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OZET

Kronik Miyeloid Losemi Tedavisine Yonelik Yeni Inhibitorlerin Bilgisayar

Destekli la¢c Tasarim Yontemleri ile Gelistirilmesi

Kronik miyeloid 16semi (KML) patogenezinden sorumlu Ber/Abll fiizyon proteini,
stirekli aktif tirozin kinaz aktivitesi ile hastaligin ana patojenik faktoriidiir. Standart tedavi,
tirozin kinaz inhibitdrleri (TKI) ile Abll kinaz inhibisyonudur. Ancak bu ilaglarm yan
etkileri ve ila¢ direnci tedavinin handikaplaridir. Bu dogrultuda, bu tez ¢aligmasinda KML
tedavisine yonelik mevcut ilag molekiilerinden daha etkin ve daha az yan etki gosteren yeni

ila¢ aday1 molekiillerinin gelistirilmesini amaglanmistir.

Ik asamada hedef proteinlerin ii¢ boyutlu yap1 analizleri ve ZINC veri tabanindan
(20. versiyon) elde edilen bilesiklerin yap:1 optimizasyonlar1 gerceklestirilmistir. Ikinci
asamada taramasi yapilacak bilesiklerin ADMET (Emilim, Dagilim, Metabolizma, Atilim,
Toksisite) 6zellikleri farmakokinetik agidan degerlendirilmistir. Uciincii asamada hedef
dogal ve mutant formdaki Tip I ve Tip II inhibisyon mekanizmasina yonelik secilen enzimler
ile kimyasal bilesikler arasindaki etkilesim mekanizmas1 molekiiler kenetlenme yontemiyle
incelenmigtir. Tip [ inhibisyon mekanizmasma yonelik yapilan molekiiler kenetlenme
analizine gore, 911 numaral bilesik -14.91 kcal/mol baglanma enerjisi ile dogal formdaki,
972 numaral bilesik -14.27 kcal/mol baglanma enerjisiyle mutant formdaki Abll kinaz
enzimine karst en 1yi baglanma afinitesi gosteren bilesiklerdir. Tip II inhibisyon
mekanizmasina yonelik yapilan molekiiler kenetlenme analizine gore ise, 261 numarali
bilesik -17.05 kcal/mol baglanma enerjisi ile dogal formdaki, 966 numaral1 bilesik -16.29
kcal/mol baglanma enerjisi ile mutant formdaki Abll kinaz enzimlerine karsi en iyi
baglanma afinitesi gosteren bilesiklerdir. Bunun yani sira, Tip I inhibisyon mekanizmasina
yonelik mutant formdaki Abll kinaz enzimine karsi en iyi baglanma afinitesi gdsteren 972
numarali bu bilesigin ADMET analizinde ¢oziintirliigiiniin ¢ok diisiik olmasi, toksik 6zellige
sahip olmamasi ve orta derecede emilime sahip olmasi nedeniyle diger bilesikler arasindan
KML tedavisine yonelik en uygun ila¢ aday molekiilii olabilecegi sodylenebilir. Bu
calismalarin, ileri hesaplamali molekiiler simiilasyon ve in vitro c¢aligmalar ile

degerlendirilmesi 6nerilmektedir.

Anahtar Sozciikler: Bcer/Abll, in siliko, KML, tirozin kinaz inhibitorii
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ABSTRACT

Development of New Inhibitors for the Treatment of Chronic Myeloid
Leukemia by Computer Aided Drug Design Methods

The Ber/Abll fusion protein which responsible for the pathogenesis of chronic
myeloid leukemia (CML) is the main pathogenic factor of the disease with its continuously
active tyrosine kinase activity. Standard treatment is Abll kinase inhibition with tyrosine
kinase inhibitors (TKIs). However, the side effects and drug resistance of these drugs are the
handicaps of the treatment. Accordingly, in this thesis study, it was aimed to develop new
drug candidate molecules that are more effective and have less side effects than the existing

drug molecules for the treatment of CML.

In the first stage, three-dimensional structure analyzes of the target proteins and
structure optimizations of the compounds obtained from ZINC (version 20th) were
performed. In the second step, the ADMET (absorption, distribution, metabolism, excretion,
toxicity) properties of the compounds were evaluated in terms of pharmacokinetics. In the
third stage, the interaction mechanism between the selected enzymes and chemical
compounds for the Type I and Type II inhibition mechanism in the target wildtype and
mutant forms was investigated by molecular docking method. According to the molecular
docking analysis for the type I inhibition mechanism, the compounds with highest binding
affinity were compound 911 to the wildtype enzyme with a binding energy of -14.91
kcal/mol and compound 972 to the mutant enzyme with a binding energy of -14.27 kcal/mol.
According to the molecular docking analysis for the Type II inhibition mechanism, the
compounds with highest binding affinity were compound 261 in wildtype enzyme with -
17.05 kcal/mol binding energy and compound 966 to the mutant enzyme with binding energy
0f'-16.29 kcal/mol. In addition, compound 972 which has the best Type I binding affinity for
the mutant Abl1 kinase enzyme is the most suitable drug candidate molecule among other
compounds due to its very low solubility, non-toxicity and moderate absorption in ADMET
analysis. It is recommended that this study should be evaluated with advanced computational

molecular simulation and in vitro studies.

Keywords: Bcr/Abll, CML, in silico, tyrosine kinase inhibitors
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1. GIRIS ve AMAC

Kronik miyeloid 16semi (KML), tiim erigkin l6semilerinin yaklasik %15-20’sini
olusturur ve insidans1 1-1,5/100.000’dir. Kinaz inhibitorleri ve allojenik kok hiicre nakli
(AKHN) sayesinde hastalarin hastaliktan 6liim orani yaklagik %12-15 civarindadir. Bir
kromozomal translokasyon (Philadelphia kromozomu) ile iliskisi tespit edilen ilk kanserdir.
Philadelphia kromozomu (Ph), kromozom 9’da bulunan Abll geni ile 22. kromozomda
bulunan Ber geninin fiizyonundan olusur. Fiizyon gen {iriinii Ber/Abll, niikleusta stirekli
aktif protein tirozin kinaz onkoproteini iretir. Tirozin kinaz, Ph (+) l16semilerde asil
patogenetik faktordiir (1). Giinlimiizde KML standart tedavisi, tirozin kinaz inhibitérleri
(TKI) ile Abll kinaz inhibisyonudur. Imatinib ilk gelistirilen selektif tirozin kinaz
inhibitoriidiir. TKI’leri, Ber/Abl1’in ATP baglanma bdlgesine baglanarak, konformasyon
degisikligine ugramalarin1 6nlemek suretiyle kinaz inaktivasyonuna yol agarlar (2). Ancak
bu ilaglarin yan etkileri ve ozellikle de ilag direnci KML tedavisinin handikaplaridir. Bu
nedenle, KML hastaliginin tedavisine yonelik daha etkili ve se¢ici (hedefe yonelik) yeni ilag
molekiillerine ihtiya¢ duyulmaktadir.

Gilinimiizde, gelistirilmis hesaplamali yiiksek verimli tarama ve bilylik verilerin
islenmesi alanindaki yontemler sayesinde, yeni potansiyel ila¢ hedefleri (biyomolekiiler)
daha ¢abuk tanimlanabilmekte, milyonlarca kimyasal molekiiliin hedef biyomolekiilere kars1
biyolojik etkinligi hizli ve giivenilir sekilde taranabilmektedir. Boylece, yeni ilag kesfi
stirecinde bilgisayar destekli (in siliko) ilag tasarim1 yontemlerinin kullanilmasi ilag kesfinde
daha hizli, giivenilir yiiksek verimlilik, diisiik maliyetli bir {irliniin ortaya konmasina olanak

saglamaktadir (3, 4).

Bu dogrultuda, bu tezde; KML hastaliginin tedavisine yonelik mevcut ilag
molekiilerinden daha etkin ve daha az yan etki gosteren yeni ila¢ adayr molekiillerinin
gelistirilmesini amaglamaktay1z. Bu amag¢ dogrultusunda; bilgisayar ortaminda ¢ok sayida
cesitli biiylik ve kiiciik kimyasal ve ilag molekiillerinden olusan kiitiiphaneler taranarak
Ber/Abll tirozin kinaz enzimine yonelik daha segici ve etkin yeni anti kanser 6zelligi
gosteren inhibitorler ortaya konacaktir. Bu tez projesi kapsaminda uygulanacak olan
bilgisayar destekli ilag tasarimi yontemleri sayesinde binlerce kimyasal molekiil ile
Bcer/Abl1 tirozin kinaz hedef enzimi arasindaki etkilesim mekanizmalart molekiiler seviyede

incelenerek hedef enzim ile ilag molekiilerinin etki mekanizmalar1 aydinlatilacaktir. Bu
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sayede, Ber/Abll tirozin kinaz hedef enziminin rol oynadig1 kanserlerin tedavisine yonelik
hedef molekiiller belirlenip, kisisellestirilmis ve hedefe yonelik tedavilerin daha etkili ve

daha az yan etkili sekilde yapilabilmesine olanak saglayacaktir.
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2. GENEL BILGILER

2.1. Protein kinazlar

Okaryotik hiicrelerin, hiicre i¢i ve hiicre dis1 reaksiyonlarimi gerceklestirebilmek icin
kullandig1 temel mekanizma protein fosforilasyonudur (4). Bu mekanizmada, reseptoriin
sitozolik kismindaki aminoasit yan zincirine, sinyalde rol oynayan diger proteinlere veya
bazen plazma membranindaki i¢ kismina bir fosfat rezidiisii ilave edilir. Bu islemi

gergeklestiren enzimlere “protein kinazlar” denir (5).
Protein kinazlarin katalizledigi reaksiyon:

“MgATP! + protein-O : H — protein-O : PO32 + MgADP + H™ olup, bu reaksiyon
icin Mg™ gibi divalan bir katyon gerekir. Mn™ da bu reaksiyona katilabilir ancak Mg*?
hiicresel konsantrasyonu ¢ok daha fazla oldugu igin baskin fizyolojik substrat MgATP!*dir

(6).

Insan genom projesi ile 518 protein kinaz tanimlanmistir (7) ve bunlarin insan
proteinlerinin %30’u ile etkilesimde olduklari tahmin edilmektedir (4). Serin/treonin ve
tirozin kinaz olmak iizere iki tip protein kinaz ailesi mevcuttur. Tirozin rezidiisiinii fosforile
eden “tirozin kinaz” ailesi (5) 90 iiyeye, serin veya treonin rezidiilerini fosforile eden
“serin/treonin kinaz” ailesi (5) 385 liyeye ve tirozin kinaz benzeri proteinler 90 iiyeye

sahiptir (6).

2.1.1. Protein Kinaz Reseptorleri

Protein kinaz hiicresel reseptorleri, kullandiklar1 sinyal mekanizmalarina ve aktive
ettikleri biyokimyasal yolaklara gore Reseptor Tirozin Kinaz (RTK) ve Non Reseptor
Tirozin Kinaz (NRTK) olarak ikiye ayrilir (5). RTK’lar integral membran proteinleri olup
reseptOriin  sitoplazmik kuyrugunda lokalize intrinsik kinaz aktivitesi mevcuttur.

Ekstraselliiler liganda baglandiklarinda bu kinaz domaini aktive olur (5).

NRTK’lar ekstraselliiler ligand baglama domaini ve transmembran bolgesi gibi
reseptOr benzeri 6zelliklere sahip degildir (8). Ligand baglayan polipeptidlerin sitoplazmik
kuyrugunda intrinsik katalitik aktivite yoktur ve reseptor aktivasyonuna ayri bir intraselliiler
tirozin kinaz katilir (5). Cogu NRTK lar sitoplazmada lokalize olup, tirozin kinaz domaini
yaninda, protein — protein, protein — lipid, protein — DNA etkilesimini diizenleyen
domainlere de sahiptirler. Src homoloji 2 (SH2) ve SH3 en sik bulunan protein — protein

etkilesim domainleridir. SH2 domaini yaklasik 100 aminoasit icerir ve fosfotirozin

3
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rezidiilerine baglanir. SH3 domaini yaklagik 60 aminoasit igerir ve poliprolin tip II sarmal
olusturmak i¢in prolin iceren sekanslara baglanir (8). Sekil 1’de major NRTK domain

organizasyonlar1 sematize edilmistir.

I inese
O @C- | I ssevtosinase
zap70 —{—-E—— i @ s+
Jak [J—{"H X HI i @@ s+
o CO— - > imegrn g
Fak 'D___- i - focal adhesion binding
4 a O E @ oA binding
csk - E @ F-actin binding
Fes _.E i ) pleckstrin hamalogy
i
:

D Jak hamalagy

Sekil 1. Major NRTK alt ailelerinin domain organizasyonu (Amino terminal solda, karboksi
terminal sagda sematize edilmistir) (8).

2.1.2. Protein Kinazlarin Yap: ve Fonksiyonlar:

Protein kinazlar, sinyal transdiiksiyonunu diizenleme, metabolizma, transkripsiyon,
hiicre siklusunun ilerlemesi, sitoskeletal diizenleme, hiicre hareketleri, apoptoz ve
farklilasma gibi bir¢ok tiim hiicresel siirecleri kontrol ederler. Bu sayede, intraselliiler
iletisim, homeostazin fizyolojik yanitlari, immun ve sinir sistemi fonksiyonlarinin
gergeklestirilmesinde kritik rol oynarlar (7). Protein kinaz yapisindaki herhangi bir bozulma

veya mutasyon, kanser dahil bir¢cok hastaliga yol agmaktadir (6).

Protein kinazlar, yapisal korunmalar1 yaninda, substrat, aktivator veya inhibitor
olarak fonksiyon gorecek diger baglanma ortaklarmni tanimada da ¢ok fazla cesitlilige
sahiptirler. Bu etkilesimlerin 6zgiilliigii genellikle kinaz domaininin kendi i¢indeki 6zel
baglanma bolgeleri ile kodlanir (9). Korunmus dizi, korunmus uzamsal yap1 ve fonksiyonu
belirlerken; ailede korunmamis rezidii, loop ve eklemeler protein kinazin bireysel

fonksiyonlarini belirler (10).

2.1.3. Protein Kinazlarin Katalitik Domaini

Protein kinazlarin katalitik domaini biitiiniiyle korunmamustir, daha ziyade yiiksek ve
diisiik korunumlu alternatif bolgelerden olusmustur ve diisiik korunmusg alanlarla ayrilan 11
major korunmus subdomain tanimlanmistir. Katalitik fonksiyon sirasinda, korunmus alt

domainler, dogrudan aktif bdlgenin bilesenleri olarak veya dolayli yoldan sekonder
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yapilarda gerceklestirilen kisitlamalar yoluyla rol oynarlarken; korunmayan bdlgeler,
muhtemelen, korunmus bolgeleri bir araya getiren kalintilar olarak fonksiyon goren loop

yapilarinda yer almaktadir (11).

Katalitik alan karakteristik olarak; kii¢iik bir amino terminal (N-lob) ile biiyiik bir
a-sarmal karboksi terminal (C-lob) ve bunlarin baglantili oldugu kiiciikk bir baglanti
bolgesinden olusur. Kiigiik ve biiyiik loblar1 birbirine baglayan bolge (hinge), aktif bolge
olan ATP’nin baglandig1 katalitik yarig1 olusturur. Yarigin hidrofobik rezidiileri ATP i¢in
baglanma cebi olusturur. Yiklii rezidiiler ATP fosfat1 ve iki degerlikli katyonu baglar,
konumlandirir ve katalizde yer alir (12). N ve C-loblarinin yonelimleri ve aktif bolgedeki
korunmus rezidiiler, kinaz domaininin katalitik fonksiyonunun aktif ve inaktif

konformasyonlarinin olusumunu koordine eder (13).
2.1.3.1. Fosfat Baglayici1 Loop (P-Loop)

P-loop fosforilasyon katalizi sirasinda ATP’yi aktivasyon bolgesinde tutucu olarak
islev goriir ve sadece ATP’nin transfer edilemeyen fosfat atomu ile etkilesime girer. Glisin
(Gly) zengin loop ve AXK (Alanin-X-Lizin) motifine sahip olup yiiksek oranda
korunmustur. AXK motifindeki en dénemli aminoasit lizindir (Lys) (4). Aktif durumda Lys,
C-sarmalinin korunmug Glutamik asit (Glu) rezidiisii ile tuz kopriisii olusturur (aC-in) ve
ardindan ATP’yi tutmak ve yonlendirmek icin, ATP’nin o ve B fosfatlar ile etkilesir. C-
sarmalin N terminali kataliz i¢in suboptimal bir pozisyona rotasyon yaparsa (aC-out) kinaz

inaktif duruma geger (4, 14).
2.1.3.2. Aktivasyon Loop (A-Loop)

Aktivasyon loop 20-30 aminoasit uzunlugunda olup yiiksek oranda korunmus olan
DFG (Asp-Phe-Gly) ve APE (Ala-Pro-Glu) motiflerini igerir (15). Inaktif konformasyonda

A-loop protein ylizeyine ¢okerek substrat baglanmasini bloke eder ve kinaz inaktif hale gelir

(15).

DFG motifinin aktif konformasyonu fenilalanin (Phe) yan zincirinin konumuyla
belirlenir. Aktif formda (DFG-in) DFG motifinin Phe rezidiisii C-sarmal disinda
konumlanirken, yiiksek oranda korunmus Asp rezidii, ATP nin 3 fosfatinin oksijen atomu ile
direkt etkilesime giren divalan Mg*? ile baglanabilecek bir pozisyona geger. DFG-out
konformasyonda DFG motifindeki Phe ile Aspartik asit (Asp) yer degistirir ve Phe rezidii
ATP baglanma cebine yerlesir, Asp aktif alan disinda kalir. DFG-intermediate
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konformasyonda Phe C-sarmal cebi disinda DFG-in ile DFG-out arasinda bir yerde

konumlanir (15).
2.1.3.3. Katalitik Loop

Katalitik loop, substrat A-loop’a baglandiginda Y/HRD motifinin Asp ile etkilesir,

Asp rezidii tirozin, serin veya treonin rezidiilerinin y fosfat transferini kataliz eder (4).

e Gatekeeper: ATP baglanma alaninda, ATP’nin yerlesmedigi hidrofobik bir kavite
vardir. Gatekeeper, bu kavitenin herhangi bir molekiil ile bloke edilmesini &nler.
Boyut ve sekli, N ve C-loblarini birlestiren hinge bolgesinin ilk aminoasitine baglidir.
Rezidii biiyiik ise (CDK2'deki Phe-80 gibi) inhibitor girisi sterik olarak bloke
olurken, daha kiictik rezidiiler (B-RAF’daki Thr-529 gibi) inhibitoriin cebe girmesine

ve baglanmasina izin verir (4).

2.1.4. Aktif ve Inaktif Protein Kinaz Yapilari

Tiim protein kinazlarda katalizde 6nemli olan ve yukarida tartisilan bu korunmus
rezidiiler K/E/D/D (Lys/Glu/Asp/Asp) imzasi olarak bilinir (6). Asp tiim protein kinazlarda

en ¢ok korunan rezidiilerden biridir (14).

Aktif konformasyonda protein kinaz domaininin K/E/D/D motifi ve hidrofobik
omurga rol oynar (6, 16). Aktivasyon durumlari; DFG-Asp (in: aktif; out: inaktif), aC-sarmal
(in: aktif; out: inaktif) (16, 17), A-loop (ag¢ik: aktif; kapali: inaktif) (16) ve diizenleyici
omurga (lineer: aktif; carpik: inaktif) olarak bilinir (17). K/E/D/D rezidiilerinden Lys ve Glu
N-loba, iki Asp rezidiisii C-loba dahildir (6).

2.1.5. Protein Tirozin Kinaz Alt Aileleri

Protein tirozin kinazlar primer yapilarina ve katalitik domain evrimsel iliskisine
gore, Src, Abl alt aile tiyeleri, li¢ farkli growth faktor reseptor alt ailesi ve diger reseptor

benzeri protein ailesi olmak tizere gruplandirilmiglardir (11).

Src alt ailesi

Abl alt ailesi

Epidermal growth faktor reseptdr alt ailesi
Insiilin reseptor alt ailesi

Platelet derive growth faktor reseptor alt ailesi

o ok~ wnF

Diger reseptdr benzeri protein tirozin kinazlar (TKR11, TKR16)
6
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2.1.5.1. Abl1 (Abelson) Kinaz (Abl)

Protein tirozin kinaz ailesinin Abll alt ailesi, Abll geni tarafindan kodlanmaktadir.
Abl1 onkojeni kromozom 9’un uzun kolunda lokalizedir (18). Abl geni ilk defa Abelson fare
lenfosarkom virusunda tlimdral bir gen olarak saptanmistir ve Abl1 olarak tanimlanir. Abl2,

Abl1 ile dizi benzerligi olan paralog bir gendir (19). Abl1 kinaz intraselliiler bir NRTK dir.

Abl1 bir master switch kinaz degildir. Eger bir protein kinaz spesifik bir sinyal ile
aktive ediliyor ve fosforilasyon sinyalini bu siirecle arttirtyorsa bu master switch kinaz
etkisidir. Abl1 spesifik bir biiyiime faktorii, spesifik bir ikinci mesajc1 veya spesifik bir bagka
kinaz tarafindan aktive edilebilir. Epidermal growth faktor reseptor (EGFR), platelet-derive
growth faktor reseptdr (PDGFR), vaskiiler endotelial growth faktor reseptor (VEGFR) gibi
RTK’lar dahil bir¢ok farkli ekstrinsik ligand, ayrica DNA hasari, oksidatif stres gibi intrinsik
sinyaller tarafindan aktive edilebilmektedir (20).

2.1.5.2. Abl1 Kinaz Enziminin Yapisi

Abll kinaz bolgesi, ATP fosfatinin, protein ve peptidlerin tirozin rezidiilerine
transferini kataliz eder. Amino terminal (N-lob) kisim, 5 antiparalel B-zincir ve aC sarmali
olarak adlandirilan tek bir a-sarmaldan olusur. Bu kisimda yer alan SH1 domaini katalizi,
SH2 domaini fosfotirozin baglanmasini ve SH3 domaini de kinaz inhibisyon fonksiyonunu
diizenler (21). Karboksi terminal (C-lob) temelde sarmaldir ve peptid — substrat baglanma
bolgesini kapsar. Bu lobda niiklear lokalizasyon icin gerekli lizin zengin motif, ikili DNA
baglayict domain, F ve G aktin baglayict domainler bulunur (8, 21). Kinaz aktivitesi ve
membran lokalizasyonunda rol oynayan miristolizasyon i¢in sinyal sekansina sahip N
terminal (N-cap) bolgesi, kinaz alanina ilave olmustur (Sekil 4). N ve C-loblar arasinda yer

alan aktif bolge, her iki lobun korunmus aminoasitlerini igerir (13).

N-lobda glisin zengin loop (GXGX®G) bulunur ve P-loop olarak bilinir. Abll ®’i
Tyr253’tiir. P-loop oldukg¢a esnektir ve bagli ATP molekiiliiniin B ve y fosfatlarinin {izerine
kivrilir. Katalitik loop bazi Abl1’de Asp363’tiir ve fosfor transfer reaksiyonunda rol oynar.
Bagli ATP’nin adenini, N ve C loblar1 birlestiren hinge bdlgesinin atomlar ile 2 hidrojen
bag1 olusturur. ATP baglanma cebinin arkasinda bulunan rezidii, inhibitdr spesifikliginden
ve baglanmasindan sorumlu “gatekeeper” rezidiisiidiir. Bu rezidii Abl1’de Thr315°tir.
Kinazin en esnek segmenti A-looptur ve kinaz aktivasyonunda ana rolii istlenir. A-loopta

DFG motifi (Asp381-Phe382-Gly383) ve merkezde Tyr393 bulunur (22) (Sekil 2). Abll A-
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loop, aktif konformasyonda acik iken, inaktif konformasyonda kapalidir. A¢ik pozisyonda
protein substrati C-loba baglanabilirken, kapali konformasyonda substrat baglanmasi bloke

olur (6). Abll kinazi aktif konformasyonda iken Tyr393 fosforiledir (23).
2\
@€ { f\

N-lobe , : \ ; ( *

C-lobe

ATP-peptide
conjugate

Sekil 2. Abll kinaz enziminin katalitik domaini (24)

2.1.5.3. Abl Kinazin Otoinhibisyon Mekanizmalari

Abl1 kinazin enzimatik aktivitesi otoinhibitdr mekanizmalarla sinirlandirilir. Amino
terminal glisinine bagl bir miristol grubu kinaz domaininin bir yiizey cebine yerleserek
otoinhibitdér katlanmaya yardimci olur. Kisa bir aminoterminal “cap” sekansi ilave yiizey
etkilesimi saglayarak inaktif konformasyonu stabilize eder (19). SH3 bir integral prolin
zengin motife (PXXP) baglanir ve bu intramolekiiler SH3/PXXP etkilesimi kinazi inaktif
konformasyonda kilitler. SH3 domain delesyonu veya internal PXXP motifinin mutasyonlar1

bu otoinhibitdr etkilesimi bozarak Abl kinaz aktivasyonuna yol agar (20).
2.1.6. Ber (breakpoint cluster region) Geni

Ber geni, 22. kromozomun uzun kolunda fonksiyonu bilinmeyen bir gende
lokalizedir (18). Bir¢cok fonksiyonel domainden olusan kompleks bir molekiildiir (25) (Sekil
3). Ber hematopoetik dokuda yiiksek oranda eksprese edilir ve hematolojik malignensilerde
PDGFRA, RET, Jak2 gibi ¢ok sayida kinazla fiizyon olusturdugu tespit edilmistir. Bu
yatkinligin nedeni tam olarak anlasilamasa da Ber’nin kromozomal kirilgan bdolgelerin

yakininda bulunmasinin, bu sikligin altinda yatan neden olabilecegi 6ne siiriilmiistiir (26).
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Ber, serin/treonin kinaz domaini ile serin ve treonin rezidiileri iizerinden otofosforile
olabilir. Ayn1 mekanizma ile Bcr/Abl1 de serin ve treonin rezidiilerinden otofosforile olabilir.

Bcer/Abl1’in otofosforilasyonlarinin ¢ogu Ber’den gergeklestirilir (25).
2.1.7. Ber/Abl Fiizyon Proteini ve Hastahik Patogenezindeki Onemi

Abll ve Ber genlerinin translokasyonlart sonucu olusan Bcer/Abll kimerik bir
onkoproteindir ve KML patogenezinde rol oynar. Bcr/Abll proteini hem Bcer, hem de
Abl1’den bazi domainlere sahiptir. Ber kirigmin lokalizasyonuna gore olusan gen {iriinii
degisir. Ornegin; Bcr/Abll, akut lenfoblastik 16semide 190 kilodalton (kDA), kronik
notrofilik 16semide 230 kDA iken KML’de p210 kDA’ dir (Sekil 3).

> Lo D e | D (80 ()
@-[ Ser/The Kinaz ][ RhofGEF ][ Calg, ][ Rac-GAP ] Bl

B BT D & T
e e | oo (580 o ) R - (5858 e
(e B i) v | o D e ) D o (0 )

Sekil 3. Bcr/Abll fiizyon proteinlerinin domain sematizasyonu (Soverini’den uyarlandi)
(18).
Bcer/Abll flizyon proteininin Ser/Thr kinaz domaini Tyrl77 igerir (B). Tyrl177
fosforilasyonu, Ber/Abll aracili 16komogenez i¢in esansiyeldir (27). Abll domainlerinden

SH1 kinaz domainidir, SH2 ve SH3 diger proteinlerle etkilesimi diizenler (18).

Abll kinaz aktivitesi siki kontrol altindayken, Ber/Abll’de kontrolsiiz aktivasyon
meydana gelir. Bu aktivasyonunun nedeni, Ber fiizyonu neticesinde Abll N-cap’iin
cogunun kaybedilmesidir. N-terminal cap’i kaybedilince, kritik diizenleyici role sahip
miristolasyon sinyal sekans bolgesi de kaybedilmis olur (27). Normal sartlarda, N-lob
miristik asit grubu kinaz domaininin C-lobundaki derin hidrofobik cebe baglanir, bu da
otoinhibisyona yol acar (18). Bcr/Abl1’de ise N-cap ve miristil asitin SH3 ve SH2 ile negatif
diizenleyici etkilesimi kaybedilir. Ilave olarak Ber’den gelen CC (coiled-coin) domaini N-

terminale katilir. Bu domain Ber/Abl1 oligomerizasyonuna ve bunun sonucunda ¢ok sayida
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Abl1 kinaz domainlerini yan yana getirerek kinaz aktivasyonuna katkida bulunan aktivasyon
ve diger bolgelerin fosforilasyonuna yol acar (13). Sonugta patogenetik ve 16komojenik

Bcer/Abll tirozin kinaz aktivitesi ortaya ¢ikar (19).

Bcr/Abll proteininde hidrofobik omurgayi, Met290, Leu301, His361 ve Phe382
rezidiileri olusturur. Phe382 ayni1 zamanda DFG motif {iyesidir. Phe382 konformasyon

degisiklikleri (DFG-in, DFG-out) omurga stabilizasyonunu etkiler (28).
2.1.8. Protein Tirozin Kinaz Inhibitorleri

Protein kinaz inhibitorleri genel olarak, geri doniisiimlii (kovalent olmayan), geri
dontisiimsiiz (kovalent), ATP ile yarismali ve allosterik baglanma &zelliklerine gore
simiflandirilir (14, 18). Buna gore kinaz inhibitorleri Tip I — VII olarak simiflandirilabilir
(Tablo 1) (16, 29).

e Tip I inhibitérler: Tip I konformasyonda Tyr393 fosforillenmis durumdadir (30).
Tip I inhibitorler, protein kinazin ATP baglanma bolgesine ATP ile yarismali ve geri
dontigimlii  (reversible) baglanirlar (6). Kinazin aktif, DFG-in ve C-in
konformasyonuna baglanirlar (31). DFG-in konformasyonunda, A-loop DFG
motifinin aspartik asit yan zinciri kinazin i¢ine dogru yer degistirir ve ATP baglanma
bolgesinde hizalanir (29). Tip I inhibitdrler ATP’den daha selektif olabilmek igin
tipik olarak sadece ATP adenin grubunun baglandigi alana yerlesmezler, bunun
yaninda farkli proksimal bolgelere, 6zellikle de 6n cep, hidrofobik cep, DFG motifi
ve P-loop bdlgesine de uzanirlar (32).

e Tip 12 inhibitérler: ATP ile yarismali olarak kinazin inaktif, DFG-in, C-out
konformasyona baglanirlar (31).

e Tip II inhibitorler: Tip 1l konformasyonda A-loop Tyr393 fosforillenmemis
durumdadir (30). Tip II inhibitorler ATP ile yarismali olarak kinazin inaktif, DFG-
out (C-in veya C-out) konformasyonuna baglanirlar (31). Tip II inhibitérler, ATP
adenininin baglanma bdlgesini doldurmanin yaninda, DFG-out motif ve allosterik
cebe de baglanirlar. Allosterik cep bolgesine baglanmalarima ragmen tip I
inhibitorlerden daha selektif degillerdir (32). Tip II inhibitorleri arka yariga dogru
uzaniyorsa 1A, uzanmiyorsa IIB inhibitor olarak adlandirilir (16).

e Tip III inhibitorler: Katalitik ATP baglanma alanina uzaktan baglanarak kinaz
aktivitesini allosterik olarak inhibe ederler. Adenin baglanma cebinde ATP baglanma

bolgesine yakin baglanan allosterik inhibitorler tip IIIA, daha uzak bir yere
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baglananlar tip IIIB kabul edilir (29). Bu inhibitorler toksisiteyi azaltmak ve
gatekeeper mutasyon direncinin {istesinden gelmek amaciyla gelistirilmistir (33).

e Tip IV Inhibitorler: ATP baglanma bélgesi disinda bir bolgeye baglanirlar (29). Bu
tip inhibitdrlerin potansiyel avantaji, tiim substratlar i¢in degil, baz1 substratlar igin
fosforilasyonu bozmasidir (33).

e Tip V Inhibitorler: Bivalan inhibitorlerdir. Geri doniissiiz olarak aktif kinaz bolgesi
ile peptid motifine baglanirlar. ATP baglanma boélgesi disinda kendine 6zgii bir
yapiya baglanmalari, bu grup ajanlar1 oldukga selektif ve etkin yapar (29).

e Tip VI Inhibitorler: Inhibitoriin reaktif elektrofilik gruplari ile niikleofilik
sisteinlerin etkilesimi yoluyla kinaz hedeflerine kovalent baglanirlar (29). Inhibitore
eklenen reaktif elektrofilik bir grup primer olarak niikleofilik sistein ile ve daha az
da lizin, aspartik asit ve tirozin ile kovalent etkilesime girer (33). Sistein kataliz i¢in
gerekli degildir fakat ATP baglanma alanini kalici olarak bloke edebilir (31).

e Tip VII inhibitorler: Klasik olmayan allosterik inhibitér olarak tanimlanirlar.
Reseptor tirozin kinazlarin ekstraselliiler domainlerini hedeflerler. Bu inhibitorler
diger inhibitorlerden daha kiigiiktiir ve kinaz domaini / ligand / polipeptid baglanma

alanlarina baglanip direkt blokaj yapmazlar (29).
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Tablo 1. Protein kinaz inhibitérlerinin siniflandirilmasi (16, 29)

Tip 1 Tip 11 (A/B)  Tip Il Tip IV TipV Tip VI Tip VI
Gosterim S — s o R FaTy— T A T
- \\ > = » | i
Baglanma ATP alani ATP alani ATP cebi Substrat iki bolge ATP veya Ekstraselliiler
alani (aktif) ve DFG icinde baglayict arasinda diger alanlar  allosterik alan
cebi domain uzanir
(inaktif) (Bivalan)
inhibisyon ~ ATP ATP Allosterik Allosterik Allosterik Kovalent Kovalent
ozelligi yarigmali yarigmali inhibitor inhibitor (bivalan inhibitor inhibitor
inhibitor)
ATP- Evet Evet Hayir Hayir Degisken Hayir Hayir
yarigsmal
Geri Evet Evet Evet Evet Evet Genellikle Genellikle
doniislii hayir hayir

2.1.9. Ber/Abll Uzerine Etkili Ajanlar ve Etki Mekanizmalar

KML tedavisinde kullanilan imatinib birinci jenerasyon, dasatinib, nilotinib ve

bosutinib ikinci jenerasyon ajanlardir. ikinci jenerasyon ajanlarla daha erken derin molekiiler

yanitlar elde edilebilmektedir. Bu tedavilere yanit kaybi olmasi durumunda kullanilacak

alternatif tedavi olan ponatinib, iigiincii jenerasyon TKI olarak kabul edilir (34).

e Imatinib: FDA (U.S. Food and Drug Administration) tarafindan onaylanan ilk

kiiciik molekiillii protein kinaz inhibitoriidiir. Abll kinaz domaininin inaktif

konformasyonuna baglanarak Bcr/Abll katalitik aktivitesini inhibe eden bir tip 11

inhibit6rdiir (16). Imatinib molekiiliiniin Abl1 kinaz selektivitesinin belirleyicileri, A

loop baglangicindaki DFG motifi ile P-loop konformasyonlaridir. C-Src, Abl1 kinaz
ile kinaz domaininde %50, DFG motifi etrafinda ve ATP bolgesinde yaklasik %90

sekans benzerligine sahip olmasina ragmen farkli inaktif kinaz konformasyonuna

sahiptir. Dolayisiyla, c-Src gibi DFG-out konformasyonu yapamayan kinazlar

imatinib molekiiliine giiclii sekilde baglayamaz (35). P-loop, imatinib ile kompleks

olusturmasi sirasinda inaktif konformasyon olusturur. Bu konformasyon, P-loopun

Tyr253’iliniin imatinibin pirimidin grubu ile yiiz ylize aromatik bir etkilesim
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olusturmasini saglar. Ayni zamanda Phe382 yan zinciri P-loopun aktif konformasyon
olusturmasini 6nler (35).

e Dasatinib: Abl1’in tip I inhibitoriidiir. Abl1 kinazin hinge bdlgesinde Met318 ile 2
adet, Thr315 yan zinciri ile 1 adet hidrojen bagi olusturur (23) (16). Bunlarin yaninda
Leu248, Gly321, Thr315 metil grubu, Met290, Val299, 1le313, Ala380, Leu248,
Tyr253, Val269, Val270, Lys271, Met290, Val299, 11e313, *}’Phe-Met-Thr-Tyr??°,
Leu370, Ala330 ile hidrofobik temas kurar (16). Dasatinib A-loop ile bagli formda
iken Phe382, aktif kinazlarda tipik olarak goriildiigii gibi, ATP tarafindan
ulagilamayan hidrofobik cebe gomiiliir. Dasatinib, Phe382’nin isgal ettigi hidrofobik
cebe dogru ¢ikinti yapmaz. Bu da, aktivasyon loop’unun neden dasatinib bagh iken
aktif konformasyonda olabilirken, imatinib bagli iken olamadigini agiklar (23).

e DCC-2036: Hem dogal tip, hem de T3151 mutant Abll enzimi ile DFG-out tip Il
baglanma yapar. Abll kinaz1 ATP ile yarismasiz olarak inhibe eder. Thr315 ile direkt
baglanma iligkisi kurmadan inhibisyon yapan bir ajandir. Abll’de Arg383, aktif
konformasyonda fosforile Tyr393’ii stabilize eden kritik bir partnerdir. Inaktif tip II
konformasyonda Arg386 ve Tyr393 birbirinden ayrilir ve Tyr393 substrat cebini
doldurmak iizere hareket eder, Arg386 da kinaz i¢inde Glu282’ye dogru hareket eder.
DCC-2036 Glu282/Arg386 arasinda hidrojen bagi olusumunu indiikler (30). DCC-
2036’nin baglanma 6zelligi, dayanikli tip II inhibisyon yaparak, tip II durumundan
tip I durumuna konformasyonel kagisi Onler. Bu sekildeki tip II inhibisyon,
konformasyonel kontrol inhibisyonu olarak adlandirilir (30).

e Nilotinib: AbI1 kinazin inaktif konformasyonuna baglanan bir tip II kinaz
inhibitoriidiir. Yapisal olarak imatinib ile iligkilidir. Daha az hidrojen bag1 ve daha
fazla lifofiliklik olusturmak ve bu sayede baglanma afinitesi ve spesifikligi arttirmak
amaciyla imatinib kristal yapisina dayali olarak olusturulmus bir molekiildiir (18).

e Bosutinib: Abll kinazin tip II inhibitoriidiir. Ancak DFG-out konformasyonu
imatinibin olusturdugu konformasyonundan farklidir. Abl1 kinazin DFG-in ve DFG-
out konformasyonlarina baglanabilir. Dolayisiyla aktivitesi i¢in imatinibde oldugu
gibi sik1 konformasyon gerekliligine ihtiya¢ duymaz. Abll hinge bolgesi rezidiisii
Met318 ile H-bag1 yapar (36).

e Ponatinib: Yap1 temelli ilag tasarim yontemi ile gelistirilmis bir molekiildiir. Tip 1T
ADI1 inhibitoridiir. Met318, Glu286, Asp381 ile H-bagi olusturur. Thr315 ile H-bagi

olusturmaz ve bu sayede T3 151 mutasyonuna etkili olur (18).
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2.1.10. Ber/Abll Tirozin Kinaz inhibitor Direnci

KML’de TKI tedavi yanitsizlig1 Ber/Abl1 kinaz bagimli ve Ber/Abl1 kinaz bagimsiz
mekanizmalar aracilifiyla gerceklesir. Kinaz bagimli mekanizma sterik bir engel veya
konformasyonel degisiklige yol agarak kinaz domainine ilag baglanmasini bozan bir
missense mutasyonu neticesinde, Bcer/Abll gen amplifikasyonu yoluyla, hiicre i¢i ilag
aliminda azalma veya atiliminda artis gibi mekanizmalar yoluyla gergeklestirilir. Kinaz
bagimsiz mekanizmada ise hiicre proliferasyon ve canliligini aktive eden JAK/STAT,
Wnt/ B-katenin, Src ailesi kinazlar1 gibi alternatif hiicre sinyal yolaklarinin aktive edilmesi

s0z konusudur (37).
2.1.11. Ber/Abl Kinaz Domain Mutasyonlari

Imatinib direnci olanlarda 90’dan fazla Ber/Abll mutasyonu tespit edilmistir, ancak
bir kistm mutasyon daha sik gdzlenir (Sekil 4). Farkli mutasyonlar degisken derecelerde TKI
direncine yol acarlar. Sik gézlenen ve TKI igin %50 inhibitdr konsantrasyon (ICso) verisi
mevcut olan mutasyonlarda, ilgili TKI tedavisi, en azindan standart doz ile tedaviye devam
edilmesi Onerilmez. Nadir goézlenen ve ICso verisi olmayan mutasyonlarda tedavi

degisimine, tedavi yanitina gore karar verilir (38).

12427

M244V D276G anglgt S417F/IY
K247R T277A F311L1 L3641 1418S/V
L248V E279K 13151 A365V AsIST
G250E/R V280A F317LVIIC A366G $438C
Q252RH V289AI Y320C L370P EA450K/G/AV
Y253F/H L324Q V371A E453G/K/V/Q
‘ E255K/V E373K E459K/V/G/Q
[ Poop B S R —
M237V oASH Vi;::,-‘, Ma72l
E258D Caas M343T ol S
w261L Katey A344V Faii Sakds
LS V2oL SN L387M/F/V E507G
E275K/Q M351T i}
E355D/G/A oo
H396P/R/A
A397P

Sekil 4. Bcr/Abll kinaz domain mutasyonlari (38)
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Kinaz domain mutasyonlar1 i¢inde T3151 mutasyonu en direngli mutasyondur.
Birinci basamak tedavi olan imatinib ile ikinci basamak tedaviler olan dasatinib, nilotinib ve
bosutinib tedavilerine oldukg¢a direnglidir (38). Bu mutasyon Abll kinazin gatekeeper
rezidiisii olan treoninin izoldsin ile degisimi sonucunda ortaya ¢ikar. Thr315 hidrojen bag:
olusturmak suretiyle TKI ile Abll arasinda etkilesimi saglayan kilit rezidiidiir (39). T315I
mutasyonu neticesinde hem TKI ile 315 rezidiisii arasinda olusmasi gereken temel bir
hidrojen bag1 kaybedilir, hem de hidrofobik cep izoldsin tarafindan doldurulunca ilacin bu
alana girisi bloke olur (37). Ponatinib, T315I dahil ¢ogu kinaz domain mutasyonlarina etkili
bir TKi’dir. Ancak aymi allelde iki veya daha fazla mutasyonun sdzkonusu oldugu bazi

compound mutasyonlarda ponatinib direnci gozlenir (40).
2.2. Bilgisayar Destekli Ila¢c Tasari (BDIT)

Yeni ilag kesfi ve gelistirilmesi zaman alici, uzun siiregli, pahali bir siiregtir. Bunlarla
birlikte piyasaya c¢ikarildiktan sonra oOngoriilemeyen risklerinin olmasi da diger bir
handikaptir. Bir ilacin marketlere girmesi ortalama 10-15 yil ve 500-800 milyon dolara
malolur ve biitcenin dnemli kismi sentez ve testler i¢in kullanilir (41). Bilgisayar destekli
ilag tasariminda kullanilan hesaplamali teknikler, bir¢ok hastaligin tedavisinde yeni bir ilag

molekiiliiniin kesfi ve gelistirilmesine dnemli katkilar saglamaktadir.

Bilgisayar  destekli  ila¢  tasarimlari  giinlimiizde  birka¢  yOntemle
gerceklestirilmektedir. Yap1 bilgisi mevcutsa yap1 temelli, yap1 bilgisi yok ama bilinen bir
ligand1 varsa ligand temelli ve her ikisi de biliniyorsa de novo ilag tasarimi yontemleri
uygulanabilir (42). Ligand temelli yontemlerde 6zellikle ligand verilerinden olusturulan
modeller, yap1 tabanli yaklasimlarda hedef makromolekiillerin yapisal verileri kullanilir

(43).
2.2.1.1. Yapi Temelli ila¢ Tasarim

Herhangi bir hastaligin tedavisi i¢in hedeflenen proteinlerin {i¢ boyutlu yapis1 ve
ligand baglanma alanlar1 kullanilir. Bu yontemle, protein — ligand etkilesimleri, baglanma
enerjisi ve liganda baghh reseptorde gerceklesen konformasyon degisiklikleri
anlasilabilmektedir (44). Hedef biyomolekiillerin yapilar1 ile ligandin en uygun
konformasyondaki baglanmasinin serbest enerjisi hesaplanir ve boylece ligandin hedef
yapiya karsi olan afinitesi tahmin edilir (42). Yontemin asamalar1 temel olarak; hedef

yapiin hazirlanmasi, ligand baglanma alaninin belirlenmesi, kiitiiphanelerden bilesiklerin
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olusturulmasi, molekiiler kenetleme, molekiiler dinamik simiilasyonlar ve baglanma
enerjilerinin hesaplanmasindan olusur (44). HIV proteaz inhibitérii amprenavir, bir
antibiyotik olan norfloksasin, karbonik anhidraz inhibitorii dorzolamid yap1 temelli ilag

tasarim yontemi ile gelistirilmis ilaglara 6rnektir (44).
2.2.1.2. Ligand Temelli ila¢ Tasarimi

Hedef reseptoriin tic boyutlu yapisi yoksa, o hedef proteine kars etkili oldugu bilinen
aktif bilesiklerin fizikokimyasal ve yapisal 6zellikleri tanimlanarak uygulanan bir yontemdir
(44). Farmakofor, QSAR (quantitative structure activity relationship) ve yapay zeka
tekniklerini kullanir (44).

Kullandig1 yontemler 1-, 2- ve 3- boyutlu olarak siniflandirilir. Bir boyutlu
metodlarda tanimlayicilar; molekiiliin yapisal verisi degil, molekiil agirligi, H-bag: alici
sayisl, polar yiizey alani gibi fizikokimyasal 6zellikleridir. Y ontem, spesifik bir gruba sahip
bir ajanin benzer fizikokimyasal ozelliklere sahip oldugunu kabul eder. Iki boyutlu
yontemler bilesiklerin 2 boyutlu yapilarini kullanir. Ug boyutlu yéntemlerde ise uzamsal
oryantasyon kullanilarak her bir atomun koordinasyonu ile en iyi molekiiler geometri

hesaplanir (43).
2.2.1.3. De Novo Ila¢ Tasarmm

Bu tasarim yontemi ile dncelikle hedef molekiiliin baglanma bolgesinde yer alan ve
ligandla etkilesimde onemli olacak hidrofobik, yiiklii, iyonize, H-bag alic1 ve vericileri gibi
ozellikli kisimlar belirlenir. Calisilmas1 planlanan ligandlar bu bolgelere baglanarak analiz
gerceklestirilir (42). Daha sonra bu baglanma boélgesinde etki gosteren efektdr yapilar
mevcut veri tabanlarinda arastirilir ve bulunan efektdr yapilar mevcut baglanma bolgesine
yerlestirilir ve hedef reseptdr iizerinde en etkin yapiya sahip olacak sekilde birlestirilerek
tasarim gerceklestirilir (42). Bu ilag tasarim ydnteminin, daha biiyiik bir kimyasal bolgenin
taranmasi, daha etkili ve spesifik bilesiklerin tasarimi, mevcut tedavilere ek daha yeni ve
daha gelismis tedavilerde kullanilmak iizere olusturulan potansiyel ilaglar1 gelistirmenin

maliyet ve zaman agisindan uygun bir ¢izgide yer almasi gibi avantajlari bulunmaktadir (45).
2.2.2. ADMET (Emilim, Dagilim, Metabolizma, Atilim, Toksisite)

Ilag kesfi ve gelistirmesi siirecinde etkinlik ve giivenlilik en dénemli unsurlardar.
Kiiciik molekiillerin emilim, dagilim, metabolizma, atilim, biyoyararlanim ve kan beyin

bariyeri geg¢isini degerlendirilir (46). ADMET analizleri ila¢ kesif ve gelisiminin her
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asamasinda hayati rol oynarlar (47). Tiim ila¢ aday molekiillerine ADMET testi
uygulanmalidir (48).

In siliko yontemler, bilgisayar kullanilarak, biiyiikk veritabanlarmin taranmasi
suretiye daha hizli, basit ve ucuz ADMET analizi yapilmasina imkan saglamistir. Bununla
birlikte bu modeller in vitro ve in vivo testlerin yerini tamami ile alamaz. In vivo testler, altta
yatan karmasik biyolojik siireclerin degerlendirilmesine de imkan saglar. In siliko ADMET
testleri ile, belirli sayida, 6zelliklerine gore siniflandirilmis bilesik {izerinden absorbsiyon,
dagilim, metabolizma, atilim ve toksisite tahminleri yapilir (46). Lipinski ve arkadaslarinin
“Besler Kurali” 1997°den beri, bir ilacin oral iyi emilip emilmedigini degerlendiren bir
belirte¢ olarak kullanilmaktadir (47, 49). >5 H-bag alicis1i, >10 H-bag vericisi, molekiiler
agirlik >500, hesaplanmis LogP (CLogP) >5 veya MLogP >4.15 olmasi kotii absorbsiyon ve
permeabilite ile iligkilidir (49). Bu kurallardan >2’sinin ihlali halinde bilesik oral yoldan
aktif olamaz. Ancak bu kurallar karmasik dogal bilesikler i¢in gegerli degildir (47).

2.2.3. Molekiiler Kenetlenme (Docking):

Molekiiler kenetleme yap1 temelli ila¢ tasariminda en sik kullanilan yontemlerden
biridir. Bu yontem ile bir molekiiliin ikinci bir molekiille baglanmasi ve bagli iken kararl bir
kompleks olusturmasi sirasinda atomlarin uzayda tercih ettigi konumlanma tahmin edilir.
Baglanma 6zelliklerinin ortaya konulmasi, temel biyokimyasal siireglerin anlasilmasinda ve

akilci ilag tasarlanmasinda ¢ok 6dnemlidir (50).

Kiiciik molekiil — protein ve protein — protein kenetlenmesi olmak lizere iki tip
molekiiler kenetlenme s6z konusudur. Ligandin enzime baglanmasi bilgisayar ortaminda
incelenir. Baglanma bdlgesi (aktif bolge) ligandin proteine baglandigi bolgedir. Ancak
protein — ligand kenetlenmesinde baglanma bolgesi tanimlamasi ile “bag’dan ziyade
ligandin konformasyon, oryantasyon ve pozisyonu kastedilir. Siirekli hareket halinde olan
protein ve ligand, bu hareketleri ile en diisiik enerjili pozisyona gecger (50). Molekiiler
kenetleme temelli sanal taramalarda en yiliksek baglanma afinitesi ve dogru baglanma modu
tespit edilir. Bunlar1 hidrofobik, sterik ve elektrostatik verileri birlestirmek ve optimize
etmek  suretiyle  gergeklestirir.  Dezavantaji  reseptorlerin  hareketsiz  olarak

degerlendirilmesidir (51).

17

Bu belge giivenli elektronik imza ile imzalanmistir. :
Dogrulama Kod: 7D9DSEE0-ED89-42CD-ADCD-9E371E9AD25D Dogrulama Adres: https://www.turkiye.gov.tr/karadeniz-teknik-universitesi-ebys



3. GEREC VE YONTEM

Bu tez ¢alismasinda KML tedavisine yonelik terapotik ajanlarin ana hedefi olan
Bcer/Abll flizyon proteininin tirozin kinaz aktivitesine karst mevcut ila¢ molekiillerinden
daha etkin, daha spesifik ve daha az yan etkili yeni tirozin kinaz inhibitdrlerinin bilgisayar

destekli ilag tasarim yontemleri ile gelistirilmesini amaglanmustur.

Bu amag kapsaminda bu tez ¢alismasi tip I ve tip II inhibisyon degerlendirilmesi
amaciyla iki farkli yonden incelenmistir. Bu dogrultuda, tirozin kinaz aktivitesine sahip Abl1
proteininin mutasyonsuz dogal formu ve direncgli mutasyon olan T3151 kinaz domain

mutasyonlu formu hedef protein yapilar1 olarak se¢ilmistir.

Calismanin ilk asamasinda hedef proteinlerin {i¢ boyutlu yapi1 analizleri ve 994
bilesigin yap1 optimizasyonlari gergeklestirilmistir. ikinci asamada taramas1 yapilacak 994
adet bilesigin ADME ve toksisite Ozellikleri farmakokinetik agidan degerlendirilmistir.
Ugiincii asamada hedef dogal ve mutant formdaki tip I ve tip II enzimleri ile 994 kimyasal
bilesik arasindaki etkilesim bolgeleri, molekiiler kenetlenme yontemi ile molekiiler diizeyde
belirlenip biyolojik etkinlik tahminleri yapilmistir. Sekil 5°te bu tez ¢aligmasi i¢in uygulanan

yontemlerin is akis semasi sunulmustur.
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3.1. Hedef Proteinlerin Yapi Analizi

Ulusal Biyoteknoloji Bilgi Merkezi’nden (National Center of Biotechnology
Information - NCBI) Abl1 (proto-oncogene 1, non-receptor tyrosine kinase) gen ve protein
(tyrosine-protein kinase Abl1 isoform a [Homo sapiens]) erisim numaralari ve protein sekans

uzunlugu bilgilerine ulagilmistir (NP_005148.2).

Insan tiiriine ait Abl1 proteini i¢in 3-boyutlu yapilar incelenerek tirozin kinaz domain
bolgesini (242-493 aminoasit araligini) kapsayan kristal yapilar degerlendirilmeye alinarak,
bunlar i¢inden en diisiikk ¢oziiniirliige sahip, i¢cinde ligandi olan ve hem dogal hem de

mutasyonlu kristal yapilar belirlenmistir.

Mutasyonsuz tip I inhibisyonun hedef enzimi icin, protein veri bankasindan
(http://www.rcsb.org/), aktif konformasyonda olan, i¢ginde referans ligandi (Dasatinib)
bulunan, 2GQG PDB kodlu, 2.4 A ¢oziiniirliiklii yapr secilmistir (Sekil 6a). Bu yap1 dogal
form olup, T315I mutasyonlu, aktif konformasyonda insan tiirii icin Abl1 kristal yap1 mevcut
olamamasi nedeniyle BIOVIA Discovery Studio (DS) yaziliminin (52) Build Mutant
protokolii ile Thr315 rezidiisii, Ile315 rezidiisii olacak sekilde mutasyonlu yapiya

cevrilmistir (Sekil 6b).

Mutasyonsuz tip II inhibisyonun degerlendirilmesi i¢in enzimin inaktif
konformasyonda iginde referans ligandi (DCC2036) bulunan, 3QRI PDB kodlu, 2.1 A
¢coziiniirliklii yapr sec¢ilmistir (Sekil 6¢). T3151 mutasyonlu tip II inhibisyonun
degerlendirilmesi i¢in yine enzimin inaktif konformasyonda oldugu, i¢inde referans ligand1

bulunan, 3QRJ PDB kodlu, 1.82 A ¢dziiniirliiklii kristal yap1 segilmistir (Sekil 6d).

Secilen bu proteinlerin {i¢ boyutlu yapilar1 Discovery Studio programi ile agilarak
yapisinda bulunan ligand ve su molekiilleri ¢ikarilmistir. Ardindan PDB2PQR  yazilimi
(https://www.poissonboltzmann.org) (53) araciligr ile fizyolojik pH kosularinda uygun

hidrojen atomlar1 eklenerek protonlanma islemi yapilmaistir.
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Sekil 6. Hedef enzimlerin kristal yapilar1 (a) Aktif konformasyonda mutasyonsuz yap1
(PDB: 2GQG), (b) aktif konformasyonda mutasyonlu yapi, (¢) inaktif
konformasyonda mutasyonsuz yapi (PDB: 3QRI), (d) inaktif konformasyonda
mutasyonlu yap1 (PDB: 3QRJ).

3.2. Ligandlarin Hazirlanmasi

ZINC (zinc) veritabanindan Abll proteinine en yiiksek afiniteli 994 adet ligand
secilmistir. Bu ligand yapilarina BIOVIA DS programi ile hidrojen atomlar1 eklenerek .pdb
dosya formatinda kaydedilmistir. Hazirlanan bu ligand molekiillerinin Avogadro programi

(http://avogadro.cc/) (54) ile geometrik optimizasyonlar1 gergeklestirilmistir.
3.3. Absorbsiyon, Dagilim, Metabolizma, Atilim, Tosisite (ADMET)

Analiz edilecek 994 ligandin emilim, dagilim, metabolizma, atilim ve toksisitelerini
degerlendirmek amaciyla ADMET analizleri yapilmistir. Bu amagcla, ligandlar (.smile)
formatinda hazirlanarak Discovery Studio programu ile analiz edilmistir. ADMET o6zellikleri

10 tanimlayici izerinden gerceklestirilmistir. Oral uygulanma sonrasi intestinal emilim PSA-
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2D, AlogP98 ve absorbsiyon diizeyi ile; stvilarda ¢oziiniirliik, solubilite ve solubilite diizeyi
ile; karaciger metabolizmasi CYP2D6 baglanma diizeyi ile dlgiilmiistiir. Ayrica kan beyin
bariyeri gecisi hepatotoksisite, plazma proteinlerine baglanma ve ames mutajenite analizleri
gerceklestirilmistir. Parametrelerin degerlendirme kriterleri Tablo 2°de sunulmustur.

Tablo 2. ADMET parametrelerinin tanimlanmasi
Absorbsiyon

Diizey Tanimlama
0 Iyi
1 Orta
2 Diistik
3 Cok disiik
Solubilite
Diizey Deger Ila¢ olma ihtimali
log(Sw) < -8.0 Asin diisiik
-8.0 <log(Sw) < -6.0 Hayir, ¢ok diisiik ama olas1
-6.0 <log(Sw) < -4.1 Evet, diisiik
-4.1 <log(Sw) <-2.0 Evet, iyi
-2.0 <log(Sw) 0.0 Evet, optimal
0.0 < log(Sw) Hayir, ¢ok solubil
-1000 Uyart: Bilinmeyen AlogP98
Kan - beyin bariyeri (BBB)

oo o1 A W N, O

Diizey Tanimlama

0 Cok ytiksek penetran
Yiiksek

Orta

Diisiik

A W N e

Tanimlanmamis
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3.4. Molekiiler Kenetlenme (Docking)

Dogal formdaki Abl1 proteinin tip I inhibisyon mekanizmasi i¢in segilen 2GQG .pdb
kodlu kristal yapi ile olusturdugumuz T3151 mutasyonlu yapiya bagli dasatinib bilesiginin,
baglanmasinda Onemli role sahip aminoasitler AGFR1.2 (55) programi yardimiyla
tanimlanmistir. Bu dogrultuda, protein-ligand baglanma bdlgesine ait X, y ve z kartezyen
koordinatlarmin merkezi 44.245, 79.404 ve 39.167, grid kutusuna ait boyutlar 62 A, 52 A
ve 48 A, grid boslugu 0.375 A olarak belirlenerek .gpf (grid parameter file) dosyasi

olusturulmustur.

Dogal formdaki Abl1 proteinin tip II inhibisyon mekanizmasi i¢in se¢ilen 3QRI .pdb
kodlu kristal yap1 ile bagli DCC-2036 bilesiginin, baglanmasinda onemli role sahip
aminoasitler AGFR1.2 programi yardimiyla tanimlanmistir. Bu dogrultuda, protein-ligand
baglanma bolgesine ait X, y ve z kartezyen koordinatlarinin merkez 27.029, 14.617 ve
29.038, grid kutusuna ait boyutlar 42 A, 74 A ve 52 A, grid boslugu 0.375 A olarak
belirlenerek .gpf (grid parameter file) dosyasi olusturulmustur. Mutasyonlu tip II inhibisyon
mekanizmasi i¢in secilen 3QRJ pdb kodlu kristal yapi ile bagli DCC-2036 bilesiginin,
baglanmasinda Onemli role sahip aminoasitler AGFR1.2 programi yardimiyla
tanimlanmistir. Bu dogrultuda, protein-ligand baglanma bolgesine ait x, y ve z kartezyen
koordinatlarinin merkezi 5.152, -14.078 ve 27.236, grid kutusuna ait boyutlar 38 A, 74 A ve
50 A, grid boslugu 0.375 A olarak belirlenerek .gpf (grid parameter file) dosyasi

olusturulmustur.

Hazirlanan grid parametre bilgileri dogrultusunda 994 adet kimyasal molekiiliin her
biri i¢in hem tip I inhibisyon mekanizmasini, hem de tip II inhibisyon mekanizmasin
incelemek amaciyla dogal ve mutasyonlu kristal yapilarla c¢oklu kenetlenme islemi
AutoDock4.2 programi (56) ile gergeklestirilmistir. 994 adet kimyasal molekiiliin hedef
proteinlerin baglanma bdlgesine optimum konformasyon taramasi amaciyla hibrit bir
genetik algoritma olan Lamarckian Genetik Algoritmasi kullanildi. Bu analizler igin,
Nscore—evals MAX = 2.500.000, Ngens MAX =27.000 standart parametreler ve 100
calistirma adimi1 (kosum) seklinde ayarlanarak .dpf (docking parameter file) dosyasi

olusturulmustur.

Coklu kenetleme i¢in hazirlanan parametre dosyalar1t Raccoon programi (57) ile 994
adet kimyasal molekiil ve 4 adet hedef protein yap1 i¢in toplam 3976 adet . gpf ve .dpf
dosyalar1 olusturularak TUBITAK ULAKBIM, Yiiksek Basarim ve Grid Hesaplama
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Merkezi’'nde (TRUBA kaynaklarinda) kenetlenme islemi gergeklestirildi. Bu islem
sonucunda, her bir ligandin hedef molekiilii ile baglanma serbest enerjisi (AG) ve baglanma
afinitesi hesaplanmistir. En diisiik baglanma enerjisine sahip molekiillerin enzim — ligand
etkilesimleri 2-boyutlu modellenerek molekiiller arasi etkilesimde onemli role sahip

aminoasitler ve bag tiirleri degerlendirilmistir.
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4. BULGULAR

4.1. Tip I inhibisyonun Molekiiler Kenetlenme Sonuclari

Tip I inhibisyon mekanizmasi i¢in belirlenen referans molekiil olan Dasatinib ile hem
dogal hem de mutasyonlu kristal yapilarin kenetlenme karakteristikleri degerlendirilmistir.
Buna gore Dasatinib bilesiginin, hedef enzimin dogal formunun Gly251, Tyr253, Gly254 ve
Thr315 rezidiileri ile H-bag1 olusturdugu goézlenmistir. T3151 mutasyonu varliginda ise
Leu248, Met318, Arg367 ile H-bag1 ve mutasyon neticesinde 315. rezidiiye yerlesen Ile ile
alkil bag1 yapabildigi gozlenmistir (Sekil 7. a, b).
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GLU
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370
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269
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Sekil 7. Dasatinib referans molekiiliiniin molekiiler kenetleme o&zellikleri, (a) aktif
konformasyonda mutasyonsuz yapi (PDB: 2GQG), (b) aktif konformasyonda
mutasyonlu yap1
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Ayrica, analizi yapilan 994 bilesikten 36 tanesi Dasatinib bilesigine gére dogal enzim

yapisina daha iyi baglanma afinitesi gostermistir. (Tablo 3).

Tablo 3. Dogal enzim ile en yiiksek tip I baglama afinitesi gosteren ilk 10 bilesik
Tip 1 dogal tip

Ligand Numaras1  Isim pKi (LE) K AG
(nM) kcal/mol

Dasatinib ZINC000003986735 10.8 13.35 -10.74
221 ZINC000096273048 5.9 0.058 -13.96
776 ZINC000028957685 7.57 0.194 -13.25
806 ZINC000058592599 1.7 0.069 -13.86
870 ZINC000036241952 8.15 0.219 -13.18
901 ZINC000028957672 8.36 0.057 -13.97
911 ZINC000028957682 8.46 0.011 -14.91
912 ZINC000028957678 8.46 0.057 -13.98
921 ZINC000028957661 8.54 0.161 -13.36
972 ZINC000066128696 9.3 0.04 -14.09
986 ZINC000028957649 9.52 0.194 -13.25

Aktif konformasyondaki dogal enzime en diisik baglanma enerjisi ile
baglananlardan ilk 10 tanesi 221, 776, 806, 870, 901, 911, 912, 921, 972 ve 986 numarali
kimyasal bilesiklerdir. Bu bilesikler -13.25 kcal/mol ile -14.91 kcal/mol arasinda baglanma
enerjilerine sahip olup ¢ok giiclii baglanma afinitesi géstermislerdir. Bu ligandlarin protein

baglantilarinin 2-boyutlu goriintiileri Sekil 8’de sunulmustur.
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Sekil 8. Aktif konformasyondaki dogal form enzim ile molekiiler kenetlenme sonrasi en
yiiksek baglanma enerjisi gosteren 10 bilesigin 2-boyutlu etkilesimleri

Aktif konformasyondaki mutant formdaki enzim yapisina, Dasatanib bilesigine gore
daha yiiksek baglanma afinitesi ile baglanan bilesikler 64, 221, 766, 889, 901, 911, 912, 921,
943 ve 972 numaral1 bilesiklerdir. Bu bilesikler -12.97 kcal/mol ile -14.27 kcal/mol arasinda
baglanma enerjilerine sahip olup c¢ok giiclii baglanma afinitesi gostermislerdir (Tablo 4).
Bu ligandlarin protein baglantilarinin 2 boyutlu goriintiileri Sekil 9°de sunulmustur. Diger
ligandlar ile aktif konformasyondaki hedef enzimler arasinda gerceklestirilen molekiiler

kenetlenme sonuglar1 Ek 1°de (Tablo 8) sunulmustur.
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Tablo 4. Mutant enzim ile en yiiksek tip I baglama afinitesi gosteren ilk 10 bilesik
Tip 1 mutant

Ligand Numarasi Isim pKi (LE) K AG
(nM) kcal/mol

Dasatinib ZINC000003986735 10.8 4911  -9.97
64 ZINC000066251587 5.31 0.310 -12.97
221 ZINC000096273048 5.9 0.213 -13.19
766 ZINCO000036176898 7.52 0.117 -13.55
889 ZINC000101499124 8.3 0.217 -13.18
901 ZINC000028957672 8.36 0.131  -13.48
911 ZINC000028957682 8.46 0.064 -13.90
912 ZINC000028957678 8.46 0.125 -13.51
921 ZINC000028957661 8.54 0.291 -13.01
943 ZINC000028957676 8.77 0.339 -12.92
972 ZINC000066128696 9.3 0.034  -14.27
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Sekil 9. Aktif konformasyondaki mutant form enzim ile molekiiler kenetlenme sonrasi en
yiiksek baglanma enerjisi gosteren 10 bilesigin 2-boyutlu etkilesimleri

4.2. Tip II inhibisyonun Molekiiler Kenetlenme Sonuclar

Tip II inhibisyon mekanizmasi i¢in belirlenen referans molekiil olan DCC-2036
bilesigi ile hem dogal hem de mutasyonlu kristal yapilarin kenetlenme karakteristikleri
degerlendirilmistir. Buna goére DCC-2036’nin dogal hedef proteinin Glu286, Met318,
Asp381 rezidiileri ile H-bag1, Thr315 rezidiisii ile van der Waals bag1 olusturmustur. T315I
mutasyonu varliginda ise DCC-2036 bilesiginin hedef enzim yapisindaki Glu286, Met318,
Asp381 rezidiileri ile H-bagi, Thr/Ile315 ile pi-alkil bagt olusturdugu izlenmistir (Sekil 10
a, b).

Ayrica, analizi yapilan 994 bilesikten 8 tanesi DCC-2036’ya gore dogal enzim
yapisina, daha 1yi baglanma afinitesi gosterirken (Tablo 5), 12 tanesi mutant formdaki enzim
yapisina daha iyi baglanma afinitesi gostermistir. (Tablo 6). Diger ligandlar ile inaktif
konformasyondaki hedef proteinler arasinda gergeklestirilen molekiiler kenetlenme

sonuclar1 Ek 2°te (Tablo 9) sunulmustur.
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Sekil 10. DCC-2036 referans molekiiliniin molekiiler kenetleme o6zellikleri (a) inaktif

konformasyonda mutasyonsuz yapi (PDB: 3QRI), (b) inaktif konformasyonda
mutasyonlu yap1 (PDB: 3QRJ)
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Tablo 5. Referans molekiiliin dogal enzimle baglanma afinitesinden daha yiiksek tip II
baglama afinitesi gosteren bilesikler

Tip II dogal tip
Ligand numaras1  Isim pKi (LE) K; AG

(nM) kcal/mol
DCC-2036 ZINC000063933734 8.82 0.004 -15.51
221 ZINC000096273048 5.9 0.0004 -16.83
261 ZINC000016052395 6 0.00032 -17.05
379 ZINC000039274991 6.32 0.001 -16.34
692 ZINC000096273047 7.21 0.002 -15.85
898 ZINC000095597554 8.32 0.001 -16.25
965 ZINC000095597986 9.08 0.003 -15.72
966 ZINC000095593571 9.08 0.001 -16.18
968 ZINC000095593100 9.12 0.003 -15.58

Inaktif konformasyondaki dogal enzime en diisiik baglanma enerjisi ile baglanan
221, 261, 379, 692, 898, 965, 966 ve 968 numarali bilesiklerdir. Bu bilesikler -15.58
kcal/mol ile -17.05 kcal/mol arasinda baglanma enerjilerine sahip olup ¢ok giiglii baglanma
afinitesi sergilemislerdir. Bu bilesiklerin etkilesim baglantilarinin 2 boyutlu goriintiileri Sekil

11°te sunulmustur.
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Sekil 11. Dogal tip inaktif konformasyon ile referans molekiilden molekiiler kenetlenme
sonrast daha yiiksek baglanma enerjisi gosteren molekiilerin 2-boyutlu etkilesim

analizleri

Tablo 6. Referans molekiiliin mutant enzimle baglanma afinitesinden daha yiiksek tip II

baglama afinitesi gosteren bilesikler

Ligand numarasi Isim

DCC-2036 ZINC000063933734
416 ZINC000042851063
535 ZINC000036176928
618 ZINC000089469521
692 ZINC000096273047
795 ZINC000053229152
796 ZINC000053229149
836 ZINC000053226483
864 ZINC000095594986
883 ZINC000053313416
931 ZINC000053297577
966 ZINC000095593571
968 ZINC000095593100

Tip Il mutant
pKi (LE) Ki AG

(nM) kcal/mol
8.82 0,007 -15,17
6.41 0.007  -15.20
6.7 0.005 -15.36
6.95 0.060 -15.31
7.21 0.006  -15.30
7.66 0.007  -15.19
7.66 0.004  -15.47
7.89 0,006  -15,24
8.1 0,004 -1542
8.28 0,004  -15,48
8.64 0,007  -15,17
9.08 0,001  -16,29
9.12 0,006  -15,23
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Inaktif konformasyondaki mutant enzime en diisiik baglanma enerjisi ile baglananlar
416, 535, 618, 692, 795, 796, 836, 864, 883, 931, 966 ve 968 numarali bilesiklerdir.
Bu bilesikler -15.17 kcal/mol ile -16.29 kcal/mol arasinda baglanma enerjilerine sahip olup
cok giiclii baglanma afinitesi gostermislerdir. Bu bilesiklerin protein ile etkilesim

baglantilarinin 2 boyutlu goriintiileri Sekil 12’te sunulmustur.
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Sekil 12. Mutant formdaki inaktif konformasyon ile referans molekiilden daha yiiksek
baglanma enerjisi gosteren bilesiklerin molekiiler kenetlenme sonrasi 2-boyutlu
etkilesim analizleri

4.3. In siliko ADMET Analiz Sonuclari

Yapilan in siliko ADMET analizine gore, 994 adet bilesigin 260 tanesinin mutajen,
909’unun hepatotoksik oldugu gozlenmistir. Diger ADME ozellikleri Sekil 13 ve Ek 3’te
(Tablo 10) sunulmustur. Ayrica, molekiiler kenetlenme analizlerine gére en yiiksek afinite

gosteren ligandlarin referans bilesiklerin ADMET analizleri Tablo 7°de sunulmustur.

Tablo 7. Baglanma afinitesi en yiiksek olan ligandlarin ADME analizleri

No Ames Sol SD BBB CYP2D6 HT PPB AlogP98 PSA 2D AD
64 MD 793 1 4 ZB T E 7.938 100913 3
221 M -6.311 1 4 ZB T E 7.737 159.997 3
261 MD -6.957 1 4 ZB T E 6.441 83.074 2
379 MD -5.253 2 4 ZB T H 4.07 122.806 2
416 MD -7.099 1 4 ZB T E 6.623 124973 2
535 MD -5.692 2 1 ZB D H 4.621 67.571 0
618 MD -6.421 1 4 ZB T H 5.39 151513 3
692 MD -5.534 2 4 ZB T E 4.935 158.218 3
766 MD -7.665 1 4 ZB T E 6.093 68.267 1
776 MD -7.714 1 4 ZB T E 6.022 118.172 2
795 MD -6.736 1 1 ZB T E 5.454 62.882 0
37
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Tablo 7. (Devam)

796 MD -6.736 1 1 ZB T H 5.454 62.882 0
806 MD -6.383 1 4 ZB D H 5.553 116.207 2
836 MD -6.436 1 0 ZB T H 5.675 53.425 0
864 MD -6.614 1 4 ZB T H 5.258 83.323 1
870 MD -6.676 1 4 ZB D E 6.036 75.499 1
883 MD -4535 2 2 ZB T H 3.788 65.788 0
889 MD -4.809 2 4 ZB T E 3.884 117418 1
898 MD 126 1 4 ZB T E 6.682 74.393 2
901 MD -6.678 1 4 ZB T H 4.385 118.172 2
911 MD -6.425 1 4 ZB T E 6.32 108.715 2
912 MD -6.917 1 4 GB T H 4.948 114.82 2
921 MD -6.969 1 4 ZB T E 6.29 108.715 2
931 MD -5.285 2 2 ZB T E 3.372 75.246 0
943 MD -6.822 1 4 ZB T E 6.035 105.362 2
965 MD -6.64 1 1 ZB T H 4.913 74.393 0
966 MD -6.994 1 4 ZB T H 5.775 74.393 1
968 MD -6.504 1 1 ZB T E 5.018 74.393 0
972 MD -7.231 1 4 ZB D E 4.527 106.953 1
976 MD -4.826 2 2 ZB T E 3.556 92.177 0
986 MD -6.556 1 4 ZB T E 5.564 108.715 2
Dasatinibo MD -5.322 2 4 ZB T H 3.769 104.224 O
DCC2036 MD -6.471 1 4 ZB T H 5.14 121.093 2

(M: Mutajen, MD: Mutajen degil, ZB: Zayif baglanma, GB: Giiglii baglanma, T: Toksik, TD: Toksik degil, E:
Evet, H: Hayir, No: Bilesik numarasi, Sol: Solubilite, SD: Solubilite diizeyi, BBB: Kan beyin bariyerine gegis
diizeyi, CYP2D6: CYP2D6’ya baglanma, HT: Hepatotoksisite, PPB: Plazma proteinlerine baglanma, AD:
Absorbsiyon diizeyi).

38

Bu belge giivenli elektronik imza ile imzalanmistir. B
Dogrulama Kod: 7D9DSEE0-ED89-42CD-ADCD-9E371E9AD25D Dogrulama Adres: https://www.turkiye.gov.tr/karadeniz-teknik-universitesi-ebys



5. TARTISMA VE SONUC

Calismamizda, Tip I inhibisyon mekanizmasinin dogrulanmasi ic¢in yapmis
oldugumuz molekiiler kenetlenme analizinde, referans Dasatinib bilesiginin, enzimin dogal
yap1 formuna -10,74 kcal/mol serbest baglanma enerjisi (AG) ve 13.35 nM inhibisyon sabiti
(Ki) ile, T315I mutasyon yap1 formuna gore (-9,97 kcal/mol serbest baglanma enerjisi (AG)
ve 49,11 nM inhibisyon sabiti (K;)) daha iyi baglanma afinitesi gosterdigi tespit edilmistir.
Molekiiler kenetlenme sonrasi elde edilen 2-boyutlu etkilesim analizinde ise Dasatinib
bilesiginin, dogal formdaki enzimin Gly251, Tyr253, Gly254 ve Thr315 rezidiileri ile H-bag1
olusturdugu saptanmistir. T3151 mutasyon formuna ait enzim ile molekiiler kenetlenme
analizine gore, Dasatinib bilesiginin Leu248, Met318, Arg367 ile H-bagi olusturdugu ve
mutasyon sonucunda 315 pozisyondaki Ile rezidiisii ile alkil bagi etkilesimi yaptigi

gozlenmistir (Sekil 9. a, b).

Calismamizda 994 adet bilesik i¢in yapilan Tip I inhibisyon mekanizmasina yonelik
molekiiler kenetlenme analizlerine genel olarak bakildiginda, en yiiksek baglanma afinitesi
gosteren ilk 10 bilesikten 7 tanesinin (221, 776, 901 ,911, 912, 921, 972) hem dogal, hem de
mutant formdaki enzime kars1 etkinligi oldugu gozlenmistir. Bu bilesikler arasindan 911
(ZINC000028957682) numarali bilesik -14.91 baglanma enerjisi ile dogal formdaki Abll
kinaz enzimine kars1 en iyi baglanma afinitesi gosteren bilesiktir. Bu bilesigin dogal
formdaki hedef enzim ile yapmis oldugu etkilesim mekanizmasina baktigimizda, Glu286,
Met318 ve Asn322 ile H-bagi, Thr315 ile van der Waals bagi ve Phe382 ile elverigsiz donor-
donor bag1 olusturdugu gézlenmistir. Bu bilesigin mutant formdaki enzim konformasyonu
ile -13.90 kcal/mol baglanma enerjisi olusturmak suretiyle dogal formdaki enzim
etkilesimine gore daha diisiik baglanma enerjisi sergiledigi, mutant formdaki Abll kinaz
enzimiyle etkilesimde Glu286 ve Asn322 rezidiileri ile olusturdugu H-bagin1 kaybederken,
Met318 ile H-bagin1 devam ettirdigi ve ilave olarak Met290 ile H-bag1 yaptig1, ayrica Phe
382 ile olan elverigsiz bagin van der Waals bagina ve Ile315 rezidiisii ile etkilesiminin alkil
bagina doniistiigli gézlenmistir. Bu veriler 1s1ginda, mutant formda, Glu286 ve Asn322
rezidiileri arasinda kaybolan H-baginin enzim-ligand etkilesimde rolii olabilecegi

sOylenebilir.

Ayrica Tip I inhibisyon mekanizmasina yonelik molekiiler docking analizlerine gore,
etkinlik gosteren 221 (ZINC000096273048) numarali bilesik, dogal formdaki enzim ile
Glu286 ve Met318 ile H-bag1 olustururken Thr315 ile van der Waals bag1 olusturmakta olup
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Asn322 ile elverigsiz donor-donor etkilesimi gostermistir. Mutant formdaki enzim ile de
ilave olarak Thr319 ile de H-bag1 olustururken, Ile315 ile sadece alkil bag1 olusturdugu ve
Asn322 ile elverissiz bagin kaybolup van der Waals bag1 olusturmustur. Richters ve ark. in
vitro analizlerinde, 221 numarali bilesigin Abll i¢in %50 inhibitér konsantrasyonunu (ICso)
dogal formdaki enzime kars1 1273 = 301 nM, T3151 mutasyonu varliginda 3620 + 1180 nM
olarak tespit edilmistir (58). Bu ¢alismada yapilan molekiiler kenetlenme analizinde, 221
numarali bilesik, dogal formdaki enzime kars1 -13,96 kcal/mol serbest baglanma enerjisi
(AG) ve 0.058 nM inhibisyon sabiti (Ki) ile, T3151 mutasyon formuna gore (-13,19 kcal/mol
serbest baglanma enerjisi (AG) ve 0.213 nM inhibisyon sabiti (Ki)) daha iyi baglanma
afinitesi sergilemistir. Ozetle, yapilan in siliko ¢calismalar ve in vitro ¢alismalar birbiri ile
uyumlu olup, 221 numarali bilesik, dogal formdaki hedef enzimine karst mutasyon

formundaki enzime goére daha iyi inhibisyon etkinligi sergilemistir.

Bunun yani sira, Tip I inhibisyon mekanizmasinda T3151 mutant formdaki enzime
yonelik yapilan molekiiler kenetlenme analizine gore, 972 (ZINC000066128696) numarali
bilesik -14.27 kcal/mol baglanma enerjisi ile mutant formdaki Abl1 kinaz enzime kars1 en
iyl baglanma affinitesi gosteren bilesik olup, ayn1 zamanda dogal formdaki hedef enzime
gbore daha iyi baglanma afinitesi gostermistir (baglanma enerjisi -14.09 kcal/mol). 972
numarali bu bilesigin, enzimin dogal formunda Lys271, Asn322, Glu329 ve Asp381 ile H-
bagi, Thy315 ile van der Waals bag1 olusturdugu, ancak mutant formdaki enzim ile Lys271
rezidii arasindaki hidrojen bagini kaybettigi, yerine Glu286 ile hidrojen bagy, Ile315 ile ise
alkil bag1 olusturdugu gozlenmistir. Bu bilesige yonelik yapilan ADMET analizinde ise
¢Oziinlirligliniin ¢ok diisiik olmasi, karacigere toksik 6zellige sahip olmamasi ve orta
derecede emilime sahip olmasi nedeniyle tanimlanan ligandlar arasinda en uygun ilag aday1
olabilecegini sOylenebilir. Gould ve ark. sentezledikleri bu bilesigin Abll dogal enzimi i¢in
IC50 degerini <0.5 nM olarak bildirmisler, ancak Abll mutasyonu ile ilgili bir analiz
bildirmemisler (59). Calismamizda tahmin edilen K; degeri 0.04 olup bu ¢aligma ile uyumlu
olup, elde ettigimiz verilere gore bu ligandin T3 151 mutasyonuna karsi oldukga etkin olup

bu mutasyonda in vitro ¢aligmalarin yapilmasina ihtiyag vardir.

Ayrica, 912 (ZINC000028957678) numarali bilesigin enzimin dogal formundaki
Glu286, Met318, Glu329 ve Asp381 ile H-bagi, Thy315 rezidiisii ile van der Waals bagi
olusturdugu, mutant formdaki enzim ile ise Asp381 ile olan hidrojen bagin1 kaybettigi ve
[le315 ile alkil bag1 olusturdugu gdzlenmistir. Ayn1 zamanda, 921 (ZINC000028957661)
numarali bilesigin de dogal formdaki enzim ile Glu286, Met318 ve Asp381 ile H-bagi,
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Thy315 ile van der Waals bag1 ve Phe382 ile elverissiz donor-donor bagi olustururken
mutant formdaki enzim ile Asp381 ile olan H- bagini kaybettigi ve Phe382 ile olan elverissiz
bagin van der Waals bagina doniistiigli ve Ile315 ile alkil bag1 yaptig1 gdzlenmistir. Yapilan
molekiiler kenetleme analizinde, bu iki bilesik de, dogal formdaki enzime, mutant formdaki
enzime gore daha yliksek baglanma afinitesi gostermistir (912 numarali ve 921 numaral
bilesiklerin dogal formdaki enzime baglanma enerjileri -13.98, -13.36 kcal/mol, sirasiyla,
mutant forma baglanma enerjileri -13.51, -13.01 kcal/mol). Yapilan bu etkilesim ve
molekiiler kenetlenme analizlerine gore, bu bilesiklerin mutant formdaki enzimde, Asp381
rezidiisii ile hidrojen bagi kaybinin baglanma afinitesini diistirdiigiinii diisiindiirmektedir. Bu
durum enzim-ligand arasindaki bu hidrojen bag etkilesiminin baglanma afinitesinde dnemli

oldugunu gostermektedir.

Tip I inhibisyonda T3151 mutant enzime ¢ok yliksek baglanma afinitesi gdsteren
ligandlarin tespit ettigimiz en 6nemli ortak 6zelligi; bu ligandlarin, enzimin dogal formunun
315. rezidii ile H-bag1 yerine daha zayif van der Waals bagi olusmasidir. Abll kinazin 315.
aminoasiti gatekeeper rezidiisiidiir ve ATP baglanma cebine molekiil girisini kontrol eder. Ile
gibi bliylik bir aminoasitin yerlesmesi ligand baglanmasin1 bloke eder (4). Calismamizda
gosterildigi gibi, ligandin aktivitesini gosterirken, dogal enzimin Thr315 rezidiisi ile
kuvvetli bag olusumuna ihtiya¢ duymamasi halinde, enzimin mutant formunda buraya Ile
aminoasiti yerlestiginde dahi yiliksek baglanma afinitelerini korumaya devam ettigi

gbzlemlenmistir.

Ayrica, Tip 1 inhibisyon mekanizmasinda T3151 mutant formdaki enzime yonelik
yapilan molekiiler kenetlenme analizine gore, baglanma afinitesi yiiksek olan bu bilesiklerin
cogunlukla hedef enzimin katalitik bdlgesinde bulunan hinge rezidiisii olan Met318 ile
hidrojen bag1 olusturduklar1 goriilmektedir. Buffa ve ark, KML tedavisinde kullanilan ¢ok
etkili TKI’lerinden olan ponatinib ve imatinibin Bcr/Abll’in Glu286, Met318, 11e360 ve
Asp381 rezidiileri ile ve dasatinibin Met318 rezidiisii ile H-bag1 olusturmalar1 nedeniyle, bu
dort rezidiiniin katalitik aktivite ve lokomogenezis i¢in ¢ok Onemli olduklarini
belirtmiglerdir. TKi direnci olan KML hastalarinda bu rezidiilerin mutasyonunun hig
tanimlanmadigin1 ve buralardaki bir mutasyonun proteinin stabilitesini bozabilecegini ve
dolayistyla hastaligin gelisimi {izerine olumsuz etkili olabilecegini ileri stirmiislerdir (60).
Biz de yapmis oldugumuz in siliko analizler sonucunda, KML yd6nelik daha etkin yeni aday
molekiillerin gelistirilmesinde Glu286, Met318, 11e360 ve Asp381 rezidiilerinin énemli rol

oynadigini diistinmekteyiz.
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Tip Il inhibisyonun degerlendirilmesi i¢in se¢ilen DCC-2036 referans bilesigi, inaktif
formdaki enzimin dogal haline -15.51 kcal/mol baglanma enerjisi ile ve 0.004 nM K ile
baglandig1 hesaplanmustir. Iki boyutlu etkilesim analizine gore, enzimin Glu286, Met318 ve
Asp381 rezidiileri ile hidrojen bagi, Thr315 ile van der Waals bagi olusturdugu saptanmastir.
Inaktif mutant formdaki enzim ile molekiiler kenetlenme analizinde ise, DCC-2036
bilesiginin -15.17 kcal/mol baglanma enerjisi ve 0.007 nM K ile baglandig1 hesaplanmuistir.
Dogal formdaki enzim yapisinda oldugu gibi, Glu286, Met318 ve Asp381 rezidiileri ile H-
bag1 yaparken, Ile315 ile alkil bagi olusturdugu gozlenmistir (Sekil 12 a,b). Bunun yani sira,
DCC-2036 bilesiginin, ADMET analizine gore, ¢oziiniirliigiiniin ¢ok diisiik ve hepatotoksik
oldugu ve molekiil agirligini1 >500 olmas1 disinda Lipinski kuralina uygun bir bilesik oldugu

saptanmigtir.

DCC-2036 bilesigi, Glu282/Arg386 etkilesimine yonelik spesifik olarak tasarlanmig
bir inhibitordiir. Abll tirozin kinaz domaininde Arg386, aktif konformasyonda fosforile
Tyr393’1i stabilize eden kritik bir rezidii iken, inaktif konformasyonda Tyr393’den ayrilarak
kinaz domaininde bulunan Glu282’ye dogru yer degistirerek aralarinda hidrojen bagi olusur.
DCC-2036 bilesigi, Glu282/Arg386 arasinda hidrojen bagi olusumunu indiikler (30).
Hiicresel proliferasyonun in vitro inhibisyonu degerlendirildiginde DCC-2036, imatinib ve
dasatinib bilesikleri ile kiyaslandiginda dogal form enzim igin 1Cso degerleri sirasiyla 5.4,
48 ve 0.4 nM ve mutant form icin 13, >10.000 ve 5200 nM tespit edilmistir (30).
Caligmamizda elde ettigimiz hesaplamali verilerde de DCC-2036 bilesiginin baglanma
enerjisinin, enzimin dogal formuna, mutasyonlu formuna gore daha diisiik oldugu ve bu in

vitro sonuglar ile uyumlu oldugunu gostermektedir.

Calismamizda ayrica, Tip II inhibisyon mekanizmasi analizlerine genel olarak
bakildiginda, DCC-2036’nin dogal formdaki enzim ile yaptig1 etkilesimde daha yiiksek
baglanma afinitesi gosteren 8 adet bilesik (221, 261, 379, 692, 898, 965, 966, 968) ve mutant
enzim formu ile yaptig1 etkilesimde daha yiiksek baglanma afinitesi gosteren 12 adet bilesik
(416, 535, 618, 692, 795, 796, 838, 864, 883, 931, 966, 968) bulunmustur. Bu bilesikler
arasindan 261 (ZINC000016052395) numaral1 bilesik -17.05 kcal/mol baglanma enerjisi ile
dogal formdaki Abll kinaz enzimine kars1 en 1y1 baglanma afinitesi gdsteren bilesiktir. Bu
bilesigin dogal formdaki hedef enzim ile yapmis oldugu etkilesim mekanizmasina
baktigimizda, Glu286, Met318 ve Asp381 ile hidrojen bagi, Thr315 ile pi sigma bagi

olusturdugu gozlenmistir.
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Bu bilesigin, mutant formdaki enzim konformasyonuyla, -14.66 kcal/mol baglanma
enerjisi ile dogal formdaki enzim etkilesimine gore daha diisiik baglanma enerjisi sergiledigi
gozlenmis olsa da, T315I mutasyon formundaki tip II inhibisyon mekanizmasina yonelik
tek onayli TKI olan ponatinib bilesigine gore daha iyi baglanma afinitesi sergilemistir
(Ponatinib bilesiginin baglanma enerjisi -14.39 kcal/mol). Bu bilesigin etkilesim analizine
baktigimizda, mutant formdaki Abll kinaz enziminin Glu286 ve Asp381 rezidiileri ile
hidrojen bagini siirdiiriirken, Met318 ile hidrojen bagin1 kaybettigi ve Ile315 rezidiisii ile
etkilesiminin alkil bagina doniistiigli gozlendi. Sonug¢ olarak, mutant formdaki Met318

rezidiisii ile kaybolan H-bag1 enzim-ligand etkilesimde 6nemli rol oynadig1 sdylenebilir.

Ayrica, 692, 966 ve 968 numarali bilesikler hem dogal formdaki hem de mutant
formdaki Abl1 kinaz enzime kars1 tip II inhibisyon mekanizmasina yonelik referans bilesige
gore (DCC-2036) daha yiiksek afinite gOstermisti.  Bu  bilesiklerden 692
(ZINC000096273047) numarali bilesik dogal enzimle Glu286, Met318, Asn322 ve Asp381
ile H-bagi, Thr315 ile van der Waals bag1 olustururken, mutant formdaki enzim ile dogal
formda yapmis oldugu Met318 ile H-bagini olusturmamistir. Bunun yani sira, yapilan
molekiiler kenetlenme analizinde, bu bilesik dogal formdaki enzime karsi, mutant formdaki
enzime gore daha yiiksek baglanma afinitesi gostermistir (baglanma enerjileri sirasiyla
-15.85 kcal/mol, -15.30 kcal/mol). Bu bilesige yonelik Richters ve ark, (58) in vitro
analizlerinde, hesaplamali ¢calismamizda oldugu gibi bu bilesigin dogal formdaki enzime
kars1 mutant formdaki enzime gore biyolojik etkinligini daha yiiksek bulmuslardir (ICso
degerleri sirasiyla 61 + 53 nM, 176 + 47 nM) (58). Bu bilesik i¢in yapilan in siliko ADMET
analizinde de, ¢6ziiniirliigiiniin ve emiliminin ¢ok diisiik olmasi; molekiiler agirliginin >500
g/mol ve NorO>10 ile Lipinski’nin 2 kuralina uygun olmamasi ilag olma potansiyelini

azaltmaktadir.

Tip II mekanizmasina yonelik hem dogal enzim yapisindaki, hem de mutant enzim
yapisindaki Abl1 kinaz enzimine karsi referans bilesikten (DCC-2036) daha yiiksek afinite
gosteren diger 966 (ZINC000095593571) ve 968 (ZINC000095593100) numarali bilesiklere
yonelik etkilesim analizine baktigimizda, bu bilesiklerin dogal formdaki enzimin Glu286,
Met290, Met318, His361 ve Asp381 rezidiileri ile H-bagi, Thr315 ile pi sigma bagi
olustururken, mutant formdaki enzimin Met290 ve His361 rezidiileri ile olan H-bagini
kaybettigi gozlenmistir. Ayrica, Ren ve ark, 966 ve 968 numarali bilesiklerin Abl1 kinaz
enziminin dogal formuna kars1t mutant formundan daha etkin oldugunu gdstermisler (61).

(966 numarali bilesik i¢in sirasiyla dogal ve mutant forma yonelik ICso= 0.34 £ 0.007 nM,
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0.68 = 0.11, 968 numarali bilesik i¢in sirasiyla dogal ve mutant forma yonelik ICso 0.84 +
0.01 ve 1.09 £ 0.05). Yapmis oldugumuz in siliko analize gore enzimin dogal ve mutant
formunda, 966 numarali bilesik, 968 numarali bilesige gore daha etkin bulunmustur (966
numarali bilesik i¢in sirasiyla dogal ve mutant forma yonelik baglanma enerjisi -16.18
kcal/mol, -16.29 kcal/mol, 968 numarali bilesik i¢in sirasiyla dogal ve mutant forma
yonelik baglanma enerjisi, -15.58 kcal/mol, -15.23 kcal/mol). Bu bilesikler icin yapilan
in siliko ADMET analizine gore, her iki bilesik de hepatotoksik 6zellik gdstermektedir ancak
968 numarali bilesigin, kan beyin bariyerini ge¢ebilmesi ve emilim diizeyinin yiiksek olmasi

dolasiyla daha iyi farmakokinetik 6zellik gostermistir.

Ayrica ilk gelistirilen ve referans ilag molekiilii olan tip II inhibitdr imatinib ile 221
(ZINC000096273048) numarali bilesigin ICso degerleri kiyaslandiginda, imatinibin 19.9 +2.7
nM konsantrasyonla dogal enzime kars1 ¢ok daha iyi bir etkinlige sahip oldugu gozlenmistir
(58). Calismamizda da bu veri ile uyumlu sekilde, ligandin dogal enzime, mutant enzimden
daha yiiksek baglanma afinitesinin (sirasiyla, -13.96 kcal/mol, -13.19 kcal/mol) oldugunu
gozlenmistir. Yapilan in siliko ADMET analizinde ise 221 numarali bilesigin mutajen,
¢Oziiniirligli ve emilim diizeyinin ¢ok diisiik ve hepatotoksik oOzellige sahip oldugu
gozlenmistir. Ayrica bu bilesik, molekiil agirligit >500, mLogP >4.15 ve NorO >10 ile
Lipinski 5’ler kuralina uygun olmayan farmakokinetik 6zellik géstermistir. Bu nedenle, 221
numarali bilesigin farmakokinetik agidan ilag olma potansiyelinin zayif oldugunu

sOylenebilir.

Tip II inhibisyon mekanizmasina gore en yiiksek afinite ile baglanan ligandlarin
baglanma karakteristikleri incelendiginde bu bilesiklerin g¢ogunlukla dogal formdaki
enzimin Glu286, Asp381, Met290 ve Met318 rezidiileri ve mutant yap1 formdaki enzimin
Glu286, Asp381 ve Met318 rezidiileri ile H-bag etkilesimi yaptiklar1 saptanmustir. Yapilan
bu analiz sonucunda, bu rezidiilerle baglanmanin olusturdugu konformasyonun, ligand
baglanma afinitesinde dnemli rol oynadig1 gézlenmis olup ileri ¢alismalarla desteklenmesi

gereklidir.

Protein-ligand baglanma afinitesinde 6dnemli rol oynayan bu rezidiilerden Met290
rezidiisiiniin, Roskoski ve ark tarafindan yapilan ¢alismada Abl1 kinaz enziminin yapisinda
N- lob aC sarmalinda diizenleyici omurga 6zelligi gosterdigi belirtilmistir (6). Kornev ve
ark tarafindan yapilan bagka bir c¢alismada da, Met290 rezidiisiiniin hidrofobik

etkilesimlerinin protein kinaz fonksiyonunda énemli rolii oldugu gosterilmistir (62). Protein
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kinazlarda, molekiiliin farkli boliimlerinde yer alan 6zgiin, olduk¢a korunmus bu hidrofobik
rezidiiler, primer sekans motifi veya belirli bir ikincil yap1 olusturmazlar. Bu rezidiiler
omurga olarak adlandirilir ¢iinkii yapisal 6nemli rolleri vardir, molekiiliin farkli alanlarina
baglanarak hareketi ve kinazin aktif konformasyonunu kontrol ederler (62). T315I
mutasyonu da hem kinaz aktivasyonu yapan hem de kinazi aktif konformasyonda stabilize
eden hidrofobik bir rezidiidiir. Sonugta malign doniisiime yol agar. Farmakolojik olarak veya
omurgay1 olusturan kalintilarin mutagenezi yoluyla hidrofobik baglantinin bozulmasi,
c-ABL ve Bcer/Abll’in kinaz aktivitesini etkili bir sekilde onleyebilir (63). Bilesiklerin
Met290 ile baglanmasi ise, ATP ile yarismali inhibisyondan ziyade, kinazin aktif
konformasyonunu bozmak suretiyle kinaz aktivitesini azaltiyor olabilir. Calismamizda tip II
inhibisyonda, 966 numarali bilesigin, enzimin mutant formuna baglanirken dogal formla
baglandiginda sahip oldugu Met290 ile olan H-bagimi kaybetmesi, mutant forma daha
yiiksek afinite ile baglanmasini sagliyor olabilir. Ancak bu hipotezimizin degerlendirilmesi

icin ileri caligsmalar gereklidir.

Glu286, Met318 ve Asp381 rezidiilerinin katalitik aktivite ve I6komogenezde dnemli
oldugunu ve bu rezidiileri hedefleyen inhibitorlerin tedavi secenekleri olma ihtimali
bildirilmistir (60). Ancak Glu286 KEDD imzasinin ikinci aminoasiti olup Lys ile tuz kopriisii
olusturup kinazin agik / aktif konformasyonunu saglayan bir aminosittir (6). Asp381 DFG
motifinin ilk (22) ve KEDD imzasinin son aminoasitidir. Bu motifler protein kinazlarda
yiiksek diizeyde korunmuslardir (6). Dolayisiyla bu rezidiilere spesifik baglanan inhibitorler
her ne kadar etkili tedavi secenekleri olsa da diger kinazlarla etkilesime girebilme
potansiyelleri s6z konusudur. Dolayisiyla iyi bir spesifik hedefe yonelik tedavi segenegi

olmayabilirler.
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SONUC

1- ATP ile yarigmal1 bir inhibitor, aktivitesini gdsterirken Abll enziminin gatekeeper
rezidiisii ile kuvvetli bag olusumuna ihtiya¢c duymazsa, T315I mutant formunda
da ytiksek baglanma afinitelerini korumaya devam edebilir ve mutasyonlu vakalarda

etkili tedavi secenegi olabilir.

2- 972 (ZINC000066128696) numarah bilesik T3151 mutasyonunda etkin bir Tip |
inhibitor olma potansiyelindedir.

3- 261 (ZINC000016052395) numaral bilesik Tip II inhibisyon mekanizmasina gore
oldukca yiiksek baglanma afinitesine sahip bir bilesik olup Ber/Abll ile ilgili bir
calismaya rastlanmamistir. KML icin yeni bir tedavi secenegi olasiligt MD

simiilasyon ve in vitro ¢aligmalar ile degerlendirilmelidir.

4- Hem Tip I hem de Tip II inhibisyon mekanizmasinda Glu286, Asp381 ve Met318
rezidiileri ile baglanmaya elverisli bir konformasyon olusturmak suretiyle protein-

ligand baglanma afinitesini arttirtyor olabilirler.

5- Glu286 ve Asp381 rezidiileri protein kinazlarda yiiksek diizeyde korunmus
rezidiilerdir. Dolayisiyla bu rezidiilere spesifik baglanan inhibitorler her ne kadar
etkili tedavi segenekleri olsa da, diger kinazlarla etkilesime girebilme potansiyelleri
s0z konusudur. Dolayisiyla cok bir spesifik hedefe yonelik tedavi secenegi

olmayabilirler.
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Ek. 1

Tablo 8. Tip I inhibisyon molekiiler kenetlenme sonuglari

Tip I dogal tip Tip I mutant tip
Ligand No Isim pKi (LE) K; AG Ki AG

(nM) kcal/mol (nM) kcal/mol
Dasatinib ZINC000003986735 10.8 1335  -10.74 49.11 -9.97
1 ZINC000084654286 5 2.21 -11.81 6.20 -11.20
2 ZINC000045364172 5 44.07 -10.04 24.27 -10.39
3 ZINC000043062840 5 79.01 -9.69 156.46 -9.28
4 ZINC000018825330 5 2610 -7.62 1770 -7.85
5 ZINC000004068309 5 1620 -7.90 644.36 -8.45
6 ZINC000028570663 5.01 168.50 -9.24 108.68 -9.50
7 ZINC000040916579 5.04 1.25 -12.15 0.710  -12.48
8 ZINC000040957321 5.05 5.99 -11.22 13.41 -10.74
9 ZINC000008581990 5.06 74054 -8.36 1230 -8.06
10 ZINC000008581991 5.06 651.05 -8.44 1020 -8.18
11 ZINC000064499232 5.08 1020 -8.17 57423 -8.51
12 ZINC000008581944 5.1 24.82 -10.38 11.87 -10.81
13 ZINC000095608288 5.1 20060  -2.32 22237  -0.89
14 ZINC000064475136 5.1 928.12 -8.23 54430 -8.55
15 ZINC000029557832 5.1 1590 -7.91 1350 -8.01
16 ZINC000008581943 5.1 66.53 -9.79 38.88  -10.11
17 ZINC000040404844 5.11 3.12 -11.60 7.76 -11.06
18 ZINC000072112297 5.11 1200 -8.08 2650 -7.61
19 ZINC000066261904 5.11 0.137 -13.45 0.849 -12.38
20 ZINC000064548888 5.11 2030 -7.77 1350 -8.01
21 ZINC000034842284 5.11 1.09 -12.23 1.26 -12.14
22 ZINC000095593559 5.12 4.58 -11.38 4.19 -11.43
23 ZINCO000003961034 5.13 3372 -6.10 3182 -6.14
24 ZINCO000013589910 5.15 412.36 -8.71 312.69 -8.87
25 ZINC000147370860 5.15 4.95 -11.33 3.27 -11.58
26 ZINC000095920628 5.15 1570 -7.92 659.23 -8.43
27 ZINCO000013589909 5.15 378.32 -8.76 332.01 -8.84
28 ZINC000066251222 5.16 3.37 -11.56 3.76 -11.49
29 ZINC000022063639 5.16 16.82 -10.61 12.28  -10.79
30 ZINCO000095601116 5.18 403.71 -8.72 383.69 -8.75
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Tablo 8. (Devam)

31 ZINC000003815160 5.18 358.56 -8.79 223.08 -9.07
32 ZINC000064479882 5.19 180.66 -9.20 226.28 -9.07
33 ZINC000008581971 5.19 280.09 -8.94 21516  -9.10
34 ZINC000140332787 5.21 302.08 -8.89 32754 -8.85
35 ZINC000008581975 5.21 1700 -7.87 884.86 -8.26
36 ZINC000003916214 5.22 6.19 -11.20 12.76 -10.77
37 ZINC000008581979 5.22 83.87 -9.65 131.57 -9.39
38 ZINC000117568807 5.22 123.17 -9.43 95.45 -9.58
39 ZINC000066262065 5.22 0.382 -12.85 1.49 -12.04
40 ZINC000053313839 5.22 356.00 -8.80 253.50 -9.00
41 ZINC000027442784 5.22 40930 -5.99 89590  -5.52
42 ZINC000008581983 5.22 71.16 -8.27 49258 -8.60
43 ZINC000169310130 5.23 98.19 -9.56 12151 -9.43
44 ZINC000169340980 5.23 15.08 -10.67 19.56 -10.52
45 ZINC000008581926 5.23 146.50 -9.32 136.42 -9.37
46 ZINC000028230558 5.24 316.12 -8.87 368.01 -8.78
47 ZINC000169310128 5.24 17741 -9.21 127.97 -9.40
48 ZINC000042964226 5.24 20.08 -10.50 14.72 -10.68
49 ZINC000017334508 5.25 62.19 -9.83 103.15 -9.53
50 ZINC000084669858 5.26 65.17 -9.80 35.40 -10.16
51 ZINC000027644428 5.27 2.65 -11.70 5.42 -11.28
52 ZINC000064479736 5.28 45453 -8.65 634.69 -8.45
53 ZINC000066262639 5.28 0.739 -12.46 0.492 -12.70
54 ZINC000040918114 5.28 5.15 -11.31 7.45 -11.09
55 ZINC000029556751 5.29 329.73 -8.84 252.70 -9.00
56 ZINC000064510360 5.29 49085 -8.61 48281 -8.62
57 ZINC000027432414 5.3 50120  -5.87 35170 -6.08
58 ZINC000084671803 5.3 1.37 -12.09 6.68 -11.15
59 ZINC000043465534 5.3 1590 -7.91 1370 -8.00
60 ZINC000004471294 5.3 6.89 -11.13 28.65 -10.29
61 ZINC000029563881 5.31 4580 -7.28 193.23 -9.16
62 ZINC000072124430 5.31 839.65 -8.29 875.56 -8.26
63 ZINC000066262642 5.31 0.608 -12.57 0.670 -12.52
64 ZINC000066251587 5.31 0.601 -12.58 0.310 -12.97
65 ZINC000066251391 5.31 2.16 -11.82 5.10 -11.31
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Tablo 8. (Devam)

66 ZINC000013589888 5.32 1720 -7.86 989.47 -8.19
67 ZINC000096272492 5.32 69.52 -9.77 58.06 -9.87
68 ZINC000096272491 5.32 32.96 -10.21 35.15 -10.17
69 ZINC000013589887 5.32 2300 -7.69 1890 -7.81
70 ZINC000084687176 5.34 44.85 -10.02 22.81 -10.43
71 ZINC000000121541 5.34 1490 -7.95 722.82 -8.38
72 ZINC000008581945 5.35 34.70 -10.18 35.90 -10.16
73 ZINC000066262869 5.35 1.80 -11.93 9.59 -10.94
74 ZINC000064503424 5.35 5180 -7.21 3050 -1.52
75 ZINC000040957324 5.35 3.86 -11.48 20.84 -10.48
76 ZINC000008581970 5.36 640.86 -8.45 398.73 -8.73
77 ZINC000064479792 5.37 168.49 -9.24 94.21 -9.59
78 ZINC000096273541 5.37 16.95 -10.60 10.39 -10.89
79 ZINC000096273530 5.37 11.29 -10.84 7.20 -11.11
80 ZINC000008581969 5.39 952.10 -8.21 823.11 -8.30
81 ZINC000036241920 5.4 4800 -71.26 3430 -7.46
82 ZINC000049867789 5.4 300.34 -8.90 296.68 -8.91
83 ZINC000008581964 5.4 353.78 -8.80 1700 -1.87
84 ZINC000029555561 5.42 45.90 -10.01 39.70 -10.10
85 ZINC000064485784 5.42 540.75 -8.55 521.10 -8.57
86 ZINC000040428670 5.42 2.24 -11.80 291 -11.65
87 ZINC000003815204 5.42 38345 -8.75 267.75 -8.97
88 ZINC000008581986 5.44 2040 -7.76 2840 -71.57
89 ZINC000012352683 5.44 135.64 -9.37 81.75 -9.67
90 ZINC000005016756 5.46 219.36 -9.08 176.29 -9.21
91 ZINC000003815171 5.46 180.37 -9.20 40.11 -10.09
92 ZINC000043207091 5.47 11.43 -10.83 10.03 -10.91
93 ZINC000039129916 5.47 65.38 -9.80 35.94 -10.16
94 ZINC000013132888 5.47 78.78 -9.69 55.39 -9.90
95 ZINC000064503907 5.47 760.04 -8.35 705.20 -8.39
96 ZINC000003815169 5.47 185.68 -9.18 139.93 -9.35
97 ZINC000008991524 5.48 10.05 -10.91 11.81 -10.82
98 ZINC000096272504 5.48 31.43 -10.24 63.24 -9.82
99 ZINC000096272503 5.48 43.47 -10.04 27.52 -10.31
100 ZINC000029557368 5.48 380.62 -8.76 399.81 -8.73
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Tablo 8. (Devam)

101 ZINC000003973984 5.48 12.48 -10.78 10.31 -10.90
102 ZINC000064521265 5.49 5.81 -11.24 4.99 -11.33
103 ZINC000205522873 5.49 1440 -1.97 1160 -8.10
104 ZINC000100015335 5.49 191.80 -9.16 17147 -9.23
105 ZINC000095593503 5.5 34.34 -10.18 22.59 -10.43
106 ZINC000084375261 5.51 8.65 -11.00 8.83 -10.99
107 ZINC000143092456 5.51 1030 -8.17 1590 -7.91
108 ZINC000003815151 5.51 158.43 -9.28 130.57 -9.39
109 ZINC000096272495 5.52 32.13 -10.22 23.93 -10.40
110 ZINC000096272496 5.52 37.14 -10.14 30.26 -10.26
111 ZINC000064516330 5.52 436.70 -8.68 35133 -8.81
112 ZINC000066251586 5.54 22.80 -10.43 11.37 -10.84
113 ZINC000043196377 5.54 54.64 -9.91 18.95 -10.54
114 ZINC000013983251 5.55 132.48 -9.38 70.62 -9.76
115 ZINC000001912572 5.55 0.694 -8.40 430.21 -8.69
116 ZINC000044459889 5.57 14.29 -10.70 3.40 -11.55
117 ZINC000096272498 5.57 98.15 -9.56 95.97 -9.57
118 ZINC000096272497 5.57 63.53 -9.82 96.31 -9.57
119 ZINC000066262636 5.57 0.501 -12.69 0.352 -12.90
120 ZINC000064475037 5.59 475.28 -8.63 350.10 -8.81
121 ZINC000064516722 5.59 1450 -7.96 951.75 -8.21
122 ZINC000043204002 5.59 5.97 -11.22 12.50 -10.78
123 ZINC000040953472 5.59 2.58 -11.72 4.42 -11.40
124 ZINC000018274812 5.59 593.41 -849 485.05 -8.61
125 ZINC000003815700 5.59 518.27 -8.57 44298 -8.67
126 ZINC000096272500 5.6 45.77 -10.01 61.87 -9.83
127 ZINC000096272499 5.6 146.44  -9.32 108.37 -9.50
128 ZINC000037858290 5.6 25.29 -10.36 20.15 -10.50
129 ZINC000008581951 5.6 26.50 -7.61 3750 -7.40
130 ZINC000096273265 5.63 3.89 -11.47 2.61 -11.71
131 ZINC000068245479 5.64 366.61 -8.78 375.96 -8.77
132 ZINC000096273531 5.64 19.24 -10.53 20.08 -10.50
133 ZINC000072105034 5.64 70.70 -9.76 38.52 -10.11
134 ZINC000145221410 5.65 133.20 -9.38 133.05 -9.38
135 ZINC000064504030 5.66 390.88 -8.74 354.46 -8.80
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Tablo 8. (Devam)

136 ZINC000096273536 5.66 18.83 -10.54 12.76 -10.77
137 ZINC000064532129 5.66 123.10 -9.43 74.93 -9.72
138 ZINC000064516831 5.66 194.76  -9.15 158.25 -9.28
139 ZINC000003818808 5.66 688.01 -8.41 591.81 -8.50
140 ZINC000008581976 5.68 595.67 -8.49 646.74 -8.44
141 ZINC000071317530 5.68 266.41 -8.97 360.69 -8.79
142 ZINC000071317529 5.68 34295 -8.82 408.35 -8.72
143 ZINC000064516382 5.68 51445 -8.58 226.85 -9.06
144 ZINC000008581965 5.69 587.34 -8.50 387.36 -8.75
145 ZINC000071318342 5.7 105.60 -9.52 114.24  -9.47
146 ZINC000071318343 5.7 162.53 -9.26 14932 -9.31
147 ZINC000064516821 5.7 40426 -8.72 223.12 -9.07
148 ZINC000064516482 5.7 35.18 -10.17 25.24 -10.37
149 ZINC000064510269 5.7 1370 -8.00 92496 -8.23
150 ZINC000064503521 5.7 699.31 -8.40 466.13 -8.64
151 ZINC000064485787 5.7 178.61 -9.21 129.65 -9.40
152 ZINC000058592765 5.7 56.98 -9.88 43.17 -10.05
153 ZINC000040916577 5.7 241 -11.76 5.17 -11.31
154 ZINC000029551767 5.7 37.33 -10.13 20.85 -10.48
155 ZINC000029151334 5.7 483.19 -8.62 188.62 -9.17
156 ZINC000029151329 5.7 385.93 -8.75 300.09 -8.90
157 ZINC000013986815 5.7 20.75 -10.48 9.90 -10.92
158 ZINC000000839389 5.7 120.39 -9.44 136.21 -9.37
159 ZINC000000815475 5.7 189.32 -9.17 189.51 -9.17
160 ZINC000254043424 5.71 4.42 -11.40 3.18 -11.59
161 ZINC000000021592 5.71 820.01 -8.30 1090 -8.13
162 ZINC000008581952 5.72 2990 -7.54 2730 -7.59
163 ZINC000040874304 5.72 77.02 -9.70 15092 -9.31
164 ZINC000029553943 5.72 55.15 -9.90 18.75 -10.54
165 ZINC000072123114 5.73 513.84 -8.58 42514 -8.69
166 ZINC000096273535 5.73 10.93 -10.86 35.11 -10.17
167 ZINC000072123113 5.73 221.23 -9.08 132.97 -9.38
168 ZINC000028952913 5.74 13.76 -10.72 15.26 -10.66
169 ZINC000096272490 5.74 90.49 -9.61 10441 -9.52
170 ZINC000028952911 5.74 22.03 -10.45 17.31 -10.59
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Tablo 8. (Devam)

171 ZINC000096272489 5.74 18481 -9.19 192.75 -9.16
172 ZINC000064503549 5.74 699.71 -8.40 665.03 -8.43
173 ZINC000029559018 5.74 22810  -7.57 2630 -7.61
174 ZINC000040395436 5.75 39.79 -10.10 102.22 -9.54
175 ZINC000006718813 5.77 116.80 -9.46 94.43 -9.58
176 ZINC000008581953 5.77 1070 -8.15 928.32 -8.23
177 ZINC000008581886 5.77 2530 -7.63 2960 -7.54
178 ZINC000066262289 5.77 2.23 -11.80 0.741 -12.46
179 ZINC000066251223 5.77 0.726 -12.47 0.587 -12.59
180 ZINC000029561473 5.77 5470 -7.18 23230 -6.32
181 ZINC000003815194 5.78 138.41 -9.36 150.84 -9.31
182 ZINC000040917710 5.78 2640 -7.61 2170 -71.73
183 ZINC000071329403 5.8 238.63 -9.03 283.44 -8.93
184 ZINC000071329404 5.8 278.90 -8.94 256.37 -8.99
185 ZINC000071295693 5.8 440.49 -8.67 595.56 -8.49
186 ZINC000029555649 5.8 68.69 -9.77 667.69 -8.42
187 ZINC000008581902 5.82 229.24  -9.06 40499 -8.72
188 ZINC000103267395 5.82 10.00 -10.91 27.92 -10.31
189 ZINC000096285185 5.82 180.48 -9.20 374.64 -8.77
190 ZINC000096273537 5.82 4.19 -11.43 2.64 -11.70
191 ZINC000072113456 5.82 345.87 -8.81 393.04 -8.74
192 ZINC000064510325 5.82 112,75 -9.48 50.80 -9.95
193 ZINC000064479811 5.82 1710 -7.87 1630 -7.90
194 ZINC000029559022 5.82 1400 -7.99 1130 -8.11
195 ZINC000021985310 5.82 612.56 -8.48 43043 -8.68
196 ZINC000013589896 5.82 2060 -7.76 1370 -8.00
197 ZINC000013589895 5.82 1800 -7.84 1290 -8.04
198 ZINC000008581954 5.82 1820 -7.83 727.67 -8.37
199 ZINC000096272518 5.84 34515 -8.82 160.55 -9.27
200 ZINC000096272517 5.84 557.34 -8.53 389.21 -8.74
201 ZINC000040848585 5.85 391.73 -8.74 725.14 -8.38
202 ZINC000062260314 5.85 24434  -9.02 129.13 -9.40
203 ZINC000040848587 5.85 263.15 -8.98 290.01 -8.92
204 ZINC000016052721 5.85 76.54 -9.71 62.54 -9.83
205 ZINC000003815265 5.87 354.79 -8.80 361.43 -8.79
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Tablo 8. (Devam)

206 ZINC000003815195 5.87 107.37 -9.51 98.89 -9.56
207 ZINC000096272512 5.88 74.32 -9.73 255.71 -8.99
208 ZINC000096272511 5.88 72.77 -9.74 69.50 -9.77
209 ZINC000013687745 5.89 701.27 -8.40 637.04 -8.45
210 ZINC000095588757 5.89 661.53 -8.43 1370 -8.00
211 ZINC000064503750 5.89 2570 -7.63 2470 -7.65
212 ZINC000064499218 5.89 505.23 -8.59 306.59 -8.89
213 ZINC000029563169 5.89 23.32 -10.41 20.31 -10.49
214 ZINC000014957311 5.89 2.95 -11.64 21.01 -10.47
215 ZINC000008581947 5.89 32.89 -10.21 14.45 -10.70
216 ZINC000008581946 5.89 14.95 -10.68 7.03 -11.12
217 ZINC000000820816 5.89 27.27 -10.32 80.62 -9.68
218 ZINC000096272494 5.9 35.59 -10.16 74.52 -9.72
219 ZINC000096272493 5.9 31.22 -10.24 33.80 -10.19
220 ZINC000029127952 5.9 43.68 -10.04 74.35 -9.73
221 ZINC000096273048 5.9 0.058 -13.96 0.213 -13.19
222 ZINC000096272772 5.9 1.20 -12.17 6.80 -11.14
223 ZINC000096273538 5.91 4.69 -11.36 5.34 -11.29
224 ZINC000020149030 5.92 727.30 -8.37 37253 -8.77
225 ZINC000013589890 5.92 2118 -1.73 1280 -8.04
226 ZINC000008581985 5.92 2640 -7.61 3640 -1.42
227 ZINC000013589889 5.92 2310 -7.69 1680 -7.88
228 ZINC000095609715 5.92 154000 -1.11 43430 -1.86
229 ZINC000071297052 5.92 51.08 -9.95 202.13 -9.13
230 ZINC000071297051 5.92 50.31 -9.96 91.68 -9.60
231 ZINC000029564145 5.92 730.60 -8.37 658.41 -8.43
232 ZINC000029559689 5.92 698.14 -840 17330 -6.50
233 ZINC000003815150 5.93 136.51 -9.37 14282 -9.34
234 ZINC000084655247 5.95 35.80 -10.16 40.73 -10.08
235 ZINC000008581948 5.96 797.64 -8.32 495.10 -8.60
236 ZINC000143207169 5.96 256.97 -8.99 403.93 -8.72
237 ZINC000096272502 5.96 38.30 -10.12 17.73 -10.57
238 ZINC000096272501 5.96 45.97 -10.01 41.48 -10.07
239 ZINC000073168127 5.96 14.36 -10.70 10.79 -10.87
240 ZINC000006718828 5.96 4.51 -11.39 10.52 -10.88
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Tablo 8. (Devam)

241 ZINC000043207851 5.96 403.25 -8.72 14755 -9.32
242 ZINC000072124989 5.97 126.46 -9.41 76.92 -9.71
243 ZINC000072124990 5.97 14358 -9.34 93.54 -9.59
244 ZINC000096273534 5.98 5.79 -11.24 3.68 -11.51
245 ZINC000253654724 5.98 26.09 -10.35 21.08 -10.47
246 ZINC000205522377 5.98 37751 -8.76 472.38 -8.63
247 ZINC000008581940 5.98 226.49 -9.07 252.02 -9.00
248 ZINC000008581939 5.98 297.26  -8.90 256.82 -8.99
249 ZINC000000783639 6 8.99 -10.98 5.44 -11.27
250 ZINC000142721513 6 91.86 -9.60 54.75 -9.91
251 ZINCO000073259102 6 8.51 -11.01 11.98 -10.81
252 ZINC000073197814 6 5.57 -11.26 14.18 -10.71
253 ZINC000072122847 6 492.86 -8.60 308.97 -8.88
254 ZINC000072122846 6 311.70 -8.88 281.12 -8.94
255 ZINC000071294261 6 94.05 g0 80.74 -9.68
256 ZINC000064479901 6 409.73 -8.71 239.55 -9.03
257 ZINC000043194549 6 22.14 -10.44 27.81 -10.31
258 ZINC000036410079 6 9.02 -10.98 15.84 -10.64
259 ZINC000029564156 6 229.89 -9.06 160.38 -9.27
260 ZINC000028390775 6 33.66 -10.19 35.32 -10.17
261 ZINC000016052395 6 2.32 -11.78 2.08 -11.84
262 ZINC000008581974 6 220.48 -9.08 156.18 -9.29
263 ZINC000003832265 6 20.83 -10.48 20.44 -10.49
264 ZINC000040404012 6.01 571.09 -8.52 42753 -8.69
265 ZINCO000040913799 6.01 519.33 -8.57 37492 -8.77
266 ZINC000040913797 6.01 733.00 -8.37 1130 -8.11
267 ZINC000040404010 6.01 1200 -8.08 504.61 -8.59
268 ZINC000008581912 6.02 195.01 -9.15 389.17 -8.74
269 ZINC000028952901 6.02 41999 -8.70 297.94 -8.90
270 ZINC000028456322 6.03 69.83 -9.76 31.61 -10.23
271 ZINC000064553673 6.04 25.69 -10.35 47.23 -9.99
272 ZINC000095595019 6.04 27447 -8.95 159.74  -9.27
273 ZINC000004086591 6.04 149.73 931 135.90 -9.37
274 ZINC000064499221 6.05 111.63 -9.48 157.68 -9.28
275 ZINC000096272516 6.05 25153 -9.00 182.87 -9.19
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276 ZINC000096272515 6.05 242.32  -9.03 323.15 -8.85
277 ZINC000058592299 6.05 4.14 -11.44 30.85 -10.25
278 ZINC000036241937 6.05 2.31 -11.78 2.01 -11.87
279 ZINC000021288966 6.05 33.44 -10.20 28.25 -10.30
280 ZINC000006718666 6.05 316.53 -8.87 458.32 -8.65
281 ZINC000028385403 6.06 6.36 -11.18 18.78 -10.54
282 ZINC000095572373 6.06 276.07 -8.95 263.77 -8.98
283 ZINC000040380417 6.06 696.69 -8.40 653.38 -8.44
284 ZINC000040380416 6.06 798.97 -8.32 737.26  -8.37
285 ZINC000040380142 6.06 1770 -7.85 1560 -7.92
286 ZINC000040380141 ©6.06 1010 -8.18 897.38 -8.25
287 ZINC000005016760 6.07 77582 -8.34 563.69 -8.53
288 ZINC000016697102 6.07 21046 -9.11 72.71 -9.74
289 ZINC000008581978 6.07 19448 -9.16 130.50 -9.39
290 ZINC000008581980 6.08 723.03 -8.38 1140 -8.11
291 ZINC000064532065 6.09 104.17 -9.53 62.62 -9.83
292 ZINC000148955108 6.09 1780 -7.85 5810 -7.14
293 ZINC000096273532 6.09 9.37 -10.95 5.94 -11.22
294 ZINC000095598090 6.09 20.49 -10.49 12.71 -10.77
295 ZINC000040847243 6.09 50.70 -9.95 88.01 -9.63
296 ZINC000003832244 6.1 24.43 -10.38 24.29 -10.39
297 ZINC000100013130 6.1 17092 -9.23 112.11 -9.48
298 ZINC000040917711 6.1 807.09 -8.31 1000 -8.19
299 ZINC000037858291 6.1 246.08 -9.02 606.03 -8.48
300 ZINC000003832221 6.1 19.20 -10.53 12.83 -10.77
301 ZINC000028952934 6.11 6.67 -11.15 3.59 -11.52
302 ZINC000003938668 6.11 0.248 -13.10 0.929 -12.32
303 ZINC000072123194 6.11 17159 -9.23 218.24 -9.09
304 ZINC000072123193 6.11 321.04 -8.86 153.27 -9.30
305 ZINC000008581955 6.11 2160 -71.73 1370 -8.00
306 ZINC000205522443 6.12 976.96 -8.20 1010 -8.18
307 ZINC000142975856 6.12 333.96 -8.84 189.66 -9.17
308 ZINC000071294976 6.12 839.55 -8.29 601.46 -8.49
309 ZINC000064531788 6.12 100.16  -9.55 32245 -8.86
310 ZINC000029127955 6.12 28.00 -10.30 63.51 -9.82
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311 ZINC000096273540 6.13 5.12 -11.31 2.71 -11.69
312 ZINC000071316497 6.14 210.02 -9.11 14528 -9.33
313 ZINC000029151495 6.14 251.32  -9.00 15436  -9.29
314 ZINC000029151490 6.14 224.02 -9.07 40541 -8.72
315 ZINC000008581910 6.14 1210 -8.07 1280 -8.04
316 ZINC000013493055 6.15 242.87 -9.02 581.30 -8.51
317 ZINC000013553257 6.15 1010 -8.18 721.81 -8.38
318 ZINC000143159841 6.15 320.23 -8.86 220.10 -9.08
319 ZINC000068245475 6.15 13.43 -10.74 16.88 -10.60
320 ZINC000049808457 6.15 34480 -8.82 396.98 -8.73
321 ZINC000049808456 6.15 456.16 -8.65 368.06 -8.78
322 ZINC000008581931 6.16 484.72 -8.61 515.82 -8.58
323 ZINC000064527779 6.16 466.63 -8.64 382.35 -8.76
324 ZINC000064503644 6.16 1930 -7.80 3320 -1.47
325 ZINC000018710082 6.17 61.78 -9.83 39.21 -10.10
326 ZINC000068245480 6.18 73.04 -9.74 100.26  -9.55
327 ZINC000096272522 6.18 75.30 -9.72 84.44 -9.65
328 ZINC000096272521 6.18 14792  -9.32 84.91 -9.65
329 ZINC000071319426 6.18 103.00 -9.53 79.00 -9.69
330 ZINC000071319425 6.18 235.08 -9.04 159.30 -9.27
331 ZINC000008581950 6.18 2820 -1.57 3300 -7.48
332 ZINC000045498268 6.2 29.32 -10.28 25.25 -10.37
333 ZINC000000134211 6.2 791.10 -8.32 702.08 -8.39
334 ZINC000096272514 6.21 72.32 -9.74 84.67 -9.65
335 ZINC000096272513 6.21 111.17  -9.49 176.20 -9.21
336 ZINC000029558449 6.22 2340 -7.68 1640 -7.89
337 ZINC000036176915 6.22 134.83 -9.37 86.87 -9.63
338 ZINC000028862107 6.22 171.34 -9.23 130.27 -9.39
339 ZINC000028862106 6.22 201.30 -9.14 182.94 -9.19
340 ZINC000008581967 6.22 281.38 -8.94 297.88 -8.90
341 ZINC000002576349 6.22 77.96 -9.70 155.37 -9.29
342 ZINC000000726017 6.22 830.19 -8.30 612.61 -8.48
343 ZINC000205524779 6.23 2740 -7.59 2930 -7.55
344 ZINC000095587400 6.24 274.05 -8.95 207.74 -9.12
345 ZINC000040980251 6.24 2000 -1.77 1580 -1.92
62

Bu belge giivenli elektronik imza ile imzalanmistir. :
Dogrulama Kod: 7D9DSEE0-ED89-42CD-ADCD-9E371E9AD25D Dogrulama Adres: https://www.turkiye.gov.tr/karadeniz-teknik-universitesi-ebys



Tablo 8. (Devam)

346 ZINC000071296229 6.24 129.41 -9.40 83.47 -9.66
347 ZINC000058564052 6.24 5.73 -11.24 11.13 -10.85
348 ZINC000040980253 6.24 1990 -1.78 1930 -7.80
349 ZINC000071296230 6.24 16759 -9.24 56.63 -9.89
350 ZINC000008581928 6.25 18.86 -10.54 41.25 -10.07
351 ZINC000103253629 6.25 52.77 -9.93 93.99 -9.59
352 ZINC000049112081 6.25 37.51 -10.13 44.32 -10.03
353 ZINC000008581929 6.25 1480 -7.95 1260 -8.05
354 ZINC000008581893 6.25 3050 -1.52 3100 -1.52
355 ZINC000040848581 6.26 1090 -8.13 896.72 -8.25
356 ZINC000084706283 6.26 60.63 -9.85 48.28 -9.98
357 ZINC000040848583 6.26 1560 -7.92 1010 -8.18
358 ZINC000064499346 6.27 500.84 -8.60 757.88 -8.35
359 ZINC000040846978 6.28 748.79  -8.36 720.77 -8.38
360 ZINC000008581956 6.28 2530 -7.63 3650 -1.42
361 ZINC000064564517 6.28 749.24 -8.36 389.17 -8.74
362 ZINC000029042273 6.28 3720 -7.41 5620 -7.16
363 ZINC000040846980 6.28 1010 -8.18 1060 -8.15
364 ZINC000148961209 6.29 404.58 -8.72 618.44 -8.47
365 ZINC000034332971 6.3 7090 -7.02 6890 -7.04
366 ZINC000064553652 6.3 40.43 -10.09 119.24 -9.45
367 ZINC000064527810 6.3 651.06 -8.44 593.67 -8.49
368 ZINC000045254898 6.3 6.26 -11.19 3.90 -11.47
369 ZINC000040404860 6.3 35293 -8.80 54429 -8.55
370 ZINC000040404857 6.3 580.31 -8.51 395.71 -8.73
371 ZINC000029551790 6.3 21.42 -10.46 21.33 -10.47
372 ZINC000008581935 6.3 370.16  -8.77 363.34 -8.79
373 ZINC000001383151 6.3 789.76  -8.33 765.20 -8.34
374 ZINC000014210860 6.31 10.93 -10.86 7.34 -11.10
375 ZINC000008581921 6.32 52436 -8.57 550.89 -8.54
376 ZINC000203539782 6.32 599.26 -8.49 467.17 -8.64
377 ZINC000098208612 6.32 662.79 -8.43 430.41 -8.68
378 ZINC000053119602 6.32 39.94 -10.09 40.53 -10.08
379 ZINC000039274991 6.32 4.18 -11.43 5.40 -11.28
380 ZINC000064521218 6.33 160.43 -9.27 11356  -9.47
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381 ZINC000016052729 6.33 59.15 -9.86 57.34 -9.88
382 ZINC000205521610 6.34 100.21 -9.55 457.49  -8.65
383 ZINC000068245482 6.34 276.92 -8.95 317.96 -8.86
384 ZINC000018825334 6.35 231.69 -9.05 187.26 -9.18
385 ZINC000003832264 6.35 29.00 -10.28 14.07 -10.71
386 ZINC000029151500 6.36 270.84 -8.96 264.92 -8.97
387 ZINC000146771412 6.36 639.18 -8.45 743.74 -8.36
388 ZINC000053298395 6.36 1340 -8.01 1160 -8.10
389 ZINC000029151505 6.36 310.16 -8.88 256.08 -8.99
390 ZINC000008581913 6.36 12796 -9.40 31991 -8.86
391 ZINC000299854501 6.37 11.61 -10.83 15.80 -10.64
392 ZINC000299854502 6.37 20.54 -10.49 2251 -10.43
393 ZINC000098209541 6.37 148.06 -9.32 74.81 -9.72
394 ZINC000003815293 6.39 3660 -1.42 7240 -7.01
395 ZINC000003815310 6.39 976.48 -8.20 1780 -7.84
396 ZINC000003245914 6.39 139.24 -9.35 21456 -9.10
397 ZINC000013704308 6.4 13151 -9.39 116.70  -9.46
398 ZINC000101448765 6.4 58.10 -9.87 29.18 -10.28
399 ZINC000040913996 6.4 1210 -8.07 833.09 -8.29
400 ZINC000040913994 6.4 554.95 -8.53 1170 -8.09
401 ZINC000040845799 6.4 338.08 -8.83 226.23  -9.07
402 ZINC000040845797 6.4 488.38 -8.61 716.01 -8.38
403 ZINC000029554267 6.4 23.35 -10.41 33.53 -10.20
404 ZINC000028862119 6.4 297.69 -8.90 291.68 -8.92
405 ZINC000028862118 6.4 44573 -8.66 286.03 -8.93
406 ZINC000028862111 6.4 35555 -8.80 19169 -9.16
407 ZINC000028862109 6.4 37358 -8.77 37331 -8.77
408 ZINC000028233595 6.4 33.71 -10.19 27.58 -10.31
409 ZINC000013589894 6.4 2760 -7.58 5670 -7.16
410 ZINC000013589893 6.4 1090 -8.13 2280 -7.70
411 ZINC000006339673 6.4 34531 -8.82 259.81 -8.98
412 ZINC000000600761 6.4 43.70 -10.04 39.44 -10.10
413 ZINC000008581927 6.41 8.57 -11.01 6.06 -11.21
414 ZINC000071296246 6.41 19.82 -10.51 14.39 -10.70
415 ZINC000071296245 6.41 34.88 -10.17 23.21 -10.42
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416 ZINC000042851063 6.41 19.73 -10.51 18.88 -10.54
417 ZINC000040913999 6.41 805.57 -8.31 1040 -8.16
418 ZINC000040913997 6.41 505.48 -8.59 481.93 -8.62
419 ZINC000028952917 6.41 249.86 -9.01 14588 -9.33
420 ZINC000013684256 6.41 281.62 -8.94 481.39 -8.62
421 ZINC000096273046 6.42 8.42 -11.02 1.99 -11.87
422 ZINC000011617039 6.42 4.99 -11.33 5.62 -11.26
423 ZINC000008823113 6.43 133.74 -9.38 150.69 -9.31
424 ZINC000071331564 6.43 9.48 -10.95 11.25 -10.84
425 ZINC000029136061 6.43 293.11 -8.91 359.39 -8.79
426 ZINC000029136059 6.43 285.78 -8.93 259.79 -8.98
427 ZINC000000592574 6.43 199.37 -9.14 275.06 -8.95
428 ZINC000028862040 6.43 211.94 -9.10 92.35 -9.60
429 ZINC000028862038 6.43 230.03 -9.06 348.58 -8.81
430 ZINC000000320022 6.44 888.63 -8.26 1090 -8.14
431 ZINC000043120286 6.46 130.48 -9.39 79.68 -9.68
432 ZINC000043120287 6.46 95.33 -9.58 73.21 -9.73
433 ZINC000003815355 6.46 16.93 -10.60 12.21 -10.80
434 ZINC000071317527 6.47 11462 -9.47 14169 -9.34
435 ZINC000071317528 6.47 88.34 -9.62 59.81 -9.85
436 ZINC000040915021 6.47 401.63 -8.73 466.95 -8.64
437 ZINC000040915019 6.47 339.73 -8.83 48436 -8.61
438 ZINC000040847188 6.48 1770 -7.85 3140 -7.51
439 ZINC000064503782 6.48 27540 -8.95 250.29 -9.01
440 ZINC000040847190 6.48 2060 -7.76 2250 -71.71
441 ZINC000036056300 6.49 460.92 -8.64 851.93 -8.28
442 ZINC000028862087 6.49 45121 -8.66 634.43 -8.46
443 ZINC000028862085 6.49 42262 -8.70 346.97 -8.81
444 ZINC000028862018 6.49 386.44 -8.75 269.04 -8.96
445 ZINC000028862016 6.49 117.05 -9.46 11146 -9.49
446 ZINC000013682751 6.49 891.84 -8.25 1610 -7.90
447 ZINC000013682747 6.49 1360 -8.00 918,51 -8.24
448 ZINC000142766769 6.49 669.34 -8.42 407.19 -8.72
449 ZINC000095601491 6.49 15411  -9.29 14958 -9.31
450 ZINC000040915424 6.49 2530 -7.63 2680 -7.60
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451 ZINC000040915422 6.49 1050 -8.16 1560 -1.92
452 ZINC000040848803 6.49 1900 -7.81 1130 -8.12
453 ZINC000040848801 6.49 1030 -8.17 1620 -7.90
454 ZINC000064516824 6.5 207.84 -9.12 161.82 -9.26
455 ZINC000064479815 6.51 2280 -7.70 1990 -7.78
456 ZINC000005546996 6.51 7.29 -11.10 7.62 -11.08
457 ZINC000040914001 6.52 2010 -1.77 3480 -7.45
458 ZINC000053294156 6.52 1890 -7.81 1430 -1.97
459 ZINC000049867787 6.52 2520 -7.64 1300 -8.03
460 ZINC000043065397 6.52 232.78 -9.05 224.45  -9.07
461 ZINC000043065390 6.52 319.85 -8.86 354.02 -8.80
462 ZINC000040914003 6.52 4030 -7.36 2960 -7.54
463 ZINC000029554284 6.52 74.56 -9.72 52.40 -9.93
464 ZINC000028952938 6.52 29.50 -10.27 30.15 -10.26
465 ZINC000028952915 6.52 26.27 -10.34 10.39 -10.89
466 ZINC000064479733 6.53 782.87 -8.33 549.05 -8.54
467 ZINC000008581915 6.53 1170 -8.09 2020 -1.77
468 ZINC000064453992 6.54 6.66 -11.15 7.68 -11.07
469 ZINC000053243451 6.54 567.49 -8.52 403.57 -8.72
470 ZINC000040393038 6.54 89.81 -9.61 5241 -9.93
471 ZINC000002111097 6.54 4.49 -11.39 3.93 -11.47
472 ZINC000040379482 6.55 1170 -8.09 1910 -7.80
473 ZINC000028456335 6.55 8.69 -11.00 12.00 -10.81
474 ZINC000096258159 6.55 1141 -10.84 7.44 -11.09
475 ZINC000084669856 6.55 44466 -8.67 187.01 -9.18
476 ZINC000040914170 6.55 1300 -8.03 1410 -7.98
477 ZINC000040914168 6.55 1200 -8.08 687.45 -841
478 ZINC000040379483 6.55 2630 -7.61 2450 -7.65
479 ZINC000009357533 6.56 688.58 -8.41 658.79 -8.43
480 ZINC000012369272 6.57 48.39 -9.98 81.95 -9.67
481 ZINC000071317155 6.57 50.56 -9.95 73.44 -9.73
482 ZINC000071317154 6.57 38.30 -10.12 49.40 -9.97
483 ZINC000040405563 6.57 652.76  -8.44 363.19 -8.79
484 ZINC000040405559 6.57 201.13 -9.14 24356 -9.02
485 ZINC000002835620 6.57 84.66 -9.65 167.89 -9.24
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486 ZINC000013589907 6.59 570.64 -8.52 285.45 -8.93
487 ZINC000096272520 6.59 123.63 -9.42 55.17 -9.90
488 ZINC000096272519 6.59 81.57 -9.67 121.03 -9.44
489 ZINC000013589908 6.59 669.73 -8.42 234.78 -9.04
490 ZINC000003815082 6.59 113.64 -9.47 120.72 -9.44
491 ZINC000008581988 6.59 1270 -8.04 74222 -8.36
492 ZINC000009423542 6.59 7.57 -11.08 5.18 -11.30
493 ZINC000028862104 6.6 470.07 -8.63 865.33 -8.27
494 ZINC000000848388 6.6 1030 -8.17 876.65 -8.26
495 ZINC000028862102 6.6 652.74 -8.44 673.32 -8.42
496 ZINC000028979801 6.6 19.03 -10.53 60.26 -9.85
497 ZINC000040380019 6.6 736.92 -8.37 437.07 -8.68
498 ZINC000040380020 6.6 678.64 -8.42 681.12 -8.41
499 ZINC000098208701 6.6 0.965 -12.30 1.63 -11.99
500 ZINC000058564026 6.61 405.16 -8.72 212.80 -9.10
501 ZINC000003331570 6.61 454.83 -8.65 491.15 -8.61
502 ZINC000029135548 6.62 413.67 -8.71 402.65 -8.72
503 ZINC000028862132 6.62 105.88 -9.52 155.14 -9.29
504 ZINC000028862130 6.62 17512 -9.22 67.27 -9.78
505 ZINC000053282612 6.62 14754 -9.32 98.57 -9.56
506 ZINC000013766066 6.62 97.76 -9.56 81.45 -9.67
507 ZINC000064475041 6.63 1650 -7.89 1910 -7.80
508 ZINC000095583301 6.63 169.05 -9.24 87.88 -9.63
509 ZINC000064447492 6.63 14167 -9.34 105.44 -9.52
510 ZINC000003976838 6.64 53.77 -9.92 34.54 -10.18
511 ZINC000036241935 6.64 19.65 -10.51 75.52 -9.72
512 ZINC000028862014 6.64 456.30 -8.65 286.53 -8.93
513 ZINC000028862012 6.64 276.43 -8.95 430.80 -8.68
514 ZINC000019632614 6.64 61.45 -9.84 28.17 -10.30
515 ZINC000009366804 6.65 26.11 -10.35 40.45 -10.09
516 ZINC000014209578 6.66 9.72 -10.93 10.04 -10.91
517 ZINC000071297029 6.66 563.19 -8.53 562.50 -8.53
518 ZINC000040916238 6.66 691.64 -8.40 504.62 -8.59
519 ZINC000040916236 6.66 507.42 -8.59 426.73  -8.69
520 ZINC000040914908 6.66 418.56 -8.70 375.62 -8.77
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521 ZINC000040914907 6.66 39434 -8.74 409.32 -8.71
522 ZINC000036241942 6.66 1.77 -11.94 0.960 -12.30
523 ZINC000004078304 6.66 437.82 -8.67 259.10 -8.99
524 ZINC000018710085 6.68 56.90 -90.88 68.45 -9.77
525 ZINC000142846937 6.68 587.67 -8.50 353.89 -8.80
526 ZINC000029128062 6.68 15791 -9.28 16345 -9.26
527 ZINC000008581987 6.68 1320 -8.02 841.04 -8.29
528 ZINC000223794853 6.69 12111 -9.44 74.95 -9.72
529 ZINC000095590412 6.69 5.28 -11.29 2.84 -11.66
530 ZINC000003832225 6.7 6.71 -11.15 7.04 -11.12
531 ZINC000064746363 6.7 637.04 -845 675.58 -8.42
532 ZINC000040402690 6.7 44185 -8.67 443.64 -8.67
533 ZINC000040402687 6.7 465.22 -8.64 830.81 -8.30
534 ZINC000039059267 6.7 83.56 -9.66 93.70 -9.59
535 ZINC000036176928 6.7 0.783 -12.42 0.362 -12.88
536 ZINC000029558275 6.7 39.78 -10.10 40.15 -10.09
537 ZINC000029136097 6.7 401.84 -8.73 205.16 -9.12
538 ZINC000029136095 6.7 303.29 -8.89 323.74 -8.85
539 ZINC000029135913 6.7 59.75 -9.85 14426  -9.33
540 ZINC000029135911 6.7 14318 -9.34 84.62 -9.65
541 ZINC000028952919 6.7 9.08 -10.97 8.01 -11.05
542 ZINC000028862024 6.7 15493 -9.29 175.10 -9.22
543 ZINC000028862022 6.7 359.34 -8.79 115.63 -9.46
544 ZINC000008581911 6.7 97232 -8.20 676.11 -8.42
545 ZINC000003832260 6.7 97.03 -9.57 73.92 -9.73
546 ZINC000029128064 6.71 82.68 -9.66 73.75 -9.73
547 ZINC000040404686 6.72 468.13 -8.64 34167 -8.82
548 ZINC000040404689 6.72 44526 -8.66 39446 -8.74
549 ZINC000029128112 6.72 49.20 -9.97 10456 -9.52
550 ZINC000028704724 6.74 12.75 -10.77 5.26 -11.29
551 ZINC000096272524 6.74 131.68 -9.39 158.88 -9.28
552 ZINC000096272523 6.74 166.65 -9.25 91.48 -9.60
553 ZINC000068245481 6.74 441.69 -8.67 1030 -8.17
554 ZINC000038226716 6.74 8.02 -11.04 7.80 -11.06
555 ZINC000003815213 6.74 151.10 -9.31 165.90 -9.25
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556 ZINC000008581957 6.75 1830 -7.83 3370 -1.47
557 ZINC000028394953 6.76 11.68 -10.82 9.29 -10.96
558 ZINC000008581973 6.77 388.75 -8.75 340.24 -8.82
559 ZINC000006745792 6.77 31.84 -10.23 27.06 -10.32
560 ZINC000004540084 6.77 1170 -8.09 1760 -7.85
561 ZINC000004078319 6.78 359.13 -8.79 245.66 -9.02
562 ZINC000205521635 6.78 77.93 -9.70 132.31 -9.38
563 ZINC000148962290 6.78 711.36  -8.39 1360 -8.00
564 ZINC000064553627 6.78 151.27 -9.30 154.00 -9.29
565 ZINC000040915420 6.8 610.10 -8.48 30543 -8.89
566 ZINC000040915418 6.8 418.33 -8.70 283.49 -8.93
567 ZINC000018825344 6.8 83.06 -9.66 301.74 -8.90
568 ZINC000003781738 6.8 701.28 -8.40 668.38 -8.42
569 ZINC000002047389 6.8 458.65 -8.65 462.78 -8.64
570 ZINC000096273051 6.8 1.63 -11.99 26.36 -10.34
571 ZINC000064516829 6.8 384.29 -8.75 792.28 -8.32
572 ZINC000064516827 6.8 31095 -8.88 627.68 -8.46
573 ZINC000028704701 6.81 35.69 -10.16 11.23 -10.85
574 ZINC000000839396 6.82 21463 -9.10 132.74 -9.38
575 ZINC000299869654 6.82 281.19 -8.94 269.15 -8.96
576 ZINC000299869653 6.82 227.53 -9.06 130.57 -9.39
577 ZINC000299868145 6.82 25.09 -10.37 23.16 -10.42
578 ZINC000299868144 6.82 10.48 -10.89 11.22 -10.85
579 ZINC000071316078 6.82 11.17 -10.85 8.36 -11.02
580 ZINCO000071316077 6.82 32.53 -10.21 33.61 -10.20
581 ZINC000036241946 6.82 0.870 -12.36 2.47 -11.74
582 ZINC000029558546 6.82 19.12 -10.53 18.71 -10.54
583 ZINC000028862135 6.82 137.02 -9.36 137.17 -9.36
584 ZINC000028862133 6.82 270.78 -8.96 255.02 -9.00
585 ZINC000028862128 6.82 51.64 -9.94 76.75 -9.71
586 ZINC000028862126 6.82 12112 -9.44 80.22 -9.68
587 ZINC000205524739 6.83 2580 -7.62 3850 -7.39
588 ZINC000096272505 6.85 36.96 -10.14 28.80 -10.29
589 ZINC000096272506 6.85 47.98 -9.98 90.05 -9.61
590 ZINC000064521377 6.85 169.77 -9.24 21498 -9.10
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591 ZINC000028818962 6.85 5.00 -11.32 5.45 -11.27
592 ZINC000028818959 6.85 15.56 -10.65 8.32 -11.02
593 ZINC000058541147 6.87 25.52 -10.36 15.03 -10.67
594 ZINC000000887360 6.87 1100 -8.13 966.46 -8.21
595 ZINC000148958334 6.87 425.69 -8.69 409.58 -8.71
596 ZINC000148955341 6.88 367.83 -8.78 614.79 -8.47
597 ZINC000058541155 6.88 44.70 -10.03 20.25 -10.50
598 ZINC000028862056 6.89 330.56 -8.84 600.16 -8.49
599 ZINC000008581932 6.89 576.00 -8.51 1090 -8.13
600 ZINC000002820262 6.89 2200 -1.72 1440 -71.97
601 ZINC000299853406 6.89 13.55 -10.73 17.48 -10.58
602 ZINC000071295151 6.89 26.06 -10.35 11.65 -10.82
603 ZINC000036241949 6.89 0.413 -12.80 1.76 -11.94
604 ZINC000028862058 6.89 439.14 -8.67 45155 -8.66
605 ZINC000089469522 6.91 65.81 -9.80 10.45 -10.89
606 ZINC000028571357 6.92 1.38 -12.09 1.90 -11.90
607 ZINC000299869509 6.92 120.32 -9.44 71.81 -9.75
608 ZINC000299869508 6.92 85.19 -9.64 64.63 -9.81
609 ZINC000299869060 6.92 30.76 -10.25 40.82 -10.08
610 ZINC000299869059 6.92 12.94 -10.76 20.87 -10.48
611 ZINC000096273539 6.92 3.73 -11.50 2.29 -11.79
612 ZINC000072318830 6.92 19.52 -10.52 40.73 -10.08
613 ZINC000071296640 6.92 23.82 -10.40 3.91 -11.47
614 ZINC000071296639 6.92 51.21 -9.95 19.18 -10.53
615 ZINC000029136312 6.92 130.34 -9.39 116.94 -9.46
616 ZINC000029136310 6.92 14097 -9.35 12053 -9.44
617 ZINC000008581992 6.95 289.89 -8.92 152.11 -9.30
618 ZINC000089469521 6.95 18.08 -10.56 39.58 -10.10
619 ZINCO000072319587 6.96 31.26 -10.24 13.72 -10.73
620 ZINC000064479825 6.96 644.20 -8.45 859.56 -8.28
621 ZINC000040847186 6.96 1990 -7.78 1460 -7.96
622 ZINC000040847184 6.96 162 -7.90 1340 -8.01
623 ZINC000029134671 6.96 99.69 -9.55 72.02 -9.74
624 ZINC000028862099 6.96 252.30 -9.00 14589 -9.33
625 ZINC000028862097 6.96 274.68 -8.95 228.57 -9.06
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628
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631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660

ZINC000028862054
ZINC000028862052
ZINC000008581905
ZINC000000602803
ZINC000006219294
ZINC000084689527
ZINC000043178708
ZINC000040847227
ZINC000040847225
ZINC000029136065
ZINC000029136063
ZINC000028862093
ZINC000028862091
ZINC000022794841
ZINC000000848387
ZINC000028004733
ZINC000006332821
ZINC000008581958
ZINC000071329773
ZINC000071329772
ZINC000028862067
ZINC000028862065
ZINC000009366812
ZINC000000272107
ZINC000064527667
ZINC000006336420
ZINC000034885047
ZINC000008581942
ZINC000008581941
ZINC000001493878
ZINC000049070412
ZINC000029136271
ZINC000029136269
ZINC000029135692
ZINC000029135690
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6.96
6.96
6.96
6.96
6.98

N NN NN NN

7.01
7.03
7.04
7.05
7.05
7.05
7.05
7.05
7.05
7.05
7.06
7.08
7.09
7.09
7.09
7.1

7.1

7.1

7.1

7.1

7.1

283.38
245.05
1430
52.02
327.27
1.83
5.67
628.92
205.08
301.23
301.29
309.66
460.57
2.71
775.69
342.68
184.29
928.43
138.89
55.27
239.79
304.27
122.26
1210
808.43
8.20
43.38
100.43
72.90
30.05
0.734
88.89
68.37
68.57
78.19

71

-8.93
-9.02
-1.97
-9.94
-8.85
-11.92
-11.25
-8.46
-9.12
-8.90
-8.90
-8.88
-8.64
-11.69
-8.34
-8.82
-9.19
-8.23
-9.36
-9.90
-9.03
-8.89
-9.43
-8.07
-8.31
-11.03
-10.04
-9.55
-9.74
-10.26
-12.46
-9.62
-9.77
-9.77
-9.70

242.65
130.49
1360
29.68
226.45
441
20.34
149.26
248.37
271.20
206.26
264.96
511.83
3.27
565.49
396.20
153.12
1420
122.57
78.56
207.68
404.62
79.75
1400
836.45
16.70
65.30
53.46
56.62
2451
0.382
86.90
67.35
163.39
173.25

-9.02
-9.39
-8.00
-10.27
-9.07
-11.40
-10.49
-9.31
-9.01
-8.96
-9.12
-8.97
-8.58
-11.58
-8.52
-8.73
-9.30
-7.98
-9.43
-9.69
-9.12
-8.72
-9.68
-7.98
-8.29
-10.61
-9.80
-9.92
-9.89
-10.38
-12.85
-9.63
-9.78
-9.26
-9.22
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661 ZINC000028862084 7.1 296.68 -8.91 357.73 -8.79
662 ZINC000028862082 7.1 243.34 -9.02 518.33 -8.57
663 ZINC000053226526 7.11 7.47 -11.09 13.16 -10.75
664 ZINC000008581898 7.12 2140 -1.74 1700 -7.87
665 ZINC000045498266 7.13 47.63 -9.99 42.02 -10.06
666 ZINC000029127585 7.14 167.20 -9.25 119.26  -9.45
667 ZINC000096273049 7.14 4.95 -11.33 28.27 -10.30
668 ZINC000071294307 7.14 10.52 -10.88 13.65 -10.73
669 ZINC000008581922 7.14 692.56 -8.40 1090 -8.14
670 ZINC000008581890 7.15 869.11 -8.27 1500 -7.95
671 ZINC000058592771 7.15 7.70 -11.07 81.46 -9.67
672 ZINC000008581891 7.15 1550 -7.93 1410 -7.98
673 ZINC000000052639 7.15 297.28 -8.90 269.23 -8.96
674 ZINC000064499537 7.16 246.67 -9.01 136.01 -9.37
675 ZINC000040390927 7.16 69.40 -9.77 85.46 -9.64
676 ZINC000053298122 7.16 1.55 -12.02 2.36 -11.77
677 ZINC000000463985 7.17 2290 -7.69 772.04 -8.34
678 ZINC000261095426 7.17 17499 -9.22 10484 -9.52
679 ZINC000008581963 7.17 128.73  -9.40 15751 -9.28
680 ZINC000008581962 7.17 119.93 -9.44 183.85 -9.19
681 ZINC000008581961 7.17 71.19 -9.75 158.89 -9.28
682 ZINC000008581960 7.17 14930 -9.31 167.35 -9.24
683 ZINC000008581925 7.17 66.23 -9.79 73.07 -9.74
684 ZINC000003938688 7.17 396.83 -8.73 362.39 -8.79
685 ZINC000003819294 7.19 98.28 -9.56 36.15 -10.15
686 ZINC000066258856 7.19 193.10 -9.16 123.43 -9.42
687 ZINC000066258855 7.19 170.73 -9.23 97.07 -9.57
688 ZINC000013975055 7.19 33.84 -10.19 19.08 -10.53
689 ZINC000008581899 7.2 448.83 -8.66 59545 -8.49
690 ZINC000071294483 7.2 31.29 -10.24 41.70 -10.07
691 ZINC000036518249 7.2 2.25 -11.80 6.17 -11.20
692 ZINC000096273047 7.21 0.682 -12.50 1.66 -11.98
693 ZINC000028862114 7.22 19758 -9.15 152.82 -9.30
694 ZINC000096272488 7.22 159.70 -9.27 123.77 -9.42
695 ZINC000096272487 7.22 170.01 -9.24 192.75 -9.16
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696 ZINC000058590598 7.22 29.12 -10.28 28.58 -10.29
697 ZINC000036241955 7.22 1.79 -11.93 2.17 -11.82
698 ZINC000036241944 7.22 0.997 -12.28 0770 -12.43
699 ZINC000036176860 7.22 0.777 -12.43 0596 -12.58
700 ZINC000028862116 7.22 120.91 -9.44 94.44 -9.58
701 ZINC000002669174 7.23 551.04 -8.54 739.82 -8.36
702 ZINC000064744278 7.24 316.61 -8.87 262.93 -8.98
703 ZINC000001546066 7.24 592.48 -8.50 299.99 -8.90
704 ZINC000028455984 7.25 15.60 -10.65 9.54 -10.94
705 ZINC000096283120 7.25 49.37 -9.97 31.31 -10.24
706 ZINC000053295464 7.25 11.23 -10.85 5.95 -11.22
707 ZINC000008581959 7.25 349.37 -8.81 385.79 -8.75
708 ZINC000008581914 7.26 04.98 -8.72 948.92 -8.22
709 ZINC000096272526 7.26 73.05 -9.74 136.66 -9.36
710 ZINC000096272525 7.26 58.64 -9.87 97.52 -9.56
711 ZINC000071295922 7.26 79.44 -9.69 141.30 -9.34
712 ZINC000003964325 7.26 185.16 -9.18 468.46 -8.63
713 ZINC000103269269 7.27 25.94 -10.35 19.72 -10.51
714 ZINC000053296119 7.27 6.21 -11.20 20.19 -10.50
715 ZINC000042887342 7.27 5.61 -11.26 12.11 -10.80
716 ZINC000028384330 7.28 3.24 -11.58 2.62 -11.71
717 ZINC000008581900 7.28 1280 -8.04 1720 -7.86
718 ZINC000096283122 7.29 129.35 -9.40 16150 -9.27
719 ZINC000071281779 7.3 6.09 -11.21 3.26 -11.58
720 ZINC000096272486 7.3 44.84 -10.02 56.96 -9.88
721 ZINC000096272485 7.3 44.41 -10.03 100.01 -9.55
722 ZINC000002669395 7.3 263.85 -8.97 223.81 -9.07
723 ZINC000053313954 7.31 16.72 -10.61 18.63 -10.55
724 ZINCO000071294367 7.31 32.10 -10.22 27.99 -10.30
725 ZINC000036056301 7.31 965.29 -8.21 44099 -8.67
726 ZINC000043078716 7.32 28.98 -10.28 33.51 -10.20
727 ZINC000001158080 7.33 77.16 -9.70 51.96 -9.94
728 ZINC000008581908 7.35 153.23 -9.30 163.56 -9.26
729 ZINC000053276576 7.35 10.88 -10.86 9.72 -10.93
730 ZINC000006219291 7.36 45456 -8.65 318.94 -8.86
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731 ZINC000028952925 7.36 22.30 -10.44 11.30 -10.84
732 ZINC000053243251 7.38 30.61 -10.25 20.82 -10.48
733 ZINC000020148983 7.38 370.71  -8.77 268.33 -8.96
734 ZINC000096273050 7.38 1.45 -12.06 2.02 -11.86
735 ZINC000053312531 7.38 14.33 -10.70 33.48 -10.20
736 ZINC000028702712 7.38 1.01 -12.27 1.03 -12.26
737 ZINC000053243608 7.39 35.41 -10.16 15.80 -10.64
738 ZINC000024044436 7.39 1.95 -11.88 7.93 -11.05
739 ZINC000071295208 7.39 19.01 -10.53 13.29 -10.75
740 ZINC000029151338 7.4 31854 -8.86 47565 -8.63
741 ZINC000095920969 7.4 1.12 -12.21 4.98 -11.33
742 ZINC000095582990 7.4 239.57 -9.03 19498 -9.15
743 ZINC000058592766 7.4 111.06 -9.49 133.83 -9.38
744 ZINC000058582742 7.4 18.43 -10.55 21.00 -10.47
745 ZINC000049036265 7.4 24.69 -10.38 24.92 -10.37
746 ZINC000029151343 7.4 228.66 -9.06 508.65 -8.59
747 ZINC000028862124 7.4 121.30 -9.44 91.30 -9.60
748 ZINC000028862122 7.4 10758 -9.51 93.87 -9.59
749 ZINC000019862646 7.4 3.75 -11.49 1.04 -12.25
750 ZINC000148959695 7.41 246.87 -9.01 43447 -8.68
751 ZINC000043016058 7.42 260.19 -8.98 17119 -9.23
752 ZINC000146774943 7.43 159.17  -9.27 37691 -8.76
753 ZINC000253655890 7.48 25.77 -10.35 11.61 -10.83
754 ZINC000028818951 7.49 8.37 -11.02 9.35 -10.95
755 ZINC000040864832 7.49 3.02 -11.62 7.96 -11.05
756 ZINC000028818954 7.49 12.68 -10.77 11.17 -10.85
757 ZINC000008581933 7.49 309.59 -8.88 456.95 -8.65
758 ZINC000053312472 7.51 74.84 -9.72 79.30 -9.69
759 ZINC000095585572 7.51 3.40 -11.55 2.83 -11.66
760 ZINC000064504083 7.51 493.77 -8.60 999.12 -8.19
761 ZINC000003816310 7.51 182,57 -9.19 14724 -9.32
762 ZINC000003815349 7.52 11.78 -10.82 79.02 -9.69
763 ZINC000146783565 7.52 322.33 -8.86 487.22 -8.61
764 ZINC000095582037 7.52 8.16 -11.03 8.32 -11.02
765 ZINC000053226626 7.52 38.42 -10.12 31455 -8.87
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766 ZINC000036176898 7.52 0.052 -12.75 0.117 -13.55
767 ZINC000036176894 7.52 1.77 -11.94 4.70 -11.36
768 ZINC000024811973 7.52 9.29 -10.96 6.46 -11.17
769 ZINC000000600292 7.52 1710 -7.86 825.91 -8.30
770 ZINC000071295211 7.54 4.67 -11.36 5.75 -11.24
771 ZINC000095598121 7.54 441 -11.40 3.86 -11.48
772 ZINC000071294716 7.54 10.15 -10.91 5.63 -11.25
773 ZINC000053229328 7.55 65.10 -9.80 88.84 -9.62
774 ZINC000205524542 7.55 18428 -9.19 391.13 -8.74
775 ZINC000028704705 7.55 10.34 -10.89 2.98 -11.63
776 ZINC000028957685 7.57 0.194 -13.25 0.361 -12.88
7 ZINC000022940637 7.59 2.92 -11.64 1.41 -12.07
778 ZINC000053276462 7.59 0.992 -12.28 0.907 -12.34
779 ZINC000053226471 7.59 17.76 -10.57 23.67 -10.40
780 ZINC000008581993 7.59 181.80 -9.20 156.21 -9.29
781 ZINC000008581903 7.59 400.04 -8.73 618.23 -8.47
782 ZINC000049777869 7.6 62.77 -9.83 27.17 -10.32
783 ZINC000103260212 7.6 2450 -7.65 2200 -1.72
784 ZINC000028957706 7.62 0.472 -12.72 0.421 -12.79
785 ZINC000096283121 7.62 27.23 -10.32 26.38 -10.34
786 ZINC000053313952 7.62 1.13 -12.20 1.23 -12.16
787 ZINC000008581901 7.62 266.21 -8.97 273.20 -8.95
788 ZINC000053229146 7.64 36.17 -10.15 23.37 -10.41
789 ZINC000096273044 7.64 3.30 -11.57 8.04 -11.04
790 ZINC000053294245 7.64 222.24 -9.08 264.25 -8.97
791 ZINC000008581907 7.64 253.45 -9.00 44520 -8.66
792 ZINC000027439698 7.66 101.45 -9.54 61.50 -9.84
793 ZINC000095581843 7.66 1.33 -12.11 1.21 -12.17
794 ZINC000064485680 7.66 838.08 -8.29 689.63 -841
795 ZINC000053229152 7.66 1.89 -11.90 2.43 -11.75
796 ZINC000053229149 7.66 6.84 -11.14 3.08 -11.61
797 ZINC000045253426 7.66 7.92 -11.05 46.25 -10.01
798 ZINC000013677843 7.66 359.78 -8.79 607.20 -8.48
799 ZINC000008581923 7.68 659.15 -8.43 632.41 -8.46
800 ZINC000096272510 7.68 33.94 -10.19 43.07 -10.05
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801 ZINC000096272509 7.68 43.67 -10.04 34.26 -10.18
802 ZINC000008581938 7.68 340.20 -8.82 429.55 -8.69
803 ZINC000008581924 7.68 653.43 -8.44 74422 -8.36
804 ZINC000001488096 7.68 16.60 -10.61 113.16  -9.48
805 ZINC000029136001 7.7 280.40 -8.94 390.95 -8.74
806 ZINC000058592599 7.7 0.069 -13.86 1.22 -12.16
807 ZINC000058592300 7.7 0.271 -13.05 1.96 -11.88
808 ZINC000036241939 7.7 3.14 -11.60 1.42 -12.07
809 ZINC000029136003 7.7 285.39 -8.93 367.40 -8.78
810 ZINC000003948085 7.7 43.98 -10.04 27.61 -10.31
811 ZINC000003832219 7.7 29.41 -10.27 18.31 -10.56
812 ZINC000040380354 7.71 4.38 -11.40 7.88 -11.06
813 ZINC000028702706 7.71 0.623 -12.56 1.53 -12.02
814 ZINC000053314440 7.72 12.16 -10.80 4.59 -11.38
815 ZINC000053313973 7.72 4.47 -11.39 13.37 -10.74
816 ZINC000053313063 7.72 5319 -9.92 63.44 -9.82
817 ZINC000148962058 7.72 899.11 -8.25 1140 -8.11
818 ZINC000053293720 7.72 51.92 -9.94 14.19 -10.71
819 ZINC000053226510 7.74 13.20 -10.75 30.55 -10.25
820 ZINC000253655868 7.74 12.73 -10.77 10.7 -10.87
821 ZINC000071296101 7.74 2.10 -11.84 2.27 -11.79
822 ZINC000040847472 7.75 24.68 -10.38 74.20 -9.73
823 ZINC000071294484 7.76 48.85 -9.97 57.06 -9.88
824 ZINC000040847470 7.76 52.17 -9.94 14852 -9.32
825 ZINC000008581937 7.77 356.29 -8.80 361.07 -8.79
826 ZINC000040847217 7.78 30.23 -10.26 30.34 -10.26
827 ZINC000028702773 7.8 0.302 -12.99 0.885 -12.35
828 ZINC000040862128 7.8 11.09 -10.85 18.44 -10.55
829 ZINC000000272085 7.8 44195 -8.67 35449 -8.80
830 ZINC000095585128 7.82 34.04 -10.19 16.95 -10.60
831 ZINC000053313264 7.82 7.80 -11.06 5.43 -11.28
832 ZINC000008581909 7.85 961.51 -8.21 1800 -7.84
833 ZINC000053296666 7.85 1.37 -12.09 2.83 -11.66
834 ZINC000053293906 7.85 43.34 -10.05 24.66 -10.38
835 ZINC000095594908 7.86 28.41 -10.30 26.68 -10.33
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Tablo 8. (Devam)

836 ZINC000053226483 7.89 16.90 -10.60 6.87 -11.14
837 ZINC000095583241 7.89 16.89 -10.60 82.60 -9.66

838 ZINC000049694465 7.89 7.12 -11.12 48.76 -9.98

839 ZINC000063298074 7.92 32.65 -10.21 30.16 -10.26
840 ZINC000071281716 7.92 15.24 -10.66 13.66 -10.73
841 ZINC000053298761 7.92 67.18 -9.79 16.84 -10.61
842 ZINC000049678062 7.92 2.47 -11.74 23.65 -10.40
843 ZINC000028571624 7.92 3.69 -11.50 5.78 -11.24
844 ZINC000028571374 7.92 11 -12.21 2.14 -11.83
845 ZINC000034643022 7.96 0.912 -12.33 1.10 -12.22
846 ZINC000100014909 8 1.04 -12.25 0.392 -12.83
847 ZINC000035902489 8 10.42 -10.89 10.98 -10.86
848 ZINC000084689528 8 3.90 -11.47 2.52 -11.73
849 ZINC000071996259 8 113.70 -9.47 77.70 -9.70

850 ZINC000036241932 8 1.50 -12.04 2.40 -11.76
851 ZINC000084689529 8 15.08 -10.67 8.68 -11.00
852 ZINC000049072078 8.01 170.10 -9.23 103.74 -9.53

853 ZINC000095597463 8.03 7.53 -11.08 6.85 -11.14
854 ZINC000053294497 8.04 11.25 -10.84 28.59 -10.29
855 ZINC000028865955 8.04 12.56 -10.78 86.92 -9.63

856 ZINC000053276683 8.05 13.30 -10.74 15.87 -10.64
857 ZINC000096273045 8.05 3.22 -11.59 3.35 -11.56
858 ZINC000053683345 8.05 81.87 -9.67 75.03 -9.72

859 ZINC000053313612 8.05 76.55 -9.71 82.76 -9.66

860 ZINC000022449418 8.06 2.20 -11.81 3.80 -11.49
861 ZINC000058547907 8.07 0.516 -12.67 0.766 -12.44
862 ZINC000045298919 8.09 12.31 -10.79 86.32 -9.64

863 ZINC000058590983 8.1 10.54 -10.88 44.58 -10.03
864 ZINC000095594986 8.1 8.54 -11.01 18.25 -10.56
865 ZINC000006718723 8.1 19.72 -10.51 30.44 -10.25
866 ZINC000028957645 8.11 5.19 -11.30 5.97 -11.22
867 ZINC000038912268 8.12 11.33 -10.84 81.24 -9.67

868 ZINC000040873425 8.14 8.99 -10.98 28.63 -10.29
869 ZINC000095597123 8.15 8.35 -11.02 11.56 -10.83
870 ZINC000036241952 8.15 0.219 -13.18 0.663 -12.52
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Tablo 8. (Devam)

871 ZINC000053299143 8.16 39.29 -10.10 33.63 -10.20
872 ZINC000068243575 8.17 0.978 -12.29 1.02 -12.27
873 ZINC000040846486 8.17 1.79 -11.93 3.05 -11.62
874 ZINC000008581920 8.19 160.00 -9.27 17214 -9.23
875 ZINC000008581919 8.19 161.32 -9.27 176.4 -9.21
876 ZINC000008581918 8.19 143.01 -9.34 158.14 -9.28
877 ZINC000053298933 8.19 29.41 -10.27 79.05 -9.69
878 ZINC000008581917 8.19 126.16 -9.41 15416  -9.29
879 ZINC000043201999 8.23 31.19 -10.24 4251 -10.06
880 ZINC000042923075 8.23 8.97 -10.98 19.32 -10.52
881 ZINC000008581930 8.26 719.31 -8.38 855.11 -8.28
882 ZINC000055760827 8.27 1.80 -11.93 6.36 -11.18
883 ZINC000053313416 8.28 8.75 -10.99 8.01 -11.05
884 ZINC000148960964 8.28 142,71 -9.34 240.08 -9.03
885 ZINC000003815520 8.28 28.23 -10.30 75.20 -9.72
886 ZINC000028957666 8.29 0.230 -13.15 0.404 -12.81
887 ZINC000022449423 8.29 7.35 -11.10 7.94 -11.05
888 ZINC000028702769 8.3 0.638 -12.54 1.72 -11.96
889 ZINC000101499124 8.3 0.419 -12.79 0.217 -13.18
890 ZINC000096272508 8.3 44.28 -10.03 44.90 -10.02
891 ZINC000096272507 8.3 46.99 -10.00 68.79 -9.77
892 ZINC000049872201 8.3 24.39 -10.39 15.69 -10.65
893 ZINC000034150374 8.3 30.64 -10.25 21.26 -10.47
894 ZINC000003962458 8.3 1.69 -11.97 14.09 -10.71
895 ZINC000038804397 8.31 2.67 -11.70 31.24 -10.24
896 ZINC000038804395 8.31 191 -11.89 28.28 -10.30
897 ZINCO000071295370 8.32 78.46 -9.69 81.78 -9.67
898 ZINC000095597554 8.32 2.65 -11.70 2.69 -11.69
899 ZINC000038658348 8.32 11.67 -10.82 69.43 -9.77
900 ZINC000038576766 8.33 0.370 -12.87 2.01 -11.86
901 ZINC000028957672 8.36 0.057 -13.97 0.131 -13.48
902 ZINC000071295826 8.37 119.29 -9.45 253.73 -9.00
903 ZINC000008581916 8.37 263.70 -8.98 33494 -8.83
904 ZINC000028957643 8.38 2.54 -11.73 4.20 -11.43
905 ZINC000038995988 8.4 51.54 -9.94 29.16 -10.28
78

Bu belge giivenli elektronik imza ile imzalanmistir. :
Dogrulama Kod: 7D9DSEE0-ED89-42CD-ADCD-9E371E9AD25D Dogrulama Adres: https://www.turkiye.gov.tr/karadeniz-teknik-universitesi-ebys



Tablo 8. (Devam)

906 ZINC000043204048 8.4 18.20 -10.56 36.40 -10.15
907 ZINC000045252982 8.44 0.924 -12.32 5.41 -11.28
908 ZINC000071295739 8.44 23.25 -10.41 13.77 -10.72
909 ZINC000058649382 8.44 19.06 -10.53 32.96 -10.21
910 ZINC000043199744 8.45 41.77 -10.07 126.19 -9.41
911 ZINC000028957682 8.46 0.011 -14.91 0.064 -13.90
912 ZINC000028957678 8.46 0.057 -13.98 0.125 -13.51
913 ZINC000028957693 8.47 1.30 -12.12 1.40 -12.08
914 ZINC000095597036 8.47 3.74 -11.50 3.65 -11.51
915 ZINC000095594839 8.49 11.20 -10.85 6.93 -11.13
916 ZINC000014211201 8.52 0.481 -12.71 1.04 -12.25
917 ZINC000043207440 8.52 15.91 -10.64 21.90 -10.45
918 ZINC000040849092 8.52 4.95 -11.33 10.82 -10.87
919 ZINC000036241929 8.52 1.30 -12.12 2.90 -11.65
920 ZINC000003820040 8.52 7.27 -11.10 7.25 -11.10
921 ZINC000028957661 8.54 0.161 -13.36 0.291 -13.01
922 ZINC000003814434 8.54 301.25 -8.90 243.84 -9.02
923 ZINC000002047503 8.55 8.16 -11.03 61.09 -9.84
924 ZINC000040847968 8.56 30.10 -10.26 52.53 -9.93
925 ZINC000003815288 8.59 12.42 -10.79 61.90 -9.83
926 ZINC000028957633 8.59 0.306 -12.98 0.371 -12.86
927 ZINC000006716957 8.6 8.47 -11.01 6.65 -11.16
928 ZINC000053243704 8.62 2.90 -11.65 5.12 -11.31
929 ZINC000040836048 8.63 25.35 -10.36 11.47 -10.83
930 ZINC000053226541 8.64 12046 -9.44 86.58 -9.64
931 ZINC000053297577 8.64 13.38 -10.74 7.76 -11.06
932 ZINC000053230322 8.64 29.01 -10.28 19.93 -10.51
933 ZINC000045245959 8.64 25.36 -10.36 67.07 -9.79
934 ZINC000013977188 8.64 22.42 -10.44 187.46 -9.18
935 ZINC000003962457 8.64 21.91 -10.45 103.13 -9.53
936 ZINC000034177219 8.68 9.05 -10.97 6.20 -11.20
937 ZINC000029042369 8.69 0.34 -12.91 0.850 -12.37
938 ZINC000053059276 8.7 2.97 -11.63 1.89 -11.90
939 ZINC000020148984 8.7 179.80 -9.20 200.37 -9.14
940 ZINC000095596512 8.72 20.25 -10.50 24.40 -10.39
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Tablo 8. (Devam)

941 ZINC000040860002 8.74 26.57 -10.33 62.56 -9.83
942 ZINC000028957636 8.77 0.287 -13.02 0.499 -12.69
943 ZINC000028957676 8.77 0.212 -13.20 0.339 -12.92
944 ZINC000040860000 8.79 6.43 -11.18 13.72 -10.73
945 ZINC000053314009 8.8 52.97 -9.93 49.01 -9.97
946 ZINC000095582600 8.8 1.15 -12.20 0.680 -12.51
947 ZINC000040873641 8.8 10.69 -10.87 22.88 -10.42
948 ZINC000003816287 8.82 6.56 -11.16 1.67 -11.97
949 ZINC000095594059 8.83 114.08 -9.47 43.11 -10.05
950 ZINC000253681549 8.85 13.76 -10.72 357.88 -8.79
951 ZINC000253681558 8.85 12.44 -10.78 53.50 -9.92
952 ZINC000148961454 8.85 27533 -8.95 405.17 -8.72
953 ZINC000028957688 8.89 0.389 -12.84 0.770 -12.43
954 ZINC000014025557 8.89 0.478 -12.72 0.797 -12.41
955 ZINC000008581934 8.92 156.58 -9.28 23241 -9.05
956 ZINC000066128693 8.92 1.18 -12.18 0.810 -12.40
957 ZINC000043200601 8.92 63.27 -9.82 95.12 -9.58
958 ZINC000019632618 8.96 1.49 -12.04 1.82 -11.92
959 ZINC000008581989 9 664.32 -8.43 424.18 -8.69
960 ZINC000095582613 9 7.05 -11.12 6.69 -11.15
961 ZINC000058563804 9 21.89 -10.45 10.22 -10.90
962 ZINC000028957698 9 0.209 -13.20 0.667 -12.52
963 ZINC000008581906 9 610.13 -8.48 830.1 -8.30
964 ZINC000045245466 9.04 108.51 -9.50 95.20 -9.58
965 ZINC000095597986 9.08 25.97 -10.35 9.98 -10.91
966 ZINC000095593571 9.08 6.08 -11.21 9.96 -10.92
967 ZINC000063539823 9.1 48.46 -9.98 40.62 -10.08
968 ZINC000095593100 9.12 9.31 -10.96 6.11 -11.21
969 ZINC000023247639 9.17 12.61 -10.78 5.95 -11.22
970 ZINC000095593289 9.24 74.05 -9.73 88.66 -9.62
971 ZINC000040865903 9.3 191 -11.89 3.64 -11.51
972 ZINC000066128696 9.3 0.04 -14.09 0.034 -14.27
973 ZINC000028957637 9.3 0.458 -12.74 1.03 -12.26
974 ZINC000040393457 9.34 1.00 -12.28 2.69 -11.69
975 ZINC000040847468 9.34 8.96 -10.98 21.37 -10.46
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Tablo 8. (Devam)

976 ZINC000040392715 9.34 6.5 -11.16 15.01 -10.67
977 ZINC000014951776 9.37 1.12 -12.21 2.13 -11.83
978 ZINC000023358242 9.37 2.68 -11.69 5.27 -11.29
979 ZINC000014951770 9.37 25.13 -10.37 53.74 -9.92

980 ZINC000023358248 9.4 2.09 -11.84 10.22 -10.90
981 ZINC000095583238 9.4 69.07 -9.77 53.09 -9.92

982 ZINC000049066567 9.4 1.6 -12.00 5.00 -11.32
983 ZINC000028957655 9.4 0.232 -13.14 0.461 -12.74
984 ZINC000036701290 9.48 22.86 -10.42 15.02 -10.67
985 ZINC000095594040 9.49 12.22 -10.80 6.76 -11.15
986 ZINC000028957649 9.52 0.194 -13.25 0.439 -12.77
987 ZINC000002047743 9.7 9.02 -10.97 56.32 -9.89

988 ZINC000095583928 9.7 18.29 -10.56 10.51 -10.88
989 ZINC000071294545 9.7 16.90 -10.60 44.18 -10.03
990 ZINC000028957631 10.21 0.439 -12.77 0.876 -12.36
991 ZINC000022448983 10.54 17.68 -10.58 21.42 -10.46
992 ZINC000058575333 10.7 0.514 -12.67 3.45 -11.54
993 ZINC000003962456 10.7 11.64 -10.82 69.3 -9.77

994 DASATINIB 10.8 0.724 -12.47 49.11 -9.97
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Ek 2.

Tablo 9. Tip II inhibisyon molekiiler kenetlenme sonuglari

Tip II dogal tip Tip 1l mutant tip

Ligandno  Isim pKi  Ki AG Ki AG
(LE) (nM) kcal/mol (nM) kcal/mol

DCC-2036  ZINC000063933734 8.82 0,004 -15,51 0,007 -15,17
1 ZINC000084654286 5 4,52 -11,38 12,11 -10,80
2 ZINC000045364172 5 24,83 -10,37 13,47 -10,74
3 ZINC000043062840 5 0,162 -13,36 1,47 -12,05
4 ZINC000018825330 5 1130 -8,11 2440 -7,66
5 ZINC000004068309 5 339,85 -8,82 489,82 -8,61
6 ZINC000028570663 5.01 48,34 -9,98 29,73 -10,27
7 ZINC000040916579 5.04 1,80 -11,93 0,872 -12,36
8 ZINC000040957321  5.05 2,08 -11,84 8,91 -10,98
9 ZINC000008581990 5.06 625,72 -8,46 4400 -7,31
10 ZINC000008581991 5.06 616,29 -8,47 3240 -7,49
11 ZINC000064499232 5.08 604,64 -8,48 1350 -8,01
12 ZINC000008581944 5.1 102,65 -9,53 146,85 -9,32
13 ZINC000095608288 5.1 84870 -1,46 31600 -3,41
14 ZINC000064475136 5.1 195,03 -9,15 1550 -7,93
15 ZINC000029557832 5.1 281,07 -8,94 435,96 -8,68
16 ZINC000008581943 5.1 40,47 -10,09 85,38 -9,64
17 ZINC000040404844 511 0,120 -13,53 0,371 -12,86
18 ZINC000072112297 5.11 648,01 -8,44 2480 -7,65
19 ZINC000066261904 5.11 0,911 -12,33 3,93 -11,47
20 ZINC000064548888 5.11 1080 -8,14 434,34 -8,68
21 ZINC000034842284 5.11 9,06 -10,97 23,17 -10,42
22 ZINC000095593559  5.12 3,17 -11,59 5,34 -11,29
23 ZINC000003961034  5.13 25000 -6,28 14120 -6,62
24 ZINC000013589910 5.15 52,59 -9,93 61,60 -9,84
25 ZINC000147370860 5.15 1,69 -11,97 1,51 -12,03
26 ZINC000095920628 5.15 510,66 -8,58 391,17 -8,74
27 ZINC000013589909 5.15 73,38 -9,73 145,10 -9,33
28 ZINC000066251222 516 2,12 -11,83 8,37 -11,02
29 ZINC000022063639 5.16 1,07 -12,24 3,59 -11,52
30 ZINC000095601116 5.18 6,58 -11,16 3,46 -11,54
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about:blank

Tablo 9. (Devam)

31 ZINC000003815160  5.18 398,50 -8,73 302,43 -8,89
32 ZINC000064479882  5.19  237.23 -9,04 356,57 -8,80
33 ZINC000008581971  5.19 680,86 -8,41 1630 -7,90
34 ZINC000140332787 521 154,81 -9,29 347,05 -8,81
35 ZINC000008581975 521 1880 -7,81 1300 -8,03
36 ZINC000003916214 522 31,43 -10,24 105,67 -9,52
37 ZINC000008581979  5.22 30,92 -10,25 246,23 -9,02
38 ZINC000117568807  5.22 38,39 -10,12 24,81 -10,38
39 ZINC000066262065 5.22 0,101 -13,63 1,73 -11,95
40 ZINC000053313839 5.22 254,30 -9,00 1080 -8,14
41 ZINC000027442784 5.22 19140 -6,44 46490 -5,91
42 ZINC000008581983 5.22 396,20 -8,73 1670 -7,88
43 ZINC000169310130 5.23 22,65 -10,43 32,68 -10,21
44 ZINC000169340980 5.23 46,13 -10,01 34,12 -10,19
45 ZINC000008581926  5.23 230,83 -9,05 211,56 -9,11
46 ZINC000028230558 5.24 48,11 -9,98 66,40 -9,79
47 ZINC000169310128 524 10,05 -10,91 11,95 -10,81
48 ZINC000042964226  5.24 0,088 -13,71 0,599 -12,58
49 ZINC000017334508 5.25 45,79 -10,01 96,13 -9,57
50 ZINC000084669858 5.26 43,86 -10,04 32,61 -10,21
51 ZINC000027644428 527 1,90 -11,90 7,63 -11,07
52 ZINC000064479736  5.28 268,11 -8,97 986,95 -8,19
53 ZINC000066262639 5.28 0,556 -12,63 0,364 -12,88
54 ZINC000040918114 528 0,062 -13,92 0,670 -12,52
55 ZINC000029556751  5.29 121,33 -9,44 114,54 -9,47
56 ZINC000064510360 5.29 204,82 -9,12 322,03 -8,86
57 ZINC000027432414 5.3 9350 -6,86 7180 -7,02
58 ZINC000084671803 5.3 40,02 -10,09 172,56 -9,23
59 ZINC000043465534 5.3 854,40 -8,28 2070 -7,75
60 ZINC000004471294 5.3 3,73 -11,50 1,49 -12,04
61 ZINC000029563881 5.31 2020 -1,77 673,06 -8,42
62 ZINC000072124430 531 102,07 -9,54 193,39 -9,16
63 ZINC000066262642 531 281 -11,67 59,25 -9,86
64 ZINC000066251587 5.31 0,384 -12,84 1,98 -11,87
65 ZINC000066251391 531 0,116 -13,55 1,65 -11,98
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Tablo 9. (Devam)

66 ZINC000013589888 5.32 276,66 -8,95 2310 -7,69
67 ZINC000096272492  5.32 34,00 -10,19 186,03 -9,18
68 ZINC000096272491  5.32 20,37 -10,49 12,10 -10,80
69 ZINC000013589887 5.32 1560 -7,92 3220 -7,49
70 ZINC000084687176  5.34 13,31 -10,74 4,34 -11,41
71 ZINC000000121541  5.34 187,02 -9,18 281,58 -8,94
72 ZINC000008581945 535 92,74 -9,59 91,38 -9,60
73 ZINC000066262869  5.35 0,133 -13,47 0,343 -12,91
74 ZINC000064503424 535 1290 -8,04 2500 -7,64
75 ZINC000040957324 535 1,02 -12,27 3,78 -11,49
76 ZINC000008581970  5.36 408,90 -8,72 2390 -7,67
77 ZINC000064479792  5.37 93,22 -9,59 238.59 -9,03
78 ZINC000096273541 5.37 6,19 -11,20 3,11 -11,61
79 ZINC000096273530 5.37 5,53 -11,26 1,74 -11,95
80 ZINC000008581969  5.39 450,08 -8,66 3120 -7,51
81 ZINC000036241920 5.4 3840 -7,39 8770 -6,90
82 ZINC000049867789 5.4 23,45 -10,41 160,10 -9,27
83 ZINC000008581964 5.4 138,59 -9,36 1440 -1,97
84 ZINC000029555561 542 4,44 -11,40 11,20 -10,85
85 ZINC000064485784  5.42 304,00 -8,89 427,59 -8,69
86 ZINC000040428670  5.42 3,49 -11,54 2,92 -11,64
87 ZINC000003815204 542 460,53 -8,64 226,62 -9,06
88 ZINC000008581986  5.44 776,04 -8,34 1610 -7,90
89 ZINC000012352683 5.44 514,11 -8,58 1060 -8,15
90 ZINC000005016756  5.46 109,46 -9,50 100,82 -9,54
91 ZINC000003815171 546 76,29 -9,71 494,31 -8,60
92 ZINC000043207091 547 36,28 -10,15 54,41 -9,91
93 ZINC000039129916 547 19,53 -10,52 25,51 -10,36
94 ZINC000013132888 547 50,76 -9,95 64,34 -9,81
95 ZINC000064503907 5.47 268,54 -8,96 1870 -7,82
96 ZINC000003815169  5.47 112,33 -9,48 110,70 -9,49
97 ZINC000008991524 548 5,25 -11,30 2,50 -11,74
98 ZINC000096272504 548 5,78 -11,24 8,78 -10,99
99 ZINC000096272503 548 9,19 -10,96 49,58 -9,97
100 ZINC000029557368 5.48 77,90 -9,70 66,08 -9,80
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Tablo 9. (Devam)

101 ZINC000003973984 548 71,50 -9,75 64,22 -9,81
102 ZINC000064521265 549 9,25 -10,96 19,44 -10,52
103 ZINC000205522873  5.49 167,18 -9,25 129,25 -9,40
104 ZINC000100015335 549 329,10 -8,84 1050 -8,15
105 ZINC000095593503 5.5 8,19 -11,03 11,23 -10,84
106 ZINC000084375261  5.51 0,243 -13,12 0,779 -12,43
107 ZINC000143092456  5.51 2040 -1,76 3690 -7,41
108 ZINC000003815151 5,51 200,25 -9,14 131,46 -9,39
109 ZINC000096272495 552 20,37 -10,49 12,71 -10,77
110 ZINC000096272496 552 22,41 -10,44 135,21 -9,37
111 ZINC000064516330 552 50,15 -9,96 858,24 -8,28
112 ZINC000066251586  5.54 0,373 -12,86 2,37 -11,77
113 ZINC000043196377  5.54 229,12 -9,06 803,71 -8,31
114 ZINC000013983251  5.55 59,37 -9,86 153,83 -9,29
115 ZINC000001912572  5.55 101,52 -9,54 365,02 -8,78
116 ZINC000044459889 5.57 1,14 -12,20 2,24 -11,80
117 ZINC000096272498  5.57 63,25 -9,82 24,42 -10,38
118 ZINC000096272497  5.57 63,93 -9,81 213,85 -9,10
119 ZINC000066262636  5.57 2,74 -11,68 74,19 -9,73
120 ZINC000064475037  5.59 402,74 -8,72 1120 -8,12
121 ZINC000064516722  5.59 675,44 -8,42 3430 -7,46
122 ZINC000043204002 5.59 0,099 -13,64 0,451 -12,75
123 ZINC000040953472 559 1,45 -12,06 4,28 -11,42
124 ZINC000018274812 559 34,58 -10,18 20,31 -10,49
125 ZINC000003815700 5.59 30,31 -10,26 12,08 -10,37
126 ZINC000096272500 5.6 99,62 -9,55 397,52 -8,73
127 ZINC000096272499 5.6 82,05 -9,67 125,79 -9,41
128 ZINC000037858290 5.6 41,29 -10,07 25,58 -10,36
129 ZINC000008581951 5.6 1350 -8,01 874,70 -8,26
130 ZINC000096273265 5.63 9,97 -10,92 8,57 -11,01
131 ZINC000068245479  5.64 248,89 -9,01 327,88 -8,85
132 ZINC000096273531 5.64 6,04 -11,21 1,49 -12,04
133 ZINC000072105034 5.64 13,35 -10,74 29,81 -10,27
134 ZINC000145221410 5.65 359,85 -8,79 879,72 -8,26
135 ZINC000064504030 5.66 238,27 -9,04 950,89 -8,22
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136 ZINC000096273536  5.66 12,30 -10,79 7,25 -11,10
137 ZINC000064532129  5.66 38,02 -10,12 336,57 -8,83
138 ZINC000064516831  5.66 135,17 -9,37 843,84 -8,29
139 ZINC000003818808 5.66 836,80 -8,29 432,76 -8,68
140 ZINC000008581976  5.68 465,91 -8,64 1020 -8,17
141 ZINC000071317530 5.68 182,14 -9,19 278,60 -8,94
142 ZINC000071317529  5.68 94,13 -9,59 72,45 -9,74
143 ZINC000064516382  5.68 241,45 -9,03 544,72 -8,55
144 ZINC000008581965  5.69 434,43 -8,68 871,75 -8,27
145 ZINC000071318342 5.7 28,32 -10,30 39,24 -10,10
146 ZINC000071318343 5.7 56,17 -9,89 91,72 -9,60
147 ZINC000064516821 5.7 130,00 -9,39 1370 -8,00
148 ZINC000064516482 5.7 33,29 -10,20 131,48 -9,39
149 ZINC000064510269 5.7 620,35 -8,47 393,87 -8,74
150 ZINC000064503521 5.7 449,91 -8,66 1130 -8,11
151 ZINC000064485787 5.7 275,91 -8,95 406,89 -8,72
152 ZINC000058592765 5.7 9,17 -10,97 5,25 -11,30
153 ZINC000040916577 5.7 0,675 -12,51 1,04 -12,25
154 ZINC000029551767 5.7 15,10 -10,67 38,51 -10,11
155 ZINC000029151334 5.7 79,27 -9,69 375,90 -8,77
156 ZINC000029151329 5.7 68,35 -9,78 124,26 -9,42
157 ZINC000013986815 5.7 2,00 -11,87 6,91 -11,13
158 ZINC000000839389 5.7 88,13 -9,62 952,98 -8,21
159 ZINC000000815475 5.7 35,38 -10,17 37,64 -10,13
160 ZINC000254043424 5.71 8,03 -11,04 16,92 -10,60
161 ZINC000000021592  5.71 486,04 -8,61 403,38 -8,72
162 ZINC000008581952  5.72 1560 -7,92 5980 -7,13
163 ZINC000040874304 5.72 1,79 -11,93 1,47 -12,05
164 ZINC000029553943 5.72 1,79 -11,93 4,20 -11,43
165 ZINC000072123114 5.73 103,05 -9,53 170,83 -9,23
166 ZINC000096273535 5.73 3,84 -11,48 2,09 -11,84
167 ZINC000072123113  5.73 46,67 -10,00 114,90 -9,47
168 ZINC000028952913  5.74 49,43 -9,97 148,93 -9,31
169 ZINC000096272490 5.74 19,72 -10,51 10,52 -10,88
170 ZINC000028952911 5.74 152,10 -9,30 109,33 -9,50
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171 ZINC000096272489  5.74 52,74 -9,93 404,12 -8,72
172 ZINC000064503549  5.74 227,87 -9,06 2820 -1,57
173 ZINC000029559018 5.74 753,33 -8,35 979,66 -8,20
174 ZINC000040395436  5.75 1,40 -12,08 0,931 -12,32
175 ZINC000006718813 577 13,74 -10,73 13,17 -10,75
176 ZINC000008581953  5.77 544,53 -8,55 2180 -1,72
177 ZINC000008581886  5.77 1680 -7,88 2200 -1,72
178 ZINC000066262289  5.77 512 -11,31 3,44 -11,55
179 ZINC000066251223  5.77 3,16 -11,60 2,25 -11,80
180 ZINC000029561473  5.77 52910 -5,83 33360 -6,11
181 ZINC000003815194 5.78 179,62 -9,20 84,15 -9,65
182 ZINC000040917710 5.78 658,55 -8,43 472,86 -8,63
183 ZINC000071329403 5.8 234,44 -9,04 143,82 -9,33
184 ZINC000071329404 5.8 160,72 -9,27 49,40 -9,97
185 ZINC000071295693 5.8 107,76 -9,51 271,74 -8,96
186 ZINC000029555649 5.8 436,20 -8,68 1870 -7,81
187 ZINC000008581902  5.82 148,44 e 0| 74 2560 -7,63
188 ZINC000103267395 5.82 54,62 -9,91 252,72 -9,00
189 ZINC000096285185  5.82 188,71 -9,17 309,67 -8,88
190 ZINC000096273537 5.82 3,85 -11,48 1,29 -12,13
191 ZINC000072113456  5.82 64,50 -9,81 189,69 -9,17
192 ZINC000064510325 582 22,87 -10,42 88,99 -9,62
193 ZINC000064479811 582 1760 -7,85 2500 -7,64
194 ZINC000029559022  5.82 231,39 -9,05 382,06 -8,76
195 ZINC000021985310 5.82 253,22 -9,00 381,49 -8,76
196 ZINC000013589896 5.82 587,94 -8,50 2590 -7,62
197 ZINC000013589895 5.82 465,79 -8,64 1240 -8,06
198 ZINC000008581954 5.82 1080 -8,14 2830 -7,57
199 ZINC000096272518 584 56,39 -9,89 86,08 -9,64
200 ZINC000096272517 5.84 59,53 -9,86 126,18 -9,41
201 ZINC000040848585 5.85 130,24 -9,39 725,14 -8,38
202 ZINC000062260314  5.85 160,85 -9,27 443,83 -8,67
203 ZINC000040848587 5.85 162,53 -9,26 283,53 -8,93
204 ZINC000016052721  5.85 54,84 -9,91 41,07 -10,08
205 ZINC000003815265  5.87 216,37 -9,09 2490 -7,65
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206 ZINC000003815195  5.87 445,35 -8,66 147,15 -9,32
207 ZINC000096272512  5.88 27,08 -10,32 91,64 -9,60
208 ZINC000096272511  5.88 52,12 -9,94 13,52 -10,74
209 ZINC000013687745  5.89 133,57 -9,38 200,20 -9,14
210 ZINC000095588757  5.89 745,28 -8,36 2480 -7,65
211 ZINC000064503750  5.89 975,75 -8,20 821,68 -8,30
212 ZINC000064499218 5.89 176,52 -9,21 409,82 -8,71
213 ZINC000029563169  5.89 1,43 -12,06 2,71 -11,69
214 ZINC000014957311  5.89 215,53 -9,09 2520 -7,64
215 ZINC000008581947 5.89 73,38 -9,73 71,26 -9,75
216 ZINC000008581946  5.89 12,55 -10,78 40,74 -10,08
217 ZINC000000820816  5.89 6,52 -11,17 14,70 -10,69
218 ZINC000096272494 5.9 21,00 -10,47 76,70 -9,71
219 ZINC000096272493 5.9 6,02 -11,21 4,54 -11,38
220 ZINC000029127952 5.9 15,91 -10,64 18,15 -10,56
221 ZINC000096273048 5.9 0,000459 -16,83 0,003 -15,66
222 ZINC000096272772 5.9 2,89 -11,65 32,96 -10,21
223 ZINC000096273538 591 4,69 -11,36 1,62 -11,99
224 ZINC000020149030 5.92 431,45 -8,68 1040 -8,16
225 ZINC000013589890 5.92 305,88 -8,89 1580 -7,91
226 ZINC000008581985 5.92 1830 -7,83 3910 -7,38
227 ZINC000013589889 5.92 1020 -8,17 282,06 -8,94
228 ZINC000095609715  5.92 185920000 -1,00 22370000 -2,25
229 ZINC000071297052 5.92 101,05 -9,54 99,86 -9,55
230 ZINC000071297051 592 32,10 -10,22 38,00 -10,12
231 ZINC000029564145 592 196,62 -9,15 99,93 -9,55
232 ZINC000029559689  5.92 5640 -7,16 26260 -6,25
233 ZINC000003815150 5.93 82,85 -9,66 1440 -7,97
234 ZINC000084655247 5.95 19,34 -10,52 17,87 -10,57
235 ZINC000008581948 5.96 459,94 -8,65 1600 -7,91
236 ZINC000143207169 596 433,56 -8,68 1490 -7,95
237 ZINC000096272502 596 9,75 -10,93 33,02 -10,21
238 ZINC000096272501 596 6,06 -11,21 9,97 -10,92
239 ZINC000073168127 596 0,796 -12,41 2,40 -11,76
240 ZINC000006718828 596 2,91 -11,65 4,55 -11,38
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241 ZINC000043207851 5.96 130,81 -9,39 243,06 -9,02
242 ZINC000072124989 597 20,75 -10,48 46,96 -10,00
243 ZINC000072124990 5.97 30,77 -10,25 40,13 -10,09
244 ZINC000096273534 598 3,33 -11,57 1,22 -12,16
245 ZINC000253654724 598 1,62 -11,99 4,34 -11,41
246 ZINC000205522377 598 291,64 -8,92 169,06 -9,24
247 ZINC000008581940 598 151,27 -9,30 464,82 -8,64
248 ZINC000008581939 598 11,23 -10,85 504,19 -8,59
249 ZINC000000783639 6 5,43 -11,28 2,97 -11,63
250 ZINC000142721513 6 67,25 -9,78 53,11 -9,92
251 ZINC000073259102 6 0,300 -12,99 0,524 -12,66
252 ZINC000073197814 6 0,230 -13,15 0,107 -13,60
253 ZINC000072122847 6 77,27 -9,70 133,69 -9,38
254 ZINC000072122846 6 70,84 -9,75 58,35 -9,87
255 ZINC000071294261 6 1,24 -12,15 0,910 -12,33
256 ZINC000064479901 6 237,63 -9,04 347,12 -8,81
257 ZINC000043194549 6 1,75 -11,95 1,34 -12,10
258 ZINC000036410079 6 0,939 -12,32 1,50 -12,04
259 ZINC000029564156 6 73,58 -9,73 73,42 -9,73
260 ZINC000028390775 6 3,28 -11,57 3,84 -11,48
261 ZINC000016052395 6 0,00032 -17,05 0,017 -14,66
262 ZINC000008581974 6 91,83 -9,60 515,41 -8,58
263 ZINC000003832265 6 2,53 -11,73 4,52 -11,38
264 ZINC000040404012 6.01 169,92 -9,24 343,56 -8,82
265 ZINC000040913799  6.01 195,27 -9,15 355,57 -8,80
266 ZINC000040913797 6.01 226,96 -9,06 880,57 -8,26
267 ZINC000040404010 6.01 416,66 -8,70 1130 -8,11
268 ZINC000008581912 6.02 242,95 -9,02 534,69 -8,56
269 ZINC000028952901 6.02 387,72 -8,75 1990 -7,78
270 ZINC000028456322 6.03 4,52 -11,38 13,46 -10,74
271 ZINC000064553673 6.04 31,18 -10,24 63,11 -9,82
272 ZINC000095595019 6.04 7,08 -11,12 176,26 -9,21
273 ZINC000004086591 6.04 36,19 -10,15 22,67 -10,43
274 ZINC000064499221 6.05 43,87 -10,04 193,40 -9,16
275 ZINC000096272516  6.05 47,58 -9,99 68,94 -9,77
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276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310

ZINC000096272515
ZINC000058592299
ZINC000036241937
ZINC000021288966
ZINC000006718666
ZINC000028385403
ZINC000095572373
ZINC000040380417
ZINC000040380416
ZINC000040380142
ZINC000040380141
ZINC000005016760
ZINC000016697102
ZINC000008581978
ZINC000008581980
ZINC000064532065
ZINC000148955108
ZINC000096273532
ZINC000095598090
ZINC000040847243
ZINC000003832244
ZINC000100013130
ZINC000040917711
ZINC000037858291
ZINC000003832221
ZINC000028952934
ZINC000003938668
ZINC000072123194
ZINC000072123193
ZINC000008581955
ZINC000205522443
ZINC000142975856
ZINC000071294976
ZINC000064531788
ZINC000029127955

6.05
6.05
6.05
6.05
6.05
6.06
6.06
6.06
6.06
6.06
6.06
6.07
6.07
6.07
6.08
6.09
6.09
6.09
6.09
6.09
6.1

6.1

6.1

6.1

6.1

6.11
6.11
6.11
6.11
6.11
6.12
6.12
6.12
6.12
6.12

54,34
21,96
0,050
208,23
620,04
1,57
308,19
78,87
314,07
263,67
244,92
214,30
13,18
115,43
402,99
51,41
638,79
5,70
2,99
1,90
2,17
137,57
228,87
99,76
1,51
1.11
3.77
37.28
21.28
2340
457.74
192.70
257.66
41.92
10.93

90

-9,91
-10,45
-14,04
-9,12
-8,47
-12,01
-8,88
-9,69
-8,87
-8,98
-9,02
-9,10
-10,75
-9,46
-8,72
-9,94
-8,45
-11,25
-11,63
-11,90
-11,82
-9,36
-9,06
-9,55
-12,03
-12.21
-11.49
-10.13
-10.47
-7.68
-8.65
-9.16
-8.99
-10.06
-10.86
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77,94
22,01
0,076
2300
782,82
0,294
439,46
83,06
291,13
612,99
1080
156,04
35,37
617,92
5440
224,93
643,37
2,32
7,35
1,02
3,99
355,77
217,86
20,87
3,58
16.28
67.52
72.07
9291
2800
495.81
246.05
431.93
146.33
19.12
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-13,80
-7,69
-8,33
-13,00
-8,67
-9,66
-8,92
-8,48
-8,14
-9,29
-10,17
-8,47
-7,18
-9,07
-8,45
-11,78
-11,10
-12,274
-11,46
-8,80
-9,09
-10,48
-11,52
-10.63
-9.78
-9.74
-9.59
-71.57
-8.60
-9.02
-8.68
-9.32
-10.53
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311 ZINC000096273540 6.13  5.65 -11.25 2.49 -11.74
312 ZINC000071316497 6.14  31.45 -10.23 18.81 -10.54
313 ZINC000029151495 6.14  77.39 -9.70 137.88 -9.36
314 ZINC000029151490 6.14  69.41 -9.77 192.59 -9.16
315 ZINC000008581910 6.14  231.89 -9.05 600.00 -8.49
316 ZINC000013493055 6.15  481.55 -8.62 730.05 -8.37
317 ZINC000013553257 6.15  432.84 -8.68 367.34 -8.78
318 ZINC000143159841 6.15  250.01 -9.01 1320 -8.02
319 ZINC000068245475  6.15  23.46 -10.41 24.59 -10.38
320 ZINC000049808457 6.15  69.43 -9.77 43451 -8.68
321 ZINC000049808456  6.15  136.73 -9.36 66.25 -9.79
322 ZINC000008581931 6.16  140.18 -9.35 190.17 -9.17
323 ZINC000064527779  6.16  253.50 -9.00 775.88 -8.34
324 ZINC000064503644 6.16  707.59 -8.39 913.22 -8.24
325 ZINC000018710082 6.17  26.28 -10.34 10.55 -10.88
326 ZINC000068245480 6.18  39.31 -10.10 43.87 -10.04
327 ZINC000096272522  6.18  33.98 -10.19 161.84 -9.26
328 ZINC000096272521 6.18  46.39 -10.00 14.82 -10.68
329 ZINC000071319426 6.18 105.14 -9.52 364.13 -8.78
330 ZINC000071319425 6.18  90.53 -9.61 328.53 -8.84
331 ZINC000008581950 6.18 1780 -7.84 5700 -7.15
332 ZINC000045498268 6.2 12.74 -10.77 48.09 -9.98
333 ZINC000000134211 6.2 187.77 -9.18 134.93 -9.37
334 ZINC000096272514 6.21  57.60 -9.88 143.33 -9.34
335 ZINC000096272513 6.21  39.50 -10.10 24.28 -10.39
336 ZINC000029558449  6.22  443.00 -8.67 364.83 -8.78
337 ZINC000036176915 6.22  28.19 -10.30 50.26 -9.96
338 ZINC000028862107 6.22  24.43 -10.38 57.73 -0.88
339 ZINC000028862106  6.22  70.95 -9.75 91.98 -9.60
340 ZINC000008581967 6.22  182.10 -9.19 295.06 -8.91
341 ZINC000002576349  6.22  56.91 -9.88 405.91 -8.72
342 ZINC000000726017 6.22  262.32 -8.98 138.59 -9.36
343 ZINC000205524779  6.23 1580 -7.91 2110 -1.74
344 ZINC000095587400 6.24  740.17 -8.36 721.67 -8.38
345 ZINC000040980251 6.24  602.58 -8.49 3150 -7.51
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346 ZINC000071296229 6.24  58.97 -9.86 26.83 -10.33
347 ZINC000058564052 6.24  2.86 -11.66 2.23 -11.80
348 ZINC000040980253  6.24  437.32 -8.68 289.96 -8.92
349 ZINC000071296230 6.24  71.03 -9.75 24.92 -10.37
350 ZINC000008581928 6.25  19.28 -10.52 17431 -9.22
351 ZINC000103253629 6.25  29.97 -10.26 76.02 -9.71
352 ZINC000049112081 6.25  22.39 -10.44 26.18 -10.34
353 ZINC000008581929  6.25  851.61 -8.28 2500 -7.64
354 ZINC000008581893 6.25 3630 -7.42 2170 -1.73
355 ZINC000040848581 6.26 1760 -7.85 2630 -7.61
356 ZINC000084706283 6.26  33.31 -10.20 22.45 -10.43
357 ZINC000040848583 6.26  929.60 -8.23 925.74 -8.23
358 ZINC000064499346  6.27  294.76 -8.91 721.33 -8.38
359 ZINC000040846978 6.28  306.79 -8.89 1580 -1.92
360 ZINC000008581956  6.28  946.44 -8.22 3650 -1.42
361 ZINC000064564517 6.28  184.84 -9.19 233.61 -9.05
362 ZINC000029042273 6.28 1290 -8.03 1580 -1.92
363 ZINC000040846980 6.28  677.89 -8.42 663.52 -8.43
364 ZINC000148961209 6.29  444.13 -8.67 434.01 -8.68
365 ZINC000034332971 6.3 4690 -1.27 3500 -1.44
366 ZINC000064553652 6.3 5.11 -11.31 9.00 -10.98
367 ZINC000064527810 6.3 412.07 -8.71 1040 -8.16
368 ZINC000045254898 6.3 227.87 -9.06 331.37 -8.84
369 ZINC000040404860 6.3 123.97 -9.42 160.08 -9.27
370 ZINC000040404857 6.3 171.25 -9.23 322.04 -8.86
371 ZINC000029551790 6.3 4.97 -11.33 10.94 -10.86
372 ZINC000008581935 6.3 267.10 -8.97 504.70 -8.59
373 ZINC000001383151 6.3 760.27 -8.35 1510 -7.94
374 ZINC000014210860 6.31  103.37 -9.53 129.67 -9.40
375 ZINC000008581921  6.32  452.99 -8.65 882.54 -8.26
376 ZINC000203539782  6.32  468.50 -8.63 1300 -8.03
377 ZINC000098208612 6.32 1110 -8.12 1680 -7.88
378 ZINC000053119602 6.32  1.86 -11.91 2.59 -11.71
379 ZINC000039274991 6.32  0.001 -16.34 0.209 -13.20
380 ZINC000064521218 6.33  77.23 -9.70 373.44 -8.77
92

Bu belge giivenli elektronik imza ile imzalanmistir. :
Dogrulama Kod: 7D9DSEE0-ED89-42CD-ADCD-9E371E9AD25D Dogrulama Adres: https://www.turkiye.gov.tr/karadeniz-teknik-universitesi-ebys



Tablo 9. (Devam)

381 ZINC000016052729  6.33  6.47 -11.17 1.65 -11.98
382 ZINC000205521610 6.34  299.10 -8.90 173.40 -9.22
383 ZINC000068245482  6.34  156.23 -9.29 208.62 -9.11
384 ZINC000018825334 6.35  384.58 -8.75 1100 -8.13
385 ZINC000003832264 6.35 2.82 -11.66 13.18 -10.75
386 ZINC000029151500 6.36  108.69 -9.50 52.58 -9.93
387 ZINC000146771412 6.36  346.90 -8.81 491.97 -8.61
388 ZINC000053298395 6.36  844.14 -8.29 334.50 -8.83
389 ZINC000029151505 6.36  85.80 -9.64 714.23 -8.38
390 ZINC000008581913 6.36  298.25 -8.90 243.94 -9.02
391 ZINC000299854501 6.37  25.25 -10.37 31.18 -10.24
392 ZINC000299854502 6.37  27.59 -10.31 53.50 -9.92
393 ZINC000098209541  6.37  118.04 -9.45 66.10 -9.79
394 ZINC000003815293  6.39 1570 ficl? 1930 -7.80
395 ZINC000003815310  6.39  788.76 -8.33 1800 -7.84
396 ZINC000003245914  6.39  48.50 -9.98 48.22 -9.98
397 ZINC000013704308 6.4 19.50 -10.52 28.78 -10.29
398 ZINC000101448765 6.4 1.30 -12.12 2.48 -11.74
399 ZINC000040913996 6.4 252.03 -9.00 1030 -8.17
400 ZINC000040913994 6.4 192.13 -9.16 1450 -1.97
401 ZINC000040845799 6.4 76.58 -9.71 105.92 -9.52
402 ZINC000040845797 6.4 42.30 -10.06 66.09 -9.80
403 ZINC000029554267 6.4 2.47 -11.74 4.72 -11.36
404 ZINC000028862119 6.4 81.76 -9.67 139.28 -9.35
405 ZINC000028862118 6.4 71.17 -9.75 253.99 -9.00
406 ZINC000028862111 6.4 110.20 -9.49 195.19 -9.15
407 ZINC000028862109 6.4 95.11 -9.58 241.56 -9.03
408 ZINC000028233595 6.4 2.69 -11.69 543 -11.28
409 ZINC000013589894 6.4 1570 -7.92 2040 -7.76
410 ZINC000013589893 6.4 460.30 -8.65 736.90 -8.37
411 ZINC000006339673 6.4 32.56 -10.21 37.28 -10.13
412 ZINC000000600761 6.4 3.20 -11.59 5.40 -11.28
413 ZINC000008581927 6.41  37.18 -10.14 159.62 -9.27
414 ZINC000071296246 6.41  30.04 -10.26 50.18 -9.96
415 ZINC000071296245 6.41  32.15 -10.22 58.04 -9.87
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416 ZINC000042851063  6.41  0.0059 -15.32 0.0072 -15.20
417 ZINC000040913999 6.41  138.75 -9.36 659.27 -8.43
418 ZINC000040913997 6.41  233.62 -9.05 204.75 -9.13
419 ZINC000028952917 6.41  232.79 -9.05 2320 -7.69
420 ZINC000013684256  6.41  55.48 -9.90 85.73 9.64
421 ZINC000096273046  6.42  0.018 -14.65 0.061 -13.93
422 ZINC000011617039 6.42 181 -11.93 15.48 -10.65
423 ZINC000008823113  6.43  35.63 -10.16 26.81 -10.33
424 ZINC000071331564  6.43  40.57 -10.08 84.18 -9.65
425 ZINC000029136061 6.43  67.40 -9.78 117.44 -9.45
426 ZINC000029136059 6.43  118.43 -9.45 102.76 -9.53
427 ZINC000000592574 6.43  61.22 -9.84 73.95 -9.73
428 ZINC000028862040 6.43  126.45 -9.41 140.77 -9.35
429 ZINC000028862038 6.43  41.65 -10.07 88.24 -9.62
430 ZINC000000320022  6.44  225.22 -9.07 223.80 -9.07
431 ZINC000043120286 6.46  37.64 -10.13 60.25 -9.85
432 ZINC000043120287 6.46  59.74 -9.85 139.60 -9.35
433 ZINC000003815355 6.46  19.97 -10.50 19.41 -10.52
434 ZINC000071317527  6.47  183.32 -9.19 181.05 -9.20
435 ZINC000071317528  6.47  120.97 -0.44 279.93 -8.94
436 ZINC000040915021 6.47  167.82 -9.24 115.95 -9.46
437 ZINC000040915019 6.47 165.31 -9.25 115.07 -9.47
438 ZINC000040847188 6.48 1460 -7.96 1670 -7.88
439 ZINC000064503782  6.48  108.44 -9.50 926.42 -8.23
440 ZINC000040847190 6.48  349.63 -8.81 500.15 -8.60
441 ZINC000036056300 6.49  230.51 -9.05 2210 -1.72
442 ZINC000028862087 6.49 62,51 -9.83 125.85 -9.41
443 ZINC000028862085 6.49  44.46 -10.03 132.11 -9.38
444 ZINC000028862018 6.49  25.52 -10.36 39.28 -10.10
445 ZINC000028862016  6.49  19.89 -10.51 35.40 -10.16
446 ZINC000013682751  6.49  423.12 -8.70 943.19 -8.22
447 ZINC000013682747  6.49  588.62 -8.50 1370 -8.00
448 ZINC000142766769  6.49 1550 -7.93 1440 -1.97
449 ZINC000095601491 6.49 117 -12.18 1.26 -12.14
450 ZINC000040915424  6.49  235.76 -9.04 2150 -1.73
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451 ZINC000040915422  6.49  750.85 -8.36 1560 -1.92
452 ZINC000040848803  6.49  815.59 -8.31 1380 -7.99
453 ZINC000040848801  6.49  193.53 -9.16 1610 -7.90
454 ZINC000064516824 6.5 335.69 -8.83 1560 -1.92
455 ZINC000064479815 6.51 1610 -7.90 897.26 -8.25
456 ZINC000005546996 6.51  6.01 -11.22 1.12 -12.21
457 ZINC000040914001 6.52  457.72 -8.65 923.67 -8.23
458 ZINC000053294156  6.52  290.86 -8.92 168.44 -9.24
459 ZINC000049867787  6.52  428.14 -8.69 1840 -7.82
460 ZINC000043065397 6.52  48.26 -9.98 251.86 -9.00
461 ZINC000043065390 6.52  48.94 -9.97 139.68 -9.35
462 ZINC000040914003 6.52  339.66 -8.83 479.37 -8.62
463 ZINC000029554284  6.52  4.79 -11.35 10.19 -10.90
464 ZINC000028952938 6.52  10.81 -10.87 11.91 -10.81
465 ZINC000028952915 6.52  13.00 -10.76 312.68 -8.87
466 ZINC000064479733  6.53  406.07 -8.72 1690 -1.87
467 ZINC000008581915 6.53  688.21 -8.41 828.26 -8.30
468 ZINC000064453992 6.54 44.14 -10.03 195.57 -9.15
469 ZINC000053243451  6.54  129.55 -9.40 148.07 -9.32
470 ZINC000040393038 6.54 1.14 -12.20 0.304 -12.98
471 ZINC000002111097 6.54  4.92 -11.33 1.08 -12.23
472 ZINC000040379482  6.55  317.67 -8.86 607.45 -8.48
473 ZINC000028456335 6.55 0.79 -12.42 0.920 -12.33
474 ZINC000096258159 6.55  3.88 -11.48 208.47 -9.11
475 ZINC000084669856  6.55  132.02 -9.39 182.63 -9.19
476 ZINC000040914170 6.55  72.03 -9.74 159.32 -9.27
477 ZINC000040914168 6.55  124.90 -9.42 283.22 -8.93
478 ZINC000040379483 6.55  342.84 -8.82 535.17 -8.56
479 ZINC000009357533  6.56  427.72 -8.69 252.77 -9.00
480 ZINC000012369272 6.57 36.42 -10.15 149.02 -9.31
481 ZINC000071317155 6.57  16.97 -10.60 52.50 -9.93
482 ZINC000071317154 6.57  30.16 -10.26 46.38 -10.00
483 ZINC000040405563  6.57  60.17 -9.85 80.53 -9.68
484 ZINC000040405559  6.57  21.43 -10.46 50.59 -9.95
485 ZINC000002835620  6.57  20.96 -10.48 17.24 -10.59
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486 ZINC000013589907  6.59  105.57 9.52 151.49 -9.30
487 ZINC000096272520 6.59  24.13 -10.39 13.22 -10.75
488 ZINC000096272519  6.59  16.49 -10.62 54.08 -9.91
489 ZINC000013589908 6.59  74.81 -9.72 126.63 -9.41
490 ZINC000003815082  6.59  140.89 -9.35 403.56 -8.72
491 ZINC000008581988 6.59 1160 -8.10 5280 -7.20
492 ZINC000009423542 6.59 6.34 -11.18 3.35 -11.56
493 ZINC000028862104 6.6 79.37 -9.69 132.42 -9.38
494 ZINC000000848388 6.6 212.69 -9.10 151.14 -9.30
495 ZINC000028862102 6.6 178.65 -9.21 183.83 -9.19
496 ZINC000028979801 6.6 4.36 -11.41 16.92 -10.60
497 ZINC000040380019 6.6 142.10 -9.34 1420 -7.98
498 ZINC000040380020 6.6 1170 -8.09 1910 -7.80
499 ZINC000098208701 6.6 4.21 -11.43 6.44 -11.17
500 ZINC000058564026  6.61  26.91 -10.33 57.49 -9.88
501 ZINC000003331570  6.61  152.12 -9.30 176.17 -9.21
502 ZINC000029135548 6.62  19.43 -10.52 54.75 -9.91
503 ZINC000028862132 6.62  23.51 -10.41 55.81 -9.90
504 ZINC000028862130 6.62  30.94 -10.24 90.32 -9.61
505 ZINC000053282612 6.62  41.25 -10.07 12.71 -10.77
506 ZINC000013766066  6.62  142.13 -0.34 262.78 -8.98
507 ZINC000064475041 6.63 1460 -7.96 3130 -7.51
508 ZINC000095583301 6.63  0.112 -13.57 0.291 -13.01
509 ZINC000064447492 6.63  93.03 -9.59 453.95 -8.65
510 ZINC000003976838 6.64 74.81 -9.72 151.63 -9.30
511 ZINC000036241935 6.64  3.69 -11.50 7.13 -11.11
512 ZINC000028862014 6.64 42.16 -10.06 72.17 -9.74
513 ZINC000028862012 6.64  133.94 -9.38 133.42 -9.38
514 ZINC000019632614  6.64  257.40 -8.99 192.65 -9.16
515 ZINC000009366804 6.65 18.18 -10.56 10.98 -10.86
516 ZINC000014209578 6.66  0.657 -12.53 2.47 -11.74
517 ZINC000071297029 6.66  143.15 -0.34 542.52 -8.55
518 ZINC000040916238 6.66  169.77 -9.24 180.22 -9.20
519 ZINC000040916236  6.66  96.39 -9.57 186.36 -9.18
520 ZINC000040914908 6.66  103.86 -9.53 216.62 -9.09
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521 ZINC000040914907 6.66  129.79 -9.40 286.52 -8.93
522 ZINC000036241942 6.66  0.040 -14.18 0.271 -13.05
523 ZINC000004078304 6.66  43.37 -10.04 45.85 -10.01
524 ZINC000018710085 6.68  2.33 -11.78 3.05 -11.62
525 ZINC000142846937 6.68  217.30 -9.09 1140 -8.11
526 ZINC000029128062 6.68  113.99 -9.47 67.90 -9.78
527 ZINC000008581987 6.68 1220 -8.07 5200 -7.21
528 ZINC000223794853 6.69  19.91 -10.51 52.00 -9.94
529 ZINC000095590412 6.69  6.96 -11.13 59.42 -9.86
530 ZINC000003832225 6.7 0.175 -13.31 0.668 -12.52
531 ZINC000064746363 6.7 441.54 -8.67 760.93 -8.35
532 ZINC000040402690 6.7 77.40 -9.70 199.50 -9.14
533 ZINC000040402687 6.7 68.61 -9.77 79.34 -9.69
534 ZINC000039059267 6.7 142.25 -0.34 516.09 -8.58
535 ZINC000036176928 6.7 0.054 -14.01 0.005 -15.36
536 ZINC000029558275 6.7 3.39 -11.56 6.16 -11.20
537 ZINC000029136097 6.7 142.34 -9.34 135.33 -9.37
538 ZINC000029136095 6.7 211.08 -0.11 255.31 -8.99
539 ZINC000029135913 6.7 36.18 -10.15 308.83 -8.88
540 ZINC000029135911 6.7 53.34 -9.92 126.11 -9.41
541 ZINC000028952919 6.7 54.74 -9.91 182.98 -9.19
542 ZINC000028862024 6.7 19.37 -10.52 48.21 -9.98
543 ZINC000028862022 6.7 56.80 -9.88 83.80 -9.65
544 ZINC000008581911 6.7 422.40 -8.70 888.20 -8.26
545 ZINC000003832260 6.7 8.10 -11.04 14.92 -10.68
546 ZINC000029128064 6.71  61.74 -9.84 24.29 -10.39
547 ZINC000040404686 6.72  34.68 -10.18 105.73 -9.52
548 ZINC000040404689 6.72  99.33 -9.55 107.33 -9.51
549 ZINC000029128112 6.72  25.48 -10.36 23.00 -10.42
550 ZINC000028704724  6.74  0.453 -12.75 1.99 -11.87
551 ZINC000096272524  6.74  50.03 -9.96 227.32 -9.06
552 ZINC000096272523  6.74  78.07 -9.70 18.85 -10.54
553 ZINC000068245481  6.74  598.40 -8.49 717.06 -8.38
554 ZINC000038226716  6.74  9.42 -10.95 11.82 -10.81
555 ZINC000003815213  6.74  403.65 -8.72 141.76 -9.34
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556 ZINC000008581957  6.75  596.11 -8.49 1960 -1.79
557 ZINC000028394953 6.76  0.766 -12.44 1.19 -12.18
558 ZINC000008581973  6.77  172.33 -9.23 952.00 -8.21
559 ZINC000006745792  6.77  27.04 -10.32 221.50 -9.08
560 ZINC000004540084 6.77  341.98 -8.82 253.30 -9.00
561 ZINC000004078319 6.78  96.41 -9.57 130.36 -9.39
562 ZINC000205521635 6.78  31.99 -10.22 28.14 -10.30
563 ZINC000148962290 6.78  323.01 -8.85 288.79 -8.92
564 ZINC000064553627 6.78  108.29 -9.50 522.20 -8.57
565 ZINC000040915420 6.8 20.30 -10.49 109.09 -9.50
566 ZINC000040915418 6.8 65.33 -9.80 97.81 -9.56
567 ZINC000018825344 6.8 24.55 -10.38 306.25 -8.89
568 ZINC000003781738 6.8 2120 -1.74 1550 -1.92
569 ZINC000002047389 6.8 69.59 -9.76 243.69 -9.02
570 ZINC000096273051 6.8 0.059 -13.95 0.023 -14.51
571 ZINC000064516829 6.8 299.21 -8.90 1380 -8.00
572 ZINC000064516827 6.8 215.23 -9.10 944.10 -8.22
573 ZINC000028704701 6.81 3.38 -11.56 8.48 -11.01
574 ZINC000000839396  6.82  80.25 -9.68 315.60 -8.87
575 ZINC000299869654  6.82  99.92 -9.55 373.55 -8.77
576 ZINC000299869653  6.82  34.20 -10.19 24231 -9.03
577 ZINC000299868145 6.82  13.93 -10.72 30.12 -10.26
578 ZINC000299868144 6.82  31.67 -10.23 15.92 -10.64
579 ZINC000071316078 6.82  70.21 -9.76 20.81 -10.48
580 ZINC000071316077 6.82  106.78 -9.51 190.94 -9.17
581 ZINC000036241946 6.82  1.50 -12.04 2.15 -11.83
582 ZINC000029558546  6.82  4.98 -11.33 9.97 -10.92
583 ZINC000028862135 6.82  30.17 -10.26 93.13 -9.59
584 ZINC000028862133 6.82  42.27 -10.06 54.20 -9.91
585 ZINC000028862128 6.82  61.52 -9.84 27.11 -10.32
586 ZINC000028862126  6.82  28.90 -10.29 43.01 -10.05
587 ZINC000205524739  6.83 1150 -8.10 1370 -8.00
588 ZINC000096272505 6.85 17.84 -10.57 17.59 -10.58
589 ZINC000096272506  6.85  26.07 -10.35 16.33 -10.62
590 ZINC000064521377 6.85  53.31 -9.92 176.20 -9.21
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591 ZINC000028818962  6.85  0.291 -13.01 0.576 -12.60
592 ZINC000028818959 6.85 0.614 -12.57 0.990 -12.28
593 ZINC000058541147 6.87  2.49 -11.74 3.57 -11.57
594 ZINC000000887360  6.87  255.89 -8.99 178.22 -9.21
595 ZINC000148958334 6.87  229.18 -9.06 135.57 -9.37
596 ZINC000148955341 6.88  151.71 -9.30 207.21 -9.12
597 ZINC000058541155 6.88  0.884 -12.35 7.23 -11.11
598 ZINC000028862056  6.89  76.77 -9.71 93.65 -9.59
599 ZINC000008581932 6.89  73.88 -9.73 330.56 -8.84
600 ZINC000002820262 6.89 414.31 -8.71 293.47 -8.91
601 ZINC000299853406 6.89  62.99 -9.82 57.98 -9.87
602 ZINC000071295151 6.89  0.122 -13.52 0.238 -13.13
603 ZINC000036241949  6.89  0.257 -13.08 2.58 -11.72
604 ZINC000028862058 6.89  27.12 -10.32 75.32 -9.72
605 ZINC000089469522 6.91  0.018 -14.63 0.053 -14.01
606 ZINC000028571357 6.92  0.172 -13.32 0.148 -13.41
607 ZINC000299869509 6.92  112.36 -90.48 128.34 -9.40
608 ZINC000299869508 6.92  19.22 -10.53 93.23 -9.59
609 ZINC000299869060 6.92  21.58 -10.46 20.60 -10.49
610 ZINC000299869059 6.92  22.44 -10.44 13.80 -10.72
611 ZINC000096273539  6.92  7.13 -11.11 2.63 -11.70
612 ZINC000072318830 6.92 2.25 -11.80 106.64 -9.51
613 ZINC000071296640 6.92  12.42 -10.79 30.25 -10.26
614 ZINC000071296639 6.92  17.90 -10.57 43.60 -10.04
615 ZINC000029136312 6.92  56.93 -9.88 35.91 -10.16
616 ZINC000029136310 6.92  78.36 -9.69 39.36 -10.10
617 ZINC000008581992  6.95  140.60 -9.35 988.62 -8.19
618 ZINC000089469521 6.95 0.012 -14.88 0.060 -15.31
619 ZINC000072319587 6.96  6.69 -11.15 81.11 -9.67
620 ZINC000064479825 6.96  356.47 -8.80 1090 -8.14
621 ZINC000040847186 6.96  543.41 -8.55 1980 -7.78
622 ZINC000040847184 6.96 1040 -8.16 2120 -1.74
623 ZINC000029134671 6.96  14.90 -10.68 10.76 -10.87
624 ZINC000028862099 6.96  34.58 -10.18 106.39 -9.51
625 ZINC000028862097 6.96  156.81 -9.28 152.23 -9.30
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626 ZINC000028862054 6.96  51.27 -9.95 81.98 -9.67
627 ZINC000028862052 6.96 67.54 -9.78 90.01 -9.61
628 ZINC000008581905 6.96  717.67 -8.38 2710 -7.59
629 ZINC000000602803  6.96  197.70 -9.15 328.23 -8.85
630 ZINC000006219294 6.98  38.82 -10.11 47.50 -9.99
631 ZINC000084689527 7 0.605 -12.58 0.468 -12.73
632 ZINC000043178708 7 334.51 -8.83 735.25 -8.37
633 ZINC000040847227 7 63.20 -9.82 100.72 -9.55
634 ZINC000040847225 7 20.80 -10.48 62.05 -9.83
635 ZINC000029136065 7 171.09 -9.23 145.74 -9.33
636 ZINC000029136063 7 81.08 -9.67 54.28 -9.91
637 ZINC000028862093 7 71.05 -9.75 177.39 -9.21
638 ZINC000028862091 7 109.38 -9.50 214.67 -9.10
639 ZINC000022794841 7 0.165 -13.35 0.274 -13.04
640 ZINC000000848387 7.01  102.81 -9.53 86.64 -9.63
641 ZINC000028004733  7.03  52.55 -9.93 35.27 -10.17
642 ZINC000006332821  7.04  39.53 -10.10 28.85 -10.29
643 ZINC000008581958  7.05  559.63 -8.53 1900 -7.80
644 ZINC000071329773 7.05  26.33 -10.34 .32.33 -10.22
645 ZINC000071329772  7.05  29.83 -10.27 22.94 -10.42
646 ZINC000028862067  7.05  52.44 -9.93 69.10 -9.77
647 ZINC000028862065 7.05  40.43 -10.09 126.52 -9.41
648 ZINC000009366812 7.05  35.63 -10.16 20.89 -10.48
649 ZINC000000272107 7.05 393.91 -8.74 284.06 -8.93
650 ZINC000064527667 7.06  381.69 -8.76 1200 -8.08
651 ZINC000006336420 7.08  23.07 -10.42 19.28 -10.52
652 ZINC000034885047 7.09 31.54 -10.23 53.72 -9.92
653 ZINC000008581942  7.09  187.64 -9.18 80.80 -9.68
654 ZINC000008581941  7.09  98.74 -9.56 125.27 -9.42
655 ZINC000001493878 7.1 0.602 -12.58 0.530 -12.65
656 ZINC000049070412 7.1 28.71 -10.29 41.00 -10.08
657 ZINC000029136271 7.1 20.81 10.48 55.86 -9.89
658 ZINC000029136269 7.1 12.19 -10.80 9.72 -10.93
659 ZINC000029135692 7.1 81.75 -9.67 188.09 -9.18
660 ZINC000029135690 7.1 114.81 -9.47 179.90 -9.20
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661 ZINC000028862084 7.1 54.52 -9.91 127.96 -9.40
662 ZINC000028862082 7.1 105.19 -9.52 127.21 -9.41
663 ZINC000053226526  7.11  0.017 -14.66 0.025 -14.46
664 ZINC000008581898  7.12 1290 -8.03 4270 -7.33
665 ZINC000045498266  7.13  15.37 -10.66 71.03 -9.75
666 ZINC000029127585 7.14  17.62 -10.58 11.29 -10.89
667 ZINC000096273049 7.14  0.061 -13.93 0.031 -14.32
668 ZINC000071294307 7.14  0.075 -13.81 0.071 -13.84
669 ZINC000008581922  7.14  147.23 -9.32 560.29 -8.53
670 ZINC000008581890 7.15  803.31 -8.32 3760 -7.40
671 ZINC000058592771  7.15 12.85 -10.77 22.33 -10.44
672 ZINC000008581891 7.15  722.49 -8.38 3000 -7.53
673 ZINC000000052639  7.15  107.74 -9.51 88.73 -9.62
674 ZINC000064499537 7.16  150.60 9531 396.26 -8.73
675 ZINC000040390927 7.16  44.48 -10.03 47.51 -9.99
676 ZINC000053298122 7.16  0.010 -15.00 0.099 -13.64
677 ZINC000000463985 7.17  65.35 -9.80 131.94 -9.39
678 ZINC000261095426  7.17  264.90 -8.97 924.61 -8.23
679 ZINC000008581963  7.17  313.60 -8.87 606.05 -8.48
680 ZINC000008581962  7.17  101.21 -9.54 281.66 -8.94
681 ZINC000008581961  7.17  75.16 -9.72 196.41 -9.15
682 ZINC000008581960  7.17  120.29 -9.44 896.84 -8.25
683 ZINC000008581925 7.17  38.14 -10.12 274.25 -8.95
684 ZINC000003938688  7.17  33.70 -10.19 135.30 -9.37
685 ZINC000003819294 7.19 1.39 -12.08 7.29 -11.10
686 ZINC000066258856  7.19  15.94 -10.64 38.36 -10.12
687 ZINC000066258855 7.19  11.88 -10.81 31.95 -10.23
688 ZINC000013975055 7.19 1.80 -11.93 1.90 -11.90
689 ZINC000008581899 7.2 254,04 -9,00 22.40 -71.71
690 ZINC000071294483 7.2 0,192 -13,25 0.320 -12.95
691 ZINC000036518249 7.2 0,046 -14,09 0.023 -14.50
692 ZINC000096273047 7.21 0,002 -15,85 0.006 -15.30
693 ZINC000028862114 7.22 46,61 -10,00 56.65 -9.89
694 ZINC000096272488  7.22 91,59 -9,60 204.04 -9.13
695 ZINC000096272487 7.22 69,81 -9,76 188.12 -9.18
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696 ZINC000058590598  7.22 1,28 -12,13 2.24 -11.80
697 ZINC000036241955 7.22 1,18 -12,18 3.79 -11.49
698 ZINC000036241944 7.22 0,261 -13,07 0.135 -13.46
699 ZINC000036176860 7.22 0,198 -13,24 2.56 -11.72
700 ZINC000028862116  7.22 18,40 -10,55 55.89 -9.89
701 ZINC000002669174  7.23  201.27 -9.14 103.75 -9.53
702 ZINC000064744278  7.24  132.42 -9.38 512.06 -8.58
703 ZINC000001546066  7.24  84.08 -9.65 661.26 -8.43
704 ZINC000028455984 7.25  0.389 -12.84 0.478 -12.72
705 ZINC000096283120 7.25  35.33 -10.17 20.23 -10.50
706 ZINC000053295464  7.25  0.006 -15.23 0.022 -14.53
707 ZINC000008581959 7.25  130.87 -9.39 1090 -8.13
708 ZINC000008581914  7.26  369.42 -8.78 2070 -1.75
709 ZINC000096272526  7.26  73.69 -9.73 226.47 -9.07
710 ZINC000096272525 7.26  47.09 -10.00 24.03 -10.39
711 ZINC000071295922 7.26  0.053 -14.02 0.039 -14.20
712 ZINC000003964325 7.26  53.19 e 232.42 -9.05
713 ZINC000103269269 7.27  5.09 -11.31 8.64 -11.00
714 ZINC000053296119  7.27  0.026 -14.43 0.011 -14.94
715 ZINC000042887342  7.27  27.36 -10.32 171.33 -9.23
716 ZINC000028384330 7.28  0.163 -13.35 0.184 -13.28
717 ZINC000008581900 7.28 1060 -8.15 4030 -7.36
718 ZINC000096283122 7.29  38.40 -10.12 22.03 -10.45
719 ZINC000071281779 7.3 0.023 -14.49 0.039 -14.20
720 ZINC000096272486 7.3 29.01 -10.28 135.87 -9.37
721 ZINC000096272485 7.3 46.52 -10.00 127.73 -9.40
722 ZINC000002669395 7.3 93.66 -9.59 79.81 -9.68
723 ZINC000053313954 7.31  0.036 -14.24 0.025 -14.45
724 ZINC000071294367 7.31  0.156 -13.38 0.464 -12.73
725 ZINC000036056301  7.31  330.46 -8.84 712.36 -8.39
726 ZINC000043078716  7.32  0.430 -12.78 0.420 -12.79
727 ZINC000001158080 7.33  10.20 -10.90 11.12 -10.85
728 ZINC000008581908 7.35  185.19 -90.18 528.33 -8.56
729 ZINC000053276576  7.35  0.031 -14.33 0.025 -14.45
730 ZINC000006219291 7.36  112.80 -9.48 95.62 -9.58
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731 ZINC000028952925 7.36  5.05 -11.32 446.24 -8.66
732 ZINC000053243251 7.38  0.057 -13.98 0.022 -14.53
733 ZINC000020148983  7.38  132.70 -9.38 652.35 -8.44
734 ZINC000096273050 7.38  0.027 -14.41 0.020 -14.59
735 ZINC000053312531 7.38  0.014 -14.81 0.021 -14.54
736 ZINC000028702712 7.38  0.101 -13.63 0.223 -13.17
737 ZINC000053243608 7.39  0.008 -15.10 0.029 -14.36
738 ZINC000024044436  7.39  0.016 -14.73 588.16 -12.59
739 ZINC000071295208 7.39  0.025 -14.46 0.046 -14.10
740 ZINC000029151338 7.4 94.84 -9.58 138.33 -9.36
741 ZINC000095920969 7.4 0.044 -14.12 0.032 -14.31
742 ZINC000095582990 7.4 3.32 -11.47 9.12 -10.97
743 ZINC000058592766 7.4 35.31 -10.17 13.73 -10.73
744 ZINC000058582742 7.4 2.98 -11.63 26.75 -10.33
745 ZINC000049036265 7.4 2.18 -11.82 8.93 -10.98
746 ZINC000029151343 7.4 60.39 -9.85 186.69 9.18
747 ZINC000028862124 7.4 26.90 -10.33 42.57 -10.06
748 ZINC000028862122 7.4 54.18 -9.91 54.30 -9.91
749 ZINC000019862646 7.4 0.231 -13.15 6.51 -11.17
750 ZINC000148959695 7.41  132.89 -9.38 75.07 -9.72
751 ZINC000043016058 7.42  3.75 -11.50 3.74 -11.50
752 ZINC000146774943 743  83.38 -9.66 422.97 -8.70
753 ZINC000253655890 7.48 146 -12.05 2.28 -11.79
754 ZINC000028818951 749 113 -12.20 1.72 -11.96
755 ZINC000040864832 749  27.68 -10.31 27.43 -10.32
756 ZINC000028818954 749  2.82 -11.66 33.46 -10.20
757 ZINC000008581933 7.49  201.58 -9.13 771.58 -8.34
758 ZINC000053312472 751  0.065 -13.89 0.029 -14.36
759 ZINC000095585572 751  0.264 -13.07 0.108 -13.60
760 ZINC000064504083 7.51  386.39 -8.75 1400 -7.99
761 ZINC000003816310 7.51  163.34 -9.26 577.13 -8.51
762 ZINC000003815349  7.52  14.48 -10.69 15.83 -10.64
763 ZINC000146783565  7.52  177.70 -9.21 380.39 -8.76
764 ZINC000095582037  7.52  0.052 -14.03 0.010 -15.00
765 ZINC000053226626  7.52  2.51 -11.73 1378 -11.94
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766 ZINC000036176898  7.52  0.220 -13.17 1.47 -12.05
767 ZINC000036176894  7.52  9.01 -10.98 25.67 -10.36
768 ZINC000024811973  7.52  75.26 -9.72 117.77 -9.45
769 ZINC000000600292  7.52  499.27 -8.60 253.75 -9.00
770 ZINC000071295211  7.54  0.056 -13.98 0.039 -14.19
771 ZINC000095598121 7.54  0.163 -13.35 0.702 -12.49
772 ZINC000071294716  7.54  0.016 -14.72 0.029 -14.37
773 ZINC000053229328 7.55 151 -12.03 1.79 -11.93
774 ZINC000205524542 755 91.14 -9.60 297.62 -8.90
775 ZINC000028704705 755 1.97 -11.88 6.17 -11.20
776 ZINC000028957685  7.57  0.139 -13.45 2.33 -11.78
7 ZINC000022940637 7.59  0.062 -13.92 0.232 -13.14
778 ZINC000053276462  7.59  0.029 -14.37 0.049 -14.06
779 ZINC000053226471 7.59  0.169 -13.33 0.149 -13.41
780 ZINC000008581993  7.59  202.40 -9.13 2270 -7.70
781 ZINC000008581903  7.59  207.71 9.12 734.05 -8.37
782 ZINC000049777869 7.6 0.048 -14.07 0.129 -13.49
783 ZINC000103260212 7.6 1190 -8.08 1330 -8.02
784 ZINC000028957706  7.62  0.083 -13.75 0.183 -13.28
785 ZINC000096283121 7.62 11.84 -10.81 6.42 -11.18
786 ZINC000053313952  7.62  0.029 -14.37 0.032 -14.31
787 ZINC000008581901 7.62  130.92 -9.39 1450 -7.97
788 ZINC000053229146  7.64  0.051 -14.03 0.037 -14.23
789 ZINC000096273044  7.64  0.147 -13.41 0.163 -13.35
790 ZINC000053294245 7.64  1.56 -12.01 1.99 -11.67
791 ZINC000008581907 7.64  302.63 -8.89 328.34 -8.85
792 ZINC000027439698 7.66  92.21 -9.60 161.03 -9.27
793 ZINC000095581843 7.66  0.091 -13.69 0.577 -12.60
794 ZINC000064485680 7.66  727.35 -8.37 1160 -8.10
795 ZINC000053229152 7.66  0.006 -15.26 0.007 -15.19
796 ZINC000053229149 7.66  0.010 -15.00 0.004 -15.47
797 ZINC000045253426 7.66  8.46 -11.01 15.69 -10.65
798 ZINC000013677843  7.66  100.26 -9.55 122.49 -9.43
799 ZINC000008581923  7.68  437.94 -8.67 2410 -7.66
800 ZINC000096272510 7.68  20.14 -10.50 43.37 -10.04
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801 ZINC000096272509  7.68 19,38 -10,52 6,02 -11,21
802 ZINC000008581938  7.68 237,74 -9,04 924,16 -8,23
803 ZINC000008581924  7.68 372,73 -8,77 1990 -1,78
804 ZINC000001488096 7.68 19,83 -10,51 35,19 -10,17
805 ZINC000029136001 7.7 52,07 -9,94 80,99 -9,67
806 ZINC000058592599 7.7 0,122 -13,52 0,424 -12,79
807 ZINC000058592300 7.7 0,181 -13,29 14,77 -10,68
808 ZINC000036241939 7.7 0,217 -13,18 1,00 -12,28
809 ZINC000029136003 7.7 189,10 -9,17 158,82 -9,28
810 ZINC000003948085 7.7 16,34 -10,52 13,47 -10,74
811 ZINC000003832219 7.7 1,76 -11,94 3,78 -11,49
812 ZINC000040380354 7.71 8,02 -11,04 10,74 -10,87
813 ZINC000028702706  7.71 0,331 -12,93 0,171 -13,32
814 ZINC000053314440 7.72 0,094 -13,68 0,086 -13,73
815 ZINC000053313973  7.72 0,013 -14,85 0,013 -14,83
816 ZINC000053313063  7.72 2,37 -11,77 1,52 -12,03
817 ZINC000148962058 7.72  378.25 -8,76 352,82 -8,80
818 ZINC000053293720 7.72 0,011 -14,91 0,024 -14,47
819 ZINC000053226510 7.74 0,023 -14,50 0,032 -14,31
820 ZINC000253655868 7.74 0,714 -12,48 1,86 -11,91
821 ZINC000071296101 7.74 0,010 -14,96 0,020 -14,58
822 ZINC000040847472  7.75 9,62 -10,94 66,08 -9,80
823 ZINC000071294484 7.76 0,015 -14,74 0,070 -13,85
824 ZINC000040847470 7.76 4,08 -11,45 7,39 -11,09
825 ZINC000008581937  7.77 185,77 -9,18 1240 -8,06
826 ZINC000040847217 7.78 21,19 -10,47 74,78 -9,72
827 ZINC000028702773 7.8 0,095 -13,67 0,190 -13,26
828 ZINC000040862128 7.8 6,01 -11,22 52,38 -9,93
829 ZINC000000272085 7.8 109,30 -9,50 61,77 -9,84
830 ZINC000095585128 7.82 0,028 -14,38 0,093 -13,68
831 ZINC000053313264 7.82 0,055 -13,99 0,048 -14,07
832 ZINC000008581909 7.85 867,76 -8,27 4170 -7,34
833 ZINC000053296666  7.85 0,027 -14,41 0,038 -14,20
834 ZINC000053293906 7.85 0,012 -14,87 0,019 -14,61
835 ZINC000095594908 7.86 0,008 -15,13 0,020 -14,57
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836 ZINC000053226483  7.89 0,007 -15,20 0,006 -15,24
837 ZINC000095583241 7.89 0,184 -13,28 0,048 -14,07
838 ZINC000049694465 7.89 10,22 -10,90 8,57 -11,01
839 ZINC000063298074 7.92 20,18 -10,50 146,14 -9,32

840 ZINC000071281716  7.92 0,027 -14,40 0,010 -14,97
841 ZINC000053298761 7.92 0,005 -15,39 0,011 -14,91
842 ZINC000049678062 7.92 0,122 -13,52 0,375 -12,86
843 ZINC000028571624  7.92 2,21 -11,81 30,63 -10,25
844 ZINC000028571374 7.92 0,008 -15,08 0,028 -14,39
845 ZINC000034643022 7.96 0,270 -13,05 0,223 -13,17
846 ZINC000100014909 8 14,56 -10,69 72,75 -9,74

847 ZINC000035902489 8 11,47 -10,83 456,77 -8,65

848 ZINC000084689528 8 0,376 -12,86 0,472 -12,72
849 ZINC000071996259 8 2,35 -11,77 1,87 -11,91
850 ZINC000036241932 8 L85 -11,88 0,130 -13,49
851 ZINC000084689529 8 1,12 -12,21 8,79 -10,99
852 ZINC000049072078 8.01 11,31 -10,24 147,78 -9,32

853 ZINC000095597463 8.03 0,263 -13,07 0,621 -12,56
854 ZINC000053294497  8.04 0,023 -14,50 0,011 -14,94
855 ZINC000028865955  8.04 26,32 -10,34 25,23 -10,37
856 ZINC000053276683  8.05 0,022 -14,53 0,011 -14,91
857 ZINC000096273045 8.05 0,240 -13,12 0,263 -13,07
858 ZINC000053683345 8.05 314,63 -8,87 278,63 -8,94

859 ZINC000053313612 8.05 0,063 -13,91 0,122 -13,52
860 ZINC000022449418 8.06 0,038 -14,21 0,298 -12,99
861 ZINC000058547907 8.07 0,017 -14,68 0,017 -14,69
862 ZINC000045298919 8.09 10,07 -10,91 16,94 -10,60
863 ZINC000058590983 8.1 19,89 -10,51 28,75 -10,29
864 ZINC000095594986 8.1 0,017 -14,67 0,004 -15,42
865 ZINC000006718723 8.1 56,56 -9,89 882,05 -8,26

866 ZINC000028957645 8.11 0,708 -12,48 0,468 -12,73
867 ZINC000038912268 8.12 1,81 -11,93 5,15 -11,32
868 ZINC000040873425 8.14 11,40 -10,84 84,36 -9,65

869 ZINC000095597123  8.15 0,010 -14,98 0,223 -13,17
870 ZINC000036241952 8.15 0,436 -12,77 0,625 -12,56
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871 ZINC000053299143 8.16 0,023 -14,49 0,014 -14,80
872 ZINC000068243575  8.17 0,200 -13,23 0,512 -12,67
873 ZINC000040846486  8.17 3,28 -11,57 2,61 -11,71
874 ZINC000008581920 8.19 0,062 -9,83 422,89 -8,70
875 ZINC000008581919  8.19 12291 -9,43 567,05 -8,52
876 ZINC000008581918 8.19 287,14 -8,92 832,08 -8,29
877 ZINC000053298933 8.19 0,071 -13,84 0,082 -13,76
878 ZINC000008581917 8.19 61,33 -9,84 364,98 -8,78
879 ZINC000043201999  8.23 75,05 -9,72 61,86 -9,83
880 ZINC000042923075 8.23 8,80 -10,99 53,76 -9,92
881 ZINC000008581930 8.26 488,70 -8,61 1800 -7,84
882 ZINC000055760827 8.27 151 -12,03 2,18 -11,82
883 ZINC000053313416  8.28 0,009 -15,03 0,004 -15,48
884 ZINC000148960964  8.28 77,32 -9,70 252,54 -9,00
885 ZINC000003815520  8.28 22,50 -10,43 58,43 -9,87
886 ZINC000028957666  8.29 0,168 -13,33 0,594 -12,59
887 ZINC000022449423 8.29 0,156 -13,38 0,377 -12,85
888 ZINC000028702769 8.3 0,120 -13,53 0,328 -12,94
889 ZINC000101499124 8.3 26,48 -10,34 79,69 -9,68
890 ZINC000096272508 8.3 24,62 -10,38 49,98 -9,96
891 ZINC000096272507 8.3 29,02 -10,28 23,33 -10,41
892 ZINC000049872201 8.3 6,23 -11,19 9,79 -10,93
893 ZINC000034150374 8.3 46,78 -10,00 73,85 -9,73
894 ZINC000003962458 8.3 1,93 -11,89 8,39 -11,02
895 ZINC000038804397 8.31 9,50 -10,94 15,38 -10,66
896 ZINC000038804395 8.31 5,79 -11,24 102,83 -9,53
897 ZINC000071295370 8.32 0,084 -13,74 0,335 -12,92
898 ZINC000095597554  8.32 0,001 -16,25 0,001 -16,14
899 ZINC000038658348 8.32 2,39 -11,76 8,78 -10,99
900 ZINC000038576766  8.33 0,178 -13,30 1,24 -12,15
901 ZINC000028957672  8.36 0,117 -13,55 0,056 -13,98
902 ZINC000071295826  8.37 0,016 -14,71 0,030 -14,35
903 ZINC000008581916  8.37 114,01 -9,47 1400 -7,98
904 ZINC000028957643  8.38 0,493 -12,70 0,330 -12,93
905 ZINC000038995988 8.4 195,53 -9,15 333,58 -8,84
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906 ZINC000043204048 8.4 0,299 -12,99 0,549 -12,63
907 ZINC000045252982  8.44 0,719 -12,47 13,38 -10,74
908 ZINC000071295739  8.44 0,019 -14,61 0,046 -14,10
909 ZINC000058649382  8.44 0,029 -14,32 0,053 -14,01
910 ZINC000043199744  8.45 20,23 -10,50 20,04 -10,50
911 ZINC000028957682 8.46 0,054 -14,00 0,111 -13,58
912 ZINC000028957678  8.46 0,055 -13,99 0,034 -14,27
913 ZINC000028957693  8.47 0,215 -13,19 0,115 -13,56
914 ZINC000095597036  8.47 0,166 -13,34 0,322 -12,95
915 ZINC000095594839 8.49 0,019 -14,62 0,050 -14,05
916 ZINC000014211201 852 0,085 -13,73 0,427 -12,78
917 ZINC000043207440 852 0,244 -13,11 1,44 -12,06
918 ZINC000040849092 8.52 7,18 -11,11 11,71 -10,82
919 ZINC000036241929 852 1,19 -12,17 10,83 -10,87
920 ZINC000003820040 8.52 23,53 -10,41 4,64 -11,37
921 ZINC000028957661  8.54 0,149 -13,41 0,149 -13,40
922 ZINC000003814434  8.54 794,76 052 781,86 -8,33

923 ZINC000002047503 8.55 10,81 -10,87 55,90 -9,89

924 ZINC000040847968 8.56 12,14 -10,80 51,76 -9,94

925 ZINC000003815288 8.59 9,66 -10,93 51,86 -9,94

926 ZINC000028957633  8.59 0,191 -13,26 0,241 -13,12
927 ZINC000006716957 8.6 0,127 -13,50 0,617 -12,56
928 ZINC000053243704 8.62 0,009 -15,01 0,010 -14,98
929 ZINC000040836048 8.63 19,74 -10,51 40,56 -10,08
930 ZINC000053226541 8.64 0,064 -13,90 0,041 -14,17
931 ZINC000053297577 8.64 0,017 -14,66 0,007 -15,17
932 ZINC000053230322 8.64 0,085 -13,74 0,080 -13,77
933 ZINC000045245959 8.64 13,30 -10,74 54,00 -9,91

934 ZINC000013977188 8.64 28,66 -10,29 7,54 -11,08
935 ZINC000003962457 8.64 36,45 -10,15 8,93 -10,98
936 ZINC000034177219 8.68 0,126 -13,50 0,644 -12,54
937 ZINC000029042369 8.69 0,052 -14,03 0,034 -14,28
938 ZINC000053059276 8.7 0,010 -14,98 0,091 -13,69
939 ZINC000020148984 8.7 169,43 -9,24 336,85 -8,83

940 ZINC000095596512  8.72 0,005 -15,38 0,028 -14,38
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Tablo 9. (Devam)

941 ZINC000040860002 8.74 6,70 -11,15 16,46 -10,62
942 ZINC000028957636  8.77 0,234 -13,14 0,248 -13,10
943 ZINC000028957676  8.77 0,106 -13,61 0,264 -13,07
944 ZINC000040860000 8.79 8,82 -10,99 15,10 -10,67
945 ZINC000053314009 8.8 0,253 -13,09 0,848 -12,38
946 ZINC000095582600 8.8 0,113 -13,57 0,379 -12,85
947 ZINC000040873641 8.8 6,52 -11,17 168,25 -9,24

948 ZINC000003816287 8.82 6,77 -11,14 191 -11,89
949 ZINC000095594059 8.83 0,091 -13,70 0,247 -13,11
950 ZINC000253681549  8.85 223,79 -9,07 34,67 -10,18
951 ZINC000253681558 8.85 60,18 -9,85 17,74 -10,57
952 ZINC000148961454 8.85 114,13 -9,47 237,90 -9,04

953 ZINC000028957688 8.89 0,103 -13,62 0,065 -13,90
954 ZINC000014025557 8.89 0,212 -13,20 0,254 -13,09
955 ZINC000008581934  8.92 92,40 -9,60 271,11 -8,96

956 ZINC000066128693 8.92 0,391 -12,83 4,80 -11,35
957 ZINC000043200601 8.92 38,71 -10,11 1110 -8,13

958 ZINC000019632618 8.96 0,068 -13,86 0,136 -13,46
959 ZINC000008581989 9 241,64 -9,03 628,42 -8,46

960 ZINC000095582613 9 0,020 -14,57 0,024 -14,48
961 ZINC000058563804 9 0,440 -12,76 0,651 -12,53
962 ZINC000028957698 9 0,192 -13,25 1,01 -12,27
963 ZINC000008581906 9 739,90 -8,36 1070 -8,14

964 ZINC000045245466  9.04 150,56 -9,31 355,81 -8,80

965 ZINC000095597986  9.08 0,003 -15,72 0,023 -14,51
966 ZINC000095593571  9.08 0,001 -16,18 0,001 -16,29
967 ZINC000063539823 9.1 94,70 -9,58 103,04 -9,53

968 ZINC000095593100 9.12 0,003 -15,58 0,006 -15,23
969 ZINC000023247639  9.17 7,02 -11,12 1,00 -12,28
970 ZINC000095593289 9.24 0,070 -13,85 0,035 -14,25
971 ZINC000040865903 9.3 1,84 -11,92 33,33 -10,20
972 ZINC000066128696 9.3 0,071 -13,84 0,069 -13,85
973 ZINC000028957637 9.3 0,136 -13,46 0,082 -13,76
974 ZINC000040393457 9.34 1554 -10,65 8,49 -11,01
975 ZINC000040847468 9.34 4,86 -11,34 34,85 -10,17
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Tablo 9. (Devam)

976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994

ZINC000040392715
ZINC000014951776
ZINC000023358242
ZINC000014951770
ZINC000023358248
ZINC000095583238
ZINC000049066567
ZINC000028957655
ZINC000036701290
ZINC000095594040
ZINC000028957649
ZINC000002047743
ZINC000095583928
ZINC000071294545
ZINC000028957631
ZINC000022448983
ZINC000058575333
ZINC000003962456
ZINC000003986735

9.34
9.37
9.37
9.37
9.4
9.4
9.4
9.4
9.48
9.49
9.52
9.7
9.7
9.7
10.21
10.54
10.7
10.7
10.8

2,97
2,88
12,74

249,76

19,20
0,425
4,13

0,052
0,032
0,005
0,235
9,24

0,019
0,042
0,100
22,39
0,356
6,86

18,83

110

-11,63 4,50
-11,65 2,51
-10,77 28,87
-9,01 687,71
-10,53 126,98
-12,78 0,057
-11,44 281,38
-14,02 0,124
-14,31 0,013
-15,32 0,012
-13,14 0,380
-10,96 14,22
-14,62 0,042
-14,15 0,020
-13,64 0,208
-10,44 431,64
-12,89 2,08
-11,14 53,64
-10,54 21,57
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-11,39
-11,73
-10,29
-8,41

-9,41

-13,97
-8,94

-13,51
-14,82
-14,85
-12,85
-10,71
-14,15
-14,59
-13,21
-8,68

-11,84
-9,92

-10,31




Ek 3.
Tablo 10. In siliko ADMET analiz sonuglari

No Ames Sol SD BBB CYP2D6 HT PPB AlogP98 PSA 2D AD
1 MD -6,37 1 2 ZB T E 4,052 90,179 0
2 MD -6,685 1 1 ZB T H 4,965 64,031 0
3 MD -6,122 1 4 ZB T E 4,502 93,313 0
4 MD -2,743 3 3 ZB T E 2,14 88,677 0
5 MD -3,826 3 2 ZB T E 2,544 70,156 0
6 M -4,888 2 1 ZB T E 3,731 51,941 0
7 MD -4,703 2 4 ZB T E 4,113 110,329 1
8 M -4,862 2 4 ZB T H 3,485 116,369 1
9 M -3,845 3 3 ZB T H 2,056 108,227 0
10 M -3,845 3 3 ZB T E 2,056 108,227 0
11 M -3,858 3 3 ZB T E 1,288 108,592 0
12 MD -4,725 2 3 ZB T E 2,28 99,296 0
13 MD -5,438 2 4 ZB T H -1,02 370,882 3
14 M -4,085 2 3 ZB 3 H 2,339 88,606 0
15 ™MD -3,601 3 3 ZB T E 2,548 84,709 0
16 MD -4,725 2 3 ZB T E 2,28 99,296 0
17 M -4,456 2 4 ZB T E 3,313 133,355 2
18 MD -3,286 3 3 ZB T E 1,328 79,965 0
19 M -7,461 1 4 ZB T E 6,435 107,743 2
200 M -5,244 2 2 ZB T H 3,267 61,562 0
21 MD -2959 3 4 ZB T H 0,924 113,795 O
22 MD -6,221 1 2 ZB T E 4,417 84,958 0
23 MD -2,789 3 4 ZB T H 2,771 178,848 3
24  MD -6,563 1 0 GB T H 5,553 51,941 0
25 MD -6,879 1 4 ZB T E 6,209 100,913 2
26 MD -3,076 3 3 ZB T H 0,798 65 0
27 MD -6,563 1 0 ZB T H 5,553 51,941 0
28 MD -7,858 1 4 ZB T E 7,961 100,913 3
29 M -5,904 2 1 GB T E 4,789 76,704 0
30 MD -4,736 2 4 ZB T E 2,51 108,532 0
31 MD -6,121 1 1 ZB T H 4,559 74,458 0
32 M -4,612 2 3 GB T E 1,865 103,472 0
33 M -3,475 3 3 ZB T E 1,638 104,347 0O
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Tablo 10. (Devam)

34 MD -3,318 3 3 ZB T E 2,038 77,242
35 M -3,892 3 3 ZB T E 1,809 93,238
36 MD -5,572 2 4 ZB T E 4,881 109,591
37  MD 5,778 2 2 ZB T H 3,874 83,531
38 MD -3,426 3 3 ZB T H 1,486 81,605
39 MD -8,838 0 4 ZB T E 7,625 100,913
40 MD -4,185 2 4 ZB T E 0,791 135,072
41 MD -3,372 3 4 ZB T E 4,596 178,848
42 M -4,617 2 3 ZB T H 2,742 83,531
43 MD -3,659 3 4 ZB T H 0,876 113,966
44  MD -3,246 3 3 ZB T E 0,757 110,086
45 MD -4315 2 3 ZB T E 1,816 99,296
46 M -3,897 3 3 ZB T E 2,525 76,704
47  MD -3,62 3 4 ZB T E 0,813 113,966
48 MD -5,829 2 4 ZB T E 4,747 99,353
49 MD -4,224 2 2 ZB T H 3,315 68,065
50 MD -4,702 2 3 GB T H 2,322 87,411
51 M 5371 2 1 ZB T E 4,132 65,443
52 M -4,624 2 3 ZB T H 2,484 74,601
53 MD -7,41 1 4 ZB T H 6,748 95,188
54 M -4,861 2 4 ZB T E 3,799 133,355
55 MD -4,02 2 2 ZB T H 2,774 72,824
56 M 5311 2 2 ZB T H 2,895 76,932
57 MD -3,372 3 4 ZB T E 4,596 178,848
58 MD -5,365 2 3 ZB T E 2,622 93,004
59 M -4526 2 3 GB T E 2,51 88,606
60 MD -6952 1 1 ZB T H 5,58 63,318
61 MD -3,93 3 4 ZB D E 1,246 240,151
62 MD -5275 2 1 ZB T E 4,001 51,941
63 MD -7,338 1 4 ZB T E 6,748 95,188
64 MD -7,93 1 4 ZB T E 7,938 100,913
65 M -8,246 0 4 ZB T E 7,625 113,467
66 M -5,665 2 1 ZB T H 4,52 51,941
67 MD -6,167 1 1 ZB T H 4,901 60,871
68 MD -6,167 1 1 ZB T E 4,901 60,871
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Tablo 10. (Devam)

69 M -5,665 2 1 ZB T E 4,52 51,941 0
70 M -5,943 2 2 ZB T E 3,629 77,953 0
71  MD -4,191 2 3 ZB T H 2,784 80,475 0
72  MD -4,722 2 3 ZB T H 2,275 99,296 0
73 MD -8,415 0 4 ZB T E 7,157 113,467 3
4 M -3,618 3 3 ZB T E 1,58 95,526 0
7B M -4536 2 4 ZB T E 3,467 116,369 1
7% M -4,687 2 3 ZB T E 2,598 83,531 0
7 M 5,316 2 2 ZB T E 2,894 76,932 0
78 MD -5,049 2 4 ZB T H 3,596 97,348 0
79 MD -2,893 3 3 ZB D H 1,764 98,37 0
80 M -4391 2 3 ZB T E 2,393 83,531 0
81 MD -2,906 3 4 ZB D H 2,462 186,853 3
82 MD -7,001 1 4 ZB T H 51 126,962 2
83 M -3,486 3 3 ZB T E 0,891 108,227 0
84 MD -4,427 2 3 ZB T H 2,981 87,965 0
8% M -5,963 2 2 ZB T H 3,486 76,932 0
86 M -5,108 2 4 ZB T E 3,621 116,369 1
87 M -6,483 1 1 ZB T E 4,852 61,648 0
8 M -4,231 2 3 ZB T E 2,409 74,601 0
89 M -6,11 1 2 ZB T H 4,105 88,188 0
90 MD 5913 2 1 GB T E 4,841 41,372 0
91 MD -6,288 1 2 ZB T E 4,543 83,388 0
92 MD -5,133 2 3 ZB D E 3,411 91,953 0
98 M -5,25 2 2 ZB T E 3,112 68,166 0
94 M 5,775 2 2 ZB T E 3,574 65,671 0
% M -4536 2 3 ZB T H 2,51 88,606 0
9% MD -6554 1 4 ZB T H 4,7 83,388 0
97 MD -4,32 2 3 ZB T E 3,185 97,348 0
98 MD 1577 1 0 ZB T E 6,246 51,941 1
9 MD -7,577 1 0 ZB T E 6,246 51,941 1
100 M -4,015 2 2 ZB T H 2,588 63,202 0
101 ™MD -6,446 1 2 ZB T H 3,678 91,693 0
102 M -3,664 3 3 ZB T E 1,634 95,782 0
103 M -4395 2 3 ZB T E 2,257 97,713 0
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Tablo 10. (Devam)

104 M -3,284 3 3 ZB T E 2,407 80,824
105 ™MD -5,96 2 2 ZB T E 4,362 81,605
106 ™MD -5,607 2 4 ZB T E 4,928 80,056
107 ™MD -8,209 0 4 ZB T H 3,854 107,957
108 M -6,116 1 2 ZB T H 4,105 88,188
109 MD -6,958 1 0 ZB T E 5,665 51,941
110 ™MD -6,958 1 0 ZB T H 5,665 51,941
111 M -5,546 2 4 ZB T H 2,427 116,282
112 ™MD -8,086 0 4 ZB T E 7,938 100,913
113 MD -5564 2 4 ZB D H 5,209 104,118
114 MD -4,151 2 4 ZB T H 1,133 126,057
115 MD -5,155 2 1 ZB T E 3,798 54,182
116 M -4,975 2 4 ZB T E 3,953 116,369
117 MD -6,745 1 1 ZB T E 5,328 51,941
118 ™MD -6,745 1 1 GB T H 5,328 51,941
119 MD -7,881 1 4 ZB T E 6,903 95,188
120 M -4,982 2 3 ZB T E 2,719 80,726
121 M -4812 2 3 ZB T E 2,826 82,972
122 MD -6,541 1 4 GB T E 5,533 104,558
123 M -5,555 2 4 ZB T E 4,107 116,369
124 ™MD -5,348 2 1 ZB T H 3,883 54,877
125 MD -5,348 2 1 ZB T H 3,883 54,877
126 MD -6,47 1 1 GB T E 5,123 51,941
127 MD -6,47 1 1 GB T E 5,123 51,941
128 MD -5273 2 2 ZB T E 3,346 68,624
129 M -5,012 2 2 GB T H 2,82 74,601
130 MD -6,084 1 4 ZB T H 4,114 144,468
131 MD -4,009 2 2 ZB T E 2,447 65,357
132 MD -4,27 2 2 ZB T E 3,521 86,087
133 MD -6,206 1 4 GB T E 5,342 93,36
134 MD -5,854 2 2 ZB T E 4,048 77,725
135 M -4492 2 3 ZB T E 1,89 88,193
136 MD -4435 2 3 ZB T H 3,108 97,348
137 M -5,781 2 2 ZB T H 3,395 80,726
138 M -4421 2 3 ZB T E 1,984 91,902
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Tablo 10. (Devam)

139 ™MD -3,088 3 3 ZB T H 1,372 84,517 0
140 M -4,61 2 3 ZB T H 2,742 83,531 0
141 MD -4,982 2 2 ZB T E 3,439 63,202 0
142 MD -4,982 2 2 ZB T H 3,439 63,202 0
143 M -4,654 2 3 ZB T H 2,183 76,932 0
144 M -3,564 3 3 ZB T E 0,953 108,227 0
145 MD -5,684 2 2 ZB T E 4,216 86,543 0
146 MD -5,684 2 2 ZB T E 4,216 86,543 0
147 M -5,084 2 3 ZB T H 2,404 103,472 0
148 M -5191 2 3 ZB T E 2,66 91,902 0
149 M -4,077 2 3 ZB T E 2,166 82,972 0
150 M -4,002 2 3 ZB T E 1,196 99,454 0
151 M -5,974 2 2 ZB T E 3,486 76,932 0
152 MD -4,367 2 3 ZB T E 2,864 82,525 0
153 MD -5,42 2 4 ZB T H 4,835 116,054 2
154 ™MD -4,585 2 4 GB T H 3,333 114,82 1
155 ™MD -5,717 2 1 GB T E 4,374 51,941 0
156 MD -5,717 2 1 ZB T E 4,374 51,941 0
157 MD -4,92 2 4 ZB T E 3,548 101,731 O
158 MD -7,245 1 4 ZB T H 5,381 74,458 1
159 ™MD 5,312 2 1 ZB T H 4,496 61,563 0
160 MD -5,029 2 3 ZB T E 2,978 99,576 0
161 M -5482 2 2 ZB T E 4,052 74,458 0
162 M -4,647 2 3 ZB T E 2,595 86,486 0
163 MD -4,169 2 2 ZB T E 2,986 70,955 0
164 M -4,945 2 2 ZB T E 3,687 85,634 0
165 MD -6,575 1 1 ZB T H 5,384 51,941 0
166 MD -4,862 2 2 ZB T H 4 86,087 0
167 MD -6,575 1 1 ZB T E 5,384 51,941 0
168 MD -4972 2 1 ZB T H 4,411 76,189 0
169 MD -8,323 0 4 ZB T H 6,802 51,941 2
170 MD -4,583 2 2 ZB TD E 3,401 77,149 0
171 ™MD -8,323 0 4 ZB H 6,802 51,941 2
172 M -3,319 3 3 ZB H 1,821 86,486 0
173 ™MD -3,986 3 1 ZB T E 2,918 46,593 0
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174 MD -4,169 2 2 ZB T E 2,986 70,955 0
175 ™MD -5,676 2 4 ZB T E 4,169 95,777 0
176 M -4,242 2 3 ZB T H 2,409 74,601 0
177 M -3,687 3 3 ZB T E 2,184 86,486 0
178 M -7,819 1 4 ZB T E 6,435 95,188 2
179 M -1,4 1 4 ZB T E 5,967 107,743 2
180 MD -3,839 3 4 ZB D E 3,113 177,923 3
181 MD -6,845 1 1 ZB T E 5,203 74,458 0
182 MD -4,834 2 1 ZB T H 3,683 41,372 0
183 MD -4,797 2 2 GB T H 3,223 63,202 0
184 MD -4,797 2 2 GB T E 3,223 63,202 0
185 M -5,809 2 2 ZB T E 3,666 74,601 0
186 MD -4,159 2 4 ZB D E 3,935 139,807 2
187 M -5,142 2 2 ZB T H 3,158 74,601 0
188 MD -6,345 1 4 ZB T H 3,802 134,925 2
189 MD -4,495 2 4 ZB T E 2,39 148,627 2
190 ™MD -5,314 2 4 ZB T E 4,137 97,348 0
191 ™MD -3,179 3 3 ZB T E 2,013 72,813 0
192 M -5,789 2 2 ZB T E 3,288 76,932 0
193 M -4,306 2 3 GB T E 1,993 80,726 0
194 MD -4,729 2 1 ZB T H 3,583 46,593 0
195 M -3,982 3 2 GB T H 2,658 73,133 0
196 MD -4955 2 1 ZB T E 3,866 60,871 0
197 MD -4955 2 1 GB T H 3,866 60,871 0
198 M -3919 3 3 ZB T H 2,167 95,416 0
199 M -5985 2 1 GB T E 4,532 51,941 0
200 M -5985 2 1 ZB T H 4,532 51,941 0
200 MD 5974 2 1 ZB T H 4,607 42,483 0
202 M -459%6 2 3 ZB T E 2,103 82,28 0
203 MD 5974 2 1 ZB T E 4,607 42,483 0
204 MD -6,143 1 2 ZB TD E 3,658 69,715 0
205 MD -6,366 1 1 ZB T H 4,717 74,458 0
206 MD -7,324 1 4 ZB T E 5,465 74,458 1
207 MD -6,208 1 1 ZB T E 4,917 51,941 0
208 MD -6,208 1 1 ZB T E 4,917 51,941 0
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209 M -4,854 2 2 ZB T E 3,92 89,041 0
210 MD -5,746 2 2 ZB T E 4,01 72,721 0
211 M -4,814 2 3 ZB T H 2,596 82,972 0
212 M -4,565 2 3 ZB T H 2,211 83,531 0
213 M -4811 2 4 ZB T E 3,582 99,639 0
214 MD -6,186 1 4 ZB T E 5,139 103,6 2
215 MD -5,001 2 3 ZB T E 2,731 99,296 0
216 MD -5,001 2 3 ZB T H 2,731 99,296 0
217 MD -5,423 2 1 ZB T H 4,549 52,632 0
218 MD -6,968 1 0 ZB T E 5,665 51,941 0
219 MD -6,968 1 0 ZB T E 5,665 51,941 0
220 MD -6,047 1 1 ZB T E 5,154 61,563 0
221 M -6311 1 4 ZB T E 7,737 159,997 3
222 MD -7,9 1 4 ZB T E 6,479 104,484 2
223 MD -4896 2 4 ZB T H 3,651 97,348 0
224 M -4,862 2 2 ZB T H 2,608 65,671 0
225 M -5,964 2 1 ZB T E 4,977 51,941 0
226 M -4,092 2 3 ZB T H 1,674 106,053 0
227 M -5,964 2 1 GB T H 4,977 51,941 0
228 MD -7,232 1 4 GB T E -0,486 341,136 3
229 MD -5393 2 1 ZB T H 3,898 63,202 0
230 MD -5393 2 1 ZB T H 3,898 63,202 0
231 M -4,606 2 3 ZB T E 3,241 89,416 0
232 MD -5362 2 4 GB D E 1,971 234,736 3
233 M -5985 2 4 ZB T E 3,97 100,998 O
234 MD -6,057 1 2 ZB T H 3,676 93,924 0
235 M -3,802 3 4 GB T E 2,062 109,421 O
236 MD -8,286 0 4 GB T E 4,754 116,888 2
237 MD -7561 1 0 ZB T E 6,246 51,941 1
238 MD -7561 1 0 ZB T E 6,246 51,941 1
239 M -5,876 2 1 ZB T E 4,731 76,704 0
240 MD -4,962 2 4 ZB D H 4,728 92,871 1
241 MD -4,367 2 3 ZB H 2,741 77,121 0
242 MD -7,354 1 0 ZB E 6,084 51,941 1
243 MD -7,354 1 0 ZB T E 6,084 51,941 1
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244 MD -5,26 2 2 ZB T E 4,262 86,087
245 M -4,927 2 4 ZB T H 4,016 123,518
246 M -4,678 2 3 ZB T H 2,864 80,412
247 MD -4,658 2 3 ZB T E 2,214 99,296
248 MD -4,658 2 3 ZB T E 2,214 99,296
249 MD -6,309 1 1 ZB D E 5,148 59,694
250 MD -5,39 2 2 ZB T E 3,675 94,228
251 MD -6,655 1 4 ZB E 5,552 74,373
252 MD -6,238 1 4 ZB D H 4,905 85,634
253 MD -6,586 1 1 ZB T H 5,384 51,941
254 MD -6,586 1 1 ZB T E 5,384 51,941
255 MD 5954 2 1 ZB T H 4,498 63,132
256 M -5 2 3 ZB T H 2,612 76,932
257 MD -4,366 2 4 ZB T E 3,513 115,314
258 MD -6,149 1 4 ZB D H 4,829 85,634
259 MD -3,769 3 2 ZB T H 2,644 72,132
260 MD -4,487 2 3 ZB T E 2,947 100,775
261 MD -6,957 1 4 ZB T E 6,441 83,074
262 M -5,171 2 3 ZB T E 3,069 83,531
263 M -5319 2 2 ZB T H 4,189 76,704
264 MD -5,347 2 1 ZB T E 3,895 51,413
265 MD -5291 2 1 GB T E 3,834 51,413
266 MD -5291 2 1 GB T E 3,834 51,413
267 MD -5347 2 1 ZB T E 3,895 51,413
268 M -3,721 3 3 GB T E 1,963 109,421
269 MD -5,041 2 2 ZB T H 3,512 64,866
270 MD -4,887 2 2 ZB T H 3,644 80,056
2711 M -7,193 1 4 ZB T E 4,959 97,25
272 MD -3,573 3 4 ZB T E 2,927 116,766
273 MD -6,05 1 1 ZB T E 5,17 52,632
2714 M -5,862 2 2 ZB T H 3,405 78,225
2715 M -5,704 2 1 ZB T H 4,327 51,941
2716 M -5,704 2 1 ZB T E 4,327 51,941
277 MD -7,304 1 4 ZB T E 6,989 68,795
278 MD -7,894 1 4 ZB D E 7,667 77,197
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279 MD -4,374 2 3 ZB T E 3,108 92,029
280 MD -5,423 2 4 ZB T E 2,949 139,755
281 MD -6,46 1 4 ZB T H 6,029 92,866
282 MD -4915 2 3 ZB T H 3,265 90,53
283 MD -6,376 1 0 ZB T E 5,063 42,483
284 MD -6,376 1 0 ZB T H 5,063 42,483
285 M -5,802 2 1 ZB T H 4,665 51,941
286 M -5,802 2 1 ZB T E 4,665 51,941
287 MD -6,497 1 0 ZB T H 5,119 41,372
288 MD -4529 2 4 ZB T H 3,493 124,857
280 M -5378 2 2 ZB T E 3,417 83,531
290 M -4,54 2 3 ZB T E 2,376 92,461
291 M -5,987 2 2 ZB T E 3,601 71,019
292 MD -3,083 3 3 ZB T H 0,981 108,974
293 MD -4,444 2 3 ZB T E 3,498 95,017
294 MD -7,289 1 4 ZB T E 5,645 75,31
295 MD -3,769 3 2 ZB T E 2,691 63,046
296 M 5411 2 2 ZB T E 4,173 85,634
297 M -8,689 0 4 ZB T E 5,279 79,321
298 MD -5,234 2 1 ZB T H 4,142 41,372
299 MD -4,87 2 1 ZB T H 3,408 50,764
300 MD -6,114 1 1 ZB T E 4,854 76,704
301 M -5,722 2 2 ZB T E 4,169 73,546
302 MD -6,824 1 4 ZB T E 5,689 103,773
303 MD -7,004 1 0 GB T H 5,842 51,941
304 MD -7,004 1 0 GB T H 5,842 51,941
305 M -3,159 3 3 GB T E 1,235 105,123
306 M -2,854 3 3 ZB T E 1,141 81,519
307 MD -6,371 1 4 GB T E 3,398 107,957
308 M -5,609 2 2 ZB T E 3,318 74,601
309 M -5,785 2 2 ZB T E 3,288 76,932
310 MD -6,762 1 0 ZB T H 5,835 52,632
311 MD -4,487 2 3 ZB T H 3,389 97,348
312 M -4,296 2 3 ZB T E 2,801 86,543
313 M -5,726 2 1 ZB T H 4,374 51,941
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314 M -5,726 2 1 ZB T H 4,374 51,941
315 M -3,88 3 4 GB T E 1,211 113,026
316 MD -6,683 1 0 ZB T H 5,342 43,299
317 M -3,475 3 3 ZB T H 2,172 73,133
318 MD -5,681 2 4 ZB T E 3,298 107,957
319 MD -3,793 3 3 ZB T E 2,266 89,89
320 M -6,259 1 1 ZB T E 4,738 51,941
321 M -6,259 1 1 ZB T H 4,738 51,941
322 MD -4,287 2 4 ZB T E 1,67 113,026
323 M -5202 2 2 ZB T E 2,925 71,019
324 M -4,421 2 3 ZB T E 2,391 82,972
325 MD -4071 2 3 ZB T E 2,721 78,253
326 MD -5,247 2 2 ZB T E 3,795 71,482
327 MD -6,757 1 1 ZB T H 5,28 51,941
328 MD -6,757 1 1 ZB T H 5,28 51,941
329 MD -5,208 2 2 ZB T E 3,682 63,202
330 MD -5,208 2 2 ZB T E 3,682 63,202
331 M -4,173 2 3 GB T E 2,389 86,486
332 MD -5,998 2 1 GB T H 5,364 69,242
333 MD -5,174 2 1 ZB T H 4,177 41,372
334 MD -6,474 1 1 ZB T E 5,075 51,941
335 MD -6,474 1 1 ZB T E 5,075 51,941
336 M -3,475 3 3 ZB T E 2,172 73,133
337 MD -5121 2 2 ZB D E 3,349 58,641
338 MD -7,388 1 0 ZB T E 6,054 51,941
339 MD -7,388 1 0 ZB T H 6,054 51,941
340 M -4,888 2 3 ZB T H 3,192 95,416
341 M -5831 2 2 GB T E 3,539 65,671
342 MD -4,219 2 2 GB T H 2,83 50,764
343 MD -2812 3 3 ZB T H 1,093 91,673
344 MD -5,449 2 2 GB T E 3,805 72,721
345 MD -5,955 2 1 ZB T H 4,726 51,941
346 MD -6,243 1 1 ZB T H 5,263 64,224
347 MD -3,627 3 3 ZB T E 2,6 99,928
348 MD -5,955 2 1 GB T E 4,726 51,941
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349 MD -6,243 1 1 GB T E 5,263 64,224
350 M -5,528 2 4 ZB T H 3,169 110,302
351 MD -5,658 2 4 ZB T E 4,124 99,466
352 MD -4,959 2 2 ZB T E 3,528 66,267
353 M -4,64 2 3 ZB T E 2,615 74,601
3% M -3,329 3 3 ZB T E 1,738 96,193
355 MD -5,093 2 1 GB T E 4,01 60,871
356 MD -3,147 3 3 GB T H 1,428 98,085
357 MD -5,093 2 1 ZB T H 4,01 60,871
358 M -5,067 2 3 ZB T E 2,729 78,225
359 MD -6532 1 0 ZB T E 5,849 51,941
360 M -3,242 3 3 ZB T E 1,441 95,416
361 M -6,486 1 4 ZB T H 4,284 97,25
362 MD -4,161 2 2 ZB T H 2,511 55,891
363 MD -6,532 1 0 ZB T E 5,849 51,941
364 MD -3,981 3 3 ZB T E 2,554 74,287
365 M -4,375 2 3 GB T E 2,555 75,378
366 MD -6,977 1 4 ZB T E 5,489 85,634
367 M -4,624 2 3 ZB T E 2,069 91,987
368 MD -5,443 2 4 ZB T H 3,88 103,956
369 MD -5,759 2 1 ZB T H 4,354 51,413
370 MD -5,759 2 1 ZB T E 4,354 51,413
3711 M -4,053 2 3 ZB T H 2,552 87,965
372 MD -4,249 2 3 ZB T H 1,634 99,296
3713 M -5203 2 2 GB T E 3,295 65,671
374 MD -6,844 1 4 GB T H 5,459 86,079
315 M -3,842 3 3 ZB T H 1,175 99,296
376 MD -5,096 2 3 GB T E 3,326 94,228
377 MD -6,949 1 4 GB T E 3,576 107,957
378 MD -5,609 2 2 ZB T E 3,825 88,757
379 MD -5,253 2 4 ZB T H 4,07 122,806
380 M -5,42 2 3 ZB T E 2,745 91,987
381 M -5,901 2 1 ZB T E 4,149 68,162
382 M -4,205 2 3 ZB T E 2,086 91,673
383 MD -4,418 2 3 ZB T E 2,712 82,657

121

Bu belge giivenli elektronik imza ile imzalanmistir. :
Dogrulama Kod: 7D9DSEE0-ED89-42CD-ADCD-9E371E9AD25D Dogrulama Adres: https://www.turkiye.gov.tr/karadeniz-teknik-universitesi-ebys



Tablo 10. (Devam)

384 MD -7,808 1 4 ZB T E 6,192 84,771
385 MD -5,292 2 2 ZB T H 4,165 76,704
386 MD -5,72 2 1 ZB T H 4,374 51,941
387 MD -5,046 2 3 ZB D E 2,906 82,657
388 M -1,804 4 3 ZB T E -0,587 79,111
389 MD -5,72 2 1 ZB T E 4,374 51,941
390 MD -4,029 2 4 ZB T H 2,419 109,421
391 MD 5912 2 4 ZB D H 4,92 85,039
392 MD 5912 2 4 ZB D E 4,92 85,039
393 MD -5,103 2 4 ZB T E 3,12 107,957
394 MD -4301 2 3 ZB T E 2,42 88,188
395 MD -4,398 2 4 ZB T E 2,194 114,728
396 MD -6,353 1 1 ZB T E 5,376 52,632
397 MD -5,408 2 1 ZB T H 4,549 52,632
398 MD -5, 55 Sl 2 ZB D H 3,947 90,764
399 MD -6,367 1 1 ZB T E 5,185 51,941
400 MD -6,367 1 1 ZB T H 5,185 51,941
401 ™MD -6,827 1 0 GB T H 5,758 51,941
402 MD -6,827 1 0 ZB T E 5,758 51,941
403 MD -3,067 3 3 ZB T H 1,36 103,244
404 WMD -6,697 1 1 ZB T H 5,389 51,941
405 MD -6,697 1 1 GB T E 5,389 51,941
406 MD -6,97 1 0 ZB T E 5,595 51,941
407 MD -6,97 1 0 ZB T E 5,595 51,941
408 M -4,888 2 2 ZB T H 3,703 76,704
409 MD -5,707 2 1 ZB T E 4,699 42,483
410 MD -5,707 2 1 ZB T E 4,699 42,483
411 MD -6,035 1 1 ZB T E 5,17 52,632
412 M -5,363 2 2 ZB T E 4,189 76,704
413 M 5325 2 4 ZB T E 3,058 115,459
414 MD -6,912 1 1 GB T H 5,362 64,224
415 MD -6,912 1 1 ZB T H 5,362 64,224
416 MD -7,099 1 4 ZB T E 6,623 124,973
417 MD -6,659 1 0 GB T E 5,641 51,941
418 MD -6,659 1 0 ZB T E 5,641 51,941
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419 MD -4,656 2 2 ZB D H 3,381 73,796
420 MD -5,129 2 2 ZB T H 3,481 81,601
421 MD -4,798 2 4 ZB E 4,091 163,349
422 MD -4,943 2 4 ZB D E 2,674 115,988
423 MD -6,345 1 1 ZB T E 5,376 52,632
424 MD -6,85 1 1 GB T E 4,708 67,573
425 WMD -5,447 2 1 ZB T E 4,169 51,941
426 MD -5,447 2 1 ZB T H 4,169 51,941
427 MD -7,7113 1 0 GB T H 5,843 59,317
428 MD -6,986 1 0 GB T E 6,039 51,941
429 MD -6,986 1 0 ZB T H 6,039 51,941
430 MD -4,295 2 1 ZB T H 3,24 52,632
431 MD -7,221 1 0 ZB T E 6,217 51,941
432 MD -7,221 1 0 ZB T H 6,217 51,941
433 MD -7,441 1 4 ZB T H 5,282 76,15
434 MD -5435 2 1 GB D E 4,347 64,224
435 MD -5435 2 1 GB D E 4,347 64,224
436 MD -6,953 1 0 ZB T E 5,642 51,941
437 MD -6,953 1 0 ZB T H 5,642 51,941
438 M -5,923 2 0 ZB T E 5,048 42,483
439 M -4,065 2 3 ZB T E 1,346 107,105
440 M -5923 2 0 ZB T E 5,048 42,483
441 M -4,699 2 4 ZB T E 1,862 118,527
442 MD -6,695 1 0 ZB T E 5,437 51,941
443 MD -6,695 1 0 ZB T H 5,437 51,941
444  MD -7,241 1 0 ZB T H 6,217 51,941
445 MD -71,241 1 0 GB T E 6,217 51,941
446 M -6,178 1 1 GB T E 5,325 51,941
47 M -6,178 1 1 ZB T E 5,325 51,941
448 MD -6,688 1 4 ZB T H 3,854 107,957
449 MD -4,748 2 4 ZB T H 2,51 108,532
450 M -5,307 2 1 ZB T E 4,141 55,293
451 M -5,307 2 1 ZB T E 4,141 55,293
452 M -6,101 1 1 GB T E 5,121 51,941
453 M -6,101 1 1 GB T E 5121 51,941
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454 M -5,007 2 3 GB T E 3,009 83,531 0
455 M -3,555 3 3 ZB T H 0,902 91,987 0
456 MD -4,851 2 2 ZB T H 4 86,087 0
457 MD -6,319 1 0 ZB T E 5,363 42,483 0
458 M -2,841 3 3 ZB T H 1,414 75,001 0
459 MD -6,119 1 4 ZB T H 3,926 125,73 2
460 MD -6,364 1 1 ZB T E 5,215 60,871 0
461 MD -6,364 1 1 ZB T H 5,215 60,871 0
462 MD -6,319 1 0 ZB T H 5,363 42,483 0
463 MD -4,844 2 2 ZB T E 3,429 76,704 0
464 MD -5993 2 1 GB D E 4,824 59,288 0
465 MD -5,601 2 1 GB T E 4,722 76,127 0
466 M -4,97 2 3 ZB T H 2,719 80,726 0
467 M -3,759 3 3 ZB T E 1,113 99,296 0
468 MD -6,473 1 2 ZB T E 3,825 71,768 0
469 MD -4,904 2 4 ZB T E 3,382 100,972 0
470 MD -4,897 2 2 GB T E 3,773 81,434 0
471 MD -5,249 2 2 GB T E 4,262 86,087 0
472 MD -6,279 1 0 ZB T H 5,572 42,483 0
473 MD -5,466 2 4 ZB T H 4,957 92,866 1
474  MD -5,234 2 2 ZB T E 3,723 75,857 0
475 M -6,079 1 2 ZB T E 3,675 80,726 0
47 M -4.874 2 1 ZB T E 3,31 54,766 0
477 M -4.874 2 1 ZB T H 3,31 54,766 0
478 MD -6,279 1 0 ZB T H 5,572 42,483 0
479 MD -4,114 2 2 ZB T E 3,041 61,563 0
480 M -4375 2 3 ZB T E 2,255 98,554 0
481 MD -6,111 1 1 ZB D E 5,379 64,224 0
482 MD -6,111 1 1 ZB TD E 5,379 64,224 0
483 MD -6,7 1 0 ZB T E 5,697 51,941 0
484 MD -6,7 1 0 ZB T H 5,697 51,941 0
485 MD -6,362 1 1 ZB T H 5,376 52,632 0
486 MD -6,429 1 1 ZB T E 5,231 51,941 0
487 M -6,483 1 1 ZB T H 5,075 51,941 0
488 M -6,483 1 1 ZB T H 5,075 51,941 0
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489 MD -6,429 1 1 ZB T E 5,231 51,941
490 MD -6,112 1 4 ZB T H 4,475 95,274
491 M -3,889 3 3 ZB T H 1,663 101,141
492 MD -4,498 2 3 ZB T E 3,389 97,348
493 MD -6,69 1 0 ZB T E 5,437 51,941
494 M -4,934 2 1 ZB T E 3,998 41,372
495 MD -6,69 1 0 ZB T H 5,437 51,941
496 MD -6,323 1 4 ZB T E 5,621 90,536
497 M -6,243 1 1 ZB T E 5,393 51,941
498 M -6,243 1 1 ZB T E 5,393 51,941
499 MD -7,073 1 4 ZB T E 5,742 91,226
500 MD -5,365 2 1 ZB T E 3,939 64,133
501 ™MD -5,188 2 1 ZB T H 4,177 41,372
502 MD -4,889 2 3 ZB T H 3,049 82,744
503 MD -6,403 1 1 ZB T E 4,991 51,941
504 MD -6,403 1 1 ZB T E 4,991 51,941
505 M -2,846 3 3 ZB T E 0,562 80,03
506 MD -6,153 1 2 ZB T H 4,61 82,463
507 M -3,5 3 3 ZB T H 1,944 86,486
508 MD -6,154 1 4 ZB D E 5,701 82,052
509 M -5,765 2 2 ZB T E 3,395 80,726
510 MD -3,571 3 3 ZB T E 1,665 86,78
511 MD -6,625 1 1 ZB T E 4,516 68,267
512 MD -6,82 1 0 ZB T E 5,758 51,941
513 MD -6,82 1 0 ZB T H 5,758 51,941
514 MD -5561 2 1 ZB T H 4,203 65,474
515 MD -6,827 1 0 ZB T E 5,919 52,632
516 M -6,114 1 4 ZB T H 5,682 80,056
517 MD -4,218 2 2 ZB D H 3,521 85,567
518 MD -6941 1 0 ZB T E 5,642 51,941
519 MD -6,941 1 0 ZB T H 5,642 51,941
520 MD -7,232 1 0 ZB T H 58 51,941
521 MD -7,232 1 0 GB T E 58 51,941
522 MD -7512 1 4 ZB T E 6,076 77,197
523 MD -6,345 1 1 GB T E 5,376 52,632
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524 MD -8,572 0 4 ZB T H 6,469 75,926
525 MD -5,43 2 4 ZB T E 3,576 107,957
526 M -5,756 2 4 ZB T E 4,606 95,456
527 M -3,318 3 4 ZB T E 1,437 113,026
528 MD -4,973 2 2 ZB T E 3,612 63,777
529 MD -7,098 1 4 ZB T E 4,967 99,038
530 M -6,461 1 4 ZB T H 5,098 76,704
531 M -4,969 2 3 GB T H 2,719 80,726
532 MD -6,815 1 0 GB T E 5,758 51,941
533 MD -6,815 1 0 ZB T E 5,758 51,941
534 MD 5372 2 3 ZB T E 3,295 91,028
535 MD -5,692 2 1 ZB D H 4,621 67,571
536 M -5,243 2 2 ZB T H 3,908 76,704
537 MD -5,981 2 1 ZB T E 4,58 51,941
538 MD -5,981 2 1 ZB T E 4,58 51,941
539 MD -6,41 1 1 ZB T E 5,039 51,941
540 MD -6,41 1 1 ZB T E 5,039 51,941
541 MD -4,536 2 2 ZB TD E 3,401 77,149
542 MD -7,231 1 0 GB T H 6,217 51,941
543 MD -7,231 1 0 ZB T H 6,217 51,941
544 M -3,88 3 4 ZB T E 1,211 113,026
545 MD -4,728 2 2 ZB T H 4,074 76,704
546 MD -5,629 2 1 GB T H 4,695 61,563
547 MD -6,566 1 1 GB T E 5,376 51,941
548 MD -6,566 1 1 GB T H 5,376 51,941
549 MD -6,029 1 1 GB T H 5,154 61,563
550 M -6,142 1 4 ZB T E 4,507 113,647
551 MD -6,677 1 1 ZB T E 5,196 51,941
552 MD -6,677 1 1 ZB T E 5,196 51,941
553 MD -4,056 2 3 ZB T H 2,152 91,588
554 MD -4,262 2 4 ZB T E 3,114 103,367
555 MD -6,144 1 2 ZB T E 4,61 82,463
556 M -3491 3 3 ZB T E 1,79 95,416
557 MD -6,07 1 4 ZB T E 4,762 89,514
558 M -4,752 2 3 ZB T E 2,612 83,531
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559 MD -6,458 1 4 ZB T H 3,881 125,234
560 MD -4,788 2 1 ZB T H 3,718 41,372
561 MD -5,944 2 1 ZB T E 4,917 52,632
562 M -4,696 2 3 ZB T E 2,573 91,673
563 MD -5,368 2 2 GB D E 3,513 65,357
564 M -5,764 2 2 ZB T H 3,395 80,726
565 MD -6,054 1 1 GB T H 4,852 55,293
566 MD -6,054 1 1 GB T E 4,852 55,293
567 MD -3,308 3 3 GB T E 1,477 108,375
568 M -6,291 1 3 GB T E 3,096 91,368
569 M -5269 2 4 ZB T E 3,118 115,956
570 M -7,189 1 4 ZB T E 5,564 180,062
5711 M -4,56 2 3 ZB T H 3,194 86,486
572 M -4,56 2 3 ZB T H 3,194 86,486
573 MD -6,777 1 4 ZB T E 4,385 103,244
574 MD -6,117 1 4 ZB T H 4,475 95,274
575 MD -6,335 1 1 ZB T H 5,147 72,757
576  MD -6,335 1 1 ZB T E 5,147 72,757
577 MD -7,573 1 4 ZB T H 6,549 72,757
578 MD -7,573 1 4 ZB T H 6,549 72,757
579 MD -5,971 2 1 GB D E 4,522 64,224
580 MD -6,353 1 1 GB D E 5,216 64,224
581 MD -6,648 1 4 ZB T E 4,713 102,002
582 M -4,053 2 3 ZB T H 2,552 87,965
583 MD -7,73 1 4 ZB T E 6,343 51,941
584 MD -7,73 1 4 ZB T E 6,343 51,941
585 MD -7928 1 4 ZB T E 6,926 51,941
586 MD -7928 1 4 ZB T E 6,926 51,941
587 MD -3,568 3 3 ZB T E 2,083 65,357
588 MD -6,881 1 0 ZB T H 5,581 51,941
589 MD -6,881 1 0 ZB T H 5,581 51,941
500 M -5419 2 3 ZB T E 2,745 91,987
591 MD -6,205 1 4 GB TD E 4,831 98,184
592 MD -6,205 1 4 ZB TD E 4,831 98,184
593 MD -7,112 1 4 ZB D H 5,732 89,448
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594 MD -5,767 2 1 ZB T H 4,454 41,372
595 MD -3,931 3 3 ZB T E 1,773 91,673
596 MD -4,732 2 2 ZB T E 3,319 65,357
597 MD -6,431 1 4 ZB D E 4,864 100,709
598 MD -6,755 1 0 ZB T E 5,901 51,941
599 MD -4,287 2 4 ZB T E 1,67 113,026
600 MD 4,774 2 1 ZB T H 3,718 41,372
601 MD -5,617 2 4 ZB D H 4,601 85,039
602 MD -5,609 2 1 ZB T E 4,567 53,425
603 MD -7,164 1 4 ZB D H 5,925 72,147
604 MD -6,755 1 0 ZB T H 5,901 51,941
605 MD -5,786 2 4 ZB T E 5,299 154,866
606 MD -5,482 2 2 ZB T H 4,426 83,409
607 MD -6,895 1 4 ZB T H 5,874 72,757
608 MD -6,895 1 4 ZB T E 5,874 72,757
609 MD -7,081 1 4 ZB D E 5,964 64,224
610 MD -7,081 1 4 ZB D E 5,964 64,224
611 MD -4,885 2 4 ZB T H 3,651 97,348
612 MD -4,171 2 3 ZB T E 2,285 81,982
613 MD -7,002 1 4 ZB T E 5,88 64,224
614 MD -7,002 1 4 ZB T E 5,88 64,224
615 MD -6,401 1 1 ZB T E 5,039 51,941
616 MD -6,401 1 1 GB T E 5,039 51,941
617 M -4,114 2 4 GB T H 2,113 113,026
618 MD -6421 1 4 ZB T H 5,39 151,513
619 MD -5,73 2 1 ZB T E 4,306 64,686
620 M -4,624 2 3 ZB T E 2,069 91,987
621 MD -6,247 1 1 ZB T E 5,182 51,941
622 MD -6,247 1 1 GB T H 5,182 51,941
623 M -5578 2 2 ZB T H 3,454 81,892
624 MD -7,101 1 0 ZB T E 5,896 51,941
625 MD -7,101 1 0 ZB T E 5,896 51,941
626 MD -7,226 1 0 ZB T E 6,217 51,941
627 MD -7,226 1 0 ZB T E 6,217 51,941
628 M -3,981 3 3 ZB T E 2,206 86,486
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629 MD -5,822 2 4 ZB T H 4,455 89,399
630 MD -6,337 1 1 ZB T H 5,376 52,632
631 MD -4,069 2 3 GB T E 2,679 97,165
632 MD -5,743 2 4 ZB T H 4,085 103,956
633 MD -6,966 1 0 ZB T H 6,104 51,941
634 MD -6,966 1 0 ZB T E 6,104 51,941
635 MD -5,987 2 1 ZB T H 4,58 51,941
636 MD -5,987 2 1 ZB T H 4,58 51,941
637 MD -6,688 1 0 ZB T E 5,437 51,941
638 MD -6,688 1 0 ZB T E 5,437 51,941
639 MD -4,721 2 2 ZB T E 3,734 83,409
640 MD -5,092 2 1 ZB T H 3,965 41,434
641 MD -3,003 3 3 ZB T E 1,868 107,353
642 MD -6,156 1 4 ZB T E 5,065 95,456
643 M -3,898 3 3 GB T E 2,167 95,416
644 MD -6,032 1 1 GB T E 5,058 64,224
645 MD -6,032 1 1 ZB T E 5,058 64,224
646 MD -7,118 1 0 ZB T H 5,896 51,941
647 MD -7,118 1 0 ZB T H 5,896 51,941
648 MD -6,41 1 0 ZB T E 5,46 52,632
649 M -4,447 2 1 GB T E 3,512 41,372
650 M -4,98 2 3 GB T E 2,275 91,987
651 MD -6,175 1 4 ZB T H 5,065 95,456
652 MD -4982 2 2 GB D H 3,428 67,657
653 MD -4,32 2 3 GB T E 1,824 99,296
654 MD -4,32 2 3 ZB T E 1,824 99,296
655 MD -6,059 1 4 ZB T E 4,175 93,223
656 MD -5,11 2 2 ZB T E 3,156 64,224
657 MD -6,813 1 0 ZB T E 5,497 51,941
658 MD -6,813 1 0 ZB T H 5,497 51,941
659 MD -6,392 1 1 ZB T H 5,039 51,941
660 MD -6,392 1 1 ZB T E 5,039 51,941
661 MD -6,699 1 0 ZB T H 5,437 51,941
662 MD -6,699 1 0 ZB T H 5,437 51,941
663 MD -6,331 1 1 GB D E 5,343 59,002
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664 M -4,155 2 3 GB T H 2,389 86,486
665 MD -5,998 2 1 GB T H 5,364 69,242
666 MD -6,745 1 0 GB T E 5,835 52,632
667 M -5,308 2 4 ZB T E 4,282 147,496
668 MD -5,786 2 1 ZB D E 4,828 53,425
669 M -3,842 3 3 ZB T H 1,175 99,296
670 M -3,676 3 3 ZB T E 2,184 86,486
671 MD -6,787 1 1 ZB T E 5,481 55,985
672 M -4,195 2 3 ZB T E 2,67 86,486
673 MD -5,634 2 1 ZB T E 4,711 52,632
674 M -5515 2 2 GB T E 3,334 65,671
675 MD -4,843 2 2 GB T H 3,198 69,242
676 MD -5,979 2 1 ZB T H 4,967 64,686
677 M -5,066 2 1 ZB T E 3,613 50,302
678 MD -5,09 2 4 ZB T E 1,88 175,529
679 M -4,958 2 3 ZB T E 3,095 95,416
680 M -4,958 2 3 ZB T H 3,095 95,416
681 M -4,958 2 3 ZB T H 3,095 95,416
682 M -4,958 2 3 ZB T E 3,095 95,416
683 M -5,79 2 2 ZB T E 3,977 86,486
684 MD -5,889 2 4 ZB T E 2,226 145,662
685 MD -4,93 2 4 GB T E 3,268 101,163
686 MD -7,187 1 0 GB T E 5,98 51,941
687 MD -7,187 1 0 GB T H 5,98 51,941
688 MD -4,93 2 4 GB T H 3,268 101,163
689 M -4953 2 3 ZB T E 3,065 86,486
690 MD -5491 2 1 ZB T H 4,404 59,338
691 MD -5944 2 4 ZB T H 5,235 109,832
692 MD -5534 2 4 ZB T E 4,935 158,218
693 MD -7,467 1 0 ZB T H 6,138 51,941
694 M -6,163 1 1 ZB T H 4,813 51,941
695 M -6,163 1 1 ZB T E 4,813 51,941
696 MD -5,242 2 2 ZB T E 3,528 82,525
697 MD -7,541 1 4 ZB T E 6,076 77,197
698 MD -6,815 1 4 ZB T H 5,107 84,701
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699 MD -7,438 1 4 ZB D E 6,1 68,267 1
700 MD -7,467 1 0 ZB T E 6,138 51,941 1
701 MD -4,941 2 1 ZB T E 3,998 41,372 0
702 M -5,053 2 3 ZB T E 3,092 86,486 0
703 MD -5,11 2 1 ZB T E 4,309 71,052 0
704 MD -5,205 2 4 ZB T H 4,26 92,866 0
705 M -6,558 1 1 ZB T H 4,844 53,192 0
706 MD -6,79 1 4 ZB T E 6,339 53,425 1
707 M -4,683 2 3 ZB T E 2,843 95,416 0
708 M -4534 2 3 ZB T E 2,609 86,486 0
709 MD -6,476 1 1 ZB T H 5,123 51,941 0
710 MD -6,476 1 1 ZB T H 5,123 51,941 0
711 MD -4,468 2 4 ZB D E 3,642 104351 O
712 MD -4,275 2 2 ZB E 2,997 78,629 0
713 MD -5,151 2 2 ZB T E 3,65 85,625 0
714 MD -5,283 2 2 ZB D E 3,786 65,788 0
715 MD -6,804 1 4 ZB T E 6,336 69,242 2
716  MD -5,587 2 4 ZB T H 4,72 92,866 1
717 M -4,161 2 3 ZB T H 2,389 86,486 0
718 M -6,499 1 1 ZB T E 4,763 53,192 0
719 MD -6,156 1 1 ZB T H 5,223 72,148 0
720 M -6,328 1 1 ZB T H 4,905 51,941 0
721 M -6,328 1 1 ZB T E 4,905 51,941 0
722 MD -5,92 2 1 ZB T H 4,841 41,372 0
723 MD -6,43 1 0 ZB D H 6,013 53,425 1
724  MD -6,073 1 4 ZB D E 4,463 91,917 0
725 M -4,846 2 3 ZB T E 2,769 101,541 O
726 MD -5209 2 2 ZB T E 3,516 85,851 0
727 MD -6,81 1 0 ZB T H 5,919 52,632 1
728 M -5,443 2 2 ZB T E 3,608 86,486 0
729 MD -6,395 1 1 ZB T E 5,518 66,682 0
730 MD -5,936 2 1 ZB T E 4,917 52,632 0
731 MD -4,721 2 2 ZB TD E 3,67 71,571 0
732 MD -5399 2 2 ZB T E 3,627 65,788 0
733 M -5,004 2 3 ZB T H 2,612 76,932 0
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734 M -6,996 1 4 ZB T H 5,67 137,239
735 MD -5,739 2 2 ZB D E 4,361 87,118
736  MD -7,564 1 4 ZB T E 6,672 58,875
737 MD 5,799 2 1 GB D E 4,086 65,788
738 MD -6,659 1 4 GB T H 5,907 80,743
739 MD -5,955 2 1 ZB T H 5,032 48,076
740 MD -5,723 2 1 ZB T E 4,374 51,941
741 MD -5,974 2 4 ZB T E 5,029 120,956
742  MD 5,223 2 1 ZB T E 4,049 69,242
743 MD 5314 2 2 ZB T E 3,275 82,525
744  MD 5315 2 2 ZB T E 3,612 82,525
745 MD -4,676 2 4 ZB T H 3,7 99,772
746  MD -5,723 2 1 ZB T H 4,374 51,941
747 MD -7,589 1 4 ZB T E 6,403 51,941
748 MD -7,589 1 4 ZB T H 6,403 51,941
749 MD -6,153 1 4 ZB T H 5,123 107,836
750 M -4,678 2 3 ZB T E 2,864 80,412
751 MD -4,861 2 2 ZB T H 2,952 80,503
752  MD -5,148 2 2 ZB T H 3,292 82,657
753 MD -6,443 1 4 ZB T E 4,958 123,518
754  MD -6,034 1 4 ZB D E 5,083 98,184
755 MD -6511 1 1 ZB T E 5,132 69,242
756 MD -6,034 1 4 ZB D H 5,083 98,184
757 MD -4941 2 3 ZB T E 3,068 86,486
758 MD -4,98 2 2 ZB D E 3,422 65,788
759 MD -5,287 2 2 ZB D E 3,356 77,049
760 M -4,166 2 3 ZB T E 2,67 86,486
761 MD -4,49 2 3 ZB T E 1,781 89,672
762 MD -7,072 1 1 ZB T H 5,583 55,985
763 MD -4,023 2 3 ZB T H 2,45 82,657
764 MD -5,792 2 2 ZB TD E 3,937 82,398
765 MD -6,114 1 4 ZB T E 4,138 93,313
766 MD -7,665 1 4 ZB T E 6,093 68,267
767 MD -6,246 1 4 ZB T H 4,58 102,258
768 MD -5,523 2 2 GB T H 3,814 86,687
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769 MD -5,635 2 1 ZB T E 4,192 53,192 0
770 MD -7,013 1 1 ZB T E 5,055 74,616 0
771 M -5334 2 4 ZB T E 4,141 93,313 0
772  MD -5,875 2 4 ZB T E 5,358 78,188 1
773 MD -6,972 1 4 ZB T E 5,289 86,86 1
774  MD -4831 2 2 GB T H 3,114 82,657 0
75 MD -7,018 1 4 ZB T H 4,785 113,647 2
776 MD -1,714 1 4 ZB T E 6,022 118,172 2
777 MD -5,883 2 4 ZB T H 4,625 94,67 1
7718 MD -6,618 1 4 ZB T H 6,001 66,682 1
7719 MD -6,526 1 1 ZB T E 5,252 63,329 0
780 M -4,68 2 3 ZB T H 2,338 101,141 O
781 M -4,657 2 3 ZB T H 2,932 86,486 0
782 MD -6,466 1 4 GB T E 4,883 98,215 1
783 M -4,361 2 3 ZB T E 1,838 102,328 0
784 MD -7,208 1 4 GB T E 5,229 112,412 2
785 M -6,51 1 1 ZB T H 4,781 53,192 0
786 MD -6,557 1 0 ZB TD E 5,613 53,425 0
787 M -4,957 2 3 ZB T E 3,065 86,486 0
788 MD -6,558 1 0 ZB D E 5,962 53,425 1
789 M -6,078 1 4 ZB T E 5,029 120,956 2
790 MD -5962 2 4 ZB T E 3,686 105,867 O
791 M -5,016 2 3 ZB T H 3,152 86,486 0
792 MD -5572 2 2 ZB T H 4,037 86,655 0
793 MD -5937 2 4 ZB D E 3,149 103,589 O
794 M -4,218 2 3 ZB T E 1,628 91,987 0
795 MD -6,736 1 1 ZB T E 5,454 62,882 0
796 MD -6,736 1 1 ZB H 5,454 62,882 0
797 MD -7,356 1 0 ZB D H 6,039 55,985 1
798 M -5,732 2 1 ZB T E 4,212 56,986 0
799 M -3,781 3 3 ZB T E 1,442 95,416 0
800 MD -6,89 1 0 ZB T E 5,581 51,941 0
801 MD -6,89 1 0 ZB T E 5,581 51,941 0
802 MD -4,188 2 3 ZB T E 1,901 95,416 0
803 M -3,781 3 3 ZB T H 1,442 95,416 0
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804 MD -6,911 1 1 ZB T H 5,302 55,985
805 MD -5,992 2 1 ZB T E 4,58 51,941
806 MD -6,383 1 4 ZB D H 5,553 116,207
807 MD -5,567 2 4 ZB T H 3,098 112,636
808 MD -7,569 1 4 ZB T E 6,076 77,197
809 MD -5,992 2 1 ZB T H 4,58 51,941
810 MD -6,225 1 1 ZB T H 4,761 67,719
811 M -5,789 2 1 ZB T E 4,675 76,704
812 MD -6,082 1 1 ZB T E 4,65 72,594
813 MD -8,207 0 4 ZB T E 7,337 58,875
814 MD -5,458 2 1 ZB D H 4,095 65,788
815 MD -6,748 1 1 ZB T E 5,385 63,132
816 MD -5,402 2 1 ZB D E 3,877 59,083
817 MD -4,337 2 2 ZB T E 3,057 65,357
818 MD -5,554 2 1 ZB D E 5,073 74,24
819 MD -6,193 1 1 ZB T E 4,607 74,393
820 MD -6,858 1 4 ZB T H 5,515 102,703
821 MD -5,557 2 1 ZB T H 4,691 78,188
822 MD -5,606 2 2 ZB T E 4,189 72,594
823 MD -5251 2 2 ZB T E 4,182 83,536
824 MD -5,972 2 1 ZB T E 5,251 69,242
825 MD -4,188 2 3 ZB T H 1,901 95,416
826 M -4955 2 3 ZB T H 2,827 84,297
827 MD -71,249 1 4 ZB T E 4,853 123,897
828 MD -5966 2 1 GB T E 4,591 69,242
829 MD -4,492 2 1 GB T E 3,496 50,302
830 MD -5,39 2 1 ZB D E 3,908 65,788
831 MD -6,394 1 0 ZB T E 5,704 53,425
832 M -4,165 2 3 ZB T H 2,389 86,486
833 MD -5458 2 1 GB D H 4,257 65,788
834 MD -6,469 1 1 ZB T E 5,077 62,882
835 MD -7,151 1 4 ZB T H 5,826 63,132
836 MD -6,436 1 0 ZB T H 5,675 53,425
837 MD -5,555 2 1 GB TD E 5,073 74,24
838 MD -7,237 1 0 GB T H 5,675 55,985
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839 MD -4,937 2 4 ZB T H 2,589 117,7
840 MD -6,092 1 1 ZB T E 4,922 78,188
841 MD -4,539 2 2 ZB D E 3,369 86,604
842 MD -6,028 1 4 ZB T E 51 125,137
843 MD -5,883 2 4 ZB T H 4,625 94,67
844 MD -5,956 2 4 ZB T E 4,968 83,409
845 MD -7,752 1 4 ZB T E 6,98 58,875
846 MD -4,057 2 3 ZB D E 2,965 96,51
847 MD -6,065 1 2 ZB T E 3,693 76,15
848 MD -4,128 2 3 ZB T E 2,746 97,165
849 MD -5351 2 4 ZB T H 4,271 92,168
850 MD -6528 1 2 ZB T H 4,482 83,408
851 MD -4,128 2 3 ZB T E 2,746 97,165
852 MD -3,912 3 4 ZB T E 2,489 114,582
853 M -5,678 2 4 ZB T E 4,347 93,313
854 MD -6,544 1 1 ZB T H 5,676 59,002
855 MD -6,2 1 4 ZB T H 4,709 83,409
856 MD -6,49 1 0 ZB T E 5,613 53,425
857 M -7,11 1 4 ZB T E 5,67 137,239
858 MD -5,699 2 1 ZB T E 4,197 56,669
859 MD -6,491 1 0 ZB T E 5,613 53,425
860 MD -5998 2 4 ZB T E 4,534 94,67
861 MD -1,3719 1 4 ZB T H 6,763 106,123
862 MD -5,98 2 1 ZB T H 4,813 76,801
863 MD -6,115 1 2 ZB T E 4,192 82,525
864 MD -6,614 1 4 ZB T H 5,258 83,323
865 MD -3,672 3 3 ZB T H 2,337 92,715
866 MD -7,259 1 4 ZB T E 4,552 128,55
867 MD -6,426 1 4 ZB T H 4,75 86,096
868 MD -6,008 1 1 ZB T H 4,737 78,172
869 MD -6,544 1 1 ZB T E 5,071 74,393
870 MD -6,676 1 4 ZB TD E 6,036 75,499
871 MD -6,238 1 4 ZB E 4,434 90,998
872 M -6,389 1 1 ZB H 4,393 48,076
873 MD -5,644 2 2 ZB T E 4,147 75,947
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8714 M -5,242 2 2 ZB T E 3,317 86,486
875 M -5,242 2 2 GB T E 3,317 86,486
876 M -5,242 2 2 ZB T E 3,317 86,486
877 MD -5,653 2 4 ZB T E 4,372 93,44
878 M 5,242 2 2 ZB T H 3,317 86,486
879 MD -4,338 2 2 ZB T H 2,723 59,779
880 MD -6,804 1 4 ZB T E 6,336 69,242
881 M -4,572 2 3 ZB T E 2,848 86,486
882 MD -6,14 1 4 ZB T E 5,342 101,731
883 MD -4535 2 2 ZB T H 3,788 65,788
884 MD -5,465 2 1 ZB T H 3,9 65,357
885 MD -6,283 1 1 ZB T E 4,855 76,801
886 MD -5,91 2 4 ZB T E 4,79 117,645
887 MD -6,377 1 4 ZB T E 5,162 83,409
888 MD -6,925 1 4 ZB T E 5,358 118,172
889 MD -4,809 2 4 ZB T E 3,884 117,418
890 MD -6,898 1 0 ZB T H 5,581 51,941
891 MD -6,898 1 0 ZB T H 5,581 51,941
892 MD -5,87 2 4 ZB T E 3,943 106,058
893 MD -6,039 1 4 ZB D H 3,436 103,178
894 MD -5,998 2 2 ZB T H 4,217 86,096
895 MD -4911 2 4 ZB D E 3,851 106,546
896 MD -4911 2 4 ZB D H 3,851 106,546
897 MD -5123 2 4 ZB D H 3,845 106,196
898 MD -7,26 1 4 ZB T E 6,682 74,393
899 MD -5956 2 2 ZB T E 4,217 86,096
900 MD -5,896 2 4 ZB T E 3,504 112,636
901 MD -6,678 1 4 ZB T H 4,385 118,172
902 MD -5318 2 4 ZB T E 3,457 135,382
903 M -4961 2 3 ZB T E 3,065 86,486
904 MD -6,12 1 4 ZB T E 4,678 122,663
905 MD -3,247 3 3 ZB TD E 0,493 107,14
906 MD -4,577 2 4 ZB E 4,437 110,555
907 MD -5,82 2 2 ZB H 4,468 79,991
908 MD -5,754 2 4 ZB T H 3,976 97,266
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909 MD -5,072 2 4 ZB D E 3,436 118,081 1
910 MD -5,061 2 2 ZB T E 3,506 69,242 0
911 MD -6,425 1 4 ZB T E 6,32 108,715 2
912 MD -6,917 1 4 GB T H 4,948 114,82 2
913 MD -6,882 1 4 ZB T H 5,104 118,172 2
914 M 5,754 2 4 ZB T E 4,628 93,313 0
915 MD -5,201 2 2 ZB T E 3,664 75,625 0
916 MD -6,936 1 4 ZB T E 5,358 118,172 2
917 MD -7,186 1 4 ZB T E 5,288 116,048 2
918 MD -5429 2 2 GB T E 3,877 81,524 0
919 MD -7,362 1 4 GB D H 6,083 77,197 1
920 MD -5906 2 4 ZB T H 3,858 97,768 0
921 MD -6,969 1 4 ZB T E 6,29 108,715 2
922 M -7,974 1 2 ZB T H 3,819 71,477 0
923 MD -5,857 2 1 ZB D H 4,492 76,801 0
924 MD -5,292 2 2 ZB T E 3,684 69,242 0
925 MD -6,284 1 1 ZB T H 4,855 76,801 0
926 MD -6,663 1 4 ZB T H 5,655 100,872 2
927 MD -6,59 1 4 ZB T E 5,084 93,313 1
928 MD -4,683 2 2 ZB T E 3,63 65,788 0
929 M -4,526 2 3 ZB T E 2,178 95,558 0
930 MD -5556 2 1 ZB T H 4,462 64,686 0
931 MD -5285 2 2 ZB T E 3,372 75,246 0
932 MD -6,383 1 4 ZB T E 4,505 89,869 0
933 MD -6,396 1 2 ZB T E 4,35 82,525 0
934 MD -5,165 2 4 ZB T E 3,855 110,426 1
935 MD -5,165 2 4 ZB T E 3,855 110,426 1
936 M -5,602 2 1 ZB T H 4,668 72,148 0
937 MD -6,244 1 1 ZB T H 5,085 72,824 0
938 MD -5982 2 4 ZB T E 5,239 102,259 2
939 M -5,013 2 3 ZB T E 2,304 91,987 0
940 MD -6,547 1 1 ZB T E 5,191 74,393 0
941 ™MD -5,494 2 2 ZB T H 4,011 78,172 0
942 MD -6,396 1 4 ZB T H 4,682 100,872 1
943 MD -6,822 1 4 ZB T E 6,035 105,362 2
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944 MD -5,313 2 2 ZB T E 3,697 85,851
945 MD -5,852 2 4 ZB T E 3,308 112,391
946 MD -5,042 2 3 ZB T E 2,786 93,659
947 MD -5,021 2 2 ZB T E 3,88 87,102
948 MD -5,875 2 1 ZB T H 4,492 67,688
949 MD 5,976 2 1 ZB T H 4,941 64,686
950 MD -4,293 2 4 ZB T E 2,86 157,107
951 MD -4,293 2 4 ZB T H 2,86 157,107
952 MD -5,147 2 2 ZB T H 3,721 65,357
953 MD -7,301 1 4 ZB T E 5,563 118,172
954 MD -1,222 1 4 ZB T H 6,43 79,691
955 M -5,368 2 2 ZB T H 3,524 86,486
956 MD -6,44 1 4 ZB D E 4,912 83,765
957 MD -5,529 2 2 ZB T E 3,306 86,491
958 MD -5,143 2 2 ZB T E 4,22 83,409
959 M -5,305 2 4 ZB T H 3,104 113,642
960 MD -4691 2 3 ZB D E 2,232 94,761
961 MD -7,583 1 4 ZB T E 5,704 89,514
962 MD -7,016 1 4 ZB T E 5,442 118,172
963 M -4,647 2 3 ZB T E 2,932 86,486
964 MD -5,639 2 4 ZB T E 3,795 102,467
965 MD -6,64 1 1 ZB T H 4,913 74,393
96 MD -6,994 1 4 ZB T H 5,775 74,393
97 MD -539%5 2 4 ZB T E 3,529 118,147
968 MD -6,504 1 1 ZB T E 5,018 74,393
969 MD -6,063 1 4 ZB T E 4,513 93,888
970 MD -5913 2 2 ZB T H 4,249 74,393
971 MD 5,779 2 4 ZB T H 4,437 89,433
972 MD -7,231 1 4 ZB TD E 4,527 106,953
973 MD -6,442 1 4 ZB T E 5,218 91,414
974 MD -5,423 2 2 ZB T E 3,869 72,594
975 M -4,973 2 3 ZB T E 2,664 95,558
976 MD -4,826 2 2 ZB T E 3,556 92,177
977 MD -7,5 1 4 ZB T H 7,144 84,125
978 MD -6,836 1 4 ZB T H 5,488 75,195
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Tablo 10. (Devam)

979 MD -6,91 1 4 ZB T E 5,515 80,773 1
980 MD -6,778 1 4 ZB T H 5,472 84,125 1
981 MD -5,028 2 3 ZB T H 2,786 93,659 0
982 MD -6,516 1 4 ZB T E 5,561 71,571 1
983 MD -6,681 1 4 ZB T H 5,912 108,715 2
984 MD -5,39 2 1 ZB D H 3,908 65,788 0
985 MD -6,322 1 1 ZB T E 4,735 74,393 0
986 MD -6,556 1 4 ZB E 5,564 108,715 2
987 MD -7,091 1 0 ZB T E 5,639 55,985 0
988 MD 5571 2 1 ZB T H 4,462 64,686 0
989 MD -4,46 2 4 ZB D E 3,642 104,351 O
990 MD -7694 1 4 ZB T E 7,159 70,761 3
991 MD -5,899 2 4 ZB T E 4,883 80,501 0
992 MD -5912 2 4 ZB T E 3,256 112,636 0
993 MD -6,407 1 2 ZB T E 4,35 82,525 0
994 MD -5,322 2 4 ZB T H 3,769 104,224 0

(M: Mutajen, MD: Mutajen degil, ZB: Zayif baglanma, GB: Gii¢li baglanma, T: Toksik,
TD: Toksik degil, E: Evet, H: Hayir, No: Bilesik numarasi, Sol: Solubilite, SD: Solubilite
diizeyi, BBB: Kan beyin bariyerine ge¢is diizeyi, CYP2D6: CYP2D6’ya baglanma, HT:
Hepatotoksisite, PPB: Plazma proteinlerine baglanma, AD: Absorbsiyon diizeyi)
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