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AEBRZHR 1388 cDNA EH
HI5ePE RAEKXBH B PHIRIA

BOF BEE LK% 5 oM 7 T Ran

(FFmEREESFE L 100037)

B OE AALKRFAHA DSBS RNA, #£.5 RNA F{28 mRNA, £ #5782
DNAF— %8, HUZ AREHBNERFEETR YD, AT PCREMABTHE _H
{2 5 HI BE (Protein disulfide isomerase, PDI)eDNA 2, #5718 cDNA BB HH pUCI8 L, #
LR # DHS« K, # 7 HFREREN B L, BFEnERTRFIEE pBV220
. ERBEARS RS, FHUBREREREPRE, XETYLERES TR
DEAE-Sepharase Fast Flow & B 4747 8, ™ 9 00 88 B 5 1555 3 7 90% 11000/ g,

x@iE HAB_HRRHE, BHTEMERE
SH¥E Q789 XHRIREE A Y EEE 1000-3061(1999)03-0349-54

F O 6 8 B85 (Protein disulfide isomerase, PDI) 5 M EEM I B M R B S 014
EHEHEEA. CHEERARSTHER GEMNER ECHMNRAMHEBE YN —

AU, MREETAREARTH HREEREORS THRERNEDESED

EEEFEA. TRIELPDI oA THRARNE RN, L ERE2E O HFTEFES T
HEE#HM. ATFEEAEUEMEEARKBENEHRITE, TN ERAEARNEHE
dal23] Ak PDI BYIM E S AR 507 M E BB E AR 8EFER, £5 0
ARPYIR N7/ EERREERE 91 MEAERRENRBAEAR. APDIAHE
AW BRI E AL, 2 B AL T 36~ 39CGHC 2 A KR ik B fl 380 — 383CGHC & %
REEKEL, & MB 2 R PDI (W F P R E RN E M REE M e, o
HERETRNEASFRENED .. AEMNE, BiEAKRIINEH PDI R A SR B
¥ B8 ( Transglutaminase) 75 ¥E!%!, T % EE S, PDI M R EH AR RAE KT LT
0l R LIBEEE PDI M B BB MS AR AN A BIER S TEHMER, #li04a
TR — e, B M EERBREN S AR BEEET LT, FSRBEEX
M, MHE WA PDIMNEHEVEXAURYA PDI EHEATARNESE, B &
IR R R AR, E 1991 B HRIEM T7 RNA RS MELKERE
R PDI LA 30~ 80mg/L ZE K HIT R ch&A ), WM 1997 £ E AR SEAR _Hgh
FIEE R E A7), RITA A RT-PCR A& M T A PDI cDNA 28, ##47 T A PDI cD-
NA BEERFIE. Y4 &8 T, 5 PDIL RSN HITT T E68,

» dEWHEKHFESHNLTHRERETNER.
* »HERE A,
A H 3 1998-03-03, # [ A #$4:1999-03-30,
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350 £ #H I #®/ x # 15 %

1 H#PFT %

1.1 EFEAR.mEERR
ABEFASRHIRATHERRAEA 372 LIEF
E.coli DHSe. Jfi i pUCI8 AKX LR ERTF. Fk pBV220 HEH PrP. BEKFEIT
HIRE#ESEARK.
1.2 THERSKHEHN
FR 88 . T4 DNA E MW A 42 LY TRAF, & RNA IR .mRNA 5B # cDNA
GRGAH & T4 BTN . Tag DNA B 4 84 Promega /A 77 &, T7DNA J¥ 5 fif &
K& N Pharmacia 2% 8] 74, - S-dATP 4 Dupont 2 & 7= ik, HE KM Ao Hrar™
o
HTAERRARER.
P1{5’ CGAATTCAAAAATGGACGCTCCCGAGGAGGAGGAC3 Y HI
P2(5' CGGATCCTATTACAGTTCATCTTTCACAGCTTTCTG3')

APERERREDAEERESH.
1.3 ABEHE RNA BB % mRNA 14 %

Hi1g-80CAGMBEFAL, bR FE RHRREARN-B- R ERRE RNA,
M RNA 142 H mRNA £ 88 Promega 72> 5] 7= g mRNA 43 3570 & 09 % B 5 317 .
1.4 RT-PCRZEKRAZBDR_HKER1E -DNA R

FE oligo(dT) 55| 3 Tiliil mRNA HHFHM DNAKME— K&, HEVERER:
50mmol/L. Tris-Cl { pH8.3), 50mmol/L KCl, 10mmol/L. MgCl,, 10mmol/L DTT, 2pg
mRNA, 4 # INTP(& 1mmol/L), 1ug oligo{dT)},s, 0. Smmol/ L. TAF M, 4mmol/L £ 8% 8
44, 40u RNase W17, 30 u AMV B8, BB 2541, 37C LMY 60min, B Spl MY
- EE AR 35T PCR & L PDI cDNA, K W& % % : 10mmol/L Tris-Cl, 50mmol/L
KCl, 2mmol/L MgCl,, 10pmol 2 I 8 ¥ F & P1 #1 P2, 4 # ANTP(& 1mmol/L), 5u Taq
BOE, DR E100pL, RN &#%:94C 3 # lmin, S0CIR X 1min, 72C EH 3min, 7§
P25 I, B 10pl RN IR & YT 0. 7% SRR R B vk W,
1.5 AZEoR_k@R K8 ONA EARNER

FhE R EE 1 FRHET. 0.7 % 1555 & B BE B 5 B g Bk 4 4L Bl PCR =8P @9
#4 1500bp #J DNA K B, #i{k Bl # PCR Pt N Y188 EcoR1 5 BamH 1 XM U F
5ok pUCLS 3, B KBITHE DHS« 4118, fEFEIIIE SR 255 20h, ARG
BB E BT IPTG B SAAME EEMENBERENEE, HHEnENTEIRE
pBV220 k.,
1.6 IPTG S RAMERiTHME

BHOEAH%E T 2ml LB ¥ W (100pg/mL ﬁ%ﬁ‘ﬁi) 30C TR AT, K
HRAHEN LB REFRBEE 100 5, 0C BIEEITRE ODsoanis 0.4~0.6, R T
B 37C MA IPTG(& KK 0.4mmol/L) % T F & 4h, B 100pL #4T 70001/ min B L
4min, SDS-PAGE #f7 #Z A K FEE, BB IlmL B 70001/ min B 4min, HAEBRFT
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Huwrnan liver tissue EcoRl -~ BamHI

Total RNA

EcoRl, BamHI1 Ecokl, BamHI

Ligation ,L T4 DNA Ligare

pUC1S-PDI
4.20%b

A 1 HPDI cDNA EH M =R
Fig.1 Schematic illustration of hPDI cDNA cloning

100pL 2R W (7B B 8 100pug/mL; Tris HCl pHS.0 50mmol/L; EDTA 2mmol/L) i 41,
30CE M 15min, W LW ERWEES, ATHS
pUCI18 £ DH5¢ B Rt B, BE1735 S LA M 2 kb b
1.7 DNA FFE5l4#R 2
A Sanger WB G 4K 1k 35 B I B A R 19131 4 S
SRINERE S R 3 REME.
1.8 BRMEEHHZE
FHIREIE B PDI L B RN BREER
B8 (sRNase) Bl & KRB KA B E B
MR8 (RNase) . TEAEFN 3mL 94 & (250pg RNA,
10g sRNase, 2umol/L DTT, 1mmol/L EDTA,
50mmol/ L Tris-HCl pH7.5) it A PDI (LA fn A ] & B 2 hPDI cDNA PCR 47

BSA WM EME Ay ik, RHEEHRARE = WOTCRIBERRER
Ibbetson!31 %€ ¥ o Fig.2 0.7%agarcse gel electrophoresis

— . of hPDI ¢DNA PCR product
1.9 EEESEER PDI HKft a:Lambda DNA + EcoR I + Hindll

B ST BT SomL LB BERE b:PCR product of hPDI cDNA
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352 H I B ¥ 15 &

(SETNEFBE 100pg/mL)P 30CHKREEFHF AR, KOHFEM LBERAREEE 100
&, 30CHERZE ODgpopni® 0.4~0.6, B E 42T, %% 3.5~4h, e HFHEHE, B 1/10 15
FWAFEE TE(lmmol/L EDTA, 50mmol/L Tris-HCl pH7.5) B S8R # T # 5,
7000r/min .0 20min, W& LER. EERA 55%F 85% MM EHEBRE S %05, 85%
WA E S &S UiE A 30mmol/L pH6.0 K ERE Ml ERIFEN. BB L
&, % B IR #h% oF 3 - #7¥) DEAE-Sepharose Fast Flow ££(26 X 40), A& 0-0.7mol/L
NaCl ] [F # 48 v R R IR B, WS RAT B Mg 15 1 89 B8 BE Ve R 0%, Xt PBS BT 5
BAEAOR _HERWE.

2 ZR5H%®

2.1 RT-PCR k&5t hPDI ¢cDNA EH

PCR LM% LG, B 10pL KB ETE 0. 7% B AEBEEEE £ ik 4047, W R—4 K
#91.5kb ¥ RYE R B(E 2), 5E4R3E8 hPDI DNA EH A /PME
2.2 IPIG S FIAME RS & E hPDI cDNA A

EERGABT®RIY PR, CHERPREST ATG MR pUCIS i
LacZ’ BHFEHHE —F, Br L PCR F=413E 13 WHIBE EcoR 15 BamH I WE Y5 FbL
pUCI18 4z, F L KT8 DHSe 410, I E BB ISR, IPTG S X KES 3.5~
4h, WOIRBR DAL 3 1} B — 01T SDS-PAGE 4347, & — e ik 1.6 1 1.8 #Hi7H
WEE N0, FEMEBUER SRS, 83X =FonBiEEs, #EE 3 15k, &
MAEL=Yr FRAM STKD, B RE LERO RIS ) L LS F R pUCIS i
DHS« iR R L EREM B LERR 20 5L E, AAYI8 EoR1 5 BamH I X E§

YI1B %} 1.5kb #7 DNA K B, SDS-PAGE & 3, Bisids ik in & 4.
kD a b c d [

f

97.4 SHEERES

66.2

427

31.0

Bl 4 hPDI FEAFEL =M 15%SDS-PAGE E i

3 BAFEEOREYSE Fig.4 15%SDS-PAGE analysis of hPDI

Fig.3 Restriction analysis of recombinant a:Low molecular weight markers for protein; b; Purfied hPDI;
c: Total cell proteins of DH5e with plasmid pBV220-PDI;
d; Total cell proteins of DHSa with plasmid pBV220;
e:Total cell proteins of DHSa with plasmid pBV18.PDI;

f: Total cell proteins of DHSa with plasmid pBV18

plasmids
a:Lambda DNA+ EcoR 1 + Hindlll
b:Plasmid pUC18-PDI+ EcoR 1 + BamH 1
¢: Plasmid pBV220-PDI + EcoRI + BamH 1
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2.3 hPDI cDNA ERMIFFI4F
A Sanger XA G -2 AEEE A RN pUCIS-PDI L4 H A IEm A 5189 A
HH 5 I 3 WP RAEITE LY 0.5kb 5. FIF hPDI cDNA FE]@) Pst I #1 Xho I
YIR§AI 45, 48 hPDI cDNA 5 Pst T & Xho [ #9 0.5kb (5 DNA 5 B #& AR ¥ pUCI8
BT F . FrS82 R0 hPDI cDNA B 557 5 30 BtiRE — 2, I £ A R <F, 3
SEI SR LA 5,
G A T C 20 —Am
——[NaCllA{mol/L})
15F

E o o}
0.5t
0 L

w220 30
Tobe numbers
5 GGTGCTGAGGAAAAGC- F 6 hPDI ) DEAE-Sepharose Fast Flow H B H
AACTTCGCGGAGG3’ Fig.6 DEAE-Sepharose Fast Flow
B 5 hPDI cDNA B304 3] Bridi R chromatogram of hPDI

Fig.5 Partial sequences of hPDI cDNA

2.4 BEWESTIAL PDI M4l ,

R R R sC B F B ik pBV220 £, EXHHEARTHITRERSRE ERE
REYUBRIERERE PRE EIMGER T7 RNARASMEREK R, A IPTG #S
{# B PDI L 30~ 80mg/L ZE X8 B3 P LA TR R BRI —5, M ACRIBREW
B SLIZTHBMBIERE 15¢, BAE 1.9 #HITHFAFER . BBRES RSB DEAE -
Sepharose Fast Flow & 247, PDI @i & A BHEO R .PDI IEHEMKERLE 1,

F1 PDIAEESEPROR.PDIE B
Table 1 Summary of The amount and yield in steps used for the purification of

recombinant protein disulfide isomerase

Step Total protein/mg PDI Total activity/u Yield/ %
Superlysate . 2350 270 100
{NH, ),S0, precipitation 1660 240 89
DEAE - Sepharose Fast Flow Chromatography 170 - 190 70

Y Evtes, EHEEME 6, B515 0.170g S 5 90% W EA A PDI, =4 SDS -
PAGE I 3, R HEEIE 14 11000/ g,
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Cloning and Expression of Human Protein Disulfide
Isomerase ¢cDNA in Escherichia coli’

Gao Yin Yang Zhiwei Hua Zhenling Gao Hong Wan Ping Li Hongye
( Department of Biology, Capital Normal University, Beijing 100037)

Abstract The mRNAs , isolated from the total RNAs of a Chinese fetal liver tissue, were reverse
transcribed to the first strands of cDNA. The human protein disulfide isomerase (PDI) gene was am-
plified from the first strands of cDNA by PCR, and was inserted into plasmid pUCI18 for screening
and DNA sequencing. The PDI ¢cDNA gene was subcloned into the expression vector pBV220, the
expression product in E . coli DHS5a was a cytoplasmic soluble protein. Through ammonium fractional
precipitation and DEAE — Sepharose Fast Flow Chromatography, the recombinant PDI was 90% pu-

rity and the isomerase activity was 1100u/g.

Key words Protein disulfide isomerase, gene cloning and expression
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