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The main goal of the project was to give our students an overview of modern rational drug design and computational approaches to drug discovery. There are certain proteins known to be involved in the biochemical responses to analgesia. Thus,
screening of new low-molecular compounds that can specifically bind these proteins is considerably interesting. Searching for such compounds was the primary aim of our lab. The prediction of new potential ligands/regulators of several therapeutically
promising target proteins was the main part of our project. It is supposed to continue the project and make experimental tests of the most perspective ligands.

Llenb npoekta — AaTb y4acTHMKaM NpeAcTaBneHne O COBPEMEHHbIX TEopeTUHecknx MeTodax pa3paboTku nekapcTBeHHbIX NpenapaToB Ha NpUMepe npeackasaHusi NepcneKkTUBHBIX NIMraHAoB ANs TepaneBTUYecKy BaxHbIx 6enkoB-mulleHei. N3BecTHO
Hemano 6enkoB-MyLLEHEN, BOBNEYEHHbIX B Kackaabl OTBETA Ha aHanbreTukn, U NpeackasaHne HOBbIX BELLeCTB, CNOCOBHbIX CBA3bIBATLCSA C 9TUMMU Genkamu, no-npexHeMy oveHb akTyanbHO — 0COBEHHO TeX, KOTOpble BbICOKOCMEeLMMUYHbI K KOHKPETHbIM
MmuweHsim. Mouck (NpeackasaHne) Takux BELLECTB M COCTaBKN OCHOBY MccnedoBaTenbekux 3aaad nabopatopuu. MpegnonaraeTcs NPOAOMKUTL NPOEKT, B TOM YKCIe NPOBEeAs AKCNepyMeHTarnbHy0 NpoBepky Hanbonee nepcnekTUBHbIX NMraHaoB.

These receptor-subtypes-are primarily coupled to the cAMP second messenger system and each has its own unique pharmacological profile.
97U peLienTopbl NepBoOYepENHO CBSI3aHbl C CUCTEMOW BTOPUYHBIX MOCPeAHUKOB kackaga CAMP, v kaxablii U3 peLenTopoB UMEET YHUKanbHbI hapmakonornyeckuii npodunb.

Opioid receptors / OnMongHble peuenTopbl

After ligands binding, opioid receptors stimulate increase of extra- | = -

cellular effectors (ion channels and secondary messengers) causing

decrease in neuron activity.
Mocne cBA3bIBaHMA ONWMATOB, ONMOWAHbIE PELLEeNnTOPbI CTUMYNMPYIOT. |
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The nociceptin/orphanin FQ peptide receptor (NOP) was discovered relatively recently. Although it shares high sequence similarity with classical opioid GPCR subtypes
(~60%), NOP has a markedly distinct pharmacology, featuring activation by the endogenous peptide N/OFQ, and unique selectivity for exogenous ligands.
FQ (N/OFQ) peuentop (NOP) 6bin OTKpPbIT OTHOCMTENbHO HEAABHO. XOTH €ro CMKBEHC MMEeT BbICOKOe CXOACTBO C Kaccuveckumu onmougHbiMu cybtunamm GPCR
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5HT2B (serotonin) receptor, GPCR. It activates enzyme phospholipase C that cleaves membrane component PIP2 in diglyceride and inositol triphosphate (IP3). By
changing Ca+ concentration IP3 regulates flow of K+ and CI-. This results in increased signal.
CepoToHuHoBbIN peuentop — GPCR 6enok. OH aktuBupyeT chepmeHT dpocconmnasa C, KOTOpbIN pacllensisieT KOMNOHeHT MembpaHbl PIP2 B AvaumrnMuepuH n MHO3WUTOnN
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Tpudpocdat (IP3). IP3 noBbIaeT KOHLEHTPaLMIO KanbLmsi, perynupys NnoToku Xrnopa 1 kanus Yyepes membpaHy. B pesynbTaTte nepeaaBaembiii cUrHan ycunvueaeTcs.

| GPCRs / PeuenTopbl, cBAi3aHHble ¢ G-6enkamu

Ligand binding leads to a conformational change in the .
shape of the whole GPCR, causing conversion of GDP

Located in the periphery, the dorsal root ganglion, the spinal cord, and in supraspinal regions associated with pain modulation. K opioid agonists have
been shown to activate pain inhibitory pathways in the central nervous system.

to GTP in a-subunit of G-protein, with consequent PacnonoxeHbl B nepudepnyecknx YyBCTBUTENbHbLIX HEMPOHAX, 3a4HUX KOPEeLUKax CMIMHHOTO MO3ra U B pervioHax rofloBHOro Mo3ra, OTBETCTBEHHbIX 3a €2 =B,
activation of Adenylate Cyclase and conversion of ATP BOCMpUSATHE 6ONU. ArOHUCTbI K-OMMOUAHBIX PELIEeNTOPOB aKTUBMPYIOT NYTU MHIMOMPOBaHKSA 6ONeBbIX OLLYLLEHWIA B LLEHTPalbHOW HEPBHOW CUCTEME. 7
to cAMP. Meanwhile, pre-synaptic Cat++ and post-

synaptlc. ) KJT channels  open, Wh'Ch, leads t'o The & opioid receptor, GPCR. In the CNS, it is primarily distributed in the olfactory bulb, nucleus accumbens, £ 4
hyperpollrlzatlonl of the' .post-synaptlc A CS caudate putamen and neocortex, with low-moderate levels present in the thalamus, hypothalamus and brainstem. ) ' :
membrane, alterlpg th? exciAiel wave and d|§abllng i et A-onvongHbin peuentop (cemencteo GPCR). B LIHC B nepByto ovepefb pacnonaraetcs B OBGOHATENbHON f \ \
to pass. Ca++‘ fons n g e ie. FReh] Aridreiste NYKOBULIE, HEOKOPTEKCE; TakKe NPUCYTCTBYET B Tanamyce, runotanamyce 1 CTBosie Mo3ra. f

GABA exocytosis in the synapse.

CBAa3blBaHne FAMK  npuBogauT K  U3MEHEHUIo
KoHdopmauum  GPCR, B pesynbtate 4Yero GDP
KoHBepTUpyeTca B GTP Ha anbda-cyobeauHuue G-
Benka, c NOCNeAyIoLLet aKTUBaLMen afeHnnaTuMKnasl
n npeobpasoBaHnem AT® B uUAM®. Mexagy Tem,
npecuHantuyeckne Ca++ U noctcuHanTudeckue K+
KaHanbl OTKpbIBaOTCS, 41O npvBOAUT K
rinepnonspusauum - mMemGpaHbl  NOCTCUHaNTUYECKOro
HelipoHa, nNpeaoTBpallasi pacrnpocTpaHeHune . BOMHbI
BO30OYaeHMs. M3bbIToyHoe konnyecTBo noHos Ca++ B
npecnMHanTU4eckoM HenpoHe cnocobcTByeT Gonbluemy
Bblbpocy FAMK B cvHanTu4eckyto Lienb.

TRPAT1 is an ion channel consisting of 4 sub-units and located on plasma membrane of many animal and human cells. TRPA1 acts as a sensor for environmental
irritants giving rise to somatosensory modalities such as pain, cold and itch. TRPA1 is considered as an attractive pain target.

TRPA1 - NOHHbIN KaHarm, PacronoXeHHbIN Ha KNeTo4Hon MembpaHe, cocTouT u3 4 cybbeamHul. TRPA1 nydlue BCero M3BeCTEH Kak peLenTop pasapaxurenei,
BbI3bIBAOLLMX OLLyLLieHUs 6onu, xonoda u 3yaa. Ero dyHkuMA elle He NOMHOCTLIO onpefeneHa; BUAKMO, OH y4acTBYeT B KOHTPOIle pocTa 1 nepedaye CUrHanos.

GABADb is a metabotropic receptor, heterodimer and consists of two subunits: GABA(1) can
recognize the ligand (GABA) by «venus fly trap motif».

GABAb siBnsieTcsl retepoguMepoM U COCTOMT M3 OBYX CyObeauHul, nepBasi U3 KOTOpbIX -
GABA(1) - otBevaeT 3a noumky nuraiga FAMK ¢ nomolusto «MoTvBa BeHeprHoi MyxonoBku».

Neurokinin 1 receptor - GPCR. When stimulated by SP (Substance P, synthesized by neurons), they can generate
messengers, which can trigger a wide range of effector mechanisms that regulate cellular excitability and function. SP-NK1 m
also has been associated with the transmission of stress signals and pain, the contraction of smooth muscles and inflammation#s
Neurokinin 1 peuentop - GPCR. Korga NK1R ctumynupyetca SP (Substance P, nponssoguTcs HeipoHamm), OH co30aéT MH
pa3HoobpasHbIX BTOPWUYHBLIX MOCPEOHWNKOB, KOTOPbIe aKTUBMUPYIOT MEXaHW3Mbl, Perynupytloline 3KCTPakuuio BeLlecTB. U3 KIeTKu.
CeasbiBaHue SP 1 NK1R cBsizaHo ¢ nepefiayeit CUrHanoB cTpecca 1 60nu, CoKpalLleHneM rmaakux MblLL, U BOCNANEHUsIMUA.
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