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MB: ARANHXBETHES MK E T Nanogty sh#b, RERI#ATT H L4
Nanog#: W th Jf ¥ & 5 H0 % 30 W& G 0 #l &0 B 58, H K &5 90 3 50 &t Nanog 2k I #h %
X, HEZIpET2aH K L MERER R LK. BEWEARALLERAIAE
BL21(DE3)pLysS, i# 1t 7 7 #-B-D-s (X 7L 8 # (IPTG)iF 7 K&, RiFWMM AN
NanogZE A& B, AR/ AEE A UH &K & /5 HETELISAR M 144K oy 2 Fo X A

Western blot3 A # | Nanog#i 7k ty 45 & 1 . 4

%, &£37°C, 0.5mmol/L IPTG# &

4hT kG NanogE A Z AWM BB LL; FlENF TR KRS HRRMEMLLEH
NanogZ F1 K F >k #j AF i fn i & 8 7y 8 NanogZ & ; Z 44k 4 ¥ 52 Al F 46 | HepG2 48 fig
1t Kk 89 B Sk 45 NanogZ B o B A & B B9 B AR K A A R M AR A R B3Rl AR B
T BB Hs, LA B B K Nanog 2k Bl oy 4R B T 45 5% LR

KU Bk #7; Nanog, RHFI; % wmEHE; THM

FESES: Q786; S917.4

NanogHE K & 20034 8% 1F 2 iy 24 1) —Ffr [ 5
B SR T, EAE4ERR NG T 40 i (embryonic
stem cells, ESCs) H & B8 fl £ ) 43 fL W g th B
EHELEMEM", ZHFJE TNKEBEER,
B3NN G MANIM R, HE P AR AT
ARGy 7 AR T, Nanog#l H &3/ D BE 4
Fa e : ey AT AR (14 N - i C-ii 285 ) 35 LA K A X f
ST [R5 S AL g5 A8 ST A G At A SR R
Nanog & K ¥ FNAEAS A P v R 10 IR ) fR 7
M, ANZ&(Homo sapiens)F1/N B (Mus musculus)id
NanogfE FH AU 54%, BE i (Danio rerio)fll
/N H AR AR 17% . Fr A Y Fh ) Nanog
YIS RSE R I 25/ B, 1 Xk
At S DNAS HAh & A AL &, & NanogFkH & 1%
W RE R HE LS R, RER S M
Nanog#:H 5 /N B Nanog 2L A () AH AU B AR, (H.
BRI ] B e/ B Nanogdt [N 55 5 £ 68 T 40 i 1Y
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FEM5 5 20 i T 41 i (induced pluripotent stem
cells, iPS cells)", A 1 Nanogkk F 78 i i 5 40) &
B ZHEVE IS S iP SN M5 T 55 5 T X HoA
BRAE .

IR, Nanoglf) DNAFIZE [ 5 ¥ 91 7E1R
Z YR AR RAR, B4 E W R 1Y NanoglF]
PREL D, SR E 0 0y 2 TR AR XE R T
PR AR CHEED T HETE A Nanoghk H i
B3R GR B Al £ i AR OG5, (HAR A i A/
B 4 (Bos taurus)PT . AP I (Capra
hircus)P2FME (Sus scrofa) ™ SE W FLsh ¥y, 2k
Nanog# 15§71 M i £ 55 i T 58 4 L BR T4 =X
i1 0 Fifg 7K £ 28 BF (Paralichthys olivaceus), HH
167 8 (Oryzias latipes)$ JHGGENCTRRTGSDSA-
SDSEAHX — Ik Bt 5 & T Ol-Nanogdt 1A, 75
fif v 47 T Po-Nanogfh Jii# ik 544k, Mife
RFWRK I TR JE A R R 5 & H 5 k15
A R Nanog L /A Y AIF 5 1 A UL 438

A 3k 5 (Megalobrama amblycephala)i&=F% E I
BOROKFRIARN G2 —1, B EE W 2T E
PR o ALk 85 A OCB 5E A 5 st A%
FEEE SR SR PR S e Rk
FHOCHE DR i v i 5 3Rk BN LR 745 . i
W E & IR E T Wk BiNanog ik
(MaNanog), AWF5EAE M HEAL I J€ T MaNanog
HAEZRE . LRSS 5 8IE T AR, &AL
F3K T Nanogdh F I il & 145 53 1k 2 s B p A,
NF — G NanogfE 12K B k& K Z He kA
P AR B AR R AL R LA B 40 00 5 8 25 2908
TR

1 MEHSI5E

1.1 SCIe#t Rt

B, BAR. @RAATEA & &z
B KT H (Escherichia coli)TOP10FIBL21(DE3)
pLysSily bt & X &A= WHEARARAF; ik
pDrive. pET32a, pEGFP-N1 & AT % 41 i £
HepG244 iy A S50 % (R A7 5 ATk 50 5 AL SR
RE AR,

I BB T F 9K A 5 P& B Supermix
(Invitrogen, 3 [E); B IRl ci 551 & A0 oo £ st
7 & (Omega, FEE); Bk k57 & (MACH-
EREY-NAGEL, f&[&); Marker: 1kb DNA Marker
(Vazyme, B§5i1), DL10000 DNA Marker (TaKa-
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Ra, HZA), L - Marker SM0441(Fermentas,
FEE), Ty A Marker 26616(Thermo, 32 [H) %
il Y % A Marker C610011(4E TAW T/, L
M), BRI YIEE(NEB, [); T, DNA%
fiff(TaKaRa, HA); & H il & & Western blotis
#: SDS-PAGE Gel Kit, 4fi & & [ #2B0L 7 &
BCAME H & il il & . 8 1H B0 il B 7 A
CWO0056A (HEmttad, dtnt), —kshdd gy
PE ARBGAF & cE T Ay TR, Eif), PVDF
& (Millipore, 3E[E), ECLAL2A% ik 7 & (Bio-
Red, F[H); $ifk: Anti-His mAB., True-Tag
Anti-GFP mAb, HRPHRICFEHi e Pt [gG (H+L)
K HRPHRIC 4T B 41 1gG (H+L)(Vazyme, 7
7)), PENekRic FEPL Bl Pt 800 CW (LI-COR
Biosciences, 3£[#), Rabbit anti beta-Actin (18
A&, dbat)s AR IR K e deiGh . DMEME; 3%
J NG 4 L35 (Gibeo, 3E[E), Lipofectamine™
2000(Invitrogen, 3% [E); 549 R ICERHE Y+
ARA R A B, oAl 25 oy B 7 o e 4l

1.2 LWHE

H 3k &5 Nanog#- B % #5 X 69438 MaNanog
F [H 45 15 [X. (open reading frame, ORF)J 4 5| ¥ H3
P5 A1 3k i Nanog & A J¥ 5] (GenBank J7 51 5 .
KU574641)¥% 3 (£ 1), UL k5 59 8 20 41
cDNA MM . #5443 SupermixEf7PCR,  J I 5%
094 °CHAEMES min; 94 °CAEME20s, 58 °CiE
k30s, 72°CHEM190s, 32/ME#F; 72 °CL AL
10 min, PCRP“¥)i% A pDrive#k ik, a4k
pDrive-MaNanogJf il J5* #f il

Nanog/R A% & L BA M5 %% M A
o B H 2 A R IR AR, e MaNanogHE N T
51 K pET32a#8 M4 K138 3 5l e iH 51 9y (1), Hh
K H BEMaNanog-L 5 ORF 2 4 |1 %515 1 - Bt
/N BEMaNanog-Sh i1, & [a) Y S5 7 45 ¥4 35 1) A
Bro LRSI 34 m A AE R B A7 5, 43 5
FHI2%F 51 91 LA pDrive-MaNanog N #l . 14 B
Supermix#FfTPCRY 14, [ 45142494 °CHi A% 1k
3min; 94 °CEPE20s, 57 °CiE k305, 72 °CIEAi
70s, 254G ; 72 °CLAAEAHS min,

iR MaNanog-L PCR;™ ) 2 pET32a51 ki 43
5l EcoR 1+Hind 11§ Y], MaNanog-S PCR;=#) )
pET32af50 ki 43 %Il JH EcoR 1+Sal 1G], P24 48 vk
Il i 24 A f5 ¥4 8 H 41 3% 1K 3 /R pET32a-MaNanog-
LAIpET32a-MaNanog-S. Jiu A il ) % % ALl T J5
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Tab.1 Primers used in this study

G144 FK  primers name

1Y FI(5'-3")  primers sequence FHi&  usage

Ma-Nanog-181F
Ma-Nanog-1365R
Ma-Nanog-long 218F
Ma-Nanog-long 1337R
Ma-Nanog-short 782F
Ma-Nanog-short 998R
Nanog-F-B

Nanog-R-X

AAAGAATTCTTTTGCTCTGCGTTCATCCGACGAA

AAATCTAGAGCAGCCAGACTCACAGCAAAGTCA

AAAGAATTCATGGCGGATTGGAAGATACCAGTG

TTTAAGCTTTGTTGACCACTGGGCAGTACT

AAAGAATTCTCTCCAGCCCGACCT

TTTGTCGACGTATCTCTCGGTCATCCA

CGGGATCCTCTCCAGCCCGACCTCCAGC

CCGCTCGAGGTATCTCTCGGTCATCCAAC

OREF cloning

OREF cloning

MaNanog-L cloning
MaNanog-L cloning
MaNanog-S cloning
MaNanog-S cloning
MaNanog-S cloning

MaNanog-S cloning

e R RIS TR IR IR
Notes: the underline indicates the restriction sites
FH rheh ) S R s H

NanogJ& 4% %38 5 X K 51 Ak Bk
A R K pET32a%8 #AR % Ak 2 832 8 R IG FF
PBL21(DE3)pLysS. M V-4 I Fk B AL 5 [ 1] V% 12
FlFLB (Amp’, 100 pg/mL) A% F2 3, 37 °C,
200 r/mindfR 3% 1595 12 hy SR 5 B TR 35 i 1 %o 1A
UL TLB (Amp )i FRH 137 °CHi 522 h, A
0.5 mmol/L TPTGi%E 53 hJ5, 10 000 r/ming LI
LW, DO MAEN EHZMR, WiEE
/KIS min, B0 J5 B VE W E 1T SDS-PAGEH
VKA o 43 B JE B 2 H R % 5 i se il R250 9
Wi f5 F R 2R FRE [R5 Western blotld £
MHishr2E, HAAJ k. EAELSRIKE, B
THAEACR LLLS VIR 25 min;  JITAS%M i
ik iR E AL h, FMA—$TAnti-His mAB(1 :
2000)4 °CHFE L&, Tris-HCI IR 22 vh A
(TBS+0.1% Tween, TBST)VEE3YK, 15 min/iK ;
TINA D AR ICEHT R —H0 800 CW (1 : 15 000)E
MREEGIFE 1 h, TBSTUEAE3K, 10 min/Ik, XL
2T AN UG F Go R (0 5 AR 5 IR I

Rk KA. O¥ % pET32a-MaNanog-
SE SR R A 10%0 1 R FR 1L B F LB (Amp)Hs
FRHEP3T7 °CHEFRL h, 7l AIPTG R LMk i
0.5811 mmol/L, %53 hLIMEILIPTGIE Sk .
Q@K 3B i 7 45 77 T WA 10 %0 7R B L #% A LB
(Amp" )5 FRHeh37 °CHiF# 1 h, MIAIPTGZ £k
J£0.5 mmol/L, 43 5175 5 A [ B[] )5 BRORE LA 1k
T FES ] . W 3FP Ik 1% K 7% TR 4 il 4
0.5%0. 1%0. 5%0. 10%0 MR FL# ALB (Amp")
RiFR K37 °C5 372 h, 0.5 mmol/L IPTGi%E 54 h

Je WRE AR5 i R Tk B

ReEORENXEE L pET32a-
MaNanog-Si75 5 5 7 & 10 000 r/minf5.(> 10 min,
PA/TOTE AR PBSH A LU, vV v 7 I3
WERR TR A, B U I AUTE , il 4
B B RORTTORE HEAT 12% SDS-PAGESM T .

N = R IS I S bl Vikeh
pET32a-MaNanog-SH i FI R Kb 5, Bk
T FH NI s of e e 2l Ak, {H Nanog# AN EEAE
IMABLHE QAR , F3E A sk R4k
WAL, HIH it 5] % Nanog-F-BHfINanog-R-X
(1), HPHEREEIRPETI0a-MaNanog, %
AR I8 ) NanogtE [ RE K =i S Malifh ., Fral
8 5 SRR I R & ZLAR 3 &) i Ao
KRAS, TR T o s SRR S 2 R H
P, BAESARZ0.1 mL; KRR, &
R A () B B 1] S 3 8], SR ORI ai e 2 J5 7 dBR
i, 53 B IfE J5-20 °CORFF . ELISAKS I HT A%
Y, TEEEARY - LL450 nm/620 nm AU K 245,
FH 4 0 22 15~ ODFH/ODBA>2.5, S 56 v 1) 2 1 4
b i 45 T AR i LA B AR R B A BR S
5618 o

% AR AR T R UL RN
PR S, SRS R H T R R IAE S W pET32a-
MaNanog-SFH W . A1)k 7 - IE FoRS 82 20 21 2 1 42
B . —dUh Pl & PiikQ : 500,22 pg/mL), —
P B i3 AL Y B (horseradish peroxidase,
HRP)$RiC AP RPTA(L 10 000), ECLE )5
B GEAL 2 KOG EE I U R 58 AR WS IF 41 B
Ty A H AU AR R Z 5 - TBSTUE & i 2
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W, A B AR S R E 1 h B —
PUERIE , P 5 FOHINA BT Actin—HT(1 : 1200)
WE, BRAER L, AR —IKE & A SN S
H R

% %% R4S M HepG2 48 2 41 R MaNanog &
2] #5256 %5 F # 1 pEGFP-N1 Ml pEGFP-N1-
MaNano g5t #7555 ¢ Hep G 2 40 Jifd >k 46 Il
Nanogfil &2 1 ; HepG24 [ LA 1x10°4>/FL %Rl F
ANALR T, ITDMEM4H i % 35 W8 737 °C, 5%
TEALREE FEFE P RE 5% . 24 hJE H Lipofectamine™
2000177 g, HAL N6 pL% il 52 pg i
K, 48 hG 7RI E 2O B es F IR, 5
Ah B 9 2 19 A2 2 % Y pLVX-Puro. pLVX-
MaNanog . pLVX-MaNanog/pLVX-MaOct47
Hep G240 g A6 I i 32 3 i MaNanogfE H . 41 il 7&
H 3 B 20 5 HH GFPHLAR (1 @ 750) . Nanoght {4
(1 : 500) % Actinft & (1 : 1200)# 4T Western blot4)
Mr, JriklE b

2 4

2.1 NanogZ[EFHIMRIFE RZFTIEHFH
i

ML K 677 B9 2 o o B AR A T 1217 bpfY Nanog
ORFJ¥41, JFF3K15 1E i [ pDrive-MaNanog b [ %%,
o VLB R4 1 MaNanog-L I MaNanog-S
FrBE(FE1-a), FFHE9 39 1 19 MaNanog-LF Bt 1158 bp
5 pET32akt) # JF 4% % ik 2 /& pET32a-MaNanog-L
(K 1-b, 1-c); K9 14 4 AYMaNanog-SH Bt252 bp
5 pET32atl # 1 # ik Z /KA pET32a-MaNanog-S
(E1-d, 1-e).

2.2 Nanogil&EBMRIESERE

% A pET32a-MaNanog-LfllpET32a-MaNanog-
SEAK Y R IK HAEIPTGIE T )5 42 SDS-PAGEH, K
SIBT, AR 3 B A 25627129 ku ) B K
B H B A, 25 #R X BRAT 2920 kuflRE S A%
W 1-00 R HishR 28 BT IRE 1T Western blotAg
0 £ 62129 kulr) 55 5 M 5545 (B 1-g), X 156 BH
Nanogfil & H7EBL21(DE3)pLysSH IE A £ 35 .
2.3 Nanogfl & EZERAFESFMHMIL

HEUALIPTGYE S, 45 R R 7E0.5 I
1 mmol/LIYIPTGI 5 4514 T pET32a-MaNanog-Sfil
HE AW RE(E2-2), HIKEPE0.5 mmol/LiY

http://www.scxuebao.cn

IPTGIH#F 1T % . HIRMALIPTGIS S [A], 45 R
FKUEHE T2, 4. 6hiE2. 4. 6. ShFKAEE
HIARE, HhiES4nmt HEARBEY
o B SR A R R (E2-b, 2-c, 2-d), T
DIES4 Wi S . fJn LA s S mi A [a) 42 8k B
2t L FK B pET32a-MaNanog-L7E 4% # # £ 1 %o ,
pET32a-MaNanog-S7E 5% 5 F F 15 372 hig #4775
S B s H R R (E2-e, 2-0)

24 Nanogft&EHWREFEA S

DL b 55 B U0 A% 3% 38 AR ET RE A s R Gk
Nanog#E 1, L5 #E# /N i Bi ) Nanog £ H if
frie faife, 458 WoR, pET32a-MaNanog-S
HMEHEEAFAET LE®R T, 5 pET32a-
MaNanog-SH A& I K ERK 5, W EERH
NifU g b EE i alife, (B H W& AR, Bt
%15 ¥ Nanog-F-BfINanog-R-X (% 1), FFH#
¥ 13 IR /K pET30a-MaNanog-S, 4155 )5 &
HmEH FLERIITE LT (E3-2); FEKE
WS, Nt REA R0 B BT 244K 6 3k ) Nanog 85 H
(K13-b); BEATER KPR (K3-c), FLARAFLEE A
90% 1 4l fb. 2 15 mg.

2.5 Nanoghu & 4

JIr 15 A1 =k i Nanog 2 7 FE PR 28 ELISA K I
B AT 2 243 000(762), AT LAsEAT P IR AR R S

Wl
2.6 ZmFERASTRMERNENR

AT BAEPUAR B BRI, SR H Western blot
AR X Z Fh 5 4 Nanog & 1 Y 32 B 2R 17 3631F
HhE, PR AR L% T pET32a-
MaNanog-S I /& 2 fif i i i) H 1 8 11 (Kl 4-2); 3
W, 2P RE R B A Sk 7 B A0E AR S 40 20 Y
NanogfE H (El4-b, 4-¢); ZJi¥pEGFP-N1FI
pEGFP-N1-MaNanog/ii %7 73 51 5% 4 HepG2(IX] 5-a,
5-b), PEMCR L YL ML YL BRI 4 A 1, R A
PP Qe pLVX-Puro (X BB FikL), pLVX-
MaNanog & % Yt pLVX-MaNanog flpLV X-
MaOct4 i 40 il 25 H 1T K I . Western blot4h 5
SR, GFPHU K I it %% YL pEGFP-N 1 J5i Kir )
A AL T 26 ka5 MU S50, i i g
pEGFP-N1-MaNanog } 7 % 44 ) 41 Jifd 25 11 2 o 4%
M (1815-c); JHHI 4 (1 Nanogt A &6 I AH 7] (14 2 14
PEHU , % Y pEGFP-N1-MaNanog (70 ku)Zl 4 W]
5 T Y pEGFP-N1ZH K A& 55 e 2 A0 My 25 (4 Y



B, G5 BB SR T Nanoght R K3k K 22 se RE DT I ] 45 1653
Mo € ]

MaNanog-L 1158bp [ 1| 2 3] 4 ]

11 4] T

MaNanog 386 aa [N

(a)

MaNanog-S 252 bp

T7 terminator T7 terminator

fl originé:‘ TGA fl orlgm
f—_ 6xHis 6les
Amp, \Mj nanog long 5 ~—~Ma nanog short
A
EK mp ATG

T7 promoter

o J‘( pET32a-Mananog-L_ e ATG pET32a-Mananog-S !
pBR322 origin \L& 7027 bp T7 promoter 6127 bp |
- y =
pB 3220rigin & ya-
I
(b) (d)
bp
<62 62
bp bp ;
10000 6127 0
7000 5329 :
4000 35 : O
2000
29
1000 798 25 <20
500 20
250 a e
- —
(e) ® (€9)
El 1 MaNanoglR #%REHFHELRMEEANREEETE

(a) H I /v Bk MaNanog-LF MaNanog-S45 ¥ 77 & & s (b) pET32a-MaNanog-LJ5i #7 &1 ; (c) pET32a-MaNanog-LF ki iV %52, 1. Not 1« 2.
EcoR | + Hindlll. 3. Kpn 1 ; (d) pET32a-MaNanog-SJfi f [ ; (e) pET32a-MaNanog-S/i b i V) % &, 1.Not 1 . 2. Xba I +Xho I ; (f) SDS-
PAGER MM & E A MRIL, 1. RAFFTAXNE, 2. pET32aF & fA X . 3. pET32a-MaNanog-S. 4. pET32a-MaNanog-L; (g) Western
blot#s I fil £ 25 (A Hishr 28 Kk, 1. pET32a%F # Ak % . 2. pET32a-MaNanog-L. 3. pET32a-MaNanog -S; M1. 1 kb DNA Marker. M2. DL
10 000 DNA Marker. M3. 7l 44 & [| Marker

Fig. 1 Construction of MaNanog prokaryotic expression vector and the expression and identification of the fusion protein

(a) structural scheme of MaNanog-L and MaNanog-S; (b) map of pET32a-MaNanog-L vector; (c) identification of pET32a-MaNanog-L vector . 1.
Not 1, 2. EcoR 1 + Hindlll, 3. Kpn | ; (d) map of pET32a-MaNanog-S vector; (e) identification of pET32a-MaNanog-S vector, 1. Not | , 2
Xba 1 +Xho 1 ; (f) detection of fusion protein expression by SDS-PAGE, 1. blank without IPTG, 2. pET32a, 3. pET32a-MaNanog-S, 4. pET32a-
MaNanog-L; (g) detection of His tag expression by Western blot, 1. pET32a, 2. pET32a-MaNanog-L, 3. pET32a-MaNanog-S; M1. 1 kb DNA Marker,
M2. DL 10 000 DNA Marker, M3. prestained protein Marker

Sl (1815-d); [ 2 Seg A 2l 3
70ku?§%?ﬁﬂﬁf%5§ﬂ@ﬂl§ PR B, UL
b AR R R O A, RERY
pLVX-MaNanog & pLVX-MaNanogfIpLVX-
MaOct4 il il 2 11 ¥ 47 42 ke L4, 754 T
W Nanog#E 1 19 K/NIE 5-d), [RIE Actin®E FIAE N
2 L 1 N 2 34 e T AR AR DU (81 5-¢, 5-).

Wit

Nanog B RAE N BB ) T i E 4536, 7E
Q%H$HA7J?§$H:FQEB@E<J%%J‘¢7Eq“ﬁﬁﬂiﬁ
HEMNEM. 124 NanogHk IR 1E a1 25 T 41 g Fl iR
nﬁﬁﬂjﬁ"]ﬁﬁi&/'\, O 25 5 19 3L L) 3 43 Bt
2R By R TR, Jﬂﬁﬂ%‘%ﬂ‘ﬂ‘]ﬁﬁ%ﬁ
NReRE AR AL BT R UE T IR ] . 28 Nanog

B, DL g5 SEEE B i % 1 Nanog £ i B bt /4 A
e A ORI JE A% Rk M NanogBE H . WK
Nanog# [ fll B A% R 48 %34 9 Nanog8 1, 7 LA

TR S5 R & A

HEHSTARMPIRED, Camp%””%ﬂ%?%a@ﬁ
Nanoght Il T e AL 528, (Hiz bt iAok I
TR KB A /N IR S 5 3 W il 5 ST AR Y
JrikBART R, AR B, RN B
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ku ku
120 120
85 85 62 ku
35 29 ku 35
25
25
20
20

ku

120

62ku 85
50

29 ku

35 29 ku

25

20

(d) ®

B2 FEIES &% His-Nanogit & & B R IE RIS
(a) IPTG & %f pET32a-MaNanog-S#& [ R IE MW, 1. 0.5 mmol/L. 2. 1 mmol/L; (b) IPTG% 5 i [ X pET32a%% [ R IE IR, 1. [ 145t
M. 2~4. i S E2. 4. 6h; (c) IPTGi% T i /] 4 pET32a-MaNanog-L& [ KA M, 1. AR, 2~4. iF S0 H2. 4. 6h; (d)
IPTG% 5 it} [8] %f pET32a-MaNanog-ST& [ R IE MM, 1. AKX, 2~5. FFHFEI2. 4. 6+ 8 h;s (e)iff5 T Hil % B K & XF pET32a-
MaNanog-LE AR A, 1. ZHRAEIE, BERIRIES % 2~5. B IKIZ0.5%0« 1%0 « 5% « 10%0; (f) 75 5 Bl #2 15 3K & Xt pET32a-
MaNanog-SF& [ KA §2M, 1. AR, EREIKE10%0. 2~5. FEHWKE0.5%0 1%0+ 5%~ 10%0, M3. T 447K (4 Marker

Fig.2 His-Nanog fusion protein expression in E. coli BL21(DE3)pLysS under different conditions
(a) pET32a-MaNanog-S protein expression in BL21 under different IPTG concentration condition, 1. 0.5 mmol/L, 2. 1 mmol/L; (b)

pET32a protein expression under different induction time, 1. negative control, 2—4. expression of protein induced in 2, 4, 6 h; (¢)
pET32a-MaNanog-L protein expression under different induction time, 1. pET32a as control, 2—4. expression of protein induced in
2,4, 6 h; (d) pET32a-MaNanog-S protein expression under different induction time, 1. pET32a as control, 2—4. expression of
protein induced in 2, 4, 6, 8 h. (¢) pET32a-MaNanog-L protein expression under different E. coli BL21 inoculation concentration before
IPTG induction; 1. pET32a as control with E. coli BL21 inoculation concentration of 5%o, 2—5. BL21 inoculation concentration of 0.5%o,
1%o, 5%0, 10%0; (f) pET32a-MaNanog-S protein expression, 1. pET32a as control with E. coli BL21 inoculation concentration of
10%o, 2—5. BL21 inoculation concentration of 0.5%o, 1%o, 5%o, 10%0; M3. prestained protein Marker
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3 pET30a-MaNanog-SEl & EBMRERR 54k
(a) pET30a-MaNanog-Sfill 75 8 H R IE A, 1. &B. 2. JUIE. 3. L& (b) SDS-PAGE: Ml pET30a-MaNanog-S#il &5 & 1 1 4l 4k 2% 3
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Fig.3 The type and purification of pET30a-MaNanog-S fusion protein

(a) the type of pET30a-MaNanog-S fusion protein, 1. total protein, 2. precipitate, 3. supernatant; (b) the purification detection of pET30a-MaNanog-S
fusion protein by SDS-PAGE, 1. flow-through, 2. washing buffer, 3-8. elution buffer with 20/40/80/200/400/500 mmol/L imidazole;
(c) the dialysis detection of pET30a-MaNanog-S fusion protein by SDS-PAGE, 1. the protein after dialysis, M4. prestained protein Marker

% 2 ELISA# M Nanogii 5311
Tab.2 ELISA analysis of Nanog antibody

FRERSL  dilution ODfH optical density

1:100 2.306
171000 2.579
123000 2.795
19000 2.493
1:27000 2.633
1781000 1.775
11243 000 0.999
Z*H  blank 0.228
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TH A B A X B A K B Ao nm=0-6FFF T B A= R
SRS THRERIMNERE R, $EHTE T Wk
KBASMNEE A=K, WS ORI w2 W
AR T HEEBRE . AL &L [FHE W
WEEHFATIPTGE X & A Rk m g ] g, H
1 pET32a-MaNanog-L7E 1%0 . pET32a-MaNanog-
STES%o % T4 LU T 35 52 hR i T EE i R R A
RO A, T B AT Agoo nmfH I ZE /N T4 L
0.6, XATRE S AN RYRIZE . B IR PR I Y
JoT B3 A AR G

M5 1 M5 1

B4 ZmEREERERN
(a) RS REFEARESRN, 1.MaNanog#® 5 F& Hit #4 H1 Jil
pET32a-MaNanog-Sif A% R A W AR 2 (s (b) 3k 5 A A0k 5541
GUREMRN, 1 HFHE. 2. 8588 (o) ActinBiiREN S, 1207
A L MS5. 4 & H Marker
Fig. 4 Specificity detection of the polyclonal antibody

(a) specificity detection using protein expressed in E. coli
BL21(DE3)pLysS, 1. detection of pET32a-MaNanog-S protein
expressed in BL21 with the MaNanog antibody; (b) specificity detection
using the liver and testis protein of Ma with the MaNanog antibody, 1.
liver protein, 2. testis protein; (c¢) the Actin antibody as the internal

control, MS5. prestained protein Marker

MR E A, A0 e AT
WL AP AE, SORE A ik, A
IR AT 97 AL 8RR P AR SR S5 ks i
##pET32a-MaNanogih H #EAT KX XM, 45

http://www.scxuebao.cn



1656 KoOoE ¥ 41 4

N BT

100 pm

L ovv . Nawe _rGre 2

(b)

M5 1 2 3 K 2 3 M5 4 5 6
ku u _— <— 70 ku
55 55
40 -— . — 40k
40 u
35 22 e oNanog
25 35
(c) (d)
M5 1 2 3 2 3 M5 4 5 6
ku ku
55 55
| T — A | —— - )
aActin aActin
35 35
(e ()

5 ZRBERENATHERARERRN
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4. pLVX-Puro. 5. pLVX- MaNanog. 6. pLVX-MaNanog+pLVX-MaOct4; (e~f) Actinfif&{E N Z; MS.

Fig.5 Detection of protein from transfected cells using the polyclonal antibody

(a) the merge image of HepG2 after being transfected with pEGFP-NT1; (b) the merge image of HepG2 after being transfected with pEGFP-N1-MaNanog
; (¢) HepG2 protein detection using GFP antibody, 1. control, 2. pPEGFP-N1, 3. pEGFP-N1-MaNanog; (d) HepG2 protein detection using the MaNanog
polyclonal antibody, 1. pEGFP-N1, 2. pEGFP-N1-MaNanog, 3. control, 4. pLVX-Puro, 5. pLVX- MaNanog, 6. pLVX-MaNanog+pLVX-MaOct4; (e-f)

Actin antibody as the internal control; M5. prestained protein Marker
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Prokaryotic expression and polyclonal antibody preparation of
Nanog protein in Megalobrama amblycephala

YU Miao ’, FANG Jian', LILingyu', XUE Ting', CHEN Tiansheng "
(1. Key Laboratory of Freshwater Animal Breeding, Ministry of Agriculture, College of Fisheries,
Huazhong Agricultural University, Wuhan 430070, China;
2. Engineering Technology Research Center of Henan Province for Aquatic Animal Cultivation, College of Fishery,
Henan Normal University, Xinxiang 453007, China)

Abstract: To investigate the function of the pluripotency transcription factor Nanog in fish, this study examined
the prokaryotic expression of the recombinant Nanog protein and generation of the rabbit anti-Nanog polyclonal
antibody in blunt-snout bream. Firstly, MaNanog coding sequence was obtained from the ovary organ, and the full-
length open reading frame or the partial fragment containing the homeodomain was inserted into the pET32a
vector, respectively. Then the vectors were transformed into Escherichia coli BL21(DE3)pLysS, and the
recombinant Nanog proteins were induced by IPTG. After optimization of expression conditions, the MaNanog-S
protein was induced on a large scale and applied to antibody generation. Subsequently, the specificity of the
antibody was examined by ELISA and Western blot. Results showed that the recombinant Nanog protein was
highly expressed with 0.5 mmol/L IPTG induction for 4 h at 37 °C. The polyclonal antibody could identify
effectively the induced Nanog protein in E. coli, the endogenous MaNanog protein in adult organs, and the ectopic
expressed MaNanog proteins in HepG2. Taken together, these results provided the research methods for
prokaryotic expression of protein and preparation of specific antibodies, and also provided an effective tool to
investigate the function of Nanog gene in fish.
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