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MOUCK NEKAPCTBEHHbIX MULLEHEWN
ANna NEMEHUA COCYAUCTOM
AEMEHLUUM C UCNOJIb3OBAHUEM
METOAOB CETEBOU ®APMAKOJIOTUU

NATYHUH A.A., UBAHOB M.C., TTOPUO30BA T.A.,
NMnoroguH n.s., AMUTPUEB A.B., JYBOBCKAA B.U.,
dNJIMMOHOB A.A., MTOPOUKOB B.B.

PHUMY um. H.U. lNupozosa, Mockea;
UBEMX, Mockea, Poccus




[lemeHuunA

3aboneBaHmMe NOXUANbIX NHOAEN, KOTOPOE XapPaKTEPU3YeTCA NMPOrpeccupytowen notepen
NamAaTM U APYrMX YMCTBEHHbIX CMOCOOHOCTEN, TaKUX KaK OOLIeHMe, CyKAEeHUsa U

NNaHNPOBaHUA, HapPyLWLEHUNAMMU I'IOBCG,EI,HeBHOl‘/JI 0eATe/IbHOCTN, a TaKXKe ,£I,€CI)MLI,MTOM
counanbHOro B38MMO,£I,€I‘;ICTBMFI.

AemeHuusa (2 Tuna)

BaCKyNApHasA aBaCKynApHas

(cocyaucran) (Hanpumep,
6onesHb
Anburerimepa)

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



[lemeHuunA

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

People living with dementia around the world
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Cocyauctasa gemeHumna (C1)

MpuunHon C/1 aBnaeTca CHUKEeHUE KPOBOCHabKeHMA OTAEeN0B
ro1I0BHOrO MO3ra, y4acTBYHOLMX B MO3HABATE/IbHbIX PYHKLMAX

MoKasaHa cBA3b € cOCyancTon aemeHumen ¢ paktopamm pucka:
*BO3PacCT

*rMnepToHUA

*CaxapHbiv anaber

*O}KMpPEHUE

*KypeHue

‘rmnepannmnaemus

*3a60/1€BaHNA KOPOHAPHOW apTepum

*APUTMUSA

*ayTOMMMYHHbIE



Cocyauctasa gemeHumna (C1)

He cmoTps Ha 10, uto C/[] sBnsieTca Hanbonee pacnpoCTPaHEHHbIM
HapyLeHMsa NamaTn nocne 6onesHn Anblurermepa, A0 CUX NOP HE

cywectByeT apPeKTuBHOM NekapcteeHHoM Tepanmm CA (lemolo et
al., 2009)

MPUYUHDI

1. TOYHbIN XapaKTep CBA3N MeXKAY LepebpoBacKyIapHOMN
NaTONOrMEN N KOTHUTUBHBbIMUW HAPYLUEHUAMM HE COBCEM
NOHATEH

2. HepocTaToOK 3HaHUM O IeKAPCTBEHHbIX MULLEHAX

3. OrTcyTcTBMe cneundunyecknx MeToaoB eyeHusn



CeteBaa dapmaKonorma — HoBaAa napagurma B
KOHCTPYMPOBAHUN SIEKAPCTB

Ligands ﬂ O
] { i bonee 80% HOBbIX NeKapcTB
Cell membrane @GQQWPN YOUUA bbbl bdddddad o
| ;| POO0000LLOLLGI  JENCTBYIOT  Ha  MULLIEHMN,
Receptors l
KOTOpble CBA3aHbl C CEeTblO
O /O MULLIEHEN N3BECTHbIX
j \O NIEKAPCTBEHHbIX NpenapaTos
Signali
mlgcll]i:ttlgrgs O / i
Q Moaxon OCHOBAH Ha OLLEHKe
> _.—/ —_—— HOBbIX 6&/1KOB-KaHANAATOB A1
—
- O Q\, ™ \ lIe4eHNA COOTBETCTBYHOLLUX
yf 3abonesaHui Npu nomoLum

e /
Nucleus BN '\ MCnonb3oBaHNA MHGOPMaLUn ob
N3BECTHbIX TEPANEBTUYECKUX
L MULLEHAX, Benkax-KaHauaaTax U
MeToZax aHanmn3a ceten benok-
H6enKoBbIX B3aMMOAENCTBUM

microRNAs

Promoters

Csermely P. et al., Pharmacol Ther. 2013, 138(3), 333 6



OT6b0p reHOB acCOLMNPOBAHHDIX C
COCYyAUCTOU AemeHunen

Ucnonb3oBanncb obuenocTynHblie U KOMMeEpPYECKUe pecypcebl:

PROTEOME™ - kommepyecKkan 6a3a gaHHbIX NO U3BECTHbIM 6en0K-6enKoBbim
B3ammogenctemam (c 2017 roga nogaeprkKa NpeKkpaTniach)

DisGeNET - oTKpbITasa nnatdopma, MHTErpupyoLaa MHPopmaumnto 0 reHETUYECKUX accoLMaLMaX
c 3abonesaHuamun. Tekyuwias sepcus (DisGeNET v4.0) cogep»kut 429 036 accoumaumii, mexay
17381 reHamu 1 15 093 6onesHamMU. (http://www.disgenet.org/web/DisGeNET/)

Disease-Connect - Beb6-cepBep A4 aHaAM3a M BU3yaIn3aLMmM CBA3EN MeXAY MULLEHAMMU,
reHamu, U3SMeHeHMeM reHHOM aKcnpeccuu, nekapcteamm n 3abonesaHmamm. (http://disease-
connect.org/)

DISEASES - HTerpmpyeTt 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/)



http://www.disgenet.org/web/DisGeNET/
http://disease-connect.org/
http://diseases.jensenlab.org/

OT06paHoO 115 reHOB acCOLUUUPOBAHHDIX C
COCYyANCTOU AeMEHLNEMN

IMoaTun Opra- Tun PubMedl
Ha3Banue rena I'en Tun nedexkra
JEMCHIIM HHU3M B3anMOCBA3HN D
5-hydroxytryptamine Vascular i
y y yp HTR1A . h JaCTUYHBINU MOXET 1 6 8 17 9 8 1
receptor 1A dementia aroHU3M MIPEIOTBPAIIATh
72 kDa type IV Vascular
P MMP2 T YBEACHHE —  oppemupyer 16385583
collagenase dementia IKCIIPECCUU
: Vascular
Acetylcholinesterase ACHE _ h WHTHOUPOBAHUE MOTET 12417373
dementia IIPEIOTBPAIIATH
Actin, aortic smooth
ACTA2  CADASIL h CHICHIE koppemupyer 18176893
muscle IKCIPECCUU
Alpha-1A adrenergic Vascular
P I ADRAIA ' e 25243157
receptor dementia IPEIOTBPAIATh
Angiopoietin-4 ANGPT4 Mixed h nosmMopu3M  KOppenupyer 20596041




115 reHOB acCOUMUPOBAHHDbIX C
cocyamncTon AemeHuUueu

Tun pedekKra

aKTMBauuA 3
N3MEHEHME IKCNPECCUU 7 120
NHrIMbmnpoBaHme 5
MyTauma 3| 100
HapyweHne GoNANHIa; OTCYTCTBUE;

CHUXEHWE NPOLLeCCUHIa; MyTauma 1 80
nonmmop@ursm 24
NOAMMOPPU3M; CHUXKEHME SKCMPECCUMN 1 60
NOAMMOPPU3M; YBEIMYEHME SKCNPECCUN 2
CHUXXeHne dochopuanpoBaHua 1 40
CHUXKEHMe 3Kcnpeccnmn 31
CHUXEHWE 3KCNPEeCCUmn; yBeanyeHme 20
aKcnpeccum 2
yBEe/INYEeHME aKTUBHOCTH 4
yBennvyeHune sKkcrnpeccum 29 0
ycunenme ¢ochopunnmpoBaHmua 1
4YaCTUYHbIN arOHN3M 1

Bbl3bIBaAe€T

Tun B3auMocBA3H

101

10

KOppenupyeT MOXeT

npenoTBpaLlaTth

9



OT160p 6Monoruyeckux npoueccos GeneOntology , cUrHanbHbIX U
perynatopHbix nyten KEGG, cBA3aHHbIX C COCYAUCTOU AemeHuuen

DAVID Bicinformatics Resources 6.8

Mational Institute of Allergy and Infectious Dis (MIAIDY, MIH

Home | Start Analysis | Shortcut to DAYID Tools | Technical Center | Downloads & APIs | Term of Service Why DAVID? | About Us

*** Welcome to DAVID 6.8 with updated Enowledgebase { more info). ***
*** If you are looking for DAVID 6.7, please visit our development site. ***

whortcut to DAY ools £COHUTIED : aper published m Vature Protoca, escribes step-by-step procedure to use !

Sl DAVID Tool R g & pap blished i IV P Is describ b o DAVIDI

Walcome to DAVID 6

i 2. 2003 - 2017
mapping, gene-d What's Imp ortant in DAVID?
ue rnatch,

The Database for Annotation, Visualization and Integrated e Cite DAVID
Discovery (DAVID ) w6 8 comprises a full Enowledgebase o IDs of Affy Exon and Gene arrays supported
update to the sizth version of our original web-accessible o Novel Classification Algorithms
programs. DAVID now provides a comprehensive set of ® Dre-built Afymetrix and Thimina backsrounds

functional annotation teels for mvestigators to understand o Tser's customized sene backaround

e Enhanced calculating speed

biological mearng behind large hst of genes. For any given

S - gene hist, DAVIT tools are able to:
=

Statistics of DAVID

it [

& Identify enriched biological themes, particularly GO
terms 4418

DAVID Bioinformatic Resources Citations

& Discover enriched finctional-related gene groups
B Cluster redundant annotation terms

Wisualize genes on BioCarta & KEEGG pathway maps

Display related many-genes-to-many-terms on 2-D

Zearch for other finctionally related genes not in the hst

List interacting proteins

Ezplore gene names in batch

Link gene-disease associations . I I
Highhght protein functional domams and motifs o =m u .

04 2005 06 2007 08 2009 102011122013 14 201516

IRRERE: BE

https://david.ncifcrf.gov/ 10



Buosornyeckuii npouecc GeneOntology

Ces3b ¢ 1eMeHI el

PubMed ID

AHrmuorenes

IIpoueccel, cBsI3aHHbIE € ATEPOCKJIEPO30M (TPAHCIOPT
JIMIUA0B, MUTPaNNs, Npojudepannu 1 anonTo3

INIaAKOMBIIIIECYHBIX KJIeTOK)

AyTtodarus

MekKJ1eTOUYHbIe KOHTAKThI H B3aUMO/IeliCTBHE KJIETOK C
MEXKRKJICTOYHBIM MATPUKCOM

[Mo3naBarenbHast CIOCOOHOCTH, 00y42€MOCTh, IAMATD,
noBeJeHue

T'omeocTa3 IIIOKO3bI/0TBET HA HHCYJIUH

BocnaaureanLHBIA OTBET

Heiiporene3 u riimorenes

HeiiponajabHbIH anonTo3

Peryasinus remocrasa

Peryjsinysi TpAHCKPUIIUM U TPAHCJISALMHU

Peryasinusi TOHyca COCYy/10B U AapTEePHAJIbHOIO AaBJIeHUS

OTBeT Ha OKCHAATHBHBIH CTpPecC

CunanTuyeckasi nmepexava

CTI/IMYJ'ISIIII/ISI AHTHUOI'€HE3a MOKET OKa3bIBATh

TepaneBTUYeCKUil YHPEKT TpH COCYAUCTON TEMEHITNI

Atepockiepo3 — pakTop pucKa A COCYAUCTOMN
J€MEHLIUU

AxTHUBaIus ayroparuu yCuIMBaeT MOBPEKICHNE
TKaHel Mo3ra

HrparoT posib B MHOTOYMCIICHHBIX KJICTOYHBIX
MpoIeccax, CBA3aHHBIX C COCYAUCTON AeMeHIInen

Hapymienne 3tux nmpoueccoB Ipu COCyAUCTOM
JNEMEHILINH

WHCynMHOPE3UCTEHTHOCTD YCYTIyOIIsieT TeUeHre
COCYAMCTON JEMEHIUHU

Bocnanenue urpaer BaxHyI0 pojib B IaTOT€HE3E
COCYIMCTOM JEMEHIMHU U aTepOCKIIepo3a
WNunyknusa HeliporeHesa yiy4diaeT KOTHUTHBHbIE
CIOCOOHOCTHU MPU COCYUCTOMN JEMEHITUN

['nGenpb HENPOHOB UrpaeT BaXKHYIO POJIb B ATOTE€HE3E

COCYAMCTON JEMEHIIUU

W3BecTHas cBA3b MEXy F€eMOCTa30M U COCYIUCTOM

JIEMEHIEN

CHIDKEHUE YKCITPECCHH OCIIKOB TIPH COCYIHCTOM
JEMEHLINH

VYcunenue ToHyca COCyJI0B TOJIOBHOTO MO3Ta TIPH

COCYAMCTON NeMEHIMU. ApTepuaabHas THIEPTEH3US —
W3BECTHBIN (PaKTOP pUCKA JIJIST COCYIUCTON AEMEHITUN

NHaykiusa oKCUAAaTHBHOIO CTpecca — KIIF0UYEBOU

MMaTOreHETUYECKUA MEXaHU3M COCYIUCTON IEMEHIIUN
CHMXEeHME ITyTaMaTepruieCcKoi U XOIMHEPTUYECKON

nepeadyn Npyu COCYAUCTON TEMEHIINU

24589546

21557721,
27284205

25221581

23865428;
17635647

26595643

27303627

26725994;
26714236
26934837,
25555543
24660032;
25541037

20167665

25015703

24003901

27662637,
22519891
27539743,
22285808;




CurnaJjbHble u peryasaTopusie nytu u3  Ymeao Cxkopp.
Onucanue
KEGG TeHOB  3Ha4YeHwue P
AMPK signaling pathway 6 7,7E-2 Perymsiuus cuntesa 6enka, ayroaruu U MIIIOKOHEOTeHEe3a
Apoptosis 8 3,5E-4 Perynsus anonrosa
. . Perynsamus AKT, Bo30yIMMOCTH M KJIETOUHOM T'HOEIN B HEHPOHAX
CAMP signaling pathway 10 8,0E-3 . . .
THITIOKAMITA, PETYISIHS YPOBHSI KaJbLUs B KJICTKE
Cholinergic synapse 7 2,0E-2 Perynsius BEDKHBa@MOCTH KJIETOK, CHHANITHYECKON TIIACTUYHOCTH
Cytokine-cytokine receptor interaction 10 1,9E-2 Perymnsiiust MHOTUX POLIECCOB, CBA3aHHBIX C COCYTUCTON AEMEHIUEH
. . Perynsinust amonro3a, KI€TOYHOU are3uu, a Takke MEMOpPaHHBIX
Estrogen signaling pathway 8 3,4E-3 Y P
[UTOIIA3MAaTUYECKUX CUTHAJIBHBIX KACKaI0B
Focal adhesion 8 6,9E-2 Pyrynsinus nurockenera u OKaIbHOW are3un
Glutamatergic synapse 7 2,1E-2 Perysiiiist 10ITOBpEeMEHHON TIOTCHITUAIIUH
HIF-1 signaling pathway 15 1,6E-9 Perymsiuus TpaHCIALNY, aHTHOTEHE3a, COCYAUCTOrO TOHYCA U arornTo3a
Leukocyte transendothelial migration 6 7,1E-2 Perymnsiuus TpaHCIHIOTENMATBLHON MUTPAIIUH JICUKOLIUTOB IIPY BOCIIAJICHUU
. . Perymsamnust 00IBIIOr0 KOJIUIECTBA KIIETOYHBIX KITUH, BKITIOUast
MAPK signaling pathway 12 4,5E-3 yﬂ by
PETYISIMIO alonTo3a
. i Perynsnust cuaTe3a Oeika, KICTOYHOM BBDKMBAEMOCTH, ayTO(paru,
MTOR signaling pathway 5 3,5E-2 o y1od
[UTOCKEJIeTa U METa0O0IM3Ma JIMITU/IOB
Neuroactive ligand-receptor interaction 11 1,9E-2 Perynsiust MHOTUX IPOLIECCOB, CBA3aHHBIX C COCYTUCTON JEMEHIIUEH
. . Perynsmust anontosa, IIMTOCKENETa, PETPOTPAHOTO TPAHCIIOPTA U POCTA
Neurotrophin signaling pathway 7 2,6E-2 o PeTPOrp P P P
aKCOHOB, (POPMUPOBAHUSI CHHATICOB.
NF-kappa B signaling pathway 8 1,9E-3 Perynsinyst BEDKUBa€MOCTH KJIETOK U BOCTIAJICHUS
p53 signaling pathway 5 5,0E-2 Perynsmus anmonro3sa
PI3K-AKkt signaling pathway 20 3,3E-6 Perymsinyst TpaHCIIALNY, aHTHOTEHE3a, BEDKUBAEMOCTH KIIETOK
. . Perynsiust KIeTOYHOM are3un U MEKKICTOYHBIX KOHTAKTOB, PETrYJISIIUs
Rap1 signaling pathway 10 1,1E-2 a pery
IIUTOCKEJIETa, BEDKUBAEMOCTH M MUTPAIIMHU KIICTOK, PETY/SIIMS aHTHOTeHEe3a
: . Perynsmust anmontosa, peryisius MeKKICTOYHbIX KOHTaKTOB
Ras signaling pathway 11 6,1E-3 . S ’
PEMOXKICIIMPOBAHUS IMTOCKEIETa M SHIONUTO3a
Sphingolipid signaling pathway 6 7,4E-2 Perynsmus anoro3a, peryisiius Ba30uIaTaiuu
. . Perynsamust amonTo3a ¥ KJIETOYHOH aJre31H, PEMOJIETUPOBAHNE
TNF signaling pathway 12 4,3E-6 o 2 &

MEXKKJIETOUHOTO0 MaTpUKCa, PETYISIIHS TOHYCa COCY/IOB
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N3BecTHble muwieHu (24), KOoTopble NCNO/Ib3YIOTCA
ANA NeYeHUA cocyanucTon gemeHumnm

MiulieHb Mexanu3Mm aeiictBust I'en
Adenosine receptor Al Antagonist ADORA1
Adenosine receptor A3 Antagonist ADORA3
cGMP-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 CHRNAY
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 ADRA1A
Mineralocorticoid receptor Antagonist NR3C2
Voltage-dependent L-type calcium channel subunit alpha-1C Inhibitor CACNAILC
Voltage-dependent L-type calcium channel subunit alpha-1D Inhibitor CACNAI1D
Voltage-dependent L-type calcium channel subunit alpha-1F Inhibitor CACNALF
Voltage-dependent L-type calcium channel subunit alpha-1S Inhibitor CACNAILS
Voltage-dependent L-type calcium channel subunit beta-1 Inhibitor CACNB1
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 GRIAL; GRIA2; GRIA3; GRIA4
Voltage-dependent N-type calcium channel subunit alpha-1B Inhibitor CACNAI1B
D(1A) dopamine receptor Agonist DRD1
Phosphodiesterase 1 Inhibitor PDE1A; PDE1B; PDELC
Translocator protein Binding TSPO




KapTtuposaHue 115 otob6paHHbIX reHOB 1 29 reHoB,
KoaupyloLwmnx nssectHblie mmweHu, scero 140
reHoB Ha ceTb PYHKLMUOHANIbHO CBA3AHHbIX FeHOB

000000

CeTb BKAOYaeT B ceba 13460 benkos
n 141296 B3anmoaencTBuin:

* benok-6enkoBble B3anMoOeNCTBUS

* PerynsitopHbie B3aMMOOencTBuA
(6enok-AHK)

 HenpaAamble  B3aMMOAENCTBUA U3
MmeTabonmnyeckmnx nyten

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

11(4), e1004120
000000000000 15



Anroputm DIAMOND pgna otéopa HOBbIX MULLEHEN
CBA3aHHbIX C COCYAUCTON AeMeHLneMN

OcHOBaH Ha NPUMEHEHUN TMNEPreoMEeTPUYECKOTo TecTa:

S, — 6enkn, ceAsaHHble ¢ 3aboneBaHmem

So [ N —5,
N — Bce 6enKku cetu -
Kc — yucno  B3aumonew 6 - _ \s s
s NencTBum e/IKa p(k, ks) —

KaHaMpata ¢ 6enkamu, CBfI3aHHbIMM  C N
3aboneBaHMem k
K — obwee ynucno B3ammoaencTsum bHenka-

KaHAnaaTa

|.  Pacuet 3HayeHunn p(k,k.) ana scex 6enkos cetu

Il. OTbnpaem 6enok ¢ HanmeHbLIMM 3HaveHnem p(k,k,) n gobasnaem ero B S,
Ill. MoBTOpAem waru I-ll noka He byayT oTobpaHbl BCce benku cetu

V. Monyyaem paHXUPOBAHHbIN CNNCOK BEeNKOB-KaHANAATOB

Ghiassian S.D. et al. PLoS Comput. Biol. 2015, 11(4), e1004120
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Anroputm DIAMOND pgna otéopa HOBbIX MULLEHEN
CBA3aHHbIX C COCYAUCTON AeMeHLneN
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Oto6paHo 600 reHoB (6enKkoB), KoTopble MOryT 6bITb

CBA3aHbl C COCYAUCTON AeMeHLUUeEN

Ha3Banue rena I'en Panr
Protein kinase C alpha type PRKCA 1
\oltage-dependent calcium channel gamma-2 subunit CACNG?2 2
Amyloid beta A4 protein APP 3
Protein kinase C beta type PRKCB 4
Transcription factor Spl SP1 5
Nitric oxide synthase, brain NOS1 6
Protein kinase C epsilon type PRKCE 7
Glutamate receptor ionotropic, NMDA 2D GRIN2D 8
Spectrin alpha chain, non-erythrocytic 1 SPTAN1 9
Presenilin-1 PSEN1 10
Protein kinase C zeta type PRKCZ 11
B2 bradykinin receptor BDKRB?2 12
Ribosomal protein S6 kinase beta-2 RPS6KB2 13
Protein kinase C delta type PRKCD 14
Interleukin-1 receptor type 1 IL1IR1 15
Guanine nucleotide-binding protein G GNAZ 16
Protein kinase C gamma type PRKCG 17
Heart- and neural crest derivatives-expressed protein 1 HAND1 18
Actin filament-associated protein 1 AFAP1 19
Tissue factor F3 20



PASS: Prediction of Activity Spectra for Substance

(npeackasbiBaeT 3612 mexaHM3mMoB AeUCTBUA)

% PASS - Deh2D-structureball.sdf
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0,940 0.003 5 Hydrowutruptamine timnulant

0907 0.014 Transferaze stimulant

0890 0.004 Taurine dehpdrogenasze inhibitar

886 0.002 Polyamine-tranzporting ATPase inhibitor

0886 0.003 “enombin A inhibitor

0878 0.004 Glucoze oxidaze inhibitor

0871 0.003 Omptin inhibitor

0870 0.006 Protein dizulfide-izomeraze inhibitor

0858 0.001 5 Hydrosytryptamineg 7B antagonist

0864 0.014 Membrane intearity agonist

0847 0.003 MADPH-cytachrome-c2 reductase inhibitor

0852 0.008 Tranzferaze inhibitor

0848 0.012 Signal peptidaze || inhibitor

0849 0.014 CDP-glycerol glvcerophosphotransferase inhibitor
0838 0.004 Glutarmyl endopeptidaze Il inhibitor

0834 0.003 Limulus clotting factor C inhibitar

0834 0.004 Fusarinine-C ornithinesteraze inhibitor

0832 0.004 M-benzylorycarbonylglycine hydrolase inhibitor

0823 0.004 Exorborucleaze | inhibitor

0833 0.008 MACHT, LRR and PYD domainz-containing protein 1 inhibi
0826 0.002 MAF kinase stimulant

0827 0.005 Arginine 2-monoosygenase inhibitor

0826 0.005 Micotinic alphaBbetasbetadalphab receptor antagonist
0817 0.004 Dimethylargininase inhibitor

0825 0.012 Testosterone 17beta-dehydrogenase [MAD P+] inhibitor
0510 0.004 Limulus clotting factor B inkibitor

242073 93T 0007 = Hydrowytreptarine releaze shrufant

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

2554 of 3934 Possible Activities

0 of 0 Pozsible Pharmacaological Effects

2390 of 3612 Pozsible Mechanizms of Action

1 of 1 Possible Touic and Adverse Effects

71 of 108 Poszible Antitargets

1 of 2 Possible Metabalism-Related Actions

3 of 4 Pozsible Gene Expreszion Regulation

12 of 19 Pozsible Tranzporters-Felated Actions
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N3 115 reHOB € n3BeCTHOMU accoLumaLmen c
cocyaucTon gemeHumen boinm otobpatrni 30

Ha3sBaHue reHa leH Tun pedekra Tun B3aumocsaAsun
Matrix metalloproteinase-9 MMP9 noanmopodu13m; yBesIMYeHne SKCNPeccum Koppeampyet

Choline O-acetyltransferase CHAT yBEeNMYEHME aKTUBHOCTHU Koppenunpyet
Phospholipase A2, membrane associat... PLA2G2A YBenuyeHne akTMBHOCTU Koppenupyet
Apolipoprotein B-100 APOB yBeAn4eHmne sKkcnpeccnm KoppenupyeT
Apoptosis regulator BAX BAX yBe/sInyeHme aKcnpeccmm Koppenupyet

Cellular tumor antigen p53 TP53 yBENMYEHME 3KCNpeccum Koppenunpyet
Endothelin-1 EDN1 yBEeNMYeHne sKcnpeccmm Koppenupyet
Excitatory amino acid transporter 2 SLC1A2 yBe/IMYeHMe 3KCnpeccmm Koppenupyet
Gamma-enolase ENO2 yBe/sInyeHme aKcnpeccmm Koppenupyet
Glutamate receptor 2 GRIA2 yBe/sInyeHme aKkcnpeccmm Koppenupyet
Kallikrein-6 KLK6 yBeNn4YeHmne sKcnpeccmm Koppenunpyet
Metalloproteinase inhibitor 3 TIMP3 yBE/IMYEHME KCnpeccum Koppenunpyer

NADPH oxidase 1 NOX1 yBe/sInyeHme aKcnpeccmm Koppenupyet
Neurofilament light polypeptide NEFL yBE/MYEHME 3KCnpeccum Koppenunpyet
Plasminogen activator inhibitor 1 SERPINE1 yBeNn4YeHmne sKcnpeccmm Koppenunpyet

Tumor necrosis factor TNF yBe/sinyeHme aKcnpeccmm Koppenupyet

Vascular cell adhesion protein 1 VCAM1 yBe/IMYeHme KCnpeccuu Koppenupyet

Vascular endothelial growth factor VEGFA yBE/MYEHME 3KCnpeccum Koppenunpyet
Vitronectin VTN yBeJInYeHne aKcnpeccum Koppenupyet
Caspase-3 CASP3 ycuneHune pochopmampoBaHua Koppenupyet
Gamma-aminobutyric acid type B receptor subunit 2 GABBR2 aKTUBaLMA MOXET NpeaoTBpaLLaTh
Peroxisome proliferator-activated receptor gamma PPARG aKTueaumA MOXeT npeaoTBpaLaTb
Type-2 angiotensin Il receptor AGTR2 aKTUBaLUA MOXKET NpeaoTBpaLLaTh
Acetylcholinesterase ACHE MHrMbnpoBaHue MOXKeT NpeaoTBpaLLaTh
Alpha-1A adrenergic receptor ADRA1A MHrMbupoBaHue MOXEeT NpeaoTBpaLlaTh
Cholinesterase BCHE MHIMbMpoBaHue MOXEeT NpeaoTBpaLLaTh
Sodium-dependent noradrenaline transporter SLC6A2 MHrMbnpoBaHue MOXKET NpeaoTBpPaLLaTh
Substance-P receptor TACR1 MHrMbunposaHue MOXeT NpeaoTBpaLLaTh
Brain-derived neurotrophic factor BDNF yBenn4eHme aKkcnpeccmnm MOXeT NpeaoTBpaLaTb
C hudvravitriurmdEaminma roacranmdEar 1 A HTDRD1 A LI TIALILIL It A A FALITAS AR AMAWAT MIRARATODAAIIIATL



MexaHusmbl genctema PASS, cootBeTcTBYHOLME OTOOPAHHbIM

NIeKapCTBEHHbIM MULLEHAM Cpeau U3BECTHbIX accolmauuni

No Activity Type Number | IAP, %
115 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 (MGIluR2) 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 lla 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

2073 ¢uToKOMNOHEHTOB Ana 561 neKapcTBEHHOro pacTeHuA, AN KOTOPbIX
N3BECTHbl TepaneBTMyeckme 3¢PeKTbl, CBA3AHHblE C /NeYEHMEeM PaACCTPOMNCTB
namaATh n 3aboneBaHun, NPUBOAALLNX K Pa3BUTUIO COCYANCTON AeMEHLMUM.
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Konnyectso coeagnHeHUN, ANA KOTOPbIX
npeacKasaH mexaHU3m AeUCTBUA, CBA3AHHbIN C
COCYyANCTOU AeMEHLINEMN

No Number Activity type

1 11 Acetylcholinesterase inhibitor

2 6 Adrenaline uptake inhibitor

3 1209 BAX expression inhibitor

4 1593 BDNF expression enhancer

5 5 Butyrylcholinesterase inhibitor

6 418 ENO2 expression inhibitor

7 2 Excitatory amino acid transporter 2 inhibitor
8 545 NEFL expression inhibitor

9 9 Plasminogen activator inhibitor antagonist
10 14 Tumour necrosis factor antagonist

Ona 2073 putokomnoHeHTOB 6bIN caenaH nporHo3 32 otob6paHHbIX
MeXaHU3MOB AeNCTBUA




OTo6paHo pacreHue, ana GPUTOKOMNOHEHTOB KOTOPOro
npeAacKasbiBalOTCA OAHOBPEMEHHO MEXaHU3Mbl AEeNCTBUA U
HOOTpPONHbIN 3P PeKT (IKCTPAKT UccneayeTca B IKCNEPUMEHTE)

PubChem Pa Pi AKTHBHOCTh PacTenne
ID
65719 0.987 0.001 Acetylcholinesterase inhibitor Physostigma-venenosum

0.982 0.002 Cholinergic
0.932 0.001 Butyrylcholinesterase inhibitor
0.899 0.004 Cognition disorders treatment
0.620 0.008 Nootropic

5983 0.986 0.001 Acetylcholinesterase inhibitor Physostigma-venenosum
0.982 0.002 Cholinergic

0.924 0.003 Cognition disorders treatment
0.924 0.003 Spasmogenic

0.910 0.001 Butyrylcholinesterase inhibitor
0.705 0.005 Alzheimer's disease treatment
0.627 0.005 Psychostimulant

0.581 0.011 Nootropic

442077 0.954 0.002 Cholinergic Physostigma-venenosum
0.928 0.001 Acetylcholinesterase inhibitor
0.862 0.004 Cognition disorders treatment
0.810 0.001 Butyrylcholinesterase inhibitor

442113 0.968 0.001 Acetylcholinesterase inhibitor Physostigma-venenosum
0.846 0.003 Cholinergic

0.802 0.001 Butyrylcholinesterase inhibitor
0.651 0.007 Cognition disorders treatment
0.557 0.061 BDNF expression enhancer




N3 600 reHOB 6b121M 0TO6pPaHbI 175 reHOB, € KOTOPbIMM CBA3aHbI 187
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Number
476
448
171
131

84
78
59
46
35
35
35
33
29

21

17
15
12

MeXaHU3MOoB AencTBUA npeacKasbiBaemblix PASS

Activity type
CF transmembrane conductance regulator agonist Ona 2073
Insulin like growth factor 1 agonist $UTOKOMNOHEHTOB 6bin

SMAD3 inhibitor

Interleukin 2 agonist

P-glycoprotein 1 inhibitor

Hypoxia inducible factor 1 alpha inhibitor
Mcl-1 antagonist

Ribosomal protein S6 kinase alpha 3 inhibitor
Estrogen receptor alpha antagonist
Protein-tyrosine phosphatase 1B inhibitor
T-cell protein-tyrosine phosphatase inhibitor
Ca2+/calmodulin-dependent kinase Il alpha inhibitor
Factor Xllla stimulant

cAaenaH nporHos 187
MeXaHU3MOB AencTBUA

Phospholipase C gamma 1 inhibitor

Transcription factor STAT3 inhibitor
Beta tubulin antagonist
EphB2 antagonist

Noka3aHbl 17 mexaHnsmos
AENCTBUA, KOTOpPbIe
npeAcKasbiBaAnUCb ANA
6onee 10
PUTOKOMNOHEHTOB



bharoaapHoCTH

CoTpyaHuKos Kadeppbl papmaLeBTUUECKUX
HayK U uccnepoBaHUii N1eKapcTs,

MNeHp)xabckoro yHusepcuteta UHaun

NMpodeccop Pagkewa loena
AcnupaHT CaHguna Kymapa

PaboTa BbinonHeHa npu noaaepKe Poccuitckoro poHaa
$dyHAaMeHTanbHbIX nccneaoBaHum (rpaHt Ne 16-54-45016).



