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The Effect of Mitochondrial Function on Epigenome and

Development in Preimplantation Embryos

JIA Zhenwei*
(College of Animal Science and Technology, Inner Mongolia University for the Nationalities, Tongliao 028043, China)

Abstract Mitochondria are important intracellular organelles that undergo dynamic restructuring and
redistribution during oocyte maturation and preimplantation embryo development, necessary to support key devel-
opmental events. Mitochondria fulfil a wide range of functions beyond ATP synthesis, including intracellular reac-
tive oxygen species production and the control of calcium homeostasis and signal transduction. Some studies have
shown that mitochondrial dysfunction lead to not only reduce oocyte quality and embryo development, but also
contribute to post-implantation failure and adult disease. A growing body of evidence indicates that oocyte and em-
bryo mitochondrial activity and their dynamics have the capacity to establish long-lasting alterations to the epigen-
etic landscape by regulating availability of metabolic co-factors in modulating the activity of epigenetic modifers. It
is proposed that preimplantation embryo development represents a sensitive window during which epigenetic regu-
lation by mitochondria is likely to have signifcant effects on embryo development, and offspring health. Hence, in
this paper, we review mitochondrial metabolism function and its effects on epigenome and development of preim-
plantation embryos, which will offer novel strategies to enhance oocyte quality and embryo development, thereby
improving animal fertility.
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AR T AU E5 & 40 M A%, = 208 I A ARk
TR AL BATP N 40 i A dn i sh S2 L R &, [RIi 2
5 ¥ P 4 (reactive oxygen species, ROS)H =4, 45
AT FEME S FELERRE. Hirci
i 2R AR 2 O BEAE I N o & I Al %, i BRI
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By R~ P R A T 8 42 3R LB A A A 7 PR 12,
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R R T BRI VR G S R] ) 2O 0 4% 12
i, 1X W] BE VR G R B AN JE AR £ R AR R I ) 5
W0, BTk, Dy 1R B R 45 Aokl A4 T g
5 G BESH BT B ARG K B RE T, AR SRR T 2
KA D RE S Ho R K B LWL AR B e
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1 SRR S EMEN
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79, AU T RSN FIW Bk B AR 75 K i 2
5, AR T LR (S 5 B SOl 1 22 XU R 1 52
A, B U R 5 BRI (02

(A) Spherical mitochondrial

R, RAEBRIE N R ZbL R A AR RS, HIX
Se 2R R BATIE R, REWE P A KB I ATP S #5324
JE R FIIIRRG R . BEERARINR, HAR AL
AR MUK A AR, HEATIE KA
SR A B IR . IRIG R B BRI B,
Ir IR AR LR N 26T, T P 240 AT 4 D A
V5705 R BEA AR AR BR AL, 3X PR AS [F) SE 2L 20 i
LML AR S5 1) 22 5 3 BUR AL B R AL A QS VE AN 7],
[F B 5 bkt e B R SR AN A X R, Aok fd b ik A
AR RERG AR, HL T Be 3 1 8 15 eh R A
I RAT P T 552 M) VR 4 PR R L35 A L, 3 i 1 4
Hop (10, UTAER, A2 SCHRTR H, S ik /2 i 4%
JUR IR T 40 M B 2% ks A Lo R T, T HL S AR SR Y
ARG 0 32 5 i WA O 2 4 D 2 e Ak A i 3 R 4%
HON, XA T A R UL, SRR A A R AR
5 HACHHE RS VUM 5%, HAE R ARG A & J3 18]
KA T HEAEH .

2 SRR ThE

3 A 2R R R A B R B ), il A
IR AL & BATPI N4l AR R kR . WL 1A%
i#8% (electron transport chain, ETC)H 54N & 14 2H 1%,
AT ERREAA A B, T 340 Do 2 R R fr JUR MR A A%
FR(NADH) A B HIRR 1B L ETCAR 18, 77 A AL 221
o Ik 28 kAR N BRI DR B ATP A i 7= AE ATP.  H i
W TN, WIS 52 G A AE 2R Ak P s 2 T A e
P G ARUE A TR B () R 551 . PR R B
S ERYIN N RENS RGOS MR AR . SRR

(B) Long flamentous mitochondrial

— e E

PR R AR IR 5 T R R o, ARRLAR T S AN SE W22 I B 72 AL, i B A D EUR IS IR (A) A & 32 8 B I 224K (B) -

During preimplantation embryo development, mitochondria undergo dynamic changes of morphology and structure, morphing from spherical organ-

elles containing few peripheral arched cristae (A) to long flamentous organelles with numerou transverse cristae (B).
Bl FHIRERR & B HARI SR A S SRR 1L

Fig.1 The changes of mitochondria morphology and structure during preimplantation embryo development
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I B A 555 5 A0 T i AN (], AR B 5 AR 2R 1 T A
0 J5 R R A 22 ) FR) AR5 A A2 7K P T A R 4 A
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Yoy o HE RN 20 2R S 7R IR 3 g A% P E
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B IIMAEA L, B SEMG R E R EE2L Sa
TR, G WEHG A A1 55 77 B 1R 3EDNA 4B
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A R TR HERALRY T 0T 78 2R W, 6 4 B d i
W A ARG R R G 40 2 A K P, 2 e ik
HE AW WA, T H A 2194 B A T RS R 26
Ab B G- 40 B = S B4 KR, BRIE R B 2 4
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5 7, 4 2] W 10 R AR AL AS ST DR 3 52 4 AR
YA K, T L G I 2 2 T A A K T T i AR 4
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PERERE B VO ERTE I — N EE R E.
2] B BRI 5 AR R DA 3 s e 2 IR A A ) R A,
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BRI AR R

HEE X WAL A TR R . B
TR NSRRI AL 4 B 2 S AL
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fifg. WEFTIAN, NAD W] 345V 4% SIRTVE ¥, SIRT
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22 LAY, E 45 99 =0 2, SIRTYE M 22 1k 68 1%
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ARCA AR SIS R IGIA RS R T i R
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H, AR HEIR G & BPY. NADHIE 7 248 4 3 R
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PN ST EEAREST . 3 SRR K A S R 28 AR 1 2
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BTN, B2 R AE F i R I e A% g b 1k T e
T SAM, 2 40 i H R AY S R P A B BR T8 A
W R I, AR/ RAE BRI W 5 87,
JVR i 35 77 R i 2R TR R P AR FR IR T i FITH3 K 4me3 7K
SV, VR e 25 DR 2E B0 S 1) B 2 TR A P 7R 40 5 JE R
B FIRIEIG 02, [R5 ENanog Fl Tead4 2
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72 JVR i 5 DT ZE 0 34 1) 4 75 (R AU ot
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A 5L R 47K T DN A 640 B B2 [m]RE, AR
B4 i 5 7 TR, 15 R i kb B 2 R IS AMIK
F, SEIRNET-40 R H3K 4me3 A4 3 [K 41 DN A FF 3
1K R B, (H b FESAMT] 22 fif b 3 AS Il 52 0
Y RE I J5 IK s NSRG40 2 A0 F IE e FR Ak oK
SO, X EeRI T AR U, SRR A DO 4ERF IR G T
4 % fig 1 2R W0 25 DR 4 AR B L i LA R 4 A
W R L W LT R R EAE . 54k, BEE
A7 SR A TR I, o A B R S R Rk, I
N R AL LK IR 20 k3 A B 2 e 8 5 e I I
7}\%[53]0

R R 24 A 2B 122 IR R Al A BRI P4 1Y) 28 XL
RUPIR, 1X AR ohk Z I BB R K E
HAE R A K R B LR 21 FF 40 K, 1 HL, R
IR AR W 7 =R VR 4% /)S BROVE G 1 41 AR (I SAMIZK
SPEA G NATT)TZ RVE IR TSR B, 2 P R
TEFR 5 Zebr 44 F IR 16 T FH 1t A 72 58 XA, T 4 i
L RLARNADH AL AT =2 R G P& M 5 B 2 IR A
YR, 1K L AIF 7T 5 R LR A A S P S IR i H
FA DA S0, Rk, 2R R4k — B Ak A AR g
BETE AR MR AT, BT
Tt AR AT TR 220 5 e 9 WL S R 4
43 ok S 5 EE R RAE B B
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PR A I A B 8] = . B 9T B, o-KGRE % 1
¥4 XN 4 B TET (ten-eleven translocation) 1415 H
2 B BEIMI IR 35 PR, TETH H 55 il A
FETET1. TET2HITET3, J&a-KGHIFe 4 i 17 XN
S, B RS- L B % IE (5-methyleytosine, SmC)
AN 5-52 L Ja s g (5-hydroxymethylcytosine,
ShmC)HIfEST1. BEFINTY, ZAG ORI B AZ I, TET3 47
FOE T A2 F AR R 2H 1 2 F A E 28 4H R g
B, g IR AR 2 A AL s 9T 1R), TET3 R 1 2 REdE
FE K Nanog# ik, W HZ 5 T NG T40 il & %
) 3 AP /N BRI G T & S TA) R 448 Jf I i
W2 JEFRISTETL, Ty H2E i P 40 i 141 40 i AH X 3%
FEZAN M B E I TET1 X i 5 S f 5 H &
NG T 40 Mk & L a4 i 258, R, TET14E
TR F ) 22 e SRR S IR T P A i (A AN R 2
N Hf 2 AR A 22 57 o 8 2] DR AN A L R AR gt =
Yo-KG i 75 /) B3R AG T 40 B 41 2 A A TETHK 8t 1Y
DNAZ H AL, 4875 BT M % 1 SCRF 20 i 25 AR A,
T EL ST 2 R T AR ST IR 1 R b/ 25
FEABH A1 00 75 Ak AR, X AT LR 40 A R U
& E S RS S AR AEAR OIS B S, TR R I,
ZIN BR AR A0 55 5% 10 IR G A X6 T4 P 55 R ) IR G 4
T DNA P BEAL K, U B AR S0 35 77 3 502 1 B L
WIEDNAZE HIAL I Dhae . ALk, #7085
o-KG™ A2 2 15 BE 8 5210 IR Jig K B FIDNA H £ 7K -
Al Aoy BB

34k, IMI(jumonji)s {K #ia-K GFIFe™ [ 2H £
2 WAL, JE I 25 B 4H B 1 R e R ik 1 HH ik
A S B 25 ARG A, IMIGE 24 Hh
WIEHE AL PR IEE K E 0 FHF IR,
WEFC R I, IMID3 2240 b B J5 IR iG K & 2 & 1
H3K27me3 2 AL IR 1, bR Ja 3 B A4
B B RE T AN B KR BES, BF FT R IR, N ER
JIE A6 T 4 il o-K G AT R 4 -5 IMID3 3 5 3% DDA K,
XUt B, ek A4 A A E] 7 P a-KG ] A i i 45
IV 1 1717 5 Wi 26 2 1 ) R 41610

25 BRI, SR AU IS 1t 78 5 R G 20 st
FER ¥ T7 R PR AR, 2RSS G
ML K2 AR A B) () B A B S IR - AR g
A8 52 W 8 75 2L 1AL A 5 700 B 7 0 A B R AR
A SRAGVE, 5 8500 B g A2 T 40 M R L 1 4k
JU Vi) £ A 3 0 T () P 3 A% A8k . BRI, 4R

BRI AL A B R A5 ] Rl o AR R i R
PR 2HL 55 24 R A0 A A R R 4 J A A R A A A7 g
J1. SR K B TR, Lok i) 3h A R
A= ATP, 1M HLBE W8 By BURE 57 1 2t 0 2 A0 1 45 - 400 i
AR B AL S TR AN B

5 LRSS FHRELYE
IR T A B, O EF 4 AT B i £ R A
0 A AR SRR ATP A e SR SR R IR i & B 1
Bt i, A2 0E TT R W, W LB W B A AR AR 3
) 2 3 25 A A2k, T EL B BF 40 i AR Jif 2 8]
AU 3 1R A ATP &5 B A7 £ 8 2% 22 5 0%, H Ay
CL TR, O o RURE AH e 308 o o 8 7 A A i 3
25 GIREAR L, O BE A A e S A R A P B R
PeAE e . LI G £ 2k R B 2 AT S N R
20 M ARABL, T AR P IR s PR AN 2 R AT
KT R AMARE T S R IR in & &, B iR 2 D 41
PO IR IR T 1, SRR B B R R 7 i KT
PR ANFESA R, K, B AR & W18 R &
i R AR A 5 2B A 0 R R A T SR R 1R

=
H o

W R I, OF B & Sk IR ATPT s 1
BRI 32 R RN IR K A BE ), AH S OPBESE k=
ATPF B2 I GE REAH R ARG R & /e 17 5
AR, TR AR FEERZmEG RS M
i ADNA =P IN; ek A S SO v. vi s 2 3 IS VA Nt o
ATP R R B, R, N T Bsm ek R Th R,
VF 2 22 FHHREQI0. MM EE. L-RIFH LA Ka-
i o TR S5 VA 1 2R R A AR 11 T e 40 Jo Ak 3L B B 40 i
ARG, KIS T 9P BE4E B E ARG K B
fie S0, X BRI 5T 4 R o Uk B, Bk AR i M a2
Y BR 2 i il AN BRI G R B I RE I bR &, (HIXAY
MNERRLAA = A2 ATPRE 77 (1) £ FE 3R 5 IR g K & Rg
JIRIRFR, MA 5 LR ARAE 3 240 M 25 /£ R
23 4 i HCAth 77 TR Bh A~ A

EAEE IR, T8 Cffe 2 s bhis K17
SR T e S, AN 5RRE2H M BT iR 4R
Mer= tEATPRE 70, 11 H 5 B0 45 3 0 B 0 1 AX g
[ P2 L BE 7T R B . RS, DR REAN S (b S 5-
FLAumELE . DNMTZRIE. H4K12/H4K16 Z Ak BL &
HEEREAKFETRET. HAEFRKIM, NZH N
2R k14K Ih RE S5 )5 B fIKNADH/NADPH L 1], {H X
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PR 15 2 TN AD MR 1 2 £ AL B STRTI
kAN ETY . XSRS RIROR, ORI T REAH K
AR AU 128 503 A 5 OB 240 i R/ U0 PR I ) R
ML REAR A, M2l Ja (IR AR A & BE 7, (AR
PR T RE S H AR O B AT DU im0 5 S A 2 ot 4 iy
A o-KGEEABHACT HIRE I LU A KT A2 40
U2 2R L PV i o R A A 7 R AR R A A P 1 A
T iEE, VIR A

6 ZHiE

L5 1 T, SR AN LI 1 AL AR P A ATP
S B 40 B RN R A 2 Gt Rl o, T EL A A AR AL
(124 0 425 40 R A% R G A 40 A 4 72 2 e DA
WS 55 S, B amS . JEIRT4
RS L oM. R Th AL e SR IA R B
BE77. R T LR AR 6 AR I B AR T B B i 4
WAL (0 0 BY A T 73R4S, 0 A 7
WA B AR5 5 e S 10 400 D 5 4 IR 58, T
DA 43 AR AT 57 6 9T 51 A2 P e 22 B A T
KR B R T BE IR IA . BT U AT, 3147
Iy, R S A B ) 7 v R 2 R A T R T R 2
AR S 1175 SO JiA 2 WL 18R 4 281 F s Ak, 38493
RGN MR RN BG R T RS 70, AR TR R R I
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