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Abstract The quality of oocytes is closely related to female fertility. Mitochondria are the most abundant

organelles in oocytes and involved in the development of oocytes and early embryos. The required energy and
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signal transduction occurring during each critical stage of oocyte maturation largely depend on the function and
activity of mitochondria. Mitochondria, due to their crucial role in oocyte and embryonic development, serve as
markers for evaluating oocyte viability and quality. Herein, this paper reviews the progress of mitochondrial DNA,

mitochondrial dynamics, mitochondrial energy metabolism and mitochondrial quality control that regulate oocyte

development, which provides a reference for mitochondrial regulation in reproductive medicine research.
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TEW ALY IG & B B B, T 46 A 5E 40
(primordial germ cells, PGCs){E 4 5} - 2 i FIURE J5 41
i B%) B R WA, A 52 21 R 5 20 P EXT - R Rl S 3
TR e A8 T YRR, IR0 40 o B9 5 4 B RS T 2 i,
TR — AN ETEAH B, P S 2 M gk N B —
o5, BN R AR O BEAE Ft, R O B, R 4G
G BE 20 B 5 4 EH R DR R 20 B, 2 T 1 SR 4 B
V6L, T FELAURE 41 B (granulosa cells, GCs)As Wi & il 47
g, 2T I ORIE N, DN VRLE Hh A i VTR, Y B Bk
iR AE K IR BE A B g R, (A O BRAH A K AR
ROPM. B mRNA. AL, B4
ML2s, Blmngekitk, WSS H SEA. fEE P
BEAH M AR FR B3GR, A A% N B AL P i A R &,
LY G BRAH H SR A A A B2 1% 2 (germinal vesicle
breakdown, GVBD)I fig 7150, BF BE4H M I 46 Pk &2 26
—IRIRE 2, B ORI AR A, R AR 5| e
BARITH, B4 FENXN TR 2 KA, LR
IR SERE R, P EELEM S T R E S IR
Pk 24 ) v #H (metaphase 11, MID), % 1 5 MITH P
B 45 & Ja Pk 2 97 52 SR — s 22, HEH 28

Germinal vesicle Germinal vesicle breakdown

Metaphase I

First polar body

oocytes; mitochondria; female infertility; mitochondrial quality control

AT D)

2 Fii A& (mitochondria) {F 4 41 i P 85 22 XU JZ i
s, oA AP, e E AL AL AN 2 PG T g
WA . AR B D RE A 5R BELE IR K W e A VA
K, BRIAR T Re K a2 9| B0 BRI R B R
IR B AN . Rk N BB B LB,
SRR TE P B R & IS AR i B 0 E )
EH, Fenlie 2 5 97T #5050 BR4H f i it &=
RMIB R B 10, AN ZR 5 IR IG &
B IR UL RRIR B AL W0, I 2 2 0 A I R 2 A%
BAG . AIRICERIR T LRI AR TE 4% 5P BRAH L A
MUk B Re VR FH RO 7o g, DA AR B e 2 h
G BEAH A 5T B 42 ) AH SC B Fe e (i A 2%

Q52 AL STEE S T4t ol o P =i
1.1 mtDNAFE R ZRMFmII SRS

25 i AR 3R ALY R (mitochondria DNA, mtDNA)
e — MR DNA, &5 &R 3 A0 ¢ B A T
FREAEEE, HAAERER M, LRk
BB AR AR A, FL A DTS KL A DN A% i)

Metaphase 11 Bipronuclear, 2PN

L 7EOR BN A E B R B, AR RIR R, GGt BT AR, TR, Sul AR A4 K #8301 (germinal vesicle, GV)FirBt; I~IV: A2 K 21
7l % (germinal vesicle breakdown, GVBD)/&, & 4 58 il 2 58 2 5 Y (AT A%, FIBE SR — B AOHE B BRA0M 56 BEEE — UOREL I 22, V2 S2AETT
F10 G BT M5 VL 58— DB 2P (ML), 8505 5K 1455 VI SORTIERE b A I 78 B — BB 2, R BEAM B HE L 58 A, TR B .
I: in the early stage of oocyte development, genetic material replicates and accumulates, which is called the stage of GV (germinal vesicle); II-IV: after
the GVBD (germinal vesicle breakdown), the spindle completes the assembly and pulls the chromosome to migrate, and the oocyte completes the first
meiosis with the discharge of the first polar body; V: before fertilization, the oocytes stagnate in MII (the second meiotic metaphase), waiting to com-
bine with the sperm; VI: fertilization triggers and completes the second meiosis, and discharges the second polar body to form a double pronucleus.
B MEFLENIOR BB 5 RS R R B E (R HE S5 SCRR[10]2504%)

Fig.1 Schematic diagram of meiosis process of mammalian oocytes (adapted from reference [10])
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PEE M. ok, A — e g b i 2k ik 2 B
i 25 mtDNAE $i| 555 514, OI RS2 0 5
mtDNA KR HIA SRR A, FERE— 50 52K U 40 73
ZNT AN AR b, OB R IR IR S A 32
BERRE , 35950 03 BB &S R 40 i A U517 g fRaiE &
AN INELERA 2 1 mDNAFE VAL, SRR (R 2
HUBIAE T, BEREZH AR H ) mtDNA SR Hil R = kK A AE
7t R # i (germinal vesicle, GV) B(2Y, B JEmtDNA
P UUECRRIG 0, 72N 28 RO OP BRI mtDNAFE
DIEIE A 2x10% 48 1.04x10° 131, SANTOSES PR
FUFR, BTN SR ) 5 BEZH AL A mtDNA % DUE-F- 35
N 250 454, RSZAH UV EEA 0N 163 698, AR AL U B
FRLAEL(¥1~F 35 8% DUKCA 44 629, DRI mtDNAF &4 52
WA R B CHEE, PR E N EERE. I
Ak, Gatd kiR DNA S A B y(DNA polymerase sub-
unit gamma, DPOG)f] POLGHE R Hh 2 5l A8 7 2 5 34
mtDNAFEH , 27 /& DPOG L) R fehs 5 80™ & 1)1
ITHEZ RGP0, BIENS R GAEAT B 42 P
PEARIE, — 2 A A FPOLG H 11 & A IR
KEAAERAERY, e 0L, mtDNARFE 25
Wi B BF 40 B P S

AN, mtDNA 55 14 5 59 BEAH A A2 IR i
JREA K. 5% DNAAFE, ALY mDNAF: £
L RE RIEE P, mtDNAH T8 HE RS, B
Ty KAEGRR 5 RA . - BUGRLAR 50 1R 2E
mtDNA 5 il B2 R AR B0 B 4% S 5k I 2R 4
PRI 5 ANERER DG P52 MAKRSN S (in vitro fertil-
ization, IVF)= P [l 57 A FLAS 113 5 (introcy toplasmic
sperm injection, ICSI)f & 2R M) 2V 88 & i R Ak
JA MLEAT I, 45 R 73 At R WX Se AN e 24 iy o
% () mtDNAAZ 5, K552 4E D-loop[X o H AIEFR
161> mtDNAZE 53 5 5 IR fifs & ke £ DU 165
A K, UE mtDNAZE 7 5 A 280 20 BRI IG K & Bt
P OGP, mtDNA J i P 2R A2 7 OF BEGH i AR
WL, I HARARE F AR B AN SR A faf (AN [, B AT AT R
I A L A BE R AL, (oxidative phosphoryla-
tion, OXPHOS )i ] AU o« A AIF FL 38 72 A ik
&M “Kearns-SayreZ5: £ fiF (Kearnss-Sayre syndrome,
KSS) kAT 14 #15 AR AILFR 5T (progressive external
ophthalmoplegia, PEO) &2 [ G BEZH i A1 L A 4H 23
HOR IR T —PURE 2 B 2R FLHE mtDNA, 3X Bl B0 14
dif gk T BESR AR I 25 5 AR PP, mtDNABAE R

IR R B LE PGCs 74 ) 4 P RESH B B 7T LA
AL mtDNAR A, Jil i PR mtDNA S &
YERF mtDNA [F] 51 P4 B, 76 5 BESH i i) S 3HE B, d
25901 AT LA EG 3 mtDNA SR 5P B9, bk, Zikr
& ROS(reactive oxygen species)/KF-Ft 55 mtDNA
FRPEA OGO, — TR STk E TR R 1 B L D)
e N4 (premature ovarian insufficiency, POI) % 14 (1)
mtDNAZE 5 (1 19 0, POLAAE R ROS/K Y- 3%
i TR R 2T
1.2 UREARE AR A BN J1 AT

78 O RN R A i B RS B R,
WA I R B AR AE IS 5 T AR KA B O T
LR ) T 2 e B0, Sk 2 A AT 5 BT
&, DR I SR A B 2 77 27 1 15 1R BRL AR [0 25 AS iy
KPEBHE, U 5T HRGE 5 SR E
AR [t 5 40 e 75 oK B AT AR AL, 2R AA i) K
DS S5 M WAE A WA, BT UL s,
WA DMK T HAR AR S, AT RFEHL DR . Zekifhk
B E AEAL T A0 B SRR IR Bh B ik L, B S VRS 4
& B B A B, A E IR BRI R B AR
FERFLENAS 73 A ¥ /I B IR BEAH i pl #Aaed B rh Zekir
PRI R : FEGVEATHT, BRIE B 5 T 8ok 14
B AAEREA R B ™, FEGVI, KER > 2k i
SEAT G BRSO LE R, Dy 4E M N B BT S R ik
DA K BN BEA i —R50RL 20 i AE FLAE F SR R 074, B
5 N BEAH AP S ek oy 2, SRR e . GVBD R AE
pe LRIV 7SS s SRAN W[ R B 11i IS RES Y AU N ik
S S — R LT AR ) ok i 3
JIE AN FRELYEEEE, I 59184k — & m
N BEAE M B2 ST % . SR, FEZR o SRS, Bk A I
AR, REL KRB R T, Af/0
S ARAARBE S — M AR U B S SRk m] %
JE B IR EH AR B, X AT BE N RNAFL sk 3575 s e it
REEE 7o RS U o R I SRR U35 &) 43 AT
FEEEAS SN BEAR M b, DAZE SRR O B 20 B ) B Atk A R

AL, SR i i Fl A R 43 2R el A 4
A B AL S5 R, DAYERF 2RI IR RSN 1E 5 DIRE
Xt tae . PINIE. B 5 FARE R 200
CER L 5 WA e kg a1t M DN 5 VA N ]
PIRBETIIAR « JBEIR] 2 B) 25 o AL A MBS B AFOGE B3]
Jo3 % DA B GRoRiAR 2 [B) PR 25 ) 1 42, LA . e 1 77
SRAGAL 9T, S AR 2 B . mtDNA®L = FTROS
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SRS 75y WAL NS /e SRR 57 A N S S T DN
TP KL K A IE (inner mitochondrial membrane,
IMM) 435 R SR, 1 AT DL i i R RN A R Fe 1 28
WL 2 [R) BRI o 52 4 A EL D, B R mtDNA ) 58 5 4
AIZERLAR RPN DY RE IS P25, FE O BEAE i & B I
T Hh 2R A PR R Tl s A B A IR VEL R B I SRR AL, 2
8 AR . E N OF BRI b 2o 4 (1) AR
s IR A TEA M, AL I A &
1 B 5 i RN FR LR U (R AR IR T 26 ki i, {E PGCIT
72 B VIR I 23 40 O S 4 i 1) ot AR v, Bk A B
BN, LA A6 ORI ) O REAE B S kLA S A B
FUA R R, R HA R0 B )% 59 i R BE
YK 22 5 R BN i ki fd, JLAE o Ao
FABL, B BB PAT HER I B, R AR K ORI,
YR BRI i b ki iR K B, BEAR L, I EUE
OR o, S R A A R LTI BRI ) BR R
FEXT AR 00, FE 2 RGO v, GRS v 7 J5 A%
. fEMRIGEE — RN R, HAG 8508 B s /b
LTI 1) [ T8 5O [5] T B2 H A 38 e FL AT s ik
JoR IO B A W () 4K S b AR BT XA, BRI K &
FI| 4-cel 1IN I VR i 20 Jif N (%) B R A4k i 24¢ 52 300 HY B it
PR 2 L A 2R AR T =X (R B R A 1) 4K 2 bt
(LB

ARk /s 32 B AR AR NS T I G TP
DRP1(dynamin-1-like protein)®”. OPA1(optic atrophy
1)B8FT MFNs(mitofusin)*? 5. IX LT EEER A M LA
N =N T7 1R YRR A BT B R AR AR . R, 2R
AR AR I 22 4 B A EEHEAE SRR O BELE B (S 5 A
o @ BPRFAH MR S Drp LR FE /N B B R B,
Drp IR G /)N BRI R -REH B A 2R 4 5 JH A 240 P
a5 (N BRI 7 I eI 5 ) e SR 4, B Ca™ B 5%
FRZAT 553 WA AH O IR 20 e D JE PRS2 A 10 R,
LRARAEOP B P e Ry P R E AR . &
22} 5 A F(centromere protein F, CENP-F)s& #halki
B —Fh o 8 1, AR BIRL A (kinetochore micro-
tubule, K-MT) 5 1 B R 7 PR 7Y 7E DA 7> 2
L, APC/CE A 14 (anaphase-promoting complex)
15T FRE B A (cohesion) & AE [, IRB) Gtk
531, DRP1ZCENP-FIRUS (1, /IR G0 BE4H A
H% B 4 iR f5 DRP 1B CENP-FE4E BBl ki, il
15 APC2(cullin homology protein)4 %5 i 15 APC/C
T, T U 4R 0N BROR B2 A () 98 o3 2

1. DRP1HKR FEF &S Al R 4R, etk
GRS, RS GPREGH M S — YOy 2L ). MFNS 4y
SR FhZEA BIMFN 1 (mitofusin 1)FIMFN2(mitofusin
2), MFN1/27] BLid i 5 MIRO(mitochondrial Rho GT-
Pase) & [ AH LA, B b R e R4 M B 42 1, M\
TR H 5 R 8 1 s B Rk, (2 A3 40 i ot i)
BRLAR L 3N 247 E XA O OFBREAE A i R Mfn2,
LRI N AN 23 58 67 AE 97 B4 S [ 10, T AE Mfn 23 %
IR SR EER R, ARk — BAAAE T 9T A JH ], &
AR IS BRI e AR o) B R W, B Al 22 B O B
I i 455 7 M (667, Mifns [ 3R I TE AN [RI B B 52
PG, Minsid B BBk = 2 PR KRS /)%
FRE AU 5, e 2% FHAS N BF A B d 25 7 A IR
BRE . BG, LRiRE) )1 2 5 U O RESH
I mRNARIEAE o 7E /0N B OF BRI ) A 73 2 it
Ferp, 2R A S AZ A% B 1 45 84938 (mitochondria-
associated ribonucleoprotein domain, MARDO) 1 2>
FAZE mRNA, 2ok A O (1) Jo I [X 2 44 i) 2 kL 4 4y
A T T BEA mRNARIiE A7 BRI, DA OR
W LB A R IR E 7,
1.3 SRz IR B 4RAaRY e = X5

SR RESH i AT A= 1) 3 SRR & 2ok i ik
IR AL, 0| B B 240 it 2 i A4 S A W R A 23 5| S B
REZH AL P ATP KPR U T B, 17 4770 b B2 A 5o AT
IR A T2 oGP BRAH A ORI i %) 0% (Y e
IR 22, BN REZH B Hb ) SR AA 75 1 5 DI T 40 HR bR 7 A
A2 BCER) TR R BR  AE Re R, SRR DR BRI 93 807y 2R
B O R A TIMID B B 7. 2 5
P AR AR A OC B G IR -, A I B AR ik
DS bt R R R R AR . FRATAIZ T RUR L
T BREAA A AH G 2 1 78 99 BEAR I A ARl R o B
FERREIE

T e BR PS04 — A% 2 (nicotinamide adenine
nucleotide, NAD)7E b 5855 % vp HAG CEEAEH . 1)
W% 2,3- X048 B 1 (indoleamine 2,3-dioxygenase 1,
IDO 1) 5 P2 WK P95 Tk 12 12 Wi 2 % 1 (quinolinate phos-
phoribosyl transferase, QPRT) & NAD M k& Bl it 2
R DG BRI A B R g A K R 2 5 SUME B O
SENADK-FEAC, OF B4 5T 2528, i 1A GG
BRI, A BUZAGEE )R B BT
e R & 3240, 78 RAL /N B b 78 M B 12 A2 8 (nico-
tiamideRiboside, NR), 1] 3 il 5 5L fi# 45 I 2538 U0 B
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YIS & 47O, LR ROS /K56 4 5 U1 BESH i i
HRKEE, ROSMIAF/K TR 15 OF BEAH A IE H
e, 1 B R T B AR (oxidative stress,
0S) &4, MitoQ(mitoquinolmesylate) & — i Rk
S R A1 BB 5 5 ) 24570 U, MitoQ R P 8L
B AEUP T R AR AR AR B AR S 52 AL
B, RS G B4 b ) SRR R LA, R 1 BRI AR
KA. 100 nmol/L MitoQHIl ¥/ FRE LRI R T
29 (female germ line stem cell, FGSC), 1] A XE Fk
FGSCH I ROS, ¥l 0%, MM AR B H.0, 15
SR T

DUERAS S5 K73 (sirtuin 3, SIRT3)A2 —Ffk
Wik T ACES , J& T NADIK#E 2 A i 2. BE B 5K
T, FEEAFAE T Rk b, i i B A0 I 75 Sk i
T IhRE, SIRT3 S5 2Rk A P P A 47 B AR it
PETT. GCsHISIRT3 WK AT LU 222 lENADH
it Z ¥ Fe-S 4 [ 1(recombinant NADH dehydrogenase
ubiquinone Fe-S protein 1, NDUFS1)H] LERALIR 2515
AR AN, T BURORL 20 i H  BE AR R AR
1475, 1755 OF B M 5245 B0 AL T 2 AR R ol R
“H M R 5 157 ¥ 5 (phosphoglycerate mutase 5, PGAMS5)
SN TR SRR F AT 5, PGAMSTE BF 41 i
s RIAIF S EE R IEMG, HZ 5432 Rk
A R 2R A B )y 2 MR B 2 fE . PGAMSTERE
2 90 e 40 i 22 P A e BIRAR AN, B TR
YEDRP1, MIMTHEALERI AR 00 2, 2 PGAMS R
R 5, 3222 OF 20 ) 2R AR Ty 6 FH A I A 348 7 100
=L
1.4 ZeRifBERRAEISZ N ON B 4HAR & B8 EE

MR RE I WU LRLIR D e AT , A 2 My
757 IR RIAR T BE , W BRIk 2kl ih , 4k
FROUREVE R AR 2%, B i SR AR AR A1 4, Zekr
A T e B A5 25 3 BUMEPE /)N BRANZ2 B2 R A 1) Joid
IR T mtDNABT &6 75, AR LR AR RS
& & 11 ) ¥ (mitochondrial unfolded protein response,
mtUPR)FIZE 744 H W (mitophagy) ) 77 3, 584 J@ i
W3 S B AR R 1 T B AN A A A = R g 7 B
HHMESN -

AR R AT B B SO AT DAAE SR A4 T g [
TR, JE L N A RiAR CR 4 & R A RIEOIF 5 5
RRE O YT & PR SRR 8 N R0 ) 28
WA EE A BRI K T R 2 TR TR BORE A 1 9, 2

FEAR TR R A7 B B R 3T B 1 B B 5 B R O
Jik I P(mitochondrial caseinolytic protease P, CLPP)
B, B AR = i o K 7% 12 B 2 HAF- 1 21040 i
J Hp B, CLPP 2 5P BE 40 i A1 IR s 5 & A A R B4
ML Z&RiAR D BRI B T3 22 BT L 75 1), k= CLPP& &
H mTORIBARIE , I O 55 51 60 figh 4 1) Y A 759,
Clpp 5= DRI R o3 12 /)N BRLERSR 77 A 25/ 6 1Y) Bl 2 B
BRI 2-cell iR, (ERTCVER E BRI H. 1E
bh, Z 5K E HZ RWTEREE K& ZEL
S B BRI MO 5T B . FELAF DG A $R B2 1 S(membrane-
associated RING-CH 5, MARCHS) & £k i K 41 i
EN I B3z RN, Z 5T ARRR RS, 1F
AN RSN ISR AEAE N e sl SR X (A PG T
March5-siRNA T 25 B R} 41 Jf 28 ki A4 T RE [ 65, 1%
PR3N, ATP S 5 PRI DA A 2 H A4 JIsE Fi 7 [
I, FEGTHEEARTE U RE 1R %, Sk G0 i 25 b
BRI e F-box M e 5 58 2 IR I B 2 & 5(F-box
and leucine-rich repeat protein 5, FbxIS){E N E37Z &
BRGS0 2R 1K T B . FoxISFEXR 15 T 7 %
HI LR AR B 115 A, FoxISTTER- S 20010 RE 40 i Jak
IR GVBDFIR AR 5% H 2R PRI, 2k ik
ATPAK #i PElon s A B 1(lon protease 1, LONP1)s2 4
FRAARA M 2R M A AR S 0 E A i, 250
TmtUPRAN L 4K 5 /) %2, LONP1E 2 5 £ ki
PR AR B H T2 15 5 K1 1 (apoptosis inducing factor
mitochondria-associated 1, AIFM 1)1 B 1, LONP1
G 2k 23 T BLATFM 1 A2 0 J5it 4% 3z B Al A%, 51 62/
SROP BRI T FBAA LONP 100 A48 7 1 2 14 U 5
HR = RS2 OR, RIS IE H I N 58 HL 51
ﬁﬁ[%]o

BRiAR BWR A — PR TR KA Ak
IRIRRFIR R TE 2, FE R NS N ) 5 Je B
RARIE ¥ PTENTS S8 1(PTEN induced puta-
tive kinase 1, PINK 1)1 E37Z 2 £ H#:# PRKN(parkin
RBR E3 ubiquitin protein ligase) 1 57 i % £k ki ik 5
Wk . PINKIFAZRAEZ M2k sE S A b, Bl
G5 KL ST ) A 5T, 12 DX 3R]l PR A B 3 FE R A4
HMEEE A ERZ R, X EERER T R B PRKNS A2
LR AR IS FLVE 7R 1 B392 R IEHRE G 14, PRKN
B RWERRSNEE B, R EZ4,
OPTN(optineurin)&{ CALCOCO2/NDP52(calcium
binding and coiled-coil domain 2), 212 452 173 £ i
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PR B WA P304 CCCP(—Mhids 3 ZokL i B Ik 1) fift
8657 . carbonyl cyanide 3-chlorophenylhydrazone)
AEFRAE KRR RN, 755 PRKNA T S HILRA B
W A A, O R R o 2R B M S i,
B S 4 5 RAB 71 mRNA B fH ] RAB 7 711
MLO98ALE , H4 7] 43 2% R e CCCPAL 2 51 £ 4 g
RS BN T B , R RABT7H] BE 1L PINK -
PRKNM 3 2R A4 B I rh A 4330 9 1 1 5 A2 50 8
HEFEPIEEGVINREAA I, & I PINK I HIPRKN
HE K REE R AR SR IN, 3 donith B AT
FI R B DA K 32 A R AR AR R O3, B BRI b A
{55 R 57 7% 25 1 6(growth arrest specific protein 6,
GAS6) AT L 5 LORLAAR B W AR 5 Jk R SR 4 1f 2 hr
PTEE ;. Gas6UTER I MILEN BEAH i Hh 2R 44 B Wi A
AL R R IE 7K AR, Gas6AEY ) MITYE £R2H i
R AR AR TR R AP0, ki ik B WA BT
JI 15 B 52 45 B T e % B kA, By Lk ORI
FHJ5, e P RESE R RS

I T 7 B 2 A B 2R AR, 4 5 R R AT R
R ECE, A BT IR AR R REE, SCRF O REAI IR
IEW R BN, ARG IR REY &
2T AU, FESN BRI b, — LG R P T AR —
o B8 b R AR L, (H BRI T IR AT T .
Xof 2R AT BRA LA AL 0 BEAR B b /R Y R AL
TRAENLEI R NHIE ST, A BT 50 4 4t 22 O B 20
JrER AR A 2 A, 9 AN BRE SRR ISR B T
SR AT B B IR S AR .

ok b RTIR, GRiR D Re PR T O BRI K B
BOCAE CE B mtDNAL ZRRifR3) )5, ZekifhRE
AR LRI R AL VYA J7 1 2 5 % 0P BEA
Mk &R, HAmtDNA T B 52 m 5P RF 40 i 1) Bk
AR RG T BE, mtDNA R o7 11 25 5 SO0 BR 40 g 455 17
L LAA T AL P IRV 2R AR IR B g 27 I 2 AR 4K i
2 G REZ A ) e 7R R A AE TR SR, ZokE
PR SEAC TR AL B =) 5 B P 0t B BRI R R
PRARE ERCW . B a, SRR TR 5 ] AT ORAIE BR £
2L PN LR A IR H AT AT RE(&12).

2 RE

4 5 2 5 0 A LR e e A
ST R R 5 B, T 40 BT K — R
5 R AR: RS ARG R mRNA. 2 R

FEE R FAEAEEE0T . OGP BN S A R B KA,
SRR G BR 2 L 40 A% S 40 B o R b 350 R A AR
H, TEINBEAE & B b F vy, Zebidd (T34 BA K O3 A
55 P BEGH  AE I S B AT R O, i A N BE 40 i £
LRI AR S HA ARG AN R, A S F 5
AR, B R: 2 B ARV 12 7 285 2 b Ak ] DL f /b
I mtDNA F: 5T P47 A, M 4E 47 SR 4 16 4% 11 £ 08
P, PRUEME IR PR & 12 5 A FUEAH R
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(1) the abundance and heterogeneity of mitochondrial DNA (mtDNA) are related to the quality of oocytes and the developmental potential of embryos.

If proteins involved in mtDNA replication and repair are damaged, the quality of oocytes will be affected, such as POLG; (2) the ultrastructural changes
of mitochondria and their distribution in oocytes respond to the energy requirements of oocytes at different growth stages; the deletion of genes encod-
ing mitochondrial dynamics related proteins, such as DRP1, MFN1/2 and OPA1, will lead to low developmental potential of oocytes; (3) mitochondrial
oxidative phosphorylation products and by-products (ROS, ATP and NADPH, etc.) will affect the growth and apoptosis of oocytes; (4) in order to support
the normal growth of oocytes, it is necessary to remove the aging mitochondria and keep the number of metabolically active mitochondria. If the proteins
involved in mitochondrial clearance are dysfunctional, it will lead to female infertility and premature ovarian failure. Red % shows mtDNA damage.
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Fig.2 The effects of mitochondria function on oocyte development and infertility
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