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W E ¥ RT-PCRYMBINERE A(QGPAEERBEARERLEE pETc .2
BIBA MK pET11 / CyPA, AKX BH BB E R FL. SDS-PAGES &M, A OyPA
FoAR &G BT BB AN 40% Ll B, £ 50% BB DLIE M DEAE Sepharose CL-6BAEE
Fai{bEE CyPA, AEBEHMAKENE R REHEA CyPA RA KM ARN / KW
W,

X%l EFKA EEXD REMEARN RS

%" Q51

FEHE A(Cyclophilin A, CYPA) BRI ENABEH S YHA R BAH—Ma TRN
IBKDMIBEER, AAKEHEMN / K RHWE (PPlase) BH ML S LM H AN FRE
ARBERDY, EREB CyP B — M M SEATF. IERXMELREEK, CYPA £
EMFEPREENERA. W OPE5ESHR. A SEEMHE. LKL ZT I PPlase {EHER
R —ER—THNEE, TXELEHASHHORRESESLERAKRATEL
CyP B B4l ¥ OyPHREH T TR A FEERM ERARAMTIERESEY, X
IHESTERRGEIA CYPA. AKBHEEIIEREN CYPA BME XL TARE, &
HBTMAARBRAGKBRE. it AAEERRREERBEHITERET. EHH
ZH. A HFAERIPFANSI TR, WAL CYPA EF/#ITT REMFFIME
MELRE E, HE T REARE, ZRBITEFRBRKTRE.

1 A EFr &
11 RNk

pETlc A KB EH BL2I(DE3) AR K¥E SO EMN,
1.2 SR

BHE I8, T, DNA EEM A IPTGY B Promega A 5], B A PCR =Wk iR
# & % ¥ B QIAGEN 4 &l /= 5. N-succinyl—Ala—Ala-Pro—Phe —p —nitroanilide. B¢ &
R W A Sigma 2 A, DEAE Secpharose CL-6B¥J B Pharmacia 2\ &, CyPA #r 1 ¥4 B

*TILHE ARBEEE T E (BKIT174).
o ERAEAEERELITE.
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194 w o= ®w ¥ # 38%

Bochringer Mannheim 22 8. HoAth i€ 77135 2 $r4ki,
1.3 PCR3|¥%

PRI-FA! 5 CGGGAATTCATATGGTTAACCCCACCGTGTTCTTCGAC, & EcoRI
Ndel £ &, F #3519 PRIFA2 5 ATGCAAGCTTGGATCCTTATTCGAGTTGTCCACAGT
CAGC, & Hind III # BamH I{% .

14 CyPA BEMNREHSEA

CyPA BEEHA B M ALKEM RT-PCREARN MTHE R 2. T4 DNA#
YEHESCHR (7] kAT,

1.5 %% CyPA BARA

pET11 / CyPA FiRi¥ 4L KBRATPEB21 (DE3), B8 T LB / Ap 3555, 37CIRIBIEFH
3~4hE 4K 05~0.6, 0 IPTG EAKE R | mmol / L iFFRE, MEEH 12 h ERE
B A, B0 R TR, $5 5 (B 40 W 0K B 0 AR B2 B ) SDS-PAGER B Z b i, A 3
S min, BU 15 pl b, A SDS—BR A 4 Bt B ¥ 1B L 3k (SDS-PAGE) 4t A [l & (] ) R ik B,
1.6 FARAK Ak (SDS-PAGE)

%M RERBREERRX A dERa, ANEEREABN (53
CS—9000) 3 BB H#ATHH, HEEO LR ER.

1.7 REFWROLEL

R LS p A R4k, pET11 / CyPA BRI ¥ 4L B IPTG /5 8k 84 37C
B3 10 h, BB 4, A 20 mmol / L pH7.8 Tris—HCI¥E — 1K, 1 B [F 4 28 vh 0 # 41
WER, #A N EAEE, B0 EBREER, H S0% RARREIEER, 3 EREWEK
FA, XREE T BN B E B YHTT DEAE Sepharose CL-6BAEEMT. VEBIBAD
J20mmol / LK pH7.8 Tris-HCL, WERRSFEO Y. B G THRERS. SEQLR
WA 3 (HPLO) e 4 ¥ .

1.8 PPlase iFtEME

%Rl Fischer 2 A BEREABMRBEEY, AYGHE, REER 2ml, & 35mmol/ L
Hepes (pH8.0). 100 pmol / L N-succinyl ~Ala—Ala—Pro—Phe — p —nitroanilide (% T 66%
DMSO KB H). 10 pmol / L BEE E1KE. CyPA K3 2 30nmol / L. BREEE A 8ESM BT
HFRABRESEHEE 15SC,. EEAMMA RS ERSFER KR, £ UV-260 4683t
LEEME 4, BRIR BRI, '

2 HRAnw
2.1 CyPA ZEREKRHRE

WP IE L IR CyPA cDNA K Bt Ndel. BamHI X K§ 1], £ 84k (¥ QlAquick
Nucleotide Removal Kit ¥ 88 5 3#17) B B8k pET11c F, B ZER &K pETIL /
CyPA(H 1), ¥t X BT & BL21 (DE3). 32745 B0 B8 sl 82 BORORL7E AR, A
PRI-A 1/l PRIFA25{ #1347 PCR 371, 188 525 bp feFetk DNA 3. N T #iEsHE
H G FE7E, F Ndel. BamHI *} E 4 B pET11 / CyPA # T WY £ 5, S FM K DNA
HEB.
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22 EARNEXHTFEPASRE Ndel CyPA <DNA
pET11 / CyPA BB ¥ ALK K A #F \
B BL21(DE3) £ IPTG % 9 J5 fE SDS—
PAGEZ#7, 7 18kD Zb i Bl — W B i &
H i %& #, 5 Boehringer Mannheim % Ndel
A CyPAVRMES /A T EHA (B 2-A). BamH] BamHI
BRE3I~4hBREREEME, LM
FOPARMSERSNAAKTIBHEELN
41%, BEFZP 10hREBEA T (H
2-B).
23 K CyPA B4k
B it EHAEOKE
WELAR. EHEKRRABEAERIEH
KA ERS EERRAKEQ TR M1 FRiSEK pET11/ CyPA fHIEE
BENE R EER 50% WK 8% Fig.1 The construction map of expression vector
NEES. ZRBIrEEORBER. F PETI/ CyPA
£ DEAE Sepharose CL—6B k247, (£15 8| Ik 216 CyPA (& 2), £ HPLC 547, Zi 3%
3 90% LA L (F 3).

1 2 3 4 5 1 2 3 4 5 6 7 8

BamHI .

Ndel

974 —
66.2—

43.0—

31.0—

20.1—
144—

2 pETIU CyPAR b K BHF 8 =5 =¥ SDS-PAGESH#t
Fig.2 SDS-PAGE analysis of the proteins expressed in E coli transformed with pET11/ CyPA
A: 1. Protein molecular weight markers; 2. Uninduced culture; 3. Induced culture (Induced for 2h};
4. Purified expression product; 5. thCyPA standard. B: 1. Uninduced culture; 2~ 8. Induced for
1,2,3,4,6,8,10h respectively.

2.4 PPlase iG1EME

75 ¥ M E B9 28 KR ¥ (38 R Nsuccinyl—Xaa—Pro—Phe—p—nitroanilide) *P & Xaa—Prof#
ENXAMR A EHR A HETH. % Xaa-ProB AR AR, - EANEERK C K5
RE A REINE, B & GEE. PPlase BEAE L I03 Xaa —ProfREI NI / K7W
E.fEdfEASENEmmEetE. LIE Y RENE 4, 0018 R PPlase 14 (E4).
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° 20 40 60 80 100
B (6] time (s)
J B4 BREAOMBRAEAAN CyPA # PPlase HH
Fig.4 PPlase activity test of rhCyPA with
B 3 rhCyPA &) HPLC 4H4f chymotrypsimr—coupled assay
Fig.3 Determination of purity of rthCyPA 1. No thCyPA; 2. 30 nmol/L rhCyPA.
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EXPRESSION, PURIFICATION AND CHARACTERIZATION OF

RECOMBINANT HUMAN CYCLOPHILIN A

Li Fanggiu Zhac Quan Wu Jianguo
(Center of Medical Laboratory Sciences of PLA, Jinling Hospital, Nanjing 210002)
Shan Xiangnian
(Dept. of Biology, Nanjing Normal University, Nanjing 21009T)

Abstract Plasmid—derived expression of the human CyPA in E. coli would make it
possible to obtain ample proin quantites and to avoid difficult task of obtaining
human tssues for protein purification. The cDNA encoding human CyPA from MT,
lymph cell line has been cloned and an expression vector (pET11/ CyPA) has been
constructed under control of the T7 promoter for efficient expression in E. coli. The
recombinant CyPA is produced at 41% of total soluble cell protin, and showed the
peptidyl-prodyl cis—trans isomerase activity.
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