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Cystatin FIFEHFE L wEHK. k. ARRERRLAET PTG EFF A pET-30a-Cystatin [ E. coli
BL21 (DE3) RHEHEH, &8 NE"-NTAGE FRAMBEH A EY Cystatin, HUBHEELEEEL
Cystatin B ZEBE, Azocasein € KX RMEHBHMWHEM. FIB QuickAntibody-Mouse5W R 44 77 F1 4l 4L
MIE 4 Cystatin o3& Balb/C /NERBIM M, RAFE.O ELISA 3K EFH M BE B, Western blotting F1 4%
HAAEELEEHMEROTFERNERE. R FEREMWBMEAMRN S TRELY 20 000; #EMEN 4
fkJ5 B4 Cystain £ SDS-PAGE L B /R 8 — &M, i >95%; Azocasein 3, 0.014 pg T Cystain I K
NEEEE X 50% A By ELISA 32,0348 Ml 3K 48 ) Cystatin FLIM BB KB 1 : 512 0005 Western blotting 4
W, % A pET-30a 28 OB B 2 W & 5 H R W B Cystatin 776, WFEF A pET-30a-Cystatin ) £ B & 5 X 4tk
£BHER KM D Cystatin (55, BHNB—FH; REASLEHN, BELHH 2T AFMBER Cystatin
PR G, HIMEPASRERES B MERKERN Cystatin B REES. &6, Bt T g
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Abstract: Objective To perform the prokaryotic expression, purification and identification of Cystatin of Cyprinus
carpio var. Jian, and to further prepare a polyclonal antibody targeting Cystatin as the antigen. Methods The
E. coli BL21 (DE3), in which the pET-30a-Cystatin plasmid had been transferred, was induced by IPTG to
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express the recombinant protein, which was purified with Ni** -NTA affinity chromatography. Then the purity of
recombinant Cystatin and inhibitory activity was identified using high performance liquid and Azocasein respectively.
The QuickAntibody-Mouse5W fast adjuvant and purified recombinant Cystatin were used' to immunize Balb/C mice
to get antiserum, whose titer was identified with sandwich ELISA and whose specificity to recognize antigens was
assessed with Western blotting and immunohistochemistry. Results The molecular weight of interest protein of
prokaryotic expression was approximately 20 000. After Ni**-NTA affinity chromatography, the recombinant
Cystatin was shown as a single band on the SDS-PAGE and its purity was above 95%. Azocasein assay showed that
50% activity of papain was inhibited by the recombinant Cystatin of 0. 014 pg. ELISA showed Cystatin antiserum
with titer of 1 * 512 000 was obtained. The results of Western blotting showed the Cystatin was absence in the total
protein of E. coli BL21 (DE3) with transferred plasmid pET-30a, in contrast with transferred plasmid pET-30a-
Cystatin and the sample in every process of purifying, the Cystatin was presence and showed a single band, and
immunohistochemistry indicated the different tissues of Cyprinus carpio var. Jian showed different positive staining,
the antiserum could. specifically bind to the Cystatin expressed in both prokaryotic and eukaryotic systems.

And

finally, the antiserum with high titer polyclonal antibody recognizing Cystatin of Cyprinus carpio var. Jian is

Conclusion The recombinant Cystatin of Cyprinus carpio var. Jian is expressed and purified successfully.

obtained, which owns the high specificity and sensitivity.

Key words: Cystatin; prokaryotic expression; polyclonal antibody

A Bk & BR B BB 0 % ) (cysteine protease
inhibitors, CPIs) f&—2K% [THMIHIWE 0 R
PEERRREMNECKBENMEETF. HAbiL
" PL 3 PR IR i CPIs BF ST MR 808180, MRABEH .
A4 F R K7 HAH AR 4 . D Stefin (K
1) HX4rTREEZ 10 000, Jo 54 Fom
%%; @Cystatin (FHEID M4 FHREEY 12 000~
14 000, A 2 X mi g, LM %E; OKininogen
(R MXF4rFHREL 50 000~120 000, H
9 Xf —wi s M EED) . Hop Cystatin FBEAE K —
Fhor B ME N, ERASZEERY, HEREHA
T MEABRESEEY . @Al BREA
FEULURBALFEAY S THELE T EEMNE
M. HRIEFET X8, aXkpfalp. 8. L.
WL, BB, BF. M. EMIPL B F Cystatin (K
B> mRNA, {HE 3K Cystatin RERF HH
FL3h4 Cystatin 0 B0 4 B Ih B8 0 R 2. BL41,
BEPRIEY . #3 Cystatin HFHERIFH pH 8
EEFMAREME, £ pH3~7 JEE A 80CH
BEIREE 602 A LR ATEME . Cystatins #8 R B A
ZEHEAREALE R E KR EA T, AR
BABREBEERYEERR, RSCEEHREN G
B Cystatin W A E B EN ORGSR AGHFERIT
EME. Bk, Ri#E—H R A Cystatin 4 H
THREANVE A PLE . LUGE 36 4 ) B 26 Cystatin %
B, BEFEIRBEHREHLH L, AHEER
XTEE#E Cystatin 47 T R Rk R ditk, 3@

GRS HREEEEHER Cystatin ZH ME, 8
ERAH—EEWAD 5 A Cystatin 5 ik B9 Zh BE 1
5 VR R AR I SR B . '

1 #MREF*

1.1 4, XMNE5MSE M Balb/C /AR, HIR
B(20£2) g, IFEMRKREFWER P ORME. &#
#8 (Cyprinus carpio var. Jian), #J 500 g/R, @
W, WTFEARERETRAT S, #A pET-
30a-Cystatin # T & E. coli BL21 (DE3) @i
Rl RFRBERAKZHMLELSRRLRER
F. NEP-NTABRBEFEMENE (FE Qiagen
A E}), Jupiter C18 & (4.6 mm X 150.0 mm,
5 pm, 300 A) (3 Phenomenex A R]); [ A
(1U-ul™ (J:‘?ﬁi&i%ﬂﬁﬁﬁﬁﬁ—ﬁ])» ARINE
A (P4762, 10 U - mg™') MBAMER
(£ H Sigma A 7F]), # B X 5B R
(PMSF). BB\ LB (PVDF, 0.22 ym)
BCAEABMENE (LHBZREYHERFR
Be), FHEEH marker (EE Thermo scientific /4
7)), QuickAntibody-Mouse 5W #5 #E B 2 $i i &
R (ERREREYREERAF), BHBER
WWWER/DR 1gG. TMB 86k GtRfE 8 K
HEYERFTIERERAF, SPEHEANE&. DAB
BEAMNE (BMEFADERFREAFD.
Biologic Duo Flow £ B39 5 EEW R &
Gel Doc 2000 ¢ & /& 8 & % (% E Bio-Rad),

(Azocasein)
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Ultra-8050 # & A& (2% E Millipore 7% #]),
LC-2010 HT S MAHEAERE (HABBEAFD,
1.2 #@aWeihx K% A pET-30a-Cystatin ]
E.coli BL 21 (DE3) TR EBEMAE LB BikEH
B (% 50 mg « L' KB EZR), 37C,
220 r e min ' RGIEF L. KHEHBEBIHK 1: 50
BALBBAEERE (F50mg LT RIBPER),
37C, 220 remin "#% 3 3 h, X4 Ao N 0.6 B,
WA I1mmole L7' W) W 2 M 1R 2% 3L ¥ &
(IPTG), #k%E#5 5 6 h, BMLOWEE &K, WA
50 mmol » L™" Tris-HCl 2% v (& 0.5 mol « L7?
NaCl, 1 mmol « L™' PMSF, pHS8.5) &I ¥;
MAl g L7 FHEM, REGR 3K, BEEEE
&, 8 000Xg B> 10 min, YWHETIRERH F4ik.
1.3 ¥4 Cystatin &G &4 5 mol« L7'R
# (% 50 mmol « L™! Tris-sHCI, 0.5 mol « L™}
NaCl, 1 mmol « L™' PMSF, 1 mmol « L' EDTA
0 2% Triton X-100) WHKWEREATIE. BHK
¥ %3t 50 mmol « L' Tris HCl & Mk (&
0.5mol+« L' NaCl, 1 mol« L"'[REM 5% H M,
pH 8.5) # T £ EDTA; &KW %5, RAEEE
MEH#E -4 BNEA; B 50 mmol - L7
Tris-HCl 2 #f 8 (& 0.5 mol « L' NaCl,
1mol« LTVJRE. 5% H A 0.3 mol « L' BEmE,
pH 8.5) BEML, B F#®E 0.5 mL « min™!, IR
BHERY. RA 12K BERM 4% WRBEH, *a
&2 PR R 31T SDS-PAGE % & . R A BCA
BRERUENEEBKRE. 7 562 nm LR W%
T EIREEB ( BSA) fM4ifk)5 Cystatin IR
HE (A ., £ BSA BEHREMK, BRER
LT H Cystatin FIRE

1.4 s%EER EH4/5ERWEA Cystatin £
aikBN. MG, DR HERBAHES € 4
B, HEZEBEMRALARRESAE. GEE
Jupiter C18, A& 0. I%=HZBRH ZEHTHE
Ve, &®| 25C, Bi#E 0.2 mL ¢« min™*, 7
280 nm AbFEATRM

1.5 %4 Cystatin T @ HERNZE BRIE
Li 0 g g5 ¥, L Azocasein 2 BT J 91 4 Ul 4
fbJ& Cystatin B H13E ¥ . 875 Cystatin B0 A
B, HHNAREAB KB Azocasein I ¥ iy 3 I
RAEETF 30% ~70%M, UMHEEFEHRES
Cystatin f)#P Hl 36 HESR 55 . 1 A0 %13 v L €
X R &M (37C, pH7.0) F, 440 nm ¥

K4k A EREMR 0.01,

1.6 % & #%4% fH QuickAntibody-Mouse5W £
il £ 47 70 il % B4 Cystatin £ UK. UM
# Balb/C /MR AR MBFE R /., BEEHT,
B 50 pL B R E 4 Cystatin (400 mg » L™1)
SR, SERK 11 RERES, ER/ARILA
EH 21 RINRAE 1 IR; 5 35 RRMEREM
#4T ELISA Wi, $iREEKXT 1 10 000 KA |
A, BPREMIF4EBRME, MAFZEHEKOHME
—20CorERFFRH.

1.7 @4 ELISA %8 2 R ik RHh BHMEBHE
JGH) Cystatin £ W, WF R, AEHEEN K
(0.05 mol » L'BREEELZEmik, pH 9.6) HEZR
20 mg * L7, LA 100 730 4 CaEER. U
AInEE S FL A Z X B, 0 S B A I v L R B T Xt
B, KHBBR BB, A PBST (0.01 mol « L'
PBS, 4 0.1%Tween20) ¥¥ 3%, X 5 min,
JA 2% BSA 150 pL Z iR & 1 h, PBST ¥t
3G, ABIIAR B R R ME R LMTE, &%
BELHRE, SRMERN 100 4L, 37CHEFE
1 h; PBST ¥E¥% 3K, ®K 5 min, MAHRTH
Y (HRP) fRicMEH/DRIUE, 37TCHE
lh; BB MR 4, PBST ¥E% 3 K, 8K
5 min, il TMB KW Z R #IEE €A 5~ 20 min,
BIA 2 mol « L' ¥RIRBRZ L RBLSE, F B AR A0
E Asom B, B (BERFL AH-—ZAXNEA
AfE) / (MBI AE-—=axRIL AE >
2.1 B R,

1.8 %E%E G itk R KA 4 Cystatin
A TR RE SR 2 100 S BB AN 400 W R AT
SDS-PAGE, {B% Z PVDF i, PVDF EFH AR
(% 5% BSA ¥ TBST) FE R M 3 h; MA
132000 # B Cystatin NEIL MY, 4¢CHE L
%, F TBST E¥% 3 K, 1K 10 min; I A
1:5000 HBEHRBARICHET/DRILE, 37C
$%% 1 h; TBST YEWEYE 3 K, B K 10 min; B
HR#417 DAB 85,

1.9 £ZALLFRR AP KL Cystatin J
BEEEE, HAL. FFAE. BERNG, ANEZRTPE
BE 24 h, BBEBEBEBR K, OCT @&, ¥ K
10 pm B, BT, #47 SP e, Y 2N EMET
FALYEEE KA (A B) BF 15 min, PBS Wk
3, WK 5 min; WL EERZEME (B R
M 10 min; AEME, WM 1+ 2 000 MBI
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miE, 4CHELH, PBS ¥ 3K, 8K 5 min;
BEM R ICHEDR G (CHRD, ZREF
10 min, PBS #h#E 3 &k, BIK 5 min; HNEEHR
MEVMREA-TEYWE (DB, PBS it
3, B 5 min; DABIKXFIEZ R 10 min; H¥
Kehdk, HRAKER, BEIERK, —HEE
B, dEMARE . AR R A

2 & R

2.1 ¥4 Cystatin B G A&X s HMUWERL
EHEHA Cystatin, Bid REHEEM Ni*"-NTA
BFRMEN, F8HHTE SDS-PAGE H#HXf 41
FREH20 000 2B —FH . BIALEHE
% BCA BRI ER 0.91 g+ L7, RAEHK
BAHAESFER: EE4ERE, £ 14.2 min
A B — g, EEALE 95.3%, HRHA
Fh1.084 (HEE 10%4)., WHE 12,

Mr 1 2 3 4 5 6
170 000
130 000
100 000

70 000
55 000
40 000
35 000

25 000

15 000

10 000

Bl 1 SDS-PAGE ##ll 41 Cystatin ()38 15 F 4k i bk B
Fig.1 Electrophoregram of expression and purification of
recombinant Cystatin detected by SDS-PAGE
Lane 1: Standard protein marker; Lane 2: Total protein of E, coli
BL21(DE3);Lane 3: The total protein of E. coli BL21(DE3) with
transferred plasmid pET-30a; Lane 4: Total protein of E. coli BL21
(DE3) with transferred plasmid pET-30a-Cystatin; Lane 5: Sample

washed with urea; Lane 6; Sample purified with Ni** affinity

2.2 ¥4 Cystatin ¥ RANFGBHERGHHER
B #& E 4 Cystatin fil A B B3 I0, K JNE B B2
REHEZBH T BE. X Cystatin B 1 A & X
0.014 pg B, RREHBHRATEEE M 10046 T
% 43.73% . Cystatin #0052 i J& F 07 26 4t #p
], 24 Cystatin I A 0. 021 pg 5 0. 042 pg B, KJK
EHBMHNBRAEESAETEE., LA 3.
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Fig. 2 Identification of Cystatir; purity with reversed-phase

high-performance liquid chromatography assay
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B3 EH Cystatin 3 ARJEE G BEEEAMHEN
Fig. 3 Inhibitory effect of recombinant Cystatin on papain

activity

2.3 Cystatin e F 8 ELISA BMERE

chromatography. 7~ : Cystatin HLIMFRM X 1 512000, BWFE1,
# 1 [E# ELISA &4 Cystain $i M F M
Tab.1 Titer detection of anti-Cystatin serum with indirect ELISA
Agso
Group -
i (X10%) 1 2 4 16 32 64 . 128 256 - 512 1024

Antiserum 3.8000 3.2794 3.0247 2.9804 2.6116 2.4018 2.2060 1.9224 1.7118 1.5116 1.1414
. Serum before"ir'nmunity 0.7810 0.7379.0.7028 0.6802 0.6711 0.6627 -0.6738 0.6502 0.6498 0.6407 0.646 7
: Blank'cpnprol 0.067 3 0.067 3 0.067 3 0.067 3 0.067 3.-0.067 3 0.067 3 0.067 3 0.067 3 0.067 3 0,067 3

P(H)/N(=) + + +

+ + + .+ + + L =
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2.4 Cystatin R AHFHRRAANRBAESTFH
Cystatin  Western blotting ¥ #; il it if 1& 2 51 &
B ik Cystatin ¥ R M. 7EH A pET-30a 55 i
P EEEHS, KKEWE Cystatin F#E, 5
A pET-30a-Cystatin ) X G &, & IPTG i#&®
J&, B E T Cystatin ik, W, BHETEH
s, AN BIEERA Cystatin 55, HY
REB—KW. WE 4.

1 2 3 4
—_— -

K 4 Western blotting IR Cystatin )R F£ik
Fig. 4 Prokaryotic expression of Cystatin detected by
Western blotting method
Lane 1 Total protein of E. coli BL21(DE3) with transferred plasmid
pET-30a; Lane 2: Total protein of E. coli BL21 (DE3) with
transferred plasmid pET-30a-Cystatin; Lane 3; Sample washed with
urea; Lane 4: Sample purified with NiZt-NTA affinity

chromatography.

2.5 Cystatin i F R F R RN W A AL
Cystatin GEHLALEFERUROE D ZRE
ik Xt g 88 R Bl 4 4 B Cystatin B 55 5 8 51,
HFHRER: WHASAEER (B S5A, RER
PO B, LA M. BRAER S B R
AFSRERRERE (FFkfin) (B 5B~F, W
fHwo),

3 3

H BT X bl 4 3l 91 B I8 19 Cystatins R £,
L AE A AR o ) B R A R W B M R
BAMBFAR, S S5MEmEHRAD . AN 8k
A MEERY %, R, % TF Mk Cystatins
MBtRBL., EEBMEHMRT KA, Mk
Cystatin (FHKI) WHBE5AEGEAY. K
BRAEBUAEEMEER.

BRAKEANHEME R Cystatin
mRNA"*, (Hfa & H A F K Cystatin BEHK K
AR T B, AXEE Y T3 A% Cystatin
HOTARBERSM4gh RIKBTEL
Cystatin; £ RELHM Ni*"-NTA B EFFEM
BT, #ESh7E SDS-PAGE 2 H 5 — 44, HLH

ELERTRKENRERD. W, BHTHFH 6X
His yr&f S BEERE, dbMBEBHABEAHEM S F
JRE R 20 000, 5 Quantity One 344347 B 1)
FEOMEMNSTFAERRN 19 000 WER -, &
BN EAE X His inEM SHER, ZEAM
X FHREN 15000 CEBRRBR), SRRE
B FRMEY'. Azocasein ¥ Bx: His fr%
MSEAWREH KL WMEL Cystatin ) H1 75 4.
FES, ERBHEAES TRl ES Cystatin
AERT 5%, UEERER: REHARANL
s, MOARBBEEE STFHREAMRT ALK
Cystatin ABIEAEAEEER XL,

BT 7k 4 3 9 A 2L 3 4 Cystatin [7] 38
EZUS D mERERZE TSI Y. = RE.
L —K Wl 2 Cystatin HLIK, ZESHMEKRRLXTF
FBRH L Cystatin B 5 F kKPR B 5.
AT HRIPXAZTHEH AREARA
QuickAntibody-Mouse5W £ #i il % 1E7, HEE
4 Cystatin BB K. HEMBEH RBEH KD,
HURMAER. AEAHIERRWER . Hrikr=E4Hm
HitkE4 1 E WL A, ELISA &£ R HHAAHFRER
ThIKE B BN ) Cystatin Z L EPLMTE. T &
HEMTRR ERBERERMABREN, B
REBEORERBERABESRAMERERMLYFE,
NREEEHrHREMY ., I TEMRLES S
SLREDL AR R RER I A7 R AR R 2 FhRAL, ARE
#H#1T T Western blotting fip i H A2 FEK
W, FRRR: HMBEDEREINIEEERRER
PR ¥/ B ¥ K& Cystatin fJ L, 7 Western
blotting Kl o, HLMIEAERE FRAMBEHATEH
BE G b 2 K W B T4 Cystatin 31— 4747, ULBA %)
BN EZRENAARBES, mMARFREME
R REASMESRER. BEFE. ¥,
Mg, BB AWM ERMAELE, BT
Cystatin ffy—FfE OB E N EZBEHAA S Z
HFfE, BE#EARHAA S Cystatin K4 HFE &
AE, MxtRAZRAELREE, H#F—-2 U EH
Cystatin BH RIF R R,

EHRAFIAEGREREMBEERNEN RS
B REHF L T EHESE Cystatin, F@ETHH
HREER BRI & T 88 Cystatin BB A, &
CAEH ¥ — B B f 2K Cystatin 44 40 4 F A=
HEM, RLLAE Cystatin fE R AR T RO AR {2
ik B E 2 S T R DTS B AU S R
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