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Momusayusa u yenw. PenpogykTuBHas (YHKLUS Y€JIOBEKa U >KUBOTHBIX 3aBHCHUT OT
KOMILJICKCHBIX, HO  CTPOTO  HPEAONPENeNeHHbIX  TUNopU3apHO-TOHATIHBIX
B3auMoaeHcTBUM. DOJIUKYJIOI€HE3 — CIOKHBI M MHOTOATAIHBIA IIpoLEece, Mpe.-
nrecTByomuid  oByJsimuy. OJHAKO Hayallo TIEpHOAa IOJIOBOTO CO3PEBaHMS, YHCIO
OJIHOBPEMEHHO CO3PEBAIOLINX JOMUHAHTHBIX (DOJUIMKYJIOB, @ TAKXKE YMCIIO IETCHBIIIEH
B ITIOMETE CYIIECTBEHHO Pa3INYalOTCsl y pa3HbIX BUJIOB KUBOTHBIX. DTO IBOJIOLHOHHO
3aKperIeHHbIEC PU3HAKH, OTHOCSIIHECS K CTOWKAM MOPPODU3NOTIOTHYECKUM XapaKTe-
puctukam Buaa. Hanpumep, y MBI OAHOBPEMEHHO OBYIHUpPYET Oojee 8 GoiuKynos,
HauuHas ¢ 2-MECSAYHOr0 BO3PAcTa XKHUBOTHOTO, & Y UeJIOBEKa — OJMH, CHavana myoep-
TaTHOrO BO3pacTa. TakuM 00pa3oM, TeHbl THUIO(PHU3APHO-TOHATHOW OCH Yy Pa3HBIX
KUBOTHBIX HAUYMHAIOT 3KCIIPECCHUPOBATHCS B PA3IUYHOE BPEMS U C CYLIECTBEHHO
pasHbIM ypoBHeM OJkcopeccudn. C  Apyroil CTOpOHBI, HM3BECTHO, 4YTO [UIMHHBIE
Hexonupyomme PHK (IncRNAs), siBnsisich )KU3HEHHO Ba)KHBIMH areHTaMU BHYTPHKJIE-
TOYHON TEHHOW pEryJSITOPHOM CETH, BIUAIOT Ha PAa3JUYHYK KU3HEAEATEIbHOCTh
KJIETOK M 3Kchpeccuto reHoB. LncRNA jelcTByeT Kak MOJEKyJIspHas NpUMaHKa,
MOJICKYJSIDHBI CHUTHAJl W MOJEKYJSIpHBIH Kapkac B OpraHU3ME IIOCPEICTBOM
MoJIeKyJsipHOro pykosozctsa [1]. Panee Obuto mokaszano, uro INCRNAS peryaupyror
pasBuTHe (OJUTUKYJIOB U aTPE3HI0, CHHTE3 U CEKPEIIMIO MECTHBIX TOPMOHOB SIMYHUKOB,
a TaKXKe BIUSIOT HA KOJINYECTBO (DOJUTHKYJIOB U KA4E€CTBO OOIMTOB [2].

Lenpto panHOW paboTBl OBUIO M3y4YeHHE OCOOCHHOCTEH CTPYKTYphl TEHOB
TOHAIOTPOIHBIX TOPMOHOB IEpeAHEN J0nu runodusa — GoIMKYI0CTUMYIUPYIOLIETO
ropmoHa (DCI') — FSHB, u morenamupyroimero ropmona (JII') — LHB, a taxke renos
ux penenropoB (FSHR u LHCGR) u mnposeneHune OMOMH(DOPMATHYECKOTO MOHMCKA
JIOKAJM3aIiH JUIMHHBIX Hekoaupyromux PHK B okpecTHOCTSIX 3THX T'EHOB y YeloBeKa
1 MBIIIN.

Memoowr u  aneopummer: {151 U3yd4eHUs] CTPYKTyphl T€HOB U  IOJyYEHHS
MPEIIECTBYIOIUX W MOCIEAYIONMX IocieaoBarenpHocTel ucnonb3osaics UCSC
Genome Browser [3] u pedepencubie reHomsl hg38 m mm39. s mnonydeHus
nocnenoBareabHOCTe u3BecTHhIX reHoB INCRNAS wucnonb3oBanack 0a3a JaHHBIX
NONCODE [4]. [lns mnoucka JOKaaM3allMd MOJYyYCHHBIX MOCIIEI0BATSIbHOCTEH
INcRNAsB o6nactu 1000 mykieorwmoB no reHa u 1000 HyKICOTHAOB MoOCie
ucnonbp3oBaycst HHCTpyMeHT BLAST.

Pezynsmamui: PaccMoTpeB reHbl THIIOPU3apHO-TOHAHOM OCH Y YeJIOBEKa U MBIIIH, MBI
BBISIBHJIM TIPAKTHYECKU CXOKUE XapaKTEPUCTUKH: JyTnHA TeHa LHB y uenoBeka u Mpinm
cocrasiisieT 1112 n 1078 HykieoTnnoB coorBeTcTBeHHO. [nnHa rena FSHB y yenoseka
u mbiu — 4181 u 3517 Hykneornnos coorBeTcTBeHHO. [yimHa rena LHCGR — 68951 u
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54703 nykneoruna cootBeTcTBeHHO. Jnmunaa rena FSHR — 192359 u 215724 nykieo-
THJIa COOTBETCTBEHHO.

Yucio sx30H0B B reHax LHB u FSHB y uenoBeka u mbiniu — 3. 'en LHCGR y uennoBeka
Y MBIIIU conepskuT 110 11 3x30H0B, rern FSHR — o 10 sk30nH0B. [IpouentHsiii GC cocta
JIEMOHCTUPYET TAKXKE CXOKUE 3HAUCHUS y YesioBeka u MbIu: red LHB conepxut 64.12
1 59.56 % GC coorBerctBeHHO. ['en FSHB — 36.71 11 37.28 % GC cooTtBetcTBeHHO. ['eH
LHCGR coaepxur no 40.86 u 44.42 % GC coorBerctBenHo. I'en FSHR coaepxxur mo
39.06 u 40.33 % GC coOTBETCTBEHHO.

HecmoTps Ha cxoXHUe CTPYKTYpPHbBIE XapaKTEPUCTHKH T€HOB TMMO(U3apHO-TOHATHON
OCH Y 4YeJIOBEKa W MBI, UX MPOKCHMAIBHBIC OKPYXKAIOIIHWE MOCIEI0BATCILHOCTH
(1000 nmyxneotumoB mo rena u 1000 HYKJICOTHIIOB IOCIE Te€HA) COJIEp)KAT pa3HOE
konnyectBo TeHOB INCRNAS: Bokpyr rena LHB oOnapyxwuBaercs Oonee dem
IByKpaTHoe mpeobnaganue renoB THPHK y denmoBeka 1mo cpaBHEHHIO ¢ MBITIBIO (Oojee
100 mpotuB 51 coorBercTBenHO). Bokpyr rena FSHR kommgectso INCRNAS renos y
YeJIoBeKa MpeBbIIIacT Oojiee 4eM B 4eThipe pasa KoiaudecTBo reHoB INCRNAS y Mbiiim
(6onee 100 mporuB 59 coorBercTBeHHO). BOokpyr rena FSHR konnuecTBO TeHOB
INcRNAS 6omee uem B 1.55 pasa Bhile, 4eM y MBI (92 IPOTUB 59 COOTBETCTBEHHO).
Bokpyr rema LHCGR mnponopius komuuectBa reHoB INCRNAS coxpansercs —
npubu3uTensHo 1:1.

Bovisoowvr. CymiecTBeHHBIC Pa3ivdus B KOJHYCCTBE IIMHHBIX Hekomumpyrommux PHK
BOKpPYT T'€HOB TOHAAO-THNO(H3apHOW OCH Yy KHUBOTHBIX C pa3HOW MaHH(]ecTamuen
MEePHO/Ia TIOJIOBOTO CO3PEBAHMS U YUCIIOM OJTHOBPEMEHHO CO3PEBAIOIINX JIOMHUHAHTHBIX
(OJUTMKYIIOB, CBUICTENLCTBYIOT 00 WX BO3MOXKHOW Ba)KHOM POJIM B PETYJSIMU DTHX
MPOIIECCOB.
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Motivation and Aim: The reproductive function of humans and animals depends on
complex, but strictly predetermined pituitary-gonadal interactions. Folliculogenesis is a
complex and multi-stage process preceding ovulation. However, the onset of puberty,
the number of simultaneously maturing dominant follicles, as well as the number of cubs
in the litter are significantly different in different animal species. These are
evolutionarily fixed features related to the persistent morpho-physiological
characteristics of the species. For example, in a mouse, more than 8 follicles are
ovulating at the same time, starting from the age of 2 months of the animal, and in a
human, one is at first puberty. Thus, the genes of the pituitary-gonadal axis in different
animals begin to be expressed at different times, and with significantly different levels
of expression. On the other hand, it is known that long non-coding RNAs (IncRNAs),
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being vital agents of the intracellular gene regulatory network, affect various cell vital
functions and gene expression. INCRNA acts as a molecular decoy, molecular signal, and
molecular scaffold in the body through molecular guidance [1]. It has previously been
shown that INcRNAs regulate follicle development and atresia, synthesis and secretion
of local ovarian hormones, and also affect the number of follicles and the quality of
oocytes [2].

The purpose of this work was to study the structural features of the genes of gonadotropic
hormones of the anterior pituitary gland — follicle stimulating hormone (FSH) — FSHB,
and luteinizing hormone (LH) — LHB, as well as their receptor genes (FSHR and
LHCGR), and to conduct a bioinformatic search for the localization of long non-coding
RNAs in the vicinity of these genes in humans and mice.

Methods and Algorithms: To study the structure of genes and obtain the preceding and
subsequent sequences, the UCSC Genome Browser [3] and the reference genomes hg38
and mm39 were used. The NONCODE database [4] was used to obtain sequences of
known IncRNAs genes. The BLAST tool was used to search for localization of the
obtained IncRNAs sequences in the region of 1000 nucleotides before the gene and
1000 nucleotides after.

Results: After examining the genes of the pituitary-gonadal axis in humans and mice,
almost similar characteristics were revealed: the length of the LHB gene in humans and
mice is 1112 and 1078 nucleotides, respectively. The length of the FSHB gene in humans
and mice is 4181 and 3517 nucleotides, respectively. The length of the LHCGR gene is
68951 and 54703 nucleotides, respectively. The length of the FSHR gene is 192359 and
215724 nucleotides, respectively. The number of exons in the LHB and FSHB genes in
humans and mice is 3. The LHCGR gene in humans and mice contains 11 exons each,
the FSHR gene contains 10 exons each. The percentage GC composition also
demonstrates similar values in humans and mice: the LHB gene contains 64.12 and
59.56 % GC, respectively. The FSHB gene is 36.71 and 37.28 % GC, respectively. The
LHCGR gene contains 40.86 and 44.42 % GC, respectively. The FSHR gene contains
39.06 and 40.33 % GC, respectively. Despite the similar structural characteristics of the
pituitary-gonadal axis genes in humans and mice, their proximal surrounding sequences
(1000 nucleotides before the gene and 1000 nucleotides after the gene) contain a
different number of INcRNAs genes: around the LHB gene, there is more than a twofold
predominance of dNRNA genes in humans than in mice (more than 100, versus 51,
accordingly). Around the FSHR gene, the number of INCRNAS genes in humans exceeds
by more than four times the number of IncRNAs genes in mice (more than 100 versus
59, respectively). Around the FSHR gene, the number of INcRNAs genes is more than
1.55 times that of the mouse (92 versus 59, respectively). Around the LHCGR gene, the
proportion of the number of INCRNAS genes remains approximately 1:1.

Conclusion: Significant differences in the number of long non-coding RNAs around the
genes of the gonado pituitary axis in animals with different manifestations of puberty
and the number of simultaneously maturing dominant follicles indicate their possible
important role in regulating these processes.

Funding: The research was carried out with the financial support of the grant of the
Russian Science Foundation (RNF) No. 23-15-00464.
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