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# ZE: #BAICF1 (Human Inulin-like Growth Factor-1, hIGF-1) I RAXEHFF), £ERE
REFREEFI XML, B —SEW0F RN Pichic pastoris BENREBFBF, ATE4R
hIGF-1 X 6% DNA. A REHEASA XD REHHaME, A Zeocn® FHRMEHIIEEAR
B, LRSI BETRRET e B, REFYLRABBREIK AKX westem-blot 77
#r, BIEREF-YHHSI>FREBAYN 7 200.

KRR : WIGF-1; Pichia pastoris; ik
FESES: @18 EHFRIA®E: A

ABSRFEKEF-1 (bCF-1) R—ASWBARBAAEET, BELHMESER
{RE (proinsulin) B 75 # B R BT84 . hIGF-1 2 70 N EERME R M s % K.
M hCGF-1 RERBLEKET. REVERBREROEEER, SHERRXEEYD,
EFRBZEY. hICF-1 AT RS RUENERROAREY, FEEITReRy.
WA, EKRE . BRER. MERABERSSHIEN KT ANRR. 'a
hIGF-1 B4 =R K78 hICF-1 WA R TFE, BRI EFERE. EX. WIAIIPREER
B ik hIGF-1 F3RE1-0). ZE KB # *P3%k hIGF-1 5 T I 9 B #E 22 22 3K A9 hIGF-1
KULEHENQREEREE, MERATEN~REERE. EWANIYRERRF,
mmawﬂGHF%ﬁmﬂAﬁﬁ%%mﬁmﬁ%%m#ﬁ@T%ﬁ BREEHFESKRA
SEEBERYE, NWRERERMIMT, BT hCF-1 SMRp IGF A4 EAMES, A
MRETHAREER". BERAFZXIRERTEAREKEVERRRE. BHENKE
A, XABEZEYMBRIEARTHEGEBHEN. ASCMHE T hIGF-1 £ EREH
FRRBREE.
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1.1.1 £@fH4# hCFI EEHKETEYAFESR; IM09 KB E. X-33 Pichia
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A (2) W% . A hIGF-1 ¥ Pichia pastoris RN BRERRETHOEE 45

pastoris B B} B ¥k R 57 W R IE B pPICZeA ¥IM3 B Invitrogin 4 7] .

1.1.2 &ML hM LR Zeocin, #3 DNA, Biotin. yeast nitrogen base MJ [ Invitrogin
AF; BEEAYIE Sec1, X ., Xal, Hndll WA MEBEHTEAT; RNA
M. EOjk. BORNWAESRRXLEHTRAH.

1.1.3 vk, #pHAARE BYPEH maker, PVDF B H Bio-Rad 27 ; XH A
hICF-1 ZHM B SIGMA 24 7). HRPHRCY ¥ S HME MEEEWMTERA .

1.2 K &

1.2.1 hIGF-1 X BMALER HHESBRERE pPICZA, BIEA LCF-1 EREHF
P, EANERERFIINORRT, ¥ LEETRR Pichia pastoris BB KRB HBT.
EEREBH LM EFESKUPURAEERNOEBITF (AAAAGAGAGCCTGA AGCT),
HEMGEM LSRR HER Xho 1 5 Xba [ BEVIR, TEET pBluescript ¥ I .
1.2.2 S$HFFEANAREGHNE  H pBluescript-hIGF-1 B pPICZeA TR A58 Xho 1 5 Xba T
XU )34 hICF-1 & EH H 3| pPICZoA |, 83| pPICZaA-hIGF-1 TiH FUR .

1.23 FHAEORAATHERARAY (Mun') ZARNEA ALY (Mu~) 98t &L
FEBREFMP LC HAEN L BMERT. FE 100 pg/mL & 500 ug/mL Zeocin 9 YPD ¥ 45
6 % 1 B H BB Bk X-33/pPICZaA-hIGF-1, & X-33/pPICZaA fE MM . BB BENT
MM R MD 4R L, FI BB Rt R 2, j‘aﬁ#ﬁﬂm‘ﬁli&ﬁtﬁéﬁ

1.2.4 BEFHENKFRE mﬁ—ﬁﬁﬁsoopyml. 12
Zeocin B YPD F48 k4 4k B X-33/pPICZaA-IGF-1 (RER
MERE, AURERENNEE) & X-33/pPICZa-A &
R RRATHSRE. 48T 0, 22, 34, 46, |
58, 70, 82, 4 h B | mLIZF LW, WLOEH LH S
EAHHEET -20C, HERNEETWA.

1.2.5 SDS-PAGE # %3 % F ik #8 ® & Westem blot £ % &
& 4§ X-33/pPICZaA-hIGF-1 767K i) % S b (] e 48 00
¥ SDS-PAGE 2347 (L& &% 25 ul. BB W 5%,
SEBWARN20%). HOERERE, BKATRITR
GomHENATHRE. AR THOOERR LOBAE
BEPYWDFRLE, —8 (FMA G EH) R 1.5h, =
i (PHMILFE CHH) KM 1.5h, DAB B MWK,

2 # B

= 3000

P 1 pPICZeA-HIGF-1 K

2.1 SWRERM pPICZaA-hICF-1 BIH M T By 1)) 457 HERNMDEEE
MK LB Z* F 4R £ 2648 B & pPICZaA-hIGF-1 BY 1 pPICZaA-hIGF-1 ¥
IMI0O KEH BT, B3 MR TR, 4 21504 8 Xho 1 B Xba 1 BE41;
MYEZ, Xhol5 Xba Il YIEHE—4 243 bp B H B, 2 pPICZaA-hIGF-1 ¥
i J§ Hindll 55 Xba | YIEBI—4 555 bp B9 B, 5By PndlR Xoo IBeYD;
GRARR, TP hICF-1 EEE ERT AL BE e

R pPICZaA P (JLE 1).



46 PREER (HRBFER) Rk

2.2 HRUSREFRREAAE (Me*) SHPHERAAE (Ma) AME (ERE)

£ 100 pg/mL Zeocin YPDS FAR EFF¥ER T 28 R AR S Wk, WAL 500 pg/mL Zeocin
YPDS AR E AT S M Eidk. FREA AR 2 BT N BB D Mt B
2.3 SDS-PAGE J. Westem-blot &5 5

500 pg/ml, Zeocin YPDS P-4 b 7 i i B4 P ¥k A 5] 1% 5 1 (6] 3R 35 7= ¥ 49 SDS-PAGE &5
RRE 2 GETR, FEWHE 46 hBBIRMA, HENHEERSEMDLSKT.
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B2 500 pg/mL Zeocin YPDS V-1 0 i iy B 48 B [R5 S8 1) 2254 =49 Y SDS-PAGE |
VREE A 1822; 2034; 30465 4X958; SRHT0; 624825 7h%; 8 EEER
SER R [R5 5 0 5] 49 7% #) Westen-blot B |
WE3, 46 h MFRAFYHEE T 6 h AW
HAE{L, B8 AT LLEPE SDS-PAGE 89451 . M
SDS-PAGE B Western-blot %) 45 S 457 1L 1A 2
Tk AR 4 FRE L R 7 200,
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F, RASH TEBFENS BRHIEA
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1. 2, 3., 5 X-33/pPICZaA-ICF-1
MAE T H cDNA S &, By FE Bt ) % S Rk

WRRAES. ATARER, FRRE. W 150, 202 3046 5h M, 4 HEEH:
H Al DA A X @0 AT A SuE, KRR 6 X-33/pPICZaA #; 46 h R FA
MAABRERNREKT, BREMALARE

BEERMAER, REATEHAERLHREE, RENMRBEEANRETERBERARS, LS
EBRE. FERZIZGENABABEUZENSTR, RE. BRI ERESR, KX
PR BN E, ERRSRABMNEAETREENT.. MARXBEMANEARLEME
BRARGHMWIASD DA MRBER G, S DNA ER DT DT HOGK ZABE, B




#T (2) W% A hIGF-1 % Pichia pastoris BEEF P IS RE BB F=YR SE 47

PMSERE R B, HBHERUEEOMAREHEINIAE, RELHE
BHARSRAKBEROGHMNBHAMNEARD. WANYARBERENRERZN
BRFHERTH ., BEHEARBKTABLANE. TRENRSE. BERA-MESHE
BEY, ERRARBEYHERRES, XAFARBEYR D FRAREYFRFE, 65
BESROBEREEN. AAEREFABGRIRFAEFSMIMERERS RS, HEX
S5#EEMMERSHEL, RAFERE, FAEBEASRAS. £XHRT, RITKRHA
Br s i hGF-1 AHEAARE, RS FREX/DSTHN 7.2 -8, XTRSEEHF
BEREANSAR. TBRENEERTIRE, BRAKELEDN R NTE S
W .
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Secreting Expression of hIGF-1 in Pichia pastoris and
Identification of the Protein

PENG Hong-juan " , LI Ming, YANG Lin,
CHEN Xin-hua, CHEN Xiao-guang , WANG Xun-zhang

Abstract; According to the known sequence of hIGF-1 ¢DNA, we synthesized the double-chain DNA
of hIGF-1 by changing the natural code of hIGF-1 amino to the favorite code of Pichia pastoris on the
base of preserving its natural DNA sequence as closely as possible. We transformed the yeast cell-X-33
with this synthesized gene and this gene was integrated into the chromosome of the yeast. The strains of
the recombinant yeast were screened with the Zeocin® plate. The product was secreting expressed and
its molecular weight was determined as 7 200 by SDS-PAGE and Westemn-blot. The amount of unpuri-
fied protein was about 49% of the total protein in the supematant of the culture media.

Keywords: hIGF-1; Pichia pastoris; expression

* Tropical Military Hygiene Department, The First Military Medical University, Guangzhou, 510515, China



