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PE®EPAT

JlunuiomHuast pabora, 64 c., 9 puc., 3 Tabi., 32 UICTOYHUKOB.

Co3nanne QSAR mMomenu a1 MccJIef0OBAHUS OMOJIOrHYeCKOM
AKTHBHOCTH MPOM3BOAHBIX 1,4-TH3aMemIéHHbIX-1,2,3-Tpra3onos

Knrouesvie cnosa: tpuazon, VCP; uaruburop; QSAR; mamuaHOE 00yUueHue;
meron XGBoost; neckpuntop; SMILES

Ob6vekmom WCCIENOBAaHMS HACTOALICH JWIJIOMHON paOOThl SBISIOTCS
COOTHOUICHHSI ~ CTPYKTypa-akTUBHOCTHb  1,4-nu3amemiéHHbix-1,2,3-Tprua3omnos.
L]envio nanHOM AUIIIOMHON pabOTHI siBIIsieTCs mocTpoeHue moaenn QSAR Metonom
XGboost mist nmporrosa wHrHOMpyromel crmocodnoctn 1,4-mu3amemeénnpix-1,2,3-
TPHA30JI0B HA OCHOBE CTPYKTYPHBIX TaHHBIX. Ha ocHOBE MH(pOpMAaIim, MMeromiencs
B HayyHBIX nyOnukarnusx (0a3a manaeix PubChem), co3mana 6a3a maHHBIX
uaruoutopoB VCP mis oO6ydyenust u tectupoBanus monenn QSAR. B cozmanHoM
0a3e MaHHBIX CO/IepKaliach CTPYKTypHas HHGOpMAaIMs MOJIEKYJ U uHpopmaIus 00
UX aKTUBHOCTU OTHOCUTENBHO Oenka, BeipaxkeHHas B Buje 1Cso. b Hanucan xon
Ha Python, Bemonnsromuii Bce stambl QSAR MonenupoBanus U mpeacKa3aHus
snayeHnii 1Csgp. Ha ocmoBe SMILES cTpyktyp Momekyn u3 0a3bl JaHHBIX
paccuuTaHbl JECKPUNITOPHI MoJeKyn. I3 paccumTtaHHbIX ObUM  OTOOpaHBI
JECKPUTITOPBI ¢ HanOosbmuM KodhdumuerToMm koppensiuu ¢ 1Csy, ucmons3ys
oubnmorexn padelpy m scikit-learn. Iloctpoena perpeccuonnas mojenb QSAR
metoaoM XGBoost. /s moctpoennoit moaenu merogoM RFECV 6p111 mogo6pans!
Haubosee onTUMaNbHbIe apaMeTpbl. OLIEHEHO Ka4yecTBO MOJAENH MyTEM pacdéra
R2, MSE, RMSE u Q2. C noMoIbi0 NOCTPOEHHOH MOJIENU OCYLIECTBIEH MIPOrHO3
CBOWCTB HCCIEIyEeMBIX TPOM3BOAHBIX  |,4-mu3ameméHnbix-1,2,3-Tprua3oos.
Hacrosiieit paboToil mpencTaBlieH allrOpUTM, KOTOPBIA MOKET OBITh UCIIOIb30BaH
JUIST BUPTYaJIbHOTO CKPHMHMHTA HOBBIX JTurannoB VCP, a Takxke uisi OCTPOCHUS
HOBEIX QSAR Mopeneii.
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Jermmomuas padota, 64 c., 9 man., 3 Tabm., 32 KpBIHIIIHL.

CrBapanne QSAR mamJi 1 nacjieaBaHus OisiariyHai aKTbhIyHACIH
BBITBOPHBIX 1,4-1b13aMemryanbix-1,2,3-Tpbia3zonay

Knrouesvie cnosa: tpeiazomn; VCP; iariditap; QSAR; mambiHHae HaBy4YaHHE;
metran XGBoost; macpeimrap; SMILES. A6'ekm  oOacneoasannsa nan3eHait
JBIIIJIOMHA  Tpamsl — TI9Ta CYaJHOCIHBI  CTPYKTypa-akTelyHacub 1,4-
IpI3aMenTyanbix-1,2,3-Tpplazonay. MaTta mpampl 3akimrodaHa ¥ madymoBe QSAR
mamdai Metaaam XGBoost s mparHosy iHriOipyrowait  3monbHacmi  1,4-
JpI3aMenryanbix-1,2,3-Tppla3onay Ha aCHOBE CTPYKTYPHBIX Jaa3eHbix. Ha majcrase
1H(apMalpll, JAaCTyNMHAl y HaBYKOBbIX MyOsikaneisix (0asa maneix PubChem),
cTBOpaHa 0a3a naHbiX 1HriOITapay VCP nns HaBywyaHHs 1 TacuipaBaHHd QSAR
Majpm. Y raITail 0a3e Aan3eHbIX yTpbhIMiiBajacs CTPYKTypHas iHdapMaubls
MaJieKyJl 1 AaHbls ab 1X aKThIYHACI aIHOCHA OsJIKY, Bbika3zaHbld ¥ BeITIsAA3E [Cosp.
bery Hamicansl koj Ha Python, gxi BeikoHBae yce stanbl QSAR mamdnsaBaHHS 1
nparHazaBanHs 3HaudHHY [C50. Ha nagctaBe SMILES-cTpykTyp Manekys 3 6a3bl
JIaHBIX pa3yiivyaHbl JICPBINTAPHI, 3 SIKIX aga0dpaHbl ThIs, IITO MaOIb HaOOIBIIBI
kaddinpieHT Kapaskl 3 [C50, 3 BeikapeicTanHeM 0i0umiaTaK padelpy i scikit-learn.
[TaOynaBana parpaciiinas magnb QSAR meragam XGBoost. [ns ratait mamaii
Metagam RFECV mnanoOpanbl HalOOJIbII anThIMAJIbHBIA MapaMeTphbl. AIPHEHa
saKacup Maal nuisixam pasiiky R?, MSE, RMSE 1 Q2. 3 ganamoraii nabyaaBaHai
MaJdil  313€HCHEHBl MparHo3 ylacliBaclsAy JacjelaBaHbIX BBITBOPHBIX 1,4-
IpI3aMenryanbix-1,2,3-Tpeiazonay. ['9ras mpama mpajacrayinse aarapbiT™, sKi MOXKa
OBbILb BEIKAPBICTAHBI JIJIS BIpTyalbHara CKpbIHIHTY HOBBIX Jiiranaay VCP, a Takcama
1151 a0y noBbl HOBBIX QSAR mampiisy.



ABSTRACT

Graduate work, 64 p., 9 fig., 3 tab., 32 references.

Development of a QSAR Model for Investigating the Biological Activity
of 1,4-Disubstituted-1,2,3-Triazoles

Keywords: triazole; VCP; inhibitor; QSAR; machine learning; XGBoost
method; descriptor; SMILES. The subject of this thesis is the structure—activity
relationship of 1,4-disubstituted 1,2,3-triazoles. The aim of this work is to construct
a QSAR model using the XGBoost method to predict the inhibitory activity of 1,4-
disubstituted 1,2,3-triazoles based on their structural data. Based on the information
available in scientific publications (PubChem database), a database of VCP
inhibitors was compiled for training and testing the QSAR model. This database
contained both the molecular structural information and data on the molecules’
activity against the protein, expressed in terms of 1Cs. A Python code was developed
that executes all stages of QSAR modeling and predicts 1Cs, values. Based on the
SMILES strings of the molecules from the database, molecular descriptors were
computed. From these calculated descriptors, those with the highest correlation
coefficient with 1Cso were selected using the padelpy and scikit-learn libraries. A
QSAR regression model was then constructed using the XGBoost method. For the
developed model, the most optimal parameters were selected using the RFECV
method. The quality of the model was evaluated by calculating R?, MSE, RMSE,
and Q2. Using the constructed model, the properties of the studied derivatives of 1,4-
disubstituted 1,2,3-triazoles were predicted. This work presents an algorithm that
can be used for the virtual screening of new VCP ligands as well as for the
construction of new QSAR models.






