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1. CnienjianizoBaHa 6a3a JaHMX 3 FeHHOI eKCIpecii y MaTKOBO-TIJIalleHTAPHOMY KOMILJIEKCi Ta KPOBi MaTepi i1 JUTHHU

Ta IUIalleHTapHUI TPAaHCKPUIITOM YIIPOJOBX (piziosioriyHoro nepebiry BariTHOCTI

2. A specialized database of gene expression in the uterine-placental complex, maternal and fetal blood, and the
placental transcriptome throughout physiological pregnancy.

Pedepar:

1. PoboTy npucBsiueHO CTBOPEHHIO CIIelliajli3oBaHoi 6a3y JaHuX 3 TeHHOI eKcIIpecii y 3pa3kax MaTKOBO-
I71alJ€HTAPHOTO KOMILJIEKCY Ta KPOBi MaTepi 1 Iy10a Ta iHTEerpaTUBHOMY aHaJjli3y TPaHCKPUIITOMY IJIalleHTH
YIPOJOBX HOPMAJIbHOTO [epebiry BariTHOCTI. BUKOpUCTaHO BiIKpUTI 1aHi 3 TeHHOI €KCIIpecii, HaKOIIM4YEeH] y
penosutopisix Gene Expression Omnibus (GEO) ta ArrayExpress 77151 IpoBeieHHSI BTOPUHHOTO aHaJlizy 00'eHaHUX
OJIHOTHUITHUX JIAHUX, 110 30iblIye 06'eM BUOIPKY i CTaTUCTUYHY 3HAYYIIiCTh Pe3yJbTaTiB aHalidy. byso BinibpaHo,
CTaHJAPTU30BAaHO i PO3MKUPEHO METAaAHI IS 3pa3KiB B MAaTKOBO-IJIALLEHTADHOMY KOMILJIEKCI Ta KPOBi MaTepi i
IIJIOAY 3 0XapaKTEPMU30BaHOIO FEHHOIO EKCIIPECIEI0 TEXHOJIOTIEI0 MiKpoMacuBiB. [IpoBeIHO KaTeropusauito
MeTanaHux 3a oHtosorismu MeSH i EFO i Bukopuctano nporpamdi 3aco6u Pyhton /Django /Postgres 1151 po3po6ku



i cTBOpeHH crienianizoBaHoi penduiitHoi 6a3u MmeTaganux nanux IGEA. Baza yMOXKIIMBIIIOE TPOCTUH Ta MBUIKUU
Bifbip maTaceTiB 3a 06paHMMU KOPUCTyBayeM XapaKTepUCTUKaMU 3pa3KiB. [JaHi reHHOI ekcripecii o6paHux 3 6a3u
IGEA pataceTiB BOCbMU JOCJIiIKEHb 11i/1iCHOI TKAHMHU IJIALleHTH IIEPIIOTO, APYTroro Ta TPETbOIO TPUMECTPIB 6YJI0
00’€IHaHO /1 yTBOPEHO NPUHIMIIOBO HOBUII iHTErpoBaHuU aTaceT. Briepie KijibKiCHO 0XapaKTepru30BaHO 3MiHU
ekcripecii 253 reHiB M nepimmum i Apyrum ta 489 reHiB Mix Ipyrum i TpeTiM TpuMeCcTpaMu BariTHOCTI. Ilepmmit
yacoBMH iHTepBaJl XapaKTepU3yeThCsl aKTUBHUMU IMYHHUMU 1 3aXMCHUMMU peaklisiMy, u@epeHLiloBaHHIM KIITHH i
POCTOM Oprasy, lpo3anajbHUMU IIPOLEeCaMU i IIATPUMAaHHAM B3a€MHOI TOJIEPAHTHOCTI Y HiJIAHL] 3iTKHEHHAM
IIJI0[I0BOI YaCTUHY IIALLEHTH 3 AELUAYalbHOI TKAHVHOKO Martepi. [Ipyruil 4acoBUl iHT€pBaJl XapaKTepPU3YEThCS
CYTTEBUM 3MEHIIEHHSM MIPO3allaIbHUX MIPOLECIB, HA 3aMiHy SKUM NIPUXOAATh IPOTU3aNasbHi IPOLECH, 3MEHIIEHHS
npoJlipepaTUBHOI aKTUBHOCTI 11 aKTUBHOCTI MOP(OTeHiB i reHiB KOMiTyBaHHsI Ta aKTHBallil MeTab0JliYHUX IPOLIECIB,
XapaKTEePHUX [J1 BUCOKOIN(EPEHLII0BaHOI TKAaHMHU. Y APYroMYy TPUMECTPI BIIEpIIe II0Ka3aHO I KiJIbKiCHO
0XapaKTEPU30BAHO [IEPEJIOMHUI MOMEHT B €KCIIPECiI YMCJIEHHUX T'eHiB, HAIIPSMOK €KCIIPECii Bif, Iepuoro 10
IPyroro TPUMECTPY 3MiHIOETHCS Ha IPOTUJIEXKHUH Bifl APYTOro 4O TPEThOro TpuMecTpy. Cepen TaKuX reHiB €,
HaIpUKJIaL, noaipyHKIioHaneHUil rel sentuny (LEP), excrpecis SIKoro 3HWXKY€eTbCS Bifl IEPIIOro 10 APYroro
TPUMECTPY i MiABUILYETLCS Bifl IPYroro N0 TPETHOIO TPUMECTPY. JIENTHH € NMOTEHLiTHUM MapKePOM MPEEKIAMIICII.
[lepesioMHUIT MOMEHT B €KCIIpecii reHiB 36iraeTbcs B 4aci 3 Mepmum NposiBOM KIIiHIYHUX CUMITTOMIB, 1[0 HE
BUKJIIOYA€E 3aJI€)KHOCT] KJIiHIYHUX CUMIITOMIB Bifj IMCOYHKIi reHiB, HaIpsIMOK eKCIIpecii SIKux pisHul y nepuiit i
IpYriil I0JIOBUHAX BariTHOCTI. Brieple onncaHo 4OTUPH yHiBepCabHi TpaeKTopii Ko-ekcnpecii rexis («Up-Up»,
«Up-Downy», «kDown-Down», «Down-Up») Ta Tpu xapakTepHi cxemu B3aemopii JE'iB y meskax 6iosioriyHoro
IIpOLIeCy: B3a€MHE BUKJIIOUEHHS (HalIpUKJIaZ, IIPo3anajbHi XeMOKiH IPOTH T'OMEOCTaTUYHMX), CUHEPTis (aKTHBaLlis
aKTUBATOPiB MOPQOreHesy 3 O4HOYACHUM iHTIOyBaHHSM iX aHTaroHICTIiB Ta aKTMBAallisl iHTiOiHIB IPU3BOAUTD 1O

crienupivHOro iHribyBaHHS aKTUBIHIB i IPUTHIYEHHSI MOP(QOreHETUYHUX NIPOLECIB).

2. The study is devoted to the creation of a specialized database of gene expression in samples of the
uteroplacental complex and maternal and fetal blood and integrative analysis of the placenta transcriptome during
physiological pregnancy. Open gene expression data accumulated in the Gene Expression Omnibus (GEO) and
ArrayExpress repositories were used to conduct a secondary analysis of the combined data of the same type,
which increases the sample size and statistical significance of the analysis results. The metadata of the gene
expression datasets in the uteroplacental complex and maternal and fetal blood using microarray technology were
selected, standardized, and expanded. A specialized relational database of IGEA metadata was created for the first
time. The database enables quick and straightforward selection of datasets according to the characteristics of the
samples selected by the user. Gene expression data from the IGEA database, comprising eight studies of bulk
placenta tissue across the first, second, and third trimesters, were combined to form a fundamentally new
integrated dataset. For the first time, changes in the expression of 253 genes between the first and second
trimesters and 489 genes between the second and third trimesters of pregnancy have been quantitatively
characterized. Active immune and protective reactions, cell differentiation and organ growth, pro-inflammatory
processes, and maintenance of mutual tolerance in the area of contact of the fetal part of the placenta with the
decidual tissue of the mother characterize the first time interval. The second time interval is characterized by a
significant decrease in pro-inflammatory processes, which are replaced by anti-inflammatory processes, a
decrease in proliferative activity and the activity of morphogens and commitment genes, and the activation of
metabolic processes characteristic of highly differentiated tissue. In the second trimester, a turning point in the
expression of numerous genes has been shown and quantitatively characterized for the first time; the direction of
gene expression from the first to the second trimester changes to the opposite direction from the second to the
third trimester. Among such genes is, for example, the polyfunctional leptin gene (LEP), the expression of which
decreases from the first to the second trimester and increases from the second to the third trimester. Leptin is a
potential marker of preeclampsia, and its protein level is elevated before the onset of clinical symptoms. The
turning point in gene expression coincides in time with the first manifestation of clinical symptoms, which does
not exclude the dependence of clinical symptoms on the dysfunction of genes, the direction of expression of which
is different in the first and second halves of pregnancy. For the first time, four universal trajectories of gene co-
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expression (“Up-Up”, “Up-Down”, “Down-Down”, “Down-Up”) and three characteristic patterns of DEG interaction

within a biological process have been described: mutual exclusion (for example, pro-inflammatory chemokines
versus homeostatic ones), synergy (activation of morphogenesis activators with simultaneous inhibition of their
antagonists, and activation of inhibins leads to specific inhibition of activins and suppression of morphogenetic
processes). Keywords: placenta, transcriptome, genes, integrative analysis, database, molecular biology,
metabolism, immune regulation, angiogenesis, commit genes, morphogens, chemokines.
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ITizcyMKH JOCIiz>KeHHSI: HoBe BUpIlIEHHS aKTyalbHOTO HAYKOBOTO 3aBIaHHSI
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