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B OE HASHBRENT Pux, M oMF {55 5K T1 i 0 87 AR RIKRR pPICZA WEE X PSTEAME
1B pPICZaA-pST, BB E Soc I MY S LR FE LAY pPICZaA-pST IR S L PIC T £ A W X-33 WP, 3F
Bk Mu BRI EHE, BEFYM SDS-PAGE ft Westem blat R FH , H W FHRILM PSTEAF FREXR
PST 4 F R A A, i FIP9 4) PST B (4> F ik 55K 9% PST K/ . 2 Sac | B LR HE{L ) pPICZaA-pST B K #5
A6 B 0 B 3 4B B X-33/pPICZaA-pST( Mut” ), B 1% 32 3% 7= ¥ 19 SDS-PAGE 1 Western blot £ R 27~ , PST B H My &Rk K
EHBRE HEXTENBEOSNTRETFRMIFE-NES SN, ZE R o56mg/L. HEMB L EAT N-H

AL AT, BR PST X N-WEEE (G T

E@R BEKME BUWEEARDRARERLA, BRERE, NHEASH

hESES (786 CREAFIRE A

¥ 4 < 80 (Porcine somatoropin, PST) 7 A1 54 il
R AT R R A0 43 3 — Fh B — RKEE RO B 1R
HE. EANEBREROENGH, BAIEHITE,
REMNTIRKSHE . E-HASTZ4ARY
fEAERKEYE. IAERITERER, AIC &
KB E R RE ARG R R RS
BB MFRE SR AR RGE T PSTRE
HEFTRE FXMAAERHARERXRBRYT R
B R B4R 5 (Pichia pastoris ) ¥ PST % H 217
TERHESWREWIE.

1 #MeFedr

1.1 ##

1.1.1 FREAE&: SEERER(PST)ERE/M R
B pX3-pST PV KZEEYBIARFHEALEER
##; OB pPICZeA . KB HF 85 TOPIOF' | B2 3 78 B oR ¢
f X-33, GS115/Albumn ( Mut' ) . GS115/pPICZa/ lacZ
(Mut” ) .Zeocin™ ¥3¥) A Invitrogen 227 o

1.1.2 3 #: &k # 50 ¥ (5'-CCGGAATTCCCAGC-
CATGCCCTTGTC-3") F #7519 (5'-GCTCTAGAAGGCA-

iR H ¥ :2001-01-16. # E B 15 :2001-04-09,
ESWH:" A AAREESHRH(963007),

X H S 1000-3061(2001)05-0520-06

CAGCTGCTCTCCACGAAG-3 ) LA T AW TEA
IR

1.1.3 H©:T4DNA EEM . FFAREE . AKK
B N, N'-YE B9 XI5 4% Bk B& . pGEM® -T Easy Vector
Systeml 8 H Promega 2% 7] ; RNase A BRI A&
YIRIRICH E R G AW EREPYTRAR®
MRABEERRENEA AERBEAETR
Frigfit s RREERKKE MERMEK 3,3- 8%
B A E M  Endoglycosidase H B4 B Sigma /3 7] ; 1§
B4 4 ¥ A Schleicher&Schuell 2\ & ; YNB, Bi-
otin \Easy Select™ Pichia Expression Kit ¥ H Invitrogen
4+#]; QIA quick Gel Extraction Kit BJ B Qiagen 2% 7;
Advantage® -HF PCR Kit ¥ § CLONTECH 2 7]

1.2 K&

1.2.1 PCR ¥ # . Z2RARKHHH .

1.2.2 BEEARENHMEE: 2 R Sambrook K H
B,

1.2.3 BBMNAEHL: 2 8 Easy Select™ Pichis
Expression Kit BJ#5.8 ,

1.2.4 EHAME Mu ZRMIHK: 2 M Easy Se

« BEEEH . Tel:86-20-84112504; Fax:B6-20-84036551 ; E-mail : jauntyoy @ hotmail . com
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lect™ Pichia Expression Kit FIULEA .

1.2.5 REFYHEM S B Sambrook B &,
1.2.6 BESHN NBEMSHT 7 30pL XBEHE
0 A 2pL Endoglycosidase H, & K Jif {& & 24 S0uL,
37°CHER 5 ~ 15h,

2 % X

2.1 PSTEEMNPCREBENF

PL-& PST & B 49 BB pX3-pST A BLR, R 82
7B :95°C5min, 94°C30s,50°C 30s,72°C 1 min, 30 4~
TG T2°CH M 10min 1T PCR., BEGERER,
PCR =4y K/ 4 580bp (BTG ) , S U K /b —B
# PCR P4 914t , 3 A 5| pGEM® -T-Fasy 8 {4 t , it
TLAsFEFIME, S REW BREBAFRF 1834
RERXET(GA)N HEREHSTHMBH
o
2.2 & PST REMESARMN pPICZeA-pST &

M pGEM-T-Easy-pST L F§ EcoR 1 . Xba 1 W A§
P& PSTREAM A B, H B K BN pPICZaA
BRRENT P FIFHY EcoRL+ XbaIBEYI BT O b, HORE
B AR pPICZaA-pST( A ). F EcoRlL. Xbe I W&
1] pPICZeA-pST, BB KM 2 T H B, KR &Y
3.6kb, & # & pPICZaA B KM F I DR B A
580bp, A E PSTEHEMWH B, HEUEELHRT

a-factor EcoRI MCS Xbal myciHisgtag
L | | ]

Sacl pPICZa A
36kb

EcoR1+ Xbal

EcoRl pST Xbal
—

EcoR[+ Xbal

T4 DNA ligase
a-factor EcoRl pST  Xbal mpc+Hisetag

pPICZa A-pST
4.18kb

B 1 EAKBEEERN pPICZA-pST MR
Fig.1 Construetion of recombinant transfer plasmid pPICZaA-pST
a-factor : a-factor signal sequence and priming site; MCS: multiple
cloning site; myc + Hisg tag: myc epitope tag and 6 x His tag

A pPICZeA-pST AFFF M E ARSI (H 2).

M a b

bp bp

500

B2 E4N pPICZaA-pST FINEY) $ 52
Fig.2 Characlerization of pPICZaA-pST by EcoR [ /Xba |
M. 1kb DNA ladder;a.pPICZaA digested by Sac [ ;
b. pPICZaA-pST digested by EcoR I + Xba |

2.3 EAMRE pPICZaA-pST R G ¥ B fF %

¥ 5 ~ 10pg pPICZaA-pST B & 4L, FH Sac I B
DEZzE&HeE BRERPRREABEEHCH
TR RER X33, 5% bW % A T & 100pg/mLZeocin™
B9 YPDS # L ,28CHE5F 2 ~ 3d. 8 B 20 1~ X-
33/pPICZaA-pST ¥% 4k T F $% # B 500p/mL Zeocin™
B YPDSHR E, BBl I6 MREERERMSEHEN R
HHEAN.
2.4 BHTFERIBHEE

B B T % Bk B X-33/pPICZaA-pST, 3 43 51 &
Z MM 15 Fl MD &, [ 8 ¥ GS115/Albumn ( Mut' ) #
GS115/pPICZal lacZ (Mut” ) fC )5 F 2 MMH #& #1 MDH
M (XE),28°CHE 3 2 ~3d. SR F 14 T~7E MM
MMDBREAKEE B CHERAI M ;24
EMM EAKRZEBEZEAE K, HREN Mo (B
®)o
25 PSIEAZEEHBEFRBBRIHREIRRAE
EEWNEE

4y B P B 1 4 X-33/pPICZaA. 6 4~ X-33/
pPICZaA-pST(Mut” } Fl 4 4~ X-33/pPICZaA-pST( Mut’ )
FIBEEY%E BT BMGY 5K &, 28CHFE 0Dy
~2.0~6.0, BLWHE,HERT BMMY HxsH
AT R BIERR EEANAR I EEERES
H#EfT SDS-PAGE K M, 45 R 1 75 , X-33/pPICZaA-pST
(Mut" )WIEFR EBNARAIBEEORES YK X-
33/pPICZeA E T — &4 22kD WEBHW(E 3), M
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B % # 17%

97.4— w——
662 — W

2.7

31.0—w—

14.4 -

B 3 FikP=¥ PST # SDS-PAGE kM
Fig.3 SDS-PAGE analysis of the expressed rPST
M. Mid-range protein molecular marker; a. Supernatants
from cultured X-33/pPICZaA ; b. Supematants from cultured
X-33/pPICZaA-pST/9 ;¢ . Saluble cellular proteins from
cultured X-33/pPICZaA ;d. Seluble cellular proteins from
cultured X-33/pPICZaA-pST/O

X-33/pPICZoA-pST(Mut’ ) ) 37 75 B L ¥ #1 40 J 0] 7%
FOR &g 22kD RO W R IEM . XA, PST &
HEM BREATFPHNEREKFZEER TE
Mot R L F . M 6 4 X-33/pPICZaA-pST
(Mu" )T REZERER 9 5 H1T Westem blot
e B R RE), HIE IR LI A R T b iy
A—AHMERBERRRIY,H LWL ER
PST( 4+ F B £ 4 22kD) s K — &, T X-33/pPICZaA
RS R (B 4), X R RE YD BB
PSTEH.

kD

97.4
66.2

2.7

31.0—

4 FEFY PST A Western blot 7347
Fig.4 Western blot analysis of expressed rPST
M. Mid-range protein molecular marker;

a. Natural pST; b. Supernatants from cultured X-33/pPICZaA-pST/9;
¢. Soluble cellular proteins from cultured X-33/pPICZaA-pST/9;
d. Supemnatants from cultured X-33/pPCIZaA;
€. Soluble cellular proteins from cultured X-33/pPICZaA

2.6 AN pPICZA-pST B X E L R ik
¥4 Sac | MY )5 LR 1L B pPICZaA-pST B K
mMEHALIACESE LT PST HEE NS X33/

pPICZoApST P, H H H AP B A T & 1000pg/ml
Zeocin™ B9 YPDS # |- ,28C ¥ 2 ~ 3d, BRI
T/ 2000g/mL Zeocin™ i YPDS # i 1% .
27 PSTREEBREAENRERRLREATNN
£

REPLDE E F LG B 6 D FH#ITRE,
SDS-PAGE #i M 4 5 % B X-33/pPICZaA-pST/9-7 9 E
EKF BB, ¥ X-33/pPICZeA-pST/O 1 X-33/
pPICZaA-pST/9-T M B W LW AR I i E 2 #
1T SDS-PAGE #: ¥, tb 5 & |, X-33/pPICZaA-pST/9-7
ATk 7K F e X-33/pPICZaA-pST/9 B B £ 5 (B
5), Borid iy PST(EABERKBE)SHRA PSTF
B E GBI A (E S . M6). #H—F M West-
em blot 73BT W, HRE L FHNARTHEEIP K
PSTH A FITEROAE—REEERN
(B 7).

Bl s FEHEAGEFELHK SDS-PAGE BN
Fig.5 SDS-PAGE analysis of supernatants after retransformation
M. Mid-range protein molecular marker;
a. Supernatants from cultured X-33/pPICZaA;
b ~ d.Supemnatants from cultured X-33/pPICZaA-pST/9,9-1,9-7

He HM¥ARERAEESK SDS-PAGE &M
Fig.6 SDS-PAGE analysis of suluble cellular proteins
after retransformation
M. Mid-range protein molecular marker;

a. Soluble cellular proteins from cultured X-33/pPICZaA ;
b~ d.Soluble cellular proteins from cultured;
X-33/pPICZaA-pST/9,9-1,9-7
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-2 (

B 7 WG &RESYRY Westem blot 57
Fig.7 Westem blot analysis of expressed products
after retransformation
M. Mid-range protein molecular marker;
a. Supematants from cultured X-33/pPICZaA-pST/9-7;
b.Soluble cellular proteins of strain X-33/pPICZeA-pST/9-7;
¢ . Supernatants from cultured X-33/pPICZaA ;
d.Soluble cellular proteins from cultured X-33/pPICZaA;e. Nataral PST

2.8 RAYERREZBHNE

F ) SDS-PAGE 7 ] B3 R% i% 3 B [H] 0f 3R 35 2 9
ERER,ERE 2hARETY R R, BEERBK
K, ZXBRESHEA. BRE RhEARXAE
), AHAER S NEKEEHBMNAKMEHT
M ,PST 45 LR EEM 47.8% . R Brad-
fod KLEEMNESRAE, EHEFTBEEOMOSEE RN
2¢/L, Bt PST #9335 B 294 956mg/L.

M a b c d e f g

M8 FRES 12~ 96h 855 LA SDS-PAGE M
Fig.8 SDS-PAGE analysis of supematant from
12k to 96h after inducement
M. Mid-range protein molecular marker;
a - g Supernatants from cultured X-33/pPICZaA-pST/9-7
from 12,36,48,60,72,84,9h

2.9 BHERMLWPREIFTHWH N-BRELSH

# X-33/pPICZaA-pST/9-7 72h M IE FE M L ¥4
N-#% 2 1L, Endoglycosidase H 37°CYEFH 5 ~ 15h, SDS-
PACERME R, Z N-BEABEHNBNER D
FREEE/(E9), B8 PST I KR 4L NFEE
b A TEHEXR PSTRMA, BATEREHT O-ME&
LA IR,

—— 20

B9 kUM N-BEALTH
Fig.9 Analysis of N-glycosylation of expressed products
M. Mid-range protein molecular marker;
a. Supematants from cultured X-33/pPICZaA
b. Supernatants from cultured X-33/pPICZaA/9-7;
c. Supernatants from cultured X-33/pPICZaA/9-7
digested by Endoglycosidase H

3 i #
ALRESHEERBEERAFRAERE
EghER"” BBRTABREANBEINLE
W EREFY SRR THEEAN 4.48%, 8
AEARTFERARRT. AR ANEEE
FEBEIARRAIFRXEARBEROBRAE INR
BRAEZAZ.CRTMNATEHREEANME L
gt MR RAMEREEARS RS
RAKFOR pPICZoA S PRBERERHF— ¥
FALMRE D TF Puoxy Bl o MF 55 BT Proy, o
BB AR ER LR YRS AR TSR
AT, o MF {5 S RKF 5 ol £ B F 2 38 Bl K4t
M RFEAERR. N2 BT HEE ARS8
MEAFHNESES . XBVEMTEARERHY
FEORABSEA™ ., KEBHERT . UELH
MERMNEHARGEKTE“HERAKFEFNERS
fi. RIBEENFZEEREUTHE(DRARE
B EREBE R Zeocin™HLHEE BB &, AW
BE G418 R Zeocin™ERFEPHIKE; ()HIE
BERAGENENBAR - RERED; OOHEKR
HEEA DNA R BEGRIEERBBREE LR
BE", ARRANRGERBEAEE. R
FAH B WA Zeocin™ (500pg/mL) #E 47 1 2L MY 45 R
W MR CERSSENERNNILRLER.
EHEGEE AMRENET M BHERALTHHE,
f PST RREMF KT H—-LEATRE, HIE5F
BEFSHATBREARPENEOSENHLASRH
R K, KR A E XA PST W EHA. #
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iK1 PST ZK'—"F‘ﬁ@j 956mg/L, ﬂ-ﬁ‘ftjk{t%jj ° phage T7 lysozyme on the production of biologically active porcine so-
EEEE&W%&HE“&%%%EE&WN&% malotropin in Escherichia coli from a gene transcribed by T7 RNA
. 2 2230 51 1K ( Signal . ) polymerase . Gene ,1990,91:275 ~ 279

ﬁ&ﬂiﬁ“ Hj EE’ ﬁ;%b\ﬁ ignal recognition pac (4] Chen,H C,Hwang,C F,Mou, D G. Long-term expression of the bio-
ticle, SRP) B 547 #i A B MO BCBE AR S &, (d ARk logically active growth hormone in genctically modified fibroblasts ai-
2E {1 15 FH 8 B 4R 1k BRE R B K K R 48 , — B SRP- ter implantation into a hypophysectomized rat. Enzyme Microb Tech-

BREE RS HNER L, B RG R E nol ,1992,14(4) :321 ~ 326
[5] Hwang,L H,Chen B F,Lee P L et al.Use of helper-free retroviral

EFHXEHHE B TZHEBEARMNE . FE
BESBMNEHEANER, FENERETRERTS.
NS E SRR RS HRAER, RSE4EH
BN BARREEAK. BREEAEMEE
HENEEBEEH—SHNESHE, F#T40
B EEHERMANEOREESWE" . KK
AN RS, H NEEAR O FELERS
BEAAERFGEN, REERREEBERE £
T4 T E AL W AR AR A9 O-BE R fL IR e E LA
FREEARYY, BRLLL B PI I PST 1 TS S {bin
THEGEEEELBRERE REANKBATRHY
BkAG 89 M EEM H5XANCHITHEEZLBHY
HPEERKBEEAZ K, XHIBEE R
FEEANBALEEREYMERSPEBE,. A
PHEA AR ER— 8" FUSRE
B PSTH S FRILKA PST K.

FIGEE RS E S BN T2 P N-A
O-WERMBIMES L, EE NS mT hif
Y, B EEFAESP AR OO RKEE
BE4E O™ ., M PST B9 N-BEE L4 Hra]
R,PST i B, JLEREE N R, X5H
—BEMSFNER—BCPSTREEYRERE L
H) Asn-X-Ser/Thr N-$i{bfi 5 . BEE L O- B E
LRI REFE 3, BB PST HEATHIRTRER OB
e, MILF A7 NBREAEM T, o- WAL
FEAERBREHN . = NEEHEXRE",
B FRIEMEXRFBS A FAOEMEEHBRED A
g afER™ . EH— A TFE ST B O %
RERRGT26BE XM IE.
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High Level Secretion Expression of Porcine Somatoropin Gene in
Pichia pastoris and N-Glycosylation Analysis of Products

OUYANG Jing' YANG Lin' LONG Qing-Xin' WANG Xun-Zhang' XING Ke' WEI Ping-Hua®
' ( State Key Laboratory for Biological Control , Biopharmaceusical Censer , Zhongshan University Guangzhou 510275, China)
*{ Guangdong Academy of Agricultural Sciences Guangzhou 510650, China)

Abstract The porcine somatoropin gene was inserted into the Pichia pastoris expression vector of pPICZaA which contains AGX
I promoter and o-factor signal sequence . The recombinant plasmid of pPICZaA-pST was linearnized by Sec I and transformed
m X-33 by electroporation. The multi-copy insert transformants were selected and cultivated in flasks . SDS-PAGE and Westem
Hot analysis showed that PST gene producis were observed in the supemnants with a little larger molecular weihgt size than the
‘mtural PST’ s, however, the molecular weight size of the PST gene products in the soluble cellular proteins were identical to the
natural PST’ s. Retransformation of the linearnized pPICZo-pST showed the expression level was improved greatly and rPST has
the same antigenicity as natural one . The expressed rPST accumulated up to about 956mg/L. The N-glycosylation analysis showed

ST had no N-glycosylation.

Key words porcine somatoropin, Pichia pastoris expression vector system, gene expression, N-glycosylation
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