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B EREEHERAEAREEE RS TEE GS115{pPICLA - GH), WEES, SDS - PAGE B8, iEHEH
4 B # (Recombinant Carp Growth Hormone, rGH)TEREE R4 &k, THARSAL KM% BR, ﬁﬂﬂﬂ.
MIEHRE R DB ATHIE R, 232 h U A RH 11, 5, 15 QD 218 MR, 14 100% FEER 0. 5%
EESER bl N6 0, nCHREBER, SERLMSN, SRR Ol LEREHN 36.41%, BiK
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HREARTHR, S EEITET #HAL TETRR
@, hTHASEEMES G, EHEHRGH W
HE— BB FE R A, AWK B A B £ ( Pichia
M EHSE KB FE (cGH)

1 #RETE

1.1 H¥

A K BOR R TR GS115(pPICZeA
- GH) i mad, RS GH ZFEMABITHE
THREPHEHAEE, WHEF Zeocin X Invitro-
gen AR E, HALFZE R A Promega 2 FALHI4E
Ly I EAEES. SERARRYEmuEE
WRILAKSHERITAK = RAr M, BHRERERY
PE 2 R PR AKTA Prime 25,
1.2 EWHFHE
1.2.1 EFEMNES YPD . BMGY SR ENK
%H Invitrogen 2 8 Pichia Fxpression kit T+
Sty L
1.2.2 EEERSEMERKHME BiEdOEHAR
1RHE 1:40 BMEHER 1 pH 6.0 89 BMGY BifkEE
P, ARG 4 h 1 BORE, # ODggo
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1.2.3 ceGH ERFERTERFEIX

(DIBEELIEE SHNENRAREES
BB BR GS115 (pPTCZaA — GH) 14 i #
GS113(pPICZeA) T 3 ml. ¥ H 100 gg/mL Zeocin
B9 yrb ik & R, 28 ~ 30 'C, 200 ~ 300
r/min, IR FE, §K0.5 mL ARIFFRDHE
BA 20 mL BMGY Has#2, b LEEER, £
R K E AR RN,

QVEGEFHEFEN WEHELD TR
AR, A 24 h 0. 5% RN 100%
HEHTHES. SHER4LEMB24 1K
¥, 5 000—8 000 r/min B0 10 min, ¥k b #, SDS
- PAGE ##1.,

1.2.4 pH % reGH RIZBHRER 0.5 mol/L
FIH,S0, HWHEFENEEE, BB pHBER
4.5.5.5.6.0.6.5. ¥ 1.2.3 FEHTEFHES,
HR#HS 72 h T, ik, Eﬁ.ﬁ%%E‘Tiger gel
B E R LR BT,

1.2.5 BFCHEFGURET RELER
#£ 0.05 mol/L, pH 9.0 I Tris— Cl EM# A H35&
s B, AEFHE A F# Q- Sepharose FF i3
B, FEES, RISl A T Ph BOEMP L A+ 1
mol/L. NaCl ) #EAT EE S R e, 4 TR AR bt IR 14,
SDS — PAGE ¥,

1.2.6 rcGH{ESHFEREREE 60 BIEK R0
~9.0 cm FIBJE B JE 8 RS 3 HLA 80 e X 60
em%50 cm MIKBEAT, B8 20 B, THREEMN
2001 F4 H3H# 2000 Fs HI18 H, R#¥1 K
K, 1 R, BRE R ES 3% . A
aifb i) rcGH HATFRER, BB THRER, BFHRE
0.75% KA KD, B AREESFEA
W, LHH1 M2 EEAEFPIN01 1 /(e
EER, SRAENSERAAEELIK, FHME
R K 1K, - BRRETaHrEE.

2 BRE5GH

2.1 BEEARUENERKMKE

1 HWEAMBEMNERNE. ARHIEE
R, FEE AT 8 b 20 AL T3 R, ODgee JLF B
A, WE SR, SEATEAK, 332 h
I ODgoFF ERS L, 2005 11.5, IL)5, MK
AF£3 R ], QD S8 TR

———

ODhU[}
et P F A N = 00 W S e [
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K& /h Culture time

B 1 GS115 (pPICZuA - GH) RISl £
Fig. 1 Growth phase of GS115 {pPICZaA - GH)

2.2 EEHERERHRI

B 5 pl BB, 15% BB AT SDS - PAGE
B, SELE2, EiBS 24 h, BF GH R, 72
hFXAEER. 0% L ZRENET TR,
2.3 pHXERZEBMNFE

FAMES 72 h J5, BUEE S pL, SDS - PAGE &
W, FRLEI, EpH6. 0, CH XARRM, &
BB 300~400 mg/L. pH 5.5 6.5 BfKZ, pH
4.5 B JL PR BAD) GH, UL pH X8 GH I #ik
W LR,
2.4 BEEHERES R

X 3 PSS 4 FWGETE Tiger gel BEEAR
AR RBATHSE N, RS LE 4, Kb
MME(A9) A roGH £V, BUAA S REW, RikH
reGH i3 f 8 L S EHN36.41%.
2.5 FREFEHSH

50 ml. KR LBV, SRR, AE Mk
AR B RN, 3 RREBE M, SDS
— PAGE 18l 52 4% 5, pElt il 28 WL I 5, 585 3 1ok
X GH MPEbiee, aifk GH WE 2 3kl 7,
2.6 REKIER

S 3 AP SRS R 100% ., KK
FUFHE - HER(X O FER(FELD., T8RS
SRET, SR 1.2 L AR L, KK ES SR
10.05%F 17.09% , (R EIBKEHH & 22. 13% Al
39.10%. + KRR, SXTEHAN, LRH 1 AE
KEEERTBE, AHER 4 AFKRARENK,
TR SR R E KT, LRA2 EKKEE6
BHBERK REAT I AF LR ENK, ®ES
FERR B EAKT, SRR, HAH GH HH
B Eat LR,
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Fig.2 Expressions of rcGH at different time points Fig.3 Expressions of rcGH at different pH

M—TE ;1. M GH; 2. GSI1S (pPICZeA); 3 ~ 6. GS115
{pPICZaA - GHIFRIEES: 96.72.48.24 hy 7. GH Hiik=9.
M—Lew molecular weight protein marker; 1. Standard ¢GH; 2. G8113
{pPICZaA);3 6. GSLIS(pRICZeA - GH) induced for 96, 72, 48 and
24hy Purified oGH.,
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Fig.4 Tiger gel image analysis report

a3

M—E H; 1. 46 8 GH; 2. GS115 { pPICZeA); 3 ~ 6. GS115
{(pPICZaA - GHY P HITE pH % 6.5.6.0,5.5.4.5 MRk

M—Low molecular weigh! proisin marker; 1. Standard oGH; 2. GS115
(pPICZaA) ;3 — 6. GEL15(pPICZeA - GH) expressed at pH 4. 5,6.0,
5.5 and 4.5,
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B A/l Elution volume

B s Q- Sephrose FF HEEAT MM
Fig.5 Elution curve of anion exchange chromatography

%1 EH reGH HFIER QR EKER

Table 1 Effects of injections of recombinant GH on growth of tilapia fingerling
R Cantrol T | Group 1 FEHH 2 Group 2
Iﬁ[?{‘!ik EE/ e fom {‘:5/ g FE/cm ﬁii/ 3 EE/em
Woight Length eight Length Weight Lengih
0 17.16£0.54 8.10+0.12 17.15+0.60 8.08+0.11 17.08+0.48 8.0610.15
1 I8 72 +0.65 8.40+0.16 18.83+0.77 8.41+0.14 18.92+10.81 2.4010.20
2 19.13+£0.77 B.60£0.26 19.85+1.23 8.68+0.25 20,09 +1.53 8.71120.28
3 20.18+1.42 8.9210.37 21.32+32.19 9.08+0.33 21.87+2.457 9.12+0.35
4 23.56+2.22 9.41+0.49 25.81+£3.057 10.01+0.45 26.72+3.187 19.13+0.51
5 20.600+2.76 Y. 80t0.64 28.89+3.52" 10.18+0.61 303.32+3.807° .21 £9 67
L] 30.30+3 41 10.69+0.71 33.22+4.57"" 10.27+0.80 35.36+4.65° " 10.39+0.92"°

H  Note: » P<0.05; = P<0.01,
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BN BRI M AN R R RS R
% ERERATET B BERE. T YTRE
i BB T ERBRF RN, EAERERRANAE

/BEN, EEABGHRENSHEREORER,
FRYRAERATE. AR A SR W E
HEL, AEFED AREALSLEEN SRR
L R AS R RRSMNREN, TR &
BT RTHMNTRRE T, RXAEAEGS B
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FIR THIEYEN reGH, B TLREMERAT
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Secreted expression and purification of
common carp GH in yeast

Ll Ying-hua''?, BAI Jun-jie!, JIAN Qing', YE Xing', LI Xin-hui', LUQ Jian-ren', LIANG Xu-fang’
{1. Pearl River Fisheries Research Institute, Chinese Academy of Fishery Scicnecs,
Key Laboratory ol Tropical & Subtropical Fish Breeding & Culbtivation, Ministry of Agriculture, Guangzhou 510380, China;
2. Diepartment of Riotechnology, College of Life Science and Technology, linan University, Guangzhou 510632, China)

Abstract; The recombined carp growth hormone veast Gs115(pPICZeA — GH) was cultured in shaking flask at
2830 T and 200 — 300 r/min for a night and then induced by methanol for 4 d. The carp growth hormene
reGH was expressed in the yeast GS115{pPICZaA — GH). In order to investigate the influence of inducing time
duration and pH on reGH expression, the samples were designed at four inducing durations (24, 48, 72 and 96
h) and four pH levels (4.5, 5.5, 6.0 and 6.5} to be detected. The results show that when indueced for 72 h,
ro(3H expression reaches the highest level and the optimum pH is 6.0. By analysis of Tiger Gel Image Scanner,
the secreted re(GGH accounts for 36.41% of the total supernatant proteins with the yield of 300 — 400 mg/L.. The
purified product reGH was ohtained by use of Q-Sepharose anion-exchange chromalography and was dissclved in
sterile saline and injected into tilapia intraperitoneally at the dose of 0.1 pg/g body weight for one test group and
1 g/ body weight for another. Six weeks later the later group got higher growth rate and both of the two
groups had higher growth rates than the control,

Key words; Pichia pastoris; common carp GH; secreted expression; purification; growth promoting
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