15 % 4 M & » T # % Vol. 15 No.4
1999 £ 10 H Chinese Journal of Biotechnology October 1999

A pS3 BEEEEHBERBEPNRE
BEE fEE E 2 FER BKE X¥-
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W OB M pS3IEEBA Pichia 5 W FOR pHIL-S1 P, BITKHAE LEAL S ART
MRS, BEBTF —ERE ps3 EAMH KR, SDSPAGE B REZ RS HSULR
#30%, ELISA RFTEAA p53 BLERKEES. EHESHRERE Pichic BMEFRHE KRN
V& H % T ATk, % FPLC 4B A4k B B4y 200me/L RER .

X§iT p53, Pichia pastoris, HEFIE

S Q789  TWFIRE A XHIES 1000-3061(1999)04-0477-81

p53 E—FMmEEE G, i 3 M XERAM, N RRERERRE, PEXB A5 SV40
B THESS, CHA DNAZ4EE. MiE AV ERMENHAAREETHER
BT, pS3 AL P A EE R, LIFEILH 6@ 286 B T sRmn a7,
H LB pS3 SRR IR E, pS3 EHMEEM AR HRESF EBNE R ps3 REF
X, EAGEAREENREFERAEETEFES, KB ERRREEFEEARA
B IERIT BN SN TS, 2 — AT ERRERRAARERE
Mo

HEABBEGFE TEXEBRBROX—1TEERERR, B Saccharomyces cere-
visiae Bim FEKE AXE, FEHIEHENE AR E LT Pichia pastoris PRBEFIEH
A BB . T8 X8 Pichia pastoris NHEH| AREER, EaELLHRE M —
BEMEEEE., PEANIRENE -1 SERELE, FRERBTRTHAMERE
SR RRELE RET S ARATAM %L E, ML HMW MRS hRE
R, WRRRNPIBEABENTE, BEREEFREFNERENS S, H
BB R (AOXD) BRI FRIBIARE, TUERE FHARIBRARERERD.
pHIL-S1 & AOX1 A& FH# PHOL 52 BRAREL 75, B4 pS3 EEBEA AOX1 BT
1 PHOL (SERENEERAS L, EdAFEAKARNDNA HBESIIRERE
H DNA b, 53 p53 BHE T HFEIR,

1 MRAeTr &

1.1 FEBHHY
1.1.1 BdEMEERN. BaE T8 GS115(hisaMut® ) BEFF £ OB pHIL-S1 924
Invitrogen A7 =&y, E.coliTG1 MR pTS2 HXERT. A H BN GIB-

RS H ¥R - 1998-06-22, ¥ B H #H.1999-06-14,
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COBRL 2] 7= fi . BRI 3R A DNA EMUAT &I H Promega 247, p53 BATLEEH AN
DAKO 7™ (Clone DO-7), £#if 1gG-HRP BWE X4 LEARF, K4 FEEEEA
A EBERT 5, e A A7 7 E s 0 e .
1.1.2 EERFEMS: MM(13.4 g/L YNB, 4x10 *g/L A%, SmL/L B8, 15¢/L 3
H488), MD(13.4g/L YNB, 4 x 10 *g/L 4 %K, 10g/L &8, 15¢/L HJ5H), YPD
(10g/L BEBH, 20g/L & O BF, 20e/L B & #§), BMGY (10g/L B 818, 20g/1. & A B,
0.1mol/L BRI & rh ¥ pH6.0, 13.4g/L YNB, 4 X 10 *g/L £ %, 10g/L HW), BM-
MY (¥ BMGY # 10g/L H4t# % SmL/L FE),
1.2 H&
1.2.1 BEEE:. ¥RZEERFRG TREBERHRE(E BT, BTl
L BR BR 41 B4 SOk [ 11347
1.2.2 EATEMME. Bglll £k DNA 8 F L L GS115 /5, 2 MD TR #izt
B3 his" BRARE, §E 1 RRRN ST MD.MM Fi1, 30T 5% 2~ 3d, Hks MM
TR EARKBEBE Mar® #8, 858 2mL YPD %, 30C EHM RS HIEH ME - 20T
R,
1.2.3 HHARRKRMNEE. BHEDHM his® Mucps3 SEER 2mL YPD X, 30T 300
r/mindEFEA R, B 1% A K S0ml. BMGY 1 250mL =i, 30C 300 i/ mind5H %
ODgyp3~ 6, ‘H IR 5000r/min & 4min, WEKNEEH 10mL BMMY & & /5 25T 300
t/minFHEHET. § 24h 3 MEREF] 0.5%. H R 2d )5 4C 15000 r/min &L 10min, £
ERLEI A0 PMSF (X H EBBER ) E lmmol/L, - 20C %, LHE®E 10uL #47
10% SDS-PAGE H.ik,
1.2.4 pS3 HAM ELISA &l . BSstRILHiuA p53 %S LIEHK 200uL, BLIETREK
YEXTHE, 4C BB i3 %; % — KX PBST(0. 02mol/L pH7.2 BEM M, & 0.5mL/L
Tween 20) ZE W #E AKX 3 K, FW Smin; BALMA B AWK (0. 2¢/L 4 MiEFAEA,
0.02mol/L pH7.2 BB B pp ) 200pL, 37C R 1th; M LA PBST ¥ 3 K AL MA
200pL P53 BRI (1:1000), 37C R 1h; I L PBST #% 3 K BILIMA EH K
IgG-HRP 2004L, 37C & 1h; [l LA PBST ¥ 3 iK; S A B EY (H,0, fIs%—
)200pL, R E 30min 5, HIA S0pL 2mol/L H,SO, & IEF R, MEEFLH Ao

2 LRHRER

2.1 ps3‘EHANHKR

AERITFHFTRERR pTS2 X4 pHIL-S1 7, Kb ¥ %E .5 A0X1
B3 PHOL f§ 5 Bk f1 3° AOX1 F# & ILFH], PHOL WML MBS hEEH
Ncol fil BamHI. B Ncol 1 Bam HI X B§Y) pTS2 ik DNA, EEHE DNA KB, 5
FimICACHY p53 HEEEH L E. coli TGl B2 SHMM, Ncol 1 BamHI BE VI W1 %
WEATRE, 2 DNAFAS T RIEEHE TS ps3 BEEWRTER, 87 —x2LEHY
SERE pTS2-p53. ¥ FFIIETA pTS2-p53 A Scal Ml BamHI HI T I EIWLE p53 K B, 5
MBS pHIL-S1 K K B, #1k E. coli TGL BR2E5MM, 2 Neol Ml BamHI B
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434 BEESE A S FHECHBERESTHRE 479

V156 iF 5 8 E 48 55 pHIL-S2-p53(H 1), Neol BamH 1
2.2 MRERESBEHENE

FEREAN 5° AOX1.3’ AOX1 T Pichia
pastoris PIEERIEFF. A Bgl 11 &tk
pHIL-S2-p53, LI#AE AOX1-pS3 #l HIS4 JF 51
MArBEd FAEEAEABEENA PR
A8 (AOX1)#EE ., ¥4 10pg 28454k DNA
R RE AT AR A RS
RUBERE GS115(his4 Mut™ ), i3 HE MR =
) MD AR BB K & his” BARE, B
2 his* WS F MM FH LK X% AO0X1
HHRAHAE @ MM PR EFREEH

B 1 Feak#kik pHIL-S2-p53 fHy &L

Fig.1 Construction of expression

FF B ER D) his” Mut°p53 HA FERE vector pHIL-S2-p53
2.3 M4 ps3 REHER

" OO Odd his* Mut® p53 A REKZKR 1.2.3 4

E FER 7 EE F H % 3% & BMGY B 3%, i B8
KEE 0.5% FBA BMMY (pH6.0) & 5
48h, 10%SDS-PAGE Bk riESE# L
WA ESMEARESD, F - ES Y
HEMREESAF(E2),. Ko FEH N
43kD, 58 # F p53 DNA ®BEH K/ —
. SDS-PAGE WLk A #E LT HL&tH#
AMEHMRBEAXRTHSRASSBE
A2 p53 EARKER SDS-PAGE Bk 4 EEEH 30%, ELISA QM IES F ISR A

Fig.2 Analysing the expression of p53 ZE R TEYE(E 3B),

recombinants by SDS-PAGE 2.4 EH pS3 BRI RAL

1. GS115(HSA, Mut®) control

2. LMW Markers; AR E K ES R BMMY B
3. Supernatant of non-induced p53 pHﬁ$ 6.0 FHF 3.0.4.5 F 8.0, iz g
recombinant pH6.0 %t B, 25C i % 48h. W pH H X
4~8. Different pS3 recombinants EFEENE M, 10%SDSPAGE 47 % 5

¥R, R %, s pH W 3.0, SDS-PAGE B ¥ 877 80kD L FJLER RAEMES
FA, TR pH8. 0 5 p53 XA BN B B & T pH6. 0B 3A), HEEL pH X EAH p53
HOMBEFEFEERN LW, ELISA 7 Hr &%, pH{EN 8.0,p53 EHM XL BRI
pH6.0 BHE®E T 50% LA L (P 3B).

pHS.0 £ TEAMRER L, R {14 BMMY(pHS. 0) % S #I A PMSF, Pepstatin
AT BB A)H EDTA(Z R Z B8 —44) (A 4), 555 PMSF F Pepstatin A fEf A B8
B,finA EDTA Hi BHIHI B BHIERE,
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3 i #®

EZREAHRNEBUEBIEEANEARLAFTTESH®E, SHNKBITE &R
REFFIEAEREOARNZ &, FimFrEAERME AU AL S EEEO R ERRE
JEML%, Pichic BRRZIRAMAREANREIERBNMREY, FELXAEHE TR
fE REEREM STk E, SEBAE Pichia PEERIMBREREL, REER
BHTE 12.0g/L8), BITEIEREHUNHIE, £ Pichia BRERFERFREBHT
HAA ps3 EH, 200mL FRFEER LG 10kD BIEREB K H ZB 10kD AT
I FIE, B4 FPLC(Mono Q #E) 28, MK BN G AZ B HE TRBEI 40meg BEALE
8 pS3 H. HI psS3 HAMFRART L 200me/L.

97.4
66.2
430,
310/
20.1

Sample

{200uL) pH3.0 pH4.5 pH6.0 pH8.0

4 HIWEFX pS3 RIEHBW
A 0.143  0.341 0.478 0.740  Fig.4 Influence of inhibitors on p53 expression

1. p53 recombinant without inhibitor:
B 3 SDSPAGE il ELISA 4+#7 pH 34 pS3 & H Wi 2. LMW marker:

Fig.3 Analysing the influence of initial pH on the
expression product by SDS-PAGE(A) and ELISA(B)
1. Supematant of non-induced p53 recombinant;

. p53 recombinant non-induced control;

. 60 pmol/L PMSF + 1. 5pmol/L pepstatin A;
. 60 pmol/L PMSF + 1.5gmol/L pepstatin A+
2~3. Supernatant after induction (pH 8.0, 6.0); 5 pmol/L EDTA

4. LMW markers; 5. GS115(HSA, Mut®) control;

6~7. Supernatant after induction (pH4.5, 3.0}

wm s W

AYEARSEAFEIREZEL,. 2 BFWRELREQ KREREN S, BT
Pichic TREELHRIESE, FUMNRERYFEFESEOKRE, TREAEAEQSH
AEFLWEREBAOBAIRBIHEER, XPEBEHRESRE N> FANEE, B
HERZFEZGRKBEATARARLANEERY, MR FBECHRL R
ik, Romanos U 13A 7] LEE & S0 IR B nimH05] L k FER R SatE A
HAEOMRENTE EFRBE. AXHR 3 EANREHAR, EXRTESHE
# pH, TR BIRE 50% L E(8 3), B Jonsson FPVEBFE Pichia kM L3R B
TRUMGER, XUF S pH EMEF TR Pichia RETBERZIBELATAM KR
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19 fi1% P pH B H 6.0 TE 3.0 f1 4.5 9 BMMY 3% 48h R G, pHE
AR EFFR 4.0 80 5.5, TiRiG pH % 8.0 MM MR/, HHAERRESHLRS, pH
HEEDHSBTL. p53 BAHAEERMNREES oH HEHFE P,

£ % X M
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Expression of Recombinant Human p53 in Methylotrophic Yeast Pichia pastoris

Qiu Rongde Zhu Jianbei Wang Lei
Ji Xinsong Lu Changde Yuan Zhongyi
( Shanghai Institute of Biochemistry, The Chinese Academy of Sciences, Shanghai 200031)

Abstract Recombinant human pS3 protein was produced in methylotrophic yeast Pichia pastoris
here. Using Ncol and Bam HI, human p53 ¢dDNA was inserted into the Pichia expression vector
pHIL-S1. The constructed plasmid, pHIL-S2-pS3, was linearized by Bgl II, and then transformed
into Pichia pastoris GS115( hissMut) by electroporation. Through selection of Mut® phenotype and
expressing clones, a high expression transformant was obtained. In addition, the influences of the
initial pH during cultivation and the addition of protease inhibitors on p53 expression of the recombi-
nant cells were investigated. The p53 were separated from the broth and purified by ultrafiltration
and Mono Q-FPLC. About 200mg of purified p53 with the immune competence under ELISA assay
was produced from 1L broth.

Key words D53, Pichia pastoris, gene expression
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