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(FHE] BHE Kt miR-302a sfehdisk 2 D REH F @ (mESCO M f A =6 ¥, Hik mESC oA xskita
(R R4, Kot h3e A A 4 (vt B 4) ) & o 8 3% £ A& + miR-302a mimic 41 (miR-302a #1), i i RT-PCR # 47 #o % miR-302a £
RAEBREARATRERA T o &k, #B & miR-302a mimic, & 4 % 2] & »F 82 3% &~ & mESC &,k 1 MTT 3 # % miR-302a
mimic 5 mESC # 7 ) % »% , Annexin V-FITC/PI i X, 48 J2 K # M miR-302a mimic *F mESC 28 it 8 = 89 % »% ; 3% X 28 ie R 4 )
miR-302a mimic % mESC 28§ & A1 49 % @ ; Western blot 4 | & fis Bt VUEE 3 724 B (PISK) /& & %8s B(Akt) //i L3 4h & ba &
Z3F 9 (MmTORME T BB EE N . AR T H>F @B EE DI(CyclinD1) ,p21.p27 2k 8%k, R RT-PCRIZEE L
PPELZL F miR-302a RAFFH(P<0.0D, 5 R&BRALE, Rrt BB RAE T mESC W0 & T M. a0 =3 4m . 0 10 A 4
M & G, 2, Akt & mTOR &8k F F B, CyclinDl &% F.p21 & p27 &k Ll 2 58 A A %% & L(P<0.0D., 5
Fovt BR A 645, miR-302a A ,mESC @& A L5, A= F & ,G, 44, AKT &2 mTOR &8R4 K F 32 5, CyclinD] & & LA,
p21 B p27 AA TR, ZFHEA LT FENL(P<0.01), & miR-302a £ MY B E pH sk = vH B2 mESC A =, 42t &
{,% PI3K/AKT/mTOR 12 5 @ % H % .
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Effect of miR-302a on proliferation and apoptosis in folate deficient mouse embryonic stem cell
Yang Qian ,Shi Wei”
(Department of Pediatrics ,Sichuan Academy of Medical Sciences/Sichuan
Provincial People’s Hospital ,Chengdu,Sichuan 610017 ,China)

[Abstract] Objective To explore effect of miR-302a on proliferation and apoptosis in folate deficiency mouse embryonic stem
cell (mESC). Methods The cases were divided into complete culture medium group (control group) ,folate-deficient culture medi-
um group (folate-deficient group) . folate-deficient culture medium plus miR-302a mimic group (miR-302a group). The expression of
miR-302a was examed by RT-PCR in control group and folate-deficient group. To construct miR-302a mimic and then was trans-
fected into the folate-deficient culture medium mESC. Effect of miR-302a mimic on mESC viability was detected by MTT assay, the
effect of miR-302a mimic on mESC apoptosis was examed by Annexin V-FITC/PI flow dual-staining method, the effect of miR-302a
mimic on mESC cycle was examed by flow cytometry. The activation of phosphatidylinositol 3 kinase (PI3K)/protein kinase B
(AKT)/mammalian target of rapamycin (mTOR) and expression of CyclinD1, p21 and p27 was assayed by Western blot.
Results The expression of miR-302a was lower in folate-deficient group(P<C0. 01). Compared with control group,the viability of
mESC was lower, the apoptosis of mESC was higher, the cell cycle was arrested in G, phase, the level of phosphorylation of AKT
and mTOR was lower, the expression of CyclinD1 was lower, the expression of p21 and p27 was higher in folate-deficient group,
with statistical significance (P<C0. 01). Compared with folate-deficient group, the viability of mESC was higher, the apoptosis of
mESC was lower,G, phase was shortened, the level of phosphorylation of AKT and mTOR was higher, the expression of CyclinD1
was higher,the expression of p21 and p27 was lower in miR-302a group with statistical significance (P<C0.01). Conclusion These
results suggested miR-302a exerted anti-apoptosis and promote cell proliferation in folate-deficient culture medium, which might be
related to PI3K/AKT/mTOR signal pathway.
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i /N T RNAEREWZ & THE 3L mRNA 9 3-UTR X
Sl (7 8 5 R A Aot 3 BEL 3 S KT R 9% o DA TR 00 R R R Rk L L
B PR B U SR B M . miRNA AT 5 R AR T 40
.25 - RPN EE BB, RIS K& F 40
B CAMMRR TS AT L AR MR R T AL AR L W0 R miRNA B T
FE e Dicer fiff % £ 2728, 2 8O MG T 240 M 23 1k 5 % 4l IR i A
RETE IE & 2 B " E R M IR & & 58 . miR-302 Kk
TR T A0S 5 miRNA % , T LU i3 14 35 40 i &) 300 40 56
HERL RS G /S IFARTT . D miR-302 #8538 4
i Gy B S W% 46 DT 40 6 nT iR B Z 51 09 e iR T 40 i 45
i o AR T 40 2 DAL 3 i PN 40 A P AR D G A A A0 T
Bk R T T e RSN 3R B ER B R R £ 1
AL RE R . mESC By iR Sh 55 55 B TR R T B AR H R B
BRI SUIR AR K bt 1% 50 0 45 1 BAR ST R UG A SCAE It
BEAH T miR-302a Xof IR Bl = 6 T 40 A0 1 4R A 08 T R
s B LA AL .

1 #RE5FE

1.1 F30 K #s  MTT(Sigma 24 @) s %Pt CyclinDI1
p27.p21 Pk (Epitmics 28 &) ; St Akt, p-Akt. mTOR i 14
(Cell Signaling Techonology) ; GADPH , Annexin V/PI X 4%
WHA T £ (G = R ARV O I 4 % & o DMEM
FEFRECH R R H (35 E Gibeo A F]) ;s DMEM & i 5%
FEHCONE ) (b nt B A D s it R (Sigma A F)D . CO,
B35 46 (Thermo Scientific 2 7)) ; 4= ¥ % 4> #H ( Thermo Scien-
tific 23 7)) 5 8 B AR (Nikon 23 7)) 5 3 2 40 JL X (BD A )
PR ARSI B A UK AY L 2K AR e B H Pk A . ChemiDoc™ XRS #E i
1% % 55 (Bio-Rad A #]) .

1.2 J5ik

1.2.1 #ffuiEss  mESC R1 400 & b v B B2 b b 35 2R
BR2ETF 5T B 2 P4k 2 5 4l i 26 9 24 WF 5% BT, 4% 5 SCSP-223,
TR ZE 240 M Sk /s BUIR BG B 4T 4E 40 i (mouse embryonic fibro-
blasts, MEF) . 1t 4 Jfd 28 320 40 2 5 28 4 5 U O 26 43 468 0 e o
FER0. 100 A e A B S ) A B IR L b, £F 24 h S G RE S,
16 mESC 4042 %0 # 1 A 5 B 40 . 2~3 d J5 £ 105
0. 1% Wiy I, A& 25 MEF, mESC 4 il 5% 3% £: 75 7 A
I mL/L Bk 2B, 10 pg/L T2H A 0995 300 ) R 56
1.2.2 miRNA &5 ) NS AR EAERA
AT 4 B miR-302a mimic & X & negative control, miR-
302a mimics: sense 5'-UAA GUG CUU CCA UGU UUU GGY
GA-3',anti-sense 5'-ACC AAA ACA CAU GGA AGC ACU
UAU U-3', negative control;sense 5'-UUC UCC GAA CGU
GUC ACG UTT-3',anti-sense 5'-ACG UGA CAC GUU CGG
AGA ATT-3',

1.2.3 RT-PCR #l] miR-302 7E mESC K& M-z it = mESC tr
MFik B RNA WIS % trizol ik 7 & (Invitrogen) {#
B A5, 51 4 B30 . miR-302a 3£ H 5] 4 )% 51 . 5'-GTC
GTA TCC AGT GCG TGT CGT GGA GTC GGC AAT TGC
ACT GGA TAC GAC TCA CCA A-3', H il -3 W2 i 4 i
(GAPDHDE N N 2 4RIE W, 51 ¥ ¥ 51 : 5'-TGA CTT CAA
CAG CGA CAC CCA-3', i it — # % RT-PCR i 7 & ¥
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RNA 5% 5% it cDNA 3f #£47 PCR 3% R B 5 pL 373 7 1
FTF T =2 206 W B0 W JBE BE A7 K000 . 48 S 43 Sl o e 14
LUK S IR AT IR

1.2.4 MTT il mESC #§5 % 96 fLA b MEF 1y fd F¢
JZ . mESC £/ T 352 & M A0l & Bk 8] 70 %o i, 4 51 5%
J¢ miR-302a mimic F negative control, 5% Yt ¥k J&F 43 5l H
50 nmol,200 nmol, ¥ B3k %] 72 h 5, M A 20 pL 5 mg/mL
MTT. 4k 235 5% 4 h J5 W 5 55 9% W, B LM A 150 L DMSO,
3% 55 (6 245 i 0 50 00 T A - T AR A 560 nm AN A fEL L 630
nm 1E R S R B A G 3G 5 5

1.2.5 #ifyd oA 6 fLAR T MEF fE 4 5% 2 . mESC #
FhF 1 352 B M40 A B A 8 70 %6 B, 3 i % B¢ miR-302a
mimic.negative control, # 4% ¥ & 43 5] 4 50 nmol, 200 nmol,
24 hJg W5 Ak CAE 40 L B DG Y 4 30 min BALAR I, R An-
nexin V-FITC/PT 41 g I 1= & I 1 ) & ué B9 55 w9 J7 .
0. 25 % K9 I & 1 (A & EDTA) 54k . PBS %% . 2 000 r/min
B0 5 min, WA ; il A Binding Buffer 500 pL & 7% 4 jfd
B 5 A Annexin V-FITC 5 pLiBAIJG . A P15 uL. iR 4],
T3 R 5~15 min, 78 1 h A FEAT it X 240 i 430 ) .
1.2.6  # A 6 fLARH MEF {E 4 5% 2 . mESC #%
T 352 B S0 B A 8] 70 %60, 43 il % ¢ miR-302a
mimic.negative control, # 4% ¥ & 43 j] & 50 nmol, 200 nmol,
24 b i A WA 4 M L RSB B 8 30 min B HLAEI .

1.2.7 Western blot 6 fLizH MEF N4 37 )2 . mESC £ 5b
FhA 3R )2 L M A EIC G A B 70 % i 43 i B B miR-302a
mimic.negative control, # 4t ¥ & 43 5] 4 50 nmol, 200 nmol,
24 hJE AL WO AN M L 250 . )5 I AKE 5 1 RIPA 248, 45 PR
10 min'® TR BENHHETH 30 5,40 min J5.4 C,10 000 r/min
B0 10 min, /NG W B 35U BT 348 B E . A4l BCA 3K
G E R EE AT E . R E EAE L SDS BRIk 5 R
R R A —PUR R 4 CHBGERE . RA
B ERBEE 1~2 ho KRB B £ Rl ECL i
DGR TEBEBORAR R G EOG . F ¥ Quantity one” 814 %) 4 4t
A K BEE AT

1.3 it ab B A £dR g SPSS 17. 0 i it 2 i, £
E=AEE SUIMN T Ko R K, L P<<0.05 B 25
ARGt g X.

2 & R

2.1 miR-302a 7 mESC K #t Z M- iz mESC " ) £ ik RT-
PCR 455 7R » Jo M MR 4H 1 miR-302a 3k & 3 T [, 2 &
HA G253 L (P<0.05), lLE 1,

2.2 miR-302a Xf mESC i Jy5ma 5%k B4 H A, e iR 2
SRS )R R 22 5 B g it 4 B L (P<0. 05) s 5 B M R 41
FOS, miR-302a 41 A8 W 35 $2 R AM TS ), B BRS¢ B X
(P<C0.05), WA 2,

2.3 miR-302a X mESC 4 i T- /952 m 5% AL H L e
MR AN U TR, 2 S AR ST R L (P<C0.05)5 5
ToM BR A LA, miR-302a AN ML T2 D, 2 v B Se it
X (P<C0.05), L5 1,

2.4 miR-302a Xt mESC 4 A W A9 5% B4t . o
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MR AR JE B A G W, 2R BB FRIT¥E X (P
0.05); S TEMHBRAH L # . miR-302a Ah G, W4iE . LR EEH
Giitep B L (P<<0.05), W 2,
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swd o miR-302248
2 miR-302a X mESC §& 771 8

x1 miR-302a Xf mESC 40 ffl 8 T B 82 1 (z =+ 5)

205 LA T e 9 98 =
Xf B4R 3.5240.49 4.0840.63
T M- BR 41 9.78+1.27 23.4743.56
miR-302a 2 5.2640.93 10.87+1.02

x2 miR-302a Xf Rk = M mESC 40 i F 25 89
B (zLs, %)

21 51 Gy S Gy
X A4 12.4941.03 70. 2543, 39 17.264+2.13
Jon R 4l 29.81+4.59 60.21+4. 83 9.98+1.34

miR-302a 2 18.37+£2.65 68.2945.57 13.34£1.09

2.5 miR-302a X} mESC 4 ffi ff* PISK/Akt/mTOR {5538 %
MEEORBEMEW S50 EAHAHE, THRH Akt fl
mTOR BERR AL AKCT T, 22 5 3 B g it 2 2 L (P<C0. 05)
5 M4l %, miR-302a 1 B $2 % Akt 1 mTOR 8% & 1k /K
-, 22 S EA G L (P<<0.05), WL 3,

2.6 miR-302a X} mESC v 4t ff J& 1 AH 5C 2 (1 2% 35 19 52
50 AL LA, Jo R 4 v CyelinD1 35 F . p21,p27 3£ 3%

1479
BV 22 R B G ¥ R L (P<C0.05); 5 R R 41 AR

miR-302a 41 | CyclinD1 %3k, T p21.p27 £k, 2 7
HA G %5 L (P<<0.05), WK 4,
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& 4 miR-302a X &k = M B mESC o 20 jf
BFHBEXEARIENZME

3 it %

miR-302 ZX 15 & iR T 40 M Ff 57 miRNA, 5838 i 8 4%
CyclinD1 F14H fil J& 1 25 3 AR 060 1 8w 4 okl 390 2 Gy B m) S
S JR A0 T AR 0 A0 B L O R R T AT A R T miR-
302 T 56 7E mESC v o REAS 3 78 FAb 19 1550 AF 20 A vh 4 R e e
F), H&Z B miR-302 HURR MM 5 K35 TR 4 i AR T 40
it .mESC, KRG F a4 rh, — Bk AL B RSB R T
B0, miR-302 7 ESC fh ik i #'. miR-302 #£ K401k
ESC ik m b g Rk T BT, ARLBE LM 7
T BRI miR-302a FKik it T .

20 60 8 B A B AR AR AR R — . BRI T AN i gn
Fo SR Gy BA%R L 5 iy 4 B A AR, — A An S 8128 11 hL Gl
W R 2 b B A 40 A 00 BR L 40 B 2 4 s, CyclinD1 2
Gy WASCHEE (. BB AE Gy A AL, OF HAE Go /Gy 13 S
R v R 3R AR AT . CyclinD1 140 s J& 0 40K 180 78 19 0 1t
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(CDKD) 454, % %, CyclinDa-CDK & & #7, $ % CDK & H
PGS AL, 38 o — R A VA AR L 40 A 3 e B R S S
SIS A3 24 . p21 F1 p27 J& 40 ] 09 40K 0 4 35 i Ao o) R L

CyclinD1 54+ #] Cyclin-CDK 52 4 ¥y 5 40 Jifs 38 58 Bt i 9 1 1%
5 40 H A BE 3 F Gy 9. miR-294/miR-302 38 3o He 3 35 Gy
I RR i s 4 2F ESC 41 B 16 58, 1 41 il 24> k). #£ hESCs,
miR-302a $&# CyclinD1 ik, Ak G, #], #E K S &7,
p21 j& miR-302 [y B AARIE MR A, AR B K, miR-
302a mimics FJ fff Ht Z MR (1) mESC 40 jfs CyclinD1 3R 35 7 2
. p21 Al p27 R TREL.G W4 .

A7 SCHR i 38 . & 20 fE IR Z N hESCs B 34 5 5 PI3K/
Akt/mTOR [ 5 8 B2 Ak 7K F 4 21, PI3K J& F i Bk LB
A 8 I 2 R L TS S — R I S e 2 DL S Ak, T Bl
WAHFEEMN Ak, 25 T 05405 Al g6 1 B S T
PR 22 A 0 40 5 B . Akt 3% AB 5 AT LA #E mTOR B iR
A A L 7 A B O R VT IS S O AN S A e R
B R AR N A BE 0 N P 00 5 R Gy B0, 5 e 4 Y A G B R
AN PISK/ Ak {54538 s o T B A A0 MR T, R T
W Go /G, A LB, T 4 35 hESC i 77 3% #0134 5502 . miR-
302-367 fiH i PISK/ Akt {5538 5 400 il Jig it 9o 48 it 1 384 i %
FAEDY . miR-302-367 i iof B A% Akl # B2 1k K %, F 9
CyclinD1 3K, 1 p27 F p21 35, M T 410 2 S50 240 4%
FEE) . ASBF 58 B & L, miR-302a mimics 8 Bt = 0T R Y
mESC # Akt Al mTOR 8§ F& fb K V32 &5 . FE Ml an i gs 1=

g FRT R E B Z MR 1) mESC H miR-302a 3K T K,
2 6L 0 TG T A R BT BELW 7E Gy L CyelinD1 R 3k 5 F B,
p21 il p27 Fik it L F+, Akt/mTOR BERR AL AT T K, 24 5% Y
miR-302a mimics Ji , 41 L8 - F B, Gy W45 %6, CyclinD1 3
ki B p21 A1 p27 ik & T B Akt/mTOR 5 B 16 7K F- 42
B L UAHH miR-302a W] 3@ 5 PISK/Akt/mTOR & 55 1% o 8
21 ff0 g A AP T
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