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CaxapHbin grabet 2 Tmna (CA2) — meTabonuueckoe MHOropakTopHoe, reHeTuyeckn 06ycnoBneHHoe, onacHoe ANidA »KU3Hu 3abo-
neBaHuve. Pa3BUTUE OCNOXHEHWI CBA3AHO C XPOHNYECKM MMMYHOBOCMANUTENbHBIM MPOLECCOM 1 € 06pa3oBaHNEM NMMYHHbIX
KomnnekcoB. Lienbto nccneposaHna ABUnca aHann3 npoduna skcnpeccum Komniaekca pyHKLMOHaNbHO B3aIMOCBA3aHHbIX FreHOB
(UMTOKMHOB, XEMOKMHOB 1 ApYrie KiloYeBble MOMeKy bl BOCMaNUTENIbHOrO OTBETA) B MOHOHYKNeapax nepudepmnyeckor Kposu y
naumenToB ¢ CA12 (N=10) n B KoHTponbHol rpynne (N=10). MauuneHTbl 1 KOHTPONb 6bIIM NoJoOPaHbI NO Moy, BO3pacTy, NPUHaA-
Nexanu K 3STH14YecKor rpynne tatap. Mpodunb skcnpeccun 84 reHoB MMMYHHOTO oTBeTa nccneposanu metogom OT-TLIP Ha npu-
60pe BioRad CFX96TM Habopom RT2 Profiler PCR Arrays «<Human Cytokines & Chemokines PCR Array» (Qiagen). 3Hauumble usme-
HeHuA aKkcnpeccumn (p<0,05) B obwein rpynne 6onbHbIX C12 MO cpaBHEHMIO C KOHTPOIEM Obiny yCTaHOBNEHbI AnA reHoB FASLG, IL16,
OSM, CSF1, CXCL16, BMP6. Mpwn 3ToM Npodusib sKcnpeccum 3Tnx reHoB y 60mbHbix C[12 xapakTepun3yeTcA MOBbILEHNEM YPOBHA
oT 2,1 fo 6,7 pa3 No CpaBHEHMIO CO 340POBbIMU MHAMBMAAMU. Npodunb skcnpeccum reHoB CXCL8, CXCL1, CXCL2, CXCL10, CCL2,
ILTRN xapaKkTepun3yeTca CH/XeHeM YpoBHsA oT 2,1 Ao 8,78 pa3 no cpaBHEHMIO CO 3[0POBbIMY MHAVBUAAMW. 3HaUMMble CTaTUCTV-
yecKme pasnMumna NPU CHUXKEHUN SKCnpeccum 6biin nonyyeHsl ansa reHos ILTRN (fold-change (FCh)=-3,31, p=0,013), CXCL1 (FCh=-
2,74, p=0,027), CXCL2 (FCh=-2,66, p=0,038). Hanbonee 3Haunmoe noBblLIEHNE TPAHCKPUMLMOHHOW aKTUBHOCTY OblI0 NOKa3aHO
ana reHos IL16 (FCh=6,72, p=0,037) n FASLG (FCh=2,83 p=0,034) cpean 6onbHbix C[]12 N0 cCpaBHEHMIO C KOHTPOSIbHON FPyMnMon.
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Type 2 diabetes mellitus (T2DM) is a metabolic multifactorial, genetically determined, life-threatening disease. The development
of complications is associated with a chronic immuno-inflammatory process and with the formation of immune complexes. The
aim of the study was to analyze the expression profile of a complex of functionally interconnected genes (cytokines, chemokines,
and other key molecules of the inflammatory response) in peripheral blood mononuclear cells in patients with T2DM (N = 10) and
in the control group (N = 10). Patients and controls were matched by gender, age, and belonged to the Tatars ethnic group. The
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expression profile of 84 immune response genes was studied by OT-PCR on a BioRad CFX96TM instrument using the Human Cyto-
kines & Chemokines PCR Array RT2 Profiler PCR Arrays kit (Qiagen). Significant changes in expression (p <0.05) in the general group
of patients with T2DM compared with the control were found for the FASLG, IL16, OSM, CSF1, CXCL16, BMP6 genes. Moreover, the
expression profile of these genes in patients with type 2 diabetes is characterized by an increase in the level from 2.1 to 6.7 times in
comparison with healthy individuals. The gene expression profile of CXCL8, CXCL1, CXCL2, CXCL10, CCL2, ILTRN is characterized by a
decrease in the level from 2.1 to 8.78 times in comparison with healthy individuals. Significant statistical differences with a decrease
in expression were obtained for the genes ILT1RN (fold-change (FCh) =-3.31, p=0.013), CXCL1 (FCh =-2.74, p = 0.027), CXCL2 (FCh =
-2.66, p = 0.038) . The most significant increase in transcriptional activity was shown for the genes IL16 (FCh = 6.72, p = 0.037) and

FASLG (FCh = 2.83 p = 0.034) among patients with type 2 diabetes compared with the control group.
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For citation: Kochetova O. B., Akhmadishina L.Z., Avzaletdinova D.Sh., Shangareeva Z. A., Korytina G.F. Molecular markers of T2DM in obesity: expres-
sion profile of inflammatory response genes in peripheral blood mononuclear cells. Medical genetics. 2020; 19(5): 92-94. (In Rus)

DOI: 10.25557/2073-7998.2020.05.92-94

Corresponding author: Kochetova O.V,, e-mail: olga_mk78@mail.ru

Funding. The study was partially funded by the Russian Foundation for Basic Research (No. 20-013-00261) and the Ministry of Science and Higher
Education of the Russian Federation NIR No. AAAA-A16-116020350031-4; biological material (DNA) for research was taken from the collection
“Collection of human biological materials of the IBG UC RAS” supported by the program of bioresource collections of the FANO of Russia

(agreement No. 007-030164 / 2).
Conflicts of interest. The authors declare no conflict of interests.
Accepted: 20.05.2020

axapHbiit nuadet 2 Tuna (CJ12) — metabonnyeckoe

MHOTO(AKTOPHOE, TEHETUYECKU O00YCIOBJICHHOE,

oracHoe ISl XXU3HU 3a0ojieBaHue. XapaKTepusy-
€TCS XPOHUYECKOM TUNEPIIIMKEMUEN, IPUBOIUT K CEPbE3-
HBIM MEIUIIMHCKUM, TICUXOCOLMATbHBIM, (DPU3NIECKUM U
SKOHOMUYECKUM TOCaencTBUsIM. M3BeCTHO, UTO OTHUM
un3 ¢axkropoB CJI2 asnsercs oxupenue [1,2]. ZKuposas
TKaHb SIBJISIETCSI MECTOM 00pa3oBaHMsI (DaKkTopa, KOTOPbII
MHTUOUpYeT AelicTBue nHeyauHa. [1okazaHo, 4To KUpo-
Basi TKaHb UTPAET POJIb B PA3BUTUM MEXaHM3MOB BOCIIaJIe-
HUsI, CTUMYJIMPYSI CUHTE3 TTPOBOCITAIMTEIbHBIX LIUTOKM -
HOB [3], KoTopble, B CBOIO OUepeab, CIOCOOCTBYIOT pa3-
BUTHIO MHCYJIMHOPE3UCTEHTHOCTH. Pa3BuTHe OCIOXHEHU
CJI2 cBsI3aHO ¢ XPOHUYECKNM MMMYHOBOCTIAJIUTEIbHBIM
MPOIIECCOM U C 00pa30BaHMEM MMMYHHBIX KOMILIEKCOB
[4].

Ilea» — MpoBeCTU CpaBHUTEIBHBIN aHAIN3 TTPOQUIIS
9KCIPECCUU KOMIUIeKca (PyHKIIMOHATBHO B3aUMOCBSI3aH-
HBIX TEHOB, KOIUPYIOIINUX LIUTOKUHBI, XeMOKHUHBI U IPY-
TUe KJII0YeBbIe MOJIEKY/Ibl BOCIAIUTEILHOIO OTBETA B MO-
HoHyKJeapax nepudepudeckoii kposu (PBMC) y mamu-
eHToB ¢ C/12 (N=10) u B KoHTposbHO# rpymre (N=10).

MaTtepwmanbi n metogbl

[MTauyeHTB M KOHTPOJb OBLJIM MOAOOpaHbI MO MO-
JIy, BO3pacTy, MpUHAJIeKaI K 9THUYECKOM TPYIIIe Ta-
tap. [TauneHTs nMenu uHaekc macchl Tena (MMT) 60-
jee 29 kr/m?. KoHrtposbHas rpynmna umeia UMT me-
Hee 25 Kr/m>.

IMpoduns skcnpeccun 84 reHOB UMMYHHOTO OTBE-
ta uccaegosanu merogom OT-TTLIP Ha nmpuGope BioRad

CFX96TM natopom RT2 Profiler PCR Arrays «Human
Cytokines & Chemokines PCR Array» (Qiagen). I[Tpuro-
TOBJICHUE KOMITOHEHTOB JUISI IPOBEACHUST peaklIMK IIPOBO-
IIWIU corjlacHo Tipotokony npousBoauTtenst (RT2 Profiler
PCR Array Handbook, Qiagen, www. giagen.com). Oripe-
nenaeHue oTHocuTenbHoro ypoBHss MPHK uccnenyeMbix re-
HOB U ApPYrue CTAaTUCTMUYECKUE PACUYeThl TPOBOIUIM C MC-
I10JIb30BaHUEM 00JIAYHOIO MPUJIOKEHUS Ha CaliTe TPOM3-
BoauTeNns (WWw. giagen.com).

Pesynbratbl

3Haunmble uU3MeHeHwus akcnpeccun (p<0,05) B 00-
meit rpymme 6ogbHbIX CII2 Mo cpaBHEHMIO ¢ KOHTPOJIEM
ObLIM yCTaHOBIIEHBI 1yt reHoB FASLG, IL16, OSM, CSFI,
CXCL16, BMP6. Ilpu 3ToM nipodujib KCIIPECCUN ITUX
reHoB y 0osbHbIX C/I2 XapakTepu3yeTcsl TOBBILIEHUEM
ypoBHs OT 2,1 10 6,7 pa3 110 CPaBHEHUIO CO 3I0POBBIMU MH-
nuBugamu. [poduns sxcripeccnu renoB CXCLS, CXCLI,
CXCL2, CXCL10, CCL2, ILIRN xapakTepu3yeTcsl CHUXe-
HUeM ypoBHs oT 2,1 10 8,78 pa3 1o cpaBHEHUIO CO 3I0PO-
BbIMU UHAMBUIaMU. Hanbosee 3Ha4MMble CTATUCTUYECKIE
pa3nuus MPU CHYKEHUU 3KCIIPECCUU ObLIU MOJYYeHbI
17151 TeHoB /L IRN (aHTaroHUCT pelenTopa MHTePIeKu -
Ha 1) (fold-change (FCh)=-3,31, p=0.013), CXCL]I (xe-
MokuH cemeiictBa CXC) (FCh=-2,74, p=0,027), CXCL2
(MakpodarajibHbIif BOCTIAJIUTEIbHBIN 0eJI0K 2-anb(da, xe-
MokunH) (FCh=-2,66, p=0,038). Hanbosee 3Haunmoe 1mo-
BBILICHHE TPAHCKPUITIIMOHHOM aKTUBHOCTU ObLIO MOKa-
3aHO /It TeHOB /L 16 (mpoBOCHaIUTEIbHbBIA LIMTOKWH)
(FCh= 6,72, p=0,037) u FASLG (ren FAS curHaibpHOro
myTtu, uyieH cemeiictea TNF) (FCh=2,83 p=0,034) cpenu
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KPATKWE COOBLLEHNA

60sbHBIX CII2 110 CpaBHEHHUIO ¢ KOHTPOJbHON IPYIIOA.
VYposeHb akcnpeccuu reHa TNF cpenu 60JbHBIX ObLT O~
BBIILIEH B 1,8 paza, omHAKO pa3auyus He JOCTUTIU YPOB-
H$ cTaTucThdeckoit 3HaunmMoctu (p=0,08).

BbiBOAabI

B npoBeneHHOM uccenoBaHUM Obla ToKa3aHa qud-
(epeHIIMaNTbHAsg 9KCIPecCcrs TEHOB UMMYHHOTO OTBe-
Ta B rpynmnax 6oabHbIX C/2, cTpagalolmx OKUpeHuem,
U 310pPOBOTO KOHTPOJIS 6e3 oxkupeHus. bbuio onpenesneHo
CHIXEHUME YPOBHSI 9KCIIPECCUU T€HOB XeMOKUHOB, B CO-
YeTaHUU C YBEJIMYEHUEM DKCIPECCUU MPOBOCTIATUTEb-
HBIX LIMTOKUHOB, reHa ceMelictBa TNF, B rpymirie 00Jb-
Hbix CJ12 ¢ conmyTcTBYIOLIMM OXUpeHueM. M3BecTHO, 4To
noBbilIeHHbIH ypoBeHb TNF HenmocpeacTBEHHO YBE UM -
BaeT MPOHUIIAEMOCTb SHAOTEIUS U Pa3pyLIaAeT SHAOTEIM -
AJbHBIN ITUKOKAIUKC, YTO CITOCOOCTBYET (POPMUPOBAHUIO
ocnoxxHenuit CII2 [5]. Cnenyiomum 3Tarnom padboThl 0y-

IIeT BhIsIBIeHUE NUddEepeHIMPOBAHHON IKCIIPECCUU Te-
HOB B 3aBUCUMOCTU OT ocyiokHeHUil CJ12. BoisiBlIeHHbIE
U3MEHEHUSI MOTYT CJIY>KUTh YYBCTBUTEIbHBIM MapKepoM
U TPEeaIMEeTOM ISl JaTbHEeUIIX UCCAeIOBaHUSI MOJIEKY-
JISIPHBIX OCHOB TlatoreHesa CJ12.
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