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Momusayua u yenwv. nccnenoBarenbckas rpynna u3 Otraena MEAWIUHCKOM XMMHHU
HoBocubupckoro nacTuTyTa opranndeckorr xumun uMm. H. H. Bopoxiora CO PAH
oOHapy>Kuiia Majble MOJICKYJIbl HA OCHOBE MOHOTEPIIEHOUAOB, CIIOCOOHBIE YCTPAHATh
HapylIeHUus Ha Mozensx Oose3nu [lapkuHcoHa Ha Mmbimax [1, 2]. [elictBue Tpex
COCIMHEHUM HE TOJBKO CHUMAJIO CHUMITOMATHKy Oone3Hu IlapkuHCcOHa, HO U
NPUBONWIO K BBUDKMBAHHIO M HOPMaJbHOMY (DYHKIMOHMPOBAHHIO A0(GaMHHOBBIX
HelpoHOB. DT coenuHeHus BKIo4arT auon (Ilporrpemun), smokcumuon, PA9G.
[ToMuMO 3TOTO, IS ATTOKCHINOIA N3BECTEH CTEPEON30MEPHBIH IHc-1,2-3MOKCH]I, a IS
PA96 cymecTByeT ero asajor, KOTOpble HE WMeEeT aKTUBHOCTH IPOTUB OOJE3HU
[Tapkuncona. Xota IIpoTTpeMUH MPOXOIUT KIMHUYECKUE UCCIEAOBAHUS, MEXAHU3M
AHTUIIAPKUHCOHUYECKOrO JEHUCTBUS 3TOM I'PYIIIbI COEIUHEHUH 10 CUX [IOP HE U3BECTEH.
[lepen Hamu BcTana 3aqada MoWcka OEITKOBOW MUTIICHH /ISl 3TUX COSNUHEHUH.
Memoowt u ancopummul. JIns aHanmza ObLTO OTOOpaHO 69 CTPYKTYp OENKOB, AJS
KOTOPBIX MOKa3aHa accolmans ¢ 6ose3npto [lapkuncona. CTpyKTyphl ObLIH B3STHI U3
oTKpeITOM 0a3bl manHeix PDB Database (https://www.rcsb.org) B ciaygae, ecam s
Oenka He ObLIa MMOy4YeHA KPUCTAUIMYECKAs CTPYKTYPa, Mbl UCIIOJIB30BAII CTPYKTYPY,
npenckazannyto AlphaFold2 u3 6a3sr qanneix UniProt (https://www.uniprot.org). Jis
MOWCKa MOTEHIMAIBHBIX MUIICHEH ObLT HCIIOJIH30BaH METO Ha OCHOBE UM HY3HOHHOM
reHepaTHBHO# HeliponHo#t Mozenu DiffDock [3]. CoGosaHasi sHeprus CBsI3bIBaHHS
JUTaHa ¢ 0eKoM paccunThiBaiiack merogoM MMPBSA.

Pezynomamur: Ilpenckazanne caiiToB CBS3bIBAHMS MaJIbIX MOJIEKYJT Ha O€JIKe TT03BOITUIIO
BBIJICJINTh MHIICHH, JUIsI KOTOPBIX OBbLT HAalIeH CalT CBS3BIBAHMUS, M MPOTECTUPOBATH
HalJleHHbIE CaliThl METOJOM KJIaCCHYECKOTO JOKUHTA. JIJIs MONMyYeHHBIX KOMILJIEKCOB
paccuuThiBajgach CBOOOJHAs SHEPTUsl CBS3BIBAHUS JIMTaHAAa C OEJIKOM METO/I0M
MMPBSA. Pa3Hulia 3Toii 3HEPTUU MKy aKTUBHBIMU M HEAKTUBHBIMHU COCIMHEHUSIMHU
CIIy’)KWJIa KPUTEPUEM CEJIEKTUBHOCTU. Te OeNKH, [UI KOTOPBIX SHEPrusi CBA3BIBAHUS
AKTUBHBIX COCIUHEHWI Oblla HIDKE, YeM JJIsi HEaKTHBHBIX OBUIM TPEJIOKEHBI B
KadyecTBe MOTEHIMAIBHBIX MUIIIEHEH JUIsl DKCIIEPUMEHTAIbHOM npoBepku. Hamu Obiio
BBIJICJICHO BOCEMb IOTEHLUMAIbHBIX  OEJIKOBBIX  MHIIEHEH, KOTOpBIE  KAYT
SKCHEPUMEHTAIbHOH TNPOBEPKH HA CIIOCOOHOCTH CBSI3BIBATHCA C  aKTHBHBIMHU
MOJIEKYJIaMH.

Bui6oovi: PazpaboTaHHbIi HAMH TTOJXO0J K TOUCKY MOJIEKYJISIPHBIX MUILIEHEH TTO3BOJINI
BBIJICJIUTh TOTEHUUAJIbHBIE TapreTHble OENKM, Ha KOTOpble HAalEJeHbl MOJICKYJIbI
AHTHUBOIIAPKUHCOHUYECKOTO JICHCTBHUS.
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Qunancuposanue. JlaHHas paboTa SBISETCS pPE3yJbTaTOM HCCIIEA0BATEIBCKOTO
MPOEKTa, PEaIN30BAHHOTO B pPaMKaxX HCCIIENOBATENbCKOW MporpamMmel MHcTHTyTa
HCKYCCTBEHHOIO nHTemekra MI'Y.
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Motivation and Aim: Research group from the Department of Medical Chemistry of the
Novosibirsk Institute of Organic Chemistry named after. N.N. Vorozhtsova SB RAS
discovered small molecules based on monoterpenoids that can eliminate disorders in
mouse models of Parkinson’s disease [1, 2]. The action of the three compounds not only
relieved the symptoms of Parkinson's disease, but also led to the survival and normal
functioning of dopamine neurons. These compounds include diol (Protremin),
epoxydiol, PA96. In addition, a stereoisomeric cis-1,2-epoxide is known for epoxydiol,
and its analogue exists for PA96, which has no activity against Parkinson's disease.
Although Protremin is undergoing clinical trials, the mechanism of the antiparkinsonian
action of this group of compounds is still unknown. We were faced with the task of
finding a protein target for these compounds.

Methods and Algorithms: 69 protein structures that showed an association with
Parkinson's disease were selected for analysis. Structures were taken from the public
database PDB Database (https://www.rcsh.org) in case a protein crystal structure was
not obtained, we used the structure predicted by AlphaFold2 from the UniProt database
(https://www.uniprot.org). To search for potential targets, a method based on the
diffusion generative neural model DiffDock [3] was used. The free energy of binding of
the ligand to the protein was calculated by the MMPBSA method.

Results: Prediction of binding sites for small molecules on a protein made it possible to
identify targets for which a binding site was found and to test the found sites using
classical docking. For the resulting complexes, the free energy of binding of the ligand
to the protein was calculated using the MMPBSA method. The difference in this energy
between active and inactive compounds served as a criterion for selectivity. Those
proteins for which the binding energy of active compounds was lower than for inactive
compounds were proposed as potential targets for experimental testing. We have
identified eight potential protein targets that await experimental testing for their ability
to bind to active molecules.

Conclusion: The approach we developed to searching for molecular targets made it
possible to identify potential target proteins that are targeted by antiparkinsonian
molecules.
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