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THEEREEREZEEMN, NEEZMEAZRRNENIE %, RMEETHR V-
EARIZDS (N°-methyladenosine, m6A) B —FHEAREAEIZS A E HRIE £ ILIZAY RNA
&I TR, MRHBZNMARPES K EEARRETEX, #memiEEERE,
ARXERIRT RNA BY meA (IR B 2R RIERMALE], M4BT meA RNA BT FER
% MPEBMRPRELEESERATEEAES IR, SENSGHRARIEUNKRBEET
RHERSG. ARAE. EMRAAEFNLET IR, BSNERERMEIEHER. MERNAK
MERAFRANELE, BEix meABIMHNARAE—NEBIIRERRER RIS, Ih
BELA R SR < BXMEAVER ST, 1B m6A RNATEIRIE /ERWVAEFAB T EEFEEERERME
BENEIAEAREERE. m6A RNA AT BEE MBI EMIRER IGERETTEER, NREL
TR IR M R

EHA N FRERIZNS ; meA ; LIEETEER ; NI ; MERAE ; RUBEES

Roles and mechanisms of RNA m6A modification in female reproductive health XU Zhong-yan,
XIE Jia-yu, TIAN Zhen, LIANG Ting-ting, CHEN Wei-na, LI Xue-ying, WANG Yu-yang, ZHANG Hui-
dong (Key Laboratory of Environmental and Female Reproductive Health, West China School of
Public Health, Sichuan University, Chengdu, Sichuan 610041, China)

Abstract:

Female reproductive health has received increasing attention, and studies on its influencing
factors have also gradually increased. Epigenetic phenomenon N®-methyladenosine (m6A)
is a RNA modification that is dynamically reversible within cells and regulates various life
processes. In recent years, more and more studies have shown that it is closely related to
female reproductive diseases, which in turn affects women'’s reproductive health. This review
summarized the proposed roles and mechanisms of m6A modification in female reproductive
process, and introduced m6A RNA regulation of reproductive and development process through
methyltransferase, demethylase, or methyl binding protein, including oocyte maturation and the
embryonic development of nervous system, myogenesis, and hematopoietic system, as well as
its association with premature ovarian failure and cervical cancer. This paper pointed out that
with the development of RNA epitranscriptomics, studies on m6A modification have shifted from
a single reproductive function to a combination of mechanisms, functions, and associations with
diseases; however, studies on the roles and mechanisms of m6A RNA in female reproductive
health hazards due to environmental or occupational factors are still insufficient. m6A RNA may
serve as a new biomarker and clinical therapeutic target, providing new ideas for protecting
female reproductive health.

Keywords: N°-methyladenosine; m6A; female reproductive health; oocyte; embryonic development;
epigenetics
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RIAELZENT, HRASHRENT K, X—HUK
MARNER, BIEAEEEN. 2EREE. ER
LHEDIE. MBVIFRBAKIE. DNA S RNA L FE I,
RIMBEURT ZEETFALRF, S5EFEN LS

RNA _ERY 100 ZHp L &M 2 R EABIF L EE
i, EPRARKRMENREMERE N BERIZ
1% (N°-methyladenosine, m6A) 1 5- EREHEIHIE, m6A
RENMEBIFRELRMTF 0L 70ERT, 2011 F X
B meA S 2 EIS AW 25, RNARIERAZF
BIRRFTHN T FEIBNER B IR E—RTIB5RNAH
m6A &IRIRZIMA X E IR A TN, WA BIERNAE
B THEE AR EIRRZT, 878 RNA BY meA 1&1h
S5IMEEMx 5K, h— R0 RIRHEISKE, £
2RRAIETZFE. B, meAEIFERIERS M
B REMSER. RSB BERA. BoIRA LU
RZEEAARRERYRAX Y, TEERNSA
m6A RNAEIE meA VR B #1588, BB S REL
AEATELMEELETNERREER, F95E
WELARRZ B9 F M,

1 m6AET

meA EIH R EIZEY) mRNA L& ER SRR
BB, I, FIIE5E mRNAZYE 3~5 S m6A
Bif, mABES5RIERAEZEZ 2979 0.1%0.4%.

meA I EE N HEF mRNANEARRILFS. 3 3E
XX, KB FXI. KIEZEF 554 = M
W, B5FERNAR R, B, . AL FRAE.
R ML FINRE. RNA I meA &K 53R, 7]
BEEZZ RNARITHEE, S —RIIFIEMRL " meAR)
FREEFEEZBEAENSS, HS-BEREMA
PRIEADBREMER, Bai RMBERBZBE SHNEX
EHEEREEBEBIFER 3 (methyltransferase like 3,
METTL3) "7, FREZ BB E A 14 (methyltransferase
like 14, METTL14) "1, WT1#8 % Z& B (WT1 associated
protein, WTAP) ) 1 KIAA1429 2% PO Fdh, Z& P& m6A HY
HERIETERPEBNENLT, meaBif ERYRER
BRI R, BRIAIMMA R EBEEENEXED
(fat mass and obesity-associated protein, FTO) ! o-BRSX
T ERAFRME IO R ES AkB [E)JRE B 5 (AIKB homolog 5,
AIKB5) ) FFh, EIRBT AKBRIEER, KFHE
Fre” M o- BRI ZFRITEE R E MW INEE (Bl 1), Lo,
PR FEEREBE IR H S meAE S I meA RS &
Ho meAIRFIEBR T EREE SR YTH &MY YTH
5 15 & B YTHDF1~3 1 YTHDC1~2 *2 HNRNP R 15 & B
HNRNPA2B1. HNRNPC 22 F1EZEISEF 3 (eukaryotic
initiation factor 3, elF3) !, FERZEFEKEF 2 mRNALZE
&% H (insulin-like growth factor 2 mRNA-binding proteins,
IGF2BPs ; including IGF2BP1/2/3) , XLEEHRIFRMES
ZE meABIRBIE S L, JEIEMEX mRNA BITHEE (R 1)

METTL3 -
MEEisEg | T N YTHE &
e WTAP ) T meamE | HNRNPRIE
N~">n KIAA1429 — N SN gampy  GF2BPL/2/3
</ | e § </ | ) H mE=R elF3
7,
e pimsns | 71O NN
RNA ; { ALKBH5 RNA

RIZRZ(A)

NE-ERELVBRIZEMR (m6A)

1 FZm meA BYEREALES. AR meARBEREILR mANREESER
*1 meANFRERBE. RREBRSRELSSEQNMEMINGE

A{kIhsE

Iheesn % EAEM
REFELEE METTL3. METTL14. WTAP Fl KIAA1429
Bt ERELES FTO. ALKBH5
RELEER YTHDC1

YTHDC2
YTHDF1
YTHDF2
YTHDF3
HNRNP
elF3
IGF2BP1/2/3

HEACARIZS AL &L, BB meA TR
R ELIRZR B is FREL, BMEiH meA bR
mRNA BYBS#Z. iz
mRNA BIFEAR. mRNA BUERZ
mRNA HI&HI%
mRNA FIPERR
mRNA BYFEfZ. mRNA BYERIE
RNA AZEBT$%, fNT
JRIEEnREE
mRNA BIFSTE M Ko &%
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2 m6A RNATESIB AR I IZPHIER R
MY

BMEEBTIFARNNREFLE, FHRES
N RINEEME F, ZIETFRBEINF K. X—i1ER
HexZAWSERRAES, INSHARNKRAEE
MEENXBLE, BiEXADNEARREMES
HTEISFE, AT OREF4HRE DNA Y% SR T ARE A 2L
SREFHING], BINSAMNSERAREFIRNE
M EEEIE Y, FILTESN BRI IEF, X4
BEPIEY mRNA TR REKFHBHRIAEESILAE
E, TEDHER meA FEEZEZBNFRESEHH
EON A mRNA B9 F o
2.1 m6A R EIBES AT O F AR

m6A fY R B 2215 METTL3 B1Ed B T ON 4 AR
mRNA, HMIEEINSAEA SR RRAIL, $£E
MEHIE Mett3 M B FRIANE FRRFERT R (2ygotic
deficiency mutant lines, ZmettI3™™) IS &, EHIIFGAH
MERRLEREHTE, INVERRAEXREERTER
MOS8 ; k= meA FREEZE METTL3 BY Zmetti3™m
S a4 meA BIRKE TR, SIS &R
AMBERERSREREBRARESESHEXNXEE
RAKXERE, #HME TS 11- ERE ZEAF 17p-
DMK FEE TR, REASHEC TR AR
k=1 pal: IR

L- A MEREE BT AT IR S R BRI RIIEE
K, HMEmN B ARA RS IESRIRA S, LK
IERR, RN FARAE], TEAEIMERZHT,
LA TE L IR M ER -2- B EREE R S F I AR
E185R, MNTROP SRR ; BRI ERAYIF & 40 A8
m6A R E 5 ES METTL14 FVZRIAZ EIHNS], ONES4HAE
SERAMN meA BIFKETE, X1 L IF RS
BI e @I EH 4R D RNA BY meA & I SR 82 1R OR B 40 A
B AR R Z B e, BIENSMAMRE S R
FRHRBE R B ITIER, meA BRI B{RME
AS5BRNEEH—THR.
2.2 meAMRELSEESERET NS

AR AR — N E XIS NITIE, meA
HNEBRELESER YTH Rk ol B ET IR 4 mRNA
BR S ER M AR AT R HARAI, A
PRUEM/NERAARA meAIRAIE H YTHDCL I ERA, £ H
IR A ythdcl BERKES, INEHARXEFTE
EREIRBHE, TEH—D A ; ythdel BEENKER

SEUNRINFARAN I ALER S LR IREERK, 6
mRNARY 3" EEDIE X KE X, PEFF mRNARY 3 JEE]
EXSmRNALEEBNES, BRERBEMEHAE
B3 mRNA BV IE EENR, SRAPAISINRARRRALFIHFE 0,
PR YTHDC1 9b, YTHDF2 4% 3iE BA 0] A% DN &) 4 f pl 20
018, ARAW, B meAIRSIZEH YTHDR2 f5, BER
HNEBRENAKR TR ; HRENS], ZINEE YTHDF2
B LAE m6A /T S HI mRNA FEARITIZ T 4%, SN A
R ASERNRIAKFE LE, NMERSHEAR
HIEZ IR Y, FRE, BREIS & RRREHY meA RS
ZE B YTHDR2 A] LUR I SN 4HAE mRNA BUBERRIR R, f&
SHRIENEE - S FRRTIERERNEE, KA
ERE IR, RASBMENEBTEN TR,

3 m6A RNATERERa & B RV IER KA
MEAEREMNZEINABEEIMIRREINEN
W12, ERBIERATHGE, AMEZEINETERINE
FREL, FHARERR R B, IEINEE SRR LA, IF
AEANFERNREBEIARN SRS D UA R
S5RIME, MR sudt NS HE b, FZRE
MARSHRE, E="TANKERLAEIESER, TH
DAL m6A RNATERRRREIM ARG A £ ALK E.
M5 EMERRLEFNIEA.
3.1 m6ANREEBIBEIEMEENRAELE
m6A & £ N 2 - 15 M 45 e A2 HR TS M
T/ HARNE R MAERENRRL L. ARE
I, ERE meA REEBES METTL3 RIAKETIESE,
AERRRYIE M+ / ABAARERIFZ AL BN 5 B ST ELALH,
EMEEBEFR meA BT TN EG, AmeARELESE
H YTHDF2 /T S HY mRNA BYIR 51| 5 [ f# 2 B FEES, &b
Bk R B2 B F notchia F rhoca B9 mRNA & iR R R %,
M ERERE ThAK R B2 4B FR B9 Notch {5 S HFERAL 88
EIRES, HMARAE -SRI IR, HKMFIE
¥ / BARRR B AL s
3.2 m6A R REESHIZIEAR RV AL £ R IE
m6A RNA B] 3= IR AR B ALY 4 pl T 12 TEAILR
MM EE D UIRESD, meARBIEFEEEFTOME
KKER S, SEHKRKKER TAEG, RARBS
HWZEAEMH] ; H—THRREIM, FTONRA T
KIEIT BRI AW HUESZ Ky (peroxisome
proliferator activated receptor y, PPARy) V5B ECERE
F -1a (PPARy coactivator-1a, PGC-1a) B KR IEX, B
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mTOR-PGC-1a B EX 2 4N, LLHI{ADNABES ATP
IKETBE, #HMINFIER AN ERERMEET=E,
RAINFI RS B,
3.3 mANBRERBINRELSSERFEERE
ZRZENEE

RNA BY meA EIR AT AIE R AL R AN A,
m6A BB B 3% 1 B METTL14 B BREY/ N R ARBE A, <A
LmeA B 2RFE T, WMETIRER B4 A0 Y48 A /B #R
TR, KRERBELZESERERELEME ; X
BB RNA B meA IS IERRMERRIERAERE
BB, GHRIRE, meA BELSE M YTHDF2 BY
PBREV N EABMIIcEMEAERMMIET ;
YTHDF2 B FRBV/NER M E T+ /HARANIEES 716y
ZREEERE, TAFEREEEN®ETT, thAge
RZ3HEMEEBRIE, HEINGMS AR RRES
RIANER ; meABIBEDIT AT, mMABER S
B, JAKEES (Janus kinase, JAK) - 3% R [E+ STAT (signal
transducer and activator of transcription, STAT) JBE&ZR
X, MEIRERIPERSEEIIEE, IR meAE
KRS TINMETiEES DU EINEE, #
MRS EERAN LS B,

4 méARITRESINRERNEITEMEX
AFEAmMASEREABHREREITSHT
B&EF. AINRAmMASENREASISHINE
BR, NEERNIITR4L, 71405 ZRIEEEL
4R, ERBEERRBERKTA S B SR KTRE
%, HHEIMOPARD. IBEAXFRE. BETNESE
BRENTERFEELN, B2 FHIINRINEEIRESR
Ho NERRNARRZE LA, HREE TR,
—IN69 I IP R R RBEMRKG -XWRBAR Y LI,
INRFRBENANETARFBI meA ZES
TIFRRFERBERIKTF ; ARENS], ZIMAGIER
FRIAARERRY FTO FTAKF NS, ARIEER E7t,

TR, XREAAINEFTRIAMP FTO KA TIA
RSB meAKTIES, AIRESMEINRINEEHREAS
BONERR, (FANBE=RNIRKIFEZ—, BEHN
AIEFRAEA meA S ENREEASMRE
B FTO MR RIAFTREMEN IV R R RV TR AL LR
&, NERATTIREIEILIES.

SEMEEE NARTENE — 2t REE
W, SEBMEHAGIS3H, N25 AR RS FEE
T, FHE, EMRAREEERE (I, SEML
SIEFREGN 147, TL43.7 55, AFER m6A
EENRERERSENRHARBERXXA ; 77
286 W EIEAL T I meAKF EZHRTHELLESE
AP meA KT ; H—FTRRE I meA
R EEMETTL3 5 METTL14, BE {408 5 m6A
KFE, STEMMAVILIEIERE ; H&, K meA
B ER B B8 (FTO F1 ALKBH5) 533 RIA meA B E %%
Bg (METTL3 M METTL14) LA meA KT,
FEEAME R ILEZ FIBA BIDNF], XIRTRFE A meA
KEWAENE TR BEEINS.

5 NE5RE

NS, LIEEERREFRZIEMN, WEHZME
ZHAMRBIEIE L, m6A RNATEARMEZUR, 2
I EIERERNERRERZ —o HEE RNA RN
RAFHRANERE, X meABIMNARHE—ETE
Theet it mFREALS]. ThEE LA 5 5 fm K EX 14 RO RH
Fo IELFAREMRFTIET T meA SINEAMEMR. BE
lBRE (R2) URKMEEEEFREHXER, 7K
FETERMEEFZES LM EERRERAIAE. m6A
@S R IR A AR X mRNA BYBI L), FEAR LUK
XM R R B4R A AR, [F1F meA B =R
ek EdERHERS. ARER KIS RSH
KRB I, meAKFHIREMBRIELSIFZLME
ERSRREX, MINRE RS S TE,

&2 m6ARNABIREKBE. HIFREABSRRELSERFREELTIENNG

ESiBor FESFHH SE

SN ARAE AR A Mettl3 (EOR SRR meA B RIA, 13 11- IR ZE 17p— M ZE2 5 28
YTHDC 1A= 5R 4000 mRNA B14%, FH 3 FENEX AR SEKE 30

YTHDF2 {2 SR B 4HAE mRNA (&A% 31, 32
RREAB RS EEnT /BMEHAK YTHDF2 {23 E & notch1a # rhoca %5 FHI mRNA BIPEfR 33
NEARZR S 16 FTO IR M {A R mTOR-PGC-1a 3B RS 34
INERARRRZ Bt R KA 35
NRET /B4RRAIETE. 2L YTHDF2 {23 182 4HAE mRNA FEfiR 36
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PAT, BRI meABIhS LIt EEERXAN
INMRIEEBR. B0, meA B IFIE FHARE RS &
B, MfNEEREARZT R, MAsT4ERaTh
fE? MIRARTEmeARIERIRABHE /I, §
NAFEH RN RAL NS YL IEAR Y,
m6A KNI R, HABN A FRELES. B A B2 EEAT
RELSSEQWNMAEN, MU ? meAES ML
METEERE X, HEEND FHHINME 2 1o, B
F meA BRI IE B R B BRI A BB H
ERIER— N E 2SI, BalE GRS EES S
M meA B A, XX IA RN R AR TH#NE
KUl HhAh, FER AR, MBS FBE D YRR E
BRAR. B RNANIFBIN BAE, BHEBTEY
WIRRmeABITS L EEERRNXR, HEX
BRIBESHIHIRER S, NEREYImRIZET 58T e
T B
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