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Momusayus u yenv: MoTuBoM Uil paOOTHI SBISIOTCS WIACHTU(QHKALNS U XapakTe-
puctuka perynaropHseix amuHHBIX Hekoaupyoomux PHK (zaPHK) n MPHK-Mummieneit
mukpoPHK miR-124-3p npu pake smunukoB (PSI) ¢ ucmosp30BaHWEM TPaHCKPHII-
TOMHBIX JaHHbBIX. Llens — onpenenuts ¢yHkunoHanbHbd oTBeT 3TMX PHK Ha cBepx-
skcrpeccuio MiR-124-3p u uaeHTHHUIUPOBATH MOTCHIIHATbHBIC MapKepsl PSI.
Memoowt u ancopummsr: B paboTe UCTIONB30BAIUCH aHAIN3 TPAHCKPUITOMHBIX JAHHBIX
u3 6a3el ganasix NCBI GEO st ckpununra perynsitopasix sHPHK u MPHK-Mumieneit
mMiR-124-3p mpu pake SUYHUKOB, KOPPEISIMOHHBIN aHanmu3 mexay MIiR-124-3p wu
nmaPHK/MPHK B TpaHCKpunTOME paka SIMYHHUKOB, TPAaHCHEKIHI U CBEPXIKCIIPECCHS B
knetkax SKOV3 mumernkoB miR-124-3p, ananu3 auddepeHnuanbHoi dKCnpeccun
nmaPHK u MPHK B 3THX KiIeTKax ¢ ucnosb3oBanueM Mukpouunos Affymetrix HTA 2.0,
BEIpaBHHBaHHWE TOCIeN0BaTeNbHOCTeH Mexny miR-124-3p u BeiOpanapiMu 7HPHK u
MPHK ¢ ucnons3oBanuem anroputma CmuTta—YoTepMmana, aHau3 (QYHKIIMOHATBHOTO
orBera BbIOpanHbix THPHK m MPHK-mumeneit Ha cBepxakcnpeccuto miR-124-3p B
kietkax SKOV3, ouonHpopMaTHUECKUi TPOrHO3 MOTEeHIIMANbHBIX MuliieHeir MPHK u
maPHK, xoTtopsie B3aumoeiicTBytor ¢ miR-124-3p.

Pezynsmamur: Beuto nokaszano, yto miR-124-3p siBrsieTcss KpUTHUECKUM OITyXOJIEBBIM
CympeccopoM Mpu MHOTMX Tumnax paka. CkpuHHHTr perymnsropubix fHPHK n mPHK-
mumienerr stor MukpoPHK mnpu PS mpoBomwmiics ¢ wucnosip3oBanmeM Habopa
TpaHcKpunToMHbIX JaHHBIX 131 manmenta w3 NCBI GEO (GSE211669). beun
uaentTuduuuposBanbl Habopsl u3 262 auPHK (Rs < -0.5, p < 0.01) u 333 mMPHK
(Rs < 0.7, p < 0.0001), oTpunaTeabHo KOppeaupyromux ¢ miR-124-3p. /lanHbie Kop-
persiquonHoro ananuza PHK Tpex tumoB B TtpaHckpuntome PS cpaBHuBamu c
¢yHKIMOHANBEHBIM OTBeTOM KieTok SKOV3 Ha cBepxskcnpeccuo miR-124-3p. Mut
tpanchunmpoBanu SKOV3 ¢ ucnons3oBanreM umuTtaropa miR-124-3p u npoananu-
supoBasin nuddepenunansHo s3kcnpeccupyemele ([13) aasPHK u MPHK ¢ ucnoss-
30BaHHEM BBICOKOMPOU3BOAUTEIbHBIX MuKpouunoB Affymetrix HTA 2.0. Cpenn
333 MPHK, otpurarensHo koppenupyronux ¢ miR-124, B kietkax SKOV3 0bu1o
obnapyxeno 127 /13 mPHK, u3 xotopeix 94 MPHK 6bun nonasienst B 1.1-1.7 paza
(p < 0.3). JlokaneHOe BBIpaBHUBAaHHWE TOCIENOBaTEIbHOCTEH Mexay miR-124-3p wu
Be1OpanabpIMU 333 MPHK u 262 naPHK mpoBoannu ¢ ucmons3oBaHreM O0aHKa JaHHBIX
NCBI GEO ¢ nomomrsio anropurma Cmuta—Yortepmana. beun otobpansl 8 aHPHK u
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15 MPHK-Mumeneii, xapakTepu3yrOIMIMXCs OAHUM WIA HECKOJIbKUMHU CalTaMH CBS-
3bpIBaHUS pazMepoM 7-8 mer. OmnpeneneH ypoBeHb (GyHKIIMOHAILHOTO 0TBeTa 3TuX PHK
Ha TpaHchekiuio kietok SKOV3 mumernkom miR-124-3p. T1o 1aHHBIM, TOTYyYSHHBIM
Ha wmukpounmax Affymetrix HTA 2.0, 5 mPHK-mumeneir u3 15 npenckazaHHbIX
OuonH(popMaTHYECKH CHU3WIHM YPOBEHb cBoei skcmpeccuu B 1.1-1.7 paza (p = 0.01-
0.4): EIF2B5, IL15RA, PARP14, RNF169, TRAF3, SNX16. Tpu auPHK wu3
8 mpezcka3aHHBIX TAKXKe TOKa3anu (QyHKIIMOHATBHBIH OTBET HA CBEPXIKCIPEcCHIo miR -
124-3p: JAZF1-AS1, TMEM72-AS1, XIST (camxkenue B 1.02—1.1 paza; p = 0.3-0.8).
Buoisoowi: Unentuduimposannsie 1HPHK n MPHK, B3aumoneiictByromnue ¢ miR-124-
3p, MOTYT TpencTaBisATh coO0i HOBBIE Mapkepbl PS. B mampHeimem motpelyercs
MPOBEPKa TOJYYCHHBIX JaHHBIX Ha PENPE3CHTATUBHOW BBHIOOPKE KIUHUYECKUX
00pa3uoB ¢ nocneayoel Banuaaneid Ha KyaIbTypax KIETOK.

QuHnancuposanue’ ViccnenoBanue nojiaepxano rpantoM Poccuiickoro HaydHoro Gonma
(Ne 20-15-00368).
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Motivation and Aim: The motivation for the following work is to identify and
characterize the regulatory levels of noncoding RNAs (IncRNAs) and target mRNAS of
miR-124-3p in ovarian cancer (OvCa) using transcriptomic data. The goal is to
determine the functional response of these RNAs to miR-124-3p overexpression and to
identify potential markers of OvCa.

Methods and Algorithms: The work used analysis of transcriptomic data from the NCBI
GEO database to screen for IncRNA regulators and miR-124-3p mRNA targets in
ovarian cancer, correlation analysis between miR-124-3p and INcRNA/mMRNA in the
ovarian cancer transcriptome, transfection and overexpression miR-124-3p mimics in
SKOV3 cells, analysis of differential expression of INCRNAs and mRNAs in cells using
Affymetrix HTA 2.0 microarrays, competitive persistence between miR-124-3p and
selected INcCRNAs and mRNAs using the Smith—Waterman algorithm, analysis of third-
party response of selected INcRNAs and mRNA targets for overexpression of miR-124-
3p in SKOV3 cells, bioinformatic prediction of mMRNA targets and INcRNASs that interact
with miR-124-3p.

Results: The microRNA miR-124-3p has been shown to be a critical tumor-suppressor
in many types of cancer. Screening of regulatory IncRNAs and mRNA targets of this
miRNA in OvCa was carried out using a transcriptomic data set of 131 patients from
NCBI GEO (GSE211669). Sets of 262 IncRNAs (Rs < —-0.5, p < 0.01) and 333 mRNAs
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(Rs <-0.7, p < 0.0001) negatively correlated with miR-124 were identified. Data on
correlation analysis RNAs of three types in the OvCa transcriptome were compared with
the functional response of SKOV3 cells to overexpression of miR-124-3p. We
transfected SKOV3 using a miR-124-3p mimic and analyzed differentially expressed
(DE) IncRNAs and mRNAs using Affymetrix HTA 2.0 high-throughput microarrays.
Among 333 mRNAS negatively correlated with miR-124, 127 DE mRNAs were detected
in SKOV3 cells, of which 94 mRNAs were downregulated by 1.1-1.7-fold (p < 0.3).
Local sequence alignment between miR-124 and selected 333 mRNAs and 262 IncRNAs
was performed using NCBI GEO data bank by the Smith—-Waterman algorithm.
8 IncRNAs and 15 mRNA-targets, characterized by one or more binding sites of 7mer-
8mer size, were selected. The level of functional response of these RNAs to transfection
of SKOV3 cells with a miR-124-3p mimic was determined. According to data obtained
on Affymetrix HTA 2.0 microarrays, 5 mRNA-targets out of 15 predicted bioinformati-
cally decreased their expression level by 1.1-1.7 times (p = 0.01-0.4): EIF2B5, IL15RA,
PARP14, RNF169, TRAF3, SNX16. Three IncRNAs out of 8 predicted also showed a
functional response to overexpression of miR-124-3p: JAZF1-AS1, TMEM72-AS1,
XIST (1.02-1.1-fold decrease; p = 0.3-0.8).

Conclusion: The identified INcRNAs and mRNAs interacting with miR-124-3p may
represent new markers of OvCa. In the future, verification of the obtained data on a
representative set of clinical samples, followed by validation in cell cultures, is required.
Funding: The study is supported by the Russian Science Foundation grant (No. 20-15-
00368).
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