u.zhang-lab.org/outputs/o4pggqensvpddih7ho1gm101l3/o4pggqensvpddih7ho1gm101l3_index.html
http://dlad4u.zhang-lab.org/outputs/7vqr0jmpd64bbofeol1kq7t297/7vqr0jmpd64bbofeol1kq7t297_index.html
http://dlad4u.zhang-lab.org/outputs/7vqr0jmpd64bbofeol1kq7t297/7vqr0jmpd64bbofeol1kq7t297_index.html
http://dlad4u.zhang-lab.org/outputs/7vqr0jmpd64bbofeol1kq7t297/7vqr0jmpd64bbofeol1kq7t297_index.html
http://dlad4u.zhang-lab.org/outputs/hhcbk2115odieqa5krs9vjkno2/hhcbk2115odieqa5krs9vjkno2_index.html
http://dlad4u.zhang-lab.org/outputs/hhcbk2115odieqa5krs9vjkno2/hhcbk2115odieqa5krs9vjkno2_index.html
http://dlad4u.zhang-lab.org/outputs/hhcbk2115odieqa5krs9vjkno2/hhcbk2115odieqa5krs9vjkno2_index.html
http://dlad4u.zhang-lab.org/outputs/t583flik10hs6uqdk3nsg8nkq6/t583flik10hs6uqdk3nsg8nkq6_index.html
http://dlad4u.zhang-lab.org/outputs/t583flik10hs6uqdk3nsg8nkq6/t583flik10hs6uqdk3nsg8nkq6_index.html
http://dlad4u.zhang-lab.org/outputs/t583flik10hs6uqdk3nsg8nkq6/t583flik10hs6uqdk3nsg8nkq6_index.html
http://dlad4u.zhang-lab.org/outputs/escmmhblrmnqoc5be9tu55g795/escmmhblrmnqoc5be9tu55g795_index.html
http://dlad4u.zhang-lab.org/outputs/escmmhblrmnqoc5be9tu55g795/escmmhblrmnqoc5be9tu55g795_index.html
http://dlad4u.zhang-lab.org/outputs/escmmhblrmnqoc5be9tu55g795/escmmhblrmnqoc5be9tu55g795_index.html

Sira . . . Hastahk
Aile (Family) Bitki Adi Tiirkg¢e Isim DLAD4U
No Sayisi
. .. http://dlad4u.zhang-
. Urtica Dioica
64 Urticaceae L 0/Isirgan, 30 lab.org/outputs/8g8hsoipejc8t8gbnn8ukiebe4/
' 8g8hsoipejc8t8gbnn8ukiebe4 _index.html
. http://dlad4u.zhang-
. Urtica
64 Urticaceae Piluli Dalagan 5 lab.org/outputs/2c74400211gb4ttgOb2otcur62/2
Hulitera
€7440021Igb4ttgOb2otcur62_index.html
. http://dlad4u.zhang-
. Urtica
64 Urticaceae Pilulifera L 0/ Dalagan 2 lab.org/outputs/Old4phl1sd9pl4n1dk9of167c4/
ilulifera L.
01d4phl1sd9pl4n1dk9of167c4_index.html
http://dlad4u.zhang-
64 Urticaceae Urtica Urens  Cilagan 16 lab.org/outputs/gksprhgc4huSjfblkmtjvhra12/q
ksprhgc4hu5jfblkmtjvhr312_index.html
. http://dlad4u.zhang-
. Urtica Urens
64 Urticaceae L Cilagan 6 lab.org/outputs/3noea7m5tqgfnptglg5eplvn24
' /3noea7mb5tqgfnptglgSeplvn24 index.html
. http://dlad4u.zhang-
. Vaccinium
64 Urticaceae Myrtillus L 0/Isirgan 27 lab.org/outputs/paplvvs98hgu5vkhvijhiqgcil5/p
ruiius L.
y aplvvs98hgu5vkhvijhigceil5_index.html
http://dlad4u.zhang-
65 Vitaceae Vitis Vinifera ~ Asma 511 lab.org/outputs/2gIm5g9lbr7d23v551jkcOmr55
[2gIm5g91br7d23v55IjkcOmr55_index.html
... S http://dlad4u.zhang-
. Vitis Vinifera g 2
65 Vitaceae A 0/Asma 103 lab.org/outputs/eulelg7i2hadfa3dshru2e5hp37/
' eulelg7i2hadfa3shru2e5hp37_index.html
. . http://dlad4u.zhang-
Tribulus Cobangokerte
67 Zygophyllaceae ) 107 lab.org/outputs/562b9ikkjcd04ckptOjolgplh3/
Terrestris n [ . .
562b9ikkjcd04ckptOjolgplh3_index.html
. . http://dlad4u.zhang-
Tribulus 0/Cobang¢oker
67 Zygophyllaceae ) 31 lab.org/outputs/cn051kqd776d1c986rvalaemr6/
Terrestris L. ten
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cn05lkqd776d1c986rvalaemr6_index.html



http://dlad4u.zhang-lab.org/outputs/8g8hsoipejc8t8gbnn8ukiebe4/8g8hsoipejc8t8gbnn8ukiebe4_index.html
http://dlad4u.zhang-lab.org/outputs/8g8hsoipejc8t8gbnn8ukiebe4/8g8hsoipejc8t8gbnn8ukiebe4_index.html
http://dlad4u.zhang-lab.org/outputs/8g8hsoipejc8t8gbnn8ukiebe4/8g8hsoipejc8t8gbnn8ukiebe4_index.html
http://dlad4u.zhang-lab.org/outputs/2c744o02llqb4ttg0b2otcur62/2c744o02llqb4ttg0b2otcur62_index.html
http://dlad4u.zhang-lab.org/outputs/2c744o02llqb4ttg0b2otcur62/2c744o02llqb4ttg0b2otcur62_index.html
http://dlad4u.zhang-lab.org/outputs/2c744o02llqb4ttg0b2otcur62/2c744o02llqb4ttg0b2otcur62_index.html
http://dlad4u.zhang-lab.org/outputs/0ld4phl1sd9pl4n1dk9of167c4/0ld4phl1sd9pl4n1dk9of167c4_index.html
http://dlad4u.zhang-lab.org/outputs/0ld4phl1sd9pl4n1dk9of167c4/0ld4phl1sd9pl4n1dk9of167c4_index.html
http://dlad4u.zhang-lab.org/outputs/0ld4phl1sd9pl4n1dk9of167c4/0ld4phl1sd9pl4n1dk9of167c4_index.html
http://dlad4u.zhang-lab.org/outputs/qksprhgc4hu5jfblkmtjvhr312/qksprhgc4hu5jfblkmtjvhr312_index.html
http://dlad4u.zhang-lab.org/outputs/qksprhgc4hu5jfblkmtjvhr312/qksprhgc4hu5jfblkmtjvhr312_index.html
http://dlad4u.zhang-lab.org/outputs/qksprhgc4hu5jfblkmtjvhr312/qksprhgc4hu5jfblkmtjvhr312_index.html
http://dlad4u.zhang-lab.org/outputs/3noea7m5tqgfnptg1q5ep1vn24/3noea7m5tqgfnptg1q5ep1vn24_index.html
http://dlad4u.zhang-lab.org/outputs/3noea7m5tqgfnptg1q5ep1vn24/3noea7m5tqgfnptg1q5ep1vn24_index.html
http://dlad4u.zhang-lab.org/outputs/3noea7m5tqgfnptg1q5ep1vn24/3noea7m5tqgfnptg1q5ep1vn24_index.html
http://dlad4u.zhang-lab.org/outputs/paplvvs98hgu5vkhvijhiqcil5/paplvvs98hgu5vkhvijhiqcil5_index.html
http://dlad4u.zhang-lab.org/outputs/paplvvs98hgu5vkhvijhiqcil5/paplvvs98hgu5vkhvijhiqcil5_index.html
http://dlad4u.zhang-lab.org/outputs/paplvvs98hgu5vkhvijhiqcil5/paplvvs98hgu5vkhvijhiqcil5_index.html
http://dlad4u.zhang-lab.org/outputs/2glm5g9lbr7d23v55ljkc0mr55/2glm5g9lbr7d23v55ljkc0mr55_index.html
http://dlad4u.zhang-lab.org/outputs/2glm5g9lbr7d23v55ljkc0mr55/2glm5g9lbr7d23v55ljkc0mr55_index.html
http://dlad4u.zhang-lab.org/outputs/2glm5g9lbr7d23v55ljkc0mr55/2glm5g9lbr7d23v55ljkc0mr55_index.html
http://dlad4u.zhang-lab.org/outputs/eu1e1g7i2ha4fa3shru2e5hp37/eu1e1g7i2ha4fa3shru2e5hp37_index.html
http://dlad4u.zhang-lab.org/outputs/eu1e1g7i2ha4fa3shru2e5hp37/eu1e1g7i2ha4fa3shru2e5hp37_index.html
http://dlad4u.zhang-lab.org/outputs/eu1e1g7i2ha4fa3shru2e5hp37/eu1e1g7i2ha4fa3shru2e5hp37_index.html
http://dlad4u.zhang-lab.org/outputs/562b9ikkjcd04ckpt0jo1qplh3/562b9ikkjcd04ckpt0jo1qplh3_index.html
http://dlad4u.zhang-lab.org/outputs/562b9ikkjcd04ckpt0jo1qplh3/562b9ikkjcd04ckpt0jo1qplh3_index.html
http://dlad4u.zhang-lab.org/outputs/562b9ikkjcd04ckpt0jo1qplh3/562b9ikkjcd04ckpt0jo1qplh3_index.html
http://dlad4u.zhang-lab.org/outputs/cn05lkqd776d1c986rvalaemr6/cn05lkqd776d1c986rvalaemr6_index.html
http://dlad4u.zhang-lab.org/outputs/cn05lkqd776d1c986rvalaemr6/cn05lkqd776d1c986rvalaemr6_index.html
http://dlad4u.zhang-lab.org/outputs/cn05lkqd776d1c986rvalaemr6/cn05lkqd776d1c986rvalaemr6_index.html

Ek 3. Kenetlenme analizine dahil edilen ligandlarin PubChem ID bilgilerine gore listesi

SNo CID S.No CID S.No CID S.No CID S.No CID S.No CID

1 51 320 8857 639 69816 958 441784 1277 5284503 1596 12303066
2 72 321 8858 640 70483 959 441828 1278 5284507 1597 12303662
3 107 322 8864 641 70759 960 441839 1279 5284607 1598 12303902
4 119 323 8892 642 71552 961 441900 1280 5288826 1599 12304196
5 126 324 8900 643 72259 962 441975 1281 5315406 1600 12304250
6 127 325 8908 644 72276 963 442048 1282 5315468 1601 12304273
7 135 326 8914 645 72277 964 442261 1283 5315832 1602 12304985
8 177 327 9017 646 72281 965 442343 1284 5315892 1603 12305301
9 178 328 9064 647 72300 966 442347 1285 5315912 1604 12306046
10 179 329 9261 648 72303 967 442353 1286 5316316 1605 12306047
11 180 330 9309 649 72307 968 442359 1287 5316463 1606 12306048
12 187 331 9469 650 72320 969 442383 1288 5316673 1607 12306155
13 190 332 9750 651 72326 970 442393 1289 5317284 1608 12308846
14 196 333 9862 652 72344 971 442399 1290 5317287 1609 12309055
15 204 334 9895 653 72435 972 442402 1291 5317319 1610 12309449
16 227 335 9958 654 72965 973 442406 1292 5317564 1611 12309636
17 232 336 10006 655 73081 974 442428 1293 5317570 1612 12309890
18 239 337 10205 656 73145 975 442435 1294 5317844 1613 12311284
19 240 338 10208 657 73160 976 442439 1295 5318042 1614 12313020
20 243 339 10225 658 73170 977 442456 1296 5318566 1615 12313704
21 244 340 10228 659 73299 978 442461 1297 5318587 1616 12313974
22 247 341 10231 660 73330 979 442463 1298 5318599 1617 12314974
23 261 342 10248 661 73399 980 442484 1299 5318645 1618 12315151
24 262 343 10263 662 73480 981 442495 1300 5318717 1619 12315486
25 263 344 10279 663 73568 982 442497 1301 5318759 1620 12371414
26 264 345 10281 664 73571 983 442619 1302 5318763 1621 12442794
27 273 346 10321 665 73635 984 442668 1303 5318767 1622 12443122
28 284 347 10326 666 73659 985 442985 1304 5319292 1623 12444324
29 289 348 10363 667 74918 986 442988 1305 5319609 1624 12446728
30 305 349 10364 668 75552 987 443019 1306 5319706 1625 12480741
31 309 350 10393 669 76168 988 443162 1307 5319754 1626 12642438
32 311 351 10394 670 76354 989 443178 1308 5319887 1627 12795733
33 323 352 10408 671 76922 990 443181 1309 5319888 1628 12815182
34 325 353 10416 672 77528 991 443648 1310 5319889 1629 12960505
35 326 354 10442 673 77547 992 443650 1311 5319890 1630 12971708
36 332 355 10446 674 78066 993 443651 1312 5319891 1631 13193018
37 338 356 10451 675 78151 994 443917 1313 5319932 1632 13213649
38 340 357 10453 676 78435 995 444305 1314 5319933 1633 13254473
39 342 358 10465 677 78828 996 444539 1315 5320128 1634 13369486
40 359 359 10466 678 79025 997 444679 1316 5320250 1635 13845961
41 370 360 10494 679 79035 998 444899 1317 5320439 1636 13874489
42 379 361 10545 680 79038 999 445070 1318 5320623 1637 13892722
43 424 362 10550 681 79044 1000 445154 1319 5320844 1638 13894537
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https://pubchem.ncbi.nlm.nih.gov/compound/51
https://pubchem.ncbi.nlm.nih.gov/compound/8857
https://pubchem.ncbi.nlm.nih.gov/compound/69816
https://pubchem.ncbi.nlm.nih.gov/compound/441784
https://pubchem.ncbi.nlm.nih.gov/compound/5284503
https://pubchem.ncbi.nlm.nih.gov/compound/12303066
https://pubchem.ncbi.nlm.nih.gov/compound/72
https://pubchem.ncbi.nlm.nih.gov/compound/8858
https://pubchem.ncbi.nlm.nih.gov/compound/70483
https://pubchem.ncbi.nlm.nih.gov/compound/441828
https://pubchem.ncbi.nlm.nih.gov/compound/5284507
https://pubchem.ncbi.nlm.nih.gov/compound/12303662
https://pubchem.ncbi.nlm.nih.gov/compound/107
https://pubchem.ncbi.nlm.nih.gov/compound/8864
https://pubchem.ncbi.nlm.nih.gov/compound/70759
https://pubchem.ncbi.nlm.nih.gov/compound/441839
https://pubchem.ncbi.nlm.nih.gov/compound/5284607
https://pubchem.ncbi.nlm.nih.gov/compound/12303902
https://pubchem.ncbi.nlm.nih.gov/compound/119
https://pubchem.ncbi.nlm.nih.gov/compound/8892
https://pubchem.ncbi.nlm.nih.gov/compound/71552
https://pubchem.ncbi.nlm.nih.gov/compound/441900
https://pubchem.ncbi.nlm.nih.gov/compound/5288826
https://pubchem.ncbi.nlm.nih.gov/compound/12304196
https://pubchem.ncbi.nlm.nih.gov/compound/126
https://pubchem.ncbi.nlm.nih.gov/compound/8900
https://pubchem.ncbi.nlm.nih.gov/compound/72259
https://pubchem.ncbi.nlm.nih.gov/compound/441975
https://pubchem.ncbi.nlm.nih.gov/compound/5315406
https://pubchem.ncbi.nlm.nih.gov/compound/12304250
https://pubchem.ncbi.nlm.nih.gov/compound/127
https://pubchem.ncbi.nlm.nih.gov/compound/8908
https://pubchem.ncbi.nlm.nih.gov/compound/72276
https://pubchem.ncbi.nlm.nih.gov/compound/442048
https://pubchem.ncbi.nlm.nih.gov/compound/5315468
https://pubchem.ncbi.nlm.nih.gov/compound/12304273
https://pubchem.ncbi.nlm.nih.gov/compound/135
https://pubchem.ncbi.nlm.nih.gov/compound/8914
https://pubchem.ncbi.nlm.nih.gov/compound/72277
https://pubchem.ncbi.nlm.nih.gov/compound/442261
https://pubchem.ncbi.nlm.nih.gov/compound/5315832
https://pubchem.ncbi.nlm.nih.gov/compound/12304985
https://pubchem.ncbi.nlm.nih.gov/compound/177
https://pubchem.ncbi.nlm.nih.gov/compound/9017
https://pubchem.ncbi.nlm.nih.gov/compound/72281
https://pubchem.ncbi.nlm.nih.gov/compound/442343
https://pubchem.ncbi.nlm.nih.gov/compound/5315892
https://pubchem.ncbi.nlm.nih.gov/compound/12305301
https://pubchem.ncbi.nlm.nih.gov/compound/178
https://pubchem.ncbi.nlm.nih.gov/compound/9064
https://pubchem.ncbi.nlm.nih.gov/compound/72300
https://pubchem.ncbi.nlm.nih.gov/compound/442347
https://pubchem.ncbi.nlm.nih.gov/compound/5315912
https://pubchem.ncbi.nlm.nih.gov/compound/12306046
https://pubchem.ncbi.nlm.nih.gov/compound/179
https://pubchem.ncbi.nlm.nih.gov/compound/9261
https://pubchem.ncbi.nlm.nih.gov/compound/72303
https://pubchem.ncbi.nlm.nih.gov/compound/442353
https://pubchem.ncbi.nlm.nih.gov/compound/5316316
https://pubchem.ncbi.nlm.nih.gov/compound/12306047
https://pubchem.ncbi.nlm.nih.gov/compound/180
https://pubchem.ncbi.nlm.nih.gov/compound/9309
https://pubchem.ncbi.nlm.nih.gov/compound/72307
https://pubchem.ncbi.nlm.nih.gov/compound/442359
https://pubchem.ncbi.nlm.nih.gov/compound/5316463
https://pubchem.ncbi.nlm.nih.gov/compound/12306048
https://pubchem.ncbi.nlm.nih.gov/compound/187
https://pubchem.ncbi.nlm.nih.gov/compound/9469
https://pubchem.ncbi.nlm.nih.gov/compound/72320
https://pubchem.ncbi.nlm.nih.gov/compound/442383
https://pubchem.ncbi.nlm.nih.gov/compound/5316673
https://pubchem.ncbi.nlm.nih.gov/compound/12306155
https://pubchem.ncbi.nlm.nih.gov/compound/190
https://pubchem.ncbi.nlm.nih.gov/compound/9750
https://pubchem.ncbi.nlm.nih.gov/compound/72326
https://pubchem.ncbi.nlm.nih.gov/compound/442393
https://pubchem.ncbi.nlm.nih.gov/compound/5317284
https://pubchem.ncbi.nlm.nih.gov/compound/12308846
https://pubchem.ncbi.nlm.nih.gov/compound/196
https://pubchem.ncbi.nlm.nih.gov/compound/9862
https://pubchem.ncbi.nlm.nih.gov/compound/72344
https://pubchem.ncbi.nlm.nih.gov/compound/442399
https://pubchem.ncbi.nlm.nih.gov/compound/5317287
https://pubchem.ncbi.nlm.nih.gov/compound/12309055
https://pubchem.ncbi.nlm.nih.gov/compound/204
https://pubchem.ncbi.nlm.nih.gov/compound/9895
https://pubchem.ncbi.nlm.nih.gov/compound/72435
https://pubchem.ncbi.nlm.nih.gov/compound/442402
https://pubchem.ncbi.nlm.nih.gov/compound/5317319
https://pubchem.ncbi.nlm.nih.gov/compound/12309449
https://pubchem.ncbi.nlm.nih.gov/compound/227
https://pubchem.ncbi.nlm.nih.gov/compound/9958
https://pubchem.ncbi.nlm.nih.gov/compound/72965
https://pubchem.ncbi.nlm.nih.gov/compound/442406
https://pubchem.ncbi.nlm.nih.gov/compound/5317564
https://pubchem.ncbi.nlm.nih.gov/compound/12309636
https://pubchem.ncbi.nlm.nih.gov/compound/232
https://pubchem.ncbi.nlm.nih.gov/compound/10006
https://pubchem.ncbi.nlm.nih.gov/compound/73081
https://pubchem.ncbi.nlm.nih.gov/compound/442428
https://pubchem.ncbi.nlm.nih.gov/compound/5317570
https://pubchem.ncbi.nlm.nih.gov/compound/12309890
https://pubchem.ncbi.nlm.nih.gov/compound/239
https://pubchem.ncbi.nlm.nih.gov/compound/10205
https://pubchem.ncbi.nlm.nih.gov/compound/73145
https://pubchem.ncbi.nlm.nih.gov/compound/442435
https://pubchem.ncbi.nlm.nih.gov/compound/5317844
https://pubchem.ncbi.nlm.nih.gov/compound/12311284
https://pubchem.ncbi.nlm.nih.gov/compound/240
https://pubchem.ncbi.nlm.nih.gov/compound/10208
https://pubchem.ncbi.nlm.nih.gov/compound/73160
https://pubchem.ncbi.nlm.nih.gov/compound/442439
https://pubchem.ncbi.nlm.nih.gov/compound/5318042
https://pubchem.ncbi.nlm.nih.gov/compound/12313020
https://pubchem.ncbi.nlm.nih.gov/compound/243
https://pubchem.ncbi.nlm.nih.gov/compound/10225
https://pubchem.ncbi.nlm.nih.gov/compound/73170
https://pubchem.ncbi.nlm.nih.gov/compound/442456
https://pubchem.ncbi.nlm.nih.gov/compound/5318566
https://pubchem.ncbi.nlm.nih.gov/compound/12313704
https://pubchem.ncbi.nlm.nih.gov/compound/244
https://pubchem.ncbi.nlm.nih.gov/compound/10228
https://pubchem.ncbi.nlm.nih.gov/compound/73299
https://pubchem.ncbi.nlm.nih.gov/compound/442461
https://pubchem.ncbi.nlm.nih.gov/compound/5318587
https://pubchem.ncbi.nlm.nih.gov/compound/12313974
https://pubchem.ncbi.nlm.nih.gov/compound/247
https://pubchem.ncbi.nlm.nih.gov/compound/10231
https://pubchem.ncbi.nlm.nih.gov/compound/73330
https://pubchem.ncbi.nlm.nih.gov/compound/442463
https://pubchem.ncbi.nlm.nih.gov/compound/5318599
https://pubchem.ncbi.nlm.nih.gov/compound/12314974
https://pubchem.ncbi.nlm.nih.gov/compound/261
https://pubchem.ncbi.nlm.nih.gov/compound/10248
https://pubchem.ncbi.nlm.nih.gov/compound/73399
https://pubchem.ncbi.nlm.nih.gov/compound/442484
https://pubchem.ncbi.nlm.nih.gov/compound/5318645
https://pubchem.ncbi.nlm.nih.gov/compound/12315151
https://pubchem.ncbi.nlm.nih.gov/compound/262
https://pubchem.ncbi.nlm.nih.gov/compound/10263
https://pubchem.ncbi.nlm.nih.gov/compound/73480
https://pubchem.ncbi.nlm.nih.gov/compound/442495
https://pubchem.ncbi.nlm.nih.gov/compound/5318717
https://pubchem.ncbi.nlm.nih.gov/compound/12315486
https://pubchem.ncbi.nlm.nih.gov/compound/263
https://pubchem.ncbi.nlm.nih.gov/compound/10279
https://pubchem.ncbi.nlm.nih.gov/compound/73568
https://pubchem.ncbi.nlm.nih.gov/compound/442497
https://pubchem.ncbi.nlm.nih.gov/compound/5318759
https://pubchem.ncbi.nlm.nih.gov/compound/12371414
https://pubchem.ncbi.nlm.nih.gov/compound/264
https://pubchem.ncbi.nlm.nih.gov/compound/10281
https://pubchem.ncbi.nlm.nih.gov/compound/73571
https://pubchem.ncbi.nlm.nih.gov/compound/442619
https://pubchem.ncbi.nlm.nih.gov/compound/5318763
https://pubchem.ncbi.nlm.nih.gov/compound/12442794
https://pubchem.ncbi.nlm.nih.gov/compound/273
https://pubchem.ncbi.nlm.nih.gov/compound/10321
https://pubchem.ncbi.nlm.nih.gov/compound/73635
https://pubchem.ncbi.nlm.nih.gov/compound/442668
https://pubchem.ncbi.nlm.nih.gov/compound/5318767
https://pubchem.ncbi.nlm.nih.gov/compound/12443122
https://pubchem.ncbi.nlm.nih.gov/compound/284
https://pubchem.ncbi.nlm.nih.gov/compound/10326
https://pubchem.ncbi.nlm.nih.gov/compound/73659
https://pubchem.ncbi.nlm.nih.gov/compound/442985
https://pubchem.ncbi.nlm.nih.gov/compound/5319292
https://pubchem.ncbi.nlm.nih.gov/compound/12444324
https://pubchem.ncbi.nlm.nih.gov/compound/289
https://pubchem.ncbi.nlm.nih.gov/compound/10363
https://pubchem.ncbi.nlm.nih.gov/compound/74918
https://pubchem.ncbi.nlm.nih.gov/compound/442988
https://pubchem.ncbi.nlm.nih.gov/compound/5319609
https://pubchem.ncbi.nlm.nih.gov/compound/12446728
https://pubchem.ncbi.nlm.nih.gov/compound/305
https://pubchem.ncbi.nlm.nih.gov/compound/10364
https://pubchem.ncbi.nlm.nih.gov/compound/75552
https://pubchem.ncbi.nlm.nih.gov/compound/443019
https://pubchem.ncbi.nlm.nih.gov/compound/5319706
https://pubchem.ncbi.nlm.nih.gov/compound/12480741
https://pubchem.ncbi.nlm.nih.gov/compound/309
https://pubchem.ncbi.nlm.nih.gov/compound/10393
https://pubchem.ncbi.nlm.nih.gov/compound/76168
https://pubchem.ncbi.nlm.nih.gov/compound/443162
https://pubchem.ncbi.nlm.nih.gov/compound/5319754
https://pubchem.ncbi.nlm.nih.gov/compound/12642438
https://pubchem.ncbi.nlm.nih.gov/compound/311
https://pubchem.ncbi.nlm.nih.gov/compound/10394
https://pubchem.ncbi.nlm.nih.gov/compound/76354
https://pubchem.ncbi.nlm.nih.gov/compound/443178
https://pubchem.ncbi.nlm.nih.gov/compound/5319887
https://pubchem.ncbi.nlm.nih.gov/compound/12795733
https://pubchem.ncbi.nlm.nih.gov/compound/323
https://pubchem.ncbi.nlm.nih.gov/compound/10408
https://pubchem.ncbi.nlm.nih.gov/compound/76922
https://pubchem.ncbi.nlm.nih.gov/compound/443181
https://pubchem.ncbi.nlm.nih.gov/compound/5319888
https://pubchem.ncbi.nlm.nih.gov/compound/12815182
https://pubchem.ncbi.nlm.nih.gov/compound/325
https://pubchem.ncbi.nlm.nih.gov/compound/10416
https://pubchem.ncbi.nlm.nih.gov/compound/77528
https://pubchem.ncbi.nlm.nih.gov/compound/443648
https://pubchem.ncbi.nlm.nih.gov/compound/5319889
https://pubchem.ncbi.nlm.nih.gov/compound/12960505
https://pubchem.ncbi.nlm.nih.gov/compound/326
https://pubchem.ncbi.nlm.nih.gov/compound/10442
https://pubchem.ncbi.nlm.nih.gov/compound/77547
https://pubchem.ncbi.nlm.nih.gov/compound/443650
https://pubchem.ncbi.nlm.nih.gov/compound/5319890
https://pubchem.ncbi.nlm.nih.gov/compound/12971708
https://pubchem.ncbi.nlm.nih.gov/compound/332
https://pubchem.ncbi.nlm.nih.gov/compound/10446
https://pubchem.ncbi.nlm.nih.gov/compound/78066
https://pubchem.ncbi.nlm.nih.gov/compound/443651
https://pubchem.ncbi.nlm.nih.gov/compound/5319891
https://pubchem.ncbi.nlm.nih.gov/compound/13193018
https://pubchem.ncbi.nlm.nih.gov/compound/338
https://pubchem.ncbi.nlm.nih.gov/compound/10451
https://pubchem.ncbi.nlm.nih.gov/compound/78151
https://pubchem.ncbi.nlm.nih.gov/compound/443917
https://pubchem.ncbi.nlm.nih.gov/compound/5319932
https://pubchem.ncbi.nlm.nih.gov/compound/13213649
https://pubchem.ncbi.nlm.nih.gov/compound/340
https://pubchem.ncbi.nlm.nih.gov/compound/10453
https://pubchem.ncbi.nlm.nih.gov/compound/78435
https://pubchem.ncbi.nlm.nih.gov/compound/444305
https://pubchem.ncbi.nlm.nih.gov/compound/5319933
https://pubchem.ncbi.nlm.nih.gov/compound/13254473
https://pubchem.ncbi.nlm.nih.gov/compound/342
https://pubchem.ncbi.nlm.nih.gov/compound/10465
https://pubchem.ncbi.nlm.nih.gov/compound/78828
https://pubchem.ncbi.nlm.nih.gov/compound/444539
https://pubchem.ncbi.nlm.nih.gov/compound/5320128
https://pubchem.ncbi.nlm.nih.gov/compound/13369486
https://pubchem.ncbi.nlm.nih.gov/compound/359
https://pubchem.ncbi.nlm.nih.gov/compound/10466
https://pubchem.ncbi.nlm.nih.gov/compound/79025
https://pubchem.ncbi.nlm.nih.gov/compound/444679
https://pubchem.ncbi.nlm.nih.gov/compound/5320250
https://pubchem.ncbi.nlm.nih.gov/compound/13845961
https://pubchem.ncbi.nlm.nih.gov/compound/370
https://pubchem.ncbi.nlm.nih.gov/compound/10494
https://pubchem.ncbi.nlm.nih.gov/compound/79035
https://pubchem.ncbi.nlm.nih.gov/compound/444899
https://pubchem.ncbi.nlm.nih.gov/compound/5320439
https://pubchem.ncbi.nlm.nih.gov/compound/13874489
https://pubchem.ncbi.nlm.nih.gov/compound/379
https://pubchem.ncbi.nlm.nih.gov/compound/10545
https://pubchem.ncbi.nlm.nih.gov/compound/79038
https://pubchem.ncbi.nlm.nih.gov/compound/445070
https://pubchem.ncbi.nlm.nih.gov/compound/5320623
https://pubchem.ncbi.nlm.nih.gov/compound/13892722
https://pubchem.ncbi.nlm.nih.gov/compound/424
https://pubchem.ncbi.nlm.nih.gov/compound/10550
https://pubchem.ncbi.nlm.nih.gov/compound/79044
https://pubchem.ncbi.nlm.nih.gov/compound/445154
https://pubchem.ncbi.nlm.nih.gov/compound/5320844
https://pubchem.ncbi.nlm.nih.gov/compound/13894537

SNo CID S.No CID S.No CID S.No CID S.No CID S.No CID

44 454 363 10607 682 79545 1001 445354 1320 5320863 1639 13915428
45 460 364 10621 683 79784 1002 445580 1321 5320946 1640 13918681
46 464 365 10639 684 80048 1003 445638 1322 5321278 1641 13935024
47 547 366 10659 685 80309 1004 445639 1323 5321950 1642 13962928
48 612 367 10680 686 80354 1005 445858 1324 5322022 1643 13965865
49 650 368 10686 687 80421 1006 446611 1325 5323574 1644 13965866
50 660 369 10694 688 80790 1007 448438 1326 5324489 1645 13991590
51 681 370 10695 689 81722 1008 449093 1327 5327011 1646 14014430
52 702 371 10703 690 82142 1009 449290 1328 5351619 1647 14035447
53 712 372 10719 691 82755 1010 449293 1329 5352470 1648 14088350
54 743 373 10724 692 84532 1011 451674 1330 5352484 1649 14105907
55 750 374 10742 693 84849 1012 452707 1331 5352653 1650 14136859
56 753 375 10797 694 84880 1013 453214 1332 5352808 1651 14137570
57 760 376 10812 695 85567 1014 457801 1333 5352847 1652 14150057
58 774 377 10819 696 85568 1015 471119 1334 5352855 1653 14157910
59 780 378 10870 697 86374 1016 473252 1335 5352875 1654 14162621
60 798 379 10976 698 86472 1017 480819 1336 5352876 1655 14237687
61 800 380 10993 699 86608 1018 483522 1337 5352907 1656 14252428
62 802 381 11005 700 86749 1019 493570 1338 5353011 1657 14311152
63 807 382 11006 701 86786 1020 517326 1339 5354833 1658 14334307
64 836 383 11027 702 86895 1021 519323 1340 5355853 1659 14403175
65 849 384 11124 703 87310 1022 519379 1341 5355856 1660 14412241
66 854 385 11128 704 87691 1023 519764 1342 5357650 1661 14539879
67 867 386 11142 705 87839 1024 519782 1343 5362583 1662 14539881
68 876 387 11168 706 88268 1025 519843 1344 5362620 1663 14543446
69 892 388 11173 707 88297 1026 519857 1345 5362830 1664 14564587
70 896 389 11230 708 88302 1027 519872 1346 5362889 1665 14754405
71 931 390 11251 709 88556 1028 520148 1347 5363229 1666 14779570
72 936 391 11304 710 88708 1029 520384 1348 5363388 1667 14842006
73 938 392 11328 711 89560 1030 521064 1349 5363397 1668 15098633
74 947 393 11449 712 89594 1031 521496 1350 5363633 1669 15133708
75 957 394 11458 713 89664 1032 521569 1351 5363685 1670 15241411
76 971 395 11463 714 89989 1033 521710 1352 5363881 1671 15558507
77 978 396 11467 715 90351 1034 521973 1353 5364448 1672 15560275
78 984 397 11468 716 90805 1035 521985 1354 5364752 1673 15560276
79 985 398 11508 717 91195 1036 522039 1355 5364919 1674 15560278
80 996 399 11517 718 91354 1037 523035 1356 5364941 1675 15690922
81 998 400 11527 719 91434 1038 524198 1357 5365650 1676 15800949
82 999 401 11545 720 91457 1039 526611 1358 5365872 1677 15825654
83 1031 402 11552 721 91458 1040 526762 1359 5365910 1678 15825655
84 1032 403 11583 722 91472 1041 527191 1360 5365927 1679 15825656
85 1054 404 11594 723 91520 1042 527424 1361 5365982 1680 15959353
86 1057 405 11597 724 91572 1043 527428 1362 5366074 1681 16070023
87 1060 406 11605 725 92097 1044 529302 1363 5366264 1682 16072922
88 1130 407 11610 726 92110 1045 529621 1364 5366552 1683 16126513
89 1136 408 11617 727 92138 1046 529752 1365 5366856 1684 16212782
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https://pubchem.ncbi.nlm.nih.gov/compound/454
https://pubchem.ncbi.nlm.nih.gov/compound/10607
https://pubchem.ncbi.nlm.nih.gov/compound/79545
https://pubchem.ncbi.nlm.nih.gov/compound/445354
https://pubchem.ncbi.nlm.nih.gov/compound/5320863
https://pubchem.ncbi.nlm.nih.gov/compound/13915428
https://pubchem.ncbi.nlm.nih.gov/compound/460
https://pubchem.ncbi.nlm.nih.gov/compound/10621
https://pubchem.ncbi.nlm.nih.gov/compound/79784
https://pubchem.ncbi.nlm.nih.gov/compound/445580
https://pubchem.ncbi.nlm.nih.gov/compound/5320946
https://pubchem.ncbi.nlm.nih.gov/compound/13918681
https://pubchem.ncbi.nlm.nih.gov/compound/464
https://pubchem.ncbi.nlm.nih.gov/compound/10639
https://pubchem.ncbi.nlm.nih.gov/compound/80048
https://pubchem.ncbi.nlm.nih.gov/compound/445638
https://pubchem.ncbi.nlm.nih.gov/compound/5321278
https://pubchem.ncbi.nlm.nih.gov/compound/13935024
https://pubchem.ncbi.nlm.nih.gov/compound/547
https://pubchem.ncbi.nlm.nih.gov/compound/10659
https://pubchem.ncbi.nlm.nih.gov/compound/80309
https://pubchem.ncbi.nlm.nih.gov/compound/445639
https://pubchem.ncbi.nlm.nih.gov/compound/5321950
https://pubchem.ncbi.nlm.nih.gov/compound/13962928
https://pubchem.ncbi.nlm.nih.gov/compound/612
https://pubchem.ncbi.nlm.nih.gov/compound/10680
https://pubchem.ncbi.nlm.nih.gov/compound/80354
https://pubchem.ncbi.nlm.nih.gov/compound/445858
https://pubchem.ncbi.nlm.nih.gov/compound/5322022
https://pubchem.ncbi.nlm.nih.gov/compound/13965865
https://pubchem.ncbi.nlm.nih.gov/compound/650
https://pubchem.ncbi.nlm.nih.gov/compound/10686
https://pubchem.ncbi.nlm.nih.gov/compound/80421
https://pubchem.ncbi.nlm.nih.gov/compound/446611
https://pubchem.ncbi.nlm.nih.gov/compound/5323574
https://pubchem.ncbi.nlm.nih.gov/compound/13965866
https://pubchem.ncbi.nlm.nih.gov/compound/660
https://pubchem.ncbi.nlm.nih.gov/compound/10694
https://pubchem.ncbi.nlm.nih.gov/compound/80790
https://pubchem.ncbi.nlm.nih.gov/compound/448438
https://pubchem.ncbi.nlm.nih.gov/compound/5324489
https://pubchem.ncbi.nlm.nih.gov/compound/13991590
https://pubchem.ncbi.nlm.nih.gov/compound/681
https://pubchem.ncbi.nlm.nih.gov/compound/10695
https://pubchem.ncbi.nlm.nih.gov/compound/81722
https://pubchem.ncbi.nlm.nih.gov/compound/449093
https://pubchem.ncbi.nlm.nih.gov/compound/5327011
https://pubchem.ncbi.nlm.nih.gov/compound/14014430
https://pubchem.ncbi.nlm.nih.gov/compound/702
https://pubchem.ncbi.nlm.nih.gov/compound/10703
https://pubchem.ncbi.nlm.nih.gov/compound/82142
https://pubchem.ncbi.nlm.nih.gov/compound/449290
https://pubchem.ncbi.nlm.nih.gov/compound/5351619
https://pubchem.ncbi.nlm.nih.gov/compound/14035447
https://pubchem.ncbi.nlm.nih.gov/compound/712
https://pubchem.ncbi.nlm.nih.gov/compound/10719
https://pubchem.ncbi.nlm.nih.gov/compound/82755
https://pubchem.ncbi.nlm.nih.gov/compound/449293
https://pubchem.ncbi.nlm.nih.gov/compound/5352470
https://pubchem.ncbi.nlm.nih.gov/compound/14088350
https://pubchem.ncbi.nlm.nih.gov/compound/743
https://pubchem.ncbi.nlm.nih.gov/compound/10724
https://pubchem.ncbi.nlm.nih.gov/compound/84532
https://pubchem.ncbi.nlm.nih.gov/compound/451674
https://pubchem.ncbi.nlm.nih.gov/compound/5352484
https://pubchem.ncbi.nlm.nih.gov/compound/14105907
https://pubchem.ncbi.nlm.nih.gov/compound/750
https://pubchem.ncbi.nlm.nih.gov/compound/10742
https://pubchem.ncbi.nlm.nih.gov/compound/84849
https://pubchem.ncbi.nlm.nih.gov/compound/452707
https://pubchem.ncbi.nlm.nih.gov/compound/5352653
https://pubchem.ncbi.nlm.nih.gov/compound/14136859
https://pubchem.ncbi.nlm.nih.gov/compound/753
https://pubchem.ncbi.nlm.nih.gov/compound/10797
https://pubchem.ncbi.nlm.nih.gov/compound/84880
https://pubchem.ncbi.nlm.nih.gov/compound/453214
https://pubchem.ncbi.nlm.nih.gov/compound/5352808
https://pubchem.ncbi.nlm.nih.gov/compound/14137570
https://pubchem.ncbi.nlm.nih.gov/compound/760
https://pubchem.ncbi.nlm.nih.gov/compound/10812
https://pubchem.ncbi.nlm.nih.gov/compound/85567
https://pubchem.ncbi.nlm.nih.gov/compound/457801
https://pubchem.ncbi.nlm.nih.gov/compound/5352847
https://pubchem.ncbi.nlm.nih.gov/compound/14150057
https://pubchem.ncbi.nlm.nih.gov/compound/774
https://pubchem.ncbi.nlm.nih.gov/compound/10819
https://pubchem.ncbi.nlm.nih.gov/compound/85568
https://pubchem.ncbi.nlm.nih.gov/compound/471119
https://pubchem.ncbi.nlm.nih.gov/compound/5352855
https://pubchem.ncbi.nlm.nih.gov/compound/14157910
https://pubchem.ncbi.nlm.nih.gov/compound/780
https://pubchem.ncbi.nlm.nih.gov/compound/10870
https://pubchem.ncbi.nlm.nih.gov/compound/86374
https://pubchem.ncbi.nlm.nih.gov/compound/473252
https://pubchem.ncbi.nlm.nih.gov/compound/5352875
https://pubchem.ncbi.nlm.nih.gov/compound/14162621
https://pubchem.ncbi.nlm.nih.gov/compound/798
https://pubchem.ncbi.nlm.nih.gov/compound/10976
https://pubchem.ncbi.nlm.nih.gov/compound/86472
https://pubchem.ncbi.nlm.nih.gov/compound/480819
https://pubchem.ncbi.nlm.nih.gov/compound/5352876
https://pubchem.ncbi.nlm.nih.gov/compound/14237687
https://pubchem.ncbi.nlm.nih.gov/compound/800
https://pubchem.ncbi.nlm.nih.gov/compound/10993
https://pubchem.ncbi.nlm.nih.gov/compound/86608
https://pubchem.ncbi.nlm.nih.gov/compound/483522
https://pubchem.ncbi.nlm.nih.gov/compound/5352907
https://pubchem.ncbi.nlm.nih.gov/compound/14252428
https://pubchem.ncbi.nlm.nih.gov/compound/802
https://pubchem.ncbi.nlm.nih.gov/compound/11005
https://pubchem.ncbi.nlm.nih.gov/compound/86749
https://pubchem.ncbi.nlm.nih.gov/compound/493570
https://pubchem.ncbi.nlm.nih.gov/compound/5353011
https://pubchem.ncbi.nlm.nih.gov/compound/14311152
https://pubchem.ncbi.nlm.nih.gov/compound/807
https://pubchem.ncbi.nlm.nih.gov/compound/11006
https://pubchem.ncbi.nlm.nih.gov/compound/86786
https://pubchem.ncbi.nlm.nih.gov/compound/517326
https://pubchem.ncbi.nlm.nih.gov/compound/5354833
https://pubchem.ncbi.nlm.nih.gov/compound/14334307
https://pubchem.ncbi.nlm.nih.gov/compound/836
https://pubchem.ncbi.nlm.nih.gov/compound/11027
https://pubchem.ncbi.nlm.nih.gov/compound/86895
https://pubchem.ncbi.nlm.nih.gov/compound/519323
https://pubchem.ncbi.nlm.nih.gov/compound/5355853
https://pubchem.ncbi.nlm.nih.gov/compound/14403175
https://pubchem.ncbi.nlm.nih.gov/compound/849
https://pubchem.ncbi.nlm.nih.gov/compound/11124
https://pubchem.ncbi.nlm.nih.gov/compound/87310
https://pubchem.ncbi.nlm.nih.gov/compound/519379
https://pubchem.ncbi.nlm.nih.gov/compound/5355856
https://pubchem.ncbi.nlm.nih.gov/compound/14412241
https://pubchem.ncbi.nlm.nih.gov/compound/854
https://pubchem.ncbi.nlm.nih.gov/compound/11128
https://pubchem.ncbi.nlm.nih.gov/compound/87691
https://pubchem.ncbi.nlm.nih.gov/compound/519764
https://pubchem.ncbi.nlm.nih.gov/compound/5357650
https://pubchem.ncbi.nlm.nih.gov/compound/14539879
https://pubchem.ncbi.nlm.nih.gov/compound/867
https://pubchem.ncbi.nlm.nih.gov/compound/11142
https://pubchem.ncbi.nlm.nih.gov/compound/87839
https://pubchem.ncbi.nlm.nih.gov/compound/519782
https://pubchem.ncbi.nlm.nih.gov/compound/5362583
https://pubchem.ncbi.nlm.nih.gov/compound/14539881
https://pubchem.ncbi.nlm.nih.gov/compound/876
https://pubchem.ncbi.nlm.nih.gov/compound/11168
https://pubchem.ncbi.nlm.nih.gov/compound/88268
https://pubchem.ncbi.nlm.nih.gov/compound/519843
https://pubchem.ncbi.nlm.nih.gov/compound/5362620
https://pubchem.ncbi.nlm.nih.gov/compound/14543446
https://pubchem.ncbi.nlm.nih.gov/compound/892
https://pubchem.ncbi.nlm.nih.gov/compound/11173
https://pubchem.ncbi.nlm.nih.gov/compound/88297
https://pubchem.ncbi.nlm.nih.gov/compound/519857
https://pubchem.ncbi.nlm.nih.gov/compound/5362830
https://pubchem.ncbi.nlm.nih.gov/compound/14564587
https://pubchem.ncbi.nlm.nih.gov/compound/896
https://pubchem.ncbi.nlm.nih.gov/compound/11230
https://pubchem.ncbi.nlm.nih.gov/compound/88302
https://pubchem.ncbi.nlm.nih.gov/compound/519872
https://pubchem.ncbi.nlm.nih.gov/compound/5362889
https://pubchem.ncbi.nlm.nih.gov/compound/14754405
https://pubchem.ncbi.nlm.nih.gov/compound/931
https://pubchem.ncbi.nlm.nih.gov/compound/11251
https://pubchem.ncbi.nlm.nih.gov/compound/88556
https://pubchem.ncbi.nlm.nih.gov/compound/520148
https://pubchem.ncbi.nlm.nih.gov/compound/5363229
https://pubchem.ncbi.nlm.nih.gov/compound/14779570
https://pubchem.ncbi.nlm.nih.gov/compound/936
https://pubchem.ncbi.nlm.nih.gov/compound/11304
https://pubchem.ncbi.nlm.nih.gov/compound/88708
https://pubchem.ncbi.nlm.nih.gov/compound/520384
https://pubchem.ncbi.nlm.nih.gov/compound/5363388
https://pubchem.ncbi.nlm.nih.gov/compound/14842006
https://pubchem.ncbi.nlm.nih.gov/compound/938
https://pubchem.ncbi.nlm.nih.gov/compound/11328
https://pubchem.ncbi.nlm.nih.gov/compound/89560
https://pubchem.ncbi.nlm.nih.gov/compound/521064
https://pubchem.ncbi.nlm.nih.gov/compound/5363397
https://pubchem.ncbi.nlm.nih.gov/compound/15098633
https://pubchem.ncbi.nlm.nih.gov/compound/947
https://pubchem.ncbi.nlm.nih.gov/compound/11449
https://pubchem.ncbi.nlm.nih.gov/compound/89594
https://pubchem.ncbi.nlm.nih.gov/compound/521496
https://pubchem.ncbi.nlm.nih.gov/compound/5363633
https://pubchem.ncbi.nlm.nih.gov/compound/15133708
https://pubchem.ncbi.nlm.nih.gov/compound/957
https://pubchem.ncbi.nlm.nih.gov/compound/11458
https://pubchem.ncbi.nlm.nih.gov/compound/89664
https://pubchem.ncbi.nlm.nih.gov/compound/521569
https://pubchem.ncbi.nlm.nih.gov/compound/5363685
https://pubchem.ncbi.nlm.nih.gov/compound/15241411
https://pubchem.ncbi.nlm.nih.gov/compound/971
https://pubchem.ncbi.nlm.nih.gov/compound/11463
https://pubchem.ncbi.nlm.nih.gov/compound/89989
https://pubchem.ncbi.nlm.nih.gov/compound/521710
https://pubchem.ncbi.nlm.nih.gov/compound/5363881
https://pubchem.ncbi.nlm.nih.gov/compound/15558507
https://pubchem.ncbi.nlm.nih.gov/compound/978
https://pubchem.ncbi.nlm.nih.gov/compound/11467
https://pubchem.ncbi.nlm.nih.gov/compound/90351
https://pubchem.ncbi.nlm.nih.gov/compound/521973
https://pubchem.ncbi.nlm.nih.gov/compound/5364448
https://pubchem.ncbi.nlm.nih.gov/compound/15560275
https://pubchem.ncbi.nlm.nih.gov/compound/984
https://pubchem.ncbi.nlm.nih.gov/compound/11468
https://pubchem.ncbi.nlm.nih.gov/compound/90805
https://pubchem.ncbi.nlm.nih.gov/compound/521985
https://pubchem.ncbi.nlm.nih.gov/compound/5364752
https://pubchem.ncbi.nlm.nih.gov/compound/15560276
https://pubchem.ncbi.nlm.nih.gov/compound/985
https://pubchem.ncbi.nlm.nih.gov/compound/11508
https://pubchem.ncbi.nlm.nih.gov/compound/91195
https://pubchem.ncbi.nlm.nih.gov/compound/522039
https://pubchem.ncbi.nlm.nih.gov/compound/5364919
https://pubchem.ncbi.nlm.nih.gov/compound/15560278
https://pubchem.ncbi.nlm.nih.gov/compound/996
https://pubchem.ncbi.nlm.nih.gov/compound/11517
https://pubchem.ncbi.nlm.nih.gov/compound/91354
https://pubchem.ncbi.nlm.nih.gov/compound/523035
https://pubchem.ncbi.nlm.nih.gov/compound/5364941
https://pubchem.ncbi.nlm.nih.gov/compound/15690922
https://pubchem.ncbi.nlm.nih.gov/compound/998
https://pubchem.ncbi.nlm.nih.gov/compound/11527
https://pubchem.ncbi.nlm.nih.gov/compound/91434
https://pubchem.ncbi.nlm.nih.gov/compound/524198
https://pubchem.ncbi.nlm.nih.gov/compound/5365650
https://pubchem.ncbi.nlm.nih.gov/compound/15800949
https://pubchem.ncbi.nlm.nih.gov/compound/999
https://pubchem.ncbi.nlm.nih.gov/compound/11545
https://pubchem.ncbi.nlm.nih.gov/compound/91457
https://pubchem.ncbi.nlm.nih.gov/compound/526611
https://pubchem.ncbi.nlm.nih.gov/compound/5365872
https://pubchem.ncbi.nlm.nih.gov/compound/15825654
https://pubchem.ncbi.nlm.nih.gov/compound/1031
https://pubchem.ncbi.nlm.nih.gov/compound/11552
https://pubchem.ncbi.nlm.nih.gov/compound/91458
https://pubchem.ncbi.nlm.nih.gov/compound/526762
https://pubchem.ncbi.nlm.nih.gov/compound/5365910
https://pubchem.ncbi.nlm.nih.gov/compound/15825655
https://pubchem.ncbi.nlm.nih.gov/compound/1032
https://pubchem.ncbi.nlm.nih.gov/compound/11583
https://pubchem.ncbi.nlm.nih.gov/compound/91472
https://pubchem.ncbi.nlm.nih.gov/compound/527191
https://pubchem.ncbi.nlm.nih.gov/compound/5365927
https://pubchem.ncbi.nlm.nih.gov/compound/15825656
https://pubchem.ncbi.nlm.nih.gov/compound/1054
https://pubchem.ncbi.nlm.nih.gov/compound/11594
https://pubchem.ncbi.nlm.nih.gov/compound/91520
https://pubchem.ncbi.nlm.nih.gov/compound/527424
https://pubchem.ncbi.nlm.nih.gov/compound/5365982
https://pubchem.ncbi.nlm.nih.gov/compound/15959353
https://pubchem.ncbi.nlm.nih.gov/compound/1057
https://pubchem.ncbi.nlm.nih.gov/compound/11597
https://pubchem.ncbi.nlm.nih.gov/compound/91572
https://pubchem.ncbi.nlm.nih.gov/compound/527428
https://pubchem.ncbi.nlm.nih.gov/compound/5366074
https://pubchem.ncbi.nlm.nih.gov/compound/16070023
https://pubchem.ncbi.nlm.nih.gov/compound/1060
https://pubchem.ncbi.nlm.nih.gov/compound/11605
https://pubchem.ncbi.nlm.nih.gov/compound/92097
https://pubchem.ncbi.nlm.nih.gov/compound/529302
https://pubchem.ncbi.nlm.nih.gov/compound/5366264
https://pubchem.ncbi.nlm.nih.gov/compound/16072922
https://pubchem.ncbi.nlm.nih.gov/compound/1130
https://pubchem.ncbi.nlm.nih.gov/compound/11610
https://pubchem.ncbi.nlm.nih.gov/compound/92110
https://pubchem.ncbi.nlm.nih.gov/compound/529621
https://pubchem.ncbi.nlm.nih.gov/compound/5366552
https://pubchem.ncbi.nlm.nih.gov/compound/16126513
https://pubchem.ncbi.nlm.nih.gov/compound/1136
https://pubchem.ncbi.nlm.nih.gov/compound/11617
https://pubchem.ncbi.nlm.nih.gov/compound/92138
https://pubchem.ncbi.nlm.nih.gov/compound/529752
https://pubchem.ncbi.nlm.nih.gov/compound/5366856
https://pubchem.ncbi.nlm.nih.gov/compound/16212782

SNo CID S.No CID S.No CID S.No CID S.No CID S.No CID

90 1140 409 11622 728 92139 1047 530406 1366 5367382 1685 16760075
91 1148 410 11635 729 92158 1048 530428 1367 5367423 1686 17750979
92 1182 411 11747 730 92215 1049 535250 1368 5367531 1687 17751019
93 1183 412 11903 731 92231 1050 537574 1369 5367706 1688 17751024
94 1198 413 12020 732 92313 1051 537697 1370 5367744 1689 18314639
95 1245 414 12072 733 92323 1052 545235 1371 5367785 1690 18632430
96 1254 415 12097 734 92729 1053 545626 1372 5368821 1691 18702583
97 1669 416 12100 735 92762 1054 546286 1373 5368956 1692 18946530
98 1738 417 12127 736 92776 1055 567149 1374 5369061 1693 20055075
99 2214 418 12180 737 92782 1056 572949 1375 5369956 1694 20055523
100 2345 419 12232 738 92784 1057 577062 1376 5370101 1695 20056162
101 2353 420 12248 739 92794 1058 580057 1377 5371102 1696 20056239
102 2355 421 12296 740 92802 1059 583124 1378 5371122 1697 20481740
103 2368 422 12297 741 92812 1060 584223 1379 5372367 1698 20841681
104 2519 423 12367 742 93009 1061 589365 1380 5378597 1699 20843363
105 2537 424 12388 743 93046 1062 595385 1381 5379096 1700 21116836
106 2758 425 12389 744 93073 1063 595928 1382 5386591 1701 21122581
107 2775 426 12391 745 93081 1064 633024 1383 5387771 1702 21123844
108 2796 427 12397 746 94143 1065 637237 1384 5458461 1703 21201348
109 2879 428 12398 747 94147 1066 637511 1385 5458462 1704 21263742
110 2969 429 12489 748 94164 1067 637518 1386 5458714 1705 21591195
111 3026 430 12514 749 94204 1068 637523 1387 5459879 1706 21591197
112 3102 431 12529 750 94221 1069 637541 1388 5460291 1707 21594897
113 3220 432 12530 751 94254 1070 637542 1389 5463721 1708 21594954
114 3314 433 12613 752 94266 1071 637563 1390 5464032 1709 21594964
115 3469 434 12649 753 94275 1072 637566 1391 5464156 1710 21600408
116 3496 435 12756 754 94409 1073 637758 1392 5470187 1711 21603201
117 3503 436 12777 755 94672 1074 637760 1393 5480249 1712 21630845
118 3663 437 12921 756 94715 1075 637775 1394 5481224 1713 21630872
119 3806 438 13204 757 95376 1076 637776 1395 5481663 1714 21637592
120 3893 439 13357 758 95779 1077 637796 1396 5481882 1715 21637737
121 4055 440 13367 759 95978 1078 638011 1397 5481958 1716 21668201
122 4114 441 13379 760 96191 1079 638014 1398 5481961 1717 21674978
123 4133 442 13381 761 97747 1080 638072 1399 5481968 1718 21717951
124 4276 443 13388 762 99474 1081 638088 1400 5481969 1719 22082179
125 4277 444 13621 763 99477 1082 638122 1401 5481970 1720 22212495
126 4381 445 13711 764 99693 1083 638500 1402 5487461 1721 22340683
127 4650 446 13849 765 99973 1084 639665 1403 5488919 1722 22952976
128 4685 447 14069 766 100197 1085 641298 1404 5490064 1723 23242592
129 4970 448 14072 767 100332 1086 641376 1405 5491630 1724 23271974
130 4971 449 14079 768 100780 1087 641378 1406 5491657 1725 23623867
131 4978 450 14092 769 101153 1088 643731 1407 5494826 1726 23671158
132 5054 451 14104 770 101257 1089 643779 1408 5742590 1727 23724573
133 5144 452 14257 771 101379 1090 643820 1409 5951616 1728 24721401
134 5202 453 14260 772 101680 1091 643941 1410 6075631 1729 25107528
135 5204 454 14328 773 101690 1092 667639 1411 6321372 1730 25201902
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https://pubchem.ncbi.nlm.nih.gov/compound/1140
https://pubchem.ncbi.nlm.nih.gov/compound/11622
https://pubchem.ncbi.nlm.nih.gov/compound/92139
https://pubchem.ncbi.nlm.nih.gov/compound/530406
https://pubchem.ncbi.nlm.nih.gov/compound/5367382
https://pubchem.ncbi.nlm.nih.gov/compound/16760075
https://pubchem.ncbi.nlm.nih.gov/compound/1148
https://pubchem.ncbi.nlm.nih.gov/compound/11635
https://pubchem.ncbi.nlm.nih.gov/compound/92158
https://pubchem.ncbi.nlm.nih.gov/compound/530428
https://pubchem.ncbi.nlm.nih.gov/compound/5367423
https://pubchem.ncbi.nlm.nih.gov/compound/17750979
https://pubchem.ncbi.nlm.nih.gov/compound/1182
https://pubchem.ncbi.nlm.nih.gov/compound/11747
https://pubchem.ncbi.nlm.nih.gov/compound/92215
https://pubchem.ncbi.nlm.nih.gov/compound/535250
https://pubchem.ncbi.nlm.nih.gov/compound/5367531
https://pubchem.ncbi.nlm.nih.gov/compound/17751019
https://pubchem.ncbi.nlm.nih.gov/compound/1183
https://pubchem.ncbi.nlm.nih.gov/compound/11903
https://pubchem.ncbi.nlm.nih.gov/compound/92231
https://pubchem.ncbi.nlm.nih.gov/compound/537574
https://pubchem.ncbi.nlm.nih.gov/compound/5367706
https://pubchem.ncbi.nlm.nih.gov/compound/17751024
https://pubchem.ncbi.nlm.nih.gov/compound/1198
https://pubchem.ncbi.nlm.nih.gov/compound/12020
https://pubchem.ncbi.nlm.nih.gov/compound/92313
https://pubchem.ncbi.nlm.nih.gov/compound/537697
https://pubchem.ncbi.nlm.nih.gov/compound/5367744
https://pubchem.ncbi.nlm.nih.gov/compound/18314639
https://pubchem.ncbi.nlm.nih.gov/compound/1245
https://pubchem.ncbi.nlm.nih.gov/compound/12072
https://pubchem.ncbi.nlm.nih.gov/compound/92323
https://pubchem.ncbi.nlm.nih.gov/compound/545235
https://pubchem.ncbi.nlm.nih.gov/compound/5367785
https://pubchem.ncbi.nlm.nih.gov/compound/18632430
https://pubchem.ncbi.nlm.nih.gov/compound/1254
https://pubchem.ncbi.nlm.nih.gov/compound/12097
https://pubchem.ncbi.nlm.nih.gov/compound/92729
https://pubchem.ncbi.nlm.nih.gov/compound/545626
https://pubchem.ncbi.nlm.nih.gov/compound/5368821
https://pubchem.ncbi.nlm.nih.gov/compound/18702583
https://pubchem.ncbi.nlm.nih.gov/compound/1669
https://pubchem.ncbi.nlm.nih.gov/compound/12100
https://pubchem.ncbi.nlm.nih.gov/compound/92762
https://pubchem.ncbi.nlm.nih.gov/compound/546286
https://pubchem.ncbi.nlm.nih.gov/compound/5368956
https://pubchem.ncbi.nlm.nih.gov/compound/18946530
https://pubchem.ncbi.nlm.nih.gov/compound/1738
https://pubchem.ncbi.nlm.nih.gov/compound/12127
https://pubchem.ncbi.nlm.nih.gov/compound/92776
https://pubchem.ncbi.nlm.nih.gov/compound/567149
https://pubchem.ncbi.nlm.nih.gov/compound/5369061
https://pubchem.ncbi.nlm.nih.gov/compound/20055075
https://pubchem.ncbi.nlm.nih.gov/compound/2214
https://pubchem.ncbi.nlm.nih.gov/compound/12180
https://pubchem.ncbi.nlm.nih.gov/compound/92782
https://pubchem.ncbi.nlm.nih.gov/compound/572949
https://pubchem.ncbi.nlm.nih.gov/compound/5369956
https://pubchem.ncbi.nlm.nih.gov/compound/20055523
https://pubchem.ncbi.nlm.nih.gov/compound/2345
https://pubchem.ncbi.nlm.nih.gov/compound/12232
https://pubchem.ncbi.nlm.nih.gov/compound/92784
https://pubchem.ncbi.nlm.nih.gov/compound/577062
https://pubchem.ncbi.nlm.nih.gov/compound/5370101
https://pubchem.ncbi.nlm.nih.gov/compound/20056162
https://pubchem.ncbi.nlm.nih.gov/compound/2353
https://pubchem.ncbi.nlm.nih.gov/compound/12248
https://pubchem.ncbi.nlm.nih.gov/compound/92794
https://pubchem.ncbi.nlm.nih.gov/compound/580057
https://pubchem.ncbi.nlm.nih.gov/compound/5371102
https://pubchem.ncbi.nlm.nih.gov/compound/20056239
https://pubchem.ncbi.nlm.nih.gov/compound/2355
https://pubchem.ncbi.nlm.nih.gov/compound/12296
https://pubchem.ncbi.nlm.nih.gov/compound/92802
https://pubchem.ncbi.nlm.nih.gov/compound/583124
https://pubchem.ncbi.nlm.nih.gov/compound/5371122
https://pubchem.ncbi.nlm.nih.gov/compound/20481740
https://pubchem.ncbi.nlm.nih.gov/compound/2368
https://pubchem.ncbi.nlm.nih.gov/compound/12297
https://pubchem.ncbi.nlm.nih.gov/compound/92812
https://pubchem.ncbi.nlm.nih.gov/compound/584223
https://pubchem.ncbi.nlm.nih.gov/compound/5372367
https://pubchem.ncbi.nlm.nih.gov/compound/20841681
https://pubchem.ncbi.nlm.nih.gov/compound/2519
https://pubchem.ncbi.nlm.nih.gov/compound/12367
https://pubchem.ncbi.nlm.nih.gov/compound/93009
https://pubchem.ncbi.nlm.nih.gov/compound/589365
https://pubchem.ncbi.nlm.nih.gov/compound/5378597
https://pubchem.ncbi.nlm.nih.gov/compound/20843363
https://pubchem.ncbi.nlm.nih.gov/compound/2537
https://pubchem.ncbi.nlm.nih.gov/compound/12388
https://pubchem.ncbi.nlm.nih.gov/compound/93046
https://pubchem.ncbi.nlm.nih.gov/compound/595385
https://pubchem.ncbi.nlm.nih.gov/compound/5379096
https://pubchem.ncbi.nlm.nih.gov/compound/21116836
https://pubchem.ncbi.nlm.nih.gov/compound/2758
https://pubchem.ncbi.nlm.nih.gov/compound/12389
https://pubchem.ncbi.nlm.nih.gov/compound/93073
https://pubchem.ncbi.nlm.nih.gov/compound/595928
https://pubchem.ncbi.nlm.nih.gov/compound/5386591
https://pubchem.ncbi.nlm.nih.gov/compound/21122581
https://pubchem.ncbi.nlm.nih.gov/compound/2775
https://pubchem.ncbi.nlm.nih.gov/compound/12391
https://pubchem.ncbi.nlm.nih.gov/compound/93081
https://pubchem.ncbi.nlm.nih.gov/compound/633024
https://pubchem.ncbi.nlm.nih.gov/compound/5387771
https://pubchem.ncbi.nlm.nih.gov/compound/21123844
https://pubchem.ncbi.nlm.nih.gov/compound/2796
https://pubchem.ncbi.nlm.nih.gov/compound/12397
https://pubchem.ncbi.nlm.nih.gov/compound/94143
https://pubchem.ncbi.nlm.nih.gov/compound/637237
https://pubchem.ncbi.nlm.nih.gov/compound/5458461
https://pubchem.ncbi.nlm.nih.gov/compound/21201348
https://pubchem.ncbi.nlm.nih.gov/compound/2879
https://pubchem.ncbi.nlm.nih.gov/compound/12398
https://pubchem.ncbi.nlm.nih.gov/compound/94147
https://pubchem.ncbi.nlm.nih.gov/compound/637511
https://pubchem.ncbi.nlm.nih.gov/compound/5458462
https://pubchem.ncbi.nlm.nih.gov/compound/21263742
https://pubchem.ncbi.nlm.nih.gov/compound/2969
https://pubchem.ncbi.nlm.nih.gov/compound/12489
https://pubchem.ncbi.nlm.nih.gov/compound/94164
https://pubchem.ncbi.nlm.nih.gov/compound/637518
https://pubchem.ncbi.nlm.nih.gov/compound/5458714
https://pubchem.ncbi.nlm.nih.gov/compound/21591195
https://pubchem.ncbi.nlm.nih.gov/compound/3026
https://pubchem.ncbi.nlm.nih.gov/compound/12514
https://pubchem.ncbi.nlm.nih.gov/compound/94204
https://pubchem.ncbi.nlm.nih.gov/compound/637523
https://pubchem.ncbi.nlm.nih.gov/compound/5459879
https://pubchem.ncbi.nlm.nih.gov/compound/21591197
https://pubchem.ncbi.nlm.nih.gov/compound/3102
https://pubchem.ncbi.nlm.nih.gov/compound/12529
https://pubchem.ncbi.nlm.nih.gov/compound/94221
https://pubchem.ncbi.nlm.nih.gov/compound/637541
https://pubchem.ncbi.nlm.nih.gov/compound/5460291
https://pubchem.ncbi.nlm.nih.gov/compound/21594897
https://pubchem.ncbi.nlm.nih.gov/compound/3220
https://pubchem.ncbi.nlm.nih.gov/compound/12530
https://pubchem.ncbi.nlm.nih.gov/compound/94254
https://pubchem.ncbi.nlm.nih.gov/compound/637542
https://pubchem.ncbi.nlm.nih.gov/compound/5463721
https://pubchem.ncbi.nlm.nih.gov/compound/21594954
https://pubchem.ncbi.nlm.nih.gov/compound/3314
https://pubchem.ncbi.nlm.nih.gov/compound/12613
https://pubchem.ncbi.nlm.nih.gov/compound/94266
https://pubchem.ncbi.nlm.nih.gov/compound/637563
https://pubchem.ncbi.nlm.nih.gov/compound/5464032
https://pubchem.ncbi.nlm.nih.gov/compound/21594964
https://pubchem.ncbi.nlm.nih.gov/compound/3469
https://pubchem.ncbi.nlm.nih.gov/compound/12649
https://pubchem.ncbi.nlm.nih.gov/compound/94275
https://pubchem.ncbi.nlm.nih.gov/compound/637566
https://pubchem.ncbi.nlm.nih.gov/compound/5464156
https://pubchem.ncbi.nlm.nih.gov/compound/21600408
https://pubchem.ncbi.nlm.nih.gov/compound/3496
https://pubchem.ncbi.nlm.nih.gov/compound/12756
https://pubchem.ncbi.nlm.nih.gov/compound/94409
https://pubchem.ncbi.nlm.nih.gov/compound/637758
https://pubchem.ncbi.nlm.nih.gov/compound/5470187
https://pubchem.ncbi.nlm.nih.gov/compound/21603201
https://pubchem.ncbi.nlm.nih.gov/compound/3503
https://pubchem.ncbi.nlm.nih.gov/compound/12777
https://pubchem.ncbi.nlm.nih.gov/compound/94672
https://pubchem.ncbi.nlm.nih.gov/compound/637760
https://pubchem.ncbi.nlm.nih.gov/compound/5480249
https://pubchem.ncbi.nlm.nih.gov/compound/21630845
https://pubchem.ncbi.nlm.nih.gov/compound/3663
https://pubchem.ncbi.nlm.nih.gov/compound/12921
https://pubchem.ncbi.nlm.nih.gov/compound/94715
https://pubchem.ncbi.nlm.nih.gov/compound/637775
https://pubchem.ncbi.nlm.nih.gov/compound/5481224
https://pubchem.ncbi.nlm.nih.gov/compound/21630872
https://pubchem.ncbi.nlm.nih.gov/compound/3806
https://pubchem.ncbi.nlm.nih.gov/compound/13204
https://pubchem.ncbi.nlm.nih.gov/compound/95376
https://pubchem.ncbi.nlm.nih.gov/compound/637776
https://pubchem.ncbi.nlm.nih.gov/compound/5481663
https://pubchem.ncbi.nlm.nih.gov/compound/21637592
https://pubchem.ncbi.nlm.nih.gov/compound/3893
https://pubchem.ncbi.nlm.nih.gov/compound/13357
https://pubchem.ncbi.nlm.nih.gov/compound/95779
https://pubchem.ncbi.nlm.nih.gov/compound/637796
https://pubchem.ncbi.nlm.nih.gov/compound/5481882
https://pubchem.ncbi.nlm.nih.gov/compound/21637737
https://pubchem.ncbi.nlm.nih.gov/compound/4055
https://pubchem.ncbi.nlm.nih.gov/compound/13367
https://pubchem.ncbi.nlm.nih.gov/compound/95978
https://pubchem.ncbi.nlm.nih.gov/compound/638011
https://pubchem.ncbi.nlm.nih.gov/compound/5481958
https://pubchem.ncbi.nlm.nih.gov/compound/21668201
https://pubchem.ncbi.nlm.nih.gov/compound/4114
https://pubchem.ncbi.nlm.nih.gov/compound/13379
https://pubchem.ncbi.nlm.nih.gov/compound/96191
https://pubchem.ncbi.nlm.nih.gov/compound/638014
https://pubchem.ncbi.nlm.nih.gov/compound/5481961
https://pubchem.ncbi.nlm.nih.gov/compound/21674978
https://pubchem.ncbi.nlm.nih.gov/compound/4133
https://pubchem.ncbi.nlm.nih.gov/compound/13381
https://pubchem.ncbi.nlm.nih.gov/compound/97747
https://pubchem.ncbi.nlm.nih.gov/compound/638072
https://pubchem.ncbi.nlm.nih.gov/compound/5481968
https://pubchem.ncbi.nlm.nih.gov/compound/21717951
https://pubchem.ncbi.nlm.nih.gov/compound/4276
https://pubchem.ncbi.nlm.nih.gov/compound/13388
https://pubchem.ncbi.nlm.nih.gov/compound/99474
https://pubchem.ncbi.nlm.nih.gov/compound/638088
https://pubchem.ncbi.nlm.nih.gov/compound/5481969
https://pubchem.ncbi.nlm.nih.gov/compound/22082179
https://pubchem.ncbi.nlm.nih.gov/compound/4277
https://pubchem.ncbi.nlm.nih.gov/compound/13621
https://pubchem.ncbi.nlm.nih.gov/compound/99477
https://pubchem.ncbi.nlm.nih.gov/compound/638122
https://pubchem.ncbi.nlm.nih.gov/compound/5481970
https://pubchem.ncbi.nlm.nih.gov/compound/22212495
https://pubchem.ncbi.nlm.nih.gov/compound/4381
https://pubchem.ncbi.nlm.nih.gov/compound/13711
https://pubchem.ncbi.nlm.nih.gov/compound/99693
https://pubchem.ncbi.nlm.nih.gov/compound/638500
https://pubchem.ncbi.nlm.nih.gov/compound/5487461
https://pubchem.ncbi.nlm.nih.gov/compound/22340683
https://pubchem.ncbi.nlm.nih.gov/compound/4650
https://pubchem.ncbi.nlm.nih.gov/compound/13849
https://pubchem.ncbi.nlm.nih.gov/compound/99973
https://pubchem.ncbi.nlm.nih.gov/compound/639665
https://pubchem.ncbi.nlm.nih.gov/compound/5488919
https://pubchem.ncbi.nlm.nih.gov/compound/22952976
https://pubchem.ncbi.nlm.nih.gov/compound/4685
https://pubchem.ncbi.nlm.nih.gov/compound/14069
https://pubchem.ncbi.nlm.nih.gov/compound/100197
https://pubchem.ncbi.nlm.nih.gov/compound/641298
https://pubchem.ncbi.nlm.nih.gov/compound/5490064
https://pubchem.ncbi.nlm.nih.gov/compound/23242592
https://pubchem.ncbi.nlm.nih.gov/compound/4970
https://pubchem.ncbi.nlm.nih.gov/compound/14072
https://pubchem.ncbi.nlm.nih.gov/compound/100332
https://pubchem.ncbi.nlm.nih.gov/compound/641376
https://pubchem.ncbi.nlm.nih.gov/compound/5491630
https://pubchem.ncbi.nlm.nih.gov/compound/23271974
https://pubchem.ncbi.nlm.nih.gov/compound/4971
https://pubchem.ncbi.nlm.nih.gov/compound/14079
https://pubchem.ncbi.nlm.nih.gov/compound/100780
https://pubchem.ncbi.nlm.nih.gov/compound/641378
https://pubchem.ncbi.nlm.nih.gov/compound/5491657
https://pubchem.ncbi.nlm.nih.gov/compound/23623867
https://pubchem.ncbi.nlm.nih.gov/compound/4978
https://pubchem.ncbi.nlm.nih.gov/compound/14092
https://pubchem.ncbi.nlm.nih.gov/compound/101153
https://pubchem.ncbi.nlm.nih.gov/compound/643731
https://pubchem.ncbi.nlm.nih.gov/compound/5494826
https://pubchem.ncbi.nlm.nih.gov/compound/23671158
https://pubchem.ncbi.nlm.nih.gov/compound/5054
https://pubchem.ncbi.nlm.nih.gov/compound/14104
https://pubchem.ncbi.nlm.nih.gov/compound/101257
https://pubchem.ncbi.nlm.nih.gov/compound/643779
https://pubchem.ncbi.nlm.nih.gov/compound/5742590
https://pubchem.ncbi.nlm.nih.gov/compound/23724573
https://pubchem.ncbi.nlm.nih.gov/compound/5144
https://pubchem.ncbi.nlm.nih.gov/compound/14257
https://pubchem.ncbi.nlm.nih.gov/compound/101379
https://pubchem.ncbi.nlm.nih.gov/compound/643820
https://pubchem.ncbi.nlm.nih.gov/compound/5951616
https://pubchem.ncbi.nlm.nih.gov/compound/24721401
https://pubchem.ncbi.nlm.nih.gov/compound/5202
https://pubchem.ncbi.nlm.nih.gov/compound/14260
https://pubchem.ncbi.nlm.nih.gov/compound/101680
https://pubchem.ncbi.nlm.nih.gov/compound/643941
https://pubchem.ncbi.nlm.nih.gov/compound/6075631
https://pubchem.ncbi.nlm.nih.gov/compound/25107528
https://pubchem.ncbi.nlm.nih.gov/compound/5204
https://pubchem.ncbi.nlm.nih.gov/compound/14328
https://pubchem.ncbi.nlm.nih.gov/compound/101690
https://pubchem.ncbi.nlm.nih.gov/compound/667639
https://pubchem.ncbi.nlm.nih.gov/compound/6321372
https://pubchem.ncbi.nlm.nih.gov/compound/25201902
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6440498

1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776

25203018
25203064
25208124
25243357
25243361
25244198
25791064
42604718
42605185
42608158
42608172
42614008
44256622
44256718
44257696
44258015
44258295
44258296
44259222
44259357
44263331
44427231
44445566
44445567
44559448
44560360
44576009
44577792
44593508
45485202
45485203
46173964
46173965
46173968
46173969
46173970
46211767
46240058
46902093
51039168
51351731
52931448
53462696
53477901
54070565
54670067


https://pubchem.ncbi.nlm.nih.gov/compound/5570
https://pubchem.ncbi.nlm.nih.gov/compound/14505
https://pubchem.ncbi.nlm.nih.gov/compound/101744
https://pubchem.ncbi.nlm.nih.gov/compound/688492
https://pubchem.ncbi.nlm.nih.gov/compound/6324775
https://pubchem.ncbi.nlm.nih.gov/compound/25203018
https://pubchem.ncbi.nlm.nih.gov/compound/5634
https://pubchem.ncbi.nlm.nih.gov/compound/14525
https://pubchem.ncbi.nlm.nih.gov/compound/101746
https://pubchem.ncbi.nlm.nih.gov/compound/689043
https://pubchem.ncbi.nlm.nih.gov/compound/6325833
https://pubchem.ncbi.nlm.nih.gov/compound/25203064
https://pubchem.ncbi.nlm.nih.gov/compound/5793
https://pubchem.ncbi.nlm.nih.gov/compound/14529
https://pubchem.ncbi.nlm.nih.gov/compound/101761
https://pubchem.ncbi.nlm.nih.gov/compound/821388
https://pubchem.ncbi.nlm.nih.gov/compound/6419725
https://pubchem.ncbi.nlm.nih.gov/compound/25208124
https://pubchem.ncbi.nlm.nih.gov/compound/5806
https://pubchem.ncbi.nlm.nih.gov/compound/14896
https://pubchem.ncbi.nlm.nih.gov/compound/101975
https://pubchem.ncbi.nlm.nih.gov/compound/853433
https://pubchem.ncbi.nlm.nih.gov/compound/6427071
https://pubchem.ncbi.nlm.nih.gov/compound/25243357
https://pubchem.ncbi.nlm.nih.gov/compound/5870
https://pubchem.ncbi.nlm.nih.gov/compound/14985
https://pubchem.ncbi.nlm.nih.gov/compound/102024
https://pubchem.ncbi.nlm.nih.gov/compound/969516
https://pubchem.ncbi.nlm.nih.gov/compound/6427091
https://pubchem.ncbi.nlm.nih.gov/compound/25243361
https://pubchem.ncbi.nlm.nih.gov/compound/5950
https://pubchem.ncbi.nlm.nih.gov/compound/15076
https://pubchem.ncbi.nlm.nih.gov/compound/102443
https://pubchem.ncbi.nlm.nih.gov/compound/1201518
https://pubchem.ncbi.nlm.nih.gov/compound/6427110
https://pubchem.ncbi.nlm.nih.gov/compound/25244198
https://pubchem.ncbi.nlm.nih.gov/compound/5951
https://pubchem.ncbi.nlm.nih.gov/compound/15146
https://pubchem.ncbi.nlm.nih.gov/compound/102491
https://pubchem.ncbi.nlm.nih.gov/compound/1252759
https://pubchem.ncbi.nlm.nih.gov/compound/6427135
https://pubchem.ncbi.nlm.nih.gov/compound/25791064
https://pubchem.ncbi.nlm.nih.gov/compound/5960
https://pubchem.ncbi.nlm.nih.gov/compound/15268
https://pubchem.ncbi.nlm.nih.gov/compound/102553
https://pubchem.ncbi.nlm.nih.gov/compound/1268111
https://pubchem.ncbi.nlm.nih.gov/compound/6427501
https://pubchem.ncbi.nlm.nih.gov/compound/42604718
https://pubchem.ncbi.nlm.nih.gov/compound/5961
https://pubchem.ncbi.nlm.nih.gov/compound/15270
https://pubchem.ncbi.nlm.nih.gov/compound/103653
https://pubchem.ncbi.nlm.nih.gov/compound/1268122
https://pubchem.ncbi.nlm.nih.gov/compound/6427504
https://pubchem.ncbi.nlm.nih.gov/compound/42605185
https://pubchem.ncbi.nlm.nih.gov/compound/5962
https://pubchem.ncbi.nlm.nih.gov/compound/15394
https://pubchem.ncbi.nlm.nih.gov/compound/107217
https://pubchem.ncbi.nlm.nih.gov/compound/1268142
https://pubchem.ncbi.nlm.nih.gov/compound/6428442
https://pubchem.ncbi.nlm.nih.gov/compound/42608158
https://pubchem.ncbi.nlm.nih.gov/compound/5971
https://pubchem.ncbi.nlm.nih.gov/compound/15406
https://pubchem.ncbi.nlm.nih.gov/compound/107876
https://pubchem.ncbi.nlm.nih.gov/compound/1549018
https://pubchem.ncbi.nlm.nih.gov/compound/6428458
https://pubchem.ncbi.nlm.nih.gov/compound/42608172
https://pubchem.ncbi.nlm.nih.gov/compound/5988
https://pubchem.ncbi.nlm.nih.gov/compound/15504
https://pubchem.ncbi.nlm.nih.gov/compound/107905
https://pubchem.ncbi.nlm.nih.gov/compound/1549025
https://pubchem.ncbi.nlm.nih.gov/compound/6428782
https://pubchem.ncbi.nlm.nih.gov/compound/42614008
https://pubchem.ncbi.nlm.nih.gov/compound/5997
https://pubchem.ncbi.nlm.nih.gov/compound/15512
https://pubchem.ncbi.nlm.nih.gov/compound/108064
https://pubchem.ncbi.nlm.nih.gov/compound/1549026
https://pubchem.ncbi.nlm.nih.gov/compound/6428926
https://pubchem.ncbi.nlm.nih.gov/compound/44256622
https://pubchem.ncbi.nlm.nih.gov/compound/6013
https://pubchem.ncbi.nlm.nih.gov/compound/15600
https://pubchem.ncbi.nlm.nih.gov/compound/108065
https://pubchem.ncbi.nlm.nih.gov/compound/1549095
https://pubchem.ncbi.nlm.nih.gov/compound/6428994
https://pubchem.ncbi.nlm.nih.gov/compound/44256718
https://pubchem.ncbi.nlm.nih.gov/compound/6027
https://pubchem.ncbi.nlm.nih.gov/compound/15605
https://pubchem.ncbi.nlm.nih.gov/compound/108410
https://pubchem.ncbi.nlm.nih.gov/compound/1549107
https://pubchem.ncbi.nlm.nih.gov/compound/6428995
https://pubchem.ncbi.nlm.nih.gov/compound/44257696
https://pubchem.ncbi.nlm.nih.gov/compound/6036
https://pubchem.ncbi.nlm.nih.gov/compound/15606
https://pubchem.ncbi.nlm.nih.gov/compound/111037
https://pubchem.ncbi.nlm.nih.gov/compound/1549109
https://pubchem.ncbi.nlm.nih.gov/compound/6429022
https://pubchem.ncbi.nlm.nih.gov/compound/44258015
https://pubchem.ncbi.nlm.nih.gov/compound/6047
https://pubchem.ncbi.nlm.nih.gov/compound/15782
https://pubchem.ncbi.nlm.nih.gov/compound/111440
https://pubchem.ncbi.nlm.nih.gov/compound/1549778
https://pubchem.ncbi.nlm.nih.gov/compound/6429048
https://pubchem.ncbi.nlm.nih.gov/compound/44258295
https://pubchem.ncbi.nlm.nih.gov/compound/6054
https://pubchem.ncbi.nlm.nih.gov/compound/15979
https://pubchem.ncbi.nlm.nih.gov/compound/112255
https://pubchem.ncbi.nlm.nih.gov/compound/1549992
https://pubchem.ncbi.nlm.nih.gov/compound/6429076
https://pubchem.ncbi.nlm.nih.gov/compound/44258296
https://pubchem.ncbi.nlm.nih.gov/compound/6057
https://pubchem.ncbi.nlm.nih.gov/compound/16265
https://pubchem.ncbi.nlm.nih.gov/compound/112733
https://pubchem.ncbi.nlm.nih.gov/compound/1550607
https://pubchem.ncbi.nlm.nih.gov/compound/6429077
https://pubchem.ncbi.nlm.nih.gov/compound/44259222
https://pubchem.ncbi.nlm.nih.gov/compound/6106
https://pubchem.ncbi.nlm.nih.gov/compound/16315
https://pubchem.ncbi.nlm.nih.gov/compound/114522
https://pubchem.ncbi.nlm.nih.gov/compound/1551480
https://pubchem.ncbi.nlm.nih.gov/compound/6429217
https://pubchem.ncbi.nlm.nih.gov/compound/44259357
https://pubchem.ncbi.nlm.nih.gov/compound/6137
https://pubchem.ncbi.nlm.nih.gov/compound/16441
https://pubchem.ncbi.nlm.nih.gov/compound/114776
https://pubchem.ncbi.nlm.nih.gov/compound/1711945
https://pubchem.ncbi.nlm.nih.gov/compound/6429301
https://pubchem.ncbi.nlm.nih.gov/compound/44263331
https://pubchem.ncbi.nlm.nih.gov/compound/6140
https://pubchem.ncbi.nlm.nih.gov/compound/16486
https://pubchem.ncbi.nlm.nih.gov/compound/114829
https://pubchem.ncbi.nlm.nih.gov/compound/1712086
https://pubchem.ncbi.nlm.nih.gov/compound/6429302
https://pubchem.ncbi.nlm.nih.gov/compound/44427231
https://pubchem.ncbi.nlm.nih.gov/compound/6175
https://pubchem.ncbi.nlm.nih.gov/compound/16590
https://pubchem.ncbi.nlm.nih.gov/compound/115149
https://pubchem.ncbi.nlm.nih.gov/compound/1712087
https://pubchem.ncbi.nlm.nih.gov/compound/6429303
https://pubchem.ncbi.nlm.nih.gov/compound/44445566
https://pubchem.ncbi.nlm.nih.gov/compound/6184
https://pubchem.ncbi.nlm.nih.gov/compound/16591
https://pubchem.ncbi.nlm.nih.gov/compound/115244
https://pubchem.ncbi.nlm.nih.gov/compound/1742210
https://pubchem.ncbi.nlm.nih.gov/compound/6429304
https://pubchem.ncbi.nlm.nih.gov/compound/44445567
https://pubchem.ncbi.nlm.nih.gov/compound/6251
https://pubchem.ncbi.nlm.nih.gov/compound/16664
https://pubchem.ncbi.nlm.nih.gov/compound/115250
https://pubchem.ncbi.nlm.nih.gov/compound/1794426
https://pubchem.ncbi.nlm.nih.gov/compound/6430313
https://pubchem.ncbi.nlm.nih.gov/compound/44559448
https://pubchem.ncbi.nlm.nih.gov/compound/6262
https://pubchem.ncbi.nlm.nih.gov/compound/16666
https://pubchem.ncbi.nlm.nih.gov/compound/117419
https://pubchem.ncbi.nlm.nih.gov/compound/1794427
https://pubchem.ncbi.nlm.nih.gov/compound/6430608
https://pubchem.ncbi.nlm.nih.gov/compound/44560360
https://pubchem.ncbi.nlm.nih.gov/compound/6274
https://pubchem.ncbi.nlm.nih.gov/compound/16741
https://pubchem.ncbi.nlm.nih.gov/compound/119033
https://pubchem.ncbi.nlm.nih.gov/compound/1803558
https://pubchem.ncbi.nlm.nih.gov/compound/6430738
https://pubchem.ncbi.nlm.nih.gov/compound/44576009
https://pubchem.ncbi.nlm.nih.gov/compound/6276
https://pubchem.ncbi.nlm.nih.gov/compound/16871
https://pubchem.ncbi.nlm.nih.gov/compound/119034
https://pubchem.ncbi.nlm.nih.gov/compound/2723720
https://pubchem.ncbi.nlm.nih.gov/compound/6430833
https://pubchem.ncbi.nlm.nih.gov/compound/44577792
https://pubchem.ncbi.nlm.nih.gov/compound/6287
https://pubchem.ncbi.nlm.nih.gov/compound/16928
https://pubchem.ncbi.nlm.nih.gov/compound/119041
https://pubchem.ncbi.nlm.nih.gov/compound/2723872
https://pubchem.ncbi.nlm.nih.gov/compound/6431015
https://pubchem.ncbi.nlm.nih.gov/compound/44593508
https://pubchem.ncbi.nlm.nih.gov/compound/6288
https://pubchem.ncbi.nlm.nih.gov/compound/16997
https://pubchem.ncbi.nlm.nih.gov/compound/119205
https://pubchem.ncbi.nlm.nih.gov/compound/2723895
https://pubchem.ncbi.nlm.nih.gov/compound/6431301
https://pubchem.ncbi.nlm.nih.gov/compound/45485202
https://pubchem.ncbi.nlm.nih.gov/compound/6305
https://pubchem.ncbi.nlm.nih.gov/compound/17000
https://pubchem.ncbi.nlm.nih.gov/compound/119258
https://pubchem.ncbi.nlm.nih.gov/compound/3033866
https://pubchem.ncbi.nlm.nih.gov/compound/6431302
https://pubchem.ncbi.nlm.nih.gov/compound/45485203
https://pubchem.ncbi.nlm.nih.gov/compound/6306
https://pubchem.ncbi.nlm.nih.gov/compound/17072
https://pubchem.ncbi.nlm.nih.gov/compound/119301
https://pubchem.ncbi.nlm.nih.gov/compound/3034394
https://pubchem.ncbi.nlm.nih.gov/compound/6431477
https://pubchem.ncbi.nlm.nih.gov/compound/46173964
https://pubchem.ncbi.nlm.nih.gov/compound/6322
https://pubchem.ncbi.nlm.nih.gov/compound/17095
https://pubchem.ncbi.nlm.nih.gov/compound/119393
https://pubchem.ncbi.nlm.nih.gov/compound/3037212
https://pubchem.ncbi.nlm.nih.gov/compound/6432005
https://pubchem.ncbi.nlm.nih.gov/compound/46173965
https://pubchem.ncbi.nlm.nih.gov/compound/6341
https://pubchem.ncbi.nlm.nih.gov/compound/17100
https://pubchem.ncbi.nlm.nih.gov/compound/119533
https://pubchem.ncbi.nlm.nih.gov/compound/3081548
https://pubchem.ncbi.nlm.nih.gov/compound/6432025
https://pubchem.ncbi.nlm.nih.gov/compound/46173968
https://pubchem.ncbi.nlm.nih.gov/compound/6351
https://pubchem.ncbi.nlm.nih.gov/compound/17121
https://pubchem.ncbi.nlm.nih.gov/compound/121536
https://pubchem.ncbi.nlm.nih.gov/compound/3082856
https://pubchem.ncbi.nlm.nih.gov/compound/6432154
https://pubchem.ncbi.nlm.nih.gov/compound/46173969
https://pubchem.ncbi.nlm.nih.gov/compound/6466
https://pubchem.ncbi.nlm.nih.gov/compound/17525
https://pubchem.ncbi.nlm.nih.gov/compound/121719
https://pubchem.ncbi.nlm.nih.gov/compound/3083632
https://pubchem.ncbi.nlm.nih.gov/compound/6432173
https://pubchem.ncbi.nlm.nih.gov/compound/46173970
https://pubchem.ncbi.nlm.nih.gov/compound/6508
https://pubchem.ncbi.nlm.nih.gov/compound/17697
https://pubchem.ncbi.nlm.nih.gov/compound/121739
https://pubchem.ncbi.nlm.nih.gov/compound/3084296
https://pubchem.ncbi.nlm.nih.gov/compound/6432240
https://pubchem.ncbi.nlm.nih.gov/compound/46211767
https://pubchem.ncbi.nlm.nih.gov/compound/6544
https://pubchem.ncbi.nlm.nih.gov/compound/17739
https://pubchem.ncbi.nlm.nih.gov/compound/122045
https://pubchem.ncbi.nlm.nih.gov/compound/3084311
https://pubchem.ncbi.nlm.nih.gov/compound/6432254
https://pubchem.ncbi.nlm.nih.gov/compound/46240058
https://pubchem.ncbi.nlm.nih.gov/compound/6549
https://pubchem.ncbi.nlm.nih.gov/compound/17868
https://pubchem.ncbi.nlm.nih.gov/compound/122484
https://pubchem.ncbi.nlm.nih.gov/compound/3084331
https://pubchem.ncbi.nlm.nih.gov/compound/6432312
https://pubchem.ncbi.nlm.nih.gov/compound/46902093
https://pubchem.ncbi.nlm.nih.gov/compound/6557
https://pubchem.ncbi.nlm.nih.gov/compound/18027
https://pubchem.ncbi.nlm.nih.gov/compound/122635
https://pubchem.ncbi.nlm.nih.gov/compound/3084796
https://pubchem.ncbi.nlm.nih.gov/compound/6432404
https://pubchem.ncbi.nlm.nih.gov/compound/51039168
https://pubchem.ncbi.nlm.nih.gov/compound/6558
https://pubchem.ncbi.nlm.nih.gov/compound/18554
https://pubchem.ncbi.nlm.nih.gov/compound/122724
https://pubchem.ncbi.nlm.nih.gov/compound/3084995
https://pubchem.ncbi.nlm.nih.gov/compound/6432474
https://pubchem.ncbi.nlm.nih.gov/compound/51351731
https://pubchem.ncbi.nlm.nih.gov/compound/6560
https://pubchem.ncbi.nlm.nih.gov/compound/18591
https://pubchem.ncbi.nlm.nih.gov/compound/122738
https://pubchem.ncbi.nlm.nih.gov/compound/3716971
https://pubchem.ncbi.nlm.nih.gov/compound/6432475
https://pubchem.ncbi.nlm.nih.gov/compound/52931448
https://pubchem.ncbi.nlm.nih.gov/compound/6561
https://pubchem.ncbi.nlm.nih.gov/compound/18635
https://pubchem.ncbi.nlm.nih.gov/compound/123115
https://pubchem.ncbi.nlm.nih.gov/compound/3806114
https://pubchem.ncbi.nlm.nih.gov/compound/6438311
https://pubchem.ncbi.nlm.nih.gov/compound/53462696
https://pubchem.ncbi.nlm.nih.gov/compound/6568
https://pubchem.ncbi.nlm.nih.gov/compound/18646
https://pubchem.ncbi.nlm.nih.gov/compound/124017
https://pubchem.ncbi.nlm.nih.gov/compound/4227422
https://pubchem.ncbi.nlm.nih.gov/compound/6440397
https://pubchem.ncbi.nlm.nih.gov/compound/53477901
https://pubchem.ncbi.nlm.nih.gov/compound/6570
https://pubchem.ncbi.nlm.nih.gov/compound/18818
https://pubchem.ncbi.nlm.nih.gov/compound/124021
https://pubchem.ncbi.nlm.nih.gov/compound/4452795
https://pubchem.ncbi.nlm.nih.gov/compound/6440408
https://pubchem.ncbi.nlm.nih.gov/compound/54070565
https://pubchem.ncbi.nlm.nih.gov/compound/6584
https://pubchem.ncbi.nlm.nih.gov/compound/18827
https://pubchem.ncbi.nlm.nih.gov/compound/124024
https://pubchem.ncbi.nlm.nih.gov/compound/5273469
https://pubchem.ncbi.nlm.nih.gov/compound/6440498
https://pubchem.ncbi.nlm.nih.gov/compound/54670067
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18950
19309
19310
19602
19725
19844
20534
20725
20745
20928
20995
22201
22278
22311
22386
22556
22629
23235
23415
23518
24020
24408
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25310
25311
25797
25913
26049
26331
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27938
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151730
155248
155976
156149
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157143
159287
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160482
160491
160512
160521
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160920
161036
161276
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6440635
6440670
6440982
6441280
6441498
6441593
6442290
6443484
6444291
6445771
6449780
6450230
6450302
6450812
6450832
6451196
6452061
6454747
6476139
6476333
6536796
6537198
6540685
6552009
6602304
6602378
6602484
6857447
6916005
6918391
6918774
6950273
7009567
9548595
9548637
9548702
9548703
9548705
9548706
9548708
9548802
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9576738
9793905
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54675850
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54714260
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57330179
57330180
57357909
57505033
58219327
59518515
68473438
69131015
69620814
70555932
70686443
70689651
70699351
71308199
71338689
71407359
71438979
71597391
71717036
71720840
72193669
73331190
73554048
73755142
73981555
85791314
89262164
90472998
90473021
90677199
91072206
91666355
91723653
91727711
91746528
91746561
91747125
91748749
91748781
91749511


https://pubchem.ncbi.nlm.nih.gov/compound/6590
https://pubchem.ncbi.nlm.nih.gov/compound/18950
https://pubchem.ncbi.nlm.nih.gov/compound/124062
https://pubchem.ncbi.nlm.nih.gov/compound/5274585
https://pubchem.ncbi.nlm.nih.gov/compound/6440605
https://pubchem.ncbi.nlm.nih.gov/compound/54675850
https://pubchem.ncbi.nlm.nih.gov/compound/6613
https://pubchem.ncbi.nlm.nih.gov/compound/19309
https://pubchem.ncbi.nlm.nih.gov/compound/124886
https://pubchem.ncbi.nlm.nih.gov/compound/5275520
https://pubchem.ncbi.nlm.nih.gov/compound/6440635
https://pubchem.ncbi.nlm.nih.gov/compound/54678486
https://pubchem.ncbi.nlm.nih.gov/compound/6616
https://pubchem.ncbi.nlm.nih.gov/compound/19310
https://pubchem.ncbi.nlm.nih.gov/compound/128861
https://pubchem.ncbi.nlm.nih.gov/compound/5276890
https://pubchem.ncbi.nlm.nih.gov/compound/6440670
https://pubchem.ncbi.nlm.nih.gov/compound/54714260
https://pubchem.ncbi.nlm.nih.gov/compound/6631
https://pubchem.ncbi.nlm.nih.gov/compound/19602
https://pubchem.ncbi.nlm.nih.gov/compound/131828
https://pubchem.ncbi.nlm.nih.gov/compound/5279245
https://pubchem.ncbi.nlm.nih.gov/compound/6440982
https://pubchem.ncbi.nlm.nih.gov/compound/56841626
https://pubchem.ncbi.nlm.nih.gov/compound/6654
https://pubchem.ncbi.nlm.nih.gov/compound/19725
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https://pubchem.ncbi.nlm.nih.gov/compound/9548703
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https://pubchem.ncbi.nlm.nih.gov/compound/7406
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https://pubchem.ncbi.nlm.nih.gov/compound/164592
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https://pubchem.ncbi.nlm.nih.gov/compound/9548706
https://pubchem.ncbi.nlm.nih.gov/compound/91727711
https://pubchem.ncbi.nlm.nih.gov/compound/7420
https://pubchem.ncbi.nlm.nih.gov/compound/31225
https://pubchem.ncbi.nlm.nih.gov/compound/164619
https://pubchem.ncbi.nlm.nih.gov/compound/5281166
https://pubchem.ncbi.nlm.nih.gov/compound/9548708
https://pubchem.ncbi.nlm.nih.gov/compound/91746528
https://pubchem.ncbi.nlm.nih.gov/compound/7424
https://pubchem.ncbi.nlm.nih.gov/compound/31226
https://pubchem.ncbi.nlm.nih.gov/compound/164633
https://pubchem.ncbi.nlm.nih.gov/compound/5281167
https://pubchem.ncbi.nlm.nih.gov/compound/9548802
https://pubchem.ncbi.nlm.nih.gov/compound/91746561
https://pubchem.ncbi.nlm.nih.gov/compound/7427
https://pubchem.ncbi.nlm.nih.gov/compound/31234
https://pubchem.ncbi.nlm.nih.gov/compound/164642
https://pubchem.ncbi.nlm.nih.gov/compound/5281168
https://pubchem.ncbi.nlm.nih.gov/compound/9548870
https://pubchem.ncbi.nlm.nih.gov/compound/91747125
https://pubchem.ncbi.nlm.nih.gov/compound/7428
https://pubchem.ncbi.nlm.nih.gov/compound/31242
https://pubchem.ncbi.nlm.nih.gov/compound/164660
https://pubchem.ncbi.nlm.nih.gov/compound/5281176
https://pubchem.ncbi.nlm.nih.gov/compound/9576416
https://pubchem.ncbi.nlm.nih.gov/compound/91748749
https://pubchem.ncbi.nlm.nih.gov/compound/7431
https://pubchem.ncbi.nlm.nih.gov/compound/31244
https://pubchem.ncbi.nlm.nih.gov/compound/167551
https://pubchem.ncbi.nlm.nih.gov/compound/5281204
https://pubchem.ncbi.nlm.nih.gov/compound/9576738
https://pubchem.ncbi.nlm.nih.gov/compound/91748781
https://pubchem.ncbi.nlm.nih.gov/compound/7438
https://pubchem.ncbi.nlm.nih.gov/compound/31252
https://pubchem.ncbi.nlm.nih.gov/compound/167642
https://pubchem.ncbi.nlm.nih.gov/compound/5281223
https://pubchem.ncbi.nlm.nih.gov/compound/9793905
https://pubchem.ncbi.nlm.nih.gov/compound/91749511
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https://pubchem.ncbi.nlm.nih.gov/compound/131751786
https://pubchem.ncbi.nlm.nih.gov/compound/8194
https://pubchem.ncbi.nlm.nih.gov/compound/67249
https://pubchem.ncbi.nlm.nih.gov/compound/439531
https://pubchem.ncbi.nlm.nih.gov/compound/5282110
https://pubchem.ncbi.nlm.nih.gov/compound/11241545
https://pubchem.ncbi.nlm.nih.gov/compound/131752903
https://pubchem.ncbi.nlm.nih.gov/compound/8207
https://pubchem.ncbi.nlm.nih.gov/compound/67678
https://pubchem.ncbi.nlm.nih.gov/compound/439533
https://pubchem.ncbi.nlm.nih.gov/compound/5282149
https://pubchem.ncbi.nlm.nih.gov/compound/11250133
https://pubchem.ncbi.nlm.nih.gov/compound/131847106
https://pubchem.ncbi.nlm.nih.gov/compound/8209
https://pubchem.ncbi.nlm.nih.gov/compound/68077
https://pubchem.ncbi.nlm.nih.gov/compound/439570
https://pubchem.ncbi.nlm.nih.gov/compound/5282150
https://pubchem.ncbi.nlm.nih.gov/compound/11252129
https://pubchem.ncbi.nlm.nih.gov/compound/131852234
https://pubchem.ncbi.nlm.nih.gov/compound/8257
https://pubchem.ncbi.nlm.nih.gov/compound/68081
https://pubchem.ncbi.nlm.nih.gov/compound/439655
https://pubchem.ncbi.nlm.nih.gov/compound/5282151
https://pubchem.ncbi.nlm.nih.gov/compound/11273224
https://pubchem.ncbi.nlm.nih.gov/compound/131877549
https://pubchem.ncbi.nlm.nih.gov/compound/8294
https://pubchem.ncbi.nlm.nih.gov/compound/68082
https://pubchem.ncbi.nlm.nih.gov/compound/439709
https://pubchem.ncbi.nlm.nih.gov/compound/5282154
https://pubchem.ncbi.nlm.nih.gov/compound/11326520
https://pubchem.ncbi.nlm.nih.gov/compound/133110026
https://pubchem.ncbi.nlm.nih.gov/compound/8314
https://pubchem.ncbi.nlm.nih.gov/compound/68099
https://pubchem.ncbi.nlm.nih.gov/compound/439711
https://pubchem.ncbi.nlm.nih.gov/compound/5282159
https://pubchem.ncbi.nlm.nih.gov/compound/11402337
https://pubchem.ncbi.nlm.nih.gov/compound/134693642
https://pubchem.ncbi.nlm.nih.gov/compound/8363
https://pubchem.ncbi.nlm.nih.gov/compound/68111
https://pubchem.ncbi.nlm.nih.gov/compound/439944
https://pubchem.ncbi.nlm.nih.gov/compound/5282160
https://pubchem.ncbi.nlm.nih.gov/compound/11580745
https://pubchem.ncbi.nlm.nih.gov/compound/134693643
https://pubchem.ncbi.nlm.nih.gov/compound/8365
https://pubchem.ncbi.nlm.nih.gov/compound/68148
https://pubchem.ncbi.nlm.nih.gov/compound/440140
https://pubchem.ncbi.nlm.nih.gov/compound/5282738
https://pubchem.ncbi.nlm.nih.gov/compound/11586487
https://pubchem.ncbi.nlm.nih.gov/compound/135398513
https://pubchem.ncbi.nlm.nih.gov/compound/8442
https://pubchem.ncbi.nlm.nih.gov/compound/68213
https://pubchem.ncbi.nlm.nih.gov/compound/440221
https://pubchem.ncbi.nlm.nih.gov/compound/5282745
https://pubchem.ncbi.nlm.nih.gov/compound/11594069
https://pubchem.ncbi.nlm.nih.gov/compound/135398592
https://pubchem.ncbi.nlm.nih.gov/compound/8452
https://pubchem.ncbi.nlm.nih.gov/compound/68245
https://pubchem.ncbi.nlm.nih.gov/compound/440308
https://pubchem.ncbi.nlm.nih.gov/compound/5282747
https://pubchem.ncbi.nlm.nih.gov/compound/11625818
https://pubchem.ncbi.nlm.nih.gov/compound/135398634
https://pubchem.ncbi.nlm.nih.gov/compound/8468
https://pubchem.ncbi.nlm.nih.gov/compound/68252
https://pubchem.ncbi.nlm.nih.gov/compound/440453
https://pubchem.ncbi.nlm.nih.gov/compound/5282748
https://pubchem.ncbi.nlm.nih.gov/compound/11630737
https://pubchem.ncbi.nlm.nih.gov/compound/135398635
https://pubchem.ncbi.nlm.nih.gov/compound/8500
https://pubchem.ncbi.nlm.nih.gov/compound/68255
https://pubchem.ncbi.nlm.nih.gov/compound/440667
https://pubchem.ncbi.nlm.nih.gov/compound/5282799
https://pubchem.ncbi.nlm.nih.gov/compound/11742872
https://pubchem.ncbi.nlm.nih.gov/compound/135398641
https://pubchem.ncbi.nlm.nih.gov/compound/8530
https://pubchem.ncbi.nlm.nih.gov/compound/68289
https://pubchem.ncbi.nlm.nih.gov/compound/440735
https://pubchem.ncbi.nlm.nih.gov/compound/5282820
https://pubchem.ncbi.nlm.nih.gov/compound/11830550
https://pubchem.ncbi.nlm.nih.gov/compound/135398658
https://pubchem.ncbi.nlm.nih.gov/compound/8615
https://pubchem.ncbi.nlm.nih.gov/compound/68313
https://pubchem.ncbi.nlm.nih.gov/compound/440833
https://pubchem.ncbi.nlm.nih.gov/compound/5282947
https://pubchem.ncbi.nlm.nih.gov/compound/11830551
https://pubchem.ncbi.nlm.nih.gov/compound/135413509
https://pubchem.ncbi.nlm.nih.gov/compound/8635
https://pubchem.ncbi.nlm.nih.gov/compound/68316
https://pubchem.ncbi.nlm.nih.gov/compound/440909
https://pubchem.ncbi.nlm.nih.gov/compound/5283316
https://pubchem.ncbi.nlm.nih.gov/compound/11858788
https://pubchem.ncbi.nlm.nih.gov/compound/135413566
https://pubchem.ncbi.nlm.nih.gov/compound/8655
https://pubchem.ncbi.nlm.nih.gov/compound/68346
https://pubchem.ncbi.nlm.nih.gov/compound/440917
https://pubchem.ncbi.nlm.nih.gov/compound/5283321
https://pubchem.ncbi.nlm.nih.gov/compound/11869417
https://pubchem.ncbi.nlm.nih.gov/compound/135414245
https://pubchem.ncbi.nlm.nih.gov/compound/8658
https://pubchem.ncbi.nlm.nih.gov/compound/68374
https://pubchem.ncbi.nlm.nih.gov/compound/441005
https://pubchem.ncbi.nlm.nih.gov/compound/5283324
https://pubchem.ncbi.nlm.nih.gov/compound/11883891
https://pubchem.ncbi.nlm.nih.gov/compound/135438590
https://pubchem.ncbi.nlm.nih.gov/compound/8680
https://pubchem.ncbi.nlm.nih.gov/compound/68382
https://pubchem.ncbi.nlm.nih.gov/compound/441072
https://pubchem.ncbi.nlm.nih.gov/compound/5283325
https://pubchem.ncbi.nlm.nih.gov/compound/11953828
https://pubchem.ncbi.nlm.nih.gov/compound/135438599
https://pubchem.ncbi.nlm.nih.gov/compound/8697
https://pubchem.ncbi.nlm.nih.gov/compound/68484
https://pubchem.ncbi.nlm.nih.gov/compound/441298
https://pubchem.ncbi.nlm.nih.gov/compound/5283335
https://pubchem.ncbi.nlm.nih.gov/compound/11962143
https://pubchem.ncbi.nlm.nih.gov/compound/135438600
https://pubchem.ncbi.nlm.nih.gov/compound/8723
https://pubchem.ncbi.nlm.nih.gov/compound/68570
https://pubchem.ncbi.nlm.nih.gov/compound/441430
https://pubchem.ncbi.nlm.nih.gov/compound/5283345
https://pubchem.ncbi.nlm.nih.gov/compound/11996452
https://pubchem.ncbi.nlm.nih.gov/compound/135449343
https://pubchem.ncbi.nlm.nih.gov/compound/8748
https://pubchem.ncbi.nlm.nih.gov/compound/68960
https://pubchem.ncbi.nlm.nih.gov/compound/441467
https://pubchem.ncbi.nlm.nih.gov/compound/5283349
https://pubchem.ncbi.nlm.nih.gov/compound/12046149
https://pubchem.ncbi.nlm.nih.gov/compound/135764904
https://pubchem.ncbi.nlm.nih.gov/compound/8768
https://pubchem.ncbi.nlm.nih.gov/compound/69144
https://pubchem.ncbi.nlm.nih.gov/compound/441473
https://pubchem.ncbi.nlm.nih.gov/compound/5283356
https://pubchem.ncbi.nlm.nih.gov/compound/12110705
https://pubchem.ncbi.nlm.nih.gov/compound/136828302
https://pubchem.ncbi.nlm.nih.gov/compound/8785
https://pubchem.ncbi.nlm.nih.gov/compound/69378
https://pubchem.ncbi.nlm.nih.gov/compound/441667
https://pubchem.ncbi.nlm.nih.gov/compound/5283361
https://pubchem.ncbi.nlm.nih.gov/compound/12112747
https://pubchem.ncbi.nlm.nih.gov/compound/139030828
https://pubchem.ncbi.nlm.nih.gov/compound/8792
https://pubchem.ncbi.nlm.nih.gov/compound/69403
https://pubchem.ncbi.nlm.nih.gov/compound/441674
https://pubchem.ncbi.nlm.nih.gov/compound/5283376
https://pubchem.ncbi.nlm.nih.gov/compound/12281224
https://pubchem.ncbi.nlm.nih.gov/compound/139082180
https://pubchem.ncbi.nlm.nih.gov/compound/8815
https://pubchem.ncbi.nlm.nih.gov/compound/69446
https://pubchem.ncbi.nlm.nih.gov/compound/441676
https://pubchem.ncbi.nlm.nih.gov/compound/5283640
https://pubchem.ncbi.nlm.nih.gov/compound/12300073
https://pubchem.ncbi.nlm.nih.gov/compound/139597845
https://pubchem.ncbi.nlm.nih.gov/compound/8834
https://pubchem.ncbi.nlm.nih.gov/compound/69505
https://pubchem.ncbi.nlm.nih.gov/compound/441688
https://pubchem.ncbi.nlm.nih.gov/compound/5284369
https://pubchem.ncbi.nlm.nih.gov/compound/12300148
https://pubchem.ncbi.nlm.nih.gov/compound/157009953
https://pubchem.ncbi.nlm.nih.gov/compound/8835
https://pubchem.ncbi.nlm.nih.gov/compound/69550
https://pubchem.ncbi.nlm.nih.gov/compound/441765
https://pubchem.ncbi.nlm.nih.gov/compound/5284419
https://pubchem.ncbi.nlm.nih.gov/compound/12302182
https://pubchem.ncbi.nlm.nih.gov/compound/162639199
https://pubchem.ncbi.nlm.nih.gov/compound/8842
https://pubchem.ncbi.nlm.nih.gov/compound/69714
https://pubchem.ncbi.nlm.nih.gov/compound/441774
https://pubchem.ncbi.nlm.nih.gov/compound/5284421
https://pubchem.ncbi.nlm.nih.gov/compound/12302243
https://pubchem.ncbi.nlm.nih.gov/compound/163183896

*CID: Bilesik PubChem CID
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Ek 4. Molekiiler kenetlenme analiz sonucunda referans ligandin baglanma enerjilerinden

daha 1yi baglanma enerjisine sahip molekiiller ve enerji bilgileri

S.No GLP-li¢in Baglanma S.No GLP-li¢cin Baglanma S.No DPP4 icin Baglanma

PubChem Enerjisi PubChem Enerjisi PubChem Enerjisi
CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol) CID bilgisi  (kcal/maol)

1 90473021 114 871 5280896 5.7 1 21594897 -11.7
2 3663 -105 872 5352484 5.7 2 90473021  -11.7
3 5319932 -10.4 873 5357650 5.7 3 102150173 -116
4 5281600 -10.2 874 6175 5.7 4 139597845 -114
5 10621 9.9 875 6429302 5.7 5 196583 -11.2
6 4978 99 876 6429303 -5.7 6 3663 -11.1
7 131752903 9.7 877 6432312 5.7 7 5319933 -11

8 21637737 -9.7 878 65373 5.7 g 45485203 -11

9 5281613 9.7 879 660 5.7 9 101421537  -11

10 5284419 9.7 880 69131015 5.7 10 73330 -10.9
11 64982 9.7 881 86608 5.7 11 21594954 -10.9
12 101421537 9.6 882 90351 5.7 12 164660 -10.9
13 157143 9.6 883 91748781 5.7 13 5281600 -10.8
14 16760075 -9.6 884 11076492 -5.6 14 45485202 -10.8
15 185617 96 885 6445771 -5.6 15 442985 -10.8
16 102150173 94 886 80048 -5.6 16 480819 -10.8
17 11273224 94 887 100332 5.6 17 4978 -10.7
18 5282160 -94 888 100925187 -5.6 18 100930829  -10.7
19 5320623 -94 889 101670394 -5.6 19 5319932 -10.7
20 91072206 -9.4 890 102024 -5.6 20 99474 -10.7
21 10095180 9.3 891 10446 -5.6 21 10621 -10.6
22 10151874 93 892 10726905 5.6 22 10325532 -10.6
23 164660 9.2 893 111440 -5.6 23 20841681  -105
24 11016019 9.2 894 12300073 5.6 24 122724 -10.5
25 196583 9.2 895 135438590 -5.6 25 131752903  -105
26 20056162 9.2 896 1549109 -5.6 26 171335 -10.5
27 440308 9.2 897 1742210 -5.6 27 308140 -10.5
28 452707 9.2 898 20843363 -5.6 28 52931448  -105
29 5282150 9.2 899 21600408 -5.6 29 124017 -10.5
30 633024 9.2 900 2775 5.6 30 440308 -10.5
31 21594897 9.2 901 323 -5.6 31 71717036  -105
32 91472 9.1 902 444899 -5.6 32 12303066  -10.4
33 119393 91 903 5281176 -5.6 33 11273224 -103
34 21594954 -8.9 904 638014 -5.6 34 119393 -10.3
35 92097 -89 905 6918391 -5.6 35 6440670 -10.3
36 480819 -8.8 906 7193 -5.6 36 14334307  -103
37 124017 -88 907 94254 -5.6 37 15558507  -103
38 441676 -8.7 908 119033 -5.5 38 441900 -10.3
39 3081548 -86 909 3084296 5.5 39 95284419 -10.3
40 6454747 -86 910 5367785 -5.5 40 65727 -10.3
41 9548595 -8.6 911 102443 -5.5 41 21123844 -10.2
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S.No GLP-li¢cin Baglanma S.No GLP-licin Baglanma S.No DPP4 i¢in Baglanma
PubChem Enerjisi PubChem Enerjisi PubChem Enerjisi
CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol)

42 5319933 -85 912 10694 -5.5 42 10394786  -10.2
43 101685339 -85 913 112733 -5.5 43 14539879 -10.2
44 12303066 -85 914 1148 -55 44 20056162  -10.2
45 171335 -85 915 12309890 55 45 21122581  -10.2
46 21123844 -85 916 1245 -55 46 156656 -10.2
47 440453 -85 917 1268122 -5.5 47 157143 -10.2
48 115250 -85 918 13369486 5.5 48 442428 -10.2
49 12306155 -85 919 135438599 -5.5 49 44445567  -10.2
50 139082180 -85 920 13621 5.5 50 114776 -10.1
51 20841681 -84 921 14564587 5.5 51 6443484 -10.1
52 31553 -84 922 161276 5.5 52 101243279 -101
53 5281238 -84 923 33936 5.5 53 12313704  -101
54 22212495 -84 924 5280460 55 54 5281613 -10.1
55 246983 -84 925 5281535 5.5 55 101689889  -10.1
56 382831 -84 926 5371102 55 56 119041 -10.1
57 444679 -84 927 595928 -5.5 57 440453 -10.1
58 9548870 -84 928 6305 5.5 58 44445566  -10.1
59 139597845 -83 929 7219 5.5 59 71438979  -10.1
60 441900 -83 930 7335 -5.5 g0 11869417  -10
61 52931448 -83 931 7431 55 61 10321055  -10
62 101243279 -83 932 94164 55 62 16760075  -10
63 11742872 -83 933 9882882 55 63 452707 -10
64 12313704 -83 934 11241545 -5.4 64 9548870 -10
65 21122581 -83 935 11962143 -5.4 65 124024 -10
66 5281331 -83 936 13213649 5.4 66 3081548 -10
67 73170 -83 937 167551 -5.4 67 101379 -10
68 92158 -83 938 5284507 -5.4 eg 10151874  -10
69 99474 -83 939 10220146 -5.4 69 21637737  -10
70 184877 -82 940 10326 -5.4 70 31553 -10
71 20056239 82 941 11463 -5.4 71 442439 -10
72 5276890 82 942 11468 -5.4 72 442456 -10
73 5742590 82 943 12921 -5.4 73 73568 -10
74 73330 8.2 944 135438600 5.4 74 91895422 -10
75 91895415 -82 945 16265 -5.4 75 12315486 -9.9
76 101379 82 946 22082179 -5.4 76 44259222 -99
77 10321055 82 947 31404 5.4 77 94672 -9.9
78 10651175 -82 948 520148 5.4 78 6454747 9.9
79 442985 -82 949 5281426 -5.4 79 115250 -9.9
80 65727 -82 950 5282108 -5.4 go 12306155  -9.9
81 73145 -82 951 5282947 -5.4 g1 70686443  -9.9
82 73659 81 952 5355856 -5.4 g2 44259357 -99
83 10414856 -81 953 5806 -5.4 g3 0480249 -9.9
84 156656 -81 954 637796 -5.4 g4 162350 -9.8
85 5281224 -81 955 6432173 -5.4 g5 25203018  -98
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S.No GLP-li¢cin Baglanma S.No GLP-licin Baglanma S.No DPP4 i¢in Baglanma
PubChem Enerjisi PubChem Enerjisi PubChem Enerjisi
CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol)

86 10325532 -81 956 6450832 -5.4 gp 382831 9.8

87 119041 81 957 69144 5.4 g7 64945 -9.8

88 12442794 8.1 958 69550 5.4 gg 73659 -9.8

89 259846 -81 959 69620814 5.4 gg 73145 9.8

90 64945 -81 960 70759 5.4 90 73170 -9.8

91 92110 81 961 7427 -5.4 91 10459878  -98

92 107905 -8 962 8442 -5.4 92 441676 9.8

93 124024 -8 963 896 -5.4 93 5320863 9.8

94 176458 -8 964 92138 -5.4 94 135764904  -9.7

95 5281235 -8 965 95376 -5.4 95 156149 -9.7

96 5281243 -8 966 9573169 -5.4 96 18314639  -97

97 5318767 -8 967 10812 53 g7 329584 -9.7

98 9898760 -8 968 5281416 53 98 204 -9.7

99 6440670 -8 969 5362830 5.3 99 6440605 -9.7

100 6918774 -8 970 7311 53 100 12442794 -9

101 70686443 -8 971 10364 -53 101 2481969 -9.7

102 92802 -8 972 10686 -53 102 9282150 -9.7

103 10895555 -8 973 111037 53 103 10009317 -9.7

104 12302182 -8 974 11128 5.3 104 89262164  -9.7

105 15558507 -8 975 14529 53 105 155248 -9.7

106 5481969 -8 976 161716 53 106 21591197 -9

107 6321372 -8 977 162747 53 107 440221 9.7

108 89262164 -8 978 23235 -53 108 9458461 -9.7

109 9932254 -8 979 26049 -53 109 70699351  -9.7

110 12960505 7.9 980 3026 5.3 110 91895415 9.7

111 5281793 79 981 3033866 53 111 72307 -9.6

112 10394786 79 982 325 53 112 10494 -9.6

113 441674 7.9 983 348154 53 113 °281788 -9.6

114 442439 7.9 984 442461 53 114 10394485  -9.6

115 443917 79 985 464 53 115 22212495 96

116 5281223 79 986 5280462 53 116 101746 -9.6

117 6419725 79 987 5281534 -53 117 16072922 -9.6

118 5378597 79 988 529752 -53 118 ©319609 -9.6

119 73568 79 989 5387771 -5.3 119 57330179  -96

120 101690823 79 990 547 -53 120 65064 -9.6

121 101761 79 991 583124 53 121 92097 -9.6

122 10494 7.9 992 584223 53 122 92158 -9.6

123 12112747 7.9 993 6047 53 123 11169452 -95

124 12313974 79 994 62335 -53 124 280637 -9.5

125 14543446 7.9 995 6431301 5.3 125 73981555  -9.5

126 179651 79 996 6736 53 126 6441498 -9.5

127 434768 7.9 997 68252 53 127 14035447 95

128 44263331 7.9 998 68473438 -53 128 ©280805 -9.5

129 119034 7.8 999 7136 5.3 129 92802 -9.5

257



S.No GLP-li¢cin Baglanma S.No GLP-licin Baglanma S.No DPP4 i¢in Baglanma
PubChem Enerjisi PubChem Enerjisi PubChem Enerjisi
CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol)
130 11464648 7.8 1000 7247 53 130 0487461 -95
131 122724 78 1001 78435 53 131 12112747 -95
132 13991590 78 1002 802 53 132 12313974 95
133 23242592 7.8 1003 80790 -53 133 13193018  -95
134 442456 -78 1004 836 53 134 20056239 -95
135 5280489 7.8 1005 8748 5.3 135 259846 -9.5
136 5280899 7.8 1006 88268 53 136 441674 9.5
137 5323574 78 1007 8835 53 137 443917 -95
138 6443484 -78 1008 88556 -53 138 °1039168  -95
139 11869417 78 1009 93009 53 139 9281671 -95
140 4970 78 1010 9548802 53 140 °742590 -95
141 5319890 7.8 1011 10453 -5.2 141 6440408 -9.5
142 14334307 7.7 1012 129846247 52 142 71597391 95
143 101447827 7.7 1013 1549107 52 143 10696347  -9.4
144 10459878 7.7 1014 519379 -5.2 144 157009953  -9.4
145 12137508 7.7 1015 519782 52 145 146798 -9.4
146 12137509 7.7 1016 524198 52 14 °318767 -9.4
147 122738 7.7 1017 5281126 5.2 147 101761 -9.4
148 440221 7.7 1018 5282820 52 148 13991590  -94
149 46211767 7.7 1019 5315912 5.2 149 17751019  -94
150 5280805 7.7 1020 62385 52 150 6325833 -9.4
151 5281247 7.7 1021 10281 52 151 0481663 -9.4
152 5281327 7.7 1022 10607083 52 152 91072206 -9.4
153 6441498 7.7 1023 10703 52 153 9932254 -9.4
154 71308199 7.7 1024 108410 52 154 107876 -9.4
155 100930829 7.7 1025 11903 52 155 12960505  -9.4
156 44560360 7.7 1026 129829804 52 156 25243361  -94
157 5281230 7.7 1027 14104 -52 157 9281800 -9.4
158 6476333 7.7 1028 14525 52 158 9283640 -9.4
159 10665247 77 1029 162639199 52 159 91472 -9.4
160 167673 7.7 1030 17100 52 160 10895555  -9.3
161 5281244 7.7 1031 1738 52 161 11016019  -9.3
162 54714260 7.7 1032 176983 52 162 13254473 93
163 94204 7.7 1033 188320 52 163 44560360  -9.3
164 101701144 7.6 1034 22278 5.2 164 451674 -9.3
165 102004511 76 1035 22629 52 165 471119 93
166 44256718 -76 1036 2368 52 166 9281238 93
167 57330179 -76 1037 2796 52 167 102401026  -9.3
168 101019708 76 1038 441467 52 168 11250133  -93
169 10312147 76 1039 442484 52 169 122738 9.3
170 12137511 7.6 1040 442497 -52 170 °281701 93
171 14035447 76 1041 443162 52 171 281793 93
172 441699 76 1042 5144 52 172 6918774 93
173 44259357 76 1043 526762 52 173 101701144  -9.3
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S.No GLP-li¢cin Baglanma S.No GLP-licin Baglanma S.No DPP4 i¢in Baglanma
PubChem Enerjisi PubChem Enerjisi PubChem Enerjisi
CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol)
174 443648 76 1044 527424 52 174 276890 93
175 443915 76 1045 5280435 52 175 9281247 93
176 44445566 76 1046 5280450 -5.2 176 11625818  -9.3
177 471119 76 1047 5281166 -5.2 177 5320844 -9.3
178 5318763 76 1048 5281343 52 178 91885064  -9.3
179 5481663 76 1049 5316316 52 179 101701145  -9.3
180 6325833 -76 1050 5355853 52 180 10316935  -9.3
181 6440408 -76 1051 5363685 52 181 107905 93
182 6602304 76 1052 5367706 -5.2 182 14754405  -93
183 71597391 -76 1053 54070565 52 183 21591195  -93
184 10009317 76 1054 61262 5.2 184 44256718 -93
185 442428 76 1055 61780 52 185 46211767 9.3
186 71717036 76 1056 6427071 52 186 9323574 93
187 72320 -76 1057 6781 52 187 o6841626  -9.3
188 101690 -76 1058 68382 52 188 12320 93
189 10394343 76 1059 68484 52 189 ©282160 9.2
190 13193018 -76 1060 7655 52 190 °322022 -9.2
191 163183896 76 1061 79044 -52 191 6476333 -9.2
192 21591195 7.6 1062 7947 5.2 192 184877 -9.2
193 23724573 76 1063 800 52 193 108065 -9.2
194 448438 76 1064 8500 -5.2 194 444679 -9.2
195 45485203 76 1065 99477 52 195 °7505033 9.2
196 5281297 -76 1066 10870 51 196 6540685 -9.2
197 5281326 76 1067 12444324 51 197 12309055 9.2
198 5870 76 1068 14896 51 198 14150057  -9.2
199 65252 -76 1069 18818 51 199 179651 -9.2
200 91825842 76 1070 326 51 200 441772 -9.2
201 91885064 76 1071 5282110 51 201 102004611  -9.2
202 90677199 -75 1072 6430833 51 202 135398658  -9.2
203 11250133 -75 1073 7461 51 203 167673 -9.2
204 147299 75 1074 7462 51 204 434768 -9.2
205 440833 -75 1075 7463 51 205 44258295 92
206 441667 -75 1076 8864 51 206 93477901 9.2
207 443654 75 1077 10231 -51 207 6324775 -9.2
208 44577792 75 1078 102553 51 208 91666355 9.2
209 5280637 75 1079 10659 51 209 101603288  -9.1
210 5280791 -75 1080 10742 51 210 44256622 9.1
211 5281621 -75 1081 10899521 51 211 9280704 9.1
212 5281643 75 1082 10953718 -5.1 212 5281647 9.1
213 5318759 -75 1083 11142 51 213 91825842 9.1
214 5481882 -75 1084 11635 51 214 92110 9.1
215 101689889 75 1085 121719 -5.1 215 14539881  -9.1
216 44258295 -75 1086 12642438 51 216 46240058 9.1
217 5319609 -75 1087 12649 51 217 139082180 9.1
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S.No GLP-li¢cin Baglanma S.No GLP-licin Baglanma S.No DPP4 i¢in Baglanma
PubChem Enerjisi PubChem Enerjisi PubChem Enerjisi
CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol)
218 56841626 -75 1088 135398513 51 218 25201902 9.1
219 72326 -75 1089 13918681 51 219 ©280445 9.1
220 12795733 -75 1090 14088350 51 220 64982 9.1
221 173183 75 1091 14092 51 221 9898760 9.1
222 18314639 75 1092 160920 51 222 101019708  -9.1
223 329584 -75 1093 171548 51 223 10651175 9.1
224 441975 -75 1094 183073 51 224 4971 9.1
225 443019 75 1095 243 51 225 9320439 9.1
226 5280794 .75 1096 31211 5.1 206 92794 9.1
227 5281328 75 1097 31225 -5.1 227 115149 9.1
228 5283640 75 1098 31226 -5.1 208 131828 -9.1
229 53477901 75 1099 330573 51 229 14162621 9.1
230 91666355 75 1100 4276 51 230 147299 9.1
231 10394485 74 1101 443178 51 231 1631838%6 9.1
232 14150057 74 1102 443181 51 232 23242592 9.1
233 21591197 74 1103 446611 51 233 442619 9.1
234 5281718 74 1104 54675850 5.1 234 5280794 -9.1
235 5487461 74 1105 637541 51 235 9281328 9.1
236 101746 74 1106 6427501 51 236 9281712 9.1
237 10196837 74 1107 6430313 .51 237 73554048 9.1
238 10315987 74 1108 6432475 51 238 90677199 9.1
239 14162621 74 1109 6631 51 239 9548595 9.1
240 443650 74 1110 6654 51 240 99973 9.1
241 443651 74 1111 6877 51 241 185617 -9
242 44445567 74 1112 688492 51 242 21603201 -9
243 5316498 74 1113 6950273 51 243 246983 -9
244 5319888 74 1114 6989 51 244 633024 -9
245 5484292 74 1115 7165 51 245 73299 -9
246 5491657 74 1116 7438 51 246 101257 -9
247 641378 74 1117 7460 51 247 9318759 -9
248 65064 74 1118 7600 51 248 91572 -9
249 73299 74 1119 78066 51 249 9838995 -9
250 91572 74 1120 8365 5.1 250 441688 -9
251 92782 74 1121 85568 51 251 ©o4888l1 -9
252 131828 74 1122 8615 5.1 252 4970 -9
253 135398658 74 1123 8792 51 253 6450302 -9
254 139030828 74 1124 91746561 .51 254 10414856 -9
255 441688 74 1125 94221 5.1 255 10665247 -9
256 5281800 74 1126 9895 51 256 12137508 -9
257 102004667 74 1127 12100 -5 257 25243357 -9
258 10316935 74 1128 124886 -5 258 3084995 -9
259 12303662 74 1129 1549778 -5 259 441667 -9
260 156149 74 1130 2723720 -5 260 441699 -9
261 16072922 74 1131 29025 -5 261 44427231 -9
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S.No GLP-li¢cin Baglanma S.No GLP-licin Baglanma S.No DPP4 i¢in Baglanma
PubChem Enerjisi PubChem Enerjisi PubChem Enerjisi
CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol)
262 308140 74 1132 445858 5 262 9281327 -9
263 42604718 74 1133 5371122 -5 263 316498 -9
264 45485202 74 1134 637775 -5 264 94204 -9
265 5204 -74 1135 7406 -5 265 72193669 -89
266 5319891 74 1136 8042 -5 266 10100906 -89
267 641376 74 1137 84532 -5 267 440735 -8.9
268 70699351 -74 1138 8680 -5 268 44263331 -89
269 72307 74 1139 10363 5 269 9279245 -8.9
270 91884853 74 1140 10545 -5 270 5281332 -8.9
271 9862769 74 1141 107 -5 271 9317284 -8.9
272 13254473 73 1142 107217 -5 272 491657 -8.9
273 25201902 73 1143 10931629 -5 273 64971 -8.9
274 57505033 7.3 1144 11027 -5 274 119258 -8.9
275 11169452 7.3 1145 11230 -5 275 176458 -8.9
276 114776 73 1146 11467 -5 276 442988 -8.9
277 17750979 7.3 1147 117419 -5 277 5281244 -8.9
278 25208124 7.3 1148 12072 -5 278 10800304 -89
279 44256622 73 1149 123115 -5 279 119034 -8.9
280 44258015 73 1150 15268 -5 280 101685339  -8.9
281 44259222 7.3 1151 15782 -5 281 102004511 -89
282 5281647 -73 1152 162458 -5 282 12137511 -89
283 5281671 73 1153 164592 -5 283 25208124 -89
284 5281788 73 1154 17739 -5 284 5280459 -8.9
285 5282149 -73 1155 181804 -5 285 9281243 -8.9
286 5282159 73 1156 21201348 -5 286 9281672 -8.9
287 5316673 73 1157 21263742 -5 287 5320623 -8.9
288 5319292 73 1158 2214 -5 288 6013 -8.9
289 5480249 7.3 1159 22311 -5 289 641376 -8.9
290 5481958 7.3 1160 227 -5 290 6466 -8.9
291 5481968 73 1161 24473 -5 291 441765 -8.8
292 91895422 73 1162 261491 -5 292 9318717 -8.8
293 10100906 -73 1163 27938 -5 293 139030828  -8.8
294 101603288 73 1164 28930 -5 204 13915428  -88
295 101743788 7.3 1165 32021 -5 295 182689 -8.8
296 102004611 73 1166 3314 -5 296 274585 -8.8
297 107876 73 1167 338 -5 297 5281855 -8.8
298 17751019 73 1168 4133 -5 208 9282102 -8.8
299 4971 73 1169 439250 -5 299 71308199  -88
300 5488811 73 1170 439260 -5 300 10196837  -838
301 64971 7.3 1171 439570 5 301 5281612 -8.8
302 65728 7.3 1172 444539 -5 302 6419725 -8.8
303 73981555 7.3 1173 449093 -5 303 91884853  -838
304 101257 7.3 1174 449290 -5 304 10394343  -88
305 135764904 73 1175 519323 -5 305 9282159 -8.8
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S.No GLP-li¢cin Baglanma S.No GLP-licin Baglanma S.No DPP4 i¢in Baglanma
PubChem Enerjisi PubChem Enerjisi PubChem Enerjisi
CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol)
306 146798 73 1176 519764 -5 306 12435 -8.8
307 157009953 7.3 1177 5202 -5 307 72965 -8.8
308 160482 73 1178 527428 -5 308 11464648  -88
309 222284 73 1179 5280934 -5 309 160482 -8.8
310 241572 73 1180 5281115 -5 310 439533 -8.8
311 445354 73 1181 5282748 -5 311 442668 -8.8
312 451674 -73 1182 6057 -5 312 443650 -8.8
313 5317564 -7.3 1183 6140 -5 313 46937938  -88
314 5951616 7.3 1184 62465 -5 314 5280343 -8.8
315 91727711 73 1185 637237 5 315 5280441 -8.8
316 99973 73 1186 637542 -5 316 9281223 -8.8
317 101701145 7.2 1187 637563 -5 317 9281326 -8.8
318 102401026 7.2 1188 637758 -5 318 72326 -8.8
319 5280389 7.2 1189 637776 -5 319 101690823  -8.7
320 5281712 72 1190 6427504 5 320 12302182  -8.7
321 6540685 7.2 1191 6428442 -5 321 10095180  -8.7
322 92794 72 1192 6452061 5 322 173183 -8.7
323 11625818 7.2 1193 65289 -5 323 442048 -8.7
324 14539879 7.2 1194 689043 -5 324 442576%  -8.7
325 162350 7.2 1195 6986 -5 325 9281331 -8.7
326 182689 7.2 1196 7410 -5 326 443648 -8.7
327 25203018 7.2 1197 7420 -5 327 443654 -8.7
328 3084995 7.2 1198 7439 -5 328 448438 -8.7
329 442619 72 1199 798 -5 329 5280804 -8.7
330 5280459 7.2 1200 81722 -5 330 0281643 -8.7
331 5320863 7.2 1201 85567 -5 331 9282149 -8.7
332 5322022 7.2 1202 94266 -5 332 9319292 -8.7
333 5481224 7.2 1203 95779 -5 333 10315987  -8.7
334 94672 72 1204 999 -5 334 9317287 -8.7
335 2723895 7.2 1205 10819 -49 335 73160 -8.7
336 441772 72 1206 122484 -49 336 12795733  -8.6
337 5280704 7.2 1207 15406 -49 337 9281544 -8.6
338 57330180 7.2 1208 1549018 -49 338 9318763 -8.6
339 6780 7.2 1209 440917 -49 339 9917980 -8.6
340 72193669 7.2 1210 5319706 -4.9 340 12303662  -8.6
341 44258296 7.2 1211 73331190 -4.9 341 5281718 -8.6
342 457801 72 1212 8834 -49 342 9316673 -8.6
343 5279245 7.2 1213 101153 -4.9 343 5318645 -8.6
344 53462696 7.2 1214 10465 -4.9 344 5378597 -8.6
345 5372367 7.2 1215 10550 -4.9 345 5458462 -8.6
346 12315486 71 1216 1130 -4.9 346 9491630 -8.6
347 14237687 71 1217 12315151 -4.9 347 101447827  -8.6
348 441828 71 1218 12389 -4.9 348 101743788  -8.6
349 5281701 71 1219 1254 49 349 44258015  -8.6
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S.No GLP-li¢cin Baglanma S.No GLP-licin Baglanma S.No DPP4 i¢in Baglanma
PubChem Enerjisi PubChem Enerjisi PubChem Enerjisi
CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol)
350 5281855 71 1220 127 -49 350 0481968 -8.6
351 68570 71 1221 131751786 -4.9 351 9490064 -8.6
352 72277 71 1222 13849 -49 352 6602304 -8.6
353 10208 71 1223 16070023 -49 353 10312147 -8.6
354 11953828 71 1224 16666 -4.9 354 11953828  -8.6
355 14136859 71 1225 226486 -4.9 355 443651 -8.6
356 46937938 71 1226 23518 -4.9 356 04714260  -8.6
357 5458462 71 1227 25107528 -49 357 101316886  -8.6
358 5481961 71 1228 25913 -4.9 358 10247670  -8.6
359 5490064 71 1229 332 -4.9 359 135449343  -8.6
360 6324775 71 1230 3469 -49 360 14543446  -8.6
361 68111 71 1231 39742 -49  3p1 222284 -8.6
362 72965 71 1232 442463 -49 362 23724513  -86
363 73554048 71 1233 520384 -49 363 °319888 -8.6
364 101316886 71 1234 5275520 -4.9 364 9488919 -8.6
365 119258 71 1235 5282745 -49 365 641378 -8.6
366 5997 71 1236 5282799 -4.9 366 443915 -8.5
367 10247670 71 1237 5283376 -49  3e7 2321278 -85
368 155248 71 1238 5320128 -49 368 18702583 -85
369 44593508 71 1239 5363881 -4.9 369 457801 -8.5
370 483522 71 1240 5459879 -49 370 481882 -85
371 6013 71 1241 5988 -49 371 9481970 -85
372 6440605 71 1242 60999 -49 372 101293615 -85
373 6440635 -7 1243 61130 -4.9 373 5280791 -8.5
374 13915428 -7 1244 61275 -49 374 9319890 -85
375 5488919 -7 1245 62378 -4.9 375 6440635 -8.5
376 10252339 -7 1246 641298 -49 376 15959353 -85
377 108065 -7 1247 6428926 -49 377 439531 -85
378 131750990 -7 1248 6432474 -49 378 44577792 -85
379 25243357 -7 1249 6449780 -49 379 ©280899 -85
380 441765 -7 1250 6616 -49 380 9281230 -85
381 46240058 -7 1251 6826 -49 381 9281621 -85
382 5281332 -7 1252 68374 -49 382 9282151 -85
383 5281544 -7 1253 7127 -49 383 °951616 -85
384 5321278 -7 1254 71338689 -49 384 102016333 -85
385 6466 -7 1255 71407359 -49 385 441647 -85
386 14754405 -7 1256 7150 -49  38p 44258296 -85
387 339816 -7 1257 7237 -49 387 443019 -85
388 429241 -7 1258 7424 -49 388 9281860 -85
389 9917980 -7 1259 7428 -49 389 93462696 -85
390 10696347 -7 1260 7705 -49 390 9997 -85
391 135449343 -7 1261 77547 -49 391 11742872 -84
392 16126513 -7 1262 780 -49 392 14136859 -84
393 21603201 -7 1263 79035 -49 393 2723895 -8.4
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S.No GLP-li¢in Baglanma S.No GLP-li¢in Baglanma S.No DPP4 i¢in Baglanma
PubChem Enerjisi PubChem Enerjisi PubChem Enerjisi
CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol)
394 221493 -7 1264 8468 -4.9 394 5281417 -8.4
395 25243361 -7 1265 853433 -4.9 395 101690 -8.4
396 398941 -7 1266 8635 -4.9 396 10356745 -8.4
397 14539881 6.9 1267 87839 -4.9 397 12137509 -8.4
398 1550607 6.9 1268 8785 -4.9 398 17750979 -8.4
399 31161 6.9 1269 90472998 -4.9 399 221493 -8.4
400 3220 6.9 1270 93073 -4.9 400 42604718 -84
401 5280445 6.9 1271 9309 -4.9 401 5484292 -8.4
402 5281672 6.9 1272 94715 -4.9 402 57330180 -8.4
403 5320844 6.9 1273 9548637 -4.9 403 241572 -8.4
404 65084 6.9 1274 10394 -4.8 404 398941 -8.4
405 101138945 6.9 1275 10408 -4.8 405 23271974 -84
406 10903113 6.9 1276 16441 -4.8 406 182278 -8.4
407 115149 6.9 1277 17000 -4.8 407 282014 -8.4
408 2353 6.9 1278 1712086 -4.8 408 3220 -8.4
409 440735 6.9 1279 439711 -4.8 409 441701 -8.4
410 442261 6.9 1280 5368821 -4.8 410 5280666 -8.4
411 51039168 6.9 1281 637511 -4.8 411 5281607 -8.4
412 5282151 6.9 1282 637518 -4.8 412 5281616 -8.4
413 5315832 6.9 1283 6427135 -4.8 413 5870 -8.4
414 5320439 6.9 1284 6429076 -4.8 414 68570 -8.4
415 6602378 6.9 1285 68148 -4.8 415 9882981 -8.4
416 439533 6.9 1286 7668 -4.8 416 12309895 -8.3
417 440909 6.9 1287 7929 -4.8 417 3503 -8.3
418 71438979 6.9 1288 94147 -4.8 418 14237687 -8.3
419 72276 6.9 1289 10248 -4.8 419 5281297 -8.3
420 9576416 6.9 1290 10279 -4.8 420 5481224 -8.3
421 101293615 6.9 1291 11630737 -4.8 421 6432025 -8.3
422 101744 6.9 1292 134693642 -4.8 422 10252339 -8.3
423 13965865 6.9 1293 14260 -4.8 423 339816 -8.3
424 173398 6.9 1294 14328 -4.8 424 5282154 -8.3
425 18646 6.9 1295 15270 -4.8 425 5319891 -8.3
426 441430 6.9 1296 15979 -4.8 426 6537198 -8.3
427 44427231 6.9 1297 17868 -4.8 427 9798666 -8.3
428 46173964 6.9 1298 18027 -4.8 428 100780 -8.3
429 46173965 6.9 1299 180537 -4.8 429 31161 -8.3
430 5280537 6.9 1300 204 -4.8 430 68111 -8.3
431 5281612 6.9 1301 21116836 -4.8 431 101138945  -83
432 5317284 6.9 1302 232 -4.8 432 11580745 -8.3
433 5352653 6.9 1303 244 -4.8 433 14842007 -8.3
434 637760 6.9 1304 2537 -4.8 434 160521 -8.3
435 12306046 6.8 1305 370 -4.8 435 16126513 -8.3
436 102016333 6.8 1306 440667 -4.8 436 5280389 -8.3
437 114829 6.8 1307 4452795 -4.8 437 5280863 -8.3
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S.No GLP-li¢cin Baglanma S.No GLP-licin Baglanma S.No DPP4 i¢in Baglanma
PubChem Enerjisi PubChem Enerjisi PubChem Enerjisi
CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol)
438 124062 6.8 1308 445639 -4.8 438 5379096 -8.3
439 439531 6.8 1309 526611 -4.8 439 6440498 -8.3
440 5280961 6.8 1310 5282738 -4.8 440 70689651 -8.3
441 5282154 6.8 1311 5284421 -4.8 441 92182 -8.3
442 73571 6.8 1312 5315892 -4.8 442 128861 -8.2
443 96191 6.8 1313 589365 -4.8 443 65084 -8.2
444 12309055 6.8 1314 6102807 -4.8 444 1794426 -8.2
445 1794426 6.8 1315 62367 -4.8 445 44593508 -8.2
446 182278 6.8 1316 637566 -4.8 446 5280489 -8.2
447 23271974 6.8 1317 6427110 -4.8 447 5281656 -8.2
448 24721401 6.8 1318 6428458 -4.8 448 969516 -8.2
449 44257696 6.8 1319 6432254 -4.8 449 124021 -8.2
450 5280441 6.8 1320 643779 -4.8 450 131750990  -8.2
451 6537198 6.8 1321 6508 -4.8 451 2353 -8.2
452 10291003 6.8 1322 6544 -48 452 9281792 -8.2
453 441784 6.8 1323 6613 -4.8 453 6441280 -8.2
454 5281474 6.8 1324 681 -4.8 454 65252 -8.2
455 70689651 6.8 1325 72 -4.8 455 10607 -8.2
456 102004510 6.8 1326 7501 -4.8 456 65728 -8.2
457 10607 6.8 1327 7654 -4.8 457 91727711 -8.2
458 10719 6.8 1328 79545 -4.8 458 119205 -8.2
459 3503 6.8 1329 821388 -4.8 459 124062 -8.2
460 42605185 6.8 1330 82755 -4.8 460 173398 -8.2
461 5281607 6.8 1331 84880 -4.8 461 185848 -8.2
462 5281616 6.8 1332 85791314 -4.8 462 429241 -8.2
463 72281 6.8 1333 8815 -4.8 463 5481961 -8.2
464 91354 6.8 1334 91195 -4.8 464 12971708 -8.1
465 91753527 6.8 1335 92784 -4.8 465 1794427 -8.1
466 94275 6.8 1336 93046 -4.8 466 6321372 -8.1
467 10639 6.7 1337 94143 -4.8 467 128853 -8.1
468 122635 6.7 1338 97747 -4.8 468 441774 -8.1
469 18702583 6.7 1339 12398 -4.7 469 441975 -8.1
470 439246 6.7 1340 1549095 -4.7 470 5281953 -8.1
471 5280343 6.7 1341 162384 -4.7 471 9064 -8.1
472 5280443 6.7 1342 18632430 -4.7 472 10291003 -8.1
473 5281792 6.7 1343 22340683 -4.7 473 441430 -8.1
474 5481970 6.7 1344 31242 -4.7 474 441784 -8.1
475 9882981 6.7 1345 5280507 -4.7 475 5281224 -8.1
476 11580745 6.7 1346 5280535 -4.7 476 10208 -8.1
477 442988 6.7 1347 5280536 -4.7 477 162464 -8.1
478 453214 6.7 1348 5282747 -4.7 478 439514 -8.1
479 5274585 6.7 1349 572949 -4.7 479 5316463 -8.1
480 5281670 6.7 1350 6428995 -4.7 480 72281 -8.1
481 5282102 -6.7 1351 71552 -4.7 481 92475771 -8.1
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S.No GLP-li¢cin Baglanma S.No GLP-licin Baglanma S.No DPP4 i¢in Baglanma
PubChem Enerjisi PubChem Enerjisi PubChem Enerjisi
CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol)
482 5458461 6.7 1352 7500 -47 482 9862769 -8.1
483 72435 -6.7 1353 7707 -47 483 12217 -8
484 9064 -6.7 1354 101680 -47 484 10903113 -8
485 101417415 6.7 1355 10466 -47 485 13965865 -8
486 101688189 -6.7 1356 11005 -47 48 159287 -8
487 10856614 6.7 1357 11116492 -4.7 487 24721401 -8
488 12309636 -6.7 1358 12388 -47 488 9280633 -8
489 12309895 6.7 1359 1252759 -47 489 9317564 -8
490 13965866 6.7 1360 134693643 -47 490 102004510 -8
491 5318717 6.7 1361 135 -4.7 491 10685477 -8
492 639665 6.7 1362 14403175 -47 492 9315832 -8
493 6429077 6.7 1363 15241411 -47 493 6602378 -8
494 9838995 6.7 1364 1669 -47 494 73399 -8
495 102303030 6.7 1365 16741 -47 495 5281640 -8
496 119205 6.7 1366 16928 -47 496 99693 -8
497 136828302 6.7 1367 17697 -47 497 9976812 -8
498 441701 6.7 1368 19844 -47 498 102004509  -7.9
499 5280373 6.7 1369 20055523 -47 499 12443122 79
500 5316463 6.7 1370 21668201 -47 500 21630845  -7.9
501 92231 6.7 1371 23623867 -47 501 ©284607 -7.9
502 10356745 6.6 1372 240 -47 502 °288826 -7.9
503 10800304 6.6 1373 249286 -47 503 9320946 -7.9
504 14157910 6.6 1374 2519 -4.7 504 9481958 -7.9
505 442048 6.6 1375 26447 -47 505 6450230 -7.9
506 442668 6.6 1376 287064 -47 506 9576738 -7.9
507 5280666 6.6 1377 30247 -47 507 96191 -7.9
508 5281860 6.6 1378 31234 -47 508 13965866  -7.9
509 101316921 6.6 1379 3496 -47 509 3084796 -7.9
510 10155076 6.6 1380 35408 -47 510 °281654 -7.9
511 102004523 6.6 1381 439215 -47 511 °281702 -7.9
512 10685477 6.6 1382 519843 -47 512 440833 -7.9
513 155976 6.6 1383 523035 -47 513 440909 -7.9
514 15959353 6.6 1384 5280841 -47 514 493214 -7.9
515 5280804 6.6 1385 5315406 -47 515 9281235 -7.9
516 5318645 6.6 1386 5327011 -4.7 516 9281503 -7.9
517 5458714 6.6 1387 5366264 -47 517 281670 -7.9
518 5491630 6.6 1388 546286 -47 518 91520 -7.9
519 6450230 6.6 1389 6054 -47 519 12309636  -7.9
520 6476139 6.6 1390 61024 -47 520 131751401  -7.9
521 73635 6.6 1391 61303 -47 521 18646 -7.9
522 10680 6.6 1392 6322 -47 522 42605185  -7.9
523 13892722 6.6 1393 6432154 -47 523 442261 -7.9
524 282014 6.6 1394 64685 -47 524 80309 -7.9
525 5281503 6.6 1395 6552009 -47 525 12311284  -7.38
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S.No GLP-li¢cin Baglanma S.No GLP-licin Baglanma S.No DPP4 i¢in Baglanma
PubChem Enerjisi PubChem Enerjisi PubChem Enerjisi
CID bilgisi  (kcal/mol) CID bilgisi ~ (kcal/mol) CID bilgisi  (kcal/mol)
526 5320946 6.6 1396 66654 -4.7 526 14157910  -7.8
527 68081 6.6 1397 69714 -4.7 527 11326520 -7.8
528 73399 6.6 1398 6987 -4.7 528 161036 -7.8
529 92762 6.6 1399 7469 -4.7 529 46173965  -7.8
530 10225 6.6 1400 7478 4.7 530 46173968  -7.8
531 11304 6.6 1401 7809 -4.7 531 0458714 -7.8
532 11996452 6.6 1402 86374 -4.7 532 9576416 -7.8
533 12302243 6.6 1403 8658 -4.7 533 101316921  -7.8
534 12971708 6.6 1404 89594 -4.7 534 46173964  -7.8
535 14842007 6.6 1405 978 -4.7 535 91753527  -7.8
536 160799 6.6 1406 985 -4.7 536 10155076  -7.8
537 182210 6.6 1407 11126441 -4.6 537 102004523  -7.8
538 5281365 6.6 1408 11622 -4.6 53g 20481741  -7.8
539 5379096 6.6 1409 1549025 -4.6 539 332427 -7.8
540 7194 6.6 1410 1549026 -4.6 540 9280373 -7.8
541 80309 6.6 1411 17095 -4.6 541 9280537 -7.8
542 90805 6.6 1412 31283 -4.6 542 5281204 -7.8
543 91749818 6.6 1413 445638 -4.6 543 9281733 -7.8
544 5284607 6.5 1414 5363397 -4.6 544 5281766 -7.8
545 6429022 6.5 1415 638011 -4.6 545 9464032 -7.8
546 6450302 6.5 1416 89664 -4.6 546 102004667  -7.7
547 12443122 6.5 1417 9017 -4.6 547 441773 1.7
548 128853 6.5 1418 10393 -4.6 548 441828 -1.7
549 5281656 65 1419 1183 -4.6 549 441839 -1.7
550 5281703 6.5 1420 1201518 -4.6 550 44559448  -7.7
551 9576738 6.5 1421 12110705 -4.6 551 9945785 -1.7
552 11326520 6.5 1422 15504 -4.6 552 10639 -1.7
553 12314974 6.5 1423 15512 -4.6 553 11228693  -7.7
554 135398640 6.5 1424 169223 -4.6 554 13892722 -71.7
555 185848 6.5 1425 170833 -4.6 555 13894537 -7.7
556 46173970 6.5 1426 2723872 -4.6 556 13962928  -7.7
557 5280633 6.5 1427 2758 -4.6 557 21637592 -7.7
558 5280863 6.5 1428 3037212 -4.6 558 46173969  -7.7
559 5281733 65 1429 309 -4.6 559 46173970  -7.7
560 5288826 6.5 1430 42614008 -4.6 560 0281474 -1.7
561 6427091 6.5 1431 439195 -4.6 561 6476139 -1.7
562 6440498 6.5 1432 522039 -4.6 562 91458 -1.7
563 68213 6.5 1433 5281119 -4.6 563 92323 -1.7
564 73160 6.5 1434 5283361 -4.6 564 114829 -1.7
565 9798666 6.5 1435 5464156 -4.6 565 122635 1.7
566 99693 6.5 1436 580057 -4.6 566 136828302  -7.7
567 12304196 6.5 1437 6036 -4.6 567 1550607 1.7
568 46173969 6.5 1438 61098 -4.6 568 163263 1.7
569 5281654 6.5 1439 637523 -4.6 569 1803558 1.7
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S.No GLP-li¢cin Baglanma S.No GLP-licin Baglanma S.No DPP4 i¢in Baglanma
PubChem Enerjisi PubChem Enerjisi PubChem Enerjisi
CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol)
570 5318566 65 1440 6431477 -46 570 182210 1.7
571 102004509 65 1441 643820 -46 571 °280443 1.7
572 10655819 65 1442 6602484 -46 572 ©280961 1.7
573 11328 65 1443 68255 -46 573 ©319889 1.7
574 119301 65 1444 68313 -46 574 6440982 1.7
575 145858 65 1445 68316 -46 575 12303 1.7
576 160512 -65 1446 6998 -46 576 16168 1.7
577 20481741 65 1447 7009567 -46 577 101688189  -7.6
578 4227422 65 1448 77528 -46 578 11458 -7.6
579 440140 6.5 1449 8655 -4.6 579 483522 -1.6
580 441005 65 1450 88297 -46 580 493570 -7.6
581 441298 65 1451 88302 -46 581 9281761 -7.6
582 5273469 65 1452 8842 -46 582 6440397 -7.6
583 5317570 65 1453 892 -46 583 05188 -7.6
584 5319889 6.5 1454 998 -4.6 584 /1720840  -7.6
585 56842347 65 1455 1140 -45 585 12276 -7.6
586 92475771 65 1456 12391 -45 586 88708 -7.6
587 92729 65 1457 1712087 -45 587 3082856 -7.6
588 92776 65 1458 23415 -45 58 3084296 -7.6
589 9794494 65 1459 2879 -45  5gg 6842347  -71.6
500 6857447 6.4 1460 32735 -45 590 87691 -7.6
501 14985 6.4 1461 342 -45 591 10680 -7.6
502 162464 6.4 1462 519872 -45 592 131847107  -7.6
503 439514 64 1463 5281553 -45 593 3034394 -7.6
504 5281702 6.4 1464 5320250 -45 594 439246 -7.6
505 6444291 6.4 1465 5365910 -45 595 9273469 -7.6
506 11064813 6.4 1466 6075631 -45 596 9284369 -7.6
597 11228693 -6.4 1467 8181 -45 597 9372367 -7.6
508 131751401 6.4 1468 8294 -45 598 04678486  -7.6
509 439242 6.4 1469 100197 -45 599 73571 -7.6
600 44559448 6.4 1470 10416 -45 600 9930064 -7.6
601 493570 6.4 1471 112255 -45 601 101042548  -7.5
602 5281417 6.4 1472 11252129 -45 602 193681 -75
603 5319887 6.4 1473 114522 -45 603 9281703 -75
604 9930064 6.4 1474 11883891 -45 604 ©319887 -75
605 9945785 -6.4 1475 135398634 -45 605 6444291 -75
606 9976812 6.4 1476 151730 -45 606 06548 -75
607 133110026 6.4 1477 15605 -45 607 68213 -75
608 135413509 6.4 1478 164619 -45 608 73081 -75
609 1794427 6.4 1479 18950 -45 609 10821969  -7.5
610 332427 6.4 1480 21630872 -45 610 441298 -75
611 441774 6.4 1481 228129 -45 611 442435 -75
612 46173968 6.4 1482 25310 -45  gl2 91351731 75
613 51351731 6.4 1483 25311 -45 613 639665 -75
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S.No GLP-li¢cin Baglanma S.No GLP-licin Baglanma S.No DPP4 i¢in Baglanma
PubChem Enerjisi PubChem Enerjisi PubChem Enerjisi
CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol)
614 86472 -6.4 1484 439709 -45 614 6857447 -75
615 969516 6.4 1485 5282109 -45 615 145858 -75
616 10104370 6.4 1486 530406 -45 616 199976 -75
617 101638269 6.4 1487 5365982 -45 617 441473 -75
618 10398656 -6.4 1488 5570 -45 618 9281520 -75
619 10910653 6.4 1489 57357909 -45 619 6780 -75
620 11586487 6.4 1490 5793 -4.5 620 73635 -1.5
621 11830551 6.4 1491 5961 -45  e21 101417415 -7.4
622 12308846 6.4 1492 6027 -45 622 119033 -74
623 128861 6.4 1493 61586 -45 623 135398635  -7.4
624 21717951 6.4 1494 62321 -45 624 135438600  -7.4
625 440832 6.4 1495 6274 -45 625 2395 -74
626 442406 6.4 1496 64689 -4.5 626 0280372 -7.4
627 5284369 6.4 1497 68346 -45 627 ©318566 -74
628 529621 6.4 1498 7222 -45 628 11328 14
629 5317844 6.4 1499 7714 -45 629 16871 -74
630 5353011 64 1500 7778 -45 630 3806 -74
631 62566 6.4 1501 79025 -45 631 4055 -74
632 6431015 6.4 1502 80354 -45 632 445354 -74
633 6432404 6.4 1503 8207 -45 633 0494826 -74
634 65188 64 1504 8768 -45 634 101306938  -7.3
635 92139 64 1505 91753567 -45 635 135398640  -7.3
636 91753440 6.3 1506 9750 -45 636 13935024 7.3
637 441647 6.3 1507 9958 -45 637 15825655 7.3
638 5281761 6.3 1508 11594069 -44 63 21717951  -73
639 5281953 6.3 1509 12530 -44 639 929621 -73
640 5318587 6.3 1510 340 -44 640 91457 -73
641 6429301 6.3 1511 6441593 44 641 92729 -73
642 6441280 6.3 1512 1054 -44 642 101744 -7.2
643 160521 6.3 1513 1198 -44 643 289151 -7.2
644 21630845 6.3 1514 12127 -44 644 46902093 -7.2
645 21637592 6.3 1515 121739 -44 645 65575 -7.2
646 3034394 6.3 1516 122045 -44 646 91749627 -72
647 5281766 6.3 1517 1268111 -44  e47 101003963  -7.1
648 5464032 -6.3 1518 129636358 -44  e48 11076492 -7.1
649 6440982 6.3 1519 129715912 -44 649 119533 -7.1
650 71720840 6.3 1520 15076 4.4 p50 1268142 -7.1
651 9963735 6.3 1521 311 -44  p51 930428 -7.1
652 3082856 6.3 1522 31253 -44 g5 9352484 -7.1
653 5352847 6.3 1523 439944 -44 653 9470187 71
654 100780 6.3 1524 51 -44  p54 6429301 -7.1
655 101306938 6.3 1525 521973 -44 655 667639 -7.1
656 10821969 6.3 1526 5362583 -44 656 12300 71
657 119533 6.3 1527 5368956 -44  p57 91434 -7.1

269



S.No GLP-li¢cin Baglanma S.No GLP-licin Baglanma S.No DPP4 i¢in Baglanma
PubChem Enerjisi PubChem Enerjisi PubChem Enerjisi
CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol)
658 12304273 6.3 1528 545626 -44 658 92162 71
659 12306048 6.3 1529 54670067 -44 659 9548702 71
660 14014430 6.3 1530 6430738 -44 60 10704181 -7
661 1549992 6.3 1531 68289 -44 g6l 11064813 -7
662 193299 6.3 1532 70555932 -44  ee2 11127402 -7
663 4055 6.3 1533 7118 -44 663 11586487 -7
664 441839 6.3 1534 79038 -44 664 119301 -7
665 5367423 6.3 1535 7962 -44 665 12304196 -7
666 6429304 6.3 1536 8194 -44 666 129829804 -7
667 667639 6.3 1537 849 -44  p67 131751786 -7
668 92313 6.3 1538 936 -44 668 13369486 -7
669 9548702 6.3 1539 938 -44 669 135398641 -7
670 9548703 6.3 1540 5370101 -43 670 135438599 -7
671 9548706 6.3 1541 984 -43  p71 3084311 -7
672 9548708 6.3 1542 10290867 -43  e72 32021 -7
673 11106485 6.2 1543 1057 -4.3 673 442406 -7
674 445154 6.2 1544 12281224 -43 674 ©2808%6 -7
675 521496 6.2 1545 12397 -43 675 9281133 -7
676 6432025 6.2 1546 126 -43 676 °281416 -7
677 13935024 6.2 1547 12613 -43 677 9281717 -7
678 159287 6.2 1548 12777 -43 678 °317844 -7
679 5281640 62 1549 135191 -43 679 9463721 -7
680 5317287 6.2 1550 145745 -43 680 69620814 -7
681 101042548 6.2 1551 229385 -43 681 91354 -7
682 101297663 6.2 1552 237332 -43  es2 91749818 -7
683 11402337 6.2 1553 31244 -43 683 9548706 -7
684 13874489 6.2 1554 3893 -43 684 99477 -7
685 161036 6.2 1555 4381 -43 685 10655819  -6.9
686 227829 6.2 1556 449293 -43 686 10726905  -6.9
687 3084796 6.2 1557 5283349 -43 687 11996452 6.9
688 441773 6.2 1558 5363633 -43 688 12304985 6.9
689 638088 6.2 1559 5367382 -4.3 6g9 12314974  -6.9
690 73081 62 1560 5369956 -43 690 12446728 6.9
691 76168 6.2 1561 537574 -43 691 135398592  -6.9
692 42608158 6.2 1562 56972723 -4.3 692 135413566  -6.9
693 46902093 6.2 1563 61290 -4.3 693 135438590  -6.9
694 6949 6.2 1564 67678 -4.3 694 14985 -6.9
695 72344 6.2 1565 68099 -43 695 25791064  -6.9
696 87691 6.2 1566 74918 -43 696 439242 -6.9
697 10205 6.2 1567 79784 -4.3 697 440832 -6.9
698 108064 6.2 1568 8209 -43 698 442353 -6.9
699 12046149 6.2 1569 11006 -4.2 699 442393 -6.9
700 12304985 6.2 1570 22556 -4.2 700 519764 -6.9
701 131847107 6.2 1571 31201 -4.2 701 9280460 -6.9
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S.No GLP-li¢cin Baglanma S.No GLP-licin Baglanma S.No DPP4 i¢in Baglanma
PubChem Enerjisi PubChem Enerjisi PubChem Enerjisi
CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol)
702 135398635 6.2 1572 5367531 -4.2 702 5281515 -6.9
703 15098633 6.2 1573 5634 -42 703 6429077 -6.9
704 1803558 6.2 1574 643731 -42 704 6432005 -6.9
705 185199 6.2 1575 6549 -42 705 68081 -6.9
706 3084331 62 1576 14069 42 706 72344 6.9
707 442343 6.2 1577 15600 -42 707 1421 6.9
708 442393 6.2 1578 164633 -4.2 708 8363 -6.9
709 473252 6.2 1579 16664 -42 709 91749511 6.9
710 5362889 6.2 1580 17121 -4.2 710 92231 -6.9
711 5365872 6.2 1581 18591 -42 711 9963735 -6.9
712 6430608 6.2 1582 190 -4.2 712 101297663  -6.8
713 6438311 6.2 1583 19309 -42 713 10225 -6.8
714 6450812 62 1584 196 -42 714 10398656  -6.8
715 6536796 6.2 1585 25797 -4.2 715 108064 -6.8
716 8363 6.2 1586 29435 -42 716 11106485  -6.8
717 91749511 6.2 1587 2969 -42 717 11830551  -6.8
718 91750164 6.2 1588 33032 -42 718 14137570 -6.8
719 91752502 6.2 1589 356063 -42 719 15098633  -6.8
720 93081 6.2 1590 424 -42 720 160491 -6.8
721 5281727 6.1 1591 460 -42 721 1742210 -6.8
722 86895 6.1 1592 4685 -42 722 25203064  -6.8
723 135398592 6.1 1593 5351619 -42 723 323 -6.8
724 13962928 6.1 1594 5352876 -4.2 724 42608158  -6.8
725 441473 6.1 1595 5960 -42 725 42608172 6.8
726 54678486 6.1 1596 5962 -42 726 442347 -6.8
727 5494826 6.1 1597 6251 -4.2 727 445154 -6.8
728 595385 6.1 1598 69505 -4.2 728 9281343 -6.8
729 10228 6.1 1599 7041 -42 729 9352470 -6.8
730 12480741 6.1 1600 7043 -42 730 94070565  -6.8
731 1268142 6.1 1601 72259 -42 731 637760 -6.8
732 15560275 6.1 1602 7710 -42 732 638088 -6.8
733 16871 6.1 1603 84849 -42 733 6431015 -6.8
734 442359 6.1 1604 86786 -4.2 734 6949 -6.8
735 5281519 6.1 1605 8697 -42 735 800 -6.8
736 5365927 6.1 1606 87310 -4.2 736 836 -6.8
737 66548 6.1 1607 89989 -42 737 86895 -6.8
738 68077 6.1 1608 11517 -41 738 91748781  -6.8
739 72300 6.1 1609 14252428 -41 739 91752502 -6.8
740 91747125 6.1 1610 20745 41 740 92313 -6.8
741 91748749 6.1 1611 24838 4.1 741 92812 -6.8
742 91749627 6.1 1612 5352875 -4.1 742 9855795 -6.8
743 12303902 -6 1613 537697 -41 743 100925187  -6.7
744 124021 -6 1614 61185 41 744 11195296 6.7
745 289151 -6 1615 8048 -41 745 11830550 6.7
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S.No GLP-li¢cin Baglanma S.No GLP-licin Baglanma S.No DPP4 i¢in Baglanma
PubChem Enerjisi PubChem Enerjisi PubChem Enerjisi
CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol)
746 121536 -6 1616 8158 41 746 11962143 67
747 12311284 -6 1617 8163 -41 747 12308846 -6.7
748 5281515 -6 1618 8186 4.1 748 13711 -6.7
749 5281516 -6 1619 86749 41 749 14105907 6.7
750 92323 -6 1620 996 -41 750 19560275 6.7
751 11858788 -6 1621 102491 -4.1 751 15560276  -6.7
752 13894537 -6 1622 115244 -41 752 19560278 6.7
753 14137570 -6 1623 13204 -4.1 753 161276 -6.7
754 15825656 -6 1624 14079 4.1 754 182677 6.7
755 18946530 -6 1625 164642 41 755 193299 -6.7
756 193681 -6 1626 17525 41 756 2345 -6.7
757 21674978 -6 1627 20995 -4.1 757 440140 -6.7
758 25203064 -6 1628 289 41 758 442399 -6.7
759 25244198 -6 1629 444305 -41 759 442402 -6.7
760 3102 -6 1630 4650 -41 760 446611 -6.7
761 4114 -6 1631 5283321 41 761 473252 -6.7
762 5281522 -6 1632 5283325 -41 762 ©281176 -6.7
763 5281717 -6 1633 5283356 4.1 763 9281727 -6.7
764 530428 -6 1634 5364448 -41 764 9315468 -6.7
765 5366074 -6 1635 5366856 -41 765 ©318587 -6.7
766 545235 -6 1636 5369061 -41 766 °353011 -6.7
767 577062 -6 1637 5460291 -41 767 6047 -6.7
768 6431302 -6 1638 62433 -41 768 6428994 -6.7
769 6432005 -6 1639 62913 -4.1 769 6432240 -6.7
770 65575 -6 1640 73480 -41 770 7655 -6.7
771 68082 -6 1641 7800 41 771 78435 -6.7
772 72303 -6 1642 78828 41 772 91750164 6.7
773 9470 -6 1643 8174 41 773 94715 -6.7
774 9548705 -6 1644 854 -41 774 9548802 -6.7
775 11830550 -59 1645 9862 -4.1 775 9573169 -6.7
776 6428994 59 1646 19602 -4 776 10104370  -6.6
777 6429048 59 1647 5054 -4 777 101670394 -6.6
778 442435 59 1648 5283324 -4 778 10228 -6.6
779 59518515 59 1649 5283335 -4 779 102303030  -6.6
780 88708 59 1650 5283345 -4 780 10719 -6.6
781 101003963 -59 1651 5362620 -4 781 10910653  -6.6
782 12300148 59 1652 8193 -4 782 11402337 -66
783 12304250 59 1653 1136 -4 783 12303902  -66
784 12313020 59 1654 11527 -4 784 133110026  -6.6
785 12446728 59 1655 12097 -4 785 134693643  -6.6
786 14412241 59 1656 13379 -4 786 135398513  -6.6
787 15560276 59 1657 145742 -4 787 135413509  -6.6
788 15800949 59 1658 151261 -4 788 14014430  -6.6
789 15825655 59 1659 15825654 -4 789 1549095 -6.6
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S.No GLP-li¢in Baglanma S.No GLP-licin Baglanma S.No DPP4 i¢in Baglanma
PubChem Enerjisi PubChem Enerjisi PubChem Enerjisi
CID bilgisi  (kcal/mol) CID bilgisi ~ (kcal/mol) CID bilgisi  (kcal/mol)

790 20725 59 1660 16997 -4 790 160920 -6.6
791 2345 59 1661 222536 -4 791 164619 -6.6
792 2355 59 1662 29838 -4 792 17751024 -6.6
793 3084311 59 1663 30914 -4 793 18946530  -6.6
794 442347 59 1664 31276 -4 794 19725 -6.6
795 5281204 59 1665 31277 -4 795 20055075  -6.6
796 5281520 59 1666 379 -4 796 20843363  -6.6
797 5315468 5.9 1667 441072 -4 797 21674978 -6.6
798 5352470 59 1668 5352808 -4 798 227829 -6.6
799 5470187 59 1669 6106 -4 799 25107528  -6.6
800 6432240 59 1670 6288 -4 goo 4227422 -6.6
801 8530 59 1671 66021 -4 go1 442343 -6.6
802 91457 5.9 1672 70483 -4 go2 ol44 -6.6
803 91723653 59 1673 743 -4 go3 921710 -6.6
804 92812 59 1674 8050 -4 804 927191 -6.6
805 9855795 59 1675 8184 -4 go5 9281519 -6.6
806 182677 58 1676 95978 -4 goe 9281522 -6.6
807 91520 58 1677 9793905 -4 go7 9352847 -6.6
808 11458 58 1678 11605 -3.9 gog 9387771 -6.6
809 14105907 58 1679 17072 -3.9 809 °47 -6.6
810 21594964 5.8 1680 20534 -3.9 810 °95385 -6.6
811 6440397 -5.8 1681 5354833 -3.9 g11 62566 -6.6
812 91434 58 1682 7720 -3.9 gl2 6429048 -6.6
813 10321 5.8 1683 101975 -3.9 813 6429302 -6.6
814 10704181 5.8 1684 11449 -3.9 g14 6430608 -6.6
815 11195296 58 1685 1182 -3.9 g15 6450832 -6.6
816 12305301 58 1686 12756 -3.9 816 79025 -6.6
817 12306047 5.8 1687 129668924 -3.9 gl7 86472 -6.6
818 12309449 5.8 1688 13381 -3.9 g1 88556 -6.6
819 135398641 58 1689 14257 -39

820 1551480 58 1690 15606 -39

821 15560278 58 1691 222656 -39

822 160491 58 1692 359 -39

823 19725 58 1693 3806114 -39

824 20055075 58 1694 439655 -39

825 3083632 58 1695 529302 -39

826 381152 58 1696 5318599 -39

827 442353 58 1697 5363388 -3.9

828 442402 58 1698 6262 -39

829 442495 58 1699 6306 -39

830 445070 58 1700 69378 -39

831 521569 58 1701 7351 -39

832 527191 58 1702 7797 -39

833 5280598 58 1703 8091 -39
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S.No GLP-li¢in Baglanma S.No GLP-licin Baglanma S.No DPP4 i¢in Baglanma
PubChem Enerjisi PubChem Enerjisi PubChem Enerjisi
CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol) CID bilgisi  (kcal/mol)
834 5281133 -5.8 1704 8125 -3.9
835 5281517 -5.8 1705 8164 -3.9
836 5317319 -5.8 1706 8175 -3.9
837 567149 -5.8 1707 8182 -3.9
838 638072 -5.8 1708 8914 -3.9
839 638500 -5.8 1709 89560 -3.9
840 6429217 -5.8 1710 11594 -3.8
841 6442290 -5.8 1711 12367 -3.8
842 69447 -5.8 1712 5364941 -3.8
843 91458 -5.8 1713 76354 -3.8
844 91746528 -5.8 1714 7799 -3.8
845 931 -5.8 1715 10976 -3.8
846 1711945 -5.7 1716 11508 -3.8
847 17751024 -5.7 1717 11610 -3.8
848 442399 2 1718 12815182 -3.8
849 5280372 -5.7 1719 14505 -3.8
850 135413566 -5.7 1720 150636 -3.8
851 163263 B0 1721 15133708 -3.8
852 25791064 -5.7 1722 18827 -3.8
853 5463721 -5.7 1723 248934 -3.8
854 100949538 -5.7 1724 31289 -3.8
855 10263 -5.7 1725 444266 -3.8
856 103653 -5.7 1726 521064 -3.8
857 10695 -5.7 1727 5283316 -3.8
858 10724 -5.7 1728 5319754 -3.8
859 10889018 -5.7 1729 5324489 -3.8
860 11127402 -5.7 1730 5363229 -3.8
861 13711 -5.7 1731 5367744 -3.8
862 15690922 -5.7 1732 61325 -3.8
863 3806 -5.7 1733 61346 -3.8
864 42608172 -5.7 1734 61370 -3.8
865 4277 -5.7 1735 6287 -3.8
866 442383 -5.7 1736 6428782 -3.8
867 445580 -5.7 1737 7824 -3.8
868 44576009 -5.7 1738 8093 -3.8
869 519857 -5.7 1739 8094 -3.8
870 521710 -5.7 1740 82142 -3.8
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Ek 5. swissADME analizine dahip edilen molekiillerin kanonik SMILES Bilgisi

:.I;gand z:’:;)Chem Kanonik SMILES Bilgisi :.I;gand z:.:;)chem Kanonik SMILES Bilgisi
CC12CC(C3=C(01)C=C(C=C3)0)C4=C(C2=0)C5
M1 21594897 =C(04)C=C(C=C50C(=0)C6=C(C=C(C=C6)0)0) M410 5280666 g?ccglz'cc(g&i&g&g&%}a
C7=CC8=C(07)C=C(C=C8)0
C1=CC2=C(C(=C1)0)C(=0)C3=CA4C(=C5C(=C3C
M2 90473021 2=0)C(=0)C6=C(C5=0)C=CC=C60)C(=0)C7=C( M411 5281607 gig(ccc:_cc((cc:_cczglgc;é)cg(_O)C
C4=0)C=CC=C70
CC1=CC2C(C(0C3=CC(=CC(=C23)0)C4=CC5=C
m3 102150173  (04)C=C(C=C5)0)C6=C(C=C(C=C60)C7=CC8=C M412 5281616 g;ifggéfgfg;g;ggg; c? )
(07)C=C(C=C8)0)0)C(C1)(C)C
CCC(C)C1C(C=CC2(01)CC3CC(02)CC=C(C(C(C
Ma 139597845  =CC=C4COC5C4(C(C=C(C50)C)C(=0)03)0)C)0 M413 5870 ce12ceesc(ciceea=ojeec
1o 4=C3C=CC(=C4)0
CC1=CC2C3C(C1)C4=C(C=C(C=C4)0)0C3(0C5
M5 196583 =CC(=CC(=C25)0)C6=CC7=C(06)C=C(C=C7)0) M414 68570 S(c:;éfggicc(z)lc():CCZO)ccc4
€8=C(C=C(C=C8)0)0
CC1=CC(=0)C2=C(C3=C(C=C(C4=C3C5=C2C1= C1C(C(0C2=CC(=CC(=C21)0
M6 3663 C6C(=CC(=0)C7=C(C8=C(C=C(C4=C8C5=C67)0 M415 9882981 )0)C3=CC(=C(C(=C3)0)0)0)
)0)0)C)0)0)0 o]
CC12CC(C3=C(01)C=C(C=C3)0)C45C(C2=0)C6 C1=CC(=CC2=[0+]C(=C(C=C
M7 5319933 =C(C=C(C=C60C4(05)C7=C(C=C(C=C7)0)0)C8 M416 12309895  21)0)C3=CC(=C(C=C3)0)O0)
=CC9=C(08)C=C(C=C9)0)0 o]
CC1=CC(C(C(C1)C2=CC=C(C=C2)0)C(=0)C3=C E)C;) g)(?: oc)(cc((= Ccl(ggfcz(gf:)
M8 45485203  C(=C(C(=C3)0)CC=C(C)C)0)C4=C(C=CC(=C40) M417 3503
C(=0)C=CC5=CC=C(C=C5)0)0 C(C=C3C)C(=C(C(=c4C=0)0)
0)c(c)c)o)o
CC12C=C3C(=C(0C4=CC(=CC(=C43)0)C5=CC6 CC(=CCCC(=CCC1=C(C=C(C=
M9 101421537  =C(05)C=C(C=C6)0)C7=C(C=C(C=C7)0)0)C(C1 M418 14237687  C10)C2=CC3=C(02)C=C(C=C
0)C8=C(02)C=C(C=C8)0 3)0)0)C)C
C1C2C(C(C(C(02)0C(=0)C3=CC(=C(C(=C3)0)0 CC(=CCCC(=CCC1=C(C=C(C=
M10 73330 )0)0)0)OC(=0)C4=CC(=C(C(=CAC5=C(C(=C(C= M419 5281297 €10)0)C2=CC3=C(02)C=C(C
C5C(=0)01)0)0)0)0)0)0 =C3)0)C)C
CC12CC(C3=C(01)C=C(C=C3)0)C45C(C2=0)C6 C1C(C(C(C(01)0C2=C(0C3=
m11 21594954  =C(C=C(C=C60C4(05)C7=C(C=C(C=C7)0)0)C= M420 5481224 CC(=CC(=C3C2=0)0)0)C4=C
CC8=C(C=C(C=C8)0)0)0 C(=C(C=C4)0)0)0)0)0
CC1=CC(=0)C2=C(C3=C(C=C(C4=C3C(=C5C6=
M12 164660 CC(=CC(=0)C6=C(C7=C(C=C(C4=C57)0)0)0)C) M421 6432025 gc;((cc)cccicéz)(cc):é)ccccs(czccc(
€2=C1)0)0)0
C1=CC(=CC=C1C2=CC(=0)C3=C(02)C(=C(C=C3 C1=CC(=C(C=C1C2=C(C(=0)
m13 5281600 0)0)C4=C(C=CC(=C4)C5=CC(=0)C6=C(C=C(C= M422 10252339  (3=C(C=C(C=C302)0)0)0C
€605)0)0)0)0 4C(C(C(04)C0)0)0)0)0
CC1=CC(C(C(C1)C2=C(C=C(C=C2)0)0)C(=0)C3 CC1C(=0)CC23COC(=0)C2=
M14 45485202  =CC(=C(C(=C3)0)CC=C(C)C)0)C4=C(C=CC(=C4 M423 339816 CCCC3C1(C)CCCacc(=0)oc
0)C(=0)C=CC5=CC=C(C=C5)0)0 4
COC1=CC(=CC(=C10)0)C2=
CC1CCC2(C(C3C(02)CCAC3(CCC5C4CC=C6C5(
M15 442985 CCO(CB)0)C)C)ONCL M424 5282154 g()((:)()_g)cs-C(c_C(c_caoz)
CC1=CC2=C3C(=C1)C4=C(C=C(C=C40C3(0C5= CC1=CCC2=C3C(=C(C=C20C
M16 480819 C2C=CC(=C5)0)C6=C(C=C(C=C6)0)0)C7=CC8= M425 5319891 1)0C)C=C(03)C4=CC(=CC(=
C(07)C=C(C=C8)0)0 C4)0)0
CC1=CC(=0)C2=C(C3=C(C=C(C4=C3C5=C2C1= C1=CC=C2C(=C1)C(=CN2)CC
M17 4978 C6C(=CC(=0)C7=C(C8=C(C=C(C4=C8C5=C67)0 M426 6537198 (=N0OS(=0)(=0)0)SC3C(C(C(
)0)0)C0)0)0)0 €(03)C0)0)0)0
CC1=CC(C(C(C1)C2=CC=C(C=C2)0)C(=0)C3=C( C1c¢(C(c(cC1(c(=0)0)0)0)o
M18 100930829  C(=C(C=C3)0)CC=C(C)C)0)C4=C(C=C(C=C40)C M427 9798666 C(=0)C=CC2=CC(=C(C=C2)0
5=CC6=C(05)C=C(C=C6)0)0 )0)o
CC1=CC2=C3C(=C10)C4=C(C=C(C=C4)0)0C3(
M19 5319932 0C5=CC(=CC(=C52)0)C6=CC7=C(06)C=C(C=C  M428 100780 i:gig(czcoz)_cc)gc(_cc_CZ)O)C(
7)0)C8=C(C=C(C=C8)0)0
COC1=C(C(=C2C(=C1)0C(=C
M20 99474 CC1CCC2(C(C3C(02)CCAC3(CCC5CACC=COCS( |\ /os 51qe (2-0)C3-CC(=C(C=C3)0)O)

CCc(Ce)O)C)C)C)0C
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Ligand PubChem . . Ligand PubChem . -
D b Kanonik SMILES Bilgisi D b Kanonik SMILES Bilgisi
CC1C(C(C(C(01)0CC2C(C(C(C(02)0C3=CC(=C e ~
M21 10621 4C(=0)CC(0C4=C3)C5=CC(=C(C=C5)0C)0)0)0  M430 68111 ggfg(ccczz)’cf(ccc(:g?)c("o)
)0)0)0)0)0 N el
C1C(C(0C2=C1C(=C(C(=C2)0)C3C(C(0C4=C3C COC1=C(C=CC(=C1)CC(CO)C
M22 10325532  =CC(=C4)0)C5=CC(=C(C=C5)0)0)0)0)C6=CC(  M431 101138945 (CC2=CC(=C(C=C2)0)OC)CO
=C(C=C6)0)0)0 C3C(C(C(C(03)C0)0)0)0)0
COC1=C(C2=C3C(=C1)C(=0)
CC1CCC2C(C3C(N2C1)CCAC3(CCC5CACC=C6C Ve ’
m23 20841681 5(CCC(C6)0CTC(0(C(C(07)C0)0)0)0)OIC)C M432 11580745 g)cgg)cgq_cq_c40)oqq_
CC1=C(C(=0)C=C2C1=CC=C3C2(CCC4(C3(CCC COC1=C(C=C(C=C1)C2=[0+]
M24 122724 5(C4CC(CC5)(C)C(=0)0)C)C)C)C)O M433 14842007 3 c(=cc(=C3¢=C2)0)0)0
C1=CC(=C(C=C1CC(C(=0)0)0C(=0)C=CC2=CC COC1=C(C=C2C(C(c(CC2=C1
M25 131752903  3=C(C=C2)OC(=CC4=CC(=C(C=C4)0)0)C(=0)0  M434 160521 )C0O)CO)C3=CC(=C(C=C3)0)
3)0)0 oc)o
CC1=CC(=0)C2=C(C3=C(C=C(C4=C3C(=C5C6= C1=CC(=CC=C1C=NNC(=0)C
M26 171335 CC(=CC(=0)C6=C(C7=C(C=C(C4=C57)0)0)0)C  M435 16126513  C2=CSC3=NC(=CN23)C4=CC
0)C2=C1)0)0)0 =C(C=C4)Br)F
COC1=C2C(=C3C4C=COC40
CC1=CC2=C(C(=C1)0)C(=0)C=C(C2=0)C3=C(C - o
mM27 308140 4=C{C=CaC)C(-0)C=CCA=0)0 M436 5280389 g.;,(-)a)ocs-cc-cc(—cscz_
CC1CC(C2(C(C3C(02)CCAC3(CCC5CACC(C6CS( C1=CC(=CC=C1C2=C(C(=0)C
M28 N CCC(C6)0)C)0)C)C)0C1)0 MR -2680363 3=C(C=C(C=C302)0)0)0)0
C1C(C(0C2=C1C(=C(C(=C2)0)C3C(C(0C4=CC( COC1=C(C=CC(=C1)C2=CC(=
M29 124017 =CC(=C34)0)0)C5=CC(=C(C=C5)0)0)0)0)C6=  M438 5379096 0)C3=C(02)C=C(C(=C30)0C
CC(=C(C=C6)0)0)0 )0)0
C1=C(C=C(C(=C10)0)0)C(=0)0CC2C(C(C(C(O CC(=CCOC1=C2C=CC(=0)0C
M30 440308 2)0C(=0)C3=CC(=C(C(=C3)0)0)0)OC(=0)C4=  M439 6440498 2=CC3=C1C=C0O3)CCc(c(C)(
CC(=C(C(=C4)0)0)0)0)0 €)o)o
CC(CC=CC(C)(C)0)C1CCC2(C1(CCC34C2C=CC5 CC(=0)0C1=CC=CC2=C10C
M31 71717036  (C3CCC(C5(C)C)OC6C(C(C(C(06)CO)0)0)0)OC  M440 70689651  3=C(C2=0)C(=CC(=C3)0C(=
4)c)c 0)C)oc(=0)C
CC12C(C=CC3(C1C(C45C3CC
CC1CCC2(C(C3C(02)CCAC3(CCC5CACC(CHCS( i a =
M32 12303066 CCC(CB)0)C)0)O)C)0C M441 92782 g()((:)4)c(—C)C5)C(—O)O)OCZ_
CC1=CC(C(C(C1)C2=C(C=C(C=C2)0)0)C(=0)C3 ST _
M33 11273224  =C(C=C(C=C3)0)0)C4=C(C=C5C(=C4)C=C(05) M442 128861 Eé(__cccé(—_cc(gigé}é%ﬁé
C6=CC(=CC(=C6)0)0)0 T
CC1CCC2C(C3C(N2C1)CCAC3(CCC5CACC=C6C C1C(C(0C2=CC(=CC(=C21)0
M34 119393 5(CCC(C6)OC7C(C(C(C(07)CO)0)0)OC8C(C(C(  M443 65084 )0)C3=CC(=C(C(=C3)0)0)0)
€(08)C)0)0)0)C)C)C o]
CC1=CC(C(C(C1)C2=C(C=C(C=C2)0)0)C(=0)C3 cic(c(c(cca(c(=0)[0-
M35 6440670 =C(C(=C(C=C3)0)CC=C(C)C)0)C4=C(C=CC(=C4  M444 1794426 1)0)0C(=0)C=CC2=CC(=C(C=
0)C(=0)C=CC5=C(C=C(C=C5)0)0)0 €2)0)0)0)o
CC1=CC(C(C(C1)C2=C(C=C(C=C2)0)0)C(=0)C3 CC(=CCC1=C(C=CC2=C10C(
M36 14334307  =C(C=C(C=C3)0)0)C4=C(C=C(C=C40)C=CC5=C M445 44593508  CC2=0)C3=C(C=C(C=C3)0)0
(c=c(c=C5)0)0)0 )o)C
CC1=C(C(CcC1)(c)c)c=CC(=
CC1CCC2(C(C3C(02)CCAC3(CCC5C4CCCH(C5( CC=CC(=CC=CC=C(C)C=CC=C
M37 15558507 (((c(ce)0)0)c)0)c)c)oct M4d6 5280489 (c_cca=ciccec2(c))0)0)
C
CC1CCC2(C(C3C(02)CCAC3(CCC5CACC=C6C5( C1=C(C=C2C(=C10)C(=0)C3
M38 441900 cce(cs)o)c)c)c)oct Mad7 5281656 _(((_c(c=c302)0)0)0
CC1C(C(C(C(01)0CC2C(C(C(C(02)0C3=CC(=C COC1=C(C=CC(=C1)C=CC(=0
M39 5284419 4C(=0)CC(0C4=C3)C5=CC(=C(C=C5)0C)0C)0) M448 969516 )CC(=0)C=CC2=CC(=C(C=C2)
0)0)0)0)0)0 0)oc)o
C1=C(C=C(C(=C10)0)0)C(=
CC1CCC2C(C3C(N2C1)CCAC3(CCC5CACC=C6C
M40 65727 5(CCC(CB)0)O)C)C M449 124021 8)OC2C(C(C(C(02)CO)O)O)
CC1(C=CC2=C(01)C=C(C3=C
CC1CCC2C(C3C(N2C1)CCAC3(CCC5CACC=C6C Dostenatvg
M4a1 21123844 5(CCC(C6)0CTC(0(C(C(07)C0)0)0)0)OIC)C M450 131750990 éné()(c:;tc_))c(gcs_om_cq_c40)
CC1=CC(C(C(C1)C2=C(C=C(C=C2)0)0)C(=0)C3 COC1=C(C2=C[N+]3=C(C=C2
M42 10394786  =C(C(=C(C=C3)0)CC=C(C)C)0)C4=C(C=CC(=C4  M451 2353 C=C1)C4=CC5=C(C=C4CC3)

0)C(=0)C=CC5=C(C=C(C=C5)0)0)0
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Ligand PubChem . . Ligand PubChem . L.
D b Kanonik SMILES Bilgisi D b Kanonik SMILES Bilgisi
C1=CC(=C(C=C1CC(C(=0)0)
CC(=CCCC1(C=CC2=C(C3=C(C=C201)0C(CC3= RPN
M43 14539879 0)CA=C(C=C(C=CA0)0)O)C)C M452 5281792 0C(=0)C=CC2=CC(=C(C=C2)
0)0)0)0
c1c(c(c(cc1(c(=0)0)0)oc(
CC12CC(CC(=C1)C3=C(C=C(C=C30)C4=CC5=C( PSRN
Ma4 20056162 04)C=0(C=C5)0)0)C6=C(02)C=C(C=C6)0 M453 6441280 Z)O)C_ccz_cc_c(c_c2)0)0)
CC1CCC2(CCC3(C(=CCCAC3(CCC5CA(CC(C(C5( CC1C2CCC3=C(C2(CCC10)C)
M45 21122581  C)C)0)0)C)C)C2C1(C)0)C)C(=0)OC6C(C(C(C(O  M454 65252 CCCA4(C3(CCCac(C)CCC(=C)C
6)C0)0)0)0 (cyc)c)c
COC1=CC(=CC(=C10C)0C)C
M46 156656 ggé(ccce(ig:g)(g(g?g(cc;é)cclc;:)ca(cccscchscs( M455 10607 2C3C(COC3=0)C(C4=CC5=C(
C=C24)0C05)0
CC1=CC(C(C(C1)C2=C(C=C(C=C2)0)0)C(=0)C3 cc(c)ceec(cycicecaci(ce
M47 157143 =C(C=C(C=C3)0)0)C4=C(C=C(C=C40)C5=CC6= M456 65728 €3C2=CCCAC3(CCC(C4)0)C)
C(05)C=C(C=C6)0)0 C
CC1C(C(C(C(01)0C2C(C(C(OC20C3=CC(=CAC( PSS B
M48 442428 =0)CC(0C4=C3)C5=CC=C(C=C5)0)0)C0)0)0)  M457 91727711 CC1=CC=CC=CIC=NOCC2=C
0)0)0 (C(=C(C(=C2F)F)F)F)F
CC(CC=CC(C)(C)0)C1CCC2(C1(CCC34C2C=CC5 COC1=C(C=CC(=C1)CC2COC
M49 44445567  (C3CCC(C5(C)C)OC6C(C(C(C(06)CO)0)0)0)OC  M458 119205 (=0)C2CC3=CC(=C(C=C3)0)
4)c)C 0C)o
C1=CC(=C(C=C1C2=CC(=0)C3=C(02)C=C(C(=C CC1=C(C=C2C(=C10)C(=0)C
Ms0 1147 30)C4C(C(C(C(04)CO)0)0)0)0)0)0 M 124088 3=CC=CC=C3C2-0)0
C1=CC(=C(C=C10C2C(C(C(C(02)C0)0)0)0)0) PSS
M51 6443484 C=CC3=CC(=CC(=C3)0C4C(C(C(C(04)CO)0)0) M460 173398 C1=CC=C2C(=C1)C=CC(=C2N
0)0 =NC3=CC=CC=C30)0
C1C2C(COC2C3=CC4=C(C=C30C5C(C(C(C(05) e ~
M52 101243279  CO)0)0O)OC6EC(C(C(C(06)CO)0)0)0)OCO4)C(  M461 185848 gfgg(c_zc-cc((_cc-ac)loc))())oc(-a)c
01)C7=CC8=C(C=C7)0CO8 A
CC1(CCC2(CCC3(C(=CCCAC3(CCC5C4(CCC(=0) CC1=CC2=C(C(=C10)0)C(=0
MS3 12313708 5 (0)0)0)0)caca)c)c(=0)0)C ez A eascescescacz-o
CC1C(C(C(C(01)OCC2C(C(C(C(02)0C3=CC(=C CC(=CCC1=C(0C2=CC(=CC(=
M54 5281613 4C(=C3)0C(=CC4=0)C5=CC(=C(C=C5)0C)0)0) M463 5481961 €2C€1=0)0)0)C3=C(C=C(C=C
0)0)0)0)0)0 3)0)o)C
CCOC(=0)C1=CC=C(C=C1)C#
CCC(C=CC(C)C1CCC2C1(CCC3C2CC=CA4C3(CCC AP
M55 101689889 (CA)0C5C(C(C(C(05)C0)0)0)0)TIAC(CIC M464 12971708  CC2=CC3=C(C=C2)C(CCC3(C
)C)NC4CCa
C1C(C(C(CC1(C(=0)0)0)OC(
CC1(C2CC(=0)C3(C(C2(C=CC(=0)01)C)CcCca(cC PSR
M56 119041 35C(05)C(=0)OCACE=COC=CE)C)C)C M465 1794427 ;(%)g-ccz-cc(-c(c_cz)o)o
CCC(CCC(C)C1CCC2C1(CCC3
CC1C2C(CC3C2(CCCAC3CC=C5C4(CCC(C5)0)C -
M57 440453 JJOC16CCC(06)(C)CO M466 6321372 (c_zc-)cccc4c3(ccc(c4)0)c)c)c
CC(CC=CC(C)(C)OC)C1CCC2(CL(CCC34C2C=CC C1=C(C=C(C(=€10)0)0)C2=[
M58 44445566  5(C3CCC(C5(C)C)OC6C(C(C(C(06)CO)0)0)0)0  M467 128853 0+]C3=CC(=CC(=C3C=C20)
c4)c)c 0)0
COC1=CC(=CC(=C10)0)C2=[
CC(=CCC1=C(0C2=CC3=C(CC(03)C(C)(C)0)C(= ey
M59 71438979 C2C1=0)0)Ca=C(C=C(C=CA)0)0)C M468 441774 8;(])c3-cc(-cc(-c3c_czo)
CC1C2CN3CCC4=C(C3CC2C(
C1C2C€(COC2C3=CC4=C(C=C3)0C04)C(01)C5= - N o
M60 11869417 CC=C(C=C5)0C06 M469 441975 :EA?E:’L)C(—O)OC)NCS—CC-CC
COC1=CC(=CC(=C10)0C)C2
CC1(CCC2(CCC3(C(=CCCAC3(CCC5C4(CCC(Cs( B IRSOIs
Mé61 10321055 0)0)0)CICIC2C1)0)C=0)C M470 5281953 )-g)(cc)()EJO)ca_c(c_c(C-caoz
CC1C(C(C(C(01)0CC2C(C(C(C(02)0C3=CC(=C e
M62 16760075 4C(=0)CC(0C4=C3)C5=CC=C(C=C5)0C)0)0)0) M471 9064 C1c(c(0C2=CC(=CC(=C21)0
)0)C3=CC(=C(C=C3)0)0)0
0)0)0)0
C1=C(C=C(C(=C10)0)0)C(=0)0CC2C(C(C(C(O CC(=CCC1=C(C=CC2=C10C(
M63 452707 2)0C(=0)C3=CC(=C(C(=C3)0)0)0)0)OC(=0)C  M472 10291003  CC2=0)C3=C(C=C(C=C3)0)0
4=CC(=C(C(=C4)0)0)0)0 )o)C
c(c1c(c(c(c(o1)occac(c(c
M6a 9548870 cciccea(cees(c(cacicjecedcs(ceesca(ce 473 441430 (Cc(02)0cc3c(c(c(03)(Co)o

ccs5(c)c)c)c)c)c
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C1=C(C=C(C(=C10)0)0)C(=0)0CC2C(C(C(02) CCC(C)C(=0)0C1c2C(C(C3(C

M65 124024 0)(COC(=0)C3=CC(=C(C(=C3)0)0)0)0)OC(=0  M474 441784 4C2(CO3)C(CC5C4(C(C(=0)C
)C4=CC(=C(C(=C4)0)0)0 =C5C)0)C)0C1=0)0)0)C

CC1=C(C(CC(C1=0)0)(C)C)C
CC1(C2CCC3(C2C1C4=C(03)C=C(C(=C4)C5CC( =CC(=CC=CC(=CC=CC=C(C)C
Me6 3081548 _4)ce=c(c=C(C=C605)0)0)0)C)C MA75 5281224 _((_((c)c=cea=c(c(=0)C(C
€2(c)c)o)c)c)c
CC1CCC2C(C3C(N2C1)CCAC3(CCC5C4CCCHCS( CC1=CC2=C(C(=C1)0)C(=0)
me7 101379 CCC(C6)0)C)C)C M476 10208 €3=C(C2=0)C=CC=C30
€1=C2C3=C(C(=C10)0)0C(=0)C4=CC(=C(C(=C COC1=C(C=CC(=C1)C2=CC(=

M68 10151874  43)0C2=0)0)0C5=C(C(=C(C=C5C(=0)0)0)0)  M477 162464 0)C3=C(C(=C(C=C302)0C)0
0 C)0)o
CC1=CC(C(C(C1)C2=CC=C(C=C2)0)C(=0)C3=C( COC1=C(C=C2C(=C1)C=CC(=

M69 21637737  C(=C(C=C3)0)CC=C(C)C)0)C4=C(C=CC(=C40)C M478 439514 0)02)0C3C(C(C(C(03)CcO)0
(=0)C=CC5=C(C=C(C=C5)0)0)0 )0)o

COC1=CC(=CC(=C10C)0C)C
COC1=C(C=CC(=C1)C2C(0C3=C(02)C=C(C=C3)

M70 31553 RPNP v M479 5316463 2=C3C(=C(C4=CC5=C(C=C42
C4C(C(=0)C5=C(C=C(C=C504)0)0)0)CO)O J0C05)0)COC30
CC1C(C(C(C(01)0C2C(C(C(OC20C3=CC(=CAC( _ _

M71 442439 =0)CC(0C4=C3)C5=CC(=C(C=C5)0C)0)0)CO)  M480 72281 )Cgc_lcig(_cczgcc;gz))cg)c(;go
0)0)0)0)0 TR
CC1C(C(C(C(01)0C2C(C(C(OC20C3=CC(=CAC( C1=CC(=CC=C1C=CC2=CC(=

M72 442456 =0)CC(0C4=C3)C5=CC=C(C=C5)0C)0)CO)0)0 M481 92475771  CC(=C2)OC3C(C(C(C(03)CO)
)0)0)O 0)0)0)0)0o
C1C2C(C(C(C(02)0C(=0)C3=CC(=C(C(=C3)0)0 CC(=CCC1=C(C=CC(=C10)C(

M73 73568 )0)0)OC(=0)C4=CC(=C(C(=C4C5=C(C(=C(C=C5 M482 9862769 =0)C=CC2=C(C=C(C=C2)0)0
C(=0)01)0)0)0)0)0)0)0 )o)C
CC(CC=CC(C)(C)OC)C1CCC2(C1(CCC34C2C=CC C1C(C(0C2=CC(=CC(=C21)0

M74 91895422  5(C3CCC(C5(C)C)OC6C(C(C(C(O6)CO)0)0)0)0  M483 72277 )0)C3=CC(=C(C(=C3)0)0)0)
c4)c)c 0
COC1=CC2=C(C=C1C3C4COC(C4CO3)C5=CC6= C1=CC(=C(C=C1C=CC2=C(C=

M75 12315486 (. _(c5)0c06)0C02 M484 10903113 )0)0)c=CC(=0)0)0)0

€C1(C=CC2=C(01)C=C3C(=C
C1=CC(=C(C=C1C2=C(C(=0)C3=C(02)C=C(C=C ey Vg
M76 44259222 30C4C(C(C(C(08)CO)0)0)0)0)0)0)0 M485 13965865  20)C(=0)C4=C(N3C)C(=C(C=
C4)0)oc)C
COC1=CC(=CC(=C10)0C)C2
C1C2C(COC2C3=CC4=C(C=C30)0C04)C(01)C - ISt
M77 94672 5=CC6=C{C=C5)0C06 M486 159287 )-([)())S]cs_cc(—cc(—csc_czo
CC=C1C(C(=CoCc10C2¢(C(C(
CC1(CCC2(CCC3(C(=CCCac3(CCCsCa(CCc(=0) €(02)C0)0)0)0)C(=0)0C)C
m78 6454747 c5(c)c)c)c)cac)c)c)c M4g7 24721401 C(=0)OCCC3=CC(=C(C=C3)0
)Oo
c1c(c(c(cc1(c(=0)0)0)oc(
CC1C2C3CCCAC5(CCC(C(C5CCC4(C3(CCc2(ce A
M79 115250 C1-0)0)C)TCIO0)C M488 5280633 )-g))g-ccz-cq-c(c—cz)o)o
CC(=CCCC(=CCOC1=C2C(=C
CC1CCC2(CCC3(C(=CCCAC3(CCC5C4(CCC(=0) N AP

M80 12306155 C5(000)0C2C100)C M489 5317564 g?c_cmc_ca.)c_cc(_o)oz)
€1C2C(COC2C3=CC4=C(C=C30C5C(C(C(C(05) €coc(c)(c)c(cee(=ccoc=

m81 70686443  C0)0)0)0)OCO4)C(01)C6=CC7=C(C=C6)OCO  M490 102004510 C2C=CC(=0)0C2=CC3=C1C=
7 €o3)c)o
COC1=C(C=CC(=C1)C2=C(C(=0)C3=C(C=C(C=C ~ L

M82 44259357  302)0OCA4C(C(C(C(04)CO)0)0)0)0)OC5C(C(C(  M491 10685477 g}g(zc)g(gcc’;f’clc)ﬁcczc'fccg)'oc
C(05)C0)0)0)0)0 - el
C1=CC(=C(C=C1C2=C(C(=0)C3=C(C=C(C=C302 C1C(C(C(CC1(C(=0)0)0)OC(

M83 5480249 )0)0)OCA4C(C(C(C(04)CO)0)0)OC(=0)C5=CC(  M492 5315832 =0)C=CC2=CC(=C(C=C2)0)0
=C(C(=C5)0)0)0)0)0 )0)o

C1=CC=C2C(=C1)C(=CN2)CC
C1=CC(=CC=C1C2=CC(=0)C3=C(02)C=C(C(=C3
M84 162350 M493 6602378 (=NOS(=0)(=0)0)SC3C(C(C(
0)C4C(C(C(C(04)C0)0)0)0)0)0 €(03)C0)0)0)0
COC1=C(C=CC(=C1)C2C3CO
COC1=C(C=CC(=C1)C2=CC(=0)C3=C(02)C=C(C AR
M85 25203018 (=C3[0-])C4C(C(C(C(04)CO)0)0)0)0)O M494 73399 ;:(()(3802)c4_cc(_c(c_c4)o
V86 380831 CC1CCC2(CCC3(C(=CCCAC3(CCCSCA(CCL(CS(C  \ o crg1640 COC1=CC2=C(C=C1)0C3=CC

)C)0)C)C)C2C1(C)O)C)C(=0)0
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C1=CC(=CC2=C1C=CC(=0)0
CC1CCC2(CCC3(C(=CCCAC3(CCC5C4(CCC(C5(C
m87 64945 1CI0))0)C2C1C)C)C(=0)0 M496 99693 é)OC3C(C(C(C(O3)CO)O)O)
COC1=C(C=CC(=C1)C2C(C(C(
CC1(CCC2(CCC3(C(=CCCAC3(CCC5CA(CC(C(C5( T
mM88 73659 0)0)0)0)C))C2C1)C)C(=0)0)C M497 9976812 02)C3=CC(=C(C=C3)0)0C)C
0)C0)0
€Ccoc(c)(c)c(ccec(=ccoci=
CC1(CCC2(CCC3(C(=CCCAC3(CCC5C4(CCC(Cs( AN
M89 73145 )0)0)TI0)C2C1)T)C)C M498 102004509 )CgZ-C(C-Cl)C—CC(—O)OZ)C
~ COC1=C(C=CC(=C1)C2=CC(=
M90 73170 ;Z(S:é(;g;:é((g:z(igfé;:é)—gcc4c3(CCC5C4(CCC(C5(C M499 12443122  0)C3=C(C(=C(C(=C302)0C)
0)0C)0)0
C1=CC(=C(C=C1CC(C(=0)0)0C(=0)C=CC2=CC( CC(=CCCC(=CCOCIC(C(C(C(
M91 10459878  =C(C=C2)0C(=CC3=CC(=C(C=C3)0)0)C(=0)0)  MS500 21630845  01)COC2C(C(CO2)(CO)0)O)
0)0)0o 0)0)0o)C)C
_ CC1=C(C(=0)C2=CC=CC=C2
M92 441676 (c_cc();gf(ccc)(cc))c()cc%g)cg)zc(c1ccc3c2(ccc4c3(ccc M501 5284607 C1=0)Ccc=c(c)ccee(c)cecc
B (c)ceee(c)c
C1C(C(C(C(01)0C2=C(0C3=CC(=CC(=C3C2=0) CN1CCC23C4C1CC5=C2C(=C
M93 5320863 ) a-cC(=C(C=C4)0)0)0)0)0 M502 5288826 _(5)0)0c3c(C=Ca)0
- _ g COC1=CC(=C2C(=C1)OC(=C(
M94 135764904 C I C1=C1IC(=OUEREN2) C=CCRRRgt M503 5320946 €2=0)0)C3=CC=C(C=C3)0)
=C(C=C3)0 o
_ iy ~ CC(=CCC1=C2C(=C(C=C10)0
M95 156149 g?&c_ccfcc_lgc-_cgjég)c(;g()gccz01)o)cscc(- M504 5481958 )C(=0)C(=C(02)C3=C(C=C(C
i R =C3)0)0)CC=C(C)C)C
CC(=CCCC1=CCC2=C(C1)C(=0)C3=CC=CC=C3C CC(=CCOC1=CC2=C(C=C1)C
M96 18314639 2-0)C M505 6450230 ~CC(=0)02)CCO(C(O)(C)0)0
_ S I _ COC1=CC=CC2=C1C(=CN2)C
m97 329584 g?;:fg('ccs(_cg)(é(llgéc_(gﬁ)oq'CCZ'O)C3'CC(' M506 9576738 C(=N0S(=0)(=0)0)sC3c(C(C
B e (c(03)co)0)0)o
C1C2C€(COC2C3=CC4=C(C=C3)0C04)C(01)C5= CC1=C(C=C2C(=C10C)C(=0)
M98 S CC6=C(C=C5)0C06 M507 96191 €3=CC=CC=C3C2=0)0
PSS CC(=CCC1=C(C=C(C2=CIN(C
M99 6440605 (c)t)aoc;_cc_cc(_cnc_ccz_Ncs_cc_cc_cac(_ M508 13965866 3=C(C2=0)C=CC(=C30C)0)C
)o)oc)c
CC(C)C1CCC2C1(CCC3(C2(CCCA(C3CC=C5CAC C1=CC(C=CC1=0)(CCOC2C(
M100 12442794 CCC5(Q)00)00C)C M509 3084796 C(C(C(02)C0)0)0)0)O
COC1=C(C=CC(=C1)C2=C(C(
CC(=CC1C2=C(C3=C(01)C=C(C=C3)0)0C4=C(C e
M101 5481969 220)C(=CC5=CAC=CC(05)(C)0)0)C M510 5281654 E)())())css-c(c_c(C-caoz)o)o)
CC1C(C(C(C(01)0C2C(C(C(OC20C3=CC(=CAC( COC1=CC(=CC(=C10)0C)C2
M102 5282150 =C3)0C(=CC4=0)C5=CC=C(C=C5)0)0)CO)0)0  M511 5281702 =CC(=0)C3=C(C=C(C=C302)
)0)0)o 0)0
CC1C(C(C(C(01)0C2C(C(OC(C20C(=0)C=CC3= ST _
M103 10009317  CC(=C(C=C3)0)0)CO)OCC(C4=CC(=C(C=C4)0) M512 440833 ggfgég&%ﬁgﬁgﬁgfg{g
0)0)0)0)0)0 T
CC1(CCC2(CCC3(C(=CCCAC3(CCC5C4(CCC(=0) CC1(ccce2(c1cee3=ce(ce
M104 89262164 C5(0)010)C)C2C1)0)C=0)C M513 440909 C32)(C1C=C)0)C
_ P o ~ COC(=0)C1=COC(C2C1C=CC
M105 155248 EE(C_Sc)g%)_Cc(c_c(c_c1o)c2_cc3_c(02)c_c( M514 453214 23C=C(C(=0)03)C0)0C4C(C
= (c(c(04)co)o)o)o
CC1=C(C(CCC1)(C)C)C=CC(=
CC(=CCCC(=CCC1=C(C2=C(C=C10)0C(=CC2=0 CC=CC(=CC=CC=C(C)C=CC=C
M106 21591197 3 ((c=C(c=C3)0)0)0)C)C MS15 5281235 hye=cea=c(cc(ce2(c)0)o)
c)c)c
CCC(C)C(=0)0C1CC(C2CC(C(
C1=C(C=C(C(=C10)0)0)C(=0)0CC2C(C(C(C(O =C2C3C1(C(C(=0)03)(C)0)0
M107 440221 2)0C(=0)C3=CC(=C(C(=C3)0)0)0)0)0)O M516 5281503 ) o\oc(=0)c(=co)o)(C)oC(=
o)C
1=l =l AVl C1=CC(=C(C=C10)0)C2=C(C
M108 5458461 CC(CIC=CCL=C(C=C2C(=C10)C(=0)C(=C(02)C M517 5281670 (=0)C3=C(C=C(C=C302)0)0

3=C(C=C(C=C3)0)0)CC=C(C)C)oC
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C1=COC(C2C1C(C3C2(03)C
CCC(CCC(C)C1CCC2C1(CCC3C2CC=C4C3(CCC(
M109 70699351 C4)0C5C(C(C(C(05)C0)0)0)0)TITIC(CIC M518 91520 8;8)0C4C(C(C(C(O4)CO)O)
COC1=C(C=CC(=C1)C2C3CO
CCC(CCC(C)C1CCC2C1(CCC3C2CC=C4C3(CCC( e
M110 91895415 C4)0C5C(C(C(C(05)C0)0)0)0)TICIC(=0)C M519 12309636 )c(()ccs;(c)m)czl_cc(-c(c—czl)o
C1C2C(COC2C3=CC4=C(C=C3)0C04)C(01)C5= CC1=CC2=C(C=C10)C(=0)C(
mMi11 - 72307 CC6=C(C=C5)0CO6 M520 131751401 3oc(c(ce3)0)0)0
CC1(CCC2(CCC3(C(=CCCAC3(CCC5C4(CCC(Cs( COC1=CC2=C(C=C1)C(=0)C3
Mi12 10454 C))0)C)C)C2C1)C)C(=0)0)C vesL e mccecc=c3c2=0
C1=CC(=C(C=C1CCOC2C(C(C(C(02)CO)OC(=0) CC(=CCC1=C(C(=CC2=C1C=C
M113 5281788 C=CC3=CC(=C(C=C3)0)0)0C4C(C(C(C(04)CO)  M522 42605185  (02)C3=CC(=CC(=C3)0)0)0)
0)0)0)0o)0)o oc)c
€1C(C(0C(=0)C2=CC(=C(C(=C2C3=C(C(=C(C=C COC1=CC=CC=C1C2CC(=0)C
M114 10394485  3C(=0)01)0)0)0)0)0)0)C(C(C(=0)0)0)0)OC( M523 442261 3=C(C4=C(C=C302)0C04)0
=0)C4=CC(=C(C(=C4)0)0)0 C
CC1C2CCC3=C(C2(CCC10)C)CCCA(C3CCCAC(C COC1=C(C=CC2=C1C(=0)C3
M115 22212495 Jecac(O)0)C M524 80309 —CC-CC=C3C220)0
C1C2C(COC20C3=CC4=C(C=C3)0C04)C(01)C COC(=0)C=CC1=CC=C(C=C1)
M116 RR1746 5=CC6=C(C=C5)0CO6 M525 284 0C2€(c(c(c(02)co)0)0)o
CC1=CC2=C(C(=C1)0)C(=0)C(=CC2=0)C3=C4C COC1=C(C=C(C=C1)C2CC(=0
M117 e (=0)C=CC(=0)C4=C(C=C3C)0 MoZER 4157918 )C3=C(C=C(C=C302)0C)0)0
CCoc(=0)c1(cc(c(c(c1)oc(
CC1C(C(C(C(01)0C2=C(C=C3C4=C20C(=0)C5 PPN
M118 5319609 —CC{=C(C(=C54)0C3=0)0C)0)0)0)0)0 M527 11326520 )-C())))cc):)-occz-cc(-c(C-cz)o)o
CC(CC=CC(C)(C)0)C1CCC2(C1(CCC34C2C=CC5 C=CC1C2CCOC(=0)C2=COC
MI119 57330179 3cce(es(c)c)o)oca=0)c)C M2 16105 10C3€(C(C(C(03)C0)0)0)0
CC1CCC2(C3(Cca(c(c(=Ccc3
C1C(C(0C2=CC(=CC(=C21)0)0)C3=CC(=C(C(= - )
M120 65064 £3)0)0)0)0C(<0)CA=CO(=C(C(=CA)0)0)O M529 46173965 E;J(;)c((:)c()DC)(c(—o)cz(c10)04)
CC(Co)c1ccac3(cea(ca(c(
CC1(CCC2(CC=C3C4(CCC5C(C(CCC5(CACCC3(C
M121 92097 201)000)AIACIIC M530 46173968 g(o4)c5c3cccs(c)o)0)c)o)
C1=CC(=C(C=C10)0)Cc2c(C(
CC(=C)C1CCC2(C1C3CCCACS(CCC(=0)C(C5CC PR
M122 92158 Ca(C3(CC2)0)) Q0T M531 5458714 (—)O)CS—C(C—C(C—C302)O)O)
€1=CC(=C(C=C1C2=[0+]C3=CC(=CC(=C3C=C2 CON1C=C(C2=CC=CC=C21)C
m123 11169452  OCA4C(C(C(C(04)CO)0)0)OC5C(C(C(C(05)CO)  M532 9576416 C(=NOS(=0)(=0)0)SC3c(c(C
0)0)0)0)0)0)0 (€(03)C0)0)0)0
CC1CCC2(C3(Cc(=0)0c2(C1
C1=CC(=C(C=C1C2=CC(=0)C3=C(C=C(C=C302)
M124 5280637 M533 101316921  OC(=0)C)C4(C3(CC(=C4C)C(
0C4C(C(C(C(04)C0)0)0)0)0)0)0 0)0)0)0)CI0
CC1CCC2(C3(Ccca(c(c(=0)C2
C1=CC(=C(C=C1C2=[0+]C3=CC(=CC(=C3C=C2 M
M125 73981555 0)0)0)0)OCAC(C(C(C(04)C0)0)0)O M534 46173964  (C10)04)(C(CC3=0)(C(C)C)
0)C)o)c)o
C1=CC(=C(C=C1CC(C(=0)0)0C(=0)C=CC2=C3
M126 6441498 C(C(0OC3=C(C=C2)0)C4=CC(=C(C=C4)0)0)C(=  M535 91753527 cea(cee(c(crjcces(cace
€C3=C)C)C)c=C
0)0)0)0
C1=C(C=C(C(=C10)0)0)C(=0)0C(CO)C(C2C3C c1c(c(c(cc1(c(=0)0)0Cc(=0
M127 14035447  (C4=C(C(=C(C(=C4C(=0)03)C5=C(C(=C(C=C5C( M536 10155076  )C=CC2=CC(=C(C=C2)0)0)0)
=0)02)0)0)0)0)0)0)0)0 0)0
CC1C(C(C(C(01)0CC2C(C(C(C(02)0C3=C(0C4 CC1C2C(CC(01)0)C(=CcoC2
M128 5280805 =CC(=CC(=C4C3=0)0)0)C5=CC(=C(C=C5)0)0) M537 102004523  OC3C(C(C(C(03)CO)0)0)0)
0)0)0)0)0)0 C(=0)oC
CC1CCC2(CCC3(C(=CCCAC3(CCC5C4(CCC(C5(C C1=CC(=CC=C1C2=C(C=C3C
mMi129 92802 JC)0)C)C)C2C1C)C)CO M538 20481741 _(((-cc3=10+12)0)0)0
COC1=C(C=CC(=C1)CC2COC
€1C(C(C(C(01)0C2=C(C3=C4C(=C2)C(=0)0C5 v
M130 5487461 —CAC[=CC(=C50)0)C(=0)03)0)0)0)O M539 332427 E:c)éCO)c3_cc(—c(c-c3)o)o
CC(=CC=CC=C(C)C=CC=C(C)C1C=C2C(CC(CC2( o _
M131 12112747 01)C)0)(C)C)C=CC=C(C)C=CC34C(CC(CC3(04) M540 5280373 COC1=CC=C(C=C1)C2=COC3
90NC)C =CC(=CC(=C3C2=0)0)0
M132 12313974  CC(CCC=C(C)C)CICCC(CI(CC=C3C2CCCACI(C /ot cppneas COC1=C(C=CC(=C1)C=CC(=0

Cc(c4a(c)c)o)c)c)c
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C1CC(=0)C(C1CC(=0)0)CC=
CCC(CCC(C)C1CCC2C1(CCC3C2C(C=C4C3(CCC(
mM133 13193018 C4)0C5C(C(C(C(05)C0)0)0)0) 0N M542 5281204 )COCCOCZC(C(C(C(OZ)CO)O)O
C1=C(C=C(C(=C10)0)0)C(=0)0CC(C(C2C3C(C _ _ ~
M134 20056239 4=C(C(=C(C(=C4C(=0)03)C5=C(C(=C(C=C5C(= M543 5281733 Ec;-cczlccgg(g(g?_)gcizc-)ccc
0)02)0)0)0)0)0)0)0)0)0 (Ce3)0C1=0)(C)0)
c1c(c(c(cc1(c(=0)0)0)0)o
CC(=C)C1CCC2(C1C3CCCACS(CCC(C(C5CCCA(C NPt
M135 259846 3(CC2)00(Q0)0C M544 5281766 g(—O)C-CCZ-CC—C(C—CZ)O)
CC1C(C(C(C(01)OCC2C(C(C(C(02)0C3=CC4=C C1=CC=C(C=C1)CCC(=NOS(=
M136 441674 (C=C(C=C4[0+]=C3C5=CC(=C(C=C5)0)0)0)0)  M545 5464032 0)(=0)0)SC2C(C(C(C(02)CO
0)0)0)0)0)0 )0)0)o
CC1C(C(C(C(01)OCC2C(C(C(C(02)0C3=CC4=C _ 5
M137 443917 (C=C(C=C4[0+]=C3C5=CC=C(C=C5)0)0)0)0)0 M546 102004667 ce1=ceec(=ceez(cec(o2)(
10)0)0)0 c(cc1)o)c)c(c)e)c
C1=CC(=CC=C1C(=0)C2=C(C(=C(C(=C20)C3C( COC1=C(C=CC(=C1)C2=[0+]
M138 51039168  C(C(C(03)CO)0)0)0)0O)CAC(C(C(C(04)CO)0)0  M547 441773 €3=CC(=CC(=C3C=C20)0)0)
)0)0)o 0
_ _ et oy o S Cc(cee(c(c)(caceez(ci(ce
M139 5281671 g)(;(C-)g:g)lc-f_(((:)((éz_-cc((cc_lc;())())c)g)ccc3_czc_cc(o M548 441828 C3C2=CC(=0)cac3(cc(c(ca)
T 0)0)C)C)0)0)0)co
CCC(CCC(C)C1CCC2C1(CCC3C2CC=CAC3(CCC( COC1=CC2=C(C=C(02)C3=C
M140 5742530 ) 5csc(c(c(C(05)C0)0)0)0)C)C)C(C)C M 412 C(=CC(=C3)0)0)C(=C1)0C
_ _ _ ~ CC1CCC2(C3(cca(cs(c(ce3(
M141 6440408 B =CoCCt - C(=C(CRRP|C2CC(=C) M550 44559448 C5(C2(C10)04)0)0)(C(C)C)
€3=C(C=C(C=C302)0)0)C)C
0)C)o)c)o
C1C(C(C(CC1(C(=0)0)0)OC(
CC1(CCC2(CCC3(C(=CCCAC3(CC=C5C4(CC(C(C W
M142 71597391 5(0)0)0)0)CIC)C2C1)C)C(=0)0)C M551 9945785 Z)o)c_ccz_cc_C(c_cz)O)O)
€1¢(C(C(C2=C1C=C(C=C20)0)C3=C(C=C(C=C3
A > CC1=CC2=C(C(=C1)0)C(=0)
m143 10696347 )c()i))O)C4—CC(-CC(—C4)O)O)C5—C(C—C(C-C5)0) M552 10639 (3-C(C20)C=C(C=C30)0C
~ _ CC1C2C(CC(01)0)Cc(=CcoC2
M144 157009953 (ccc4c)(oc)_cc)gcczzi1:)cccczc1(cccacz-ccc4c3(ccc M553 11228693  OC3C(C(C(C(03)C0)0)0)0)
N C(=0)0C
C1C(C(0C2=C1C(=CC(=C2C3C(C(0CA=CC(=CC( CC1(CC(C2€1C(0C=C2C(=0)
M145 146798 =C34)0)0)C5=CC(=C(C=C5)0)0)0)0)0)C6=CC  M554 13892722  OC)OC3C(C(C(C(03)C0O)0)O
(=C(C=C6)0)0)0 )0)0)0o
CC1C(C(C(C(01)OCC2C(C(C(C(02)0C3=C(0C4 _ 5
M146 5318767 =CC(=CC(=C4C3=0)0)0)C5=CC=C(C=C5)0)0)  M555 13894537 g(lz)lc_cccq_cczqcz(cm)c
0)0)0)0)0
COC1=C(C=CC(=C1)C=CC(=0
CC1(CCC2(CCC3(C(=CCCAC3(CCC5C4(CCC(Cs(
M147 101761 C)0)CICIC2C1)ACO)C M556 13962928 )c?czc(c(c(c(m)co)o)o)o)
CC1(C2C(C(C10)0)C(=CcOC2
C1=CC(=C(C=C1CC(C(=0)0)0C(=0)C=CC2=C3
M148 13991590 C=C{0C3=C(CoC2)0)CA=CC{=C(C=CA)0)0)0)O M557 21637592 g(i?éc)(ggéc(oa)co)o)o)o)
CC1C(C(C(C(01)OCC2C(C(C(C(02)0C3=C(0C4 CC(Co)c1ccac3(cea(ca(c(
M149 17751019  =CC(=CC(=C4C3=0)0)0)C5=CC(=C(C=C5)0)0C M558 46173969  C(04)C5C3(CCC5(C)0)0)0)C
)0)0)0)0)0)0o )o)C
C1C(NC(=CC1=CC=[N+]2C(CC3=CC(=C(C=C32) CC1C(CC2(C1C3C4(C5C2(CC
M150 6325833 0)OC4C(C(C(C(04)COS(=0)(=0)[O- M559 46173970  (C4(C(C5)C(C)CO)C)(03)0)C
1)0)0)0)C(=0)0)C(=0)0)C(=0)0 )0)0)o
CC1C(C(C(C(01)0CC2C(C(C(C(02)0C3=C(0C4 CC=C(C)C(=0)0C1(C2¢(CC(=
M151 5481663 =CC(=CC(=C4C3=0)0)0)C5=CC(=C(C=C5)0)0C M560 5281474 CCCC(=CC20C1=0)C)C)0C(=
)0)0)0)0)0)0o 0)c)c
COC(=0)C1(CC(C(c(C1)OC(=
€1=C2C3=C(C(=C10)0)0C(=0)C4=CC(=C(C(=C PSSP
M152 91072206 43)0C2-0)0)0C5C(C(C(C(05)C0)0)0)0 M561 6476139 gig;gcz-cc(_c(c-cno)o)
CC1(CCC2(CCC3(C4CC=C5C(C4(CCC3(C2C1)C) C1=COC(C2C1C(C=C2C0)0)
MI153 9932254 (ycec(cs(o)o)o)c)c)C MS62 91458 0C3¢(C(C(C(03)C0)0)0)0
C1C(C(0C2=CC(=CC(=C21)0)0)C3=CC(=C(C=C S
M154 107876 3)0)0)0C4(C(C(C5=C(C=C(C=C504)0)0)0)0)  M563 92323 C1=CC(=CC(=C1)O)C(CHN)O

C6=CC(=C(C=C6)0)0
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CCC(C=CC(C)C1CCC2C1(CCC3C2=CCCac3(ccc C1C(0C2=C(C1=0)C=CC(=C2
M155 12960505 (C4)0C5C(C(C(C(05)C0)0)0)0)C)C)C(C)C M564 114829 )0)C3=CC=C(C=C3)0
CC(CC(=0)C=C(C)C)C1CCC2(C1(CCC3(C2¢(C=C CC1=CC2=C(C(=C1)0)C(=0)
M156 25243361, c3cccica(c)c)0)o)c=0)c)C M565 122635 C3=C(C2)C=C(C=C30)0
CC1C(C(C(C(01)0C2C(C(OC(C20C(=0)C=CC3= U
M157 5281800 CC(=C(C=C3)0)0)CO)OCCC4=CC(=C(C=C4)0)0 M566 136828302 €C1=CC(=0)C2=C(N3CCCCN
3C2=C1)C4=CC=C(C=C4)0
)0)0)0)0
CC1C(CCC2(C1CC=C3C2CCC4(C3CCCac(C)cce CC(=CCCC(=CCOC1=CC2=C(
M158 5283640 0 (oo M67. 1550807 coeqe=cer=0)02)0)c
CC1C(=0)CCC2C1(CCC3C2(CCCA(C3(CCC5(Ca cci1(ccecez(cicee(cacec(c
M159 91472 CC(CC5)(C)C)C)C)T)C)C Mo68 163263 J(c=cjo)(cjoicic
CC(=CCCC(C)(C1CCC2(C1CCC3C2(cccac3(cce CC1(C(01)CC2=C(C=CC3=C2
M160 10895555 (CA(O)TI0)ICITIONC M569 1803558 0C(=0)C=C3)00)C
COC1=C(C=C(C=C1)C2=CC(=0)C3=C(C=C(C=C COC1=C(C=CC(=C1)CC2COC
mi61 11016019 302)0C4C(C(C(C(04)CO)0)0)0)0)0 M570 182210 C2CC3=CC(=C(C=C3)0)0C)0
C1C(0C2=CC(=CC(=C2C1=0)0)0C3C(C(C(C(O C1=CC(=CC=C1C2=CC(=0)C
M162 13254473 5 0)0)0)0)Ca=CC(=C(C=C4)0)0 MS71 5280443 3 (ic=c(c=c302)0)0)0
CC1C(C(C(C(01)0C2=C(C3=C4C(=C2)C(=0)0C C1=CC(=CC=C1C2=COC3=CC
M163 44560360 5_(4c(=cc(=C500)0)C(=0)03)0)0)0)0 MS72 - 5280961 ((-c3¢2-0)0)0)0
CC1(CCC2(CCC3(C(=CCCac3(Cccsea(cce(cs( COC1=C(C=C2C(=C1)C=C(02
Misd N’ C)COS(=0)(=0)0)0)C)C)C2C1)C)C(=0)0)C M>73 19389 )C3=CC(=CC(=C3)0)0)0C
C1C(C(0C(=0)C2=CC(=C(C(=C2C3=C(C(=C(C=C CC(=CCNC1=C2C(=NC=N1)N
M165 471119 3C(=0)01)0)0)0)0)0)0)C(C(C=0)0)OC(=0)C  M574 6440982 (C=N2)C3C(C(C(03)C0)0)0)
4=CC(=C(C(=C4)0)0)0)0 co
CC1=CC(CC(C1C=CC(=CC=CC(=CC=CC=C(C)C= _ ST _
M166 5281238 CC=C(C)C2C=C3C(CC(CC3(02)C)0)(C)C)C)C)(C) M575 72303 c=ceel=ce(=c(c=C1)0)C2=
00 CC(=C(C=C2)0)cC=C
C1C(N(C2=CC(=C(C=C21)0C3C(C(C(C(03)CO) _ I
M167 102401026  0)0)0)0)C=CC4=CC(=NC(=C4)C(=0)0)C(=0)0 M576 76168 CN1C(=0)CN=C(C2=C1C=CC
1C(=0)0 (=C2)cl)c3=cc=Ccc=C3cl
C1C(C(0C2=C1C(=CC(=C2C3C(C(0C4=CC(=CC( CC1C(C(C(C(01)0C(c(C=0)0
M168 11250133  =C34)0)0)C5=CC(=C(C=C5)0)0)0)0)0)C6=CC  M577 101688189  )C(C(CO)O)OC(=0)C=CC2=C
(=C(C=C6)0)0)0 C(=C(C=C2)0)0)0)0)0
C1C(C(0C2=C1C(=CC(=C2C3C(C(0C4=CC(=CC(
M169 122738 =C34)0)0)C5=CC(=C(C=C5)0)0)0)0)0)C6=CC  M578 11458 fé%;{gggg%gg%%c(c
(=C(C=C6)0)0)0
C1=C(C=C(C(=€10)0)0)C2=CC(=0)C3=C(C=C( COC1=CN=C2C=CC(=0)N3C
M170 5281701 C=C302)0)0 M579 483522 > C1CACCaCCaCa3
CC1=CC2=C(C=C1C)N(C3=N
C1=CC(=C(C=C1CC(C(=0)0)0C(=0)C=CC2=C(C - g
M171 5281793 (CC(C=C2)0)0)C=CC3=CC{=C(C=C3)0)0)0)0 M580 493570 C(=0)NC(=0)C3=N2)CC(c(C(
€0)0)0)0
CC1CCC2(CCC3(C(=CCCAC3(CCC5C4(CC(C(C5( C1=CC(=C(C=C1C=CC(=0)0C
M172 - 8918774 (10)0)0)C)C)c2C1C)C)C(=0)0 MS81 5281761 5 ((c(c(c(02)c0)0)0)0)0)0
CC(CC=CC(C)(C)0)C1CCC2(C1(CCC34C2C=CC5 C1=CC(=C(C=C1C=CC(=0)0C
M173 101701144 3cccies(c)c)o)ocao))c MS82 6440397 ((¢(=0)0)0)c(=0)0)0)0
C1C(C(0C2=CC(=CC(=C21)0)0)C3=CC(=C(C(= €C1(C=CC2=C(01)C=C3C(=C
M174 5276890 €3)0)0)0)0C(=0)C4=CC(=C(C(=C4)0)0)0 M583 65188 2)C=CC(=0)03)C
CC(=CC=CC=C(C)C=CC=C(C)C=C=C1C(CC(CC1( COC(=0)C1(Cc(c(c(c1)0)oC
M175 5281247 €)0)0)(C)C)C=CC=C(C)C=CC23C(CC(CC2(03)C M584 71720840  (=0)C=CC2=CC(=C(C=C2)0)
)o)(c)C 0)0)0
CCC(C1=NC2=C(C(=CC=C2)F)C(=0)N1C3=CC= C1C(C(0C2=CC(=CC(=C21)0
mi7e 11625818 CC=C3)NC4=NC=NC5=C4NC=N5 M585 72276 )0)C3=CC(=C(C=C3)0)0)0
C=CC1C(0C=C2C1=CCOC2=
C1=CC(=C(C=C1C2=C(C(=0)C3=C(C=C(C=C302
M177 5320844 10)0)0)0)OCAC(C(C(C(08)CO)O)O)O M586 88708 8)OC3C(C(C(C(03)CO)O)O)
_ e e CC12C3C(0C=C(C3(C(C102)
M178 91885064 gg&%ﬁgg?&giggf&?)OCZ"CC3'C1C‘CO3) M587 3082856 0)0)C(=0)0C)OCAC(C(C(C(
04)C0)0)0)o
CC(CC=CC(C)(C)OC)C1CCC2(C1(CCC34C2C=CC COC1=C(C=CC(=C1)CC=C)O
m179 101701145 5(C3CCC(C5(C)C)0)0C40C)C)C M588 3084296 €2C(C(C(C(02)C0)0)0)0
PSS _ CC=C1C(C(=COC10)C(=0)0
M180 10316935 CC1(C2CC3=C(C4=C2C(=C(C=C40)0)01)0C5= M589 56842347 C)CC(=0)0CCC2=CC(=C(C=C

CC(=CC(=C5C3=0)0)0)C
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CC1C(CC2C1C(0C=C2C(=0)
C1C(C(0C2=CC(=CC(=C21)0)0)C3=CC(=C(C=C
M181 107905 3)0)0)0C(=0)CA=CC{=C(C(=CA10)0)O M590 87691 )cz)c))gcaqc(c(c(oa)co)o)o
C1=C(C(=C(C(=C10)0)0)C2=C(C(=C3C4=C2C(= o L
M182 14754405  0)OC5=C(C(=C(C(=C45)C(=0)03)C6=C(C(=C(C  M591 10680 gfggfgg(_ccgcolz)cz-cc(-o)c
=C6C(=0)0)0)0)0)0)0)0)0)C(=0)0 I
CC(=CCCC(=CCC1=C(C2=C(C=C10)0C(=CC2=0 COC1=CC=C(C=C1)C2=[0+]C
M183 21591195 1C3=C0=0(C=C3)0)0)C)C M592 131847107 3-CC(=CC(=C3C-C20)0)0
C1=CC(=C(C=C1C2=C(C=C3C(=CC(=CC3=[0+]2 _
M184 44256718  )0)OCAC(C(C(C(04)CO)0)0)0)OC5C(C(C(C(05  M593 3034394 E(ccl)((g(c:;:cz)gg;CCCC(_C)czcc
)C0)0)0)0)0)0 -
CC(=CCCC(=CCC1=CC(=C(C=C10)0)C2=CC(=0) €1C(0C2=CC(=CC(=C2C1=0)
M185 46211767 (3_c(c=c(c=C302)0)0)C)C MS94 439246 0)0)C3=CC=C(C=C3)0
CC=C1C2CC(=0)0CC(0CC3C(C(C(C(03)0Cc10C C1=CC=C(C=C1)COC(=0)C=C
M186 5323574 =C2C(=0)0C)0)0)0)C4=CC(=C(C=C4)0)0 MS95 5273469 C2=CC=CC=C2
C1C(NC(=CC1=CC=[N+]2C(CC3=CC(=C(C=C32) IS 5
M187 56841626 0)0OC4C(C(C(C(04)CO)0)0)0)C(=0)[0- M596 5284369 g:gg:g(cc_-cczlljc-ccoq-o)
1)C(=0)0)C(=0)0
COC1=CC(=CC2=C10C(C2C
CC(=0)0C1CC(=0)0C(C2C1(C3CCCA(C(OC(=0 F g
M188 72320 JC5C4{C3(C(=0)C2)C)05)C62COC=CE)CIO)(CIC M597 5372367 2():%3—CC(—C(C—C3)O)OC)C-
C1=CC(=C(C=C1C2=C(C(=0)C3=C(C=C(C=C302 CC(=0)CC(C1=CC=CC=C1)C2
M189 5282160 . 4c(c(C(C(04)C0)0)0)0)0)0)0)0 M58 54678486 _(((3-cc-cc=C30C2-0)0
COC1=CC(=CC(=C10)0C)C2=CC(=0)C3=C(C=C COC1=CC(=C2C(=0)CC(0C2
M150 5322022 (C=C302)0C4C(C(C(C(04)C0)0)0)0)0 WS99 =C1)C3=CC=C(C=C3)0)0
CC1C(C(C(C(01)0C2C(C(OC(C20)0CCC3=CC(= CC1=CC(=0)CC(C1(C=CC(C)
M191 6476333 C(C=C3)0)0)COC(=0)C=CC4=CC(=C(C=C4)0)0 M600 9930064 0C2C(C(C(C(02)C0)0)0)0)
)0)0)0)0 o)(c)c
CC1=CC(C(C(C1)C2=C(C=C(C=C2)0)0)C(=0)C3 CC=C1C(Cc(=coc1oc2c(c(c(
M192 184877 =C(C=C(C=C3)0)0)C4=C(C=CC(=C40)C5CC(=0 M601 101042548 C(02)C0O)0)0)0)C(=0)0)CC(
)C6=C(C=C(C=C605)0)0)0 =0)0
COC1=C(C=C(C=C10)C2C(CC3=C(02)C(=C(C=C CCC(C)C(=0)C1=C(C(=C(C(C
M193 108065 30)0)C4C(C(OC5=CC(=CC(=C45)0)0)C6=CC=  M602 193681 1=0)(CC=C(C)C)0)0)cc=C(C
C(C=C6)0)0)0)0 )C)Oo
CC(C)C(C)C=CC(C)C1CCC2C1(CCC3C2=CC=C4C COC1=C(C=C(C2=C10C(=CC
M194 444679 3(CCC(CA)0)O)C M603 5281703 220)C3=CC=CC-C3)0)0
C1C(N=C(C=C1C=CN2C(CC3=CC(=C(C=C32)0)
- R COC1=CC(=CC(=C1)0)C2=CC
M195 57505033 E)g;lc()Z(C(C(C(OMCO)O)O)O)C(-O)O)C(—O)O)C( M604 5319887 3=CC(=C(C=C302)00)0
C1C(N=C(C=C1C=CN2C(CC3=CC(=C(C=C32)0) COC1=CC(=CC(=C1)C=CC(=0
M196 6540685 OCA4C(C(C(C(04)CO)0)0)0)C(=0)0)C(=0)0)C( M605 6444291 )OC)0C2C(C(C(C(02)CO)0)
=0)0 0)o
CCC(CCC(C)C1CCC2C1(CCC3C2CC=C4C3(CCC( CC1(C=CC2=C(01)C=C3C(=C
m197 12309055 C4)0C5C(C(C(C(05)C0)0)0)o)C)C)C(C)C M606 66548 20C)C=CC(=0)03)C
C1C2C(COC2C3=CC4=C(C=C30)0C04)C(01)C C1=CC(=C(C=C1C(=0)C2=C(
M198 14150057 o_rce-c(c=c5)0C06 M607 68213 C=C(C=C20)0)0)0)0
€1c(c(c(cc1(c(=0)0)0)oc(
CC1(C2CC(=0)C3(C(C24COC(=0)CC401)CCC5( A
M199 179651 C360(06)C(=0)0C5C7=COC=CT))C)C M608 73081 ;(%)g-ccz-cc(-c(c_cz)o)o
C1=CC(=CC=C1C2=C(C=C3C(=CC(=CC3=[0+]2) PR
M200 441772 0)OC4C(C(C(C(04)CO)0)0)0)OC5C(C(C(C(05)  M609 10821969 ggiggg(c_o)cz_c(m_o)c_
€0)0)0)0)0 -
CC(C)C(=0)C12C(=0)C(=C(C(
COC1=CC=C(C=C1)C2CC(=0)C3=C(C=C(C=C30 C1=0)(Cc(C2(c)cce=c(c)C)
M201 102004611 ), ac(c(c(c(04)C0)0)0)0)O Me10 441298 CC=C(C)C)CC=C(C)C)0)CC=C
(c)c
C=CC1C(0C=C2C1(CCOC2=
C1=CC(=CC=C1C(=0)NC(CCC(=0)0)C(=0)O)N
M202 135398658 CC2=CN=C3C(=N2)C(=O)NC(=N3)N M611 442435 gig)ocac(c(c(c(oa)co)o)
PSS PSS c(cac(c(c(c(o1)o)ocac(c(
M203 167673 fg;gj_ccz('cg(fg)g?_’ggfﬁ;g;cz'O)C3'cc( M612 51351731  C(C(02)C0)0)0)OC3C(C(C(C
N TR (03)C0)0)0)0)0)0)0
CC1=CC(C(C(C1)C2=C(C=C(C=C2)0)0)C(=0)C3 CC(=CCC1=C(C(=C(C=C10)0
M204 434768 =C(C(=C(C=C3)0)CC=C(C)C)0)C4=C(C=C(C=C4 M613 639665 C)C(=0)C=CC2=CC=C(C=C2)

0)C5=CC6=C(05)C=C(C=C6)0)0
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D b Kanonik SMILES Bilgisi D b Kanonik SMILES Bilgisi
CC1=CC(=C(C2=C10C(CC2)(
CC(=CCC1=C(0C2=CC(=CC(=C2C1=0)0)0)C3=
M205 44258295 C(C4=C(C=C3)0C(C=CA)(CIC)O)C M614 6857447 )cc))cgcqc)cccc(c)cccc(c)c
CC(C)C(=C)CCC(C)C1CCC2C1(CCC3C2CC=CAC3 C1=CC=C(C=C1)C2=[0+]C3=
M206 53477901 (CCCCAI0NNC M615 145858 CecenC3Cath
C1C(NC(=CC1=CC=[N+]2C(CC3=CC(=C(C=C32) CC(=CCC1=C(C=C(C=C10C)
M207 6324775 0)0CAC(C(C(C(04)C0)0)0)0)C(=0)[0- M616 155976 0)C2=CC3=C(02)C=C(C=C3)
1)C(=0)0)C(=0)0 o)C
COC1=C(C=CC(=C1)C=CC(=0)0C2C(CC(CC20C
) A= O _ C1=CC(=CC(=C1)0)C(C#N)O
M208 91666355 go)C—CC3—CC(—C(C—C3)O)O)(C(—O)OC)O)O) M617 441473 C2(C(C(C(02)C0)0)0)O
CC(CCC=C(C)C)C1CCC2(C1(CCC3=C2CCCac3(C CC1=CCC(C=CCC(=CCC1)C)(
M209 101603288 CCl=0)ca(000)C)C M618 5281520 oc
C1C(C(C(C(01)0C2C(C(C(0C20C3=CCa=C(C=C e o
M210 44256622 (C=C4[0+]=C3C5=CC=C(C=C5)0)0)0)CO)0)0) M619 6780 C1=CC=C2C(=C1)C(=0)C3=C
0)0)0 C=CC=C3C2=0
C1=CC(=CC=C1C2=CC(=0)C3=C(C=C(C=C302) COC1=C(C=CC(=C1)C2CC(=0
M211 5280704 0CA4C(C(C(C(04)C0)0)0)0)0)0 M620 73635 )C3=C(C=C(C=C302)0)0)0
COC1=C(C=CC(=C1)CcCc2c(C
C1=C2C(=CC(=C10)0)0C3=C(C2=0)C(=C(C(=C PSR
M212 5281647 3)0)C4C(C(C(C(08)C0)0)0)0)O M621 101417415 gg)zoo))g(cs_cc(_c(c_cz;)o)
CC(=CCC1=C(C=CC(=C1)C2=CC(=0)C3=C(C=C( C1=CC=C(C=C1)C(C#N)OC2C
M213 91825842 . _352)cc=c(C)C)0)0)O)C M 11908 (C(C(C(02)C0)0)0)O
CC(CCC=C(C)C)C1CCC2(C1(CCC34C2CCC5C3(C C1=NC2=C(N1C3C(C(c(03)C
M214 92110 A)CCO(CO00)TIC M623 135398635 0)0)O)N=C(NC2-O)N
C1C(NC(=CC1=CC=NC(CCC(=
CC(=CCCC(=CCC1=CC(=C(C=C10)0)C=CC(=0) 3 - A
M215 14539881 C2-C(C=C(C=C2)0)O)C)C M624 135438600 g)O)C(-O)O)C(—O)O)C(—O)
C1=CC(=C(C=C10C2C(C(C(C(02)C0)0)0)0)0) e N
M216 46240058  C=CC3=CC(=CC(=C3)OC4C(C(C(C(04)CO)0)0)  M625 2355 S O~ CC(=0j0C2=CC
0)0 3=C1C=C03
CC1(C2CC(=0)C3(C(C2(C(CC(=0)01)0)C)CCCa COC1=C(C=CC(=C1)C=CCO)
M217 139082180 35¢(05)c(=0)0caCE-COC=CE)C)C)C M626 5280372 4eo¢(c(c(C(02)CO)0)0)O
C1=C(C=C(C(=€10)0)0)C2=C(C=C3C(=CC(=0) COC1=C(C(=C2C(=C1)C=CC(
M218 25201902  C=C30C4C(C(C(C(04)CO)0)0)0)02)OC5C(C(C  M627 5318566 =0)02)0C)0C3C(C(C(C(03)
(C(05)C0)0)0)0 €0)0)0)0
M219 5280445 C1=CC(=C(C=C1C2=CC(=0)C3=C(C=C(C=C302) |\ 00 11000 CC1=CC2=CC=CC(=C2C=C1)
0)0)0)0 C
C1=CC=C(C=C1)C2=CC(=0)C3=C(C(=C(C=C302 COC1=CC(=0)C2=CC=CC=C2
M220 64982 JOCAC(C(C(C(04)C(=0)0)0)0)0)0)0 M629 16871 c1=0
CC1CCC2(CCC3(C(=CCCAC3(CCC5CA(CC(C(C5( C1=CC2=C(C(=0)C=CC2=0)C
M221 9898760 0)C0)0J0)CIC)C2CLCI0)C(=0)0 M630 3806 (cc1)0
CC(CC(C=C(C)C)OC1C(C(C(C(01)CO)0)0)0)C2 ST
M222 101019708  CCC3(C2(CCC4(C3C(C=C5C4CCC(C5(C)C)0)0)  M631 4055 (;E(l)—CC(—O)CZ—CC—CC—CZC
C=0)C)C -
C1C(=0)0C2(C1(C3C=C(C2C(C3C4=CC(=C(C=C _ .
M223 10651175  4)0)0)C(=0)0)C=CC(=0)0OC(CC5=CC(=C(C=C5 M632 445354 ggfégtf(ccc%)lc))(g)c)c'cc('
)0)0)C(=0)0)0)0 I
CC1=C(C2=CC3=NC(=CC4=NC(=CC5=C(C(=C(N CN1C2=C(C(=CC(=C2)0C)0)
M224 4971 5)C=C1N2)C=C)C)C(=C4CCC(=0)0)C)C(=C3C)C M633 5494826 C(=0)C3=C1C(=C(C=C3)0C)
CC(=0)0)C=C 0
cc1ccc2(c3(cca(cs(c(cc3(
COC1=C(C(=C2C(=C1)0C(=CC2=0)C3=CC(=C(C
M225 5320439 - M634 101306938  C5(C2(C1OC(=0)C)04)0)0)(
=C3)0)0)0)0C4C(C(C(C(04)C0)0)0)0 (Q00)0)0)C)0
C1=NC2=C(C(=0)N1)N=CN2
C1C(0C2=CC(=CC(=C2C1=0)0)0C3C(C(C(C(O N
M226 92794 3)0)0)0)0)C4=CC=C(C=CA)O M635 135398640 )cgc(c(c(os)cop(—o)(o)o)o
C=CC1C2CCOC(=0)C2=COC10C3C(C(C(C(03) CC(=CCNC1=C2C(=NC=N1)N
M227 115149 C0)0)0)OC(=0)C4=C(C=C(C=C40)0)C5=CC(=  M636 13935024  (C=N2)C3C(C(C(03)CO)0)O)
CC=C5)0 co
CC(C1CCC2(C1(CCC3(C2CC=C4C3CCC(C4(C)C) S
M228 131828 0C5C(C(C(C(05)CO)0)0)0)O)C)C)C(CC(C(C)C  M637 15825655  CCOICIC1=CC2=C(C=CC02)(
C)C)Cc(=0)01
)0)0)0)o
M229 14160621  CCLC=CC2=C(01)C=C(C3=C20C(=CC3=0)C4= 0, oo, CCLCC(CC2CI(CC(CC2=0)C(

CC=C(C=C4)0)0)C
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C1C(C(0C2=C1C(=CC(=C2C3C(C(0C4=CC(=CC( o _
M230 147299 =C34)0)0)C5=CC(=C(C=C5)0)0)0)0)0)C6=CC  M639 529621 g(c:(lc-)cccz-c(c-a)c(-c)ccc
(=C(C=C6)0)0)0
COC1=C(C2=C(C=C1)0C0O2)C3C4COC(C4CO3) ccl12ccec(=c)cice(cc2)c(
M231 163183896 (5=CC=C(C=C5)0C06 M640 91457 a0
CC1=C(C=C2CCC(0C2=C1C)(
COC1=C(C=CC(=C1)C2C(0C3=C4C(=CC(=C302
M232 23242592 JOC)C(=0)C5=CC-CC=C504)C0)0 M641 92729 )c())cccc(c)cccc(c)cccc(c)c
C1C(C(C(C(01)C2=C3C(=C(C(=C20)CaC(C(C(C( _ _
M233 442619 04)C0)0)0)0)0)C(=0)C=C(03)C5=CC=C(C=C5 M642 101744 C=CCLEN2CCCICC2C(C3=C
C=NC4=CC=CC=C34)0
)0)0)0)o
CCC(C=CC(C)C1CCC2C1(CCC3C2CC=C4C3(CCC CC1(CCCC2(C3C1C(C2=C)CC
M234 5280794 (CAI0)CITIC(OC M643 289151 3)0)C
CC=C(CCC(C)C1CCC2C1(CCC3C2CC=CAC3(CCC €C1cc(c23cc(=ccec2ci(c
M235 5281328 (CA)0)C)O)C(OIC M644 46902093 03)CCC(=CCO)CO)T)0
C1=CC(=C(C=C1C=CC2=CC(=CC(=C2)0C3C(C(C CC1Ccc2c13cec(c(c3)e2(c
M236 5281712 (C(03)C0)0)0)0)0)0)0 M645 65575 100
CC(=CCCC(=CCC1=C(C=CC(=C10)C2=C(C(=0)C CC1CC2C(C3CC2(C1)C(CC3=
M237 73554048 3=C(C=C(C=C302)0)0)CC=C(Q)TIO)C)C M646 91749627 AONAC
CC(CC=CC(=C)C)C1CCC2(C1(CCC34C2C=CC5(C CCC(C)(CC(=NOS(=0)(=0)0)
m238 — ° 3CCC(C5(C)C)0)0Ca0)C)C ME47 1003963 SC1C(C(C(C(01)C0)0)0)0)o
CC=C(CCC(C)C1CCC2C1(CCC3C2=CCCaC3(CCC C1=CC=C(C=C1)COC2C(C(C(
M239 9548595 (CAC)0)TIOICICIC M648 11076492 C(02)C0)0)0)0
C1=C2C(=C(C(=C10)0)0)C3=C4C(=C(C(=C30) CCC(C)(c#N)oc1C(c(c(c(01
M240 99973 0)0)C5=C6C(=C(C(=C50)0)0)C(C(C(C(C(OC2= M649 119533 )COC2C(C(C(C(02)CO)0)0)
0)C0)0)0C4=0)0C6=0)0 0)0)0)0
C1=CC(=CC=C1C2=CC(=0)C3=C(C(=C(C=C302) CC1CC(=0)C=C2C1(CC(CC2)
m241 185617 OCA4C(C(C(C(04)C(=0)0)0)0)0)0)0)0 R 255147 c(=c)c)C
C1=CC=C(C=C1)C=CC(=0)0CC23C4C(C=COC4 CC1=CC(=0)Cc2c3Cc1c2(ccC
M242 21603201 (0o c(c(c(05)C0)0)0)0)C(C203)0 MESl c3(0)c)C
CC(CCC=C(C)C)C1CCC2(C1(CCC3=C2CCCac3(C CC1=CCCC(=C)C2CC(C2CC)
M243 246983 CC(CA(Q)0)))C M652 5352484 (©)co
CC1=CC(=0)C2=C(C=CC(=C2C1=0)C3=C4C(=C( CC1=CCC(C=CC(=0)C(=CccCl
M244 633024 C=C3)0)C(=0)C=C(C4=0)C)O M653 5470187 1)
CC1(CCC2(CCC3(C(=CCCAC3(CCC5C4(CCC(Cs( CC1=CCCC(=C)C2CC(C2CC)
M245 73299 0)C0)0)0)IC)C2CL)C)C(=0)0)C M654 6429301 ©c
CC(CCC=C(C)C)C1CCC2(C1(CCC3=C2CCCAC3(C C1=CC(=C(C=C1C=CC2=CC(=
M246 101257 CC(Ca(0))0)0)0)C M655 667639 CC(=C2)0)0)0)0
C1=CC(=CC=C1C2=C(C(=0)C3=C(C=C(C=C302) C=CCC1=CC(=C(C=C1)0)C2=
M247 5318759 5)5)0cac(c(C(C(04)C(=0)0)0)0)0)O M656 72300 C(C=CC(=C2)CC=C)0
CC1(C=CC2=C(01)C=CC3=C20C4C3COC5=C4C C1=CC=C(C=C1)C(C#N)OC2C
M248 91572 —CC(=C5)0)C M657 91434 (C(C(C(02)C0)0)0)0
C1C(C2=C(C1=0)0C(=0)C3=CC(=C(C(=C32)0) cc1=cccez(cicc(cc2)c(c)(
M249 9838995 0)0)C(=0)0 M658 92762 00)C
C1=CC(=C(C=C1C2=C(C=C3C(=CC(=CC3=[0+]2
M250 441688 )0)OC4C(C(C(C(04)CO)0)0)0)OC5C(C(C(C(O5 M659 9548702 g)cclccczscac(czcccx)(
)C0)0)0)0)0)0
COC1=C(C=CC(=C1)C2=C(C=C3C(=CC(=CC3=[ _ .
M251 5488811 0+]2)0)OCAC(C(C(C(04)CO)0)0)0)OC5C(C(C(  M660 10704181 )CCC)%E)CCCC(C‘CCCZ(C(OZ)CC1
C(05)C0)0)0)0)0
CN1CCC2=CC3=C(C=C2C(=0)CC4=C(C1)C5=C( C1C2C€(COC20)C(01)C3=CC
M252 4970 C=C4)0C05)0C03 M661 11064813 4=C(C=C3)0C04
CC=C1C(C(=COC10C2C(C(C(C(02)C0)0)0)0)C CC1(CCC=C2C13CCC(C3)C2(
M253 6450302 (=0)0)CC(=0)0CCC3=CC(=C(C=C3)0)0 M662 11127402 a0l
C1=CC(=CC=C1C2=CC(=0)C3=C(02)C(=C(C=C3 _ 5
M254 10414856  0)0)C4=C(OC5=CC(=CC(=C5C4=0)0)0)C6=CC  M663 11586487 ggi—CCZC(—C(CCCCZ(C)C)C)
=C(C=C6)0)0
B N ~ N N CC(C)(CHN)OCI1C(C(C(C(01)
M255 10665247 €C1=CC(0C1=0)0C=C2C3C(C4=C(C30C2=0)C M664 119301 COC2C(C(C(C(02)C0)0)0)o
(ccca)(c)c)o 10)0)0
C1C(C(C(C(01)0C2=CC3=C(C=C(C=C3[0+]=C2 CC1=CCcc2(cice(cc2)c(c)(
M256 12137508 C4=CC(=C(C(=C4)0)0)0)0)0)0)0)0 M665 12304196 AoIC
M257 25243357 CC(CC=CC(=C)C)C1CCC2(C1(CCC3(C2C(C=CcaC M666 129829804 c(c1c(c(c(c(o1)c(co)(c(c2

3CCC(c4(c)c)o)o)c=0)C)C
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C(C(C(03)C0)0)0)0)0)0)0)
0)0)o
M258 3084995 (C);%iicc(gg}éiiz%c)(czscciEEZ(CCZ(%)SC)(CZS))STOC)( M667 131751786 g%ggféﬁ?gffégggfg?
0)0)0)0)0o
it st CGOORCOOROIOOOKE oo s S et
M262 5281327 (cccc(gzggc)zjc)zfg(c)c1ccc2c1(ccc3czcc=c4c3 Merl 3084311 g(ccl)zcczc(ccc(czcm)(cm)
M264 94204 g(cgi))g(czc()ccsi(c:)((c:))(c)}g)cccz(c1(ccc34czccc5c ME73 442406 E)Ccl)ig()zo)&C(ClZCCC(:C(
M265 72193669 )C(;Zfl:g((z::c((Ccz(glzlc)égfg()j)?())c)i;(c:((g((acé(ccz)gfcooz M674 5280896 g(czlg)c(;:)(g)%)ﬁg(gl(c=cc(=c
)0)0)0)0)0)0
M266 10100906 gi[=0C£]C2=)Co()C(()zc(z:llcc()c)(oc)(cé)((c:)zzl:)(c:(oc)zoc)i)ig)((:)cc(;E(c M675 5281133 Efgggggg;;%o)saqq
€(c(c(05)C0)0)0)0
M267 440735 Ség;g)cohcc(:cc(=c2c1=o)0)0)c3=CC(=C(c M676 5281416 i)lg)C()C(:O)OCZ:CC(:C(C:cz
M268 44263331 Efg“c)(g)ccc)(cc))cc(gzccczc1(ccc3cz=cc=c4c3(cc A . Eé(:fccc(rzcc(;g)lg)mc:ccz:
M269 5279245 8:23zgfgfg;zﬁgﬁzgfg&gg?:CCSC)(S)COZ))S) A )ccc1ccc(cc2=c1ccczc)c(=c
M270 5281388 E(Cé;?gfg((gfcc;gcc()?C(c=c1OC)0)cz=cc3= wers  sach ;:;zc:)cccq&cccz(qoz)cm
M271 5317284 Eggsl)zc)(g)zg C(C=CL0)0C(=CC2=0)C3=CCl=CL  \1sar 69620814 g(l)():é%()cgg))é;g)c;c(c(c(oc
M272 5491657 g(C=1ccc((Cl(c:flcc(iltg?oc)éc)E:?S(c?:fjé)((c:zzg)(g)cg)z% M681 91354 gféCCC2C1C3C(C3(C)C)CCC
)0)0)0)0)o
V273 64971 ;:(Cézgg)lcc)fg)zc()g(g&icozt)%s(CCC(C(csccc4(c Mes2 91749818 g:cl)?(c::)coch:cnqccczq
M275 176458 g;;(éigcc((cc?cc(loc:;%()c;)cg)c(:j(;g)cgw)c=c3o2) M684 99477 g(l):cc2:c(c=cc(=0)oz)c=c
M276 442988 8;Zc()():(()(;(c()i)(é)l)(c(;(=O)O)O)OC(=O)C2=CC(=C(C(= M685 10655819 ;3;(C=C1ccc2(cccc(=c)c2c1
M277 5281244 E(c:iZ?cc)(ccfc(g;gz(cccc((zcccczz(gcs()zc(;(Cjz)(ccc)Z)Cc(%:(zc) M686 10726905 )ccc)é=cccc2(c1cc(cc2)c(=c
M278 10800304 gﬁccz=c(c=c10)oc3=cq=cq=c3cz=0)0) Mes7 11996452 g(c:)gcczcmaqcs(qqccc
M279 119034 g)ccltc):)coc)zcg)c;gggccc)cg;&i(g)cg5c4(cc<C(cs( MEgE 12304985 (22((ZC1)((Z)CC2C1C3C(C3(C)C)CCC
M280 101685339 E(c:(1&22((2(5(:(g;g)?ggzcg;cé)cg)cci)g(cé)zcc(Fg)ccz M689 12314974 )cg)lcicc:)z(ccf(()c(ccz=c(c=c1)c
0)C=CC5=C(C=C(C=C5)0)0)0
M281 102004511 E)c(i()%c)g‘z‘:g:gjg;cg?;%%c)(gc(c3=o)ccc( M690 12446728  C1C=CC2=CC=CC=C2C1=0
M283 25208124 Sg(l:gg(cigéjggg)lé@csc(=cz)c=c(03)c4=cc( M692 135413566 g:lilccz(fg’(f)f)g)%%jg('\':
v2ga  sysoaso  CCIC(C(C(C(O1)0C2=C(OC3=CC(=CC(=C3C2= /o0 1acpnocoo CAC(NC(=CC1=CC=NC(CCCO

0)0)0)C4=CC(=C(C=C4)0)0)0)0)0
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Ligand PubChem . . Ligand PubChem . I
D b Kanonik SMILES Bilgisi D b Kanonik SMILES Bilgisi
CC1=C(C2=C(CCc(02)(c)ccC
CC1=C(C(CC(C1)0)(C)C)C=CC(=CC=CC(=CC=CC -

M285 5281243 —C(C)C=CC=C(C)C=CCaC(=CC(CC2(Q0))C M694 14985 %c))cc)icqc)cccc(c)c)c(—c
o IR COC1=CC(=CC(=C10C2C(C(

M286 5281672 C1=C(C=C(C(=C10)0)0)C2=C(C(=0)C3=C(C=C( M695 25791064  C(C(02)C0)0)0)0)0OC)C=CC
€=C302)0)0)0 -0
o U c(cac(c(c(c(o1)occac(c(c

M287 5320623 (c)lciccf(c_(ccz(cc_(((:;c)éE)c)g();)?()j(;;g()g(_C(c_cao2) M696 439242 (C(02)0C3(C(C(C(03)C0)0)

0)C0)0)0)0)0)0)0)0
L C1=CC(=CC=C1C2=[0+]C3=C

M288 6013 CC12CCC3C(C1CCC20)CCC4=CC(=0)CCC34C M697 440832 C(=CC(=C3C=C20)0)0)0
CC(=CCC1=C(C=C2C(=C1)C=C(02)C3=CC(=CC( CC1=CCC2(CC1)C(=C)ccee2

M289 641376 ~C3)0)0)0)C M698 442353 c
CC12C(C=CC3(C1C(C45C3CCC(C4)(C(=C)C5)0) CC(=C)C1CCC2(CCcc(=C)c2

M290 6466 C(=0)0)0C2=0)0 M699 442393 c1)c
COC1=CC(=CC(=C10)0C)C2=C(C=C3C(=CC(=C ~ o

M291 441765 C3=[0+]2)0)0CA4C(C(C(C(04)CO)0)0)0)OCSC  M700 519764 EE(CCC'C(C)C)QCCC('C)C'
(c(c(c(o5)co)0)0)o
C1=CC(=CC=C1C2=C(C(=0)C3=C(C=C(C=C302) COC1=C(C=C2C(=C1)C=CC(=

M292 5318717 0)0)OCAC(C(C(04)C0)0)0)O M701 5280460 0)02)0
CC(=CCCC(=CC(=0)C1=C(C=C(C2=C10C(=CC2 CC1=CCCC(=C)C2CC(C2CC)

M293 139030828 —0)C3~CC=C(C=C3)0)0)0)CIC M702 5281515 c
COC1=C(C=C2C3=C10C(=0)C4=CC(=C(C(=C43 CC1CCC(C2=C1C=CC(=C2)C)

M294 13915428 10C220)0)0)0 M703 6429077 e
C1C(C(C(C(01)C2=C3C(=C(C(=C20)CA4C(C(C(C( _

M295 182689 04)C0)0)0)0)0)C(=0)C=C(03)C5=CC=C(C=C5 M704 6432005 E)C(SCC)ZCC(CCCZ(CCC”C)C(
)0)0)0)0
C1=CC(=C(C=C1C2=C(C(=0)C3=C(C=C(C=C302 CC(=CCOC1=C2C=CC(=0)0C

M236 5274585 )ojojocacic(clcioa)cl=0jojojojojoj MO0 6808t Qs =C1C=C03)C
_ _ S I COC1=C(C=C(C=C1)C2=CC(=

M297 5281855 i:;)-g(z:zci;%c)gc1o)o)oc(-o)c4-cc(-c(c(-c M706 72344 0)C3=C(02)C(=C(C(=C30C)

- 0C)0c)oc)oc
C1=CC(=CC=C1C2=C(C(=0)C3=C(C=C(C=C302) c(c1c(c(c(c(o1)oc2c(c(c(

M298 5282102 0)0)0OCA4C(C(C(C(04)C0O)0)0)0)0 M707 7427 €(02)€0)0)0)0)0)0)0)0
€1=C2C3=C(C(=C1C4=C(C(=C(C=C4C(=0)0)0) C1=CC=C(C=C1)COC(=0)C2=

M299 71308199 4 0)0)0c(=0)cs=CC(=C(C(=C53)0c2=0)0)0 V708 8363 CC=CC=C20
C1C(C(C(C(01)0C2C(C(C(0C20C3=CC4=C(C=C

M300 10196837  (C=C4[0+]=C3C5=CC(=C(C(=C5)0)0)0)0)0)C  M709 91749511 g)cclzc(gzczc13ccc4(co4)c(c
0)0)0)0)0)0
COC1=C(C=C(C=C1)C2=CC(=0)C3=C(C=C(C=C CC1(C2C1C3C(CCC3(C)0)C(=

M301 5281612 302)0)0)0 M710 92231 ace2)C

CCC(C)C(=0)C12C(=0)C(=C(

CC1=C(C(CCC1)(C)C)C=CC(=CC=CC(=CC=CC=C( C(C1=0)(cc(c2(c)ccc=c(C)

M302 6419725 C)C=CC=C(C)C=CC2C(=CCCC2(C)C)C)C)C M711 9963735 c)cc=c(c)c)ce=c(c)c)o)cc
=C(C)C

CC=C(C)c(=0)oc1cc(c(c2c

CC(CC=CC(C)(C)OC)C1CCC2(C1(CCC34C2C=CC a - g

M303 91884853 5(C3CCC(CS(C)CIO)OCA)TIC M712 101297663  1C(C(=0)02)(C)OC(=0)C)C(=
c)c)(c)c=c

CC1C(C(C(C(01)0C2C(C(OC(C20C(=0)C=CC3= e

M304 10394343 CC(=C(C=C3)0)0C)CO)OCCC4=CC(=C(C=C4)0) M713 10225 g:cl(;:()i((:IZ—C(C—CC(—CZC—Cl)
0)0)0)0)0
C1=CC(=C(C=C1C2=C(C(=0)C3=C(C=C(C=C302 _

M305 5282159 )0)0)OCAC(C(C(C(04)COC(=0)CC(=0)0)0)0)  M714 10398656 ce1=ceac(cec(cacen)(cio)
0)0)0 c(c)c
COC1=CC(=CC(=C10C)0C)C2C3C(COC3=0)C(C CC1C(C(CC2=C1CC(CC2)C(=

M306 72435 4=CC5=C(C=C24)0C05)0 M715 108064 00)0)0
CC1=CC(=0)C(C2(C1CC3C45C2C(C(C(=C)cacc CC1CCC2C13CCC(=C)C(C3)C

M307 72965 (20)03)0)(0C5)0)C)0 M716 11106485 20)C
CC1C(C(C(C(01)0C2=CC3=C(C=C(C=C3[0+]=C CC1=CC2C(CC1)c(=C)ccee2

M308 11464648 204=CC(=C(C=CA4)0)0)0)0)0)0)0 M717 11830551 (€
CC1C(CCC2(C1CC=C3C2CCC4(C3CCCAC(C)CCC cc(c)cicee2(c(cec(=c)cac

M309 160482 0000 M718 14137570 10)0)C

M310 439533 C1=CC(=C(C=C1C2C(C(=0)C3=C(C=C(C=C302) | .o jcngeegy ~ CCL=CC2=C(C=CI)C(=C)CCC

0)0)0)o)o
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.L[i)gand z:‘; Chem  Kanonik SMILES Bilgisi IL[i)ga"d z:;lfcnem Kanonik SMILES Bilgisi
M311 442668 ggcccl:cczcc)@ccs=c1oc03)oc=c(c2=o)c4=c V720 160491 gﬁéglc;zcc(c2(c)c)c3=c(c<=
M312 443650 gZS(Cc;(;:éi(g&?()C?)Oa))ccggg)cj)zcgzcc(= M721 1742210 S(C:)lc()CCCZC1CCC3(C<O3’CCC2
M314 5280343 )C;;OC)%()=§)(8=C1C2=C(C(=O)C3=C(C=C(C=C302 M723 323 §1=cc=c2q=c1)c=cq=o)o
M315 5280441 g;;?ccizfcc(zc(é(céz)cccgg))g)3;;:(;02)C(=C(C=C3 M724 42608158 gggccczcmaqcs(qqccc
M316 5281223 S((::(lcj(é(fc(cczgc(:c((l:;gl(ccc)%f:?cczcc:((zggrgg)(c:g?g)c M725 42608172 SSE)C))(:Clcccz(mcc(:c)ccc
co)c
M317 5281326 (CC)CIIE)()CCC)E;QSCCCCZC1(CCC3C2CC=C4C3(CCC M726 442347 E)Ccl)?:CCCZ(CCC(CZ(CCl)O)C(
M318 72326 g((ic(zggg)lc(l)((?g)Zc()%l)(é?ggc4C5(CCC(C(CSCCC4(C M727 445154 gé(:fccz():(():)cg)%c:cczzcc(z
M319 101690823 ifé(:gfccé:gigcé)f(;(g)%)c(=C20)C(C)C3=C(C M728 5281343 )cg)=ococ2=cq=cc(=czc1=o
320 WBR0215) (CZEEEZ(Ccz)E()g))CC))Ccl)ECCZ(Cl(CCC3C2=CCC4C3(C .y )c(g)lg)ccccczm(oz)cc(@cu
M322 173183 EE(CC()CZ(%)CCC)CC(c)c1ccc2c1(ccc3czcc=c4c3( w. A Sézigzg(cc;m)@cc(:o)cz
M323 442048 Egé(CCCZC(=CCC3C2(CCCC3(C)C(=O)O)C)C1) 7P gé:gg:c(@cnc:ccz:cc:
M324 44257696 %(}?)(E(ccc(iicz)l))ccgiii(:cc((cc(gccsz)%i:Jc)g)zc(é)()%‘)zoc) M733 6431015 g)ccl)icczcucc:c(qca)cz(
M325 52813l ::CC4C)(OC)=CC)E;QE)1CCCC2C1(ccc3c2=CCC4c3(ccc wrsa ool (2:((§1CCC(=C(C)C)CC2=C1CCC
M326 443648 EiZ(CCC((&CC((:;Z)lé:é;é(;g;(c).?;:g)(;cc(=c3c=czo M735 800 Sé=CC=C2C(=C1)C(=CN2)CC
M328 448438 gcz(;c?cC)7(%2)Céfécciccfzgféizftcc%éaggfg411() M737 86895 g:C1)=CCC=c(c=c1)cz(ccccz(
c)o)(c)c
M332 5319292 E(c:(1=Cc((cc(S(c(;()%l)g)oc():ég()%(?ccc(iigg((:g()cc:ccf)?): M741 92812 (23((3C1)((Z)CC2C1C3C(C3(C)C)CCC
€)0)0)0)0)0
M333 10315987 Sg(c?ggig:g()%aigc):(co1)c=c(c=c3)o)oc4=cc( 74y s8ss70s )ccc;éccc=czc1(cc(cc2)c(=c
CCC(C)C(=0)C12C(=0)C(=C(
=c(c)C
M335 73160 g;g)(gggcz%c:(:cc(:cz1)0)o)c3=cc(=c(c=c M744 11195296 )CCC(i=C§CC)(C:O)c=c(c12ccc(cz
M336 12795733 fccj)ct:)()ccc)gggcccczc1(ccc3c2=CCC4c3(ccc V745 11830550 gggc))cc1ccc2(c3c1qcz=q
M338 5318763 gf;%fﬁfggﬁ?ffgﬁgg;C)g‘:CC‘=C3C2= M747 12308846 (CCC)%::CZC:C(CCCZ(CCC”C)C
M339 9917980 )ccg))col)z(cc((c:ig;gagi(Ccs?g)zg((:():((:%((c:gcé(zé(cé)(z:c() M748 13711 CLC(C(OCIN2C=CC(=NC2=0

04)C0)0)0)0)o
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Ligand PubChem . . Ligand PubChem . L.
D b Kanonik SMILES Bilgisi D b Kanonik SMILES Bilgisi
CCC(CCC(C)C1CCC2C1(CCC3C2CC=CAC3(CCC| CC1CCC(C12CCC(=CC2)C)C(
M340 12303662 C4)0)0C)C(O)C M749 14105907 a0
C1=CC(=CC=C1C=CC2=CC(=CC(=C2)0C3C(C(C( CC1CCC2C(C2(C)C)C3=C(CC
M341 5281718 C(03)C0)0)0)0)0)0 M750 15560275 c13)C
CC1C(C(C(C(01)0C2=C(0C3=CC(=CC(=C3C2= CC1CCC2c(C2(C)C)c3=c(cC
M342 5316673 0)0)0)CA=CC=C(CoCa)0)0)0)0 M751 15560276 c13)C
COC1=C(C=CC(=C1)C2=C(C(=0)C3=C(C=C(C=C CC1CCC=C2C1(C3C(C3(C)C)
M343 5318645 307)0)0)0CAC(C(C(C(04)C0)0)0)0)0 M752 15560278 ((h)c
COC(=0)C1=COC(C(C1CC=0
C1=CC(=C(C=C1C2=C(C(=0)C3=C(C=C(C=C302 2
M344 5378597 10)0)OCAC(C(C(C(04)CO)0)0)0)0)0 M753 161276 )Oc)zjc)oczc(c(c(c(oz)co)o)
CC(C)C=CC1=C(C=C2C(=C10)C(=0)C3=C(02)C ccc(cyceci(c(ceez(ciccec
M345 5458462 4 _((c=C(c=C4)0)OC3C=C(C)C)OC M754 182677 c20)0)0c
COC1=C(C=CC(=C1)C2=C(C(=0)C3=C(C=C(C=C CC1CCCC2(C1CC(CC2)C(C)C)
M346 5491630 302)0)0)0C4C(C(C(C(04)C(=0)0)0)0)0)0 M755 193299 C
CC(CC=CC(=C)C)C1CCC2(C1(CCC3(C2C(C=C4C o IR
M347 101447827  3CCC(C4(C)C)O)OCS5C(C(C(C(O5)CO)0)0)0)C=  M756 2345 €1=CC=C(C=C1)COC(=0)C2=
o)0)C CC=CC=C2
CC(CC=CC(C)(C)0)C1CCC2(C1(CCC3(C2C(C=C4 c(c1c(c(c(c(o1)occac(c(c
M348 101743788  C3CCC(C4(C)C)0)OC5C(C(C(C(05)CO)0)0)0)C  M757 440140 (02)(co)oc3c(c(c(c(03)co
=0)C)C )0)0)0)0)0)0)0)0)0
COC1=C(C=CC(=C1)C2=C(C(=0)C3=C(C=C(C=C o
M349 44258015  302)0)0)OC4C(C(C(C(04)CO)0)0)OCSC(C(C(  M758 442399 Ef_lcc)i()—CO)C—C(CIZCCC(CZ)
C(05)C0)0)0)0)0 -
CC1(C=CC2=C(01)C=C(C3=C20C(=C(C3=0)CC CC1=CCC2(CCCC(C23C1C3)(
M350 5481968 C(C)(C)0)Ca=C(C=C(C=CA)O)O)O)C M759 442402 a0)C
C1=CC(=C(C=C1C2=C(C(=0)C3=C(C=C(C=C302 C1=CC(=C(C=C10)0)C=CC(=
M351 5490064 10)0)OCAC(C(C(04)C0)0)0)0)O M760 446611 0)0
C1C(C(C(C(01)0C2C(C(C(0C20C3=CC4=C(C=C _ o
M352 6602304 (C=C4[0+]=C3C5=CC(=C(C=C5)0)0)0)0)CO)0  M761 473252 CCC)C(=0)CCL=C(C=CC2=C
10C(=0)C=C2)0C
)0)0)0)0
C1C(C(C(C(01)0C2C(C(C(0C20C3=CC4=C(C=C e~ S
M353 10312147 (C=C4[0+]=C3C5=CC(=C(C=C5)0)0)0)0)CO)0  M762 5281176 CLCNC(=CC1=CC=0)C(=0)
0)C(=0)0
)0)o)o)o
C1=CC=C(C=C1)C2=C(C(=0)C3=CC=CC=C302) COC1=CC(=CC(=C1)C=CC2=
M354 11953828 0CAC(C(C(C(04)C0)0)0)O M763 5281727 CC=C(C=C2)0)OC
COC1=CC(=CC(=C10)0)C2=[0+]C3=CC(=CC(= CC1=CCC(CC1)C(=CCC=C(C)
M355 443651 C3C=C20CA4C(C(C(C(04)C0)0)0)0)0)0 M764 5315468 c)c
CC1=C2C(=CC=C1)0C(=0)C(=C20)CC3=C(C4= CC1=C0C2=C1C3C(C(=C)C(=
M356 54714260 C(C=CC=CA0C3-0)C)0 M765 5318587 0)03)C(C2)(C)C=C
CC(CCC(=0)C(C)C1C(=0)CC2C1(CCC3C2CC=C4 CC(=CCCC(=CCOC(=0)C1=C
M357 101316886 C3(CCC(CA)0)0)0)CO M766 5353011 C=Ce=C)0)C
COC1=C(C=CC(=C1)C2C3COC(C3C02)C4=CC5 C1=CC(=C(C=C1CC(C(=0)0)
M358 10247670 —C(C=C4)OCO5)0 M767 6047 N)OJO
C1C(N=C(C=C1C=CN2C(CC3=CC(=C(C=C32)0) CC1=Cccce2(cice(ce2)c(c)(
M359 135449343 0)C(=0)0)C(=0)0)C(=0)0 M768 6428994 0o)C
CC(CCC=C(C)C)C1CCC2(C1(CCC3(C2CC=CA4C3C CC1=CCCC(=CCC(CC1)C(C)(C
M360 14543446 CC(CA(Q))0)0I)C M769 6432240 o)
CCC(CCC(C)C1CCC2C1(CCC3C2CC=C4C3(CCC( CC(C)C(=0)0CCC1=CC=CC=
M361 222284 Ca)0)0)0)C()C M770 7655 oy
CC(C)C(=C)CCC(C)C1CCC2C1(CCC3C2CC=CAC3 CC1=CC(=C(C(=C1C(=0)0C)
M362 23724573 (CCC(CAI0)C)C M771 78435 0)0)0
CC1(C=CC2=C(C=C(C=C201)0)C3=CC4=C(03) ccicccci3ccc(cz(c)e)c(
M363 5319888 C=C(C=CA)0)C M772 91750164 -3
COC1=C(C=C2C3=C10C(=0)C4=CC(=C(C(=C43 C1(C(C(0C(C10)0)C(=0)0)
M364 5488919 J0C2-0)0C)0)0 M773 94715 0)0
CC1(C=CC2=C(C=C(C=C201)C3=CC4=C(03)C= c(c1c(c(c(c(o1)oc2c(oc(C
M365 641378 C(C=Ca)0)0)C M774 9548802 (C20)0)0)C0)0)0)0)O
C1=CC(=C(C=C1C2=[0+]C3=CC(=CC(=C3C=C2
g - C=CCC(=N0S(=0)(=0)0)SC1
M366 443915 ;)OC)gC(C(C(C(O4)COC(—O)CC(—O)O)O)O)O)O)O M775 9573169 C(C(C(C(01)C0)0)0)O
C1=CC(=C(C=C1C2=C(C(=0)C3=C(C=C(C=C302 CC1=CCC(CC1)C(=C)CCC=C(
M367 5321278 10)0)OCAC(C(C(04)C0)0)0)0)0 M776 10104370 oc
M368 18700583  COCI=C(C2=C(C=C1)0C(=CC2=0)C3=CC(=C(C |\ -, . o oo,  CC1CCC2CI3CCC(C3(0C2(C)

=C3)0)0)0
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Ligand PubChem . . Ligand PubChem . L.
D b Kanonik SMILES Bilgisi D b Kanonik SMILES Bilgisi
CCC(CCC(C)C1CCC2C1(CCC3C2CC=CAC3(CCC( CC(=CCC1=C(C=CC2=C10C(
M369 457801 01000 M778 10228 —0)C=C2)00)C
C1C(C(C(C(01)0C2=C(0C3=CC(=CC(=C3C2=0) CC1=C2CCC(C2C3C(C3(C)C)
M370 5481882 0)0)CA=CC=C(C=C4)0)0)0)0 M779 102303030 10
C1=CC(=C(C=C10)0)C2=CC(=0)C3=C(C=C(C=C CCC1=CC2=C(C=CC2=C(C=C
M371 5481970 302)0)0 M780 10719 10
CC(CC(C=C(C)C)0)C1CCC2(C1(CCC3(C2C(C=Ca CC1CCC2=C(CCC3C(C12)C3(
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oH
INSATU
oH
OH
1M

M669- 135398641
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oo oo

LIPO

H3C CH,
FLEX ‘I\,\ SIZE N~::\ .
A INSATL
M671- 3084311 M672- 32021
i §cler LFD
CH, he FLEX I\ sizE FLEX
N, /’\\
e Xy A
: A7 /L7
R\\\/ £ |
HLC INSATU FOLAR INSATU
M673- 442406 M674- 5280896
feC&® o0& uPo
HC CH,
FLEX ."\. — FLEX ‘\\\.
> B
/ e \ x'f;
HiC CHa INSATU 1 POLAR CH, Y
3 o H,C INSATU
HC CH,
M678- 5317844 M679- 5463721
#HOO& HoO& -
CH, HyC  OH
FLEX \\\ size FLEX If\\
t \\\ I|| ‘?
‘i:.f" (/- 'Jll
HiC \ HsC U
HaC INSATU POLAR INSATL
HsC H3C CH;

M681- 91354 M682- 91749818
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HOO& . H 60
CH FLEX SIZE FLEX sI7E
E] 5 CHy CH, I|'\.. siZE
[\
| CHy \/__,_.‘
Moo o A ¢
\\ \ an
~ . CH, INSATU FOLAR
CHy CH, INSATU POLAR
M685- 10655819 M686- 10726905
Heos o iteO&
CH; CH3
OH FLE sl7E OoH FLEX 121
\\ \\

\\' ‘.}

1 }’ f

/

HiC "/ i INSATU POLAR
INSATU POLAR HsC
HyC

HyC
H,C
M688- 12304985

M687- 11996452
i Koy -

OH OH

i ZoXer
LIPO
CH HO
2 HO cH, FLEX \ sI7E FLEX
N
\ 0 _CH, S e

CcH J He i \
E] A |

L 0 | e

OH P . |
INSATU POLAR HL o INEATU
0
INSOLU

CH,
M695- 25791064

M689- 12314974
o0& »

o0
uro HyC CH,
HaC FLEX sI7E ‘ FLEX /l\
\ AN
\ CH, r-‘/ ..\
HiC a4 D
\ \
N
N
POLAR INSATU
CH,
INSELU

INSATU

M700- 519764

M698- 442353
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LiKolery

HeoOd
CH,4
H,C CH;  FEx 5 sI7E
H,C \\
[ >
H.C INSATU POLAR
HyC CHa
M702- 5281515
#00& #e0&
CHy FLEX sizE
O o N
|I| \‘
CH, {1
V
CH3 INSATU POLAR
M704- 6432005
HOOP o0
CHy H,C
FLEX .\\ SIZE
>
S '!f/
HeC  CH, e OH
M709- 91749511
o0& | §oXer4
cH, LIFO
FLEX A s1ZE
//’ \\\
( ‘ H;C
"\ II|
A

M712- 101297663
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LIPO
FLFX h
1\
kY
[\
P
CH, &
INSATU
INSOLU
M703 - 6429077
LIPO
FLEX T
/
L _/J
INEATU T
INSOLU
M706- 72344
LIPO
FLEX
‘\
1 \\‘\
| 7
D
CH, \
INSATU
CH;
INSCLY
M710- 92231
H;C CH3
FLEX I|\\
f ‘
{1
\/
W
HO  CHy

M714- 10398656

POLAR



e HOOP

LIPO

LIPO
CHy
FLEX SIZE FLEX K sI7E
CH, CH, N kN
Jh Y
HO / T 5!
CH, / CH, i
T |
1
Ho HEATU POLAR INSATU POLAR
HaC  ch,
INSOLL

INSoLU

M715- 108064 M716- 11106485

o0& o0&

LIPO
LIPO
H,C
FLEX \ SIZE OH FLEX s17E
\ CH, N
N ] \\
Y 1N
i HyC \V,,,
HyC N
s, AR INSATU FOLAR
'_%C INSATU POLAR CH; OH CHZ
CH;
NSO INSOLU

M717- 11830551 M718- 14137570

iteOs HOO&

LPO
PO
HhC
H.C
FLEX 5I7E 3 s17E
\. FLEX Iy iz
‘\\ by
<A
- q
< CH, V4
HaC \ o
~t CH, INSATL POLAR
INSATU POLAR
c CH,
HC cn,
INSOLY

INSOLU

M719- 15098633 M720- 160491

teO HOO

LIPO

PO
H,C
CH, FLEX iy sI7E FLEX 5 sizE
B \
[~ [
a4 v r
o \ / \
CH, v \
H2 C H ZC INSATL POLAR Hac CH2 INSATU POLAR
CH4
INSGLU

NS0

M721- 1742210 M722- 25203064
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LIFD

i ZoXer . HOO&
CH, CH,
FLEX \\ sizE H,C CH, fE N aze
I\ I\
o b
" <
\ \Vi
HaC ' INSATU r POLAR
HaC INSATU POLAR HiC !
HsC
M724- 42608158 M725- 42608172
i JoXerY - HOO& -~
CH, FLE® si7E HiC CHy FLEX SIZE
H,C If\\ -\\
HO I \f . /}
e {1 ° Vi
\/ HLC CH3 INSATU \ POLAR
H,C INSATU POLAR 3
INSOLL e
M726- 442347 M729- 5352470
i FolerY . HOO0o N
CH;, Hye
\‘\ == FLEX \\.‘ 8IZE
CH, I -
1 .
\ [ HBC \ CH2 INSATU ]
HC  ch, A,C
M733- 6431015 M734- 6949
i EclerYy o o0 PO
CHy FLEx ; size Hae UG FLEX N
el \\ >_,—CH3 / “\\
o ! (o
T -0 1/
CH, Y IL" f
C"b INEATU POLAR CH_EHB HEATU
’ INSCL

M738- 91748781

M739 - 91752502
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POLAR
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iie0C&

CH,
FIFX |\
RN
i
HiC
INSATU
HyC CHy

INSCLL

L
2,

M740- 92313

i KoXer %
LPO
FLEX \
CH, CH, I\
CHy [y
[ e
CH "
; ¢
\\
|
INSATU
114 L

M742 - 9855795

HeO@

HC
FLEX
A
II "\
CH2 |?| LT
|
!
1
INSATU
HC CHy

INSOLY

M745- 11830550

o0&

FLEX

CHy CHy P\
AN
N
CH3 INSATU

INSOLU

M747- 12308846

i§oRerY

CH3
. OH  mex N
\\
| \'\
)
S
L/
POLAR H3C |
INSATU
HyC
H;C
INSOLL
M741- 92812
LifclerY
LIPO
. CH] ch FLEX I[\\\
[y
o A
-L..,\‘_w V4
oA H!C INSATU
INSoLY
M744- 11195296
| fcXer4
LPo
o
e /@/w FLFX
e S
0 .“’ _\\
oH - e
. -4
oA INSATU
oH
oH oM
INSOLU
M746 - 11962143
i JoXery
LPo
NH,
SIZE [KN e
N/& [i} /)q-%-
// =
£~
0
POLAR INSATU
oH
oH

[[§E=1e00]

M748- 13711
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o0

LIPO
CHy
HO FLEX A
CH AN
||| Y
[
I

CH, \'\ ,//ll

1%

INSATU
CH,

INSCLU

M749- 14105907

HeoO&
PO
H;C
FLEX i
\
S
N
1\""4
CH;, \
CHB INSATU
CHy
INSOLU
o0&
PO
CcH R u =C FLEX Ih\\
Y
H,C =~
o _f
/
H!C INSATU
INSCLY

M758- 442399

{Eclery

upPQ
Hc CH;,
FLEX
.’("
[s} Vi
o o o _ﬁf
e —
INSATU
L
INSOLU

M761- 473252

o0

HaC
SIZE FLEX k
\
\
CH, \
POLAR CHB INSATU
CH;
M750- 15560275

ite0&

H.C
H,C HC
POLAR 2 HBC INSATU
M752- 15560278
o0&
. CHB FLEX
HsC
POLAR H3C CH3 INSATU
M759- 442402

M765- 5318587
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LIPO

INSOLU

LIPO
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POLAR

POLAR
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&
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CH,
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Ek 7. Ligandlarin hedeflenen proteinler (1X70, 6B1E, 6B10, 3W2T, 3BJM, 3GOB,
20NC, 2RGU) ile baglanma afinitesi ve kapsamli molekiiller aras1 etkilesim

Amino Asitle Tlgili

PubChem BE Etkilesim
Protein """ catmol Etkilesim Haritast Hidrojen  Hidrofobik
bag Bag
AA%6
B e SER209,
i ﬂ"" 5 ARG358,
AN " ARG358,
" [ . S
3BIM 72344 69 ) @5‘?&1:“6\ SIF L " GLNS53,  PHE357
w adiha ¥ i) TYR585,
e 86 55 o TYR585,
5395 aSh AR GLU206
Interactions
D van der Waals :] Carbon Hydrogen Bond
- Conventional Hydrogen Bond E Pi-Pi Stacked
TYR
P A:547
Ai629
GLY v
O »
A:125 . T/’ ?_\
SER l\,v‘ ,»',"‘ )
A630 GERR ¥
P 3 /l{»; . TRP629,
Al [ ] s HIS740,  TRP629,
£ =" " Do AIS34
3W2T 72435 -8,3 ' (! SER630,  TRP629,
R, & AL GLY741 TYR547,
near HIS740
GLY
A628
Ais4s
Interactions
:] van der Waals - Pi-Sigma
- Conventional Hydrogen Bond E: Pi-Pi Stacked
l:] Carbon Hydrogen Bond I:] Pi-Alkyl
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https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/3W2T

Amino Asitle Tlgili

- PUbChem BE Etkilesim
Protein "~ (kealimol) Etkilesim Haritast Hidrojen  Hidrofobik
bag: Bag
o @
A:631 .
o ATEEG
SER * :
A:630 //° { ;5:,’6
7\ P ARG
// \ oy A:125
— —0 ¢
N gt TYRS547
/ \ /? e ol !
R S ; GLU205,
_ A g
20NC 72965 8,8 /\7: GLU206,
N GLU205
&
a7 A5 209
Interactions
I:l van der Waals ‘:I Carbon Hydrogen Bond
- Conventional Hydrogen Bond - Unfavorable Acceptor-Acceptor
VAL
&0 ATIL
A206 TYR
A662 SER
A®30
PHE ’
A:357 TYR Ty
g A54T7,
- N ARG125,
e TYR547,
& Lo\ 0 T
. \ “:” 25HIS SER630, PHE357,
3BIM 91434 -7l o f _ @ ARGE9, TYR547
AB51 Wy
£ ASN710,
GLY
A'549 TYR547
Interactions
[ vender waals
- Conventional Hydrogen Bond E] Pi-Donor Hydrogen Bond
- Unfaverable Donor-Donor - Pi-Pi T-shaped
ARG
A6E9
ARG
L iA125
ot HI5
AT740
. ARG125,
/O lllllll AEE30
ARG125,
Ay Asn SER630 PHE357,
B : VAL ,
6B1E 99693 7,8 } AT7IL PHE357
& i GLU205,
A206
TVR YR TYR666
AT_;;s AB62 AB31
Interactions

D van der Waals

- Conventional Hydrogen Bond
|:| Carbon Hydrogen Bond

D Fi-Donor Hydrogen Bond

- Pi-Pi Stacked
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https://www.rcsb.org/structure/2ONC
https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/6B1E

Amino Asitle Tlgili

_ PubChem BE Etkilesim
Protein "~ (kealimol) Etkilesim Haritast Hidrojen  Hidrofobik
bag: Bag
PRO
A:359
GLY
A355
w203 ‘{ 5’% A% ARG3S6,
e SEN L5 ARG356,
R L ARG356,
i sy o+ 1A360 (A405 - PHE357,
3G0B 99693 -8 = ' PHE357
e 35 ARG358,
ILE405,
GLU
w61 ILE405
Interactions
I:I van der Waals I:I Carbon Hydrogen Bond
- Conventional Hydrogen Bond I:I Pi-Pi Stacked
ARG
A35E
SER
A209
SER630,
“ HIS740,  PHE357,
3W2T 99693 1.6 & g TYR662,  PHE357
UNL1
Interactions
D van der Waals - Unfavorable Donor-Donor
- Conventional Hydrogen Bond D Pi-Pi Stacked
VAL
AT11 SER
TR AB30
A662 .
GLU *, K
A206 ", K
1 ARG
Rt
ARG125,
i " HIS
A358 “ A7ie SER630, I
3BJM 119033 -7,4 ‘.MN ASNT710,
PHE A710
A357 TYR TYR662
AS4T
ARG
A:GES
PRO
;Egz A550
Interactions

I:I van der Waals I:I Pi-Pi Stacked

- Conventional Hydrogen Bond
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https://www.rcsb.org/structure/3G0B
https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/3BJM

Amino Asitle Tlgili

_ PubChem BE Etkilesim
Protein cID (kcal/mol) Etkilesim Haritas: Hidrojen  Hidrofobik
bag: Bag
»“{%35 A’:—‘QIZSS
-: SER
C ™ s
l J ’
T>[ au  GLNSS3,
—~ { A205
- N ARG669,
3W2T 119041 -9 .’/)\""T /Lj 88 ARG669, PHE357
R SER209,
GLH SER ..'
ASs3  AsZ TR b 3 - GLU2086,
e s GLU206
ASES =
AS5L i
Interactions
D van der Waals D Carbon Hydrogen Bond
- Conventional Hydrogen Bond I:I Pi-Pi T-shaped
WAL
A207
B Aee
At
A\]S' :TIO A\:Fl{ 2@5 FTEES A‘ZEQ%JS
.. N/ | ARG358
Bs3., . o )
2RGU 119041 101 & ey N e g 0
{l\ - \ 4208 SER630,
E 7= Y
rio & GLU206
PHE
VR A35T7
ASAT
Interactions
D van der Waals D Carbon Hydrogen Bond
- Conventional Hydrogen Bond
HIS
SER ARG Al26
A209 A358
E o ARG
%, 5 A125
GLU
g SER209,
= ARG o eas
- Lo
6B10O 119041 9 ARG358,
TYR547
ARG TYR
A:356 ABGE
Interactions

I:I van der Waals - Fi-Sigma

- Conventional Hydrogen Bond
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https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/6B1O

Amino Asitle Tlgili

PubChem BE Etkilesim
Protein "~ (kealimol) Etkilesim Haritast Hidrojen  Hidrofobik
bag: Bag
ARG
A125
A:"I‘J'IE-IJ AE@R?
GLY
AT41
ASN562, ASP545,
ALA
3GOB 119041 9,2 oo GLY741, TRP629,
GLY741 TRP629
Interactions
[ van der waals [ Pranion
- Conventional Hydrogen Bond - Pi-Sigma
D Carbon Hydrogen Bond
ARG
HIS A125
Al126
HIE
AT40
PHE357,
SERG630, TYRG62
20NC 119041 -9,7 - SER630 '
59 TYR666
VAL
AT11
Interactions
D van der Waals - Fi-Sigma
- Conventional Hydrogen Bond - Pi-Pi Stacked
I:I Carbon Hydrogen Bond - Pi-Pi T-shaped
ARG
A125
, \ HIS126,
N
6BIE 119041 9,2 ¥ ¥ SER209,  PHE357
' ARG356
ARG TYR
A356 AB6E
Y5 TYR TYR
AS51 ASES ASAT
Interactions

D van der Waals D Carbon Hydrogen Bond
- Conventional Hydrogen Bond - Pi-Sigma
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https://www.rcsb.org/structure/3G0B
https://www.rcsb.org/structure/2ONC
https://www.rcsb.org/structure/6B1E

Amino Asitle Tlgili

. PubChem BE Etkilesim
Protein cID (kcal/mol) Etkilesim Haritas: Hidrojen  Hidrofobik
bag: Bag
SER
i AS552
Al25
ARG358,
PHE357,
ARGB 1\ ress
; GLU206, ’
3BJM 119205 7,6 TYR662,
TYR662,
TYR666
GLU205
Interactions
I:I wvan der Waals - Unfavorable Acceptor-Acceptor
- Conventional Hydrogen Bond |:| Pi-Pi Stacked
I:I Carbon Hydrogen Bond |:| Pi-Allyl
- Unfavorable Donor-Donor
TR A;:\grsdz ALA
ATS2 A5G4
TRP627,
TRP629,
ARG 20
AS45 1
- ARG125,
3G0B 119205 8,2 . roin HIS740,
AGE4
™ e TRP627,
g a:529 4617
=X HIS740
Interactions
D van der Waals D Fi-Fi T-shaped

- Conventional Hydrogen Bond D Pi-Alkyl
[ Fi-Pistacked
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https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/3G0B

Amino Asitle Tlgili

PubChem BE Etkilesim
Protein cID (kcal/mol) Etkilesim Haritas: Hidrojen  Hidrofobik
bag: Bag
HIS
AT40 Tnp
A7as Aﬁ,ﬂ‘f'm
ARG
Al25
TYR
AdB
TRP629,
LYS554,
- - Lveses  TRPO2,
AT52 AB30 !
- LYS554,
3G0B 160521 8,3 TYR752,
TRP GLY -r‘1/ F255‘1‘7,
A627  AG28 ASP545
- HIS740
ASP ’ TYR
AS545 AS547
VAL
A546
Interactions
I:I van der Waals I:I Alkyl
- Conventional Hydrogen Bond D Pi-Alkyl
[ Pipistacked
GLY
A741
GLU
205
ARG125,
LyS554 TRP629,
3wW2T 179651 -9,2 ' TYR547
GLY628
GLY
her m cY 6
A:627
ASP
A:545
Interactions
D van der Waals D Fi-Anion
- Conventional Hydrogen Band - Pi-Sigma

D Carbon Hydrogen
[ Pication

Bond

D Pi-Pi T-shaped
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https://www.rcsb.org/structure/3G0B
https://www.rcsb.org/structure/3W2T

Amino Asitle Tlgili

_ PubChem BE Etkilesim
Protein "~ (kealimol) Etkilesim Haritast Hidrojen  Hidrofobik
bag: Bag
ARG
A:125
SER
A209
B HIS
A:126
SER209,
6B1E 179651 8,9 ARG356, PHE357
ARG356
CYS
A:551 VR
A:666
ILE
A:405
Interactions
D van der Waals D Carbon Hydrogen Bond
- Conventional Hydrogen Bond - Pi-Sigma
GLY
A:741
ARG125,
Lysssa, oo
o’ ASN
6B10 179651 -9,1 Al;;gd A:710 LY8554,
GLY628
sas VRN s ALk n650
A:547
VAL
A:546
Interactions
[[] vander waals [ Pi<cation
- Conventional Hydrogen Bond D Pi-Anion
l:] Carbon Hydrogen Bond - Pi-Sigma
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https://www.rcsb.org/structure/6B1E
https://www.rcsb.org/structure/6B1O

Amino Asitle Tlgili

_ PubChem BE Etkilesim
Protein cID (kcal/mol) Etkilesim Haritas: Hidrojen  Hidrofobik
bag: Bag
LYS554, TRP629,
$BIM - 179651 9 GLY628  TYR547
TRP s
A627 = o
A'628 = A125
VAL A630
A546 ASP
545
Eavan';ser Waals [ Fi-cation
- Conventional Hydrogen Bond - Pi-Sigma
D Carbon Hydrogen Bond Pi-Pi T-shaped
TRP
ASE3
TYRA48,
w5
a  TRP629,
Asa7
. s TYR752, TRP627
3G0B 179651 -8,9 v GLY628,
M gw B ASP545
AB29 !
A iy TRP629
Interactions
I:I van der Waals I:I Fi-Cation
- Conventional Hydrogen Bond D Fi-Anion
I:I Carbon Hydrogen Bond I:I Pi-Pi T-shaped
GLU
A205 PHE
W TYR547,
VAL656,
. "/
asi7 N TN PHE357,
3W2T 193681 -7,5 TYR547 PHE357,
! VAL
s TYR63L,
W A358
AsES TRP659,
TYR ASN WAL
K666 e . ik TYRG666
AB59
Interactions
D van der Waals D alkyl
- Conventional Hydrogen Bond I:I Pi-Alkyl
- Pi-Sigma

329


https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/3G0B
https://www.rcsb.org/structure/3W2T

Amino Asitle Tlgili

PubChem BE Etkilesim
Protein cID (kcal/mol) Etkilesim Haritas: Hidrojen  Hidrofobik
bag: Bag
ARG125,
PHE357,
ASN710,
S asrw, | ReoR
1X70 3081548 -9,6 " TYR666,
UNL1,
PHE357
TYR547
Interactions
[] van der Waals [0 Fi-Fi T-shaped
- Conventional Hydrogen Bond I:l Pi-Alkyl
[0 Pi-Pi Stacked
VAL
ARG358,
vaL TYRG66,
A ARG669,
o VAL656,
' we  ARG669,
A659 A7IL o5 TYRG?,]_,
3BJM 3084296  -7,6 0 ' IRPES,
ne GLU205,
ey TYR666,
: GLU206,
s HIS740
547 GLU206
[ ven der Waaks [ Pianion
- Conventional Hydrogen Bond |:| Pi-Fi T-shaped
D Carbon Hydrogen Bond |:| Alkyl
- Unfavorable Acceptor-Acceptor |:| Pi-Allyl
Al
GLU
A361
ILE
A405
ILE
A3TE -
J//” ARG358,
N oy S8 ARG358,
® o ' g j/ B SER360,  PHE357,
3G0B 3084296 7.4 @ S SER360, ARG358,
R580 Py e
h3sh . A28 GLU206, PHE357
45 et VAL207,
Interactions I LE405

D wvan der Waals

- Conventional Hydrogen Bond

D Carbon Hydrogen Bond
- Unfavorable Donor-Donar

|:| Pi-Pi Stacked
[ Akl
|:| Fi-Alkyl
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https://www.rcsb.org/structure/1X70
https://www.rcsb.org/structure/3BJM

Amino Asitle Tlgili

PubChem BE Etkilesim
Protein cID (kcal/mol) Etkilesim Haritas: Hidrojen  Hidrofobik
bag: Bag
ARG125,
i ;\gﬁs i ARG125,
@ R ARG125,
AN R - T-
.., Lo ||/ SER209,
e
o R - o TYR547,
atio - o PHE357,
""""" g N ore TYR547, PHE357
* A357 ,
3BIM 5280372 -7,4 P . SER630,
g I TYR547
s ASNT10,
ﬂT'gERZ ASAT TYR
SERG630,
GLU
A2 HIS740,
Interactions
D van der Waals D Fi-Fi Stacked TYR662!
- Conventional Hydrogen Bond I:I Fi-Alkyl UNL1
- Unfavorable Donor-Donor
SER
AB30 s
ARG
ALZ5 GLU
: : A:205
™ R\ A0
e a1 | ARG125,
- - P -
| ¥ F )\l ARG125,
YR K \
o Y o ARG125,  PHE357
3BIM 5281474 1,7 L Asa7 T '
470 P ) ARG125,
GLY PHE
< A% aw 43 ASN710
A206
255 R
Interactions
D wvan der Waals D Pi-Alkyl
- Conventional Hydrogen Bond
ARG
ABES AG%EJE o,
A205
6 w522
PHE357,
TYRG666,
SEROS0. o e as7
3W2T 5372367 -7,5 GLU206 '
TYRG631,
e beis
R TYR666
GLY
A549
Interactions
I:I wan der Waals I:I Pi-Pi Stacked
- Conwventional Hydrogen Bond D Pi-Pi T-shaped
D Carbon Hydrogen Bond D Pi-Alkyl

|:| Pi-Anion
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https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/3W2T

Amino Asitle Tlgili

PubChem BE Feidlestm
Protein "~ (kealimol) Etkilesim Haritast Hidrojen  Hidrofobik
bag: Bag
PHE357,

SER630, TYRG666,
GLU206, PHE357,
GLU206 TYRG31,

3BJM 5372367 -14

TYRG666
TYR AS549
A585
Interactions
[ vander wiaas I Fieistacked
- Conventional Hydrogen Bond |:| Pi-Pi T-shaped
D Carbon Hydrogen Bond D Pi-Alkyl
ALA
ASed
GLY
A741
HIS -
AT748 .: -
TRP g — AsN
J\ e ASNSE2,
P ey ¥
H ) a0 1 YR752,
) m o s TRPE2D
3G0B 5372367 -7,6 _H'A o A627 ) ALAS64
_— LN Y GLY741,
HIS748
Interactions
I:I van der Waals I:I Pi-Anion
- Conventional Hydrogen Bond I:I Pi-Pi Stacked
D Carbon Hydrogen Bond D Allyl
- Unfavorable Donor-Donar I:I Pi-Alkyl
[ Pication
SER
A630
ARG
A125
TYRG666,
ARG358,
o oLU2s, o
) sex " PHES357,
6B10 5481968 8,5 A552 GLU206,
£ TYR547,
‘ GLU205
PHE357
[] vanderwaals B Fisioma
- Conventional Hydrogen Bond |:| Pi-Pi Stacked
I Unfevorabie Donor-Donor [ Pioakyt
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https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/3G0B
https://www.rcsb.org/structure/6B1O

Amino Asitle Tlgili

PubChem BE Etkilesim
Protein cID (kcal/mol) Etkilesim Haritas: Hidrojen  Hidrofobik
bag: Bag
SER
A552 GLN
A553
TYR
GLU206,
A862 UNLZ,
GLU205, TYRG666,
s GLU206  PHE357,
3W2T 5481968 -8,6 . PHE357,
AT NG TYR547
HIS
AT A740
209 A @7 it
Interactions
I:I wvan der Waals - Pi-Sigma
- Conventional Hydrogen Bond D Pi-Pi Stacked
I:I Carbon Hydrogen Bond
TYR666,
L x TRP629,
£ ARG125,
b yRys,  TRP62O
* .'. E | TRP !
3W2T 6440498 -8,1 m" s e o L/" Arg;g 2T TRP629,
2666 ATHL || * GLU205,
b HIS g — TRP629,
owo A w752 HIS748
: s TRP629,
) HIS740
Interactions
|:| van der Waals - Pi-Sigma
- Conventional Hydrogen Bond |:| Pi-Pi Stacked
[ carbon Hydrogen Bond [ P
- Unfavorable Acceptor-Acceptor
PHE SER
A:357 A209
ARG
A:382
GLU206,
A3 P /| GLU205,  PHE357,
6B1E 6450230 7.9 - o AG-ZLE:;"' :' GLU206, ARG356,
e S GLY355, ARG356
< azs SER360
TYR
A:666
Interactions

D van der Waals

- Conventional Hydrogen Bond

D Carbon Hydrogen Bond

D Pi-Alkyl
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https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/6B1E

Amino Asitle Tlgili

. PubChem BE Etkilesim
Protein cID (kcal/mol) Etkilesim Haritas Hidrojen  Hidrofobik
bag: Bag
AssEgn : %
y e ® PRO359,
as P! ARG o gasy
- R S e e “H ARG382, ARG35€;
3W2T 6450230 76 a9 GLU206, ’
i o ILE374,
) ILE o GLY355
' o ARG356
Interactions
D van der Waals D Pi-Cation
- Conventional Hydrogen Bond I:I Amide-Pi Stacked
D Carbon Hydrogen Bond D Pi-Alkyl
- Unfavorable Acceptor-Acceptor

ARG
ABE9

s AN . ARG356,
| /I\:L/L/\/K/TXN ARG382,

3BJM 6450230 -7,6 A GLU206,

ARG =

ARG
A382 A356 =
PHE A206
GLY
GLY355
A209
ARG
A358
Interactions
|:| van der Waals |:| Carbon Hydrogen Bond
- Conventional Hydrogen Bond |:| Pi-Alkyl
GLY
SER 63D
A:630

ALA
A5E4

TYRA48,

& G " LYS554,
‘ TRP563,
3WaT 9976812 -1,7 < VAL546,
L e TRP629,
i me P ASP545,
Interactions GLN553
D van der Waals D Fi-Cation
- Conventional Hydrogen Bond I:I Pi-Pi T-shaped

|:| Carbon Hydrogen Bond |:| Alkyl
- Unfavorable Dener-Donor |:| Pi-Alkyl

- Unfavorable Acceptor-Acceptor
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PHE357,
ARG356,
ARG356,
ARG358

TRP627,
ALA564,
LYS554,
TRP563,
TRP563,
TRP627,
TRP627,
LYS554


https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/3W2T

Amino Asitle Tlgili

_ PubChem BE Etkilesim
Protein "~ (kealimol) Etkilesim Haritast Hidrojen  Hidrofobik
bag: Bag
£ 357
- ARG125,
S " ARG125, I
6BIE 10665247  -8,6 Hoo SER630,
TYR662,
a1 ASN710
EM::;; Waals - Unfavorable Acceptor-Acceptor
- Cenventional Hydrogen Bond |:| Pi-alkyl
TYR
AGIL
SER630,
.. TYR63L,
h K A209
3W2T 10665247 8,5 Jm GLU205,
TYR o
& A(:;QL(‘JJS ARG SERGSO
TRP AA1R265 A358
AB59 HIS
G A126
A206
Interactions
I:I van der Waals I:I Carbon Hydrogen Bond
- Conventional Hydrogen Bond
VAL
GLU ATLL
A206 ATEEZ
TYR ‘ v SER
A666 l A630
ARG PHE H ..
Ai669 A357 Vet
ARG125,
3BJM 11076492  -7,1 A5 SER630,  PHE357
TYR662
TYR
A:547
|:| van der Wazals :' Pi-Pi Stacked

[ conventional Hydrogen Bond
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https://www.rcsb.org/structure/6B1E
https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/3BJM

Amino Asitle Tlgili

. PubChem BE Etkilesim
Protein "~ (kealimol) Etkilesim Haritast Hidrojen  Hidrofobik
bag: Bag
VAL
ATLL
SER
GLU A630
YR @ A:205
A:666 ol
\ » TYR
SHeem Tt Ai662
i SER630,  PHE357,
SER \ ‘.‘ GLU
6BIE 11953828  -8.2 < \:’f 2 ASN710,  PHE357,
e ‘{ (B TYR662  TYRS47
4 ." A:740
SER ‘
A209
Eaj::';; Waals - Unfaverable Acceptor-Acceptor
- Conventional Hydrogen Bond :' Pi-Pi Stacked
- Unfavorable Doner-Donor
SER
A:552
A'209 557
# ARG125,
ARG : A
A:358 ARG125,
TYR547,
SER630,
ASN710 PHESST,
_ ARG )
6B10 11953828 8,5 £ PHE357
SER630,
HIS740,
TYR662,
UNL1

[[] venderwaals

- Conventional Hydrogen Bond

Pi-Pi Stacked
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https://www.rcsb.org/structure/6B1E
https://www.rcsb.org/structure/6B1O

Amino Asitle Tlgili

PubChem BE Etkilesim
Protein cID (kcal/mol) Etkilesim Haritas: Hidrojen  Hidrofobik
bag: Bag
SER
AB30
HIS TRP
AT40 A629
TYR
A54T7
E\/Ji E
Kj\ TRP629,
L¥s
o NP ASN5S62,  TRP629,
o e ",
3G0B 11953828  -7.4 . ' - TYR752,  TRP629,
- TRP
/\,[/ ------- W ass TYR752  TRP629,
| :
TYR HIS740
*s RPN il
‘_ A62T7
Eh ass2 s
ARG
A560
Interactions
D van der Waals D Pi-Pi Stacked
- Conventional Hydrogen Bond I:I Pi-Pi T-shaped
TVR
A:547
ARG125,
Ai208 N
* ARGIL2S, PHE357
# - RIS740, PHE357,
3W2T 11953828 -8,3 A:358 SER630, '
SER TYR547
o p .- 630 UNLZ,
\[ i HIS740
o ae2
= . GLU
s A205
A:740 o
A:710 VAL
A711
Interactions

D van der Waals

- Conventional Hydrogen Bond

D Carbon Hydrogen Bond

|:| Pi-Pi Stacked
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https://www.rcsb.org/structure/3G0B
https://www.rcsb.org/structure/3W2T

Amino Asitle Tlgili

PubChem BE Etkilesim
Protein cID (kcal/mol) Etkilesim Haritas: Hidrojen  Hidrofobik
bag: Bag
ARG
A:669
S A7
ASJESRZ . P
GLN A \v/\\// A58
AI553 ARG125,
ey e /f\\ TYR
\/\ll/ 7 ASN710,  PHE357,
¢ A
3BJM 11953828  -8,6 7Y SER630,  TYRS47,
ARG
PN T w125 GLU206, TYRS547
aats e HIS740
R =
A:630
HIS
A740
e AT
Er val::ser Waals |:| Pi-Donar Hydrogen Bond
- Conventional Hydrogen Bond I:l Pi-Pi Stacked
ARG
A:669
5
TYR TYR
A547 A:666
ARG125,
\ \\o
\ ARG125, PHES7
- : " GLU
6BIE 12311284  -7,8 o 4 < - SER630,
' € @ TYR662
» [ ASN A:205
SER A710
. 4 A630
VAL
TYR ATLL
A63L
EHT:;; Waals - Unfavorable Acceptor-Acceptor
- Conventional Hydrogen Bond |:| Pi-Pi Stacked
- Unfavarable Donor-Danar
SER209,
ARG358,
ARG358,
3BJM 12311284  -7,3 TYRS47,  PHE357
ASN710,
SER630,
TYRG666

Interactions

I:l van der Waals

[ conventional Hydrogen Bond

|:| Pi-Donor Hydrogen Bond

[0 Fi-Pi Stacked

I urfavorable Donor-Danor
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https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/6B1E
https://www.rcsb.org/structure/3BJM

Amino Asitle Tlgili

. PubChem BE Etkilesim
Protein "~ (kealimol) Etkilesim Haritast Hidrojen  Hidrofobik
bag: Bag
TRP629,
TRP629,
TYR752,
TRP629,
UNLL TRP629
3W2T 13965866 -7,9 ASP545, '
TRP629,
VAL546
TRP627,
o HIS740
TRP TYR.
A627 A:752
Interactions
I:I van der Waals I:I Pi-Pi Stacked
- Conventional Hydrogen Bond I:I Pi-Fi T-shaped
I:I Carbon Hydrogen Bond I:I Pi-Alkyl
Asp
s b4 At ae
asha @@ A 662
TRP y ) K630 o
g2 @y 7" ik Ao . 6 ARG125,
R i 2 TYR547,
sy by A A SERO - pe2s
- ! h'd y
6B1E 23271974 8 < ) . ASP545
- il o TRP629
&8 A752 HiS : GLU205
A:740 éLU
‘cg% A:205
] e [
e - [ Ao st200
ﬂ/{ﬁQﬁ/J LYS554,
S ! @ TYRS47,
e n per B GLU208 e
3W2T 23271974 '8,1 H r}; A‘{‘;zes Jg;s A‘?ALG AASS:S GLU205, 1
AAIIS{“(] AT;;E ‘4"- GLY TRP TRP627
eiu i aps2 = - GLU205
Ercv::“d;w.aa\s |:| Pi-Pi Stacked
- Conventional Hydrogen Bond |:| Pi-Alkyl

|:| Carbon Hydrogen Bond
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https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/6B1E
https://www.rcsb.org/structure/3W2T

Amino Asitle Tlgili

PubChem BE Etkilesim
Protein "~ (kealimol) Etkilesim Haritast Hidrojen  Hidrofobik
bag: Bag
T o P bEs ';.é""}%
w ; g ARG429,
TYR547,
CYSSSL T rrpe2
] ASP556, '
3BJM 23271974 8,4 TRP629,
SER552,
LYS554
TRP627
[] van der waals B unfavorable Acceptor-Acceptor
[ conventional Hydrogen Bond ["] Pi-Danor Hydragen Bond
[] carbon Hydrogen Band [0 Pi-Pi Stacked
B unfavorable Donor-Danor ] Pralkyl
R ARG358,
ASZEEIRB - ‘A:EED ASP
: Je= ARG560,
\/K i : @ ARG560,
NE NN g
3GOB 23271974 -84 \[\/ ARGS60,  PHE357
GLU206,
S &1 ASP556,
o GLN553
Interactions
I:I wan der Waals I:I Pi-Pi Stacked
- Conventional Hydrogen Bond I:I Alkyl
- Unfavorable Donor-Donor
a7t o 2
GLY
TYR YR A:628
A
TYRes2, | oh
) " TYRS547,
20NC 25208124 8,9 B GLU205S
TYR547

Interactions

|:| van der Waals

I:l Pi-Pi Stacked

- Conventional Hydrogen Bond
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https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/3G0B
https://www.rcsb.org/structure/2ONC

Amino Asitle Tlgili

PubChem BE Etkilesim
Protein cID (kcal/mol) Etkilesim Haritas: Hidrojen  Hidrofobik
bag: Bag
PHE357,
PHE357,
. o _ GLU206
3GOB 25208124  -83 s o .. @ PHE3ST.
A7 e s O ARG358
Interactions
I:I van der Waals I:I Pi-Pi Stacked
- Conventional Hydrogen Bond |:| Pi-Alkyl
- Unfavorable Donor-Donor
TR
ASES TR
PHE357,
o TR a7
; SERG630, '
3W2T 42604718 8,1 = TYR666,
A710 TYR631
- PHE357
e o
M358 A206 VAL
ABSE
a205
Interactions
D van der Waals D Pi-Pi Stacked
- Conventional Hydrogen Bond
TRP
A:659
TYR
h gy Ai585
SER Ai56 A54F
A 630
o e T PHE357,
\ A Iy ARGIB, o Ess7
; ARG358, ’
6B10 42604718 8,4 — TYRG666,
A:662 SER630
ATID nites  AL306 PHE357
VAL
AT11
GLU
A205
Eﬂva:“;r Waals I:I Pi-Pi Stacked

- Conventional Hydrogen Bond
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https://www.rcsb.org/structure/3G0B
https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/6B1O

Amino Asitle Tlgili

. PubChem BE Etkilesim
Protein cID (kcal/mol) Etkilesim Haritas: Hidrojen  Hidrofobik
bag: Bag
TYR
A:662
PHE357,
A0
TYR662,
S ARGISS, PHE357
- A630 ,
3BJM 42604718 8,3 ARG358
TYRG666,
A
TYR TYR666
AL
[] van der waals [0 Fi-Fi Stacked
[ conventional Hydrogen Bond [0 Pi-Fi T-shaped
TRP
A659
A A A6
TYR
m .- fai662
A:740
06 ik h TYR662,
w347 GLU205,  PHE357,
6B10 44593508  -8,2 SER209,  TYR63L,
PHE357 TYRG666,
ARG
A:358
TYRG666
HIS
A:126
|:| van der Waals - Pi-Sigma
[ conventional Hydrogen Bond [ FiFiTshaped
|:| Pi-Cation |:| Pi-Akyl
[ Fi-avion
6Ly
A632 VAL
516
W A547
A740 \ TR
‘...'. \// ™ 627
= \ &3 - ASP545,
A630 " HIST40 TRP629,
6B1E 44593508 -7,8 , TYR547
TRP TRP629
629
© A
TR
AT52 o
A8
] vander waals [ P stacked

- Conventional Hydrogen Bond

|:| Pi-Alkyl
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https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/6B1O
https://www.rcsb.org/structure/6B1E

Amino Asitle Tlgili

PubChem BE Etkilesim
Protein "~ (kealimol) Etkilesim Haritast Hidrojen  Hidrofobik
bag: Bag
ARG
Al125
SER
AB30
ASH
A:552"‘ oA TRP629,
3W2T 44593508  -7,7 ASNS62  TRP629,
TYR547
ALA
ASB4 WAL
s A5de
TRP TYR A554
A2V AS47
Prot o
Interactions
D van der Waals D Pi-Pi Stacked
- Conventional Hydrogen Bond I:I Pi-Alkyl
TYR547,
i TRP629,
UNL1,
AsPss, O
3BIM 44593508 -7,6 ' TRP629.
SERG30
HIS740,
Lys LYS554
A:554
Interactions
I:I van der Waals I:I Pi-Pi Stacked
- Conventional Hydrogen Bond I:I Pi-Pi T-shaped
I:I Carbon Hydrogen Bond I:I Alkyl
- Pi-Sigma
e ARG125,
TyRes, L oor
6B1E 53462696 -8 o N - " PHE357
' ommny A GLU206
|:| van der Waals |:| Pi-PiStacked
I conventional Hydrogen Bond [ Ptk

|:| Carbon Hydrogen Bond
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https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/6B1E

Amino Asitle Tlgili

PubChem BE Etkilesim
Protein "~ (kealimol) Etkilesim Haritast Hidrojen  Hidrofobik
bag: Bag
TRP
AS563
ASN
740 a5 & ',QT;RS
a0 . TYR48,
R o ARG125
PN " TRP629,
~ LY rpe2
3G0B 53462696 -8,5 A LY'S554, ,
: HIS740
" ~  SER630,
A554 A547
& TYRTS2
VAL
AS546
Interactions
I:I van der Waals I:I Pi-Donor Hydrogen Bond
- Conventional Hydrogen Bond I:I Pi-Fi T-shaped
- Unfaverable Acceptor-Acceptor D Pi-Alkyl
e
ozl Petn #55
{ o < ’q\
W) TYRS547,
/? J\TK ~ VAL546,
- 4 e TRP629,
3W2T 53462696 -7,9 30 % A i ' TRP629,
VAL Ll HIS740
546 TYR547
F\SE3R0 AGSLES
Interactions
D wvan der Waals D Pi-Pi Stacked
- Conventional Hydrogen Bond D Pi-Alkyl
D Carbon Hydrogen Bond
TYR662,
LYS554,
TYR547,
SER630,
TYR547,
TYR631,
TYR631 TYR666,
2RGU 71438979 -10,1 , VALGS56,
GLU205,
VALT711,
TRP629,
TYR662,
SER630
TYR666

Interactions

[ van der waals

- Conventional Hydrogen Bond
[] carbon Hydrogen Bond

- Pi-Sigma

[ Fi-pi tacked
[0 Pi-Pi T-shaped
[ Akl

[ Pralkyl
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https://www.rcsb.org/structure/3G0B
https://www.rcsb.org/structure/3W2T

Amino Asitle Tlgili

PubChem BE Feidlestm
Protein "~ (kealimol) Etkilesim Haritast Hidrojen  Hidrofobik
bag: Bag
TYR547,

6B10

6B1E

3BIM

71438979

71438979

101316921

-8,2

GLU
A205

Interactions

|:| van der Waals

- Conventional Hydrogen Bond

[ Fication

PRO ARG
A359 A358

-8,6 aist0
GLU

Interactions

[[] vander waals

- Conventional Hydrogen Bond
- Unfavarable Donor-Donor

78 A:740

Interactions

I:l van der Waals

TYR547,

TYR547,
~s  GLU206

PHE357

ARG

AL25

- Pi-Sigma
I Fieistacked
|:| Pi-alkyl

ARG358,
&5 GLU361,

GLU205,

UNL1

PHE357,
PHE357,
ARG356

U
SER ABEE
£:209
[ Fieistacked
[ Aot
SER
A:552

ARG125,
ARG125,
TYR547, O
GLU205,
UNL1

- Conventional Hydrogen Bond
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https://www.rcsb.org/structure/6B1O
https://www.rcsb.org/structure/6B1E
https://www.rcsb.org/structure/3BJM

Amino Asitle Tlgili

. PubChem BE Etkilesim
Protein cID (kcal/mol) Etkilesim Haritas: Hidrojen  Hidrofobik
bag: Bag
SER
0
ARG L s 0
A125 \‘\l
A
m ARG125,
AT740
3W2T 101316921 -75 - \\/\‘ e ARGI2S5, 0
A e e GLU205
A710 "
. TYR
-* ABBE
GLU
TYR A205
A662
GLU
A206
Interactions
I:I van der Waals - Conventional Hydrogen Bond
VAL
A:546
A:ﬁlzs ';1\55:5
« TRP Y TYR
» AB27 A547
* TRP
¥ AT629
C/ i
< : ARG125,
Ar2 > /ARG TRP629,
i / > """ S ARG125,
o i TRP629,
e ARGIZ | is7a0
3G0B 101417415 -74 T e TRP629 ,
[ ) SR LYS554,
D ASP545,
A741 HIS TYR547
Wy GLY628
ALA
ATA3
Interactions
I:I van der Waals I:I Pi-Pi Stacked
- Conventional Hydrogen Bond |:| Pi-Pi T-shaped
|:| Carbon Hydrogen Bond |:| Alkyl
- Unfavorable Donor-Donar D Pi-Alkyl
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https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/3G0B

Amino Asitle Tlgili

PubChem BE Etkilesim
Protein cID (kcal/mol) Etkilesim Haritas: Hidrojen  Hidrofobik
bag: Bag
SER
A:552
PRO
A:550
TYR662,
SER299 1 Ress
3BIM 101417415 -7,4 GLU205, '
PHE357
SER630
Interactions
I:l van der Waals I:l Pi-Pi Stacked
[ conventional Hydragen Bond [ Fi-pi T-shaped
I unfavorable Acceptor-Acceptor [ Fi-alkyl
aear TRP629,
4 I LYS554,
g d L m LYSI22
Ao y TYR547,
LYS122,
| ARGL25 TRP629,
3G0B 102004510 7,6 . s -  isTao,
A547 s A7a0 - 122 TRP124,
A4 ALA743,
» ARG125
A709 ARG125,
Interactions
I:I wvan der Waals - Pi-Sigma ARG125
- Conventional Hydrogen Bond D Alkyl
D Carbon Hydrogen Bond D Pi-Alkyl
[ PivAnion
GLU
A:205 TRP629,
A23ts
: TRP629,
TRP629,
LYS554,
TRP629,
ASNT710,
e, GLU205 TRP629,
3BJM 102004510 -8 .. " VALGS56,
AES6  1yp GLY741,
A®31 TRP659,
TYR ’ SERG30 TYRG662
ATGRE?B A:666 S '
Ai545 TYRG666,
Interactions
I:l van der Waals |:| Pi-Pi Stacked HIS740
[ conventional Hydragen Bond [ Alkyl
["] carbon Hydragen Bond [ PirAlkyl
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https://www.rcsb.org/structure/3BJM
https://www.rcsb.org/structure/3G0B
https://www.rcsb.org/structure/3BJM

Amino Asitle Tlgili

Protein cID (kcal/mol) Etkilesim Haritas: Hidrojen

bag:

PubChem BE Etkilesim
Hidrofobik

Bag

ARG

A6ES
ILE
A405
3W2T 102004510 7,5 ARG356
T Ao
gy A58
ABEE
Interactions
D wan der Waals - Pi-Sigma
- Conventional Hydrogen Bond D Alkeyl
I:I Pi-Anion I:I Pi-Alkyl
SER
A552
GLU206,
UNL1,
3W2T 102004511 -8,6 GLU206,
TYR662,
GLU206
SER R &
A358 ARG A630
2l AG69
Interactions
D van der Waals - Pi-Sigma
- Conventional Hydrogen Band I:I Pi-Pi Stacked
D Carbon Hydrogen Bond D Pi-Alkyl
- Unfavorable Acceptor-Acceptor
SER
A:630
TYR
2666 e
. GLU A:669
TYR r 3
At Lo &200
t A:710 .
S
" '
T ARG358,
.
sl GLU206,
ARG H
6B1O 102004511 -8,3 & GLU205,
L UNL1
Hy L/’ !
TYR547
Uk PRO
A:547 f
SER A:550
A:552
Interactions
|:| van der Waals - Pi-Sigma
- Conventional Hydrogen Bond D Pi-Pi Stacked
[] Pr-Denor Hydrogen Bond [ Pk
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PHE357,
ARG356,
ARG358,
PHE357,
PHE357,
ARG356,
ILE374,
ARG356,
ILE374

TYRG66,
PHE357,
PHE357,
TYR547,
PHE357

TYRG666,
PHE357,
PHE357,
TYR547,
PHE357


https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/3W2T
https://www.rcsb.org/structure/6B1O

Amino Asitle Tlgili

PubChem BE Fldlesim
Protein "~ (kealimol) Etkilesim Haritast Hidrojen  Hidrofobik
bag: Bag
s, TYR547,

HIS740, TYR547,
GLU206, TYRG662,
SER630 TYRG666,

20NC 102004511 -8,9

TYR547
Interactions
I:I van der Waals I:I Pi-Pi Stacked
- Conventional Hydrogen Bond I:I Pi-Pi T-shaped
I:I Carbon Hydrogen Bond I:I Pi-Alkyl
- Unfavorable Donor-Donor
ASP
A:302
SER
GLU
A:360 GLY
'ﬂA‘/BSl A:406
H
PRO VAL
5 A:404
A:359 T ILE
A A405
TNy ARG
ee T s TYR585,  UNLI,
4 A J ILE
R A:374
T GLU361, PHE357,
6B1E 102004511 -8,1 SER
. A1209 UNL1, PHE357,
‘ i SER360 PHE357
R
A:585
PHE
A357
Interactions
[[] van der waals I PiPistacked
[ Conventional Hydrogen Bond [ piakyt
E Carbon Hydrogen Bond
SER
L. A209
GLN
s SER209
A:358 !
ARG669,
6B10 139082180 -9,1 . SER209,  PHE357
%S 552 Y : Gl
f 7 0 H
TYR 5 H A:206 GLU206,
5 ARG
CYS A669 PHE357
A551
TYR
PRO ;
AS50 (117
Interactions
[] vender wasls [ Fianion
- Conventional Hydrogen Bond - Pi-Sigma

I:l Carbon Hydrogen Bond
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https://www.rcsb.org/structure/2ONC
https://www.rcsb.org/structure/6B1E
https://www.rcsb.org/structure/6B1O

Amino Asitle Tlgili

PubChem BE Etkilesim
Protein "~ (kealimol) Etkilesim Haritast Hidrojen  Hidrofobik
bag: Bag
HIS
A126
SER
. A209
fl v//‘"”
b RV >, SER209,
GLN / /
A553 N
y \  / \ ARG669,
6B1lE 139082180 -8,9 ) g W SER209 PHE357
;‘ \O/ )
s it v 6LU GLU206
g PH& A:206
A:547 A:357 ARG
A:669
TYR
A:666
[ vander waals [ Pi-anion
!: Conventional Hydrogen Bond Q Pi-Sigma

D Carbon Hydrogen Bond

*BE: Baglanma enerjisi
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https://www.rcsb.org/structure/6B1E
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