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[MpoBeAeH MOUCK reHOB-KaHAMAATOB, CBSI3aHHbIX C PAa3BUTMEM WH-
hapkra mrokapaa. CospaHa 6aza AaHHbIX MO reHam, CBSI3aHHbIM C pas-
BUTMEM MH(APKTA MMOKApAa M MPOAHAAM3MPOBAHbI B CPABHUTEAbHOM
acnekTe QyHKUMM 3TUX reHoB. [Toka3aHo, UTO MHOTME M3 FeHOB, y4YacT-
BYIOLLMX B Pa3BUTMM MH(APKTA MMOKAPAQ, CBS3aHbl C Pa3BUTUEM APYTUX
CEPAEUYHO-COCYAMCTbIX 3a60AEBAHMIA: MLLIEMMYECKOE 3a00AEBaHME CepA-
ua, apTepuaAbHas rmnepTeHsms, aTepPoCKAEPO3, METAOOAMYECKMI CUHA-
POM. AHAAM3MPYETCS yYacTME STUX FMEHOB B PA3AMUHbBIX COLMAAbHO 3Ha-
ynMbix 3a6oaeBaHmnsx. Co3paaHHas 6asa AAHHbIX MO reHam CBSI3aHHbIM C
pa3BUTMEM MHPAPKTA MMOKAPAQ CAYXKUT OCHOBOW AASI BbISBAEHUS TE€HOB,
3KCMPECcus KOTOPbIX 3aBUCUMT OT AenctBus microRNA. O6cy>kaaloTcs
0COBEHHOCTU MOAYYEHHOM 6a3bl AQHHbIX MO FeHaM M MCMOAb30BaHMe ee
B pa3paboTKe METOAOB PaHHEN AMArHOCTMKM MH(APKTa MMOKapAa C Mo-
MOLLbIO MOAEKYASIPHO-TEHETUYECKMX MapKEPOB.

KaloueBble cAoBa: MHpapkT Muokapaa, reH, microRNA, mRNA,
AMArHocTuKa.

The search of the genes-candidates associated with the development
of myocardial infarction is conducted. A database of genes associated with
the development of myocardial infarction is created and the functions of
these genes analyzed in a comparative aspect. It has been shown that many
of the genes involved in the development of myocardial infarction associ-
ated with the development of other cardiovascular diseases: ischemic heart
disease, hypertension, atherosclerosis, metabolic syndrome. Participating
of these genes in different social meaningful diseases is analysed. A data-
base of genes associated with the development of myocardial infarction is
the basis for the identification of genes which expression is dependent on
the action of microRNAs. The features of resulting database of genes and
their using in the development of myocardial infarction early diagnostics
methods with the help of molecular genetic markers are discussed.

Key words: myocardial infarction, gene, microRNA, mRNA, diagnos-
tics.

Mwuokapa, nHapkTici AaMybiMeH 6aNAaHbICTbI KAaHAMAQT-TEHAEP i3-
AECTIpIAAL. Muokapa MHMAPKTICI AaMybIMeH 6GarAaHbICTbl FEeHAEPAIH
AepeKkTep KOpbl KYPbIAAbI X8HE OCbl TeHAEPAIH (DYHKUMAAAPbIHbIH Ca-
AbICTbIPMaAbI aCMeKTiAe TaApaybl 6TKi3iAAl. Muokapa MHgapkKTici aAam-
yblHA KaTbICaTbiH FeHAEpPAiH kebi 6acka >Kypek-Tamblp aypyAapblHbIH
(KYPEeKTiH ULIEMUSIABIK, aypybl, TMNEPTOHUS, aTEPOCKAEPO3, METAOOAUT-
TiK CMHAPOM) AamybliHa 6aMAQHBICTbI €KEHI KOPCETIAAL. ByA reHAepAiH ap
TYPAI 8AYMETTIK aypyAapblHAAFbI KATbICYbIHbIH TaAAQYbl KQpacCTblpblAa-
Abl. Muokapa MHGAPKTICI AaMybiMeH 6aAQHbICTbI KYPbIAFAH FeHAEPAIH,
AEpeKTep Kopbl, aKkcrnpeccusicbl MUKpOPHK-Fa Tayeaai reHaepai Taby
YUIiH, Heri3i GOAbIN TabblAaAbl. AAbIHFAH FEHAEPAIH AepPeKTep KOPbIHbIH
epeKLUEeAIKTePI >KOHE OHbIH, MOAEKYASIPAbI-T€HETUKAAbIK, MapKepAep Ke-
MeriMeH MMoKapA MH(apPKTICIH epTe AMAarHOCTMKAAQY DAICTEPIH BHAEYTe
namAaAaHybl TaAKbIAGHAADI.

Tyiin ce3aep: mmokapa mHdapkTici, reH, MukpoPHK, MPHK, anar-
HOCTMKa.



YIK 577.21

N'EHbI, CBA3AHHbIE
C PA3BUTUEM
MHOAPKTA MUOKAPAA

ISSN 1563-0218

‘UBamenko A.T., Aramoaena IILA.,
HusizoBa P.E., [Iunckuii U.B.

Kazaxckuii HalMOHAILHBIA YHUBEPCUTET UMEHH anib-Dapadu,
PecnyOnuka Ka3zaxcran, I. AnMarsl
"E-mail: a_ivashchenko@mail.ru

BBenenune

Nudapxr muokapaa (MM) sBisieTcst CEroIHs OHOM U3 CaMbIX
TJIAaBHBIX MPUYHUH CMCPTHOCTU U HMHBAJIUAHOCTH J'IIOI[GI\/'I B MHUPC.
Cepaeuno-cocyaucteie 3aboneBanust (CC3), 3aHMMAIOT TepBOe
MECTO CpeaH IPUYHH CMEPTH BO BCEM MHpeE, B TOM uncie u B Ka-
3axctane [1]. MadapkT Muokapa — 3a00jieBaHne, BbI3BAHHOE HEK-
PO30M ydYacTKa CEepIeYHON MBIIIIIBI BCIEACTBUE OCTPOW HIIEMHUU.
Nuorga UM pazBuBaercst o MpuYMHE clia3Ma KOPOHAPHOW apTe-
pHH, aTepOCKIEPOTHYECKOH OMsiku. HpapKT MUOKapaa siBIsieTCs
MyIbTH(AKTOPUAITEHEIM 3200JIEBaHUEM B MOXKET pacCMaTpUBATHCS
KaK OCJOXHEHHWE Pa3NW4YHBIX 3a00JI€BaHWH, COMPOBOXKIAIOIINXCS
OCTpOM KOpOHAapHON HEAOCTAaTOYHOCThIO. B ocHOBHOM MM pa3Bu-
BaeTcs y 00NMBHBIX arepockiepo3om. Ho passutue UM nipoucxonut
MOJT BIIMSHAEM MHOTHX (PaKTOPOB — BO3JIEHCTBHE BHEIIHEH CPEIb
W HaCJIE/ICTBEHHAS ITPEIPACIIONIOKEHHOCTD. B mociieiHee Bpems Bce
0oJ1bIIIe PadOT MOCBSIIEHO H3YYSHHIO POJIM TEHOB B Pa3BUTHH Cep-
JIEIHO-COCYTUCTRIX 3a0oseBanuii [2-8]. OgHAKO TMTOWCK T€HOB U MX
aHaJM3 B [IEJIOM HE MPOBOAMIICS U KOJIUYECTBO YCTaHOBIICHHBIX Te-
HOB-KaH/IUJATOB, YIaCTBYIOIINX B pa3BuTHH UM, TpyIHO OIICHUTS.
MHoro ucciefoBaHu# MOCBAIEHO OT/AETHHBIM TeHETHIECKUM Map-
KepaM — Oenkam. CocTaBlieHbl TEHHBIE CETH OMOMapKepOB, CBSI3aH-
HbIe ¢ pazButueM VM. [IpoBoaumuce ucciaenoBanus Mo uAeHTH -
Kalli{ CBS3aHHBIX C amonTo3oM micrtoRNA u X reHOB-MUIIEeHEH
npu uHpapkTe Muokapaa [9-13].

HenaBHO OBUTIO yCTaHOBJIEHO, YTO O3KCIPECCHs] T'eHOB-KaH-
UAATOB MOXET HAXOAWTCA TOJ KOHTPOJEM, TaK Ha3bIBAEMBIX
microRNA, kKoTopbie UTparoT OOJBIIYI0 POJb BO BCEX KIIFOYEBBIX
OHMOJIOTMYECKUX MPOIECCax, B TOM YHCIE W NMPU Pa3IUYHBIX MaTO-
morusx. Jlokazana poib microRNA B pa3BUTHH MHOTHX 3a00JieBa-
Huii, B ToM uncie u CC3 [10-13]. B cBsi3u ¢ 3TUM yCTaHOBJICHHUE
OENOK-KOUPYIOMINX TeHOB, Y4acTBYIOIMX B pazputuun UM, sB-
JISIeTCSl BECbMa aKTyallbHBIM, TaK KaK OHW MOTYT SIBIISITHCS TTOTEH-
UATbHBIME MUIIIEHIMHU MicroRNA. D10, 6€3yCcii0BHO, UMeeT 00JIb-
10€ 3HA4YEeHUe IS IMarHOCTUKY U JISYCHUS JAHHOTO 3a00JIeBaHNsI.
B nacrosimee BpeMs equHON 0a3bl JaHHBIX 110 T€HAM, CBSI3aHHBIX C
passutueM MM He cymiecTByeT, TOATOMY HaMH ObLI MPOU3BEICH
MOWCK W aHaJW3 TeHOB-KaHAWIAaToOB. B pesynprare Oblna co3maHa
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eanHas 0a3a reHOB, OTBEUAIONIMX 32 Pa3BUTHC WH-
(hapkTa MuoKapaa.

MarepuaJibl H METOABI

[Touck TeHOB, CBSI3aHHBIX ¢ MH(DAPKTOM MHUO-
Kapja MPOBOMIN TI0 UMEIOIINUMCS Pa3pO3HEHHBIM
CBEJCHMIM, TaK Kak equHoM 0a3bl reHoB 1o CC3
HeT. EcTh HekoTopbie 110/100us1 0a3 reHOB MO TEM
umu uaeiM Tunam CC3 uenoBeka. Hexotopeie u3
HuX, kK npuMmepy DisGeNet, BBIgacT Majo TeHOB:
MTHFR, ACE, GATA2, APOE, CX3CRI, PONI,
NO, ALOX5AP, KALRN, MYLK. Ilouck B 0a3ze re-
HOB «OMIM» Ha000pOT, BBIIACT OYCHBL OOJBIIOC
KOJIMYECTBO PE3YJIbTATOB, IPH 3TOM MHOTHE TC€HBI
MTOBTOPSIFOTCSI, U MHOTHE M3 HUX HE HMEIOT OTHOIIIE-
HUS K JaHHBIM 3a00JIeBaHMSIM, TO €CTh MOWCK He-
noctaTouHo 3¢ dexkruBeH. Hamu He ObLT0 HalICHO B
JIOCTYTTHBIX MCTOYHUKAX HWH()OpPMAIUU yIOBICTBO-
PUTENBHBIX 0a3 JaHHBIX 110 T€HaM, yYaCTBYIOIIUM B
CEPJCUYHO-COCYTUCTHIX 3a00JICBAHUSX B LIEJIOM H T10
otnenbHbpIM THHAM CC3 Toxe. MMerolmecs HemoJ-
HBbIE CBEJCHHs O T€HaX, yYacTBYIOIIUX B cepied-
HO-COCYIMCTBIX 3a00JICBaHUSIX, HE MOTYT CJIYXHUTh
OCHOBOW CHCTEMHOTO TIOJXOJa JIJIsl YCTaHOBJICHUS
POJIM KaXKJIOTO M3 HUX B PAa3BUTHU PA3INYHBIX TH-
noB CC3. IloatoMy mist co3maHusi aAeKBAaTHOU U
JIOCTOBEPHOM 0a3bl TEHOB MBI B3SUTH 32 OCHOBY CBe-
nenus, mverorntrecs B NCBI (HarmmonamsHOM IIEHT-
pe OMOTEXHOJOrMYeCKOM HH(pOpMAIMU) U uepe3
norckoByto cucremy PubMed (http://www.ncbi.
nlm.nih.gov/pubmed/) BBomMIM Ha3BaHWE NpOBe-
PSAEMOr0 T'eHa, ¥ COOTBETCTBYIOILYIO HH(OPMAIIHIO,
[0 CBSI3U €0 C UCKOMBIM 3a00JICBAaHHEM BHOCHIIH
B Hamry 0a3y maHHbIX. [IpoBepka moay4deHHbBIX JaH-
HBIX MPOBOMJIACH ITyTEM IMOUCKA B MyOIMKAIHSX 32
nocneaare 20 JIET CBS3HM TOrO TeHA ¢ N3y4aeMbIM
3aboneBanueM. CiemnyeT OTMETHTb, 9TO MTPAKTHYEC-
KM BCE I'HBI UMEIOT HECKOJIBKO CHHOHUMHYECKUX
Ha3BaHUU W ATO CUJIBHO 3aTPYIHSCT HISHTH(HKA-
LU0 TEHOB TI0 YCTAaHOBJICHHOH KIIACCHU(UKAINH B
NCBI. UMeroTcst TpyAHOCTH U B YCTAHOBJICHUH TH-
Ia CepJeYHO-COCYUCTON TAaTOJOTHH, MOCKOIBKY
€IMHON CHCTEMBI KIACCHU(HUKAIMH CEepJeIHO-CO-
CYJUCTBIX 3a00jieBaHMi HET. MBI HCIOJIb30BAIN
HanOoJiee 4acTo ynorpeOisieMyro B 3apyOexHOH n
PYCCKOSI3BIYHOM JHTEpaType CHCTEMY Kiacchupu-
Kanuu uH(papKTa MUOKapa, KOTopas MPUBOIUTCS
HUXKE.

WNHbapkT Muokapma — 3T0 OMEpTBICHHE (HEK-
pO3) YacTH CEpICYHON MBIIIIbI, BOSHHUKAIOIICS B
pe3ysibTaTe HapyUIeHUs KPOBOOOPAIICHHS, YTO
MIPUBOJUT K HEJOCTATOYHOMY ITUTAHHUIO CEPeTHON
MBIIIIBI KUCIOPOJIOM. B 3aBUCHMOCTH OT CHMIITO-

MOB BBIJICJISIFOT HECKOJIBKO BapUaHTOB HWH(apKTa
MHOKap/a:

AHTHHO3HBIM — caMblii pacipOCTpaHEHHBIH
BapuaHTt. llposBnsercs pmsimeiics Oosee momy-
gaca ¥ HE MPOXOJIAIICH TOocie mprueMa JIeKapcTBa
(HUTpOIIIMIIEpUHA) CUJIBHOM JaBALIEH WM CXKH-
Maroleii 00JbIo 3a rpyANHON. DTa OOJIb MOXKET OT-
JIaBaTh B JICBYIO TIOJOBUHY TPYJHON KIIETKH, a TaK-
e B JIEBYIO PYKY, YEJIOCTh U CIUHY. Y OGOJIBHOIO
MOJKET MOSBUTBCS CIIA00CTh, YYBCTBO TPEBOTH, CT-
pax cMepTH, CHIIbHOE TIOTOOT/ICTICHHE.

ACTMaTHYECKUI — BapHAHT, TIPH KOTOPOM Ha0-
JIO/1aeTCsl OJIBIIIKA MM yIyIIbe, CHIBHOE Ceplle-
Ouenue. boju yaie Bcero He ObIBAET, XOTS OHA MO-
KET SIBISIThCS TPEIISCTBEHHUIICH OABIIIKA. JTOT
BapHaHT Pa3BUTHs 3a00JICBAHUS XapaKTEPeH IS
CTapUINX BO3PACTHBIX TPYII U JIJIS JIIOJIEH, yKe pa-
Hee NepeHectnx HHPapKT MHOKap/a.

lacrpanruueckuii — BapuaHT, XapaKTepH-
3YIOUIUIICS HEOOBIYHOH JIOKaIN3aIet 00Im, KOTo-
past IposiBIsieTcsl B BepxHel obyactu xuBoTta. OHa
MOJKET paclpOCTPAHITHCS B 00JACTh JIOMATOK U B
crnuHy. JJaHHBIA BapraHT COMPOBOXKIAETCS MKOTOM,
OTPBLKKOM, TOLIHOTOM, pBOTOM. Benencreue Hem-
POXOAMMOCTH KHMIIEYHHKA BO3MOKHO B3/1yTHE JKH-
BOTA.

LlepeOpoBacKyIApHBIE — CHMITOMBI CBSI3aHBI
C UIIEMHEH TOJIOBHOTO MO3ra: TOJIOBOKPYKEHUE,
00OMOpOK, TOIIHOTA, PBOTA, TOTEPS OpPHUEHTAINH
B mpocTtpaHcTBe. [losiBiIeHHe HEBPOIOTHYECKON
CUMITOMATHKHU YCIIOKHSET IMOCTAHOBKY JTUArHo3a,
KOTOPBIH a0COJTIOTHO MPaBHUIIFHO MOYKET OBITH ITOC-
TaBJICH B JAHHOM CITy4ae TOJIbKO mpu oMoy KT,

ApUTMHUYECKUI — BapWaHT, KOTJa OCHOBHBIM
CUMITOMOM SIBIISIETCSI CEpALIeONEeHre: OITYIICHHE
OCTaHOBKHM cepila u nepedou B ero padore. bonn
OTCYTCTBYIOT WJIHM TPOSBISIFOTCS HE3HAYMTENBHO.
Bo3moxHO 10siBiIeHHE CJ1a0OCTH, OJBIIIKH, 00OMO-
POYHOTO COCTOSIHUS MJTH APYTHX CUMITOMOB, 00yC-
JIOBJICHHBIX MMaJICHUEM apTePHAIHLHOTO JaBICHUSI.

ManocuMNnTOMHBIM — BapuaHT, NMPU KOTOPOM
oOHapyKeHHe TIepEeHeCEHHOTO HMH(papKTa MHOKap-
Jla BO3MOkHO Tosibko nocne cuartus DKI'. Onnako
MIPEJIIIeCTBOBATh MH(PAPKTY MOTYT Takue c1abo BbI-
paKEHHbIC CHMIITOMBI, KaK OecrpuiYrHHasK ci1aboc-
Th, OJIBIIIKA, IIepebou B padote cepaua. I1pu modom
BapHaHTe WH(papKTa MHOKap/a JJIsl TOYHOTO JIHar-
HOCTHUPOBaHUs clieAyeT o0s3aTenbHo nenath DK,

baza renoB coznaercs B popmare Exel u B Bu-
IIe TEKCTOBOTO (paitira. B Hell mpuBOIATCS CBEIECHUS
0 T€HE U ero CHHOHUMHMYECKUX Ha3BaHUIX, MTOJTHOE
Ha3BaHHWE TeHa, KpaTKoe ONHMcaHue ero (GpyHKIWH,
WCTOYHUK WHpopMarmu (IyOIuKamms, agpec caiita
B UnTepHeTe).
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Pe3y.]'leaTbI H UX oﬁcyswlelme

B pesymeTate paboThl OBLTO YCTAHOBJICHO, YTO
185 reHOB cBs3aHBI C pa3BUTHEM HH(pApKTa MHUO-
kapna (tabmuma 1). ADAM wmeramnonentuaassl,
koaupyembie reHamu ACE2, ADAMS, mMoryT OBITh
BOBJICUCHBI B KJICTOYHYIO QJIT€3HI0 MIPU HEHpoJIere-
HEpaI¥H, U SBISTHCS MUILIEHBIO JUIS AJIEPTUIECKUX
3a00JIeBaHUH JBIXATEIBHBIX MyTEH, BKIIOYAS aCTMY.
Memannonenmudaza ADAM ¢ MOTHUBOM mpomboc-
NOHOUMA, Npodykm 3Kcrpeccun TeHoB ADAMTSI,
ADAMTS7 Moxer OBITh CBs3aHA C Pa3TUIHBIME
BOCIIAJIUTEIILHBIME MIPOIECCAMH, a TaKkKe C pas-
ButreM paka. Xemakunel (CCL2, CCLS, CCR2,
CCRS5) — Oenkn, KOTOpPBIC YYIAaCTBYIOT B IIPOIECCax
CO3pEBaHUs, TIEPEHOCA U PELUPKYJISAIUK JICHKOIH-
ToB. OHU TaK)K€ UTPAIOT BAXKHYIO POJIb BO MHOTHUX
naro(U3NONIOTHUECKUX TIpoIeccax, TAKUX Kak ai-
JICPrUYecKue peakiuu, UHQEKIUH, ayTOUMMYHHBIC
3a00JIeBaHus, BOCTIAIUTEIBHBIE TIPOIIECCHI, PA3BUTHE

omyxonuei 1 Tak ganee. CD14 ynukansHast MoJeKya
CBSI3BIBAIOLIAs KJIETOUYHBIEC (DAaKTOPBI €CTECTBEHHOT'O
HMMYyHHTETa (HEHTPOQHIBI, MOHOLHUTHI, MaKpoda-
i) u oOecleunBaroIas CBSI3bIBAHUE MaKpOMOJIe-
KyJl HOTEHIMAIbHBIX NTaTOICHOB HA PAHHMX 3Tarax
nH}ekuun. ['eHbl HHrHOUTOPOB IUKIIMH-3aBUCHMON
knHa3pl CDKN2A, CDKN2B vacto MyTHpYIOT 1 y 1a-
JISIOTCS B pa3nuuHbIX onyxoisix 1 CDKN2A sensier-
Csl BQXKHBIM I'€HOM-CYIIPECCOPOM OIyXojeH. benku
cemerictBa mutoxpom P450 (CYP2C8, CYP2C9,
CYP2J2, CYP4A11, CYP4F2, CYP2C19, CYP1A2)
13-32 €r0 MHOTOYHCIICHHBIX CyOCTPaTOB, MOTYT OBITh
BOBJICUEHBI B TAKHE MPOLIECCH, KaK INIFOKOHEOTEHE3,
Uppo3 MedueHu, auadet u pak. [lommmopdnsm rena
CYP2C19 cBsi3an ¢ nepeMeHHOH ClIOCOOHOCTHIO Me-
Ta00IM3UPOBaTh MEPEHUTONH. VI3MEHYMBOCTh IeHa
MTHFR, xoqupyIomero MeTriIeHTeTparuapodonar-
penyKTasy, BIMSET Ha pa3BUTHE COCYIUCTBHIX 3a00-
JieBaHMH, 1e(eKTOB HEPBHOU TPYOKH, paKa TOJICTON
KHIIIKK ¥ OCTPOro JIeiKo3a.

Ta6auna 1 — ['eHbl, y9acTByIOIINE B Pa3BUTHH HHPAPKTa MHOKapIa

ABCAI ATP-binding cassette, sub-family A (ABC1), member 1 24796288
ABCC6 ATP-binding cassette, sub-family C (CFTR/MRP), member 6 16854481
ABCCY ATP-binding cassette, sub-family C (CFTR/MRP), member 9 23739550, 16563363
ABCGI1 ATP-binding cassette, sub-family G (WHITE), member 1 22155456
ABO blood group (transferase A, alpha
ABO 1-3-N-acetylgalactosaminyltransferase; transferase B, alpha 23149138
1-3-galactosyltransferase)
ACE?2 angiotensin I converting enzyme 2 20797602, 16822235, 15833761
ADAMS ADAM metallopeptidase domain 8 21640993, 19575316
ADAMTS1 | ADAM metallopeptidase with thrombospondin type 1 motif, 1 15625312
ADAMTS7 | ADAM metallopeptidase with thrombospondin type 1 motif, 7 21239051
ADIPOQ | adiponectin, C1Q and collagen domain containing 24242286, 16990411
ADRA2B | adrenoceptor alpha 2B 12535806
Adrbl adrenergic receptor, beta 1 21626217
ADRBI1 adrenoceptor beta 1 19623647, 21626217, 20731869
ADRB2 adrenoceptor beta 2, surface 20230274, 19623647, 19190821
AGER advanced glycosylation end product-specific receptor 16728681
AGT angiotensinogen (serpin peptidase inhibitor, cladeA, member 8) 23283824, 23933419, 20663844
AGTRI angiotensin II receptor, type 1 15454732
ALDH? aldehyde dehydrogenase 2 family (mitochondrial) 24606814, 24333098
ALMS1 Alstrom syndrome 1 24122612
ALOXS arachidonate 5-lipoxygenase 18318662
ALOX5A4P | arachidonate 5-lipoxygenase-activating protein 18318662
ANGPT2 | angiopoietin 2 24886544
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Ipooonsicenue mabnuyor 1

AP3DI adaptor-related protein complex 3, delta 1 subunit 24916648
APOAI apolipoprotein A-I 21152377, 15488874
APOAS apolipoprotein A-V 25533799, 25487149
APOB apolipoprotein B 25083581
APOC3 apolipoprotein C-I11 18541587, 15488874, 8065384
APOE apolipoprotein E 23934537, 23223950
ARG1 arginase 1 17369504
BDNF brain-derived neurotrophic factor 25129264
BRAP BRCAI1 associated protein 19198608
BTN2A41 butyrophilin, subfamily 2, member A1l 21468600, 21211798
c3 complement component 3 24806427, 23764154
C4B complement component 4B (Chido blood group) 18032375
CASR calcium-sensing receptor 22527939
CCL2 chemokine (C-C motif) ligand 2 24078580
CCLS chemokine (C-C motif) ligand 5 21547257
CCR2 chemokine (C-C motif) receptor 2 24078580, 22285384
CCR5 chemokine (C-C motif) receptor 5 (gene/pseudogene) 24078580, 22285384, 21634220
CD14 CD14 molecule 23135962, 17617027, 15777548
CDI163 CD163 molecule 23873589
CD40 CD40 molecule, TNF receptor superfamily member 5 21488132
CD40LG | CDA40 ligand 16627810
CDKNIC |cyclin-dependent kinase inhibitor 1C (p57, Kip2) 17351341
CDKN24 | cyclin-dependent kinase inhibitor 2A 19272367, 19293724, 17351341
CDKN2B | cyclin-dependent kinase inhibitor 2B (p15, inhibits CDK4) 19293724, 19272367
CETP cholesteryl ester transfer protein, plasma 25474428, 2214263';1026% 25120972,
CFH complement factor H 17697822
CHGA chromogranin A (parathyroid secretory protein 1) 12543286
CLEC164 |C-type lectin domain family 16, member A 20036365
CNR2 cannabinoid receptor 2 (macrophage) 18636169
CPB2 carboxypeptidase B2 (plasma) 18683146
CRP C-reactive protein, pentraxin-related 25682033
CST3 cystatin C 19597298
CXCRI chemokine (C-X-C motif) receptor 1 19929462
CXCR2 chemokine (C-X-C motif) receptor 2 19929462, 14568904
CYP1A42  |cytochrome P450, family 1, subfamily A, polypeptide 2 24762860, 18850169, 15466009
CYP2C19 |cytochrome P450, family 2, subfamily C, polypeptide 19 25001880, 24762860, 24080325
CYP2C8 | cytochrome P450, family 2, subfamily C, polypeptide 8 25560582, 21047199
CYP2C9 | cytochrome P450, family 2, subfamily C, polypeptide 9 25560582
CYP2J2 cytochrome P450, family 2, subfamily J, polypeptide 2 25560582, 20597138, 19105833
CYP4A411 | cytochrome P450, family 4, subfamily A, polypeptide 11 22804341, 16957555
CYP4F2 | cytochrome P450, family 4, subfamily F, polypeptide 2 21127708, 19957603, 19097922
DDAH?2 dimethylarginine dimethylaminohydrolase 2 25236572
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DKK1 dickkopf WNT signaling pathway inhibitor 1 19720407
DNASE] deoxyribonuclease | 16877481
DOTIL DOT1-like histone H3K79 methyltransferase 24916648
DPP4 dipeptidyl-peptidase 4 23122333
DRDI1 dopamine receptor D1 22277051
EDNI endothelin 1 19672034
ENPP1 ectonucleotide pyrophosphatase/phosphodiesterase 1 24242286, 16186408
ESRI estrogen receptor 1 22061094, 20599431
F2R coagulation factor II (thrombin) receptor 19404549
FAIM2 Fas apoptotic inhibitory molecule 2 24393375
FG4 fibrinogen alpha chain 19143925
FGB fibrinogen beta chain 18982866
FGF2 fibroblast growth factor 2 (basic) 17872976, 14656920
FTO fat mass and obesity associated 20031593
GATA2 GATA binding protein 2 21788589
GCLC glutamate-cysteine ligase, catalytic subunit 12598062
GDF15 growth differentiation factor 15 24903195, 21312063
GHRL ghrelin/obestatin prepropeptide 24433403
GJA4 gap junction protein, alpha 4, 37kDa 14652665
GNB3 guanine nucleotide binding protein (G protein), beta polypeptide 3 22408428, 16139102
GOSR2 golgi SNAP receptor complex member 2 23675987
GP6 glycoprotein VI (platelet) 20227257
GSN gelsolin 19246681
GSTCD glutathione S-transferase, C-terminal domain containing 24915237
GSTM1 glutathione S-transferase mu 1 23275234
GSTP1 glutathione S-transferase pi 1 24915237, 21%;1548653(;’ 21389716,
HFE hemochromatosis 12850485, 12746412
HGF hepatocyte growth factor (hepapoietin A; scatter factor) 24502539, 24049022
HMOX1 heme oxygenase (decycling) 1 25571633, 21497776
HNRNPUL | heterogeneous nuclear ribonucleoprotein U-like 1 16690874
HSPAI2B | heat shock 70kD protein 12B 23729663
ICAM1 intercellular adhesion molecule 1 23493781
IGFI insulin-like growth factor 1 (somatomedin C) 18703768, 21039458
IGFBP1 insulin-like growth factor binding protein 1 21375933
ILI2B interleukin 12B 17901940
IL18 interleukin 18 24804827, 22015107
ILIRN interleukin 1 receptor antagonist 15869054, 1171%4176963;(;, 18703194,
IL23R interleukin 23 receptor 17901940
IL6R interleukin 6 receptor 23582716
ILF3 interleukin enhancer binding factor 3, 90kDa 21468600, 21347509
INSIG2 insulin induced gene 2 19197259
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ITGB3 integrin, beta 3 (platelet glycoprotein Illa, antigen CD61) 15575508
ITIH3 inter-alpha-trypsin inhibitor heavy chain 3 17211523
KCNJI1 potassium channel, inwardly rectifying subfamily J, member 11 14871556
KCNMAL g?;izs’i;rg rrcllgz??el, calcium activated large conductance subfamily M 18854754
KDR kinase insert domain receptor 24408994
KIAA0391 |KIAA0391 19624571
LAMA3 laminin, alpha 3 20036365
LDLR low density lipoprotein receptor 25533799, 25487149
LIPC lipase, hepatic 21252145
LIPG lipase, endothelial 17526978
LPL lipoprotein lipase 24407533, 21499891, 21252145
LRPI low density lipoprotein receptor-related protein 1 21671167
LRPS lrc;\évegf;sity lipoprotein receptor-related protein 8, apolipoprotein e 24867879, 17847002
LTA lymphotoxin alpha 24642747
MBL2 mannose-binding lectin (protein C) 2, soluble 22848725, 17846289
MEF24 myocyte enhancer factor 2A 20031581, 1185%85%95%% 16195615,
MIAT myocardial infarction associated transcript (non-protein coding) 17066261
MIF macrophage migration inhibitory factor (glycosylation-inhibiting factor) 19167373
MMPI matrix metallopeptidase 1 20654099, 20616708, 19620856
MMP3 matrix metallopeptidase 3 21900582, 18342317, 15467919
MPO myeloperoxidase 20846733
MRPS6 mitochondrial ribosomal protein S6 25697262
MTAP methylthioadenosine phosphorylase 19272367
MTHFR methylenetetrahydrofolate reductase (NAD(P)H) 24418373, 24242286, 22885090
NAMPT  |nicotinamide phosphoribosyltransferase 22251423
NFKBI nuclear factor of kappa light polypeptide gene enhancer in B-cells 1 20304615
NFKBILI Illrllllcl:llgiro fﬁ(;lt(oer 1of kappa light polypeptide gene enhancer in B-cells 17517687, 17485095
NOS3 nitric oxide synthase 3 (endothelial cell) 24498040
NOXS5 NADPH oxidase, EF-hand calcium binding domain 5 22503554
OLRI oxidized low density lipoprotein (lectin-like) receptor 1 17321727
P2RY2 purinergic receptor P2Y, G-protein coupled, 2 19797825, 16543499
PCSK2 proprotein convertase subtilisin/kexin type 2 20036365
PCSK9 proprotein convertase subtilisin/kexin type 9 25180781, 20699424
PDE4D phosphodiesterase 4D, cAMP-specific 16635437
PLA2G4A4 | phospholipase A2, group IVA (cytosolic, calcium-dependent) 22378731
PLAUR plasminogen activator, urokinase receptor 20518747
PLCL2 phospholipase C-like 2 24916648
PONI paraoxonase 1 25155309, 24426219
PPARG peroxisome proliferator-activated receptor gamma 22653647, 20307515
PPIA peptidylprolyl isomerase A (cyclophilin A) 18321308
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PRFI perforin 1 (pore forming protein) 21661365
PROCR protein C receptor, endothelial 18757851
PSMA6 proteasome (prosome, macropain) subunit, alpha type, 6 22882272, 19272601

PTX3 pentraxin 3, long 23285251
S§10041 S100 calcium binding protein A1l 16168714
S10046 S100 calcium binding protein A6 23844739

S100B S100 calcium binding protein B 23000886, 21663912

SCAP SREBF chaperone 17383658

SELE selectin E 24639176, 24458828

SELP selectin P (granule membrane protein 140kDa, antigen CD62) 24639176, 24504449

SEMA3F sszrgz;tc;gfn(a;g; Z;}l}t:;ﬁ(;g;gbulin domain (Ig), short basic domain, 20036365
SERPINEI §erpip peptidase inhibitor, clade E (nexin, plasminogen activator 24566095, 23976861, 23866515,
inhibitor type 1), member 1 23283030

SF342 splicing factor 3a, subunit 2, 66kDa 24916648
SH2B1 SH2B adaptor protein 1 21907990

SHBG sex hormone-binding globulin 24327369

SHH sonic hedgehog 23915524

SIRTI sirtuin 1 25706717

SLC543 solute carrier family 5 (sodium/myo-inositol cotransporter), member 3 25697262
SLC6A18 | solute carrier family 6 (neutral amino acid transporter), member 18 21420947

SMTN smoothelin 22963604

SOD1 superoxide dismutase 1, soluble 22006090

SOD3 superoxide dismutase 3, extracellular 19526392

SP1 Sp1 transcription factor 23633075
ST12 suppression of tumorigenicity 2 25673187

STAT3 sfzirtlgi)transducer and activator of transcription 3 (acute-phase response 24779911

TFAM transcription factor A, mitochondrial 20863902, 16043643
TGFBI transforming growth factor, beta 1 22872813, 22513132, 22136666
TGFBRI transforming growth factor, beta receptor 1 22136666
THBSI thrombospondin 1 25393858
TIMP1 TIMP metallopeptidase inhibitor 1 22449760

TLR4 toll-like receptor 4 25316132, 23121518
TM6SF?2 transmembrane 6 superfamily member 2 24633158

TNF tumor necrosis factor 25116971
TNFSF4 | tumor necrosis factor (ligand) superfamily, member 4 21445270
TNNCI troponin C type 1 (slow) 18805052

TNNI3 troponin I type 3 (cardiac) 18805052

ucep2 uncoupling protein 2 (mitochondrial, proton carrier) 19527523
UGTIA41 | UDP glucuronosyltransferase 1 family, polypeptide Al 22935421
VAMPS vesicle-associated membrane protein 8 16690874
VEGFA vascular endothelial growth factor A 21362767
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[IpuBeneHHBI BBINIE HEMONHBIM TIEPECUYCHb
MIPOSIBIISTIONINXCS TIPH WH(pAPKTe MHOKap/a TeHOB,
MPOJYKTB KOTOPBIX Y4YacCTBYIOT B JBYX M 0OoJjiee
poIeccax, CBUICTEIBCTBYET O CIIOKHOCTH B UHTE-
pIIpeTany poJid TeHOB B Pa3BUTHH Pa3HBIX 3a00-
neBanuii. OUeBUIHO, YTO JJI1 TOYHOM JUArHOCTUKU
3a00NIeBaHUl HEOOXOJMMO HCIIOJIb30BaHUE Habo-
poB (accoruanuii) HECKOJIbKUX T€HOB.

Oco0eHHOCThIO 0a3bl JAHHBIX 110 TEHAM, Y4acT-
BYIOIIIUM B pa3BUTUU HH(PAPKTa MHOKAp/a SIBIISICT-
Csl OTCYTCTBHE B HEW T€HOB TPAHCKPHITIIHOHHBIX
¢dakropoB cemeiictBa ZNF. B reHome dyenoBeka
YUCJIO 3THX T'CHOB COCTaBIIIET HECKOJBKO COTEH.
B pa3BuTHH HEKOTOPHIX OHKOJOTHYECKUX 3a00I1e-
BaHUI YYacCTBYIOT JCCSATKH 3THX TeHOB. CremoBa-
TEJIbHO, ATy OCOOCHHOCTh MOYXHO HCIOJB30BaTh
MIPU MOJIEKYJISIPHON JAMAarHOCTHKE WH(pApKTa MHUO-
Kapja.

JloTOTHUTETEHBIMU MOJIEKYJISIPHBIMU (haKTOpa-
MU YY9acTBYIONIMMH B Pa3BUTHH MHOTHX 3a00JeBa-
HUH sBisitoTest MmicroRNA. DT HU3KOMOJEKYIIsIp-
Hele RNA CENneKTUBHO PErylHupyrOT 3KCIPECCUI0
MIPAKTHYECKN BCEX T€HOB YEIIOBEKa M MOTYT BBI3-

BaTh KakK 3a00JIeBaHUE, TaK W HCIIOJIb30BAThHCS B Te-
pamuu 3TuX 3aboneBanuii [10-13].

AHanu3 WH(GOPMALMK 0 W3YYCHHUIO Y4YacTHsI
reHoB B pa3Butud CC3 moOKa3bIBAET, UYTO YHUCIIO
myOJuKawii o 3Toi mpodiieMe B MOCIEIHNE TO-
JIbl OBICTPO yBeIMUMBaeTCs. B 3TuX myOJMKanusx
MOATBEPKIACHO Y4YacTHE MHOTHUX paHee YCTaHOB-
JICHHBIX TE€HOB B PAa3BUTHH Pa3IMYHBIX THUIIOB CEp-
JICYHO-COCYJTUCTBIX 3a00JICBAHUN UM  BBISBIICHBI
HOBBIC T'€HBI. TO CBUJCTEIBLCTBYET O MEPCIECKTUB-
HOCTH BBIOPaHHOTO HAMH HAIPaBIICHHUS W BO3MOXK-
HOCTH Ha OOJNBIION (akTHYecKOH 0aze MOIYYHTh
0oJiee TOCTOBEPHBIC PE3yIbTaThl 00 yUYaCTHH I'CHOB
B Pa3BUTUH PA3IUYHBIX THIIOB CEPIEYHO-COCYIHIC-
TBIX 3200JI€BaHUI.

CocraprneHHas 0a3a JaHHBIX 10 TeHAM, Y4aCTBYFO-
MM B Pa3BUTHM HWH(pAPKTa MHOKap/a, O€3yCIOBHO
OyZleT YBEIIMUUBATBLCS 34 CUCT aKTUBHOTO W3YUCHHS
ponu reHoB B pa3Butuu MIM. OpHaKo cocTaBlieHHAs
Hamy 0a3a JTAaHHBIX T10 T€HaM, YYacTBYIOIIUM B pa3-
BUTUM UH(DapKTa MHOKapJia, YK€ UCIOIb3YeTCsl IS
pa3pabOTKH METOJIOB TMArHOCTHKY PA3IYHBIX THITOB
Cep/ICIHO-COCY TUCTHIX 3200I€BaHUH.
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