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Vitamin C and somatic cell nuclear transfer-mediated reprogramming
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Abstract: Vitamin C (VC) is a common natural small molecule that can play an important role in various
biochemical reactions as an antioxidant. In recent years, it has been discovered that in the presence of VC, the
development rate of somatic cell nuclear transfer (SCNT) embryos has increased significantly. One of the important
reasons may be that VC is involved in the demethylation of DNA and histones, so that donor cells can reduce the
methylation level as much as possible to the in vitro fertilization group before and after nuclear transfer. This article
reviewed the possible molecular mechanism of VC in improving the efficiency of SCNT-mediated reprogramming,
and provided a basis for further exploring the mechanism of VC improving the efficiency of SCNT embryo
development.
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SWOETIR o X TR AT 2253 22 b S 30 el 25
TG R ARG T e A2 O A AR A R4S
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Bk . H R AT DLFH R R B - NH, 2
fE— AT . S F I = k.
TR B -NH,M=NH, 2 H1 T, kT DApE e —
AR, LR R AR — AN R L AT e B —
A E R R, I SR A R A AN Al g R
To JBH, BRREENFEMUFESAEAE
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et i MBI bRIT, H3K9me3 C4 WA L& 7ok
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A3 B S - B 2 g 5 0E (5-methylcytosine, 5-mC)All
/b (RN 6- F ZE 224 (N 6-methyl purine, N6-mA) &
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B BE B TR, AR R g0 i 2R N AL DNA = FE SR ML,
DNA H 4k, 5 40 F2 (Fr 1 2 DNA 25 FEAK) 2 TR &
B L EA:. fESCNTHAN], FEEMA WS ;X H
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SEAM . TEAF AT EAN i I RIATET3, K ILiE
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BRI, B PR UOIRES, T 4E R
KDMFPf UL X TETEG YIRS, S Lmem e, (6
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VCit 2 5H3K36me2/me3 ]2 H 4L, fi3
Tk BERAL, RAFIPSCHIERL. #— L5k
B, PAFe(ID)F12-% % R (20G) 1k i 1 21 & (1
F= 34K R JTHDM1af1JHDMI1b, % T H3K36
()2 AL AR . VCAE N4 N 718 5
JHDM1af1JHDM b iE 1, JHDM1bii it H41 & H
Jlid, Y 5 g 3% PE 25 R H3K 36me2/3 kR0, 414 Ink4/
Arfhr s, M S AL, HEROCT4H
GmFE ", phAh, TEVCAEEMITEN T, JHDMI1bE [
H3K36me2/34ric, OCT4A Ge4t & AliiEmicroRNA-
302-367#%, fMimicroRNA-302-3675% 18 3 &
JHDM 1 b3 58 5 s A2 ¥ AH S AL . MicroRNA-302-
367HEAEEFFESCAN i A A v e A5 22 OC B 2 1 4E
H, X FmicroRNAfE IE i #8 1] R TGF-BA2 442
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it 3EE-cadherinZZik UL K INiEMET R AL 3k 4w FE°
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HiKF

WAL, VORI LAZE G4 fd 1 175 S TET
S IIDNA 2 ALY, TETE [ 78 52 3 Cofi X 35,
W —MEE IR, ZEMEBEAEN SRS T
(Fe )M a-KGHIZE & 000, REMIR A I —Fh
o-KGFIFe i 6t DU 48U . TET LAV O 1 7 X
P MET 847 S 195-hmCIE R, 171 VCAE ol il
7, RIEEFRMTETE AMBEhRINIER, a8
FITET & [ FRIE5, TETHE A& 4 k5-mC
(I EALAIS-hmC TR, VO] B 42 T+ IR G 41 i
DA e /IS BRI N BT 4 44 i 7 4 £ 2R iPS C I i 2
5-hmCHIF= &,

TETZ % 1 38 R E AN [FI 4 B 28 20 v R TE 22 e %
K, TETHHRIEFHLR 7R, DNAZL R
i R IR R Bh A&, W TET37E 32K Ui v (1)
T R AR S M B, T O RRAH i B = TET3,
SRR G A% B E AR RE I AN 2 PY; FEESC
i, VCS5TETL. TET2UAH G AR 1) 75 X RFFTET
Wk, IF HEDNAKSH AL BT 2,
ARV, 75/ REEAR LR ], 5-hmCHr
Z 5 E AR BT VCH 3 559, 78
NG AT 4E 4 b, TET1ERMKE L, HB
REAE LAV CAR A 1 7 R 5 R 4 i g 2, (R AE
BZVCHITEIL R, TET1H] ek EE 55-hmCIE R

A

| Kdm3+Kdm4 )
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H3K9Ime2+H3KIme3
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VCIE NP BAR4ERF R T 1) AIRAS, P KM XU AU BEK DM3/KDM4/TET V3 22, AT 45 34 25 F A0 A A5 3
SEUf )R A% . KDM3/KDMATT DARERH3KO Y H AT, R i i 1415 H3K 9me3 4 B A2 Hic et it . TET R fie 4k i) 7 J -
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KB ER IR RN IR By, X Fh oy =X
1 B g CR AR AR

DNA H A0 FIH 8 1 H AL 2 (B TE T 2 1
i, DNAZ: R o] g <z 4 B (9 2 3
fh, (AVCE S H5-hmC/5-mCA 4L 5 VO S 1
H3K9me2)f /b 2 [8) A EL ALY, o rp L i 75
BBt

BRibz A, 3% v U A AT RA S R B, 70 1 g
FEHOCTA R AE Ry S IR A 7 P il o Gt i, etk
KLF45 HE gL CBA s g & & b R R
ik, MIMERHPSCEIRFE, SR, Y RET
OCT4FFF, 1R RHEE Bk T8 (13 2 45 #4518
Wtk . L8OKRHE 1 sl AL 2= f 7 Yy €8 5 W B AN
BK, FHBIKLF4R)45 4, BARSEmAERRE, mvCenS
PAE 55 4 F2 1) 5 30 B By /D L8O 5 p 9 A48 5 SR 1)
Y RS IE, HSRKLF44s 4, DRmEE
TV

3 VCHEFMZHIESRIER

3.1 {ERATZBERR R

V CTE 4 H A0 G 55 7% A 1 A3 2072 IR
%, WIS IR W] LU TR 3E 40 i E R AR R 1) .
20154F, ChenZEPR I, FIVCAbH R AE 4 AT 4
S T DA TS SR i ) A= B Th e, TR v B
R BT

—EIWRE MV CAL AT LA k40 A 3 e, A
RIS -hmCAK G, BEAR AL 4 fiu DN A F 4L,
K, FRERAZ S EE G R BRI, thah,
VCKRbE AT A A (AR 40 B i YL € A B . 3B IERNA-
Seqfff 7t AN R 5% S 124k, R IV CALEE 3 N
T Y0 - TR A B P A R R I R . VO AR ER A
RN G 4T SCNT, SIS — R R 3
mT AR, HE RESFAFHEE, A, L5
B R T AEA, A3 739.6%, SIVF4HE
AL R A

GO MR, FHVCAEER A4 i {2 32E T i e
G PRI, T W o o 1190 2- 200 R R i rp e i =
(R, B RO 70 A A 2R R N v o IR 1K T B
o AN, HVCA A RIS K E T — L gmhid
F PRI A AR g AU RN ATE 5 [ i o 1) 5 5 308, 3
AR IR R 641 (ZNF641). HEARABER E
ZNFo41 it RILE R H R R G, HHATER
TR E GBS, VORI T ZNF641 1%
%, BT R R E .

3.2 ERTHEANBIER

RNA-Seq 7 Hr B, A2 it i 6 A I i3 2- 441 g
KB A ST 19 32 2 R R H3KO F A /K (1 4
B SRR RBEFEY, R 458, 5/
By 2B ERUE R R R SRR, @ A B AR
H3K9 () F 340 7K~ 1T DL S5 4 20 Jfa A% 7% A8 VR I 1)
RE o VCAE % R 38 042 2k I i 25k DR 20 37
(ZGA) IR AR 22 F AL EEK DM 5% % 1 4k v 1
BARIX AR 2- A R B RE A SRt T — AN AT RE T .

AUEHE o, /N BN A% A% 1 I BB 380 )
1525 B A4 3% 1 & E (d-BSA) AEE ~, A
H R A 2 LW AL #1575 Trichostatin A (TSA)FIVCE:
S b TR AE A% 35 PR HBK 9me3 B /K1 I 55 3 R
R RENCER, LS 2- Mk BiEE, B
15%H e FER G K B 22 H . TSAFIVCHIALHE ] 2
S EmETIERRRL R, R ERE T R YR
Jia e e e 0 A R oA R I, tAEE B T KDM3
ZRIE2, Hah, EWRREBR S VeSS4
A Z CEALEEIH I Psammaplin A (PsA)BL# il
22 f# Z 5| Latrunculin A (LatA)fFE{E 3t v B I iR &
H, (A5 X =3 RCRE A XA [, R
for I 2V CHI Lat AT & 48 H X 22 fig P4 2 K (O ct4 Al
Nanog) 5% 5 4w FE bR 10 (H3K 14 Z Bk 4 . H3KOFH 3
T LA S DNA H BE A0 RN B 3 Ab) 2 25 i ™

SR, TERESCNTHERGH, VORI B T4 4
AL RS RE IR RN R B, HARIN R E R
142 = 5 HAKS 24k 7K 7 59 32 & DA e 38 ik
OCT4, SOX2HIKLF4E AR T 14emAa 4, &
TR, W N100 mmol/LIVCHEE T ¥
SCNTHRREIIR B HE /7. 100 mmol/LIKVCALFE L 1)
FENE TV LR (27.3%) S 35 v T XoF HE ZE AR Al 4 B 2H.
(16.4%~19.6%). 100 mmol/L[1JVCH; 7% [ & fE 1) P
S M ] L 3R A R 4 B K (4 ) e 146 .
43.2F157.8) B I i 0k HEZH R Al Sz 56 41 (43 59 A
8.8~11.0. 24.7~32.9/133.5~43.8)",

VCAR IR G & & AR 2 H At A 7 e v
B, o AR R AR A L AT R A R
BAFNPUEAAER, 2 H a7 gyLHLE A
BT 74, SCNTA T H a2 ML A 15 2
FEARIERDY, AN RRIPS T ) E 4w B 5 SCNTA
S EGRFEA WL A S . VO H Al & 4w A2 it
T I RIN NG, AR B GEUR I 8] A W] Bk,
HE4VCAESCNTA T 1) B G A2 HH (1) 52 MWL) 9 5 2
BFER, HANEKREE 2 BN, a2 %
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