BCEPOCCUMCKAA KOH®EPEHLKA

‘ ' «PEANbHbIA NYTh OT HAVYHbIX PASPAGOTOR

A0 NERAPCTBEHHLIX CPEACTBy

Ucnonb3oBaHue ceTteBoU papmaKosiormm
NPU NOUCKE HOBDIX JIeKapCTBEHHbIX
MmuieHe PUTOKOMNOHEHTOB ANA
Nle4yeHUsA cocyamncTton aemeHLnm

JNATYHUH A.A.
0.6.H., npogeccop PAH

PHUMY um. H.U. lNupozosa, Mockea,
NEMX, Mockea




CeteBasa dpapmakonorusa — HoBaa napagurma B

KOHCTPYUPOBAHUMN N1IEKAPCTB
Ligands d} O

! { bonee 80% HOBbIX NeKapcTB
Cell membrane QAJQWPON PPN \eddbdbdddadad o
= vwvvwwvl bowwuuuuuuuwe AEUCTBYHOT Ha MULLEHMN,
QCF!DIDFS

KOTOpbleé CBA3dHbl C CeTblo

L
v
O O MULLEHEWN N3BECTHbIX
j \»O'/ NNEKAPCTBEHHbIX NpenapaTos
S 0 s
[loaxon OCHOBAH Ha OLUEHKe
g _-./Q —— HOBbIX 6€NKOB-KaHANAATOB AN
- O — ™ \ NeyeHna COOTBETCTBYHOLWMX

3aboneBaHM NPM NOMOLLK

oy / \
Nucleus ®- '\ MCNONb30BaHMA MHPOPMaLMK 06
N3BECTHbIX TePaANeBTUYECKNX
&7 MULLIEHAX, benKax-KaHanaaTax u
MeToZax aHa/n3a ceten 6enok-
H6enKoBbIX B3aMMOAENCTBUM

e B

Csermely P. et al., Pharmacol Ther. 2013, 138(3), 333 2



CeteBana ¢papmaKonorus

Model Network

Circulation Research. 2012;111:359-374



ANropmuTM NOUCKa HOBbIX MULLEHEN C
Ucnosib3oBaHUem ceteBou papmMaKoI0TUM

[MOMCK reHoB, acCOUMMPOBAHHbLIX C 3aboneBaHMEM, a TaKkKe
NPOAYKTbl KOTOPbIX (6€NKK MCNOoNb3yoTCA ANA NeYeHuns).

Ot60p B6monornyeckux npoueccos GeneOntology , curHanbHbIX U
perynatopHbix nyten KEGG, cBA3aHHbIX € 3aboneBaHueM.

Co3maHne cetn  b6enok-6enkosBbix  B3aMMOAEWUCTBUN UK
B3aMMOAENCTBUN FEeHOB.

KapTupoBaHue OTOOpaHHbIX T[EHOB  aCCOUMMPOBAHHBLIX C
3ab0/1eBaHVeM Ha ceTb.

OT60p HOBbLIX MWULLUEHEN, ACCOLUMMPOBAHHbLIX C 3aboneBaHUEM C
MCNO/Ib30BaHMEM cneumnanbHoro anropntma (DIAMORD).

N3 cnucka HOBbIX MULLEHEN BbIOOP MULLEHEN ANA BUPTYasIbHOIO
CKPUHMHIA U SKCNEPUMEHTA/IbHOIO TECTUPOBAHMUS.



[lemeHuuA

3aboneBaHme NOXUANbIX NHOAEN, KOTOPOE XapPaKTEPU3YeTCA NMPOrpeccupytowen notepen
NamAaTM U APYrMX YMCTBEHHbIX CMOCOOHOCTEN, TaKUX KaK OOLIeHue, CyKAeHus u

NNAaHNPOBaAHUA, HapPyLWEeHUAMU I'IOBCE,EI,HGBHOVI A4eATeNIbHOCTU, a TaKXKe ,CI,ECI)MLI,MTOM
counanbHOro B38MMO,£I,€I‘;ICTBMFI.

AemeHuusa (2 Tuna)

BaCKyNApHasA aBaCKynApHas

(cocyaucran) (Hanpumep,
6onesHb
Anburerimepa)

B Poccum cmepTHOCTb OT COCYAUCTON AEeMeHUMU NoYTh B 4 pa3a npesblllaeT
CMepPTHOCTb oT 6bone3sHun Anburemmepa (KakopuHa n ap., 2015)



[lemeHuuA

Mo aaHHbiMm BO3 KonunuectBo 60/1bHbIX B MUupe
B HacTtosALwee spema — 46,8 maH
K 2050 roay so3pactetr oo 131,5 maH

People living with dementia around the world
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Cocyauctasa gaemeHuma (C)

MpuunHon C/1 aBnaeTca CHUKeHUEe KPOBOCHabKeHMA OTae0B
ro1I0BHOrO MO3ra, y4acTBYHOLMX B NO3HABATE/IbHbIX PYHKLMAX

MoKasaHa cBA3b € cOCyanCTOn aemeHumen ¢ paktopamm pUckKa:
*BO3PacCT

*rMNepToHUA

*CaxapHbiv anaber

*O}KMpPEHUE

*KypeHune

‘rmnepannmnaemus

*3a60/1€BaHNA KOPOHAPHOW apTepum

*APUTMUSA

*ayTOMMMYHHbIE



Cocyauctasa gaemeHuma (C)

He cmoTps Ha 1o, yto C/1 sBnsieTca Hanbonee pacnpoCTPaHEHHbIM
HapyLeHMs NamAaTn nocne bonesHu Anblrermepa, A0 CUX NOP HE

cywectByeT apPeKTUBHOM nekapcteseHHoM Tepanmm CA (lemolo et
al., 2009)

MPUYUHDI

1. TouYHbIN XapaKTep CBA3N MeXKAY LepebpoBacKy/IapHOM
NaTONOrMEN N KOTHUTUBHBbIMUW HAPYLUEHUAMM HE COBCEM
NOHATEH

2. HepocTaToOK 3HaHUM O IeKAPCTBEHHbIX MULLEHAX

3. OrTcyTcTBMe cneundunyecknx MeToaoB eyeHusn



OT60p reHOB acCOLMNPOBAHHDIX C
COCYyAUCTOU AemeHLunen

Ucnonb3oBanucb obuenocTynHblie U KOMMeEpPYECKUe pecypcebil:

PROTEOME™ - kommepueckan 6a3a AaHHbIX NO U3BECTHbIM 6eN10K-6e1KoBbIM
B3aMMOJENCTBUAM

DisGeNET - oTKpbITasa nnatdopma, MHTErpupyoLLaa MHPopmaumto 0 reHETUYECKUX accoLMaLMAX
c 3abonesaHuamun. Tekyuwias sepcus (DisGeNET v4.0) cogepkut 429 036 accoumaumii, mexay
17381 reHamu 1 15 093 6onesHamuU. (http://www.disgenet.org/web/DisGeNET/)

Disease-Connect - Beb6-cepBep A4 aHaAM3a M BU3Yya/In3aLMmM CBA3EN MeXAY MULLEHAMMU,
reHamu, U3SMeHeHMeM reHHOM aKcnpeccuu, nekapcteamm n 3abonesaHmamm. (http://disease-
connect.org/)

DISEASES - vHTerpmpyeTt AaHHble 06 accoumaymax reHoB ¢ 6onesHAMM Ha OCHOBe
aBTOMAaTMYECKOro U3BJIEYEHUA TEKCTA, aHANM3a INTEpPaTYpPbl, AaHHbIX O MyTaLMAX B ONYXONSAX U
accoumaTUBHbIX UccnenoBaHuit reHoma.(http://diseases.jensenlab.org/)




OT06paHoO 115 reHOB acCOUUMUPOBAHHDIX C
COCYyANCTOU AeMEHLNEMN

IHoaTun Opra- Tun PubMedl
Ha3BaHue rena I'en Tun nedexkra
AeMEHIUH HHU3M B3aumMocBsizu D
S5-hydroxytryptamine HTRIA Vascula.r h YaCTUYHBIN MOKET 16817981
receptor 1A dementia arOHHU3M IpeA0TBpaIiaTh
72 kDa type IV Vascul
ape MMP2 asel a.r r YBEAIHCHHE KOppEJIUpPYyeT 16385583
collagenase dementia AKCIIPECCUU
Vascular OXKe
Acetylcholinesterase ACHE el _ h WHTUOMPOBaHKE MOREE 12417373
dementia peA0TBpaaTh
Actin, aorti th
CHR, AOTHESMOOT  ACTA2  CADASIL h CHICHIE koppemupyer 18176893
muscle AKCITPECCUU
Alpha-1A ad i Vascul
S R ADRATA el a.r h UHTUOMPOBAHUE MOTET 25243157
receptor dementia MPEIOTBpAIIATh

Angiopoietin-4 ANGPT4 Mixed h MOIUMOp(PHU3M  KOppeIHupyeT 20596041




115 reHOB acCOUMUPOBAHHDbIX C
cocyamncTon AemeHuUueu

Tun pedekKra

aKTMBauuA 3
M3MEHEHME IKCNpeccumn 7
NHrIMbmnpoBaHme 5
MyTauma 3
HapyweHne GongmnHra; oTcyTCTBUE;

CHU)KEHME NPOLLEeCCMHIa; MyTauua 1
nonmmop@ursm 24
NOANMOPPU3M; CHUMKEHME SKCNPEeCcCUmn 1
NOAMMOPPU3M; YBEIMYEHME SKCNPECCUN 2
CHUXXeHne dochopuanpoBaHua 1
CHUXKEHMe 3Kcnpeccnmn 31
CHU)KEHME 3KCMPECCUU; yBENNYEHNE

aKcnpeccum 2
yBeNIMYEHNE aKTUBHOCTU 4
yBennvyeHune sKkcrnpeccum 29
ycunenme ¢ochopuanpoBaHua 1
4YaCTUYHbIN arOHN3M 1
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4
Bbl3blBaET Koppenupyet MOXET
npenoTepallaTtb
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N3BecTHble muwieHu (24), KoTopble NCNO/Ib3YIOTCA
ANA NeYyeHUa cocyanucTton gemeHumum

MuieHb Mexanusm geiicteuss  I'en
Adenosine receptor Al Antagonist ADORAL1
Adenosine receptor A3 Antagonist ADORA3
¢GMP-inhibited 3',5'-cyclic phosphodiesterase A Inhibitor PDE3A
Glutamate receptor ionotropic, NMDA 2A Antagonist GRIN2A
5-hydroxytryptamine receptor 3A Antagonist HTR3A
Alpha-7 nicotinic cholinergic receptor subunit Antagonist CHRNA7
D(2) dopamine receptor Agonist DRD2
Glutamate receptor ionotropic, NMDA 2B Antagonist GRIN2B
Glutamate receptor ionotropic, NMDA 3A Antagonist GRIN3A
Alpha-1A adrenergic receptor Antagonist ADRATA
Mineralocorticoid receptor Antagonist NR3C2
Voltage-dependent L-type calcium channel subunit alpha-1C Inhibitor CACNAIC
Voltage-dependent L-type calcium channel subunit alpha-1D Inhibitor CACNAI1D
Voltage-dependent L-type calcium channel subunit alpha-1F Inhibitor CACNAIF
Voltage-dependent L-type calcium channel subunit alpha-1S Inhibitor CACNAIS
Voltage-dependent L-type calcium channel subunit beta-1 Inhibitor CACNBI
Voltage-dependent L-type calcium channel subunit beta-2 Inhibitor CACNB2
Voltage-dependent L-type calcium channel subunit beta-3 Inhibitor CACNB3
Voltage-dependent L-type calcium channel subunit beta-4 Inhibitor CACNB4
Glutamate receptor ionotropic AMPA Stimulator GRIA1; GRIA2; GRIA3; GRIA4
Voltage-dependent N-type calcium channel subunit alpha-1B Inhibitor CACNAIB
D(1A) dopamine receptor Agonist DRDI1
Phosphodiesterase 1 Inhibitor PDE1A; PDEI1B; PDE1C
Translocator protein Binding TSPO




OT60p 6Monormnueckux npoueccoB GeneOntology (GO), cMrHanbHbIX
n perynatopHbix nyten KEGG, cBA3aHHbIX C COCYAUCTOUN AeMeHLNEN

Bbln caenaH ¢ UCNonb3oBaHUEM METOAA aHaIM3a 06oralweHHbIX FeHHbIX CETEMN
(Gene set enrichment analyses) ans reHos cBsizaHHbIX ¢ C[l ¢ LCNO/Ib30BAaHNEM
Beb-cepsuca DAVID (https://david.ncifcrf.gov/).

Pe3synbraTthbl:

Angiogenesis . AMPK signaling pathway
Atherosclerotic processes Apoptosis

Autophagy cAMP signaling pathway

Cell-cell junction and cell-matrix adhesion Cholinergic synapse

Cognition, learning, memory, behavior Cytokine-cytokine receptor interaction
Glucose homeostasis/response to insulin Estrogen signaling pathway
Inflammatory response Focal adhesion
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KaptuposaHue 115 otob6paHHbIX reHOB 1 29 reHoB,
KoAauUpyoLwmnx nssectHblie muweHu, scero 140
reHoB Ha ceTb PYHKLUMUOHANIbHO CBA3AHHbIX reHOB

CeTb BKAOYaeT B ceba 13460 benkos
n 141296 B3anmoaencTBui:

* benoKk-b6enKoBble B3aMMOAENCTBUA

* PerynsitopHbie B3aMMOaencTBuA
(6enok-AHK)

* HenpAmblie  B3aMMoAencTena U3
MmeTabonmyeckmnx nyten

Ghiassian S.D. et al. PLoS Comput. Biol. 2015,

11(4), 1004120
(N N N N N N N E N N N | 15



Oto6paHo 600 reHoB (6enKkoB), KoTopble MOryT 6bITb

CBA3aHbl C COCYAUCTON AeMeHLUUeEN

Ha3BaHue rena I'en Paunr
Protein kinase C alpha type PRKCA 1
Voltage-dependent calcium channel gamma-2 subunit CACNG2 2
Amyloid beta A4 protein APP 3
Protein kinase C beta type PRKCB 4
Transcription factor Sp1 SP1 5
Nitric oxide synthase, brain NOSI 6
Protein kinase C epsilon type PRKCE 7
Glutamate receptor ionotropic, NMDA 2D GRIN2D 8
Spectrin alpha chain, non-erythrocytic 1 SPTANI 9
Presenilin-1 PSENI1 10
Protein kinase C zeta type PRKCZ 11
B2 bradykinin receptor BDKRB2 12
Ribosomal protein S6 kinase beta-2 RPS6KB2 13
Protein kinase C delta type PRKCD 14
Interleukin-1 receptor type 1 ILIR1 15
Guanine nucleotide-binding protein G GNAZ 16
Protein kinase C gamma type PRKCG 17
Heart- and neural crest derivatives-expressed protein 1 HANDI 18
Actin filament-associated protein 1 AFAPI 19
Tissue factor F3 20



KomnbloTepHble meToabl ANA OLEHKU
B3aMMOAEMUCTBUA coeAnHEHUU ¢ benKamUu-muLleHAMMU

Dopaminergics

— New avteaton

e OAd SUOCHLION

CTpyKTypa MULLUEHU: OOKUHT

- 473 n3 600 6enkos nmeroT 3anucu 8 PDB

-36 muweHen wumetor PDB 3anucu B CtpyKTypbl amrannos: (Q)SAR

KOMMJIeKCe € IeKapcTBamM
ba3a gaHHbix ChREMBL:

- ana 370 muweHen ecTb AaHHble O
TECTUPOBAHHbIX COeANHEHUN

- 692 nekapcTB B3aMMOAENCTBYIOT C 10617
MULLIEHAMM



PASS: Prediction of Activity Spectra for Substance

(npeackasbiBaeT 3612 mexaHU3MOB AenCTBUA)
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s

2390 of 3612 Pozzible Mechanizms of Action at Pa > Fi

0,003 5 Hudroxptiuptamine tirnulant
0907 0.014 Transferaze stimulant
0,890 0.004 Taurine dehpdrogenase inhibitar
0886 0.002 Polyamine-tranzporting ATPase inhibitor
0886 0.003 “enombin AB inhibitor
0878 0.004 Glucoze oridase inhibitor
0871 0.003 Omptin inhibitar
0870 0.006 Protein disulfide-izomerase inhibitor
0858 0.001 5 Hydroswtryptaming 7E antagonist
0864 0.014 Membrane intearity agonist
0847 0.003 MADPH-cytochrome-c2 reductase inhibitor
0,852 0.008 Transferaze inhibitor
0848 0.012 Signal peptidaze || inkibitor
0843 0.014 CDP-glycerol glycerophozphotransferase inhibitor
0838 0.004 Glutamyl endopeptidaze Il inhibitor
0834 0.003 Limulus clotting factor C inkibitor
0834 0.004 Fusarinine-C omithinesterase inhibitor
0832 0.004 M-benzyloxycarbonylglycine hydrolase inhibitor
0823 0.004 Exonbonucleaze |l inkibitor
0833 0.008 MACHT, LRR and PvD domaing-containing protein 1 inkibi
0826 0.002 MAF kinase strmulant
0827 0.005 Arginine 2-monoosygenase inhibitor
0826 0.005 Micotinic alphaBbetasbetadalphah receptor antagorist
08317 0004 Dimethylargininaze inkibikar
0825 0012 Testosterone 17beta-debwdiogenaze [MaDP+] inkibitar
0810 0.004 Limulus clotting Factor B inkibitor

242073 T 9AT 0007 o Hydrosytreptanine releaze shrulant

17 Substructure Descriptors; 0 new. Mol Maszs 121,18, Stereo C: 0
There are 20 known activities.

2554 of 3934 Possible Activities

0 of 0 Pozsible Pharmacological Effects

2390 of 3612 Possible Mechanizms of Action

1 of 1 Posgible Towic and Adwerse Effects

71 of 108 Passible Antitargets

1 of 2 Possible Metabolism-Related Actions

3 of 4 Possible Gene Expression Regulation

12 of 19 Pozsible Tranzporters-Felated Actions

18




Kak PASS nporHoaupyer
cnekTp 6uonorMyecKom akKTMBHOCTMU?

CTpyKTypHaa ¢opmyna HOBOro coeguHeHusA

OueHKa BEepOATHOCTU HA/IMYMMA KOHKPETHOro BuAaa
6uonorM4yecKom akKTUBHOCTMU

Y

MpeackasaHHbIX CNEKTP 6MONOrMUEeCcKOMU aKTUBHOCTU

2]

Anxiolytic&

| Sedative
» Pa Pi Activity

SHT1A Inhibitor
0.853 0.020 Anxiolytic

Carcinogen
J 0.694 0.035 Sedative

Pa — eepoamHocme Hanu4us, Pi - 6eposaAmMHOCMb omcymcmeuda akmueHocmu




OcHoBHble xapaKTtepuctukum PASS 2014

O6yualow,an

959,801 nekapcTB, KAMHUYECKUX KAHAUAATOB,

BblOOpKa

Bbuonornueckasn
AKTUBHOCTb

Xumumueckas
CTPYKTYypa

MaTemaTunuyeckum
anropuTm

Banuvpgauyuna

cbapmal(onorw-lecmx N TOKCHUYECKUX Belwlecrts

7,158 BuaoB 6MonornyecKkom akTMBHOCTH
(akTMBHO/HEaKTUBHO)

MNA peckpuntopbi [1, 2]

BaitecoBckue oueHKU (0To6paH Ha OCHOBe CpaBHEHUA
MHOXecTBa pa3/InyHbIX noaxoaos) [2]

CpegHAA TOYHOCTb NPOrHO3a NPU CKO/b3ALLEM
KOHTpPOJ/IE C UCKAOYEeHnem no ogHomy ~95% [2];
pob6acTHOCTb NOKa3aHa B cneyuaabHbIX
KOMMNbIOTEPHbIX 3KCNnepumeHTax [3]

CsoboaHo poctynHblit Beb6-cepsuc PASSOnline: http://www.way2drug.com/PASSOnline

1. Filimonov D.A. et al. J. Chem. Inform. Computer Sci., 1999, 39, 666. 2. Filimonov D.A., Poroikov V.V. In:
Chemoinformatics Approaches to Virtual Screening. RSC Publ., 2008, 182-216. 3. Poroikov V.V. et al. J.
Chem. Inform. Computer Sci., 2000, 40, 1349.



N3 115 reHOB € n3BeCTHOMU accoLumaLmen c
cocyaucTon gemeHumen boinm otobpatrni 30

Ha3sBaHue reHa FeH Tun pedekTa Tun B3aumocsaAsun
Matrix metalloproteinase-9 MMP9 noAnmopdm3m; yBeMYeHNe SKCNPeccun Koppeampyet

Choline O-acetyltransferase CHAT yBENMYEHME aKTUBHOCTH Koppenunpyet
Phospholipase A2, membrane associat... PLA2G2A YBennyeHne akTMBHOCTH Koppenumpyet
Apolipoprotein B-100 APOB yBeAnYeHmne sKkcnpeccnm KoppenupyeT
Apoptosis regulator BAX BAX yBe/sInyeHume sKcnpeccmm Koppenupyet

Cellular tumor antigen p53 TP53 yBE/IMYEHME KCNpeccum Koppenunpyet
Endothelin-1 EDN1 yBe/IMYeHme 3KCcnpeccmm Koppenupyet
Excitatory amino acid transporter 2 SLC1A2 yBe/IMYeHme 3KCnpeccmm Koppenupyet
Gamma-enolase ENO2 yBe/sInyeHme sKcnpeccmm Koppenupyet
Glutamate receptor 2 GRIA2 yBe/IYeHume sKcnpeccmm Koppenupyet
Kallikrein-6 KLK6 yBe/IMYeHme 3KCnpeccmm Koppenunpyet
Metalloproteinase inhibitor 3 TIMP3 YyBE/IMYEeHME KCcnpeccum Koppenunpyer

NADPH oxidase 1 NOX1 yBe/sInyeHme sKcnpeccmm Koppenupyet
Neurofilament light polypeptide NEFL yBE/IMYEHME 3Kcnpeccum Koppenunpyet
Plasminogen activator inhibitor 1 SERPINE1 yBe/IMYeHme 3KCnpeccmm Koppenunpyet

Tumor necrosis factor TNF yBe/sinyeHme aKcnpeccmm Koppenupyet

Vascular cell adhesion protein 1 VCAM1 yBe/IMYeHne aKCnpeccuu Koppenupyet

Vascular endothelial growth factor VEGFA yBE/IMYEHME 3Kcnpeccum Koppenunpyet
Vitronectin VTN yBE/IMYEHME SKCIpeccum Koppenupyet
Caspase-3 CASP3 ycunenue ¢pocpopumanpoBaHus Koppenupyet
Gamma-aminobutyric acid type B receptor subunit 2 GABBR2 aKTUBaLMA MOXET NpeaoTBpaLLaTh
Peroxisome proliferator-activated receptor gamma PPARG aKTueauuA MOXeT npeaoTBpaLaTb
Type-2 angiotensin Il receptor AGTR2 aKTUBaUUA MOXKET NpeaoTBpaLLaTh
Acetylcholinesterase ACHE MHrMbunpoBaHme MOXKeT NpeaoTBpaLLaTh
Alpha-1A adrenergic receptor ADRA1A MHrMbupoBaHue MOXEeT NpeaoTBpaLlaTh
Cholinesterase BCHE MHrMbnposaHme MOXEeT NpeaoTBpaLlaTh
Sodium-dependent noradrenaline transporter SLC6A2 MHrMbnpoBaHme MOXKET NpeaoTBpPaLLaTh
Substance-P receptor TACR1 MHrMbupoBaHue MOeT NpesoTBPaLLaTh
Brain-derived neurotrophic factor BDNF yBenn4yeHune aKkcnpeccum MOXeT npeaoTBpaLaTb
C hudvravitruumdEaminma roacranmdEar 1 A HTDRD1 A LI TIALILIL 114 A FALITAS AR AMAWAT MIRARATODAAIIIATL



MexaHusmbl genctema PASS, cootBeTcTBYHOLME OTOOPAHHbIM

NIeKapCTBEHHbIM MULLEHAM Cpeau U3BeCTHbIX accoumauuni

No Activity Type Number | AUC, %
1 [ 5 Hydroxytryptamine 1A agonist 1205 99.1
2 | Acetylcholinesterase inhibitor 3107 97.7
3 | Adrenaline uptake inhibitor 3088 98.9
4| Alpha 1a adrenoreceptor antagonist 2912 98.7
5| Angiotensin AT2 receptor agonist 7 98.9
6 | Apolipoprotein B-100 inhibitor 92 99.9
7| BAX expression inhibitor 67 88.1
8 | BDNF expression enhancer 19 80.1
9 | Butyrylcholinesterase inhibitor 1588 98.7

10| Caspase 3 inhibitor 1077 97.6
11| Choline acetyltransferase inhibitor 7 74.3
12| ENO2 expression inhibitor 14 95.2
13 [ Endothelin A receptor antagonist 2121 99.8
14 [ Endothelin B receptor antagonist 1168 99.7
15 | Endothelin-converting enzyme 1 inhibitor 319 99.3
16 | Excitatory amino acid transporter 2 inhibitor 49 100
17| GABA B receptor agonist 23 98.4
18 [ Glutamate (mGluR2) antagonist 279 100
19 | Kallikrein 6 inhibitor 4 100
20 | Metalloproteinase-3 inhibitor 1017 99.2
21 | Metalloproteinase-9 inhibitor 2291 98.9
22 | NADPH oxidase 1 inhibitor 61 99.7
23 | NEFL expression inhibitor 5 91.2
24 | Peroxisome proliferator-activated receptor gamma agonist 2531 98.9
25| Phospholipase A2 Ila inhibitor 256 99.7
26 | Plasminogen activator inhibitor antagonist 308 99.4
27 | Substance P antagonist 1648 99.3
28 | Tumour necrosis factor antagonist 904 93.7
29| VCAM-1 antagonist 173 98.0
30| Vascular endothelial growth factor antagonist 12725 96.4
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Ona noncka coeaguHeHU, B3aMMoOAEeUCTBYIOLLUX C
0TO6pPaHHbIMU MULLEHAMM NCNO/1Ib30Baacb BbibOpKa
CTPYKTYP PUTOKOMMNOHEHTOB

1976 ¢UTOKOMNOHEHTOB W3 561 neKapCTBEHHOro pacTeHusa, ANAa KOTOPbIX
N3BECTHbl TepaneBTMyeckme 3¢PeKTbl, CBA3AHHblE C NEeYEeHMEeM PaACCTPOMNCTB
namaTh n 3aboneBaHnn, NPNBOAALLUX K PAa3BUTUIO COCYANCTON AeMEHUNMN.
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Konnyectso coeagnHeHUN, ANAa KOTOPbIX
npeacKasaH mexaHU3m AeUCTBUA, CBA3AHHbIN C
COCYyANCTOU AeMEHLINEN

Acetylcholinesterase inhibitor — 11 cTpyKkTyp;

Adrenaline uptake inhibitor — 6 cTpyKkTYp;
Butyrylcholinesterase inhibitor — 5 cTpyKTtyp;

Excitatory amino acid transporter 2 inhibitor — 2 cTpyKTtyp;
Plasminogen activator inhibitor antagonist — 9 cTpykTyp;
Tumour necrosis factor antagonist — 14 cTpyKTtyp;
Indoleamine-pyrrole 2,3-dioxygenase inhibitor — 10 cTpyKTYp;
Kynureninase inhibitor — 26 cTpykTyp.

O NOLEWN R

Ona 1976 putokomnoHeHTOB 6bIN caenaH nporHo3 32 oTo6paHHbIX MEXaHM3MOB
AenucTBmA



N3 600 reHoB 6bian oTo6paHbl 175 reHOB, € KOTOpbIMU CBA3aHbI 187
MeXaHU3MOoB AencTBUA npeacKasbiBaembix PASS

Pa

0.854
0.841
0.788
0.688
0.993
0.634
0.857
0.939
0.937
0.789
0.919
0.623
0.927
0.699
0.601
0.766
0.970
0.870
0.834
0.863
0.848
0.863

Number
712
696
227
200
107
75
65
47
46
46
44
43
30
19
18

Activity type
CF transmembrane conductance regulator agonist
Insulin like growth factor 1 agonist Ona 1976
SMAD3 inhibitor $PUTOKOMNOHEHTOB 6bINn
Interleukin 2 agonist

cAaenaH nporHos 187

Hypoxia inducible factor 1 alpha inhibitor o
MeXaHU3MOB AenUcTBuA

Mcl-1 antagonist

Ribosomal protein S6 kinase alpha 3 inhibitor

Factor Xllla stimulant

Estrogen receptor alpha antagonist

Protein-tyrosine phosphatase 1B inhibitor

T-cell protein-tyrosine phosphatase inhibitor
Ca2+/calmodulin-dependent kinase Il alpha inhibitor
Phospholipase C gamma 1 inhibitor

EphB2 antagonist

Transcription factor STAT3 inhibitor

Beta tubulin antagonist MoKa3aHbl 25 mexaHM3MOB

Retinoic acid alpha receptor antagonist AeNCTBUA, KoTopble
Androgen agonist npeAackasbiBasinCb Ana
Protein-tyrosine phosphatase 2C inhibitor 6onee 5 pUTOKOMNOHEHTOB
GABA A receptor antagonist C BepOATHOCTbIO 6onee 50%

Opioid delta receptor antagonist
Topoisomerase |l alpha inhibitor



OTobpaHo 10 Hanbonee nepcneKTUBHbLIX ANA
NIeyeHnA CocyaucTon AemeHumm

MexaHu3m geincrema UniProt ID PaHKk W3BecTHble 3¢ PeKTbl PubMed ID

Alpha 2A adrenergic P08913 49 Increase special memory acquisition; 23512937; 24534171; 10650154;

receptor antagonists increase learning and memory; potentiate 18086828; 11907173; 8739550;
inhibition of acetylcholinesterase; 9007838; 2875910; 11712871,

Opioid delta receptor
agonist

Cystic fibrosis
transmembrane
conductance regulator
agonist

Insulin like growth factor 1
receptor agonist

Androgen receptor agonist

Protein phosphatase 1B
inhibitor

P41143

P13569

PO8069

P10275

P20417

63

104

109

289

507

antidiabetic (increase insulin secretion; 21418144, 9918591; 22169246

reduce blood glucose); Anti-parkinsonism:

potentiate dopamine system

Neuroprotection, promotion of 23764370; 21515255; 21250979;

angiogenesis, increasing in insulin signaling 11735084; 11735084; 1657461

Neuroprotection, increase insulin secretion 14757935; 23221371; 19654104,
26547591; 24801204

Neuroprotection, antidiabetic, dual action 22342912; 23721666; 23717526;
on atherosclerosis, hypotensive effect 24401233; 27154724; 24943302;

18477064; 17906644; 24995704
Dual effect on cerebral ischemia 18395206; 19427328; 27941939;
consequences, atherosclerosis treatment, 19436313; 24323721; 19002196;
antidiabetic, anti-obesity, promotion of 24688120; 25550469; 22566500;

angiogenesis 24653668; 27133133; 23723256
Angiogenesis promotion (anti-ischemic 24982127; 20814956; 21676396;
effect), antidiabetic, dual action on 10409197; 26523876; 19687357

atherosclerosis, anti-obesity
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