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1.1.1 E#, Fafmlt XKBTH (b
cherichia coli) TOP1OF’', ek BT SRS ( Pichia
pastoris) X-33, FRIK pPICZaA ¥ B Invitrogen 23
fl; /NG ZRAE FO W [ FRRLBE b Ve 4 Ak
YFi; BB pUCIS-hLIF A E1RTE.

1.1.2 B5H  FFAMRBMENYIEE. T, DNA
BEHERS . Taq DNA R&88. MBI, N, N'-IE
B XA M B A% 29 W Bl Promega 237 ; RNase A, 3
Rt EAY B IC I EPIR G i IEELEY)
THRAE=H BRIERENB S
Schleicher&Schuell 7 Fl; QIA quick Gel Extraction
Kit M B Qiagen A F); a-factor 5|4, 5’ AOX1 5]
#).37 AOX1 5[4 . YNB, Biotin, 4= & Zeocin™,
Easy Select™ Pichia Expression Kit ) H Invitrogen 23
#l; Autoread™ Sequencing Kit ¥ H Pharmmacia /A
#l.
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1.2.1 PCR¥¥ ZBIRAFNEHUHA.

1.2.2 JR#5 DNA #94R IR 55 464k Badn b Bt )
%, #5345 448, SDS - PAGE # Westemn blot
ICHR (6] MYTTHEEHEST.

1.2.3 BrAmpedsit, B4 A K 4 DNA 4938

TR H: 2000-11-24; 1EEEN: TL (1968-), W, i b; WIAEBERA: FHE.
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M hE A PTEFFRE Invitrogen
/] #) Easy Select™ Pichia Expression Kit FI8 B 13
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2.1 hLIF EESEMI PCR 2

Wit&m 30 W3 FF:5° - TIG TTC TAG
ACA GAA GGC CTG G -3’ , AT HEILTF TCA %
AR TG, F# hLIF B FAEEES R &

a:

pPICZoA A FHREMMALM mye RURZEHE
BRATEROEEAE—2 (B 1). F Xho L A Xba 1
B kL pUCIS - hLIF, [l hLIF 35 #/)
KB, HHHEIE AR pPICZeA 1 Xho 1 1 Xba 1
MESYIH O, #9318 B T4 RIS hlIF £H
B EH FXBIE pPICZaA-hLIF. DIiZE A FR N
AR, a-factor 51 G A 3° 5651404 PCR 5]
¥, MIBBITHRFE: 95 C 5 min, 94 C 30s, 50
C30s, 72 C | min, 30 MEHRG 72 CHEM 10
min #4T PCR. HIKERE~A, PCRF=HR/NY
K 575 bp, SWHKN—HK.

3’ GGTC CGG AAG AC A GAT CTT GTT 5’

b: 5’ xxxxxx CAG GCC TTC TGA T CTA GAA CAA #xxxxx (CAT) x6 TGA 3’

LiF BERFRAY oxx Xba |

myc epitope (His)g XXR

1 T PCR MY 3" 95| Mrstit s
Fig.1  Strategy of 3’ primer design for PCR

a: 3’ Primer sequence(3’ - 5°)

2.2 BEREHK pPICZA - hLIFY P 5% E

PCR =422 Xho | 1 Xba | WA G 16 A 2
pPICZoA B Xho 1 + Xba 1 XUEGYI A 11 o, My B A
EFEX B pPICZoA-hLIFY (& 2). FH Xhol T +
Xba 1 #EAT WUEGYI % 5, iE B 4 i 7 1) 2B 48 R
(1 3) . FIH 5° AOX1 5|41#1 3° AOX1 5| ¥y xf E4H
i) pPICZoA-hLIFM BF 47 4 5 51 iUl %€ , 45 R R W
hLIF B R E M E I B8, R EmAEY Y
uLGHUREI
2.3 Rik#EAK pPICZaA-hLIFM 3 B FREE R A FE 1L

REAFRMERMEE

5 5~ 10 pg pPICZaA-hLIFY [l 44k, ] Sac
L B Z R AL IG | i S 2 R b 1L 5%
WZE 15 E® Pichia pastoris X-33 1. 2 Mut 438!
Ja, TR Mwt AT, R P A
DNA, FIH a-factor 5|1 F1 3° AOX1 51¥i#4T PCR
Uew GERBARH Sac | BUMEZ LML K
pPICZaA-hLIFY 28 1, 2y b 4 & 30| T R 40 B 1) 2
F b (E 4) RRIEFREDHAE Zeocin ™Ik
JE % 500 pg/mL, THEE] 5 4~ 24 U Rk HooH
Akt
2.4 hLFM BEREERBEPHRIERRIESY

: gpl!

AR v B K R E S B D B TR AT
hLIF 3% K 7 3 20 B R Al A i 3R

b: Partial sequence of the hLIF gene and myc epitope and (His)g

Vhol BLIFY Vol a -factor Xiol EcoR1 MCS Xbal myc-His lag
| .

T~

Sac| _;.' pPlCZUA \
\  36kb

Xhol - Xhal
Xhol - Xbal

[+ DNA ligase
v

w -tactor Ahol hLIF" Abal mye-His lag

/ pPICZ a A-hLIF
S b .\ 4.18 kb
S~

2 EYURL pPICZaA-hLIFY f#
Fig.2 Construction of recombinant pPICZaA-hLIFM
a-factor ; a-factor signal sequence and priming site
MCS: multiple cloning site
myc + His tag: myc epitope tag and 6 x His tag

FEFEEFE R 96 h AN [R] s [a] BB , 26 4H 19 4
JfU 3% 3% %% SDS-PAGE 46l 52 Western blot 43
Mr XRAEW BRI EEW EREREHMA v =
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Fig.3 Characterization of recombinant pPICZcA-hLIFM
by Xho 1 /Xba I digestion
M DNA marker;1 pPICZaA—hLlFM;
2 pPICZaA-hLIF¥/Xho 1 /Xba T ;
3 pPICZaA-hLIFM/ Sac 1
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Fig.4 Characterization of recombian transformants by PCR
M DNA marker;
1~4 BERRE6 LT HE A DNA i) PCR =4

Western blot 745 R B /R, I FEW L EH 61
000 & — 4% A\ A 5% 40 il B F e HE R B3, T
i S BRI it R B B 135 3R MR L 1 Y S S ED IR 45 SR
HFHE(E S). '
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B2 B AR CS WK HERM{ MM
We s, EH NMFAS FEFABFEARN

33.3%.

2.6 EWERAE |
TR R 45 R 1« 4/ U B 4 M

PO ERMEH ¢ =2%FI5 B EHN, BE

7= B WLIF X444 329% B9 40 7 R T LA B B B

e .

3 3 ®

BREGR KRS FRIEHENEEYE . EE
HSZREBRBER, EEPREEENEY¥
Thet RO PSR ENEEAREEMN,
—E W E RS R BB PR E W E B R
BREME. BERAWNERET AR :N- BT
Mo-BHE. SREA LMBERLEHEAERN
i BMEBES WM EHEAKN N - Asn %
RIE B KA 50 ~ 150 M HBERE, BB L
BERSREL o-1,3 BREREEY EBRER
B RAFEENIMNEEA#TIABMILYE L
HRFIM BB N, AEEENER . RS ™
HERBEARST A RSN BikEs
FEAMBE A A B M. Gearing FE A
AmMBEMEEFREEERERSHARP RS, H
YR AR 4> F R R R 67 000 ~ 150 00018, i K
SREY hLIF K/hK 58 500. 2= 20 A e R BE i) 3k
iAW hLIF A3 F 8 5 KR =W K /MHEIE,
FHEE R BRE—. [, RE =Y REELRE
FERAR, B AT W R B R AR R S A A
M E A RFE LT B LA A, F AR R
B2 A 7= B B LA ) T DR LR OB 9%

A SL I8 ) F I ERAK pPICZaA H L TaREAL AR
WA afactor {55 BKFF , %155 KP4 i oL
BHRAI ARSI, 2 Pichia pastoris {5 1R
K FMERER, EAFTES WLIF M43 84
At REIRE mye RO L ZRATRE A FHH
B THERET HE. BRREREHT
2 B, {5 Westem blot M SR ER, BE
FIAM hLIF IR A S v A s E s
REE R R, B RE Y5/ B R 4
M ERERAEABHMEER. NZ, REN
hLIF 255 R RIEE AN 33.3%, BmMEE =
AL .
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Fig.5 SDS-PAGE and Western blot analysis of the expressed hLIF
M Mid-range protein molecular marker;
1 ~ 3 SDS-PAGE of supermatamis, from cultured recombinant cells transformed by pPICZaA-hLIF™ from 36,48,72 h;
4 SDS-PAGE of supematants from cultured cells transformed by pPICZaA from 48 h;
5 Westerm blot of supgrnatants from cultured cells transformed by pPICZaA ;
6 Westerm blot of supernatants from cultured recombinant cells transformed by pPICZaA-hLIFM
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Fusion Expression of Human Leukemia Inhibitory
Factor Gene in Yeast

WANG Quan-zhong , YANG Lin, OUYANG Jing, LONG Qing-xin, WANG Xun-zhang
(Biopharmaceutical Center, State Key Laboratory for Biological Control,
Zhongshan University, Guangzhou 510275, China)

Abstract: The termination codon of human leukemia inhibitory factor gene was deleted by PCR mutation, in order
to put the gene into the same reading frame together with the myc epitope and 6 x His tag in the expression vector
pPICZoA. The constructed expression vector pPICZaA-hLIFM was integrated into the genomic DNA of Pichia pas-
toris X-33. SDS-PAGE and Western blot analysis.of the culture supematants showed that hLIF gene were expressed
as a 61 000 fused protein with the desired immunogenicity. Density scanning of the SDS-PAGE gel revealed that the
targeted protein accounted for 33.3% of the total protein in the supernatants and reached highest level after 48hrs of
methanol induction. The expressed products can inhibit the clone formation of murine’s teratoma cells F9.
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