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bbIA MpoBeaeH MOMCK reHOB-KaHAMAATOB, CBS3aHHbIX C pa3BUTMEM
uwemmnueckoro 3aboaesanust cepaua. CospaHa 6a3a AaHHbIX MO reHaMm,
CBSI3aHHbIM C Pa3BUTUEM MLLIEMUYECKOTrO 3a60AEBaHNS CEPALIA U NMpoaHa-
AV3MPOBaHbI B CPaBHUTEABHOM acrnekTe PpyHKLMM 3TUX reHoB. [Toka3aHo,
UYTO MHOIME M3 FeHOB, YYaCTBYIOLMX B PA3BUTMM MLLIEMUYECKOrO 3a60Ae-
BaHMS CEPALLQ, CBSA3aHbl C Pa3BUTUEM APYTMX CEPAEYHO-COCYAMCTBIX 3a-
6OAEBaHMIN: MHMAPKT MMOKAPAQ, apTEPMAAbHAs TUMEepPTEH3UsI, aTepoCK-
AEpPO03, METABOANYECKUIA CUHAPOM. AHAAM3MPYETCS ydyacThe 3TUX FeHOB
B Pa3BUTUM PA3AMUHBIX COLMAABHO 3HauMMbIX 3ab6oAeBaHuil. Co3paHHas
6a3a AaHHbIX MO reHam, CBSI3aHHbIM C PAa3BUTUEM MLLIEMMYECKOro 3a60-
AEBaHWUS CepALLA, CAY>KMT OCHOBOM AASl BbISBAEHMS T€HOB, 3KCNpeccms
KOTOpbIX 3aBUCUT OT aeicTBus microRNA. O6cyskaAaeTcst MCMoAb30Ba-
HME MOAyYeHHOM 6a3bl AQHHbIX MO reHam B pa3paboTke METOAOB paHHew
AMArHOCTMKM MLLIEMMYECKOro 3a60AeBaHUS CepALIA C MOMOLLIO MOAEKY-
ASIPHO-TEHETUYECKMX MapKepPOB.

KatoueBble cAoBa: vilemmyeckoe 3aboAaeBaHue cepaLia, reH, microR-
NA, mRNA, anarHocTumka.

The search of the genes-candidates associated with the development
of ischemic heart disease is conducted. A database of genes associated
with the development of ischemic heart disease is created and the func-
tions of these genes analyzed in a comparative aspect. It has been shown
that many of the genes involved in the development of ischemic heart
disease also associated with the development of other cardiovascular dis-
eases: myocardial infarction, hypertension, atherosclerosis, metabolic syn-
drome. These genes participating in different social meaningful diseases is
analyzed. A database of genes associated with the development of isch-
emic heart disease is the basis for the identification of genes which expres-
sion is dependent on the action of microRNAs. The features of the result-
ing database of genes in the development of ischemic heart disease early
diagnostics methods, using molecular genetic markers are discussed.

Key words: ischemic heart disease, gene, microRNA, mRNA, diag-
nostics.

KypekTiH MWeMUsAbIK, aypybl AamybiMeH GaliAaHbICTbl KaHAMAQT-
reHAep i3pecTipinai. JKypekTiH MIWeMUSAbIK aypybl AamybiMeH GarAa-
HbICTbl FEHAEPAIH AepeKkTep KOpbl KYPbIAAbI >KOHE OCbl FreHAEPAiH (DYHK-
LMSIAQPbIHbIH, CaAbICTbIPMaAbl aCMeKTiae TaAAdybl XKYPridiaai. XKypekTiH,
MLIEMUSIABIK, aypybl AaMyblHA KaTbICaTbiH FreHAEPAIH Ke0ici 6acka sKypek-
TaMblp aypyAapbliHbIH, (MMOKapA MHGAPKTICI, rMNepToHus, aTepoCKAEpPO3,
MEeTabOAUTTIK CMHAPOM) AaMyblHa 6aMAQHbICTbI eKeHi KepceTiaai. bya
reHAEPAIH 8p TYPAI 8AEYMETTIK aypyAapbliHa KaTbICybl KApacCTbIPbIAAbI.
JKypekTiH MWEeMUSAbIK, aypybl AamybiMeH GalAaHbICTbl KypbIAFaH FeH-
AEPAIH AepekTep Kopbl, akcnpeccuacbl MUKPOPHK-Fa Tayeaai reHaepAi
Taby yuwiH, Heri3 GOAbIN TabblAaAbl. MOAEKYASPAbI-TEHETUKAABIK, Map-
KepAep KeMeriMeH, XXYPeKTiH, ULLEMUSIAbIK, aypybiH epTe AMarHoCTuKaAay
BAICTEPIH AAMBbITY YLUIH, aAbIHFaH FeHAEPAIH AepeKkTep KOPbIHbIH ManaAa-
AQHYbl TaAKbIAQHABI.

Ty#iiH ce3aep: XXYPEKTiH ULLEMUSABIK, aypybl, reH, MukpoPHK, MPHK,
AMarHocTmKa.
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BBenenune

Cepneuno-cocyaucteie 3abomeBanust (CC3) oTHOCATCS K CO-
UaTbHO 3HAYMMBIM 3a00sieBaHusIM B Ka3axcrane u BO BceM MHUpe.
Nmemnueckas 6onesns cepana (MBC) npencrasmnsier coboii 00yc-
JIOBIIEHHOE PAacCTPOHCTBOM KOPOHAPHOTO KPOBOOOpAIIEHHS ITOPa-
KCHUE MHOKap/a, BO3HHUKAIOIIEe B PE3yJibTaTe HapyIICHUs paB-
HOBECHSI MEXIy KOPOHAPHBIM KPOBOTOKOM W METa0OIHUYECKUMHU
MOTPEOHOCTSIMH CEPJICYHON MBIIEL. VHBIMU CllOBaMH, MHUOKap/]
HYXJaeTcsi B OOJBIIEM KOJIMYECTBE KUCIOPOJA, YeM €ro MoCTyIl-
neHne ¢ kKpoBbro. MBC MoxkeT mpoTekats ocTpo (B BUe UHPapKTa
MHOKap/a), a TakKe XPOHUUYECKH (MEPHOANUIECKUE TTPUCTYTIBI CTe-
HOKapJIuu).

Nmemnyeckast 6011€3Hb ceplilia — 09€Hb PacpoCTpaHEeHHOE 3a-
OoseBaHne, O/IHA U3 OCHOBHBIX IIPUYHH CMEPTHOCTH, a TaKKe Bpe-
MEHHOM U CTOHKOW yTpaThl TPYAOCIIOCOOHOCTH HACEIICHUS B Pa3BH-
THIX cTpaHax Mupa. B cBs3u ¢ atum npobiema NbC 3annmMaet o1HO
13 BEAYIIUX MECT CPEeIN BAXKHEHIINX MEIUITMHCKUX TTpodimeM XXI
Beka. CepIeYHO-COCYIUCTHIE MTATOJIOTHU — MHOTO(aKTOpHBIE 3200-
JIEBAHUSI C MHOTOYMCIICHHBIMH 3BEHBSMU TaToreHe3a. Hampumep,
TUCOYHKIHS SHIOTETUS COCYIOB SBISETCS OJHUM W3 BAKHEHUIITHX
KOMIIOHEHTOB TaToreHesa npaktudecku Bcex CC3, Bkirouas are-
POCKIIEpO3, apTepHaIbHYIO0 THIIEPTOHHUIO, UIIEMHUYECKYIO OOJIe3HBb
cepia, XpOHUIECKYIO CepIEYHYI0 HEOCTAaTOYHOCTh, SHAOKAPNT.
Juis Takux 3a00NeBaHUN XapaKTepeH CIOXHBIM MeXaHu3M (popMu-
poBaHus (heHOTHIIA, B OCHOBE KOTOPOTO JICKHT B3aMMOJICHCTBHE
reHeTHIeCcKuX (PaKTopoB ¢ hakTopaMu BHENTHEH cpenl. B mocien-
HHUE TOJbl OOJBIIOE KOJHMYECTBO IKCIIEPUMEHTANBHBIX paboT moc-
BAIIEHO TIOUCKY T€HETHYECKNX (haKTOPOB, MPUBOMISIINE K Pa3BU-
o MBC, Tak Ha3bpIBaeMbIX reHOB-KaHAMAATOB [1-14]. IIpu sTOM
JUIL KaXIOTO KOHKPETHOTO 3a00JieBaHMs HEOOXOJUMO BBIACTHUTH
TPyTMITy T€HOB-KaHMIATOB, TPOIYKThI KOTOPBIX MOTYT MPSIMO HITH
KOCBEHHO y4acTBOBATh B Pa3BUTHH maTojioruu. Mccnemyercs rexe-
TUYECKasi OCHOBA MIIEMUYECKON 00JIe3HU cepila U (puOpHuIsium
MpeJIcep/ Ui, TPOBOUTCS TIONCK MEXaHU3MOB OOJIE3HH U TeparieB-
THYECKHUX MuIIeHeH [8]. 3ydueHa BO3MOKHAS CBS3h MEKIY MHOXKE-
CTBOM I€HETHYECKUX BAPUAHTOB C MIOBBIIICHHBIM PHCKOM Pa3BUTHS
WIIEMHYECKOW OOJIe3HH Cep/illa MU PUCKOM BHE3AIHOH CepledHON
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cmept [9]. [Tokazana cBsi3b MEXKIy MOTUMOPHU3-
MoM anb(a-pakTopa HEKPO3a OIYXOJIH U PUCKOM
BO3HUKHOBEHMs HIIEMHUYECKOH OosIe3HH cepaua
[10]. YcranoBneHa CBSI3b MEXKAY TEHETUYECKUM T10-
mumopduzmom anonunonporenHa Al, C3 u puckom
nmemMudeckoit 6onesnu cepana [11, 12]. Hecmotps
Ha MHOXECTBO HCCJIEJOBaHUI B 00IaCTH TEHETUKU
UBC [1-14] no cux mop HET equHON 0a3bl yCTaHOB-
JICHHBIX I'€HOB, Y4aCTBYIOUIUX B Pa3BUTHU UIIEMU-
YecKoi 00JIe3HU ceplia.

HenaBHo Ob11O BBISIBICHO, YTO Ha HKCIPECCUIO
IeHOB-KAaHIUJATOB MOT'YT BIHUATh 3((PEKTUBHBIE pPe-
TYJISATOpBI, Tak Ha3biBaeMble mictoRNA, koTopsie
UTparoT OOJBIIYIO POJIb BO BCEX KIIIOUYEBBIX OMOIIO-
IMYECKHUX IPOLECCax, B TOM YUCIIE U NPH pa3jiny-
HBIX TATOJIOTHSAX CEPAECYHO-COCYIUCTON CHCTEMBI
[15-21]. Ot HaHOpa3MEpHBIE MOJIEKYJBI BBI3bI-
BAaIOT Pa3BUTHE MHOTUX 3a00JI€BaHUI, B TOM YUCIIE
CC3. VYcraHoBieHHE O€NOK-KOAUPYIOMIUX T'EHOB,
CBSI3aHHBIX C MILIEMUYECKUM 3a00JIeBaHUEM CEpALa,
nMeeT OOJIbIIOE 3HAYECHUE VIl AMArHOCTUKU U Jie-
YeHusi JaHHoro 3aboneBanus. [loaTomy Hamu ObLI
MIPOM3BE/ICH MOUCK M aHAIN3 XapPaKTEPUCTHK T'€HOB-
KagunaToB. B pesynbprare paboThl HA OCHOBE IIOC-
JIeNHUX JTAaHHBIX HAYYHOH JHTEpaTypbl U JPYTUX
nHGOPMALMOHHBIX PECYpPCOB ObliIa cO31aHa eUHas
0a3a reHoB, oTBevaromux 3a pazsurue NBC.

MartepuaJibl U METOABI

B 6aze mannbix NCBI (http://www.ncbi.nlm.
nih.gov/), ObUT IPOU3BEICH MOUCK T€HOB, MTPH 3TOM
HazBaHWEe 3a00JIeBaHUS OBIJIO WCIIONIB30BAHO Kak
KIIFOYEBOE CJIOBO (TMOA0Op KITFOUEBBIX CIIOB OBLI B
pa3NMYHBIX BapuaIusx). Tak, Ha KaKIbIi 3ampoc Mo
HBC, nouck BeIgaBall HECKOJIBKO COT MeHOB-KaHI1-
JIaTOB, KX/l N3 KOTOPBIX MPOBEPSIICS OTIIEIBHO.
ITpoBepka MPOBOAMIACH MTyTEM MOUCKA CBSI3U ITOTO
TeHa C COOTBETCTBYIOIINM 3a00JICBAHUEM B ITyOJIH-
Kanusx 3a nociennaue asaaunare jer (http:/www.
ncbi.nlm.nih.gov/pubmed/). Takum o6pa3om, BbIsiC-

HSJIach CBSI3b T€HA C COOTBETCTBYIOIIMM 3a00JIeBa-
HUEM M CO3/IaBajach 0a3a reHOB, YYACTBYIONIMX B
Pa3BUTHH HIIEMUYECKON O0JIE3HU CepIIia.

Pe3yabTaThl U UX 00CyK/IeHHE

B pesynbraTte paboThl OBLIO yCTaHOBJIEHO, YTO
174 rena cBsizaHbl C Pa3BUTHEM HIIEMUYECKOTO 3a-
OoneBanus cepiia (Tadmuia 1). BeisBieHHbIE reHbI
YYacTBYIOT BO MHOYKECTBE OHOJOIMYECKHX MpO-
IIECCOB M ATO YCJIOXHSET YCTAaHOBJICHHE WX BKJa-
Jla B pa3BUTHE pa3IMyHbIX naTtojoruid. Hampumep,
Oenxu cemeiictBa amnonunonporenHoB (APOAI,
APOA2, APOAS, APOB, APOC2, APOC3, APOE)
CBsI3aHBI C 3200JI€BaHUSIMH JIMITUIHOTO OOMEHa (TH-
MOOETTAINIONPOTENHEMHUS,  THIIEPXOIMCTEpUHE-
Mmus). DepMeHTHl THIAa TIYyTaTHOH-S-TpaHcdepas
(GSTM1, GSTT1) oTBeuaroT 3a BOCIPUUMUYUBOCTh
YesloBeKa K KaHIleporeHaMm M ToKcuHaMm. benku ce-
MmetictBa naTepierikuaos (IL10, IL15, IL18, IL1B,
IL4) yuactBytor B JAK-STAT curnaipHOM myTH,
KJIETOUHOU nponudepanuy, amnonrose, Juddepen-
[UAIMA ¥ CBS3aHBI C Pa3BUTHEM PEBMATOHHOTO
apTpuTa, ayTOMMYHHBIX 3a0oseBanuil. Penentopsl
aKkTUBaTOphl nponudepannu nepokcucom (PPARA,
PPARD, PPARG) BIuAOT Ha OJKCIPECCHIO Te-
HOB-MUILICHEH, yYacTBYIOIIMX B mpoiudepanuu u
mudQepeHuInanuy KJIeToK, B IMMYHHBIX M BOCIa-
JUTENBHBIX OTBEeTaX. DHXaHcep pakTopa 2A MUOIIH-
ToB (MEF2A) BOBNeUeH B KJIETOUHBIE MPOIIECCH, B
TOM YHMCJIC B Pa3BUTUE MBIIIL, HEHPOHATIBLHYIO TU]-
(hepeHIMpPOBKY, KOHTPOJIb POCTa KIETOK W aIloll-
T03. Martpukcuble memanionpomeunasvi (MMP3,
MMP9) y4yacTByIOT B 3aKUBJICHHH paH, IPOTPECCH-
POBaHHUU aTepPOCKIIEPO3a M B WHUIMAIINN OITyXOJIH.
depMeHTHI TapaOKCOHA3bI CBA3aHbI HE TOJIBKO Cep-
JICYHO-COCYJMCTBIMU 3a00JI€BaHUSIMH, HO M UMEIOT
OTHOIIIEHHE K HEKOTOPHIM MEeTaboIHYecKuM 3a00-
JIeBaHUSIM, B TOM uuciie U K auadery. [en ABCAL1
(ATP-cBsi3bIBaIOIIECH KacceTa), y4acTBYET B JIMITHI-
HOM TOME0CTa3€ KIETOK NMMYHOH CHCTEMBI.

Taduuua 1 — ['eHbl, yyacTBYIOUIME B Pa3BUTHH HIIEMUYECKOTO 3a00ICBaHUS cepaia

I'en OduiranbHOe MOTHOE HA3BaHUE HWcrounuk nudopmannu, PMID
ABCAl ATP-binding cassette, sub-family A (ABC1), member 1 24942079
ABCBI1 ATP-binding cassette, sub-family B (MDR/TAP), member 1 25118983, 24328528, 23056288
ABCGS8 | ATP-binding cassette, sub-family G (WHITE), member 8 24691589
ABO blood group (transferase A, alpha
ABO 1-3-N-acetylgalactosaminyltransferase; transferase B, alpha 25449469
1-3-galactosyltransferase)
ACE angiotensin I converting enzyme 25501306
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Arambaesa II1.A. n np.

Ipooonsicenue mabauyor 1

ACE2 angiotensin I converting enzyme 2 24142614, 18753062, 16822235
ADIPOQ | adiponectin, C1Q and collagen domain containing 24843760
ADORA3 | adenosine A3 receptor 21675873
AGER advanced glycosylation end product-specific receptor 23894685, 21521347
AGT angiotensinogen (serpin peptidase inhibitor, clade A, member 8) 22791700
AGTRI angiotensin II receptor, type 1 22782431
AGTR2 angiotensin II receptor, type 2 24385301, 19861351, 19861349
ALDH2 | aldehyde dehydrogenase 2 family (mitochondrial) 24606814, 24606813, 24333098
ALOXS5AP | arachidonate 5-lipoxygenase-activating protein 22726381, 21199733, 18775537
AMPD]1 | adenosine monophosphate deaminase 1 24508110, 18855224, 17565237
ANGPT?2 | angiopoietin 2 23190218
ANGPTL4 | angiopoietin-like 4 20829508, 18940399
APOAI apolipoprotein A-I 25170076
APOA2 20855565

25127531, 24903888, 24775272,

APOAS5 | apolipoprotein A-V 24690159, 24684850

APOB apolipoprotein B 25537066
APOC2 | apolipoprotein C-II 15793777, 12079439
APOC3 | apolipoprotein C-IIT 24941082, 24941081, 24772377, 23173569

25332476, 25319703, 25319693,

APOE apolipoprotein E 25282659, 25150286

AS3MT | arsenite methyltransferase 22341486
C3 complement component 3 25380998, 25371745
CCR2 chemokine (C-C motif) receptor 2 21868018, 20181074
CCR5 chemokine (C-C motif) receptor 5 (gene/pseudogene) 23312573
CD14 CD14 molecule 25668619, 23878597, 23277403
CDI163 CD163 molecule 19961729
CD36 CD36 molecule (thrombospondin receptor) 25299084, 2511862, 24049523
CDKN24 | cyclin-dependent kinase inhibitor 2A 24930384, 24573017

18649068, 21087763, 10907856,

CELSR2 | cadherin, EGF LAG seven-pass G-type receptor 2 18262040, 22003152

CETP cholesteryl ester transfer protein, plasma 25474428, 25115339, 24746832, 24737438
CFH complement factor H 23296223, 17483111
CHDS1 Coronary heart disease, susceptibility to, 1 11734540
CHDS?2 Coronary heart disease, susceptibility to, 2 11078477
CHDS3 Coronary heart disease, susceptibility to, 3 16261168, 11078477
CHDS4 | Coronary heart disease, susceptibility to, 4 11818963
CHI3L1 | chitinase 3-like 1 (cartilage glycoprotein-39) 22433444
CMAI chymase 1, mast cell 21796807
CNDPI | carnosine dipeptidase 1 (metallopeptidase M20 family) 16965804
CNR1 cannabinoid receptor 1 (brain) 21633404, 22029183
CPB2 carboxypeptidase B2 (plasma) 18683146
CRP C-reactive protein, pentraxin-related 25683698
CSMDI | CUB and Sushi multiple domains 1 19132087
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Ipooonsicenue mabnuyor 1

CTCF CCCTC-binding factor (zinc finger protein) 19060911
CX3CRI1 | chemokine (C-X3-C motif) receptor 1 22897138, 22731642, 19628406, 19439304
CXCLI10 | chemokine (C-X-C motif) ligand 10 18617279, 16239601
CXCLI2 | chemokine (C-X-C motif) ligand 12 23531450
CXCLI16 | chemokine (C-X-C motif) ligand 16 19954776, 18339644
CXCLS chemokine (C-X-C motif) ligand 8 21731663, 18617279
CXCR6 | chemokine (C-X-C motif) receptor 6 21233446
CYBA cytochrome b-245, alpha polypeptide 24477591, 24039708
CYPIAI | cytochrome P450, family 1, subfamily A, polypeptide 1 2187 115632390,6?; e P
CYP2C19 | cytochrome P450, family 2, subfamily C, polypeptide 19 25647335, 25264752, 25008027
CYP2C8 | cytochrome P450, family 2, subfamily C, polypeptide 8 21047199, 17429317
CYP2J2 | cytochrome P450, family 2, subfamily J, polypeptide 2 23684773, 21642892, 17429317, 16839864
CYP344 | cytochrome P450, family 3, subfamily A, polypeptide 4 21199372
DAB2IP | DAB2 interacting protein 21444365
DDAH?2 | dimethylarginine dimethylaminohydrolase 2 22923027
DNAHII | dynein, axonemal, heavy chain 11 19060911
DOCK7 | dedicator of cytokinesis 7 21860704
ENPPI ectonucleotide pyrophosphatase/phosphodiesterase 1 18664022
EPHXI epoxide hydrolase 1, microsomal (xenobiotic) 20693709
EPHX2 epoxide hydrolase 2, cytoplasmic 21642892
ESRI estrogen receptor 1 20153472
ESR2 estrogen receptor 2 (ER beta) 16099331
F2 coagulation factor II (thrombin) 21332313, 14701945
F2RL3 coagulation factor II (thrombin) receptor-like 3 22511653
F5 coagulation factor V (proaccelerin, labile factor) 21332313, 14701945
F7 coagulation factor VII (serum prothrombin conversion accelerator) 20735728, 20086294
FABP4 fatty acid binding protein 4, adipocyte 21600061, 21552513
FADS?2 fatty acid desaturase 2 21040914, 18842780
FADS3 fatty acid desaturase 3 21040914
FCGR24 | Fc fragment of IgG, low affinity Ila, receptor (CD32) 23906684, 20973705
FGB fibrinogen beta chain 21332313, 20873219,
FGF2 fibroblast growth factor 2 (basic) 23578358
FOLHI folate hydrolase (prostate-specific membrane antigen) 1 19060911
GCKR glucokinase (hexokinase 4) regulator 24385677
GDF1I15 growth differentiation factor 15 21312063
GHR growth hormone receptor 24706164
GPI1BA glycoprotein Ib (platelet), alpha polypeptide 23252292
GP1BA glycoprotein Ib (platelet), alpha polypeptide 23252292
GSTM1 glutathione S-transferase mu 1 25419371, 25183432, 24525147
GSTTI glutathione S-transferase theta 1 23179362, 22729902, 21848428
HFE hemochromatosis 23792;) g éé 1251219’617; 86 i 328620879’
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Arambaesa II1.A. n np.

Ipooonsicenue mabauyor 1

HIFIA EZE;);IS) tllggulec‘t;}; ) factor 1, alpha subunit (basic helix-loop-helix 24769354
HMGCR | 3-hydroxy-3-methylglutaryl-CoA reductase 25084356, 23933271
HMOXI1 | heme oxygenase (decycling) 1 24762402, 24670375
HNF1A4 | HNF1 homeobox A 25202455
HP haptoglobin 24535155
HSPAS heat shock 70kDa protein 8 20300519
HTR24 5-hydroxytryptamine (serotonin) receptor 2A, G protein-coupled 24770757
HTR2C | 5-hydroxytryptamine (serotonin) receptor 2C, G protein-coupled 24770757
ICAM1 intercellular adhesion molecule 1 25503951, 24993975, 24378000
IFNG interferon, gamma 22189538
IGFI insulin-like growth factor 1 (somatomedin C) 23160066, 21915365
IGFBP3 | insulin-like growth factor binding protein 3 21915365
IL10 interleukin 10 25296499, 24327156
IL15 interleukin 15 24603895
IL18 interleukin 18 24040261
ILIB interleukin 1, beta 22768033, 20206549
L4 interleukin 4 25189918
IL6R interleukin 6 receptor 24971337, 23073775, 22421339, 19567438
INSIG1 insulin induced gene 1 18989534
INSIG2 | insulin induced gene 2 18989534
IRF8 interferon regulatory factor 8 23661672
ITGA2 integrin, alpha 2 (CD49B, alpha 2 subunit of VLA-2 receptor) 20485444
ITGB3 integrin, beta 3 (platelet glycoprotein Il1a, antigen CD61) 24437179, 15575508
ITIH4 inter-alpha-trypsin inhibitor heavy chain family, member 4 24023573
KALRN | kalirin, RhoGEF kinase 25316661
KCNJI1 | potassium channel, inwardly rectifying subfamily J, member 11 24068186
KIF6 kinesin family member 6 23236363, 22192511
LCAT lecithin-cholesterol acyltransferase 25110219, 23430610
LDLR low density lipoprotein receptor 24900971
LEPR leptin receptor 19567438, 18854995
LIPC lipase, hepatic 23113123, 20855565, 20851298
LIPG lipase, endothelial 24886585
LPA lipoprotein, Lp(a) 25419416
LPL lipoprotein lipase 24648989
LTA lymphotoxin alpha 19726041, 18384488
MADD MAP-kinase activating death domain 19060911
MEF24 | myocyte enhancer factor 2A 25389;;72,612332’6;;;,63;1;?6602,
MIF fr;lstc;;))phage migration inhibitory factor (glycosylation-inhibiting 18242614
MLXIPL | MLX interacting protein-like 25179879, 19571538
MMP2 tn;g;rilz I;l(fltf;;ﬁzgg)dase 2 (gelatinase A, 72kDa gelatinase, 72kDa 20664146
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Ipooonsicenue mabnuyor 1

MMP3 matrix metallopeptidase 3 (stromelysin 1, progelatinase) 19438845
MMP9 tr;l;ﬂﬁ::ril); r::ltlaalflg(;gzps);i)dase 9 (gelatinase B, 92kDa gelatinase, 92kDa 24599689, 24506511, 23819814
MTHFR | methylenetetrahydrofolate reductase (NAD(P)H) 24310797, 24218123
MTR S-methyltetrahydrofolate-homocysteine methyltransferase 22339686
MTRR 5-methyltetrahydrofolate-homocysteine methyltransferase reductase 22339686
NCAN neurocan 22110658
NOS1 nitric oxide synthase 1 (neuronal) 24713495
NOS3 nitric oxide synthase 3 (endothelial cell) 25304051
NPCI1 Niemann-Pick disease, type C1 20955564
NPCILI | NPCl-like 1 25445133, 25390462
NQOI1 NAD(P)H dehydrogenase, quinone 1 18950733
PCSK9 proprotein convertase subtilisin/kexin type 9 25496400, 25239117
PDGFD | platelet derived growth factor D 22704460
Pla2gs phospholipase A2, group V 24959594
PLA2G7 5?;?}1)1111;(11?2322 N pf;ZS ;na) group VII  (platelet-activating  factor 25587968
PON1 paraoxonase 1 24918121, 23608957
PON2 paraoxonase 2 23742759, 21146823, 19942738, 16767666
PON3 paraoxonase 3 25405733, 19942738, 16117861, 14636952
PPARA peroxisome proliferator-activated receptor alpha 23583468, 17608096
PPARD peroxisome proliferator-activated receptor delta 22277050, 22277050, 20512451
PPARG | peroxisome proliferator-activated receptor gamma 25371662
PPPIRI7 | protein phosphatase 1, regulatory subunit 17
PPPIR3B | protein phosphatase 1, regulatory subunit 3B 20864672
PRKCH | protein kinase C 21625852
RBP4 retinol binding protein 4, plasma 25479076, 23202632
RETN resistin 17727677
Scarbl scavenger receptor class B, member 1 15681296
SELE selectin E 24458828
SELP selectin P (granule membrane protein 140kDa, antigen CD62) 24504449
SELPLG | selectin P ligand 14641238
SERPINEI ffg;j‘togiggg“ls)e nlggl’)‘g?rl clade E (nexin, plasminogen activator 25419432, 25501306, 17786291
SLC249 | solute carrier family 2 (facilitated glucose transporter), member 9 25634581
SMARCA4 S}Xﬁﬂi rsel,‘llsg;lﬁﬂt;'lzt’rzeﬁggrcilted, actin dependent regulator of 24902015
SUMO4 | small ubiquitin-like modifier 4 23042402, 19410319
TCF21 transcription factor 21 24676100, 23874238
TFR2 transferrin receptor 2 23751596
TGFB1 transforming growth factor, beta 1 25592103, 25155040
THRA thyroid hormone receptor, alpha 21654857
TMEMS57 | transmembrane protein 57 19060911
TNF tumor necrosis factor 25551602
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Ipooonsicenue mabauyor 1

T'en OdunnanabHOe MOTHOE Ha3BaHUE Hcrounnk nnpopmanuu, PMID
TNFSF4 | tumor necrosis factor (ligand) superfamily, member 4 21402531, 22977497
TNNI3K | TNNI3 interacting kinase 20018082

TRIBI tribbles pseudokinase 1 24895164
VAMPS vesicle-associated membrane protein 8 22192511, 20533276

VEGFA vascular endothelial growth factor A 24439853
VKORCI | vitamin K epoxide reductase complex, subunit 1 22915323, 18826394
VWF von Willebrand factor 22923007, 22568520

ZPRI ZPR1 zinc finger 25469254

AHanu3 TpHUBEJCHHBIX B Tabmume | TeHOB,  HHUE MYyTalil TCHOB TPAHCKPUIIMOHHBIX (HaKTOPOB

YYacTBYIOIIMX B pa3BUTHM HIeMH4yeckoil Oome3-  TCF2[ w ZPRI MOTyT BBI3BIBaTh HECKOJBKO 3a00-
HH CepJla IOKa3bIBaeT, YTO MHOTHE U3 3TUX I'eHOB  JieBaHui. I[losTomy Bcerma TpeOyercsi BBIICHSTH
YYacTBYIOT B pa3BUTHH JPYrux 3a0oneBaHuii. Ham-  xakue M3MeHEHHs B TeHE MOTYT BbI3BAaTh COOTBETC-

puMep, U3MCHCHUC SKCIIPECCUU WM BO3HHUKHOBC- TBYIOLICEC 3a00J1eBaHUE.

Jlureparypa

1 Trenkwalder T., Kessler T., Schunkert H., Erdmann J. Genetics of coronary artery disease: Short people at risk? // Expert
Review of Cardiovascular Therapeutics. —2015. — V. 28. — P. 1-4.

2 Arbour L., Asuri S., Whittome B., Polanco F., Hegele R.A. The Genetics of Cardiovascular Disease in Canadian and Inter-
national Aboriginal Populations // Canadian Journal of Cardiology. — 2015. — V.31, N 9. — P. 1094-1115.

3 Branne I., Civelek M., Vilne B., et al. Prediction of Causal Candidate Genes in Coronary Artery Disease Loci // Arterio-
sclerosis, Thrombosis, and Vascular Biology. —2015. — V. 35, N. 10. — P. 2207-2217.

4 Hamrefors V. Common genetic risk factors for coronary artery disease: new opportunities for prevention? // Clinical Physi-
ology and Functional Imaging. —2015. — V. 17. — P. 128-141.

5 Cole C.B., Nikpay M., Stewart A.F., McPherson R. Increased genetic risk for obesity in premature coronary artery disease
// European Journal of Human Genetics. —2015. — V. 29. — P. 53-69.

6 Yamada Y., Matsui K., Takeuchi 1., Fujimaki T. Association of genetic variants with coronary artery disease and ischemic
stroke in a longitudinal population-based genetic epidemiological study // Biomedical Report. —2015. — V. 3, N. 3. — P. 413-419.

7 Ozaki K., Tanaka T. Molecular genetics of coronary artery disease // Journal of Human Genetics. —2015. — V. 2. — P. 250-258.

8 Neelankavil J., Rau C.D., Wang Y. The Genetic Basis of Coronary Artery Disease and Atrial Fibrillation: A Search for
Disease Mechanisms and Therapeutic Targets // Journal of Cardiothoracic and Vascular Anesthesia. —2015. - V.29, N. 5. —P. 1328-
1332.

9 Hernesniemi J.A., Lyytikdinen L.P., Oksala N., et al. Predicting sudden cardiac death using common genetic risk variants
for coronary artery disease / European Heart Journal. —2015. — V. 36, N. 26. — P. 1669-1675.

10 Cheng Y., An B., Jiang M., Xin Y., Xuan S. Association of Tumor Necrosis Factor-alpha Polymorphisms and Risk of Coro-
nary Artery Disease in Patients With Non-alcoholic Fatty Liver Disease // Hepatitis Monthly. —2015. — V. 15, N. 3. — P. 68-81.

11 Liao B., Cheng K., Dong S., Liu H., Xu Z. Effect of apolipoprotein A1 genetic polymorphisms on lipid profiles and the risk
of coronary artery disease // Diagnostics of Pathologies. —2015. — V. 16, N. 10. — P. 102.

12 Cui F., Li K., Li Y., Zhang X., An C. Apolipoprotein C3 genetic polymorphisms are associated with lipids and coronary
artery disease in a Chinese population // Lipids Health Diseases. —2014. — V. 8, N. 13. — P. 170.

13 Arslan S., Korkmaz O., Ozbiliim N., Berkan O. Association between NF-xBI and NF-xBIA polymorphisms and coronary
artery disease // Biomedical Report. —2015. — V. 3, N. 5. — P. 736-740.

14 Ahmadi Z., Senemar S., Toosi S., Radmanesh S. The Association of Lipoprotein Lipase Genes, HindIII and S447X Poly-
morphisms With Coronary Artery Disease in Shiraz City // Jounal of Cardiovascular and Thoracic Research. — 2015. — V. 7, N. 2.
—P. 63-67.

15 XiaolJ., Luo X., Lin H., Zhang Y., Lu Y., Wang N., Zhang Y., Yang B., Wang Z. MicroRNA miR-133 represses HERG K+
channel expression contributing to QT prolongation in diabetic hearts // Journal of Biological Chemistry. —2011. — V. 286, N. 32. —
P. 56-86.

16 Shan H., Zhang Y., Cai B., Chen X., Fan Y., Yang L., Chen X., Liang H., Zhang Y., Song X., Xu C., Lu Y., Yang B., Du
Z. Upregulation of microRNA-1 and microRNA-133 contributes to arsenic-induced cardiac electrical remodeling // International
Journal of Cardiology. —2013. - V. 167, N. 6. — P. 2798-2805.

ISSN 1563-0218 KazNU Bulletin. Biology series. N3 (65). 2015 107



TeHm, CBsA3aHHBLIC C PA3BUTUEM HIIEMUYECKOTO 3a00JIeBaHUs cepana

17 Luo X., Lin H., Pan Z., Xiao J., Zhang Y., Lu Y., Yang B., Wang Z. Down-regulation of miR-1/miR-133 contributes to
re-expression of pacemaker channel genes HCN2 and HCN4 in hypertrophic heart // Journal of Biological Chemistry. — 2008. — V.
283, N. 29. — P. 20045-20052.

18 Wang N., Zhou Z., Liao X., Zhang T. Role of microRNAs in cardiac hypertrophy and heart failure // International Union of
Biochemistry and Molecular Biology Life. — 2009. — V. 61, N. 6. — P. 566-571.

19 YeY., Perez-Polo J.R., Qian J., Birnbaum Y. The role of microRNA in modulating myocardial ischemia-reperfusion injury
// Physiological Genomics. —2011. — V. 43, N. 10. — P. 534-542.

20 Ono K., Kuwabara Y., Han J. MicroRNAs and cardiovascular diseases // Federation of European Biochemical Societies
Journal. — 2011. - V. 278, N. 10. — P. 1619-1633.

21 Papoutsidakis N., Deftereos S., Kaoukis A., Bouras G., Giannopoulos G., Theodorakis A., Angelidis C., Hatzis G., Stefa-
nadis C. MicroRNAs and the heart: small things do matter / Current Topics in Medicinal Chemistry. — 2013. — V. 13, N. 2. — P.
216-230.

108 Becrnuk KasHY. Cepust Guonornueckas. Ne3 (65). 2015



