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HWE  WEEELE pichia pastoris J&—FPBLALY FUR 8 AL S KV RI8 R G B0 10 ( Lateolabrax japoni-
cus) AEACHZE L K o0 98 B E BRSO 0 FORE AR A pHIL-D2, 28864k his4 GRS RE GS115, J] PCR JF
LI IE PPERE AL 7, IR BEATENEE N 2 45 VU, WIS FRIE, SDS-PAGE R 19 it Bl ik

AAE B BAUE SE T ek =y o SEAL ) i 40 AR R
XHR Bl K, pichia pastoris, WM 21K

ZFRo%ES QT8

AP RS t fi B TR 2 WA R —
MpgEsE AN, g RAREANERET,
WA F T O IE R PR A B e, th e
AEA0 GRS AR S AR, P
kS B EAL. A AL N A AR e 2R
AR, IR I PR i RETFRE T BT
Fig 2.

WERERERE pichia pastoris FAT AOXT ¥ 5
JABNT, AT R AT A SO A A R JF
H. pichia WHEAT KRR & R I7, 7T LA
FIRm ik . WESh, Pichia [ HFFINL
T A S SO A, DR Rl ok AR 5L
BHERARERG. WOHZMEAREZRS
P LRSS G TR
Wit KW LA pichia SllAT I 43,
1 ##57%

L1 ##

XL1-Blue /% pBluescript 14 1 STRATA-
GENE; Pichia pastoris expression kit 1 [
Invitrogen, 5§ GS115 % BE B AR A1 pHIL- D2
RILHAK, 5 AOXT 514 P305 Fl 3 A0X1 5]
) P303; DIG DNA labeling and detection kit
) H Boehringer Mannheim; x5 #E & 1 7 <

# ARSI 5 AT i R B R 0E =) 4l fk,
AT BT A A R PO b A 5 58 5
% EP/NE IgG-HRP W [ & AY TR
VAGIR

1.2 MBEK

PAAS S 56 5 LA 10 iy e AR G i 28k )
MEERL, 518 P105: 5-AAA GAA TTC
ATG CAG CCA ATC ACA GAG AAGT,
P103: §-GGG GAA TTC TAC AG (AG)
GTG CAG TT (AG) GC (CT) TG3 4T
PCR 4" 34 WV, RV %A 94C 30s; 55°C
30s; 72°C 30s; 30 NMGH.

PCR #8471l EcoR 1 B§Y) . 4litk, 5
pBluescript ¥ %, #{L i XL1-Blue /852 25 4H
o, $EEUTRL, H EcoR 1 BEVIIik S GH A
By 4134k pBSGH, Jf¥ GH KBS
pHIL-D2 FHR B RIER:, FALiE XL1-Blue' .
PL P105, P303 b 51¥), E#LE % PCR ik
GH Jr BxAE pHIL-D2 [ IEMER T 17, $RHL
H AR B AR pHIL-GH.

1.3 HUEEmh
pHIL-GH J] Not I B V), Lo

U3 R RN
WS 1 H: 1997-01-29, 440 11 #: 1997-08 04
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W5 5K RN B B AL GST1S 19 £ 181 Ak
(Z M. Pichia expression kit instruction manual.
Invitrogen) .
1.4 FEEMAMERLT

FEE TR LRG> B REE T 5 11 1% W8
“FMS/SCE W, 30°CHEAE 1 h, g Al HE,
99 CHN#K 15 min JEHRESE 20 11, HX 2 ul A4
R, LAP105, P103 J95|¥3AT PCR RV K
JRISAER R 20 BI, Taq BN 2 U. 95 Chi#k
2 min Ji, 94C30s; 50C 1 min; 72°C 30s; 2
MK, SE4%EAF 94C 30s; 50T 30s; 72°C
30 s; 38 AMEFR. ML 10 M1 T 2% Bl b vk 4
EY W
1.5 Hik%HEREEidF

FEHLPCR &5 51 g B (11 B Rtk 1 B (4
£ DNA (Z L Pichia expression kit instruction
manual. Invitrogen). DNA Ff &8 70 66 & 72
R, H0.5 ng mifEJe el b, R AR
MJ57%Z W Dig DNA labeling and detection kit
B,
1.6 REIEN

Fed 7 #: 7 MD R MM K7 9%, 30 CHY
Fr, AEMM PARKIRAI ) Mu™, AR Y
Mut® ( Z W Pichia expression kit instruction
manual. Invitrogen).
1.7 Fik . Bk . EARENERR

PR R I A P REEAT R S (20
Pichia expression kit instruction manual. Invit-
rogen) . FSoe S, WEL 100 W1 RV, 30
% EWE, DU 1% WF 8§/ SCE 37 CHRAE 3 h
BCEE, FRESL 2 A, N 100 11 HLUIKFE
DLrP, X 10 ul AT SDS-PAGE Hidk.

HIUKE, HIY B RENS  B-  H # 3)
FHPR 2T 4 2 B b, R 5 dEAT 8 1 o D 2%
A2, 4 ZHUFRELEE N 1: 1000

2 HER5HE

2.1 pBS GH ¥ pHIL- GH B9
el PCR 7 i Ad f 0 2F K 3 & 3k A
(572 bp) 50 FEZE pBluescript BRI,  #4 4 k
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pBS-GH, RJE M) 1% Fr B 42 21 7 B iUk
pHIL-D2 o, FJg s pHIL-GH (& 1, [ 2).

Am Not I
EcoR I EcoR I 5'A0X1(P)
Not [ HILI2 EcoR I
GHHB o ° AOXITT)
FAOX1
1 HIs
IT4 DNA i 8

E1 SatK¥EERRESFGETER

1 2 3 -4 5 6 7

560 bp

B2 8564 K FEEREE pBluescript & pHIL-D2 f
B 7ep2

1: 4y F ek fE, Xk phage/ Hind 11 2: pBluescript/

EcoR1: 3: pBSGH/EcoR 1 : 4: 5|4 P105 } P103

i GH B 5. pHIL-GH/EcoR1 ; 6: pHIL-

D2/ EcoR 1 ; 7: 4r 1 Jihtksit, pGEM-3Zf/ Hae IIL
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2.2 Bk

pHIL-GH £ Not I V) )5, Aff #4442 /s
&AL, AR THREHEAMER, P n
. BT REAN  RE A ol B0 R b U
DNA, H% B LiCl # 4k J7i%, 5~ 10 ug
DNA HA 1 AN A1, i H oL 4 10 U7 i,
B DNA W4T 20~ 40 DAL 1.
2.3 fHik

H1 T BR A0 M B AL, AN RE BT TR
PCR ik, PISEFATE S T 2 B WA % PCR
Pog A ik, JLIRIE T 254 MLy, Hop
52 AN SEPHYE. SRS BH PR R AL 7 I e e Ak
DNA & 6 MU AL T I g otk DNA, Hiith
1 ERRIC I GH R BARENIAT 45, 284
R 52 ANFHPEEAL TR AR S (K 3
1, 2, 3), 16 MHYEEAL TR S
(K3 4), B iE T PCR T IE M AT 51k, [H

3 &K DNA &% E
I~ 3: WAL 40 BAMERAL 7. e
AN R A R IR, A e A B R T

AR B T AR A A UEENT
HIS4 v B, 1 GH v BeREe N, wfigf 3 4
JRA: a. LLHIS4 fOREFRICE, 24— PR
A EORT 10° B, A S B B
PELOT i FRAT A BB 209 A 108 N4 E; b
AN DNA T i 52 31 J 52 25 40 I 160 358 40 B i,
B R AL B (1 e T N R AT IR, T A
HIS4 F B i T2k gt th iy 545 hisd

() P P 41, % F 51 K HIS4 H ] e 2k 1) —
B, HIS4 ] fig 3o ik X048 $e (1) 77 Q8 6 3% AT
W, PEREA T, IATERKBERBE
A SE RN DNA Bt S B tafk b, i
fili Ge ik L RIS H74T hisd R HIS4 PEAN )35 A
B, ZYetaik N, ikl GH FET. W
DNA LR ZAMFE ), B LA 2% 2805 5
SHN) P DR P 5 DL OB 2, AR A A 45 R,
IEHR 10 N2 AS (5 T s ib 7, — 2Dk
TR E.
2.4 FEEFE

X 10 N2 DAL 72 ad R A e, 3L
7 A EERH IEH R (Matt), 34N AH
BRI 2218 R (Muat). PFEiS L6, LL Not I
FREANFEGYIE, B R AR ik AOX 1
AR, i Mut® (R8L. H—LemF R 1,
A 5% ~ 35% 1920 Mut™® | 358 B3 #4047
b/ Ut/ 1 /N 1 o o e 2 R ) I 2 ) e LT
NI, MG REX, XWEET 2
P2 UL Mut® #4610 S )
2.5 RIEFMEE

B A e se M IE W Rk (%A
133), AT PE (A4l J34) AN AR
FIAK GS115 3y HIERE P AT HEEE S, 6 d
Jii, 133 .34 5 GS115 BERFAR S £ A 60057
Jp11. 9 % 8. FENMEE SDS-PAGE, % 5oz
WL n, AT LLF 3 5 obyofl i 2 A N b
fi—g%alr (B 4). Pruedifad KR
1 g, AR RO 8 I 10 vl BRI (A4
T 10 ul KEE) BAOEA 1 ug B4 faEK
W, Kk RIEREA 100 mg/L K BE W
pichia —MRIER N 1 g/ L, FIEFITMH R
DRI g S50 55 R R AN L, A AOXT [
KRR,  PEOTER PR, R E
K, AR = 18 . T AR AR A% R
N, pichia WIS BE A oot AT IA 400.

AT 2 A8 45 WK 5. E4L J33
Rk HAAINE. coli FikP= ¥t il
Pl KEDUAL S, Hgi b TIH—
P, T X PR GS115 24 AL 5 B,
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Intracellular Expression of Lateolabrox japoni-
cus Growth Hormone in Methyltrophic Yeast,
Pichia pastoris. CHEN Dan, YANG Feng,
WANG Wei, XU Xun ( The 3rd Institute of
Oceanography, State Oceanic Administration
(S0A ), Xiamen 361005, China).

Abstract Pichia
pastoris heterologous gene expression system was

The methylotrophic yeast,

utilized to produce attractive levels of a variety of
intracellular and extracellular proteins of inter-
est. Lateolabrox japonicus growth hormone
gene was cloned into the yeast integrative vector
pHIL-D2, which was then transformed into his4
mutant yeast GS115. PCR fast detection meth-
ods was performed to screen the positive trans
formants and dot-blotting was used to screen the
multiple copy  transformants.  Via inducing
AOX1 promoter by methanol, growth hormone
SDS-PAGE

and Western blot were applied to confirm the

could be expressed intracellularly.

product.
Key words Lateolabrax japonicus growth hor
mone, Pichia pastoris, intracellular expression





