O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0416U002209
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamuii: 19-05-2016

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. 'ypmay Bacuib BacunboBud

2. Hurmach Vasyl Vasylovych

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HaykoBOi creniagbHOCTI: 03.00.02
Ha3Ba HayKoBOi CcIeniaJbHOCTI: Biodisuka

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axHCTYy: 26-04-2016

CreniaJbHICTh 32 OCBITOIO: 8.040102004

Micue po6oTH 34,00yBava: Kuiscbkuil HauioHaIbHMIA yHiBepcuTeT iMeni Tapaca [lleByenka

Kopg 3a €IPIIOY: 02070944

Micue3HaxoayKeHH: 01033, m. Kuis, ByJI. Boslopumupceka, 64

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYGPHK: 34.17.01

Tema guceprauii:
1. TTowky in Silico niranais aJs fomeHis SH2

2.1in Silico search of ligands for SH2 domain

Pedepar:

1. lucepTaris npucBsYeHa CTBOPEHHIO 11iJIbOBOI 6ib1iOTEKM NOTEHLINHUX JiraHziB fomMeHiB SH2 Ta ix 6iosyoriyHii
nepesipui. [IpoaHanizoBaHo yci HasiBHI fomeHn SH2 Ta iX KOMIIJIEKCU 3 HATUBHVMMU JIiraHaMU, 30KPEMA BUSIBIIEHO
56 CTPYKTYp 3 YHIKaJIbHUMU aMiHOKHCJIOTHUMH IIOCJIiIOBHOCTSIMY, SIKi IIOLININIM HA 6 IPyI Ta 8 pernpe3eHTaTUuBHUX
KUIIEH] 3B’13yBaHHS. BCTaHOBJIEHO YOTHUPH KJIOUOBI TOUKY 3B’13yYBaHHsI JIiraHIiB y KMILIEHI 3B’13YBaHHSI IOMEHIB
SH2. OTpuMaHO YOTHUPHU MOJIei AOKIHTY “moMeH SH2-syiraHn”: IpakTUYHO BCIOAU JIiraH, MijbHO 3aII0OBHIOE CAUT
3B'SI3yBaHHS. 3arajioMm OTpUMaJiu Tpu 6ibJioTeky NOTeHIiMHMX Jliranais qomeHiB SH2, axi mictuinu 1015, 3018 1 10463
cTpyKTyp. Cepe[ HUX BUJIININ yCi aKTUBHI i HEaKTMBHI peYOBUHU 1040 AoMeHiB SH2 Ta nobynyBanu nes’sTh
yHiKanbHUX papMakopopHUX Mopeneil. Takox nodyaysanu GTM mopenb nepenbdadeHHs1 akTUBHOCTI IOTEHIIMHUX
JliraHiB. Buninuau nexinbka pisHUX XeMOTUIIB peYOBHH, 31aTHUX iMiTyBaTh HoCcHOPUIBOBAHUI TUPO3UH. Y

6iosoriyHOMY TecTi OLiHMIM iHTri6yI0uni edeKT OTeHLINHUX JiiraH B foMeHiB SH2 Ha nposidepaliiio NyxJInHHUX



KJIITHH Ta KiHa3Hy akTuBHicTb Btk Ta Syk kina3 monnnaum.

2. Dissertation is devoted to the library creation of potential ligands for SH2 domains and their biological
verification. All available SH2 domains and their complexes with ligands were analyzed, 56 structures with unique
amino acid sequences were identified and divided into 6 groups and 8 representative binding pockets. Comparable
domain structures are characterized by high /average levels of conservation (group 1 - 92 /91%, group 2 - 81/87%,
group 3 - 56/62%, group 4 - 37/51%, group 5 - 50,/68% and group 6 - 51/61%) and not significant Rmsd difference
(0.8 A 116 A, 1.6 A, 1.9 A, 2 A and 14 A). It is established that the binding site is more conservative (94,/93%,
89,/96%, 59/67%, 49,/60%, 53 /70% and 53 /59%, respectively) and comprises 20-24 key amino acids: FLVRESETT
(pTyr-binding part), ?B-sheet; KHYKIR (central part), ?D-sheet; ITSR and ADGLC (hydrophobic part of binding
pocket), 2G-fold and ?B-helix. Four key points of ligand binding pocket of SH2 domains were found: (1) H-bond
acceptor (pTyr-binding part), (2) aromatic /hydrophobic part, (3) H-bond donor/acceptor, (4) hydrophobic part.
Also, four "SH2-domain-ligand" docking models were received: almost in all cases ligand tightly fills in binding site.
In general, three library of potential ligands to SH2 domains were obtained, which are containing 1015, 3018 and
10463 structures, respectively. By using active compounds to SH2 domains 9 pharmacophore models were built.
Their virtual screening showed good quality parameters, including the area under the ROC curve (AUC) varies
between 75% and 100%. Thus, 1816 potentially active substances were selected. GTM model was created for
predicting the activity of potential ligands too. Several different chemotypes, which can mimic phosphorylated
tyrosine, were identified and as a result 1607 potentially active compounds were selected. In biological test the
inhibitory effects of potential ligands of SH2 domains on proliferation of tumor cells and kinase activity of Btk and
Syk kinases were evaluated.
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