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Momusayua u yens: OIEHKa B3aMMOCBSI3H «CTpyKTypa—akTHBHOCTE» ((Q)SAR) Ha
OCHOBE IIPEJCTABICHUS MOJIEKYJI B BUJIE XUMUYECKHUX CTPYKTYP IIMPOKO UCIOIb3YEeTCs
NpY KOMIBIOTEPHOM TIOMCKE HOBBIX JICKAPCTBEHHBIX COEAWHEHHH. MeToas
npoteoxeMoMeTprkH (PCM) MO3BONSIOT paciupUTh 00JacTh MPUMEHUMOCTH MOJICTICH
B3aUMOCBSI3U «CTPYKTYPa-aKTUBHOCTBY», ITOCKOJIBKY IPU MOCTPOCHUH TAaKUX MOAEIEH
TAKXKE HCIONB3YIOTCS NaHHBIE O CTPYKType OenkoB-muineHei. Takum oOpaszom,
CTaHOBHTCSI BOBMOYHBIM OCYIIECTBIISITh POTHO3 JUIsl OEITKOB C HEM3BECTHBIM CIIEKTPOM
muranzoB. Ilockonbky OeNKH-MHIIEHH, KOOUPYEMble T'€HaMH Pa3lIM4HBIX BHPYCOB,
MOTYT TPOSBISATH 3HAYMMOE CTPYKTypHOe cxoncTBo [1], wmcmomp3oBanme PCM
MPECTaBIsIeTCs] BeChbMa MEPCIEKTUBHBIM IPH TIOMCKE JCHCTBEHHBIX JICKAPCTB NP
HOBBIX BUPYCHBIX yrpo3ax. Llems HacTosimeit pabotsl — pa3padortka moaxona PCM u ero
TECTHPOBAaHHE MPU NPOTHO3E AKTHUBHOCTU HHU3KOMOJEKYJSIPHBIX COCOUHEHHH B
OTHOIIICHUW TIPOTEa3 KOPOHABHUPYCOB, SHTEPOBUPYCOB, (PIABUBHPYCOB U BUPYCOB
rernatuta C.

Memoowt u aneopummol: Mb1 pazpaboTanu opurnHaIBHBINA MeTo] PCM, ocHOBaHHBIN
Ha KOMOMHHPOBAaHHOM OITHUCAHWHU Tap Oelok-muraHa. MeTon ObUT MPOTECTUPOBAH HA
JIAaHHBIX, MPEACTABIAIOUINX BUPYCHBIC POTEa3bl U3 HAJCEMEICTBA XUMOTPHUIICHHA U UX
UHrUOUTOPHI. [laHHBIE O COOTBETCTBYIOIIMX B3aWMOICWUCTBHSX OBLIM H3BJIEUCHBI C
MTOMOIIBIO OPUTHHAIEHON TIporieaypbl u3 0a3bl maHHeix ChEMBL. MHoecTBeHHOE
BbIpaBHMBaHUE OCNKOB OBUIO MOCTPOSHO HA OCHOBE IOMAPHBIX TPEXMEPHBIX
BBIpaBHUBaHUI. DTO MO3BOJIIO PACCUUTATH IECKPUIITOPHI OEIIKOB C Y4€TOM o0acTei
CBSI3bIBaHUS JUraHaoB [2]. s onucaHus IMraHgoB ObUTH IPUMEHEHBI JECKPHUIITOPHI
aToMHBIX okpecTHOcTel (MNA-neckpuntopsn) [3].

Pesynomamer: TectupoBanue Habopa nuranaos B pexknme (Q)SAR mokasaao TOUHOCTE
nporHo3a okojio 0.95 mpu BanMganMu METOAOM HMCKIIOUEHHs 10 OJHOMY. Moxenu
PCM, mocTtpoeHHBIE C HWCHOJIB30BAaHHEM KOMOWHWUPOBAHHBIX JIECKPUIITOPOB, OBLIH
TECTUPOBAHBI C HCIOJB30BAaHUEM MPOLEAYPHI, B KOTOPOH pealn30BaHO MCKIIOUEHUE
nap Oemok-nura"g. Takum oOpa3oMm, ObBUIO CMOJETUPOBAHO MpelICKa3aHHE
B3aMMOJICHCTBUSI HOBBIX JIMTAHJOB M HOBBIX MuleHed. llomyueHHble 3HaYeHUS
TOYHOCTH TTpH 3TOM gocturiu 0.89.

Buigoowi: Takum obpaszom, noaxon PCM mokassiBaeT HEKOTOPOE CHUKEHHE TOYHOCTH
no cpaBHeHnto ¢ (Q)SAR, HO obecneunBaer 3(QeKTHBHOE NpencKazaHue npu
OTCYTCTBHH HAJICXKHBIX JAHHBIX O B3aUMOJICHCTBIUH HU3KOMOJIEKYJISIPHBIX COCAHMHEHHUN
¢ 6eTKaMU-MHIIEHSIMH COOTBETCTBYIOIINX BUPYCOB.
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Motivation and Aim: An analysis of structure-activity relationships ((Q)SAR) based on
the chemical structures of molecules is widely used in the computer search for new drug
compounds. Proteochemometrics (PCM) methods expand the applicability area of
structure—activity relationship models, as such models can use data on the structures of
both protein targets and ligands, which is beneficial for predicting activity spectra for
proteins with an unknown spectrum of ligands. Since target proteins encoded by genes
of different viruses can exhibit significant structural similarity [1], the use of PCM
appears is a promising in the search for effective drugs against new viral threats. The
purpose of this work is to develop the PCM approach and test it for predicting the activity
of small molecular compounds against proteases of coronaviruses, enteroviruses,
flaviviruses and hepatitis C viruses.

Methods and Algorithms: We developed an original PCM method based on the combined
description of protein-ligand pairs. The method was tested on data representing viral
proteases from the chymotrypsin superfamily and their inhibitors. Data on relevant
interactions were extracted using an original procedure from the ChEMBL database. The
multiple protein alignment was built based on the pairwise 3D alignments. It enabled the
calculation of protein descriptors, taking into account the regions of ligand binding [2].
Atomic neighborhood descriptors (MNA descriptors) were used to describe ligands [3].
Results: Testing a set of ligands in (Q)SAR mode with leave-one-out cross validation
was characterized by a prediction accuracy of about 0.95. PCM models built using the
combination descriptors were tested using a procedure involving the exclusion of
protein-ligand pairs. Thus, the prediction of interactions between new ligands and new
targets was modeled. The accuracy values obtained in PCM mode reached 0.89.
Conclusion: Thus, the PCM approach shows insignificant decrease in accuracy
compared to (Q)SAR, but provides effective prediction in the absence of reliable data on
the interaction of small molecules with the target proteins of the corresponding viruses.
Funding: The study was performed in the framework of the Program for Basic Research
in the Russian Federation for a long-term period (2021-2030) (No. 124050800018-9).
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