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-+ 15 & 85 (Cynoglossus semilaevis Gunther)
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266400; 3. T 1 WHHEE 0 ROl H AR 3
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RrTd AEER! FHES
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266071;

312000)

WE I ERAKTARFRESEBEEGZAKEFINAGE-M)MAHE T, ¥ IGF-T K # k)T
7| 5 & B| R A% K R H MR pET-28a 1, Iy E T &= 4 7% + 4 IGF- 11 /pET28a ffikr, A\ 2| E. coli
BL21(DE3)# # 5 £ IPTG % %, %157 A/N K 11.4kDa thE 4 IGF-T & &1, N3gé 6 MAR,
R P 6xHis LR A, E4LIGF-I & AR K F S A4 37CiEF2h, EWNEAERKEL
FHARAHREANAT%, EAEAZTEUNARGRTEE, FRBNEAZGLREKE TN, 41
AN, KET Ay IGF-I E4A & A, HTAMKN R ERIEAILIRE MDA231 4 i35,
F U IGF-T 41 & g B A A o K09 A i . REF R G R AR &K IGF-11 £ = ik &

B A ORI R B SR
ES7 a0

hESES S961  TEFRIRAD A

Ky R KN T 1T (IGF- 11 )& —Fh 28k /Ny
T2k, EShPHLIARA KL &S B A
WHYER . Seni XL sh By it &, 1GF- 11 J&—
LA KM R, FEXN AR AER AT REZ
VH17E F (Erhardt et al, 2003; Antonazzo et al, 2008).
B2t s M, IGF- T S5 A K s | 1l
TA) R R R 98 R R AR AR PRI B WA O (B T B4R,
2008; Vykoukalova et al, 2006; X H: 224§ 2003;
Sanchez et al, 2013), FRWHAEMEEK KT BBt
HE B REEEN . AR s R,
IGF- I 5 IGF-1R 454 fig 1 [A] IGF-1 A {8l (Fruchtman
et al, 2002), FHWIH 5 IGF-1 16 RS 1 B4 [6
ST TN A K VR P 4 (Peterson et al, 2004, 2008).
JAh, WAEBIER, R E R EF AT, IGF-T

HEE g IGF-11; Rz kk; EWiEk
XEHS  2095-9869(2015)04-0051-06

FEIME o — ELOR R R R IR KT, ik 0 25 3h W 7
AR S R IGF- 1T 7K B 5 R B (Shamblott, 1998;
Tse et al, 2002), X2 RN, SHILshMELL,
IGF- T 7Efa 284 K & & o 72 b o] RE AR HH 5 8 22 (1)
A, H—EPsk, hTi=m28 IGF- 11 & [ A
BB, w2 IGE- 1T S BEAF Y 2 B4 vh 7E
mRNA /K I, 768 F 2 o H AR KR s HLRE I i i
WF5E A HGE

¢ W 75 5 (Cynoglossus  semilaevis Giinther) & —
PR RN L a2k, 2 3 [ PHARL 9 3 1 180 77 B X 42
B AF, 1988), JEAFER OB TR E = KEFEEE &
IR SR — o P SRR AR K AP A,
DA 3 S e R TR, SR M Y 4 B R g
i%, B N 2E# (ML, 20097; Ma et al, 2011)E X 1%
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SR BT FF 2 T AR G ST , 5 B RTX X Fh A= K 2
SHREMALHIRM AR, B, ReEH S A MW
FIHARIEREAR, AR TR T kg, %
T IGF- A KRB EZEREE-H, ARA
AU & S AR PSP E AR 2R B i
TR =58 T 2 SR 5t il SE IR SR T 2R
Wi IGF- RSN FRE RS, /G T HA LY
M2 IGF- 1 & H, N AR A AR 2 IGF-
1T A BTy B R i 5 K R s AL B L B8 S 4

1 MRIERFE
1.1 RBHA&

R (2K N 25-33 cm, KE N 490-680 g)
T 2012 4F 5 HHCH LR B EEKGRAHR, L
MS-222 (300 mg/L)FREFALSE, 3 O E B F IR
(196 C)fRAF, HIT B RNA 21,

1.2 FUFABKHISERE

FIH TRIzol M2 HBUIIE S RNA, [ sk G se
—HE cDNA, #4211 5 #) IGF- I (GenBank 3KHUS
FJ608668) cDNA J¥41], &ilHisstEs|9 P1 Al P2 9~
B RBIKES . 7E PLFI P2 4 5" B4 in BamH 1
FrHind T EGYIAL S OFERR ), 76 P2 N T4 1k
AT TAACT RIZhriE).

P1: 5’-ATAIGGATCC/GAAATGGCCTCGGCG-3'

P2: 5-ATAIAAGCTTITTACGTGGACTTGGGCGG-3'

PCR 4/F:94°C 5 min Z8M:, 34 MEIF(94C 30,
55°C 30s. 72°C 50s), 72°C#EfH 10 min, ¥ H 8 H
B M1 ) %3 5] pEASY-T1 Simple 244 |, Pk
BE 1= e B 0 365 00

1.3 EHEBRMNEEE

PEHCE A IGF- 1T sw B i, 5 &6 &4k
pET-28a J4, F BamH I Al Hind 1 (TaKaRa)X{ 1],
DL T4 #4250 1% 1245 3 R A H 4H 5Tk IGF- 1 /pET28a,
Ak = KIAFFE DHSo 857 540 il (Invitrogen) 1,
W% )5 PCR BuE I .

14 EARMEREIERPRRIE

P T4 114 6 32 L 21 Joopr e AL B R B k- BL21
(DE3)H, fEWMR LB BisRdk (& RIER) RS
ODgoo nm 15 0.6-0.7(37°C), TIN5 FE-B-D-FRAC 2L F LA
(PTG, 1 mmol/L)4k£k% 5% . oA B M [ ERA
BOR, FERIIPTG B0, 1. 2. 3. 4 h B4 B
2 ml FHREE, B5.IEERA(8000 r/min 10 min, 4°C),

L PBS PR IF T, LI SDS-PAGE HLIK(15%7%) 85 i)
H1 SigmaScan pro 5 # A4 Hr B B8 H B R IR0RK
WEEWSY ITE 18°C . 28°C . 37°C 44 F LA IPTG
(1 mmol/L)if5 5 2 h, HUEEHEFT SDS-PAGE HLyk 4347,
AR T R4 E AR A BN ZES

1.5 EHZE AR/ Western-blotting 3&3iE

WA LL IPTG 55 2 h iR HIIA, TTiEZ SDS-
PAGE Hik/5, RTINS EAFEEE PVDF
5, 3 5% BSA £, UL 6xHis Bigii h—Pi . HRP
FRigB I E 40/ 1gG N 0, IR T39I E 1 h,
FIF HRP-DAB i & (Bio-Rad) . {4, MZIAE

1.6 EHEAN4LFIENE

P37 CHM T IPTG i #RE 2 h EA W, &
L>(8000 r/min 10 min, 4°C), PBS B ULIE, %MK
X2 RO ikaifb M, P53 E 4 IGF- T &
H. RG4S 5 19 45 SDS-PAGE #:1, & A%
Bras, A5 8. 6. 4. 2 mol/L JRZE A& MW
PBS 4B E M, A 3 kDa #IESE Millipore)iff 1T
HUE MR 4 , SDS-PAGE LYK f5 T—80 °C - 17 & o

17 mEZEamEmiEttan

FIFH MTT 3546 0 345 14 i1k 5 P i 1GF- 11 @il
B Y. BEE S S8 IGF- 1 @A 4
JEARSI 0.35. 3.5 F1 35 pg/ml, 3 MR, 1428
HXTIE, A 4 NP4, LLAFLIR 40
MDA23 (B iEA A YRHE A R R #kik, Hik
BAE RS X2 555 (2013),

20 L 3 5% (GSR) (% control)=Agampie/Acontro* 100

K, Awmpte WIMATEHE A, Aconor HANNE
HE MM, GSR HF-¥{E+PRHE2E (MeantSD)KE R IR,
K SPSS 16.0 FRAF X6} 4512056 21 1) 41 g 438 7 >R 1 47 o
K& 7 20 Hr(ANOVA), & W& P=0.05,
2 P<0.05 Bf bR B,

2 HR

2.1 FBEHS IGF-IKERMKNEE

15 85 IGF- 11 kT 5114 4 210 bp, H B.C.
A. D 34 ANEEERA K, afih 70 D2FERR(E 1), 2
FERR RV HT s, PRI E 8 IGF- [ i 2 LRy
51 55 Z£ N IR #i(Solea senegalensis) . “F-fF(Paralichthys
olivaceus). K747 E (Hippoglossus hippoglossus) il
S5 A0 B f4.(Epinephelus coioides) ] 4> B0 93% .
94% . 90%F1 93%, HAT 5 & P SR
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6xHis tag
ATGGGCAGCAGC CATCATCATCATCATCACAGCAGCGGCCTGGTGCCGCGCGGCAGCCATATGGCTAGCATGACTGGTG
H HHHHH
BamH 1
GACAGCAAATGGGTCGC GGA TCCGAAATGGCCTCGGCGGAGACGCTGTGTGGAGGAGAGCTGGTGGATGCGCTGCAGTT
EMASAETTLT CGGETLVDATLAGQTF
|—>Bd0main
TGTCTGTGAAGACAGAGGCTTTTATTTCAGTAAGCCAACCAACAGGGGTAGCAACAGGCGTACGCAGAACCGTGGGATC
vC_:CEDRGEFYFSI KPTNIRGSNRRTA QNI RGI

|—> C domain |—> A

GTAGAAGAGTGTTGTTTCCGGAGCTGTGACCTCAACCTGCTGGAGCAATACTGTGCCAAACCGCCCAAGTCCACGTAA
VEE CCTF®RSCDILNTLILEA QYT CAZKZPPI KST *
Domain D domain

Hind 111
AAGCTT

BT P s IGF- 1T AT 41
Fig.1 The mature peptide sequence of IGF-1I in C. semilaevis Giinther

EIAF T ATG LU M ILARTE, R A IR T TAA

The start codon (ATGQG) is underlined and the asterisk indicates the stop codon

2.2 IGF-1l/pET28a EA R Iz Ni*-NTA EMZHrHETr B aife, aifbiym A&
W IGE- T 5 2 Bk F7 06 A B R 2 ik gk PR RGBS RIS 1L SDS-PAGE £, 1T LK

pET-28a, K13 T H 4 Fiki IGF- Il /pET28a, #4LFk /hJ5 114 kDa By =2 (1 2).

JatF i DHSo Hs 2%, D)3 36 0iF B % 58 B A IE 6 26 BEAFARMEWEERD

( lﬂ’mﬁiﬁizﬁjﬁfm 1,041:&5“95';%?; =g MTT BR4ER R . W Eh 035 pg/ml Fi
IGF- RZUIKAHN N ¥y 6xHis R4, Mo 7.69, 3.5 pg/ml BT L1 5 05 TGE- 1T 26 (1 £ A 1 2 it
2.3 EARMNAEKXBITHE BL21(DEI)HHIFRIE

4 kL IGF- 11 /pET28a %4k A K AT i
BL21(DE3)"F 4 il L, 4 IPTG 55 HL ik A Il
HELAY K/ R 11.4 kDa B4 5H M4 IGF- 1T
FH.

BRI R YR, RARGSEET, E4
W HMEARIES AMEREE 3), 37C. IPTG
F2h EHEARIERK, HRBEHSEASED
43.7%.

2.4 E4AH IGF-1 ZHHK Western-blotting & 1E B2 i & SR AL IGF- L & FIAY 22k 3
B Fig.2 Expression of the recombinant IGF- 1 protein in
Western-blotting 5  {7 , 2545 1Y 8 41 IR A TE BL21(DE3) cells
- I—I . > N A
I\D\VDF H%tﬁ\wf% Epl?l’ HIA Ty 11'4fDi(F§I ., M: %4 Marker; 1: IPTG 55 2 h X} R &,
B 6xHis TR, BAPUSIEM:, ik 12 & i 7: 4lifb IGF- 1 G5 & H; 8-9: IPTG %55 2 h 5 ik F 24
IGF- Il 8 FASN 43R5 2 WEUTTE RN LI (57 Sk R 11.4 kDa Rt 5 2 1)
_ M: Protein marker; 1: Control; 2—6: Expression of

2.5 IGF-II/pET282 MEERANAL recombinant IGF-1I post 0, 1, 2, 3, and 4 h of induction;

W 5 T AT A R, SDS-PAGE B K K6 <o p 7 ?ur‘iﬁed rzcombinant IGl;—b]I prf)tlein;
?ﬁ?ﬁ?ﬁ*ﬂi?ﬁ?&_, ﬁ%ﬁﬂﬁﬁﬁfgu@@ﬁi%ﬁﬁ : Precipitation and supernatant of bacterial lysates post

2 h of induction (arrow indicates 11.4 kDa recombinant IGF-

EFUES (K 2), WEMME, B H)ET Il protein)
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Fig.3 Effects of temperature on the recombinant IGF- II
protein from C. semilaevis Giinther

M: FEH Marker; 1: XTHEE 37°C F IPTG 55 2 h; 2-4: &
HFIRH 18°C . 28°C. 37CF IPTG S 2h
M: Protein marker; 1: Control at 37°C; 2—4: Recombinant
IGF-I at 18°C, 28°C and 37°C post 2 h of induction

NFLIREE AN MDA231 H95H, 55X B4 2% 7 o %
(P<0.05), {HY4HEH WK INZE 35 pg/ml i, 2 s
SN 5), RUIEEZRY IGF- 13K A B i A A
TR e . bR A SRR WA 5T SR AT A T
IGF- IT i & 25 11 B AT 4K 19 A= i 4

3 it

IGF- 1T 0\ a4 0y 1 Dy Re e 2 2% 0 A 1 %
AT, BRTHRARERIN, B5FEMIBI, &
R 255 2 P & B R @]*ﬁﬂé(Lamberson
etal, 1996), NMAEXE B LIETHCAE MM BIEEE
BAARICRIH , BT MR R (2 R A
2004), MfEaZEd IGE- 11 B9 2 Fh ol fE K HAE FLE
W T IRAIEGT o 0 7 50 R 1) 8 20 K SR A L R,
FUA MEREA AR A K 22 SRR, (HEALHIANEE . Z2AH 1L
(2009)"WF5E 2, IGF- I 7640 5 ARG . k. AR .
IS~ /7N N7~ BN 2N 17 | 4R 2
Y ek, FPHHA P S8R AT . B R AR
W B EE AR YRE . RIEA KB, 8 A RHT,

10kDa 11 4kpa

17kDa

K4 R R SR IGF- 1
#E 9 Western-blotting 4811F
Fig.4 The detection of
recombinant IGF-1I protein

from C. semilaevis Giinther by

Western-blotting

M: Marker; 1: 55 2h
HEHFIAE
M: Protein Marker; 1:
Recombinant IGF- Il /pET28a
post 2 h of induction

2001
1801
160 Xk

—_ = =

S N b

S O O
T T T

LS A
S

GSR/(% control)
SR E-N
=)

(=]

W A 5 B [ IGF- 11
mRNA Fik g T E 2=
5, H 9 TR 12 H i
B M M E B IGF- I
mRNA Firg R E&ST
M, XM IGE- 1T 1E
A K 22 R
HhRT R R A I PR R
YRR, X L HAAR A HLE]
I Z N mRNA ., %
RAE K FHTHEA
T . AR A A
pET-28a F A AK M)
FAIEE T 2P 5 5 IGF- 11
A A1 JRA% E AL 3R G R
#, AL THEARENR
, PR T @RS A
FLA MK T
HEH IGF-TEH, 45
R T K5
W AR R R AL 4
HET HELS R

R RS E & A
ESIN-E 2 Ul ES AR

*K

)

0 0.35

3.5 35

IGE- I 2K (19 BF

Recombinant IGF-1I protein concentration/(pg:ml™)

5 IGF-1I

MDA231

Fig.5 The effect of recombinant IGF-1I protein on the
proliferation of human breast cancer cell MDA231

GSR FH{H+

* 3%k

(n=4)
(P<0.01)

GSR are shown as Mean£S.D. (n =4);
**: Highly significant difference from control (P<0.01)

1) AL W E SRR BRSBTS A AR SR R M 22 S AT . LR AR R 1 F e A 2 8
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WNERARBERE | Feik IMRE B JOF5 3 A 55 (T R LA,
2012), AWFEHI AL R IR R GRS T IRSNE ALY
IGF- T & 1, (B TR RE ) 22 DA AR IE
FETE, WA EMWEA AR, HA ™%
REL, HARAAEFRRAE ™ iR N M 2 55 1
LA S, HERIAMER Y EAEREREL . KK

T A PEE AR, HE R4 (Lietal, 2012),
PRI 1T R H 4 8 A AR R A = . N — 2T
JEEE Y IGF- T B RBE AN, RHFHS @
o RIS 2 T B AR A A o R B AR S

ANFLBE A F A 5% A IGF-T mRNA iy
5 (Chatzistamou et al, 2001), TR ABFFE4MNE IGE- 11
DIfer) RArEik . Bk, ABFFEsE A T LR 40 i
MDA231 kg5 2 & iy IGF- I HAHE A K
Y, JOT % R A 5 IGF- 1T XF5ME IGE- 118 A (1)
FHAEH . 55 58, 0.35 ug/ml Fil 3.5 pg/ml ¥ FE 1)
2 T i IGF- 11 & 34 R W E e MDA231 (1)
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In vitro Recombinant Expression of Insulin-Like Factor 1I
from Cynoglossus semilaevis Gunther

XU Yongjiang', LIU Xuezhou'”, ZHANG Kai’, WU Ningning®, LIU Zhiliang', LI Chunguang®

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Qingdao 266071; 2. Qingdao Beibao Marine Science and Technology Co., Ltd.,
Qingdao 266400; 3. Fishery Technology Extension Center of Qingdao, Qingdao 266071;

4. Shaoxing Honggang Agricultural Development Co., Ltd., Shaoxing 312000)

Abstract To explore the role of insulin-like factor Il (IGF-1I) in growth regulation of Cynoglossus
semilaevis Giinther, the IGF-1I gene was expressed in vitro and the bioactivity was determined by
methyl thiazolyl tetrazolium (MTT method). The mature peptide domain of IGF-1I gene of C. semilaevis
Giinther was cloned by PCR amplification and sequenced for verification. The obtained mature peptide
fragment was then subcloned into the prokaryotic expression vector pET-28a (IGF- Il /pET28a). The
recombinant plasmid was expressed in E.coli BL21 (DE3) cells and the recombinant IGF-II protein
containing 6xHis tag at N-terminus was induced by IPTG. SDS-PAGE analysis indicated that the
obtained IGF-1I protein was found in the form of inclusion bodies with molecular weight of 11.4 kDa,
which accounted for 43.7% of the whole bacterial protein post 2-hour induction with IPTG. Western
blotting analysis indicated that the recombinant IGF-II protein had the antigenicity to 6xHis antibody.
The inclusion bodies containing recombinant protein were denaturalized, purified and annealed. The
recombinant IGF- Il protein significantly promoted the proliferation of human breast cancer cells
MDAZ231. Results could provide basic information on the role of IGF-1I in fish and be helpful to better
understand the endocrine mechanism of sex-based dimorphic growth performance of C. semilaevis
Giinther.

Key words Cynoglossus semilaevis Giinther; IGF- I ; Prokaryotic expression; Bioactivity
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