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Migpxoom [0 3’aCyBaHHS POJli OKPEMUX FEHIB, WO
OepyTb y4acTb B PeEnpOAyKUii NIOOVHW BK/OYAIOTb B
cebe BMKOPUCTaHHS NoniMepasHOoi NaHLIOroBOi peakLii
(MAP), NJIP B peansHoMy 4Yaci, metoay GayopecLeHT-
HOI ribpuansadii in situ, BABHAYEHHSA O4HOHYKIE0TUA-
Hux noaimopiamis (OHI), macugis OHI, NnOpiBHANBHOI
reHomMHoi ribpuauaadii (MIT), macueie MNIT, reHOMHWUA
aHani3 34ensieHHs, [OOCHIOXEeHHA TreHiB-kaHauaaTis,
3arasibHOreHOMHMX acoLjiaLil i TpaHCreHHi moaeni Tea-
puvH. MJ1P Ta dnyopecueHTHa in situ ribpuansauis 6ynu
LOCTYMHI NPOTAroM TPUBAJIOro Yacy, ane 3 3ayYeHHsIM
TEXHOJ0ri MikpouiniB iCTOTHO 3pic obcar iHpopmalli 3
reHEeTVKN BiATBOPEHHS. TOMY 3a HEAABHBbOIO CTPIMKOro
PO3LINPEHHS HAasiBHUX 3HaHb i PO3PO0OOK y Ui ranysi,
akTyanbHUM CTae aHasi3 AaHux nitepaTypy CTOCOBHO
KJ/TIOHOBUX FEHIB, MOB’A3aHMX 3 nepeaYacHMM BUCHA-
KEHHAM F€4HUKIB Y nioauHn (MB4).

MepenyacHe BUCHAXXEHHS AEYHUKIB

Bci XiHkn HapomxyloTbCa 3 (iKCOBAHOIO KinbKiC-
TIO NnpMopAianbHUX GOonikyniB, i LLe YNCNO HEYXUIbHO
3MEHLIYETLCA Ha NPOTA3i XUTTS 9K pe3ynbtaT aTpesii
donikynapHoro enitenito i yyacTi B oynauji [12, 13].
Temnu BUCHaXeHHS GONiKyNnApHOro nyna BU3Havae Bik,
B IKOMY HaCTae MeHoMnay3a i, ik BBXal0Tb, KOHTPOJIO-
I0TbCS NEBHUMU reHamun. CepenHin BiK, B AKOMY HACTae
MeHonay3a, AMBHO CXOXWN Yy BCbOMY CBITi i, 30a€TbCS,
He 3MiHIETbCS 3 MMHOM Yacy [30], ctaHoBUTL 51 pik,
3 pianaszoHoM Big 40 no 60 pokis [4]. € 3B’A30K MixX
BiKOM MeHomnay3m martepi i o4ok [22], a focnioKeHHs
ONN3HIOKIB MOKa3yloTb, WO BiK HACTaHHS MPUPOAHOI
MeHOoMnay3un € reHeTUYHO B13HaveHuMm [29]. IHwi dakTo-
pu, BKIIIOHAKOUUN KYPIHHS, BXWUBAHHS ankorosto 1 iHOeKC
Macw Tina, BigirpaioTb ApPYropsaHy posib.

OgapianbHi po3nagun, NpupoaHi abo iHaykoBaHi sk
Hacnigok NaTofoOriYHOrO MNPOLECY, BiAOMI 9K nepen-
YyacHe 3racaHHsa QYHKLji AE4HUKIB 0OYMOBNIOIOTb 3MEH-
LUIEHHSA KiJIbKOCTI MEPBUHHUX ONIKYNIB LWAGXOM K
NOpYyLUEHHS [03piBaHHA ONiKyniB, Tak i 3pOCTaHHAM
anonToasy ix GonikynapHUX KNiTnH [6]. 1-2 % XiHOK nig-
[aloTbCs NepenyacHii meHonaysi, sika Hactynae o 40
pokiB [14]. Ona HUX XxapakTepHo € cnabka BianoBiab

Ha rinepcTMMynsauilo Se4YHNKIB, — LLe 3a YMOB acnipa-
Lii MeHLLe NM’aTn 0oUMTiB, | TaKOX OiNbLL HMU3bKA, HiX Y
cepenHbOoMYy, YacTOTa HaCTaHHSA BaritTHOCTI [32]. bes-
nnipas i cnabky BiANOBiAb HA FiNEPCTUMYJISLLIID AEYHN-
KiB MOB’A3YyI0Tb 3 NOAA/NbLLOI PaHHBLOID MEHOMNAy30i0
[4; 9]. MNopsag, i3 BTpatoo dpepTtmabHocTi MNMBA nexutb
B OCHOBI nosiBu nNpo6niem 3i 300pOB’AM Y NiTHIX XiHOK,
K TO MiABULLEHUI PU3UK CEPLLEBO-CYOVUHHUX 3aXBO-
plOBaHb Ta OCTEONOPO3Y [6], KOTHITMBHUX i HEBPOJIO-
riYyHMX posnapiB, Takux sik xBopoba lMapkiHcoHa [28].
Y 70-90 % Bunagkie npuynHa NBYA y nloamHn He BCTa-
HoBneHa. [Jo BiAOMUX BiOHOCSTb ABOCTOPOHHE BuAa-
JIEHHS 9€4HMKIB, XiMiOTEepanito, MPOMEHeBY Tepanito i
cuHapoM TepHepa (TS, 45X). IHwi npnyanHu MNBYA BktO-
YaloTb ayTOIMYHHI 3aXBOPIOBAHHSA (B TOMY YUCAi ayToi-
MYHHI nonieHaoKpuHonartii Yepes piakicHi MyTauii B reHi
AIRE, Wwo € ayToiMyHHUM PEerynaropom) [2], BPOAXKEHi
MOPYLUEHHS TNIKO3UIOBAHHS, ranakto3emii, iHdeku;ji
(Hanpuknag, onepisyloynii repnec i LUTOMeranoBipyc),
cuHapom namkoi X (reH FMR1) [24] i i3onboBaHi pedek-
T rena [31].

leHn, wo cnpuumHaioTb MNBA TOYHO BM3HAYEHI B
oyxe Hebaratbox KIiHIYHMX Bunagkax. BeaxaioTb,
WO npuy4mMHn cuHgpomHoro MNMBYA maoTe ¢ismyHi npo-
SBU1, SKi MOXYTb AaTW K04 A0 NOro eTionorii, Hanpu-
Knag, noeiku y nauieHTis 3 6n1edaponTo3om (NposiBOM
AKOro € gucnnasisi NoBiK, ManeHbKi O4YHI LLiNNHK, NTO3
nogik) [31]; i HeBenukuii 3picT Npu cnHapomi TepHepa
— BrepLue us xeopoba sk cnagkosa onucaHa B 1925 p.
H. A. LllepelieBcbknM, sikuii BBaXas, LLO BOHA 0O0y-
MOBJ/IEHA HEAOCTATHIM PO3BUTKOM CTaTEBMX 3an03 i
nepeaHboi Aoni rinogisa i N0OEQHYETHCSA 3 BPOAXKEHU-
MW BaZaMu BHYTPIWHLOro po3BuTKy. B 1938 p. Tep-
HEP BUAINMB XapaKTepHY 4SS LbOro CMHOPOMY Tpiaay
CUMNTOMIB: CTaTeBWUI IHPaHTUNI3M, LWKIPSAHI Kpuio-
BUOHI CKIIaaKyM Ha GOKOBMX NOBEPXHSX WK i aedopma-
Lito NiKTbOBUX cycTaBiB. MoHOCOMist MO X-XPOMOCOMi
onucaHa 4. ®opaom y 1959 p. [3]. binbLicTb XiHOK 3
cuHgpoMoM TepHepa MaloTb MEPBUHHY aMeEHOpElo,
npote aeski dpepTunbHi. PakTopn 3 NO3UTUBHUM NPO-
FHOCTMYHUM 3HAYEHHAM A8 N10A0BUTOCTI BKITHOHAKOTh
MO3aiuHiCTb, HopMasibHi piBHI PCI i aHTMMIONIEpOBa
ropMOHa, CMOHTAHHI MEHCTPYaLi | CTaTeBE A03PiBaAHHS
[3]. CimelHa icTopia TPYAHOLLIB Y HABYaHHI Y X/TONYMKIB
MPUNYCKa€e HasiBHICTb CUHAPOMY NaMKOi X, a HasBHICTb
ayTOIMYHHWNX po3nafiB — iIMyHONIOriYHY eTionorito [24].
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lenm, nos’a3aHi 3 NBYHA

[EHOMHMM aHani3oM 34ennieHHs BCTaHOBMEHO, L0
reH BCL2 (B-knituHHOT nimdommn 2) i reH GnRH1 (roHa-
OOTPOMiH-PUNI3NHE FOPMOHY 1) 3B’A3aHi 3 NPUPOLHIM
BiKOM HacTaHHsI MeHonay3u [22]. MeTtogom aHanisy
reHOMHOr0 34erneHHs, NPOBEAEHOr0 Y MexXax OOHiel
ciM’i, YneHu 9koi cTpaxaaTb MNBA, BU3HAYEHO NepLumnii
reHOMHUIN 3B’A30K K 00nacTb Ha Xpomocomi 5q14.
1-g15, aKka MOXe MICTUTU HOBUI IreH CMPUAHATANBOCTI
no NBA [25]. Mpw pocniokeHHi reHiB-kaHaMaaTie Ta Ma-
CUBIB OHOHYK1I€0TUOHMX NOAIMOP@i3MiB BUSIBNEHO ABI
reHomMHi obnacti 19g13. 42 i 20p12. 3, Wo MicTaTb ABa
reHu-kaHanoatm BRKS1 (BR serine threonine kinase 1
gene) i MCM8 (maintenance complex component 8),
rnoB’d3aHi 3 NPUPOLHIM BIKOM HacTaHHA MeHonaysu
[33].

JocnigkeHHAaM 3aranbHOreHOMHUX acoujauin Bu-
3Ha4yeHo ADAMTS19 (59g31) B SIKOCTi MOXIMBOrO re-
Ha-kaHgmpata ansa NneA [17]. Llen meTton BUKOPUCTOBY-
BaBCSl HA BEJVKil rpyni KaBka3bKMxX XiHOK 3 MBA i 6yno
nokasaHo BiCiM Bapiauji 4mMcna Kornin y BOCbMU Pi3HNX
reHis, noe’a3aHux 3 MNBA. M1'aTb 3 unx reHis DNAHS (dy-
nein axonemal heavy chain), NAIP (neuronal apopto-
sis inhibitory protein), DUSP22 (dual specificity phos-
phatases), AKT1 (akt murine thymoma viral oncogene
homolog 1) and NUPR1 (nuclear protein 1) 6epyTb
y4acTb y BiaTBOpeHHi: DNAHS i NAIP — y penpoayKTmBe-
HUx po3nagax, DUSP22 i NUPR1 — B penpoayKTUBHIl
eHpgokpuHonorii i AKT1 -y ponikynoreHesi [1].

MokasaHo, Lo 4OTMPYM MaCBU OAHOHYKIIEOTUOHUX
nonimopdiamis Ha xpomocomax 19, 20, 6 i 5 nos’a3aHi
3 BiKOM HacTaHHSa MeHonay3n. BoHn BM3Ha4veHi ggoma
He3anexHmMn  AOCHAIOKEHHAMWU  3arafibHOreHOMHUNX
acoujauir i Mann 3Ha4YHU BNAMB HA MMOBIPHICTb Ha-
SIBHOCTiI paHHbOI MEHONAay3n B HE3ANEXHIN rpyni XiHOK
[23].

lfeH BMP15 (kocTHOro mMopgoreHeTuyHoro 6inka
15) — nepwnmM onmncaHuim K reH Ha X-XpPOMOCOMi 3
BMJIMBOM Ha oBapianbHy GyHkujto [19]. Lieri reH pazom 3
GDF9 (andepeHuinHunii pakTop pocty 9) Bigirpae Bax-
JINBY POJIb B KYMYJIIOCHO-00UUTaPHIN KNITUHHIN CUrHa-
nigauii [11]. € npunyweHHs, wo myTauii GDF9 i BMP15
MaloTb BigHoweHHS go NBA [18]. GDF9 i BMP15, Bxo-
OATb A0 cknafgy B cynepcimerictea TpaHChOPMYOUmMX
daKTopiB POCTy, ke € OAHUM 3 HANBINbLLINX CIMENCTB
pocToBux HakToOpiB y CCaBL,iB, i K PYHKLIOHYIOTb Y
yncneHHnx dizioNorivyHnxX Npouecax i npouecax po3su-
TKy [26]. MyTauis BMP15 npuaeoantb A0 36inbLUeHHs
4acTOTW OBYNSLi, ABOX- i TPUNNETHUX NNAOAIB Y reTe-
pPO3UroT N A0 NEPBUHHOI HEAOCTATHOCTI AEYHUKIB Y rO-
mo3uroT [10]. Y niogei reTepo3nroTHa MyTadisi B Npo-
nenTuain obnacti reHa BMP15 nos’a3aHa 3 po3nagom
oBapianbHOi GYHKLji yHAcnigok AUCreHesii ae4yHuKiB,
WO, K BBaXakTb, MOB’A3aHO 3 MPUrHIYEHHSAM POCTY
KNITUH rpadynbo3un [7]. Ue nigTBepoxye Te, wo BMP15
€ HeobxigHUM ans donikynoreHedy y nioauHu. MNpote
HeoOXifHi noganbLUi 4OCNIOKEHHS A5 3’ CyBaHHS poni
BMP15.

MyTauji reHa FMR1 B gucTtanbHin ginsHui OOBro-
ro-nnae4a XpomMocomu X BUKIMKAKTb CUHOPOM NaMKOi
X. Le BinbyBaeTbCca AOCUTb 4acTo i € HaMBIiNbLL NOLWKN-
PEHOIO MPUYNHOI PO3YMOBOI BiACTaNOCTI, MOBEAIHKO-
BUX 0COBJIMBOCTEN, ayTU3MY | TPYOHOLLIB Y HaBYaHHI B
xnonyukie. CUHAPOM BUKIIMKAE HEHOPMAJIbHA KiNbKiCTb
nosTopiB CGG B 5’-HeTpaHCNbOBaHilh 06nacTi reHa. Ak
npaBuo, KiNbkiCTb MOBTOPIB € MEHLLOIO, HiX 45, B TON
yac Ik aHOMaJibHi reHn MoXyTb MaTK ix BinbLue 200, o
npu3BoanTb A0 iHakTuBauii reHa FMR1. Y xiHok (1 Ha
590 xiHOK), Yy fIkux ue 4mcno mix 55 i 200 noeTopiB €
nopyLweHHs GyHkuii aedHukis i NBA [36]. JocnigxeHHs
nokasanu, OgHak, WO He iCHYE NiHINHOI Kopenauii Mix
yucnom nostopie CGG i MHA i3 HaliBULWIMM CTyneHem
pu3uky Big 80 no 100 nosTopamu [8]. Y 28% HociiB
namkoi X-npepgmytauiji reHa FMR1 (45-200 noBTopiB)
po3suBaeTbes MNMBA [35]. Taki XiHk1, MalOTb HOpManb-
HUIA MEHCTPYyaNbHUIA UMKA, i3 Aewo NiagBULLEHNM PiB-
Hem OCT [35].

FOXL2 6epe y4acTb Yy pO3BUTKY FPaHyNISIPHUX KNiTUH
i Mae BigHOLLEHHN [0 XiHo4yoro 6e3nnigas. MyTauji B
FOXL2 BuknukaoTe gucnnagito i nto3d nosik [31]. Kpim
TOro, OOC/IOKEHHA NokKasasnu, Lo Y HEBENNMKOI HaCTUHN
XBOPWX 3 TAKOIO NMaToSIOrieto NoBiK reHeTUYHUN aedekT
HEe 3HaxX0aNTbLCS B Mexax koaytouoi obnacTti reHa FOXL2
[5], a Takox noBimomnatoTb Npo Bunaaku MNBA 3 FOXL2
MyTauisMn y nauieHTiB 6e3 nTo3y noeik [5; 16].

MyTauii B8 reHi NR5A1, kno4oBOMY TpaHCKpun-
LiIHOMY PEerynaTopoBi reHiB, NoB’sA3aHi 3 MOPYLLEH-
HAMUW PO3BUTKY SEYHUKIB i iX dyHKUjieto. Taki myTauii,
MOB’A3aHi TakOX 3 po3fagamMm CTaTeEBOro PO3BUTKY Y
yonogikis [20]. NR5A1 ekcnpeCcoBaHi B YNCNEHUX TUMNAx
KNITWH NN0A4a, B SEYHMKY, Y KOPi HAAHVUPHMKIB AOPOCNX
i B knitHax Ceptonii Jlengira B tectukynax [21; 34].

nsa Toro wob BUABUTN | BUBYUTU HOBI Fr€HU-KaHOMN-
[aTn BUKOPUCTOBYIOTb TPAHCITEHHI Moaeni TBapuH. Tak,
iHakTMBaLia npoanonToTu4yHoro BAX reHa y muwen
nokasana NPOAOBXEHHS PYHKLIT SEYHUKIB Y NOXNIOMY
BiLLi 3 MiHiMi3aLi€lo Y1CNneHHUX NpobreMu 3i 340poB’ M
NnoB’si3aHnX 3 BIKOM i, WO BaXInBO, 6e3 36iNblUeHHS
4acTOTU NMYXJIMHHUX 3axBOptoBaHb [27]. HeobxiaHi no-
Oanblli JOCRIOKEHHS, AN Toro, Wwob OUiHUTK BaXIn-
BiCTb reHa BAX Ha DyHKLIIO SEYHUKIB Y NIOAEN.

BucHoBoOK. B Hall yac napu 3 npobnemamu dep-
TUNLHOCTI BAaTbesa Ao metoais EK3 abo IKCI. MpoTe,
npobnemu, NoB’A3aHi 3 nepeayacHo0 HegoCTaTHICTIO/
BUCHAXXEHHSIM SIEYHUKIB € TaKUMU, LLLO MOXYTb OOMEX-
UTK yCMiX OOMNOMIXHUX PEenpOAyKTUBHUX TEXHOJOTIN.
KAiTMHM KYMYJIIOCHOIO OTOYEHHA OOLUMTIB MOXYTb CTaTU
HaiHOI0 MOAENIO AN PO3YMIHHA CK1aaoBUX AKOCTI
ooumTiB Ta ePEKTUBHOCTI NPOTOKONY rinepcTuMynsii
SIEYHVIKIB, @ TAKOX A0CIAXKYIOUU iX MOXITMBO OLIHUTU 9K
pPO3BUTOK eMBpPiOHa, Tak i pe3ynbTaT BariTHOCTI. Takum
YUNHOM, BMCHAXEHHS NOYaTKOBOI KifIbKOCTi DOoNikynis y
[esiknx XiHOK 3alimae Binblue Yacy B MOPIBHSHHI 3 iH-
LWMMM, a OOCAILKEHHS MOXE HagaTu Baxnmey iHDOP-
MaLLito Npo rexHu, Wwo 6epyTb y4acTb B CTAPiHHI AEYHIKIB,
i e MoXxe JONOMOITHY KpalLe nepeadavaTv pusnKn ons
OKPEMMX NaLEHTIB.
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FEHU, NOB’A3AHI 3 NEPEAYACHUM BUCHAXKEHHAM 9€4YHUKIB

Wenenb O. A., BnawkiB T. B., Bo3HeceHcbka T. 0., lpywika H. ., AH4in P. 1.

Pe3iome. Mpobnemun, NoB’sA3aHi 3 NnepeayacHO0 HeJOCTATHICTIO SEYHUKIB MOXYTb 0OMEXNUTU yCniX ekcTpa-
KOpMopasibHOro 3annigHeHHs, 40 SKOro BAATbLCs Nnapu, Wo cTpaxaaloTb Ha 6e3nniaas. JocniokeHHs ekcnpecii
reHiB y KYMYTIOCHUX KIiITMHaxX Moo 6 cTaTu HadiliHOIO MOAENIO /1 BUSHAYEHHS MOTEHLiany PO3BUTKY OOLUTIB
Ta ePeKTUBHOCTI MPOTOKOIY riNepcTUMyIsLIi SEYHUKIB, a TAKOX nependaynT aHeynioiafio OoUnTIB, OLIHUTU PO3-
BUTOK eMOpioHa i pe3ynbTaT BaritTHOCTi. ToMy akTyaslbHUM € aHani3 AaHux nitepatypy CTOCOBHO KJIIOYOBMX MEHIB,
NoB’A3aH1X 3 Nepef4yaCHUM BUCHAaKEHHAM SEYHUKIB Y IOANHN.

KniouoBi cnoBa: reH, nepeayacHe BUCHaXEHHA SIEYHVIKIB.

YOK517.218:616-008. 64:612. 621

FEHbl, CBA3AHHbIE C NPEXXAEBPEMEHHbLIM UCTOLWWEHUEM 9ANYHUKOB

Wenensb E. A., Bnawkue T. B., BosdHeceHckasa T. 0., Npywka H. I., AHuui P. U.

Pe3iome. Npob6nembl, CBA3AHHbLIE C NMPEXAEBPEMEHHON HEOOCTATOYHOCTBIO SANYHWUKOB MOFYT OrpaHUYnTb
yCcrex aKCTpPakoprnopanbHOro oniaogoTBOPEHUS, K KOTOPOMY npuberaloT napel, cTpagatowme 6ecnnoamem. Uc-
cnefoBaHne 3KCNPECCUN FreHOB B KYMYJTIOCHBIX KIeTKax Moo 6bl CTaTb HAAEXHOM MOoAesNbio J1s onpeaeneHus
noTteHumana pasBuTnUa OoOUMTOB U 3DDEKTUBHOCTM MPOTOKONA MMMNEPCTUMYNALNN SANYHMKOB, @ TakXe OLLEHUTb
pasBuTnEe aMBpUOHa 1 ncxof 6epemMeHHOCTU. N03TOMY akTyanbHbIM ABMSIETCSH aHANN3 AaHHbIX IMTEpaTypbl OTHO-
CUTENbHO KIIOYEBbIX FEHOB, CBA3aHHbIX C MPeXAeBPEMEHHbBIM UCTOLLEHVNEM AUYHUKOB Y Yell0BEKa.

KnioueBble cnoBa: reH, npexaeBpeMeHHOe UCTOLLEHNE ANYHNKOB.

UDC 517.218:616-008. 64:612. 621

Genes Associated with Premature Ovarian Failure

Shepel E. A., Blashkiv T. V., Voznesenskaya T. Yu., Grushka N. G., YanchiyR. I.

Abstract. Timing of natural menopause has great implications for fertility and women’s health. Age at natural
menopause is largely influenced by genetic factors. Several genetic studies have been conducted to identify
genes in age at natural menopause, which can help us unravel the biological pathways underlying this trait and the
associated infertility and health risks. To determine the role of specific genes involved in human reproduction, it a
variety of modern techniques such as polymerase chain reaction, fluorescence hybridization in situ, the definition
of single-nucleotide polymorphisms and others are used. These approaches have significantly expanded the
amount of information and deepen existing knowledge about the genetics of reproduction. Therefore, the analysis
of literature data regarding key genes associated with premature ovarian failure in humans is actual.

Genome-wide linkage analysis has revealed that B-cell ymphoma 2 (BCL2) and gonadotropin-releasing hor-
mone 1(GnRH1) genes are involved in determining the variation in timing of natural menopause. Recent genome-
wide association studies have identified two genomic regions (19913.42 and 20p12.3), containing two promising
candidate genes (BRKS1 and MCM). Two independent studies, investigating age at menopause, identified four loci
associated with normal age of menopause variation, on chromosomes 19, 20, 6 and 5.

FOXL2 has been identified to participate in granulosa cell development and involved in female infertility.

Growth differentiation factor 9 (GDF9) and bone morphogenetic protein 15 (BMP15), are two important oocyte-se-
creted factors, which activate signaling pathways in cumulus cells (CCs) to regulate key genes and cellular processes
required for CC differentiation and for CCs to maintain their distinctive phenotype. Mutations in bone morphogenic
protein 15 and growth differentiation factor 9 lead to altered fertility in animal models. The action of BMP15 is re-
quired for the progression of human folliculogenesis. Mutant BMP15 appears is associated with reduced granulosa cell
growth, and antagonizes the stimulatory activity of wild-type protein on granulosa cell proliferation. In the human, a
heterozygous point mutation of BMP15 has been associated with premature ovarian failure.
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The problems associated with premature ovarian failure may limit the success of IVF in couples with infertility.
Oocytes tightly control their neighboring somatic cells, directing them to perform functions required for appropri-
ate development of the oocyte. The oocyte—-CC communication is bidirectional with the oocyte secreting potent
growth factors that act locally to direct the differentiation and function of CCs. This oocyte-CC regulatory loop
and the capacity of oocytes to regulate their own microenvironment by oocyte-secreted factors may constitute
important components of oocyte quality. Therefore cumulus cells could become a reliable model to determine ef-
fectiveness of the ovarian hyperstimulation protocol, to evaluate oocyte developmental potential as well as pre- and
post-implantation embryo development and the outcome of pregnancy during the in vitro fertilization process.
They may also deepen our understanding of the basic biology of cumulus-oocyte cell complexes and human early
embryos, for example by studying the function of individual genes in experimental animal models, that may improve
our knowledge of the processes regulating oocyte quality, which have a number of applications, including improving
the efficiency of clinical IVM and thereby providing new options for the treatment of infertility. Analysis of literature
data confirms promising genes associated with premature ovarian failure in humans, which may help to better pre-
dict the risks for individual patients.

Keywords: gene, premature ovarian failure.
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