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PE®EPAT

Jummomuast pabota o6bemoM 43 ctpanulisl coaepxkut 11 puc., 2 Tabdn., 109
VCTOYHUKOB JINTEPATYPHI.

KiarwueBble caoBa: aprunms-Basonpeccu, ABII,  monekymsaproe
MOJICJIUPOBAaHUE, MOJEKYJApHAs JWHAMUKa, akTuBanus G-0emok CBSI3aHHOTO
peuenTopa

O0bexkT wuccaenoBanus. apruHuH-Bazonpeccud (ABII), C-konneoit
¢parment ABII, ananoru C-konuesoro pparmenta ABII, penentop V1a

Ieab. nccienoBanre OMOJOTMYECKONM aKTUBHOCTH aHANOroB C-KOHIIEBOTO
¢dbparmenta ABII

Metoabl  HMCCIIEIOBAHMS: ouomHpopmatuueckiue  (MOJEKyIIpHOE
MOJENMpPOBaHUE (AOKUHI), MOJEKYJsIpHas JAWHAMHUKA, aHallu3 CBA3EH U
B3aUMO/ICHCTBUI)

B pesynbrate mpoBeAeHUS MOJEKYJISIPHOIO MOJEIUPOBAHUS (JIOKUHTA) U
mouekysipHoil nuHamuku ABII, C-konueBoro ¢parmenta ABII u ero ananoros c
perenitopoM V1a, a Takke aHanM3a pe3yabTaToB MojenupoBanus in Silico 6bL10
YCTaHOBJICHO:

1. [TocpeacTBOM MOJIEKYJIIPHOTO MOJCIMPOBAHUS (JOKHWHTA) MOTY4YEHbI
sHeprum BzaumojeictBus ABII, C-konieBoro ¢pparmenta ABII u ero anajioros ¢
peuentopom V1a, a Takke BBISABJICHBI HamOoJiee ONTHUMAaJbHbIE KOH(MOpPMalUU
JUTaHAOB JUIS JAJNbHEWIIEro NPOBEACHUS MOJIEKYJSIPHOM JHWHAMUKHU. bbLIO
obHapyxeHo, uro coeauHenus DSer-Pro-Arg-Gly-NH,, Phe-Pro-Arg-Gly-NH,,
Trp-Pro-Arg-Gly-NH, wu Tyr-Pro-Arg-Gly-NH, o6Onagator Oosblnel  cuiioi
CBs3bIBaHM ¢ peuentopoM V1a no cpaBHenuto ¢ C-koHueBbM pparmentom ABII.

2. B xozae MonekynsipHOW TMHAMUKH Obla MOJITBEPkKAEHA CTAOMIbBHOCTh
KOMIIJIEKCOB JINTAH/-PELETITOP, MOJYYEHHBIX C MCIOJIb30BAHUEM MOJIEKYJISIPHOTO
MojaenupoBaHusi (mokunra). Ilpu aHammze KOHQPOPMAIMOHHBIX HM3MEHEHUH
pereniropa V1a Obuia mokaszaHa crocoOHOCTh coeauHenuit DSer-Pro-Arg-Gly-
NH,, Phe-Pro-Arg-Gly-NH,, Trp-Pro-Arg-Gly-NH, u Tyr-Pro-Arg-Gly-NH,
aKTUBHPOBATH 3TOT PELEHTOP.

3. Hcxons u3 cpaBHEHMsI aHAIIM3a PE3yJIbTaTOB dKcrepuMeHToB in Silico
¥ N VIVO OBLIM CHENIAaHO MPEAIOIOKEHNE O BEIPAKCHHOCTH HOOTPOITHBIX CBOWMCTB
y aHanoroB C-KOHIIEBOrO (pparMeHTa, a TakKe MOTEHIUATbHBIX MEXaHM3Max HX
neiicrBus Ha peuentop V1a. Tak, coenunenus Cys-Pro-Arg-Gly-NH,, DSer-Pro-
DArg-Gly-NH, u Met-Pro-Arg-Gly-NH; He nposBisioT HOOTPOIHYIO aKTHBHOCTb
Y MOTEHIIMAIBHO MOTYT SIBJIAThCS aHTaronucramu peuenropa V1a, DMet-Pro-Arg-
Gly-NH; nposiBiisier aHTHICTIPECCAHTHYO aKTUBHOCTD TI0 MEXaHU3MY, KOTOPBIi HEe
cs3an ¢ perentopom V1a. DSer-Pro-Arg-Gly-NH;, Phe-Pro-Arg-Gly-NH;, Trp-



Pro-Arg-Gly-NH, u  Tyr-Pro-Arg-Gly-NH,  sBisgioTcs  mOTEHI[MAIbHBIMH
aronucramu perientopa V1a u 06;1a1at0T HOOTPOITHOW aKTUBHOCTHIO



PODEPAT

Heimmomuas npara abd'émam 43 craponak 3msmyae 11 manm., 2 tadum., 109
KPBIHIIL JITapaTyphl.

KaouaBbisi  cjaoBbl:  apriHiH-BazonpeccuH, ABII,  wmanexymnsphae
MaJdJIsiBaHHE, MAaJeKyJspHas JAblHamika, akTbiBaibidl G-0sa7m0k  3Bsi3aHara
pa1pnTapa

Ab'ekT faciaenaBaHHsA:  apridin-Bazomnpeccud  (ABII), C-kanmassb
¢parment ABII, ananari C-kanmaBora ¢pparmenta ABII, pampnrap Vla

MbaTa: nmacnenaBanHe OisutariyHai akThIyHAcHi aHanmaray (C-kaHIlaBora
¢dbparmenta ABII

MeTtaabl nacjenaBanHs: 6isindapMaTeIaHbII (MaJCKyJISIpHAC MaIRJIIBAaHHE
(IOKIHT), MaJIeKyJIsipHas AbIHAMIKA, aHANI3 CYBS3SY 1 y3aeMaI3esIHHSY )

VY  BBIHIKY MpaBSJ3€HHS MaleKyJisipHara MaJdJsiBaHHA (JOKIHTa) 1
manekynspaail apiHamiki ABII, C-xanmaBora ¢parmenta ABII i1 sro anamaray 3
pamdnTapam Vla, a Takcama aHaiidy BbIHIKAY MamisBaHHsa in Silico Obuio
YCTaHOYJICHA:

1. [lacponkam MalsieKynsipHara MaJdisiBaHHA (JAOKIHTa) aTpbIMaHbI
sHeprii y3aemanzesinas ABII, C-kannaBora ¢parmenta ABII i1 sro ananaray 3
paipnTapaM Vla, a Takcama BBISIYJI€HBI HalOOJIBII anThIMAJIbHBIA KaH(papmarbli
JUTAHZIOB I Jajieuinara MpaBsI3€HHS MalleKyJspHail AblHaMikl. bBbLio
BbIsSYJieHa, mTo 3iyudHHsA DSer-Pro-Arg-Gly-NH,, Phe-Pro-Arg-Gly-NH,, Trp-
Pro-Arg-Gly-NH, i Tyr-Pro-Arg-Gly-NH, Bamonarons OoJbinaii ciyiaii 3BI3BaHHS 3
paimpnrapam Vla y mapayHaHHi 3 3-KaHuaBeiM (parmeHTam ABII: posnina ¥
sHeprisx y3aemamsesHus C-kanmaBora ¢parmenta ABII 3 DSer-Pro-Arg-Gly-NH,
ckianae 0,5 kkan/monb, 3 Phe-Pro-ARG-Gly-NH, — 0,8 kkan/moub, 3 Trp-Pro-Arg-
Gly-NH,; — 1,30 kkan/moib 1 3 Tyr-Pro-Arg-Gly-NH, — 1,20 kkan/mouisb.

2. VY xoa3e MaliekyJisipHail JbIHaAMIKI Oblia marBepjkaHa cTadiIbHaACIb
KOMILJIEKCAY JIMTaHA-pALANTap, aTPbIMaHbIX 3 BBIKAPHICTAHHEM MAaJeKyJsipHara
MajpsiBaHHsA (fokiHra). IIpbl aHamize KOHPOPMALMOHHBIX 3MSHEHHAY PALRNTAapa
Vla ObUia makaszaHa 3aosbHacub 3myudHHsy DSer-Pro-Arg-Gly-NH,, Phe-Pro-
Arg-Gly-NH,, Trp-Pro-Arg-Gly-NH, i Tyr-Pro-Arg-Gly-NH, akrteiBaBaiie raTe
patpITap.

3. 3wIXom3sybl 3 MapayHaHHsS aHAJI3y BBIHIKAY dKcrepbiMeHTay in silico i
In Vivo ObuTi 3po0JicHa 37arajgka a0 BBISYJICHACIHI HOOTPOITHBIX YJACIiBACIAY Y
aHajaray 3-KaHIlaBora (parmMeHTa, a Takcama MaTIHIBIMHBIX MEXaHi3Max 1X
n3estHHs Ha patpnTap Vla. tak, 3nyusnas Cys-Pro-Arg-Gly-NH,, DSer-Pro-DArg-
Gly-NH; 1 Met-Pro-Arg-Gly-NH, He mnpasyisirorib HOOTPOIHYIO aKThIYHACIHD 1
NaT HIBIMHA MOTyLb 3'syndiia aHtaraHicrami pampnrapa Vla, DMet-Pro-Arg-



NH, mpasynsie aHTBIIPIPICAHTHYIO aKTHIYHACIIH 1A MEXaHI3Me, SKi He 3BS3aHBI 3
pamdnrapam V1a. DSer-Pro-Arg-Gly-NH,, Phe-Pro-Arg-Gly-NH,, Trp-Pro-Arg-
Gly-NH, 1 Tyr-Pro-Arg-Gly-NH, 3'synsrornma maTsHIBIUIBHBIMI - arOHICTOM
pampnTapa Vla i Banogaroih HOOTPOITHOW aKTRIYHACITIO



ABSTRACT

The thesis with a volume of 43 pages contains 11 figures, 2 tables, 109
sources of literature.

Keywords: arginine-vasopressin, AVP, molecular modeling, molecular
dynamics, activation of the G-protein coupled receptor

Object of the study: arginine-vasopressin (AVP), C-terminal fragment of
AVP, analogues of C-terminal fragment of AVP, receptor V1a

Purpose: determine the biological activity of analogues of the C-terminal
fragment of AVP

Research methods: bioinformatics (molecular modeling (docking),
molecular dynamics, analysis of bonds and interactions)

As a result of molecular modeling (docking) and molecular dynamics of
AVP, the C-terminal fragment of AVP and its analogues with the VV1a receptor, as
well as analysis of the results of in silico modeling, there was established:

1. By means of molecular modeling (docking), the interaction energies
of AVP, the C-terminal fragment of AVP and its analogues with the VV1a receptor
were obtained, and the most optimal ligand conformations for further molecular
dynamics were identified. It was found that the compounds DSer-Pro-Arg-Gly-
NH;,, Phe-Pro-Arg-Gly-NH,, Trp-Pro-Arg-Gly-NH, and Tyr-Pro-Arg-Gly-NH,
have a greater binding force to the V1a receptor compared to the C-terminal
fragment of the AVP: the difference in the interaction energies of the C-terminal
fragment of AVP with DSer-Pro-Arg-Gly-NH, is 0.5 kcal/mol, with Phe-Pro-Arg-
Gly-NH, — 0.8 kcal/mol, with Trp-Pro-Arg-Gly-NH, — 1.30 kcal/mol and with Tyr-
Pro-Arg-Gly-NH, — 1,20 kcal/mol.

2. In the course of molecular dynamics, the stability of ligand-receptor
complexes obtained using molecular modeling (docking) was confirmed. The
ability of the compounds DSer-Pro-Arg-Gly-NH,, Phe-Pro-Arg-Gly-NH,, Trp-Pro-
Arg-Gly-NH, and Tyr-Pro-Arg-Gly-NH, to activate this receptor was shown in the
analysis of conformational changes in the VV1a receptor.

3. Based on a comparison of the analysis of the results of experiments in
silico and in vivo, an assumption was made about the severity of nootropic
properties in analogues of the C-terminal fragment, as well as the potential
mechanisms of their action on the V1a receptor. Thus, the compounds Cys-Pro-
Arg-Gly-NH,, DSer-Pro-DArg-Gly-NH, and Met-Pro-Arg-Gly-NH; do not exhibit
nootropic activity and can potentially be antagonists of the V1a receptor, DMet-
Pro-Arg-Gly-NH, exhibits antidepressant activity by a mechanism that it is not
associated with the VV1a receptor. DSer-Pro-Arg-Gly-NH,, Phe-Pro-Arg-Gly-NH,,



Trp-Pro-Arg-Gly-NH, and Tyr-Pro-Arg-Gly-NH, are potential agonists of the V1a
receptor and have nootropic activity.



