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A OE: N S T A 2 REVE R SR IN T Octd (Y TIRE , #4141 3k 65 ( Megalobrama amblycephala)) Octd
AT IR ARIB I 5 TR Ocd ZIERETTIAR . SRAT RT-PCR J5 3 AT K 5 50 S 5738 Oced FE DR ) T8 93 2B
Fr B BRI pET32a vy i 1 21 J5UR% 4 A 311K pET32a-MaOctd 5 5 42 3K A4 e A K #F 1 BL21 (DE3)
pLysS, 2 IPTG P55 \Ni** R ANAE 2 M A (L3R A1 B2 49 ku (R IEPE TR AL AR 1 5 DA AL i T4 86 1 O B
GLBER VU 22 Gl s HUIA, 3d id ELISA 35005 8 iy, Western blot 85 HURF S50 SR 4 R AR I 1% T 4 24
£ 37 °C,0.5 mmol/L IPTG Z5fF 5% 4 h AJ4AF Ma-Octd FE41HE H AR5 ; il 4 1O A1 3k 7 Octd 2 vl
PUARRERS 735 S 4L Octd H A JFRIENY Octd AL ETICHRH 9 A Octd B LA HepG2 2
W FIAM Ma-Oct4 : DsRed il 5 A G o NIGLER AT Ak 8] Octd 15T 40N 2 REPEIR 2 Hh i 4 T 4

T AT T H,

KA WK Ocd s JFEERIE; 2 lehifh; FesH 1

FESES: S917.4 XEARER: A
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Ve AR R A 20 RE DA SRR S s A e A
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134 TR PR R N T Octd (1 J5A% 35T 22 vE B R ) il 4 9

e, (BAEMR K 26 h LASAZ R A 5 3 2 1 iR AT
Octd FUARRIBIFST I AR ILARIE .

713k 5 ( Megalobrama amblycephala ) J2& 3 [F
RFPRERZ —, BA FHE I ZGE M E AR
W, AR AR By Octd 5 4SS PESTA AT
WA Octd FENNRESLBEA ) T H.. HAY
E & vebE 1 Wk Octd L[N (Ma-Oct4, NCBI Jy
B KY994571) , A ik — £ F IR T Ma-Octd &
SRR RS B U IR NN i Sl 2 Ol SR N
Octd BIIIREZEE T HEA]

U RPRS ik

1.1 SSIe##

[N R NS R - NN 7/ S M
( Escherichia coli) TOP10 F1 BL21 ( DE3 ) pLysS i3
B Atat AU R W ARAT FRA W 5 2k pET32a,
pCVpr S AT 40 1 8 HepG2 B oy A S35 =
o

T2 R A 375 i [ Wik ) 6 R ok 2 B
7% (Omega, S [H) ; FRIVE A VI (NEB, SE ) 5
T4 DNA % 3216 ( TaKaRa, H 4A8) ; & [l £ &
Western blot i f13% SDS-PAGE Gel Kit & 442
IBGER) & BCA 2 1 a0 & L 25 1 B e i F
A CRERTIEAD, AU R0 s PUR AR His —30 B0
B LB BT (Vazyme, 7 50) , Actin —477 (1
B, db50) , RFP —#i ( Abbkine, 3 [ ) , -4 il
6Pt (LI-COR Biosciences, 35 [H ) ; 4 g 1§ 77
Fod g X R 40 45 DMEM 1 5% Ak 7 fif 4+ 1f 1%
(Gibeo, Z£H) , LipofectamineTM 2000 ( Invitrogen ,
K 5 71 d RDUER A W HAR A PR A5 AL,
HoAth a0 22 o [ oA 4

1.2 7k
12,1 R IR 5 4 e

fdFH PCR J5 ik AAS 52 56 28 93 B 1) Ma-Oct4
CDS J¥ 41 344 4 fith C it 235 D2 EERR Y H 19 Jr
Bt C-Ma-Oct4 . FrHI5I#18 C-Ma-Octd-F.5'-AAA
GATATCTCCTCAAGTGGAGGCTGC-3", C-Ma-Oct4-
R:5'-TTT AAGCTT GCTGGTGAGGTGACCCAC-3’,
A3 I 5 EcoRV F Hind 1 o [ 554k Hy 94
C 724 3 min,94 °C 20 5,57 C 305,72 °C 70 s
, 25 MBS, 72 CHEH S min , ¥ PCR 7915

pET32a 4331 EcoR V #1 Hind T i ¥) J5 e i i 41
FIRIUR pET32a-MaOctd , [k 20 5 1E W I %
fb3iR Rtk BL21 (DE3) pLysS,
1.2.2 EHAEAMTETRB SRR FML

PRHCEA pET32a-MaOctd JEORL I 5. b7 R 42
F LB(Amp', 100 wg/mlL) iR EG 575, #e5 HL
TS 3 h BT mL R ES DAL HL S R4 T SDS-
PAGE Hi yik 43 #7 1 e 0 )5 40 B 26 (A% i 2
Western blot #;l|l His-Oct4 FrZE S E H, F
RAPHRACAN T o (1) 3755 i 22 B Ik 5 00 R VR 335
T ) < K 2ok 5 5 TR VR 43 i e LA AR [l e B
RSt 414 0.5%0 +1 h 1% +1 h.0. 5%0 +2
h.1% +2 h,7£37 C 0.5 mmol/L IPTG i%% 3 h
JEBURE 5 (2) 75 S i) ARSI AR5 1 (1) w25 F,
TS 2 .4.6.8 h J5HUE
1.2.3  Octd FriRmIHl 45

B S5 W 100 mL, 28850 Fi PBS H 251
T J5 VKV HHORR P IR IR T AR, 43 B4R L
THAUTIE ST SDS-PAGE HLyk LASE & R TE
Ko K25 R Ma-Octd 2R R 2 DALY
KFEE, AP A 8 mol/L JR KB IF UL
TE, VKV 2 h J57E 4 °C 1L 10 000 r/min Z.0> 15
min, L4 T3 I @R FE Ni IR 2lifl , s
TR VR, 4 SDS-PAGE % 5 2 11 4lifb 3%
B alifb )5 B T8 IR O AT BR 25wk ik, SDS-
PAGE %5 A M. FE MR M4k E A
TPEHTVE 22 G AL U, BUOAR I il £ 5 2
IS BOCHR[ 24 ], P B2 i i OD B/
OD B >2.5, SC56rp Y8R 1 4l 10 Fnfe 5% 55 T4
1 VAG R E R BRA R 58 o
1.2.4  Octd HUA M RE A 5 07

H25AN[E)SJE 14 Ma-Octd 25, % Western
blot J5 {54 2 e BB 1 S M. #% Ma-Octd
alifb R B WG % _E A 450 45 4.5,
0.45.0 ng fE RPUIEIEAT TR ; 15 5 3238
pET32a-MaOct4 TR Y& H 11 2 [ £ Bk A6 il 47t
1A s BRI Sk 75 1 40 0 0 32 240 a0 0 R AR
VEWOR MR s T pCMV-MaOct4-Red F1 %f IR
pCMV-Puro-DsRed Jii ki 55 Yt HepG2 4 ifd 3 il 45
2 L R 1 R ROk S 4 4R 55 Ma-Octd ; DsRed
Al B ROV, ARSI PRS2 Sk [ 24 ]
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10 RN 7 %
2 2 pET32a B K F AR & H > TR 20 23
A

2.1 [RizRiEHEWHE

B PCR P 3545 2 i) Ma-Oct4 C i 723 bp H
7 0 4 A B pET32a #4 # J5 4% 3 3k 201K
pET32a-MaOci4 (] 1a) , 2 W V1 J5 73 5145 2] K /)N
76 580 bp 15 344 + 1 236 bp [T A Bt (&l
1b) , B 20 7 i A SRS AE T2 A8 MRt
2.2 Oct4 EHEAMRIEEEE

f1 6xHis kb
( MaOct4
X/ .
T7
e b
pET32a-MaOct4
6580 bp
1 —
lacl

0.25 —

(a)

ku'®! Oct4 H 192K (0 235 SR IEIR, A I D)
FEHEAN D FREY 49 ku, # A pET32a-
MaOctd4 AR 1) 3 I8 W 7 1PTG if5 7 J5 & SDS-
PAGE HLyk 43 M7, 45 K B R A 29 49 ku (19 L 4%
455 J His $UIA#EST Western blot, fe A5 I 31 2 23
ku f25 2004 K 49 ku 1R SE H I (K 1e)
UiH] Octd A 8 1 7€ BL21 ( DE3) pLysS H1iF #fi
ik,

(b)

1 pET32a-MaOcd [RiZRIZHEFMERMEBEONRIEZSERE
Fig.1 Construction of pET32a-MaOct4 prokaryotic

(©

expression vector and the expression and detection of the fusion protein
(a) pET32a-MaOct4 JFHi[&i%; (b) pET32a-MaOctd G HFI % E 1. Xba [ ;2. Xba | + HindIll; (c¢) Western blot 41l Fl4- 45 [ His
WA FEIE, 1. pET32a 25 344X IR ; 2. pET32a-MaOct4; M. DL10000 DNA marker 5§ #i e |4 marker, i k7~ H 0 5507
(a) map of pET32a-MaOct4 vector; (b) validation of pET32a-MaOct4 vector, 1. Xba | ; 2. Xba I + HindIll; (c¢) detection of His tag

expression by Western blot, 1. pET32a; 2. pET32a-MaOct4; M. DL10000 DNA marker or prestained protein marker, the arrow indicates

the interested bands

2.3 Ocd EREAFSFHRUTEAERN
aife

AR T A 90 52 0 45 2R, IPTG ¥ 1 0. 5
mmol/L i FAMNEHE B R IX A . A [FHE R
FE SR (] LA 25 SR 2 W, pET32a-MaOctd 7£ $¢
BRI 0. S%o 251 T 597 2 h 5 #E475 45 21
H ARSI HH I E AR & e (] 2a) o
IPTG 5 i (Al L AL 4 R s (55 2.4 .6 8 h
JRSEEAARE, HhiET 4 h HER
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FokE R H S BEA AR (K 2b) i B
A A TR (18 20) 0 4 Ni*7 3%
FIEATAEAL A 80 mmol/ L KR it REA 1) 45 s 4
JEMHRAEN (K 2¢) o FBARAFLESE L 85% 1Y
HIYEH 5 mg T IRSbiiRnmh & .
2.4 Octd HrFzLHM il

JIA3 ST AT 3k 5 Octd 22 5o BT fA 28 ELISA
KR Hr o 1: 81 000 (& 1), n] RLBEAT ST Ay
FEPER o
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v Bl R AR

p~d
g
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2 pET32a-MaOcd G EAFSFUHMUREREMALEES AL
Fig.2 Optimization of expression conditions and the type and purification of pET32a-MaOct4 fusion protein
(a) 7554 Uk i TR B I ) %) pET32a-MaOctd 85 133K 520, 1. 28 204X B 2.0.5 %o,1 h; 3.1% ,1 h; 4.0.5 %0,2 h; 5.
1% ,2 h; (b) PTG i3I Al %} pET32a-MaOctd 2K [ KRR, 1. 23RN IE ;2 ~ 5. 5 S5 2 4 6.8 h; () pET32a-MaOct4 fil
HHEANFRVASGEME, 1. 2R ;2. YUE;3. B34 ~6. 40,80 150 mmol/L BKMKBEILI ; M. HIHLEE 11 marker, #f Sk 7R H A4
(a) fusion protein expression under different E. coli BL21 inoculation concentration and waving time before IPTG induction, 1. pET32a as
control, 1% , 1 h; 2. 0.5 %0, 1 h;3. 1%, 1 h;4. 0.5 %0, 2 h;5. 1%, 2 h; (b) pET32a-MaOct4 protein expression in BL21 under

different induction time, 1. pET32a as control; 2 ~5. expression of protein induced in 2, 4, 6, 8 h; (c) the type and purification of

pET32a-MaOct4 fusion protein, 1. total protein; 2. precipitate; 3. supernatant; 4-6. elution buffer with 40, 80, 150 mmol/L imidazole;

M. prestained protein marker, the arrow indicates the interested bands

#& 1 ELISA #&i] Octd FL34)
Tab.1 ELISA analysis of Oct4 antibody

B A4 Dilution 1:100 1:1 000 1:3 000

1:9 000

1:27 000 1:81 000 1:243 000 %59 Blank

OD {H Optical density 2.739 2.599 2.149

1.341 0.989 0.625 0.220 0.177

2.5 ZREHRMEEFERNRENR
St — 20 R ] Western blot J7 46 U i {4
Fesetho B0, BT il 4 2w BT T A ORI
Octd AL EZHEE 1, 76 49 ku ZbA7 FU 2501 HLAS
A Bt 1 I AR AT 7T 28 i 381, S IR s 1 2 Oy
4.5 ng (K 3a), H WK, ZZ PG A BRI
pET32a-MaOct4 F{AZLAR W P H 1, 724
49 Jeu Z0AGHIN 2 FHHA /N R S 451 (18 3b) o B
W IZBUAREA RO 1 141 3K il BT R IG v 8 o 5
Octd ZFE A (4 THEWiH M 52 ku) , Western blot 4f
WA 5z NI E 8 R — (&l 3e,
3d) , T el B 8 i BH A 100 T8 A Sk e A4 T AS )
T 257 (18 3e) . fxJa ¥ pCVpr Al pCMV-

MaOct4-Red J5i %7 43 5l 5% 3¢ HepG2 ( [&] 4a,4b)
MR Ocd ZsifEHURR A sc 48 R R
Yt pCMV-MaOct4-Red B3 A T A 78 ku
H 257, e e pCVpr KR FE G FokL iy 2 1 92
SO AN /N T 38 R AR R S PR A (18] e ) 5
JH REP B (A5 A 7] 1) 25 1 4 OB, % ¢ pCMV -
MaOct4-Red 41 H B Octd ZHTHRLIN I K /N— 3L
1) 78 ku 2575 s Fe e pCVpr A pr ( puro-rfp) fif
G IR 48 ku A TR Y240 T4 (&
4d) ; Actin YEN S ERERZIN HE H 195500 (& 4e) o
PR, DA B S5 RIS UE R ) 45 10 e bt T3k 7 Octd 2
SEREBUARESS A ZGR AL L JLFE A Octd R
H, T TR 2585
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12 A PN 271 %

ku M 1 2 3 4
70— -
—_ - —_—
| —
4() w— - a Octd
(a)
ku M 1 2 M
T0 — - - 4 .
. ——  —— >
— P
40— ” aOctd
(@

T0 w—

40 —b a Oct4

(b)
1 2 M 1 2
-_—
aActin immune
()] (e)

B3 ZRERESFRER
Fig.3 Specificity detection of the polyclonal antibody
(a) 4lifk Octd BELAMEFIKI, 1 ~5. 2ifb TR AR RS2 5 450 45 4.5.0.45 0 ng;6. H, O fEBIMEXSBR; (b) IS S RBEIKRE
ER, 1. Ma-Octd 2 3 BEBTIA I pET32a-MaOctd JER% KX BARE H 5 (¢) HEKBIRIR AR Ocd 2 4G, 1. 1-cell ;2. 32-cell;
(d) Actin HLIAENZ:; (e) SUBEHTMIEVEAMEXS IE; M. B marker, §7k FR H 14570
(a) the purified fusion Oct4 protein, 1-5. the loading amount was 450, 45, 4.5, 0.45, 0 ng, respectively; 6. H,O; (b) the prokaryotic

expression of protein, 1. detection of pET32a-MaOct4 protein expressed in BL21 with the Ma-Oct4 antibody; (c) the endogenous Oct4

protein, 1. 1-cell; 2. 32-cell; (d) the Actin antibody as the internal control; (e) the pre-immune serum as the negative control; M.

prestained protein marker, the arrow indicates the interested bands

3 e

Octd Z524 I B I3 Al 2 05 7 B0 1) 2k 15 R
4T 20 i 22 V8 A R B3R B O B R TR
— U e AR BB R (B AR 4
RS PR A B R AT R
GRS Octd FeHAR ST PERAR ™ A BTS¢ 8
i R Sk W1 Ocd SR, 33k T JEUA R M1
& TR REUA,

13k 6 Octd B 1942 K 472 DMEIERR IR 3 ,
FRARSE ) POU 2543, 61 16 5 120 4 o i1
B (233 aa) fEPCR . ARAKAWA 2574 58 ) /)N
B, Octd B3 B 7 A il 46 106 119 JIK BE 53 C O,
HUANG 25" 3% FI 57 T 2 4 POU W 25 k4 2
[a] i) JIk Bt ENSENPQDMYKIERVF #1145 T e % %
e ta Octd PLik , (HA HLE N T4 2 AR N ey
WA S 1 P9 5 W A R B S T 22
AT W Po-Octd 3 4 T XA B iE A
pET32a 34k, 138 T AKX ) Ocd L E
F1, 4 T AT S S 4L A T (R b
i Octd (Po-Octd) Z SElEdT IR . AW A %
Octd 1155 POU 53k ity A BRI T IS0 R 1K 40
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A, 175310 Ma-Octd 241 1R 1 F 2 AE7E TR K
i 25 SR B Sk 5 Octd ZTaEHTIARTH IR
[FE R Ma-Octd 251 o X SEHUIRSE Ry ik —2P 41
MreaZs Ocd BRI IHREZE T Hehl . AN FAE,
Po-Ocd A FAEFET LMK Transetta (DE3)
Pk, 25 °C,1 mmol/L IPTG %5 8 h af ¥ - i
i), 1 Ma-Oct4 £ [ 1Y 5 {3175 3 45 1 2 : BL21
(DE3) pLysS F##k,37 °C,0.5 mmol/L IPTG ¥ &
4 h, ERXMEAFFAEERNEREZ, ¥
M /M PR R R A T b 3R I PR R 2 R 3
TRZEAY  H BYRER A& 1E R RRE E SRR O R
B3R AT folt AR ) 9 DA 22 A Tk R 5 22
PRAFE S S0, Ui T 550k 6
BEREINRE AR
S 2 R F W 25 10 1k 5 Octd PLiAfig

ARGRBLE1E 1) Ma-Octd 5 11 A% R IA 1Y Ma-
Oct4 £ 1 AL 85 18 i IR R 3K 19 Ma-Octd 25
DI HepG2 4 i rp fil 5 2 35 1) Ma-Octd 25 1,
PR Sk fi55 5L 301 S Jie 1 8 10 B2 BB A 4 55 4 1) g
Rl 2] 25 52 ku BHiE R/ 555, 5 RT-PCR
TER ALK 8] Ocid 5% SEASTE R IIG th 2351
gE R X WP T Oct4 ¥ RNA F12E [ #5847



14 T

i, S PSSR T Octd B JEAZ R IR N2 SEEDTIR A 75 13

FETF R IR 7 H A 205 o BT RSy
SPESRAT , AT RE SR PRSI Octd A ER 53 A
JIrER O e SRR P A A s R IX B
(A 2 (o A ST Hh 3 3 ST A 65K Ma-
Oct4 : DsRed 114 2t Jitd 3 o 36 UE AT 14 19 4 5 1k, JiE
S Octd HUAKINE] 1 B 1) 441 5 REP HT{kiR
S 255 7 B — B, 3 16 A ) & IO PR BB R S

)

40 — a QOct4 -

(©

W Octd FESHH

L LRI AR TE IR T ALK 8 Octd JE
PSR R B, oAl 1 8 B AR K 2, 4K
AR EAES, WS TEANE
SEREDLIAR , JE I TZBUA S AR I Octd 3 H
17 T A RERG X 28 T ARk — 22 WF 52 A1 Sk 5%
KT Octd WIIREBLE T Hefi

4

a RFP aActin

(d) (e

4 ZEERGERATRLABEDRN
Fig.4 Detection of protein from transfected cells using the polyclonal antibody
(a) pCVpr Bt HepG2 A5 RIKLLETOEIEE 5 (b) pCMV-MaOctd-Red Ui 4 HepG2 4l /5 IR 4L 2L KR A R =
100 pm; (¢) Ocd ZSERERTIARKIN; 1 REEPPITER B 2. pCVpr; 3. pCMV-MaOctd-Red; (d) RFP HUAK; () Actin HUiAfEA

Z; M. TR marker, # Sk %R H 1 5%

(a) the merge image of HepG2 after transfected with pCVpr; (b) the merge image of HepG2 after transfected with pCMV-MaOct4-Red,

scale bars =100 wm; (c¢) HepG2 protein detection using the Ma-Oct4 polyclonal antibody; 1.

Negative control; 2. pCVpr; 3. pCMV-

MaOct4-Red; (d) RFP antibody detection; (e) Actin antibody as the internal control; M. prestained protein marker, the arrow indicates the

interested bands
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Abstract; To understand the potential function of pluripotency-associated gene Oct4 in blunt-snout bream
( Megalobrama amblycephala) , the present study investigated the prokaryotic expression of the recombinant
Oct4 protein and generated the rabbit anti-Oct4 polyclonal antibody. Firstly, the expression vector pET32a-
MaOct4 was constructed by inserting the C-terminal coding region of Ma-Oct4 into pET32a. Then the
expression vector was transformed into Escherichia coli BL21(DE3) pLysS, and the recombinant Oct4 protein
was induced by IPTG. After optimization of expression conditions, the protein was largely induced and
purified to immunize the New Zealand rabbits. Subsequently, the titer and specificity of the generated
antibody were assayed by ELISA and Western blot. The recombinant Oct4 protein was highly induced by 0.5
mmol/L IPTG for 4 h at 37 °C. The polyclonal anti-Oct4 antibody effectively recognized the purified
recombinant Ma-Oct4 antigen, the induced Ma-Oct4 protein in E. coli, the endogenous Ma-Oct4 protein from
the fish embryos, and the overexpressed Ma-Oct4 ;: DsRed fusion protein in HepG2 cells. In conclusion, this
research provided an effective antibody to study the potential function of Oct4 in blunt-snout bream.

Key words: blunt-snout bream ( Megalobrama amblycephala); Oct4; prokaryotic expression; polyclonal

antibody ; transcription factors
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