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1
1.1
5 ( 39—48cm, 750—
1120g) «C
, MS222 (280mg/L) ,
(-196°C)
RNA
1.2 GH
RNAiso plus (TaKaRa)
RNA, , M-MLV (TaKaRa)
cDNA, -20°C
GH (GenBank Accession
No.: FJ608663) , 1

F1 FBEH GHNARY EAERMESY
Tab.1 Primers for matured peptide of GH gene from C.

semilaevis
(5°—3")
P1: Forward primer %EWATGCAGCCGGTTATAG
P2: Reverse primer gg?TTACAGGGTACAGTTAG
P1 P2 5’ Hind 111
Xho 1 ( ), P2
TAG TTA( )
Pl ( )
P1 P2, cDNA PCR
GH , PCR : 94°C 5min R (94°C
30s, 61°C 30s, 72°C 50s) 34 , 72°C
10min, pEASY-T1 R
1.3
PCR , PCR
1% )
pET-28a s
GH pET-28a
GH pET-28a |
GH/pET28a, DHS o
(Invitrogen), PCR
, GH/pET28a
BL21(DE3)
1.4 GH/pET28a
GH/pET28a BL21(DE3),

LB 37°C ODgoo
0.6—0.7, IPTG 1 mmol/L,
4 h, , 8000 r/min 10 min
, PBS , 20pL SHLS
=<SDS-PAGE Buffer, 5 min, )
SDS-PAGE GH
37°C , ODgyp 0.6—
0.7 , IPTG 1 mmol/L,
, Oh 1h 2h 3h 4h 6h
2mL , SDS-PAGE , SigmaScan pro
5
18°C 28°C 37°C
4 h,
1.5 GH Western-blotting
4h , SDS-
PAGE , PVDF
, 5% BSA ,
2 h, 6><His Monoclonal Antibody
(Clontech) HRP IgG, HRP-DAB
(Tiangen Biotech Co., Ltd),
1.6 GH
37°C IPTG (1 mmol/L) 4h

, 8000 r/min 4°C 10 min, PBS R
(50 mmol/L Tris-HCI pH 8.0, 0.5 mol/L
NaCl, 1 mmol/L EDTA) s
, SDS-PAGE
(50 mmol/L Tris-HC1 pH
8.0, 0.5 mol/L NaCl, 2 mol/L Urea, 1% Triton X-100)
2—3 (6 mol/L

guanidine HCI pH 6.5, 0.4 mol/L NaH,POy,, 0.4 mol/L
Na,HPOy,, 0.5 mol/L NaCl) 4°C s

12000 r/min 10 min, ,
0.8um  0.45um , Ni?*-NTA
(TaKaRa)
SDS-PAGE
, 8 mol/L - 6 mol/L - 4 mol/L -
2 mol/L PBS , 10 kDa
(Millipore) , SDS-PAGE
, —80°C
1.7 GH
GH , Pierce
BCA (Thermo Scientific Co., Ltd)
BCA
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GH ddH,0 10°
Fish GH ELISA Kit (CUSABIO

; ) ;
GH Fish GH ELISA Kit GH

1.8 GH
MTT GH

MDA231  1><10°/mL
200uL), 24 h
(0.49, 2, 49  49ug/mL)
5 , 4 ,
48 h , 90uL
, 10uL MTT (Sigma) , 4 h,
, 100pL (DMSO)
10 min, s 570 nm
(GSR)

= Asample / Acontrol><

96

: GSR (%control)
100, Asample , Acontrol
1.9
=+ (Means==
(ANOVA)
P<0.05

SD) , SPSS17.0
5 PZOOS,

2.1 GH
RT-PCR ,PCR
, NCBI 552bp
GH , 183 ,
(Cys), ,

>

2.2 GH/PET28a

cDNA

GH
PET-28a GH/PET28a (1),
GH/PET28a (csGH)
681bp, T7 , ATG
, TAA ,
GH 26 kDa, 7.77, 227
, GH N 6><His

Xho | TAA/SGH (552 bp)

GH/pET28a

(5942 bp)

1 GH/pET28a
Fig.1 Construction of the recombinant expression plasmid

GH/pET28a
Kan: ; lac It lac ; Ori: ; sGH:
; csGH:
2.3 BL21(DE3)
GH/PET28a BL21
(DE3) ,
SDS-PAGE , 20.1 kDa 29 kDa
R 26 kDa,
( 2), GH
kDa 1 7 8 9
143 ! - - g — 1
20.1 -
29.0 _

B

2 GH/pET28a SDS-PAGE
Fig.2 SDS-PAGE analysis on GH/PET28a fusion protein of C.
semilaevis
M: ;1 4h ;2—7 R 0

1 2 3 4 6h ; 8—9 : 4h

( 26 kDa )
GH
3 R 18°C  28°C ,37°C
) 4h GH
( 2 4),

41.5%, ,
GH 37°C IPTG (1 mmol/L)
4h GH

2.4 1IGF- western-blotting

western-blotting 4h
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29.0 26 kDa

20.1

14.3

3 GH/pET28a SDS-PAGE

Fig.3 SDS-PAGE analysis on GH/PET28a fusion protein at
different temperatures
M: Marker; 1—3 :18°C 28°C 37°C 4h

GH s 4: GH

BSEE (h)

4 GH

Fig.4 Expression percentage of GH fusion protein in different
induction time

, DAB
C 5,
, 6><His )
GH

, PVDF

26 kDa

5 GH
Fig.5 Western-blotting analysis on recombinant IGF-I protein

western-blotting

2.5 GH ELISA
Pierce BCA

GH 490pg/mL,

(ELISA)  GH

GH
502 pg/mL, BCA
GH
GH
, 6
GH
, GH
49 g/mL (P<0.01)

10° ,
GH
GH
GH
2.6 GH
MTT
MDA231
2pug/mL
150 -
140 |
S
=130
ﬁ@ 120 |
W 110k
£ 100
90
80 5
6

Fig.6 Bioactivity of recombinant GH protein of C. semilaevis

GSR + (Means=%=S.D.)  (n=4); **
(P<0.01)
3
BL21(DE3)
b GH ’
GH pET-28a
T7 RNA , T7
, RNA
, N- His-Tag
GH/pET28a
BL21(DE3)
26kDa GH > ’
41.5% (2012)  pET-32a
GH ,
GH , GH

G ] g

GHEBRE (Hg/mL)

0.4

GH
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IN VITRO PROKARYOTIC RECOMBINANT EXPRESSION AND BIOACTIVITY ASSAY
OF GROWTH HORMONE FROM CYNOGLOSSUS SEMILAEVIS GUNTHER

LIU Xue-Zhou', LIU Zhi-Liang"? XU Yong-Jiang', WANG Yan-Yan', LI Chun-Guang’

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Qingdao 266071, China; 2. College of Fisheries and Life Science, Shanghai Ocean University,
Shanghai, 201306, China; 3. Shaoxing Honggang Agriculture Development Co., Ltd., Shaoxing 312000, China)

Abstract We isolated a mature peptide domain of growth hormone (GH) gene from pituitary of Cynoglossus
semilaevis Giinther. The matured peptide is 552base-pair long and composed of 183 amino acids residues. This matured
peptide fragment was subcloned into a prokaryotic expression vector pET-28a and was successfully expressed in
Escherichia coli BL21 (DE3) plysS. SDS-PAGE analysis indicated that the obtained GH fusion protein expressed in the
form of inclusion bodies in molecular weight of 26 kDa and maximally amounted to 41.5% of the whole protein in E. coli
cell in 4 hours after being induced with IPTG. Western-blotting analysis indicated the fusion protein had the antigenicity to
6xHis antibody. The IPTG-induced bacterial precipitation was denaturalized, purified, and annealed, and then the purified
fusion protein in molecular weight of 26 kDa was obtained. ELISA detection of recombinant GH protein showed that the in
vitro recombinant GH fusion protein has ideal antigen activity. The proliferation experiment showed that high-concen-
tration recombinant GH protein could inhibit the proliferation of human breast cancer cells MDA231. Results from this
study could be helpful for understanding the growth mechanisms of C. semilaevis Giinther.

Key words Cynoglossus semilaevis Glinther; growth hormone (GH); prokaryotic expression; bioactivity assay
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