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A SR TSR WL DL 430070, 4 K BRI HE A TR A BN E O L MR A 4150005 5. ek
K= fREE JE T 361021)

W E: \RIKLGA B F 4 (octamer-binding transcription factor 4, Oct4) £ T 41MIZ REPELERS IR 7101 %
R T 5o AT T B D, MO R T Sk 7 oced B PR 2R, 5 B 1 T S 0t — 2 B 5% 9 £ 0
RESLAESTHI T, St PCR J7 8 A S A7 119 97 octd 36 PR P I B2 HE J7 91 O 2P pCS2 + Maoctd T 3578 3P
TS BE, Ve A RUR A AR pCVpr, M2 T AL £ 735 20 K pCMY -Maocd-Red ; 23 GY) A1 T % 5 s ,
FRING A A 1 B AR e HepG2 2, DLAE S AR Mo 20 65,9 56 %85 3 T ALK, 361 FHl Western blot J7 3%
OIHTR A U E R . M T 385 octd SEPRBEE FUR B AR pCMV-Maoctd-Red , %48 (A 7T Fil T

FRZ AN A AZE VAR , WIS SERTFE 02 oced JEIRIAE RIBLH BEE 1 k4

KR FSk85; octd; FAERIRIR; TWA0HE N
hESES: S917.4 XEARER: A

INBAK 55 4 % 55 ] T 4 (octamer-binding
transcription factor 4, Oc4 ) J& F POU ( Pit-Oct-
Unic ) #5618 R 55 VL 2H , 2t di 22 () 4E 57
WEHET 48 0 ( embryonic stem cells, ESCs) £ g
PEFT B 3T 0 B St R 2 —, 7 ESCs 41
AR | RN e L L S AP LR VA
Octd FHAE— 2 BAT A REPE R R 20 A 4 it vh
ik, 40 ESCs ., 5L HA IR fif DN 22 Bk | i 4h A= B 40 i
( primordial germ cells, PGCs) . [B] 3¢ it T 40 g
HEROT AN K ML, Ocd [ R S5 bEZ
THEEET . Ocd 0] 55 SR T Sox2 (KIf4 0
Myc( OSKM ) —iE2 45 /Nl ( Mus musculus ) AT ZE2H
M g B N S 2 W RE T 41 i (induced
pluripotent stem cell, iPSC) "' H ix & [H 7 p
Oct4 JETE B iPSC ANHT B SEN  Octd B2k
J /0N BRIV PN 400 VA1 A O 2 22 e A 5 B 1R il
9 TE 6 A2 LR (3 2 40k 3 32 2P
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5RO A ZEMGE: YE & fd T RFP-
Advasa 3'-UTR T 4 2% 1K, A R bsic T ik K
PGCs FRHEAT T 7 B WSS 5 B/ ' Mg T /e &
%t pT2AL-Oroctd-EGFP ELAZ IR 4844, 7 1
AN ) 40 M ) 22 RE IR 255 e T R T T LR
3K TR Tol2-actin4-2A-EGFP, 47 B F 43 7 b
i 2R = RIGT R B R AR AL 8 15
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JEORE, FH TG 00 8 868 B IR 1 0 7K B 35 R LA
ARV XL R M G e R
ANESS Vi Ret7/E N iU =R DN SISl EGE i
THTHR BAT 5 Y T 7, ABAE RS8Rk 2k o
AT3R A octd FLAZ 2 3% B 5 10 T A AH S
Fo

713k 5 ( Megalobrama amblycephala ) J2& 3 [F
FEIRKFRI 2 — , T AR (5
B2 IR octd FEDIARSEWRFE AT Oy H S H#E4 T H
S 0075 2RO B o3 B M 5 P A5 AR ST Al
A E & B 1 Wk 85 ocd Fe I ( Maoctd,
GenBank #5345 KY994571) JfA4 g 1 w4k
pDrive-Maoctd , AHJF 5% ik — H 44 5 Maoctd ¢ 6 E
BB AR pCMV-Maoctd-Red , Ff R FIIR o 143
FZ B R R N A R HepG2 , WA HAE
FAZANAE P A 2IE 5 AR P R E AL O, R ik —
AT K 87 octd FEIH A= )27 DI RE B LAt

1 Me5I5k

1.1 SEIeHH#

K JHFFFi ( Escherichia coli) TOP 10 4 H 45\
o/ (LS s B pMDIS-T I TaKaRa
NE(HA), #K pCVpr, pCS2 + Maoct4 , pLVX-
CD9-GFP , pEGFP-N1-Mananog } A JIT % 41l il 2
HepG2 2 AR S2H0 % R A7 5 =g PR I PCR A5 1K
# 5 % v ik ) & Lipofectamine™ 2000 1 H
Invitrogen 23 7] ( & [E) ; ¢ [N & 5 Bk 4 J
A& A Omega 23 ] (3 [H ) ; ClonExpress i
&5 HRP ARCHFPT %R Pl A Vazyme 237
(tPE RS 50 5 RN DIBEIE A NEB 24w (36
) ; DMEM }; 3 5L 5 PBS 2% wpifi g | Hyclone
ANHE (3£ ) ; Opi-MEM 55 95 35 G 4 1ML ( Fetal
bovine serum, FBS) .7 & 2% fil§f 5 & ( Penicillin-
Streptomycin, PS) DA K EDTA-fi & (A i W B
Gibeo 2] (SE[H) ; 8 F BERL 100 & 4
W) & BCA e =R & 1 3 o ik a
ARAE (R EJE ST 5 Actin KRG B H - R LA
A E AL R0 5 A3k 65 Octd BT /A i 4 52 56 % 1l
F IO s FoAb IR ¥ O B P oA s 51
BCS P A 5E TAF B DR A P B A
FR2 A 52
1.2 pCS2 +Maoctd FH{EHE

ARG T Maocr4 R Fr BOR H 244 pCS2 +
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Maoct4 , % % (& 44 d i 72 % © #9 & 19 pDrive-
Maoctd 5 2 2 A4 BIR 1 1 I VTG Afe T F1 Xba |
REEY] ; pCS2 + 2445 BamH T B, A T4
DNA polymerase , 42 12 °C |15 min,75 °C .20 min
VERIE A )5, B Xba 1 4TV ; D)
P4 1% BRASARBE I L Uk 70 2, 1508 P [ ik
A& I H R B R A Maoctd BRIl B
AMEAL pCS2 + FMA T T4 DNA &[T 16 C i
e 1 h B AL 2= KRBT TOP 10 sz 2540 b,
i 5 B IR HAA pCS2 + Maoctd FHE we R, $2HK
JikL DNA 5 73 53] F B i £ N VI Xho 1 (Kpn 1 |
Xho 1+ Not I JEATEGD] % , Pk %6 1 IEH 1Y
FkLEs o
1.3 pCMV-Maoctd-Red EAFEHMHESLETE

W4 Maocrd B:H 75 F1 pCVpr HAk ¥ 51 {5
K, 4% B8 ClonExpress 12 7] & 15 W] 43 25K B3t 5
Y, H dF 3 51 ¥ Maoctd-Fusion-F; 5'-
TCAGATCTCGAGCTCaagcttatgacggagagaccgeag-
3, N5 |4 Maoct4-Fusion-R ; 5'- GGCGACCGG
TGGATCgctggtgaggtgacccace-3' ( IS/ 2kt
& pCVpr B AR v 7155 51) , Bl Maoctd HE R4
87y 5 RN 3" d R i gy )l A S AR pCVpr
AR T 2R i X 58 4 — B ¥ 81, LA Maoctd-
Fusion-F FlI Maoct4-Fusion-R g 5| 4, pCS2 +
Maoerd FFoRE AR (FFE %5 1 ng/ L) | RIS 14
H PCR TR & il k17 PCR & 1Y 48 44 B
Maoct4 Fr B, PCR [ 454 .94 °C #iZ5 4 3 min;
94 C7AEE 20 5,52 CiB K 30 5,72 CHEH 90 5,25
MG ;72 CLAFEAf S min,

¥ pCVpr Z A& ATBR il ¥ ] VI BamH 1 Fi
Hind T#EFTXUEGYT , i & etk b ik £ . (i
ClonExpress 71l &5 ¥4 18 150 B 45 225K % 4% Maoci4
H Bt 5 etk pCVpr 2ifA, R 20 WL 2
K& .5 x CE Il Buffer 5 pL,pCVpr 5 pL (106
ng) , Maoct4 2 pl (60 ng), Exnase™ I 2 plL,
ddH, 0 #ME = 20 plL, 2 b 55444 37 C 30 min,
N2 5 AT B 1) 3 7 R A A R I AT T
TOP 10 B3 2520 M, Pk 5 B J5 52 s ks DNA,
S SRR 9 ) Hind 11, Xho T #1 Sac 1 i
FTREY) 98 UE , I8 % 422 1E B 1 JoORL E 4T I P 4
Eo MFTCIR G, ¥ EAH R Y KR 55, FOop i
stk DNA F =20 CARA74 o



33 TR A MRS ocrd SEN FAR AR BRI I 5 R0k 401

1.4 RS ERS AR

1 HepG2 4 il #5 F 7> DMEM 15 F% i (10%
FBS f11% PS)H, BT 37 C,5% CO, 35546
e o BOMBUE KB a0 i B dh 2= 12 fLARh, 1F
RS 238 T0% W, 1 1 E BT AR e el R &
( Lipofectamine™ 2 000 ) #E474% Yy | [7] I 5 37 1 5
R pCVpr % BN LB 408 R, 48 h J 7E 5]
PRI (Leica, ) T WAL QL A0 i h 9
FIRG IR, ) U 4 4K pCMV-Maoctd-
Red 7351 5 [ (2 34 pLVX-CD9-GFP Je A 5E fir
XK pEGFP-N1-Mananog :%% 4t HepG2 #fi Jitg, Wi,
SIS R B A2H 5 TR AN A N B 2 R L
1.5 #4Mpafpy Western blot 43 47

ISR AR e e G pCVpr AR pCMV -
Maoct4-Red 44 1) HepG2 4ifT , il £ 40 i & 25
FEBOBL, K ] Western blot J7 32 45l 1 3k f)j Octd

CMV
XhoI (614)

';:_*}?2; __Sacl (621)
N Hind TI(623)

N\ Bam I (770)

Maoct4

pCMV-Maoct4-Red
Kan/Neo— | Ll
\ A xhol (1 746)

'\ / DsRed

SV40 polyA
(a)

SacT (1 426) 1-5 kb—»
‘ 1 kb=

Z iR Octd-DsRed Fil 5 8 1 ROV UL,
LR RS H IR 22] .

2 4k

2.1 EAHZA pCMV-Maoctd-Red It 545 E
Maoctd PR v BOR IR T4 52 9 28 A Al 34
K pCS2 + Maoctd . H L H AR R E L pCVpr Jy
B, NI BamH T F1 Hind 14 38048 - Be &
R pr @S ) p BB, R )E A Maoctd JEIA Fr
By g 5 41 25 /& pCMV-Maoct4-Red ( [F 1a),
Maoctd J7 Bt L pCS2 + Maoctd 3% 14 by #5 Mg HE 17
PCR "3, 2 1% 33 5 W% 5 6 v UK K I, 75 24
1500 bp ZbHBE 1 S840 450 (16 1b) SR 5 i
i [ E A R pCMV-Maoctd-Red . I8 {K
G4 Hind Il \Xho 1 \Sac 1 BEY], 15 3] THHA /)N
MR B o), JF HEMAR LI e P 91 o ik

& &

¥ & o

*‘Z;g QQ) @

5 S S
N & Lo >
DR

(b) (c)

(a) pCMV-Maoct4-Red ki [l3% ; (b) PCR 444 Maoctd B A Bt ; (¢) pCMV-Maoct4-Red FfFH] %5
(a) Vector map of pCMV-Maoct4-Red; (b) PCR amplification of Maoct4 fragment; (c) Enzyme digestion of pCMV-Maoct4-Red.
E 1 pCMV-Maoctd-Red EHEHFHHESLE
Fig.1 Construction and identification of the pCMV-Maoct4-Red recombinant vector

2.2 FEHFHEK pCMV-Maoctd-Red ik K1 il
2.2.1 pCMV-Maoct4-Red Z/E7E HepG2 EH AL
Jit i 25k

SR TR o A 7 e v b 3o BR 24 pCVpr FI
ZH# 1A pCMV-Maoctd-Red 4331154 % HepG2 41,
48 h JETEDEE B EE T LS 4H I P 2T €5 S 11
FARE . BERBIR, 2 PR AL YL IS AN i rh 3
RSN, R 2 PRI REAE HepG2 41 i
T FE (R 1) B 1 -1,4 g,
it ZFBOCFRIKFRALA B AR, pCVpr 244

Fee R L @O e A (R 1 -2,3)
1 pCMV-Maoct4-Red 2 14 5% e i 21 (5 5 it vk 4
FEANNE R SR (PR 1-5,6)

P ORAEAT AN ML e e e DLt — 2 T i
XA FARTE HepG2 AP A IK 15 20 A 1§ DL o
# pCMV-Maoct4-Red H 41 A5 & HIA [F] 3. 46
HRE L g (9 R 2R S5 e HepG2 2,
M W SR e J5 25 1 5 9 07 B A Wy Maocid
MERTEDL. SR B, AL EAR pCMV-Maoct4-
Red 73531 5 15 52 {3 2844 pLVX-CD9-GFP (B Ji 1T -
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1 ~4) K E P dR 1A pEGFP-N1-Mananog ( E i 11 -
5 ~8) ILFL YL 5 Wb B Y 20 10 1) 40 A% AL
PR (Em 04,8) iz8i @R 6 5%
@5 30 5 /9B, & W1 TE 40 M A% B8 4 &,
Maoctd 5EAL T AMIAZ (KR IL-2,4,6,8) , Ty
R E A B pCMV-Maoct4-Red AE % )i 1 T 2
A% E LRI SE o
2.2.2 pCMV-Maoct4-Red Z Gl & FE HFR B
Western blot 43 #t

Nt — RN Rl S £ IR O, 23 IR
SRR Y% pCVpr X BRI H 20 2014 1 3
it 2 Jf 176 4T Western blot 23 #7, fdi 4] A il i 1 3k
i Octd HriddE —Hi > o 258 NS R Mt e v
VKA, 5 e pCMV-Maoctd-Red 1) 4 Jifd 25 1 42 i
P g1 5520 78 ku BT, HREAE B KD
FARE , T A e Ye RN Y pCVpr 2176 A0 R A B G 4%
L] 2a) , R W% 8 2 #R7E HepG2 4 il
HiAt T SRR HHRLG 8 E T8 Maocd 471

3
5 °
Q@£$ Od‘k
(O
w w5 &g
u
100
- “ <78 ku
0 ..
50

(a) Octddifk
Oct4 antibody

PRI (8 Actin FTIRAENSTE 3 Fhan g
REAGHIN S AH . 2547 (43 ku, 8] 2b)

3 it

T 30 £ER ,octd [RIEHE R AR SC I 9E TAEAH
Y% FF R, i 3 A ( Homo sapiens )" . 4~ ( Bos
taurus )" | FH 1 ( Oryzias latipes Y e Ak ]
(Acipenser sinensis ) S BE D1 ( Danido rerio) MM g
% B Ak 4 ( Oreochromis niloticus )" | “F #f
( Paralichihys olivaceus ) ' F1 K # . ( Larimichthys
crocea) P IRy E— B IEW T4 IN TR IR
WA E KA E T 40 i 2 R 1t 45 Uy T LA H 2
Mo Azt dt 7Bk 8 ocd HeH PG HAZ#
IR XK — 7 T A LR B octd AR
W1, 75— 07 T S TAE octd DIREAR SCSL G A
MR 23R SRk — Y octd A=) )R
HAE LRI AR LA

o Q
% ey |
B e c---1<—-43 ku
40

(b) Actindifhk
Actin antibody

E 2 HepG2 ZAkZE [ i Western blot 431
Fig.2 Western blot analysis of the protein in HepG2 cells

T HE R AR R v, {48 A 48 07 A1 T
DNA F K itk AfE E 40T 3 AR GE X 245
NGRS )oY 3= AL NN=R 3= AU NI v o N -
FIHY pCVpr A8 T BEAZRER, I T3R5 & F b
IFR T A2 5% Y6 55 1 ( Discosoma sp. red fluorescent
protein, DsRed) #3425 fill & H. LMK T H
CMV J5 8+, 72 s B AR AR 4 0 BEHE S A H
(R PR T A s A A B 1 5 IR R IR S
neo KPR, W BT 85 2R Ui v ELAZ B A0 L ; [ ), )
FH#EAAR P DsRed (9261514 RE 8 B H WAL Rl &
M FIRE O, 38 7T LR DsRed S48 fa il
SRR TTTE Rl A 2 . A Y 2 244 pCMV-
Maoct4-Red 1 EA AN RHE TS5 IR A3 A
W13k 677 oced FEPI R DIRE . 140« W] FH L 4 A
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FEY ARSI M A0 HE , R DsRed (5% 6 RR M SE
FF SRR A [ 41 P 5 T sk 236 0 O ke o PP e I
ME T A4 3K LEAH i 1) 34 58 3 A% 5 9043 D B
SZ RN 5 ] 3% T AL B AR B Y AR AN, N
W95 a2 octd FEH DI RE LA SRS fa i Sk £
AE T 4 0 25 5 FE Al

TER A gt B , fifi ] ClonExpress £ K,
XS A7 L PR I HL R R DNA A2 (1] 58 [
AR, ALK A Bt PCR 2158 1] 50 b AT 75 2%
TRIGAE R AL A, B Kb T Ak TS0 0 A B,
PCR ¥ 3 3)45 Maoctd JE R SAE R BoR K 2L
R pCVpr AR H DsRed F2IKHEZ T, B AT Pk
PAFHE LA ZAR pCMV-Maoctd-Red , 1% A H K
# e HepG2 4l , 7T B BEAEDOE WA T AR
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R 55 A3k 8] octd JEIN B R IB I I 5 K08 403

MR B AT, LI AR BR, Y
J& HepG2 41l i RE WS & i B 52 i 4L (5%, HH
Octd BT REMS AN B Rl & 25 H1 257 , RIIZ IO
FAZ IR L HLAE HepG2 41 i rh 3R 75
Kk,

RG340 Jo DA 380 JHO A% 1) e i 2 B A
Yy— A EE R Y PR, DU S A% A S
SCH PR AR R, DT X 25 R 3Rk RS 5 i 5 45
PRAEEESEN , Ocd sk 1, B — BOOE
{3/ 1§ 5 (nuclear localization signals, NLS), NLS
B T8 37 R Y IEFN 5T AN B 1 BT DNA B 524
TRRSFIE A LML BE Sy, H 2 2R B
S EEE QS SRR AY ™ . A5 —
75 T 3 3 i R AR WA R o B A 1A Sk B
Octd & A NLS J¥ 51 (RKRKR) ; 53— J5 T 5
Mg pCMV-Maoctd-Red L 54 (490 E H
BRAARILRG e 1) 20 i v Y T R B 4L (O (R S
O3 T AN, SRR I SRAT I Sk 7 oced FE A
REAS (L T2 MUAZ v, 445 5 oA D e 3¢ I 7 )
fiE, [7) B A, i B A4 14 i 20 2K pCMV-Maoct4-
Red a] Jj T4 A% 2 L 0T 5T

25 EPNR AW IR T A Sk 8 octd Bk
R a3 ik 2 & pCMV-Maoct4-Red , 1% 2% 1K GETE
FAZ AL HepG2 HANIAZ AR AL 3% , °T FI 141 3k )
Octd HURHATHIE , 3K 28 TAE Jy itk — 2B A58 H I
AEZEE 1 kit o
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Construction and expression of eukaryotic expression vector of oct4 gene in
Megalobrama amblycephala

YU Miao', PAN Qihua’, WANG Qian®, FANG Jian>, XUE Ting’, CHEN Tiansheng>’**~

(1. College of Fisheries, Henan Normal University, Xinxiang 453007, Henan, China; 2. College of Fisheries, Huazhong

Agricultural University, Wuhan — 430070, Hubei, China; 3. Key Laboratory of Freshwater Animal Breeding, Ministry of

Agriculture and Rural Affairs, Wuhan 430070, Hubei, China; 4. Collaborative Innovation Center for Efficient and Health

Production of Fisheries in Hunan Province, Changde 415000, Hunan, China; 5. Fisheries College of Jimet University, Xiamen
361021, Fujian, China)

Abstract; The transcription factor oct4 plays an important role in maintaining the pluripotency of stem cells,
early embryonic development and reprogramming of somatic cells. Construction of the eukaryotic expression
vector of oct4 gene from Megalobrama amblycephala ( Maoct4) can provide a practical tool for further study on
the mechanism of the gene. The target gene fragment was obtained from the pCS2 + Maoct4 vector containing
the ORF sequence of the Maoci4 gene, and was cloned into pCVpr to construct the infusion and recombinant
vector of pCMV-Maoct4-Red. After enzyme digestion and sequencing identification, the recombinant vector
was transfected into HepG2 cells by liposome, and the expression and localization of the red fluorescence in
HepG2 cells were observed in the nucleus, and the fusion protein was also detected by Western blot using
MaOct4 antibody. Therefore, the fluorescent eukaryotic expression vector of pCMV-Maoct4-Red was
successfully constructed, which could be effectively localized in the nucleus in eukaryotic cells, which would
lay the foundation for further study on the function of the Maoct4 gene.

Key words: Megalobrama amblycephala; oct4 ; eukaryotic expression vector; sub-cellular localization
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Light; 2,6. Red fluorescence; 3,7. Green fluorescence; 4,8. Merged; Arrow indicates the nuclear location.
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