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Momusayus u yenv: [pesxnamncus (I1D) sBusercs ogHUM M3 HAUOOJIEE TKEIBIX
OCJIOXKHEHUI OEpeMEHHOCTH, OHAa OKa3blBACT HEIaTUBHOE BIUSHHME KaK Ha COCTOSHHE
3I0pOBbsi caMOil OEpeMEHHOW, TaK M Ha COCTOSHHME IUIOJA M HOBOPOXKIECHHOTO.
MHoro4uncIIeHHbIe HCCIIe0BaHMs YKa3bIBalOT HA MHOroQakTopHyto mpupoay 113, co
3HAYUMOW POJIbI0 B €€ (POPMUPOBAHMU T'€HETHYECKUX (PaKTOPOB, OAHAKO HPHUYMHBI
BO3HUKHOBEHMS [ID 10 HacTosIEero BpeMeHU OCTAIOTCA HEM3BECTHBIMH. CumTaercs,
YTO OCHOBOIIOJIAralOUIMMU B naToreHese [10 sBistoTes HapyiieHus npu GOpMHUPOBaHUN
TUTALIEHTHI, @ BEPOSITHBIM MEXaHW3M TaKWX HapyIIEHHUH 3aKII0YaeTcs B JAUCPETYIISAINH
SKCIPECCHM TEeHOB, y4YacTBYIOIIMX B Mpoleccax IUlameHTaudd B Hopme. Crout
OTMETHUTh, YTO HEOJHOKPATHO COOOIIATIOCH KaK O Pa3HOH 4acToTe BOSHUKHOBeHUs 110
B TMOMYJISIMIX YeJOBEKa, TaK U O HAJIUYWU ITHUYECKUX OCOOCHHOCTEH B TCUCHUU
OepeMEHHOCTH B LIeJIOM. B cBs3M ¢ 3TUM HcCiie0BaHMs, HAIIPABICHHBIC HA U3YUYECHHUE
JKCIIpeccuy TeHOB npH (usuonorundeckoit depemennoctu (PF) u 11D B paznmuHbIX
MOMYJISIHUAX, HECOMHEHHO, SBISIOTCS aKTyalbHbIMH. Takum 00pa3oMm, Uenbio
HACTOSILETO MCCIeOBaHMsI ObUTH U3yYeHUE TPAHCKPUITOMHOTO NPOQUIIsl e Iyab-
HbIX KIeToK ([IK) denoBeka v OLieHKA €ro MEXIOMYIILMOHHONW BapruaOeIbHOCTH MpU
¢u3noIornYecKkoil 0epeMeHHOCTH 1 MPEIKIAMIICUH B IOMYJIsIusix Poccnu.

Memoowr u ancopummer: OCyIeCTBIEH MOJHOTPpaHCKpUNTOMHBIH ananmn3 (RNA-seq)
JK nnaumeHTsl, MOMYYEHHBIX € IOMOIIBIO TEXHOJOTWH JIA3epHOW MHMKPOIMCCEKIIUH
KPHOKOHCEPBUPOBAHHBIX OHMONTAaTOB MAaTEPUHCKONW YacCTH IUIALICHTHI OT PYCCKHX H
Oypsitckux skeHimuH ¢ OB u [19.

Pesynomamer: Ananus muddepeHnmansHoi skcrpeccun reHoB JIK B o0ciemoBaHHBIX
Ipylnax >KEHIIWH TIO3BOJMJ BBISIBUTH CTATUCTUYECKH 3HAUYMMBIE PasjIdyuus
TPAHCKPHUIITOMHOTO TPOQHISI MPU CPaBHEHHH 3J0POBLIX M OOJBHHBIX WHIUBHUIIOB W3
MOy ISIIIMOHHBIX BBIOOPOK PYCCKHX M OypsT. YCTaHOBJIEHO, YTO TEHBI, acCOIUHUPO-
BaHHbIE ¢ [1D y pycckux, CBEepXIpeIcTaBIeHbI B IPOLECCax METab0IM3Ma U aKTUBHOCTH
MOJIEKYJI — TPOM3BOJHBIX JKUPHBIX KHCIOT, MOHHOTO TPAHCIOPTa W IOJSpU3ALUU
MeMOpaHbl. @HU3HONOTHUECKUMH  dPPEKTaMU HM3MEHEHHsI OKCIPECCHH TEHOB,
YYacCTBYIOIIMX B MEPEUUCICHHBIX INpOLEccax, SIBISETCS HapyLIEHHE BOJHO-COJEBOTO
o0OMeHa, KOTOpOEe paccMaTpHUBacTCs KaK 3HAaYMMBIA (akTop pasBUTHS OTEKOB M
apTepHalIbHOM TMIIEPTEH3UH — OCHOBHBIX ITATOT€HETHYECKUX MEXaHHU3MOB IPEIKITAMII-
cun. B cBow ouepenp y xeHumuH ¢ 110 3adukcupoBaHO yBenWdyeHHE aTE€pPOTreHHBIX
TPUITIMLEPUIOB HHM3KOW IUIOTHOCTH M CHIKEHUE KOHLEHTPALUHU JHIONPOTEHHOB
BBICOKOW TUIOTHOCTH, YTO CIIOCOOCTBYET areporeHe3y M JUC(YHKIMU CIHUPaTbHBIX
apTepUil.

VY OypsATCKHX >KEHIIWH M3MEHEeHHs1 dKcnpeccrnonHoro npoduiast K B pesynsrate 10
3aTparuBalOT CUTHAJIBHBIN MMyTh KJIETOYHOI'O alloNTo3a, yTH PEryIsauui OMocuHTE3a U
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MPOIIECCOB TPAHCKPHIILIUH, 8 TAKXKE MpoLecchl 1M HepeHINPOBKU KOCTHBIX, XPSILIEBBIX
W DIHUTENUANBHBIX KJIETOK, HEOOXOAWMBIX sl HOPMAaJbHOTO pPOCTAa U Pa3BUTHUS
opranuzma. Vzmenenue OanaHca MEXIy IporpaMmaMy Hpojudepanuu U anonrosa B
SHIIOTENHANBHBIX KJIETKaX, a TAaKXKe B MOIMYJIIUAX TpodoOiacTa MOTYT IPUBOJUTE K
TUTALEHTAPHON MIIEMUH, HAPYIICHHUIO MPOLIECCOB aHTHOTeHEe3a U MHBA3HHU, YTO B CBOIO
ouepeab OyneT crocoOCTBOBATH Pa3sBUTHIO mpesknamicur. Kpome toro, HapymeHue
9KCIPECCUN T'€HOB, OTBETCTBEHHBIX 3a AU(D()EpPEHIMPOBKY KOCTHBIX, XPALIEBBIX U
SMHUTENUAIBHBIX  KIIETOK, BEPOATHO, MOXET pacCMaTpHBaThCS KaKk OAMH U3
MaTOreHeTHYECKUX (DAaKTOPOB 3aACPKKU pOCTa IJI0AA.

ITony4yeHHBIE OLIGHKM BapHaOeIbHOCTU B INPEICTABICHHBIX BBIOOPKaX CBUIETENIBCT-
BYIOT O TOM, 4YTO JOJNS MEKIOMYJSIIMOHHBIX DPa3iUuuil cpeay HWHIUBUIOB C
(hu3noIOTHYECKON OepEeMEHHOCThIO cocTaBisieT 6 %. B To ke Bpems aHAJIOTHUYHBIH
MOKa3aTeNb MeXTpymmoBoit BapuadenpHoctr (NSt) B rpymnmax ¢ 119 cocrasui Bcero 1
%, Takast TEHACHLUSI MOXKET OBITh B PE3YJIbTATE TOTO, YTO MOJIEKYJISIPHbIE MEXaHU3MBI
0O0JIe3HN TPUBOIAT K YACTUYHOW SJIMMHHALMU TOIMYJSIMOHHON CIEIU(PHUKH TpaHC-
KpUNTOMOB. MHTEpEeCHO OTMETWUTh, UYTO Cpelr WHAWBUIOB B rpynmax c II0 mons
BHYTPHUIIONMYJISIMUOHHON M3MeHuuBOCcTH Obuta MeHbine (Nit = 46 %), yeM naHHBIHA
nokazarenp B rpymme ¢ ¢usuonorundeckoit oepemenHoctero (Nit = 67 %). Takum
o0paszom, B paboTe MOKa3aHO, YTO Pa3BUTHE MATOIOTHYECKOTO IMpoIecca MPUBOAMT K
CHIDKCHHIO MEXHHIMBUIYAIBHOW W MEXIIONYJISLUOHHON BapHaOeNIbHOCTH, 4YTO
MIPOSIBIISIETCSI B OOJBIIEM CXOACTBE TPAHCKPUITOMHBIX mpodueit JIK marmenTok ¢ 115
M0 CPaBHEHHMIO C KEHIMHAMH € (PU3UOIOTHIECKON OEpEeMEHHOCTBIO.

Bvigoovi: BriepBble Ha ypoBHE OTHENBHBIX KIIETOK IUIALIGHTApPHONW TKaHU Oblia
IIPOBE/IeHA OLIEHKA BHYTPH- U MEKIOMYJISIIMOHHONW BapuaOenbHOCTH MTOJTHOI€HOMHON
SKCIIPECCUU T'CHOB. Ot JaHHbIC UMCHOT 6OHI)IHOC 3HAUCHUEC IJId NU3YUCHUA MEXaHNU3MOB
3I0POBO¥ TIAIIEHTANNH, 2 00HApYKEHHBIE 001IHe U crienudrieckre QyHKINOHATBHBIC
IpOIecChl MOTYT JIedb B OCHOBY JalbHEWIIMX HCCIEJOBAHUM IOMYISHOHHBIX
0Cc0OEHHOCTE! aKyIIePCKUX OCIIOKHEHUH.

Qunancuposanue. VlccrenoBaHue BBITIONHEHO 32 CYET CPEICTB TOCYAapCTBEHHOTO
zamanus o reme @HU Ne 122020200083-8.
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Motivation and Aim: Preeclampsia (PE) is one of the most severe complications of
pregnancy; it has a negative impact on both the health of the pregnant woman and the
fetus. Numerous studies indicate the multifactorial nature of PE with a significant role
in its formation of genetic factors, but the causes of PE still remain unknown. It is
believed that disturbances during the formation of the placenta are fundamental in the
pathogenesis of PE. The probable mechanism of such disturbances is the dysregulation
of the expression of genes involved in normal placentation processes. It is worth noting
that it has been reported about the different frequency of PE in human populations and
in general about the presence of ethnic characteristics during pregnancy. In this regard,
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studies aimed at studying gene expression during normal pregnancy (NP) and PE in
various populations are undoubtedly relevant. Thus, the purpose of this study was to
study the transcriptomic profile of human decidual cells (DCs) and assess its inter-
population variability during NP and PE in Russian populations.

Methods and Algorithms: We provide an analysis of full transcriptome (RNA-seq) of
placental DCs obtained using laser microdissection of the maternal part of placenta from
Russian and Buryat women with NP and PE.

Results: Analysis of the differential expression of DCs genes in the examined groups of
women made it possible to identify statistically significant differences in the
transcriptomic profile when comparing individuals with NP and PE from population
samples of Russians and Buryats. It has been established that genes associated with PE
in Russians women are overrepresented in the processes of metabolism and activity of
fatty acid molecules, ion transport and membrane polarization. The physiological effects
of changes in genes involved in the listed processes is a violation of water-salt
metabolism which is considered as a significant factor in the development of edema and
arterial hypertension — the main pathogenetic mechanisms of preeclampsia. In turn, in
women with PE was recorded an increase in atherogenic low-density triglycerides and a
decrease in the concentration of high-density lipoproteins, which contributes to
atherogenesis and dysfunction of the spiral arteries.

In Buryat women, changes in the expression profile of DCs as a result of PE affect the
signaling pathway of cell apoptosis, pathways for regulating biosynthesis and
transcription processes, as well as the processes of differentiation of bone, cartilage and
epithelial cells necessary for normal growth and development of the body. Changes in
the balance between proliferation and apoptosis programs in endothelial cells as well as
in trophoblast can lead to placental ischemia, disruption of angiogenesis and invasion,
which in turn will contribute to the development of preeclampsia. In addition, disruption
of the expression of genes responsible for the differentiation of bone, cartilage and
epithelial cells can probably be considered as one of the pathogenetic factors of fetal
growth retardation.

The obtained estimates of variability in the presented samples indicate that the share of
inter-population differences among individuals with normal pregnancy is 6 %. At the
same time this indicator of inter-population variability (Nst) in groups with PE was only
1 %; this trend may be due to the fact that the molecular mechanisms of the disease lead
to partial elimination of the population specificity of transcriptomes. It is interesting to
note that among individuals in the groups with PE the proportion of inter-individual
variability was less (Nit = 46 %) than this indicator in the group with normal pregnancy
(Nit = 67 %). Thus, the work shows that the development of the pathological process
leads to a decrease in inter-individual and inter-population variability, which is
manifested in greater similarity of transcriptomic profiles of DCs in patients with PE
compared to women with normal pregnancy.

Conclusion: For the first time in single decidual cells of placenta was assessed inter-
individual and inter-population variability of genome-wide gene expression. These data
are of great importance for studying the mechanisms of healthy placentation and the
discovered general and specific functional processes can form the basis for further
studies of the population characteristics of obstetric complications.

Funding: The research was carried out at the expense of the state assignment (Basic
scientific research No. 122020200083-8).
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