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KEREEZQBAHIH cDNA EXBHITEPHRIA

Ak#M & #H° B &k XN&HEW Fag

(PEBFRBEHTE 44X 100001

W E REAKBRAREHT DNA XEFHELNABHREZORTEN (Oryzacys-
tatin) cDNA 3], #IJHX%H‘EEEE (PCR) HARF Y Oryzacystatin @K, #AIE
BRBAXRIFERABEY PP BT TH, TR A IR SR LR T NS R R
clts857, L 1T % DHSa )5, i A BIE S, Oryzacystatin X BT E P B ERIE,
SDS-PAGE ##4+ FRHA % 12kDa, SWHAZR B, RARS A THEES S 1M 105
BB REEORMNIEERRNES THEEaANANEAHEEBANHES.

X@iE kEBMBAEERMFEN, BRRE, EHNE

HOEABEMHAEL - ERNRAYRERAHYEETIBYTREAZIE
Y, RIIE2AN TR T SEEABMGH (CpTD EFFEBTHILHE LS
HEFEEYY, CpTIR— R4 EBREQEMEHA, s TXELUER (Fos@E. 58
H, N#8H, #0B0ES ATETAHLHYLEAMBECN, =ET CpTl il
JhilE. MEREERHEANANMOE-Z TR, SIBTH R —RXESHEIHH —
REFEOBMH NG EEXEYY, KATHIENH, KBHEE QW W H 7
(Oryzacystatin) X3 H & Ay E R HMH BFHMBIEE, FEERLEERE
HE MG AT RS LR E ™ . B4R Oryzacystatin REEH HEYEFR TR
FRETABEMBENANE. 5—FE, REFOETHMNEERSHEFHREE
mRFEN. LA —Z8FMER . Oryzacystatin ZBAKBHFAHEARTZ—,
BEEESS, NRKFRLBUMFE cDNA XEFR, BITEL5SER T Oryzacystatin
cDNA, R EHBEBRT T, &2 EHEE& PP B FHRAB TS T KB
BB AR RS,

1 #H

1.1 #HkSEHEK

E. coli DHSc (Sup E44, ALacU169 (P80 LacZAMI15), hsdR17, recAl, endAl,
gyrA96, thi-1, rel A1]  Z K E ; BB RIK pBluescript KS(+) HAERERF E. coli
RIERAK pBV220 P E RS EENERFREFH R ESEHEERY; pB2A HEE
I M, & F Oryzacystatin cDNA, 1% cDNA VI ¥ 585 R570 F BB F T8 cD-

EFRET “863” HUEE, FEXSREEREEEN .
« EIRBEEN,
EIXF 199447 A 27 HeH.
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18 ¥ % I 8B % #B 12 %

NA 3CE,. 1% PCR §MAI8IR.
1.2 WEELCEN

PR 8§, T4 DNA HEBAES 5 Agarose I H Gibeo/BRL 43 Fl; Vent DNA B4
B§ ¥ B Boehringer 4\ 7] ; Klenow B§ ¥ H Promega 24 #] ; A A H## (Papain) I { Sigma
A FE]; Na-EBE-DL-H BT i 2 E R 3L B8k (e-N-benzoyl-L-arginine-p-nitroanilide,
BAPA) MEEREABRAT: FMHEREH BSA), MEEE CHALXELH.

2 Kk

2.1 RelsRE (PCR)

2B Oryzacystatin cDNA 5], &if9wiE K514,

pZ1: 5 AGAAGATGTCGAGCGACGGAG 3’
pZ2: 5 CTTAGGCATTTGCACTGGCATC 3

B 4 49 BF ABI 22 8] DNA § X &8, AR HE B 50pmol/pl, B 0. 1pg &
pBZAIDNA B## , F 100u! PCR Bz £ , A B #1314 45 50pmol, 98'C FiZE# 10min
JFIIA 2u #Y Vent DNA 48, dNTP & 200umol, ¥ EZ —EHELE. 93CE%E
Imin, 50°CiB: 1.5min, 70°C M 3min, 30 MEXREE 70CRBEM 10min, REM
A 2u #] Klenow 8§, 37°CRW 30min, DIRIET ™8 8T8, B 10p] 8 5 ik al,
2.2 DNA BEH{E

BUOR DNA REL, E4 . E. coli AL MEE THIHIEE TS Sambrook 2 A9 H
BT,
2.3 RirFHiHElE

Oyzacystatin & i5 B #& E. coli DH5e (pBVCY) F1 3 B B ¥k E. coli DH5a
(pBV220) ZEEHFTEEE GOpg/ml) # LBIEFEF 30CERIH, ¥ 1: 40 BAHE
¥R LB IEFEW, HESETE 30CK T ODpe=0.4~0.6, MMHET 42CiESIEF 6h, T
CWCERE A, H 10mmol/L ) Tris-HCl (pHS8. 0, 2mmol/L EDTA) %% —ik, EFHFE
BT /10 R8I ER B e a, R ENE, EOXRIE, BB THRELSEAD. FiE
XML T 30CHR.
2.4 BEOSENNE

E RO (103 W) ¥k, H Bradford ¥, R P MAE THIZ R G-250 &4 2min J7,
Mg 595nm MR (E. U4 MEEES (BSA) AMHELHIRENSE, IEERESS
®.
2.5 SDS-PAGE 4}3F

BHXMOBFE SPEBERE 15%, RERKE %, RARAERC
(12.5kDa) AL FEER, BRSFMASEEL 2xSDS BB M, 100°CLHE
10min J5, B# 150 B3k, EHHALE SR E R-250 e fa, HEEBERECETEITS
WER. MERASYEFTERECEEKE, 4=HoHEHR, W IKESHLE
&, WMo FgREORN LS, BEMORELBEHUERS, S5 ZEH
# 2xXSDS BRFELE MK, 100°C A 10min J5§ EREE K,
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15 FRHE. KEHEESRIH M DNA EXBF R FHRE 19

2.6 PELEAME

ZREXHE (1D WA, BRREMRAETRASEEARM BRI BEEEAM
10pg BMARMESEE 100mmol /L BB S WE (pHE. 5, 2mmol/L DTT, 2mmol/L
EDTA) & 37 C{2i# 30min, #8/5 A BAPA30u! (40mg/ml DMSO), 4k&E ¢ 37'C R »
60min I 5% HIK Z BRI 1k 27, 0 5 A10nm SEUR MU (L3R A TLE £ B g AR B 4
R R, MRIIE RS E SR S SR, KJLTE B R A BRI A
(%) =4 410nm JEBHL{E /PR HE S 410nm SEMRW{E < 1004,

3 #RE5w#

3.1 Oryzacystatin {383 [X §9 5508

B AT KRG A LA T <DNA SCEE
JE B P AT Oryzacystatin cDNA, 5" 3"
I HRKA A RBE, Bk XET
WP E SRS, W R T iRt — 33314,
¥ Oryzacysatin BYZRAS X, S5 {d i
Boehringer 24 & f Vent DNA EAEE R
—FpRA 33 S RIEEEMTHN DNA RS
B, HY B EMFBLET Tag DNA RS
B, XT{LA 315bp MY 384, BAH LASE
RN R RE R RE AN TR, 30§ !
{535, #F—2E 2 Klenow BT 22, B B 1 Oryzacystatin %575 K3 5 7 4 ik Bk E
1. 420 % OB B 5 Bl PCR 74, A 1 Fig. t The electrophoresis pattern of the
Fras, BA ©x174/Hae I 4+ F B, . PCR preducts for oryzacystatin cod-
310bp 4bFH —EWIM B — I HRH . TR ing-region
%:‘Zﬁﬂﬁ/\ pB[uEScript SK (+) ﬂfj FeoRV A.PCR products, B.®x174/Hae I marker
fLel, BF A A M EE TR pBCS,
3.2 KBpHERERKNOEE

pBCS5 £ EcoR [ /Xho I AEGY] BT 315bp A7 Oryzacystatin 2B E FE, HAFHE
KE K pBV 220 §Y EcoR 1 /Sal I 15, #¥4k E. coli DHSe, £k DNA $04hHE R4
2 R BT 4T . 158 Oryzacystatin B KIGAT B R E R A pBVCY (& 2., [ 3). Oryzacys-
tatin A FIRE L E DT PeP BHAKEZ T, WiREFEREF renBT1T2 fiL T Oryzacys-
tatin ZER G T3, BIHER T ATGC SHMESESH S D) ZRMESN 13 HE,
[ 3 &5 i T pBVCY YRR B i 4k 5 0 B B v bk (19 . o T 3k POk Lo 4 W IR A
FE B & A R cles857, FTE pBVCY #H A KT8 Z K MM DHSe /5, o) 1
1T Oryzacystatin fIIBHEFiE,
3.3 Oryzacystatin FXBHTE PSS HRIE

¥ Oyzacystatin BB AWk E. coli DH5e (pBVCY) MZA B E M E. coli DH5«
(pBV220) 7 30CHEFE ODsoo=0. 4~0. 6, W] 42°CiESF 6h. fEHIEFHR X HEH

(bm

135
— (03

310
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20 £ H I # ¥ it 12 %

(bpy

1353

" 63

3n

5+ ... PP, .. AATTA[AGGAGS | ARTTCGATAGAAG,ATG TCO AGC...3« | e
Promoter §.D. (rbs) Tranalating site @ 3 PBVCQ %ﬁﬁ%‘]ﬁﬁ'm
2 Oryzacystatin FBAFE £ AR pBVCH #4544 E Fig. 3 Restriction enzyme analysis of
Fig. 2 The Structure of the E. coli expression plasmid the oryzacystatin E. coli ex-
pBVCY for expressing oryzacystatin. pression plasmid pBVCS

A. Plasmid pBVCH

B. pBVC9/EcoR I +Pst 1

C. pBVCe/Hind ¥, b, pBVCH/8al [
E

F

R AR B — B AE 30°CHFE. BT AN AIEHEN
T 15%#y SDS-PAGE 4+ &, 236, fieakE, KT
M E CHEESFE 12.5kDa 4. B HAEK
E. coli DH5¢ (pBVCY) #RFHM B &KW (H4A), H
He3 B9 Oryzacystatin B 14T F & 12. 0kDa #§—%. i
X BE R E. coli DH5a (pBV220) (H 4B) UERFEFSEHHRERH LR NLEHERH
(B 4C, DY, SRHEHBME, Tk HH Oryzacystatin EH S MHE T HH S ELHMN
10% e B, FHitE, N 1L WBEIEHRY T RKAT B 50mg Y Oryzacystatn EH.

54k, B R EH B AEMASEHY SDS-PAGE 43 #i R M, Oryzacystatin
REFETEFET EHRERS, HETUOASKEUABHEERBEAFEN, MAR
R EE, XPH#EHET Oryzacystatin By — £ 4 B AL L Bt R BGE 72 A Oryza-
cystatin B RT5 .
3.4 Oryzacystatin XK/ E S EMNHIEEIRE

ERESEh @ik £, N A DTT. EDTA £AMESBEHREIH . AR EHFZE
HUHEEEALMEETEELREAHN 10p: WANLERRES, T 37CHRIE 30min,
B R A B R BT 7 iE Y S R 1S W B Y —— Oryzacystatin Bl £ EE A H—K
MEAMES, FEFEWHARFEAMHYEEE, FEMATKY BAPA LU, RGN
B AR E S ST K fF BAPA HP AR ER . ATTS 3 410nm AR ESIE o, H
WARRERE G 4E 4100m YIRYEH BAEBIARR T AU P A ME B ES R K BEIE K.
B s UEE, BEREEHK E. coli DH5a (pBVCY) WHEAERFHENMMN. RILE
EES AR B IE 71 B R, W R ER AR,

. PCR products
. ®x174/Hae & marker
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1201
£ 1003
Z
=
D . = 80r
__~ B A M 5 @ — pBV220
Ay =
a -a- pBVCY
.y b 40
{kDu) g
g 20%
= : "
0. 1 2 3 4 5 6 7 & 9 10 11 12
Total soluble proteins/ ug
B 5 Oryzacystatin ZEEHTIBEEREN
XA TR Q3 E I A
Fig. 5 Papain inhibitory curve by total
soluble proteins from oryzacys-
tatin expression strain K. colf
DH5e {(pBVCH) and E. coli
12.5 DH5a {pBV220) as contral.
-124

Hh R 7E K B B P R 2K Y

iR, BRTrEEE, SEE LM

. BahFHESS. S. D BlLiRiGE

B4 Orysacystatin R SOSTAGE ST gy [ pERS MBI ARFRYS, RILH

Fig. 4 S;)S—PAGE arTalysis for the expression R 2 25t 25 4 1 T 3 1 =00 1S4 44 R
of oryzacystatin. . . _

M. Molecular weight marker protein {Cyt. C) %%o %{HE.&VP%I%BL@ Oryzacys_

A. E. coli DH5a (pBVCY) incubated at 30°C then AL ISR, BIEED ATG AR

induced ar 42C , BT AGAAGS M, —THEEAT #
B. E. coli DH5a (pBV2206) incubated at 30°C then A B R & pBV220 5 S.D FHH
induced at 42°C» ATG Z[EMRIF B BRI, B HER

C. E. cofi DH5a (pBVCY) incubated at 30°C without

R ¥ ATG A7l 55— (00 55 = £ 4 1B s
D. E. coli DH5e (pBV220) incubsted at 30T without H, R LA EHE Oryzacystatin BY#H
inducement Witk oS . SO0 (120 3RaE.
Y FREHEET ATG Bl —1 ¥

Fl—3 (A RS 5 R s YA O .
Chen %' %} Oryzacystatin #1718 E. coli BB R, EMATIFRGEHERNE
B, HN-WA 23 M EEMEREN 11 MEERRA. X HRTEMRETARAGE
YiEVER Oryzacystatin HEH, RABIMBETHFELE M 104 E. KBEFH-FHHY
Oryzacystatin & BEEE W, LUK B3 24k, @3 KB 8 R EE4: = Oryzacystatin, yK
BHSZEGRMET HE, XFRLF TR Oryzacystatin FHIFEHBEARRUSLEE
PG T A A, o B AR Y 5 & L RS B9 %5 Oryzacystatin BEE M T EEHEE

T,
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BN AEREHESFEMARTRRMET KRR, FHERH.
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Expression of Oryzacystatin in Escherichia coli

Zhou Zhaolan Zhu Zhen Chen Rong Liu Chunming Li Xianghui

(Institute of Genetics, Chinese Academy of Sciences, Beijing 100101)

Abstract - A rice cDNA library of immature seeds had already been constructed, from
which colonies carrying oryzacystatin ¢cDNA were isolated, Coding region of the oyzacys-
tatin was amplified by polymerase chain reaction (PCR) and inserted downstream of
APgP, promoter of E. coli thermal-inducible expression vector pBV220. An oryzacystatin
expression plasmid pBVCY was thus obtained. Shifting the culture temperature of E. colf
DHSe (pBVC9) from 30°C to 42°C led to a high level expression of oryzacystatin. The
tesylt of SDS-PAGE showed a distinct band of 12. 0kDa which accounts for at least 10%
of the total soluble proteins. The inhibitory activity of the total soluble proteins of E.
coli DH5a (pBVC9) toward papain was evaluated by using that of E. coli DHb«
(pBV220) as a control. Results evidently indicated that soluble proteins of E. coli DH5«
(pBYCH) exhibited inhibitory activity toward papain.

Key words Onryzacystatin, high level expression, inhibitory activity
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