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[(HE] BHE EEMESHARMEESEEAR (metalloprotease) HMISILHEIFLlifb Tk Wy, WMECHAE N 4
WD R AE/ NI il . ik MRIERIAFEIIRREE (EST) MFMESREGTS 1Y), WEA &R EAREN I HA
MW H cDNA JERE (SIM2CFBO4, & FK SjB04) i M8 iZ gnig 2k K A By, W ek = JF R IRk pET28a Rk,
BB RAR 2 S FENT Ak Fek 7=y, A RENE (Western blotting) AT HARBEIsME 1 FH B3 S e o vk, W
524 A 26 A BTE I0L WG SR AR LR PR BG4 A1 . #4518 HL C5TBC/6 /NRBEHL A B4, SEIR4A ] SjBo4 FEAEM (25 ne/H) e
PENRR, HE3 vk, BRIAIRE 2 & X RRAL AR R (50 W/ H) . RRGBEE 2 J8, 5 BUES IR 402 4% H A 1
Ry, W5 37 REESIE 6 d /NREEE, TR E 28 VBRI N 28 42 I/, 1T IR R I 4R A
It AR, SR RS T SjB04 BLH (ORF 528 bp) M4wAS)F 4, M TR RINEMR, e RIGERA R DR
ik, GHARERMZENTEFBALEHEN SjB04, RIS CERMSE R TR, SjB04 FZE AT H A i W b
WIS . Western blotting /- HT 45 R R, AL 11 SjBO4 REPIER YL SR LV FI A BE SRUNLIE R, FEARRT 5351
B (M) 29800 4t B —iEMr 2 . FZ4iLTE F1900% C5TBC/6 /NG, WURER K 27.1%, IR N 57.8%, it
SLREARAS 0 HAS M B SjBO4 FA B (1 F 28 AT H A i e e i i 8 e B, AR T B eyl R H AR i T )
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[ Abstract] Objective ~ To clone and express a metalloprotease gene of Schistosoma japonicum, purify the
expressed protein, and investigate the induced immune response in mice and its localization in the parasite. Methods
Specific primers were designed according to the EST sequence and used for amplification of the encoding sequence from
the S. japonicum cDNA clone containing S. japonicum metalloprotease. The gene was subcloned into pET-28a plasmid and
expressed, and the recombinant protein was purified with HisoTag affinity chromatography. Western blotting was used to
analyze the immunogenicity. Eighteen C57BC/6 mice were divided into two groups. Mice in group A were immunized
each with 25 pg purified recombinant SjB04 at every 2 weeks for 3 times. Mice in group B received only adjuvant as
control. Each mouse was challenged by (40+2) cercariae at the third week after the last immunization. Fecal samples
were collected for 6 days from 37th days after challenge. Eggs per gram feces and rate of egg reduction were

calculated. S. japonicum adult worms were collected from infected mice, and used for preparing frozen sections and indi-
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Results The

metalloprotease gene SjB04 was cloned, sequenced and expressed. The immuno-fluorescence localization showed that

rect immunofluorescence staining with specific polyclone antibody to S. japonicum metalloprotease.

SjB04 protein distributed mainly in the intestinal epithelium of the adult worm. The recombinant protein was specifically
recognized by the S. japonicum-infected rabbit sera, showing that the expressed product possessed antigenicity. Mice
immunized with the recombinant protein revealed a reduction in number of adult worms, eggs in feces by 27.1% and 57.8%,
Conclusion

respectively. The recombinant protein of S.japonicum metalloprotease has been obtained with M, 36 500.

The protein locates in the intestinal epithelium of adult worm. Immunization with the SjB04 protein induces significant

reduction of fecal eggs.
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RGP AR, 75 & A0 IR 2 b B LSS A Ak A
ARSI AR R R v 2 R 4 S AR R A S B0
IRIEGURE 52, HAEF, *F AEEREE SR E A
i DR B REAE T HIR A RIBZE >, (B4 X34k
A4 m A S R A S i R D, ARk, Bl
TR H A M BT RTT R, RILT AR Bk
K, AL ATRMBER XTI (EST) T
3R iz B DNA SR, Mg & H AR I 0% 4
JEHE HEEL SjB04 B HZH BTk pET-28a/SjB04, H% A
Kip¥eds wFeik, Haifbi Bl SjBo4 & Hk 16
P, IR A RUR N AR T 5T

MRS A%
1
L1 Fokfedsk SHARMWA (Sj) 48EEAmME
[ (ORF 528 bp) F#4If% cDNA (GenBank % 555K
AY810171) , pET28a ki, KWk %A IM109 Al
BL21 (DE3) Wt ARSI = i,
1.2 =3sd HEHEE TR CSTBL/6 /N, 4~6 JF
%, PR 20 g, W EREBE 5B R
Pyrbts o B A I A v R Btk 2 e e v s T
sl O A A R TSI 4 o i A O IR S A A
SEE T E R,
1.3 E£&&XA  Tag DNA REHE, FIE-B-D-Hift
2L ZUBEFT (IPTG ) P S8 =W R (ANTPs) W B 15
FEMAYARAF, BRU/NE DNA F BEJGE R [
WRFA & A AL R s AR A FRAA R, BRI
VIl EcoR 1 #l Xho 1 W H J6[E NEB AF], HHH
L DNA /N s i) 28055 & A H EBTM V-gene 28
A), T, DNA R A 3 E Promega AH], 4iflHE
ZH R T B ER-A 5 = S TR BUIEHE (Ni-NTA  agarose)

W REIE H 5% Amersia QIAGEN AH], #5844k 5
FAE PN SE A% R F 561 DIFICO 237, AR 4
AW EEFRIC B E L 1gG (HRP-IgG) Fl 505 SRR ¢
£ (FITC) FRICEHIR 1gG (FITC-1gG) M [ 3 [
SIGMA /A,

2 FHik
2.1 SjB04 AW K By L ARG SjBo4 FH K
cDNA TEfER 4afid /741, M H Premier primer5 #4453
Mgt 1 X514 P A P2, i B TAY T
A RA R AR,
P1. 5'-CGCGAATTCTTGGCACGAGACGATCCCAA-3’

EcoR 1 BYI 15
P2. 5'-CCGCTCGAGCTTGGATGGTAATATTTAG-3’

Xho 1 B S,
Hogrg[ 4 Pl ky SjBo4 LA 5" 3, 51 P2 N Sj
metalloprotease FE [ 3%,

DL H A I B cDNA 32 f% SIM2CFBO4 Ay 152 A 2t
1T PCRYHY, SO SRR R 25wl (FLHEREAR 2.5 pl
1% P1 A1 P2 4 1 pl. 10 mmol/L dNTP 1 pl, 10x
PCR ZE i 2.5 wl. 5 U/pl Tag DNA A 0.5 pl,
MgCl, 0.75 ul, XEEK 1575 wl), &N, 95C
5min; 94 °C 1 min, 55°C 1 min, 72°C 90s, 3t 30
AMEA; 72 °C 10 min, B 5 wl PCR P=WIME 1%55i05
WHEERS HL VKA HT . ] DNA A BEP s e Mot &35
54lifk, PCR 724,

22 FLRA pET-28a/SjB04 t9#i  ¥4lifk iy PCR
P2 R R pET28a 430 HIFR il ¥ N VT EcoR T 1
Xho 1 #EATXUAEYT, BEYVI =4 H DNA Fr Beb s fige vl
WG S fh i, 9% 51 BEJRMRIE L, H T,
DNA % 4% B % $ 2lifk 19 B 09 3 R BRI B kL
pET28a, I-44 3% 42 7 W Ak KM 35 A T IM109 A4k Jak
AL, LIS E 2 A K pET-28a/SjB04,, Bl
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HLBEHL pET-28a/SjB04 H 4H kLAY B TRV, AR o
2 DNA S0 & e A7 SOk it e fnalifk, SRI5H
PCR ., D) FAZ A R T 51 43 B J7 2 % 22 41 0k pET-
28a/SjB04 FEATHE

2.3 SjB04 @k A E ey RAZ AL KR Maifb i
pET-28a/SjB04 i 21 i ki % 1k A K W 3% 75 1 BL21
(DE3), FHLPEEL BL21(SjBO4) BATH V& HE RN T 5 R
F IR Z (Kan) $i 1 (50 pg/ml) B9 LB 55 32 20 ml
(50 pg/m)H, 37 CREGRTFEEWCIE (A g [H)=0.6~
0.88F, HL 10 ml 4323 1 8 I A IPTG & 4k &
N1 mmol/L, #kLEE%EFE4h )G, 48 1 ml #
7 10 000xg B0 1 min, WCERAANM, 050 wl
PBS BV, HU 10 pl BILA IxER PR Ik e B8 e v
Wk (SDS) FAEZEMML, 100 °C Ab3 5 min, P+ %%
SRR EN- R IR ERL BERC LUK (SDS-PAGE ) 43 H7%%
RTE L, HIK S R IE (5%) 80 V, 7Bk
(12%)100 V. 7% B Hss 22 (R250) [l . e, L -
PKESTRI

24 SjB04 Tk auyh &L SUERIBEN
SRR, A B R pET-28a/SjB04 146 35
FRAEFRDT LB (7 Kan Pt 50 pg/ml) HiFE K&
Tk, HRRIBE RSO LR LT, WA
G PBS Ak, RERAE SRR, mEEL, 7
W, InBEZE PR, EWAA 1h, 10 000xg &0
10 min, PR 3E, F Ni-NTA agarose B g % Fl4lifk
HEM,

2.5 SjB04 TE G 9% & ft FP i (Western blotting)
4 B SjB04 FEA K 1iE4T SDS-PAGE Hijk, #H
IR H R R ERA4E R (NC)IR, R Western
blotting 737l LA ZliAb i B4 AR 1 e e 3R A i el i . 8
WY 42 d SR I TS FIEE R SR L IE S —Pt, #%1:100
Ll B, LA HRP-IgG $ifk (1:1500) 1EH =¥,
B NAARFRE g 500 wl, FEFTASIN 20T

26 DREFESYEE N 4~6 FIRH C5TBC/6 /N
B 18 HAr sl (Fpl 9 H), Lok AR A AlifL
1Y SjBO4 FEZHAR [ (25 pg) SR N sE RS RIR S 5
HlBLFLAN A H R N 2 50T, 2 S 2y SjBo4
AR (25 pg) SRR (50 W/ H) HA
MG T 2 S0, 4 B MUHSE A n
SRGUE LR, X R AR fegss (50 /), 6 s
PIZH A R IR G R (40+2) 2k HAR MG HU
W, BRI E A 37 RKIF IR /INRIEE, Lk
£ 6d, BIERMIMERE, H 0.9%4EMEKERIM,
e, H 160 HA1260 HJE i, Wb mupiE
W, B 100 Wi F e Bkt 4xis B g, RPN

T, BEAEER 3 kiR, TR R R e 2 R
SFRME, RO, BERGLE Y 42 KHIGVINR,
T IIGRE T SO P OB e s [ I B U
UpRE, L3, H 10% KOH F 37 Ciifk 6 h,
B100 pl T A e ks B g, O ESE ] b
ok, H 3 AN FEAE Ao R AR 3R 5 R =
[ 1—(FgBe2H 34 H g5 REZH P34 HU ) 1x100% , 9851
= 1- (s V-1 5 e A 2 (8 ) BR gk XS B ZH 1
PR FOFALZL (B M) BIEK) [ 100% .

2.7 TS JE A R AR M SjBO4 fE R R 4LLR g T
Ao SBrEERY H A W R R R R 2 T BERER SRR
IKEPERA Y (OCT) B, 1E-18°C~ -30°CIREE T i
J A~6 pum SRR VKRV o #%SCHR[7 )07 A T %A
PEOGIRE , 3l Ak Y B 2H 28 1 S i AR MLV |
RIS N —PL, FITC-IgG M i, FPOLEHEE
(Leica, FEHE) WELLER, FFHM,

28 AMEEFLA HEBRFEEMEST, 78 Gen-
Bank il i 8 H-55 H P 50 L (http: /Avww.nebinlm.
nih.gov) ' blastn #47, I TM PRED #K{4: (http://www.
ch.embnet.org/software/TMPRED_form.html ) 73 #7 #5 & [X. |
A SignalP3.0 214 ( http/Awvww.cbs.dtu.dk/services/Sig-

nalP) FEME RS S ARSI, H SubLoc v1.0 Hft:
( http/Awwwbioinfotsinghua.educn/SubLoc¢/) T & FH i
ML RE AL, FHScanprosite A (httpusexpasy.orgtools/
scanprosite/) T8 FH I IREN 5. . F SOPMA #f4:
(httpdinpsa-pbilibepfi/cgi-bin/npsa_auto-matpl?page=npsa_

sopmahtm]) T £ 4 — 2% 2544, FH PHYLIP {44
F AR i W 1 4 S 2 11 6 AR

# =X

1 SjB04 EEH PCR # 1%
Y5 SjB04 4K ORF ¥ it —XF N & EcoR 1 |
Xho 1 VIO S AB19, DLH A MW H cDNA 7R
(SIM2CF-B04) MHMRIESFT PCR 788, F=¥14: 1935
BRREERC LYK, TEZY 500 bp &b R 1 4575 M 457
R R/MH— (B 1),

2 EARH pET-28a/SjB04 HHESLE

M HE B 40 kL pET-28a/SjB04 FIH: St 5 1 ¥k
1T PCR Y1, XFFHYESCREIETT EcoR 1 1 Xho 1 AU
YIS g, 455K, PCR ¥ MUY =4 1 &
29530 bp %5, S5 HMERERFBERKN—5 (K2),

3 SjB04 BEEREMIFESRIAFMAgEL
SDS-PAGE Z5 5 o, 78 M, 31 000 Ab45 — 7 b
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M: DNA 1:/14‘3':4:\%. 1. &BEEABIERE PCR =Y,
M: DNA marker; 1: PCR product of metalloprotease gene.
1 SEEAHBERNPCRER (1%5IEFEEKRIK)
Fig.1 PCR product of metalloprotease gene
(1% agarose gel electrophoresis)

5 000
3 000

1 500

500

M: DNA bra&i#y; 1.2 pET-284/SjB04 H 4L FRLHI MY,
M: DNA marker; 1,2: Recombinant pET28a/SjB04 digested with EcoR
I and XhoI.
2 pET-28a/SjB04 EH G MEEYILE
Fig.2 Identification of the recombinant pET-28a/SjB04
digested with EcoR 1 and Xho 1

i, 5 SjB04 H A M H RIS AHXS 43 BT AHAT .
fill & 2 1 ORER o AL R R B AP 7E . FH Ni-NTA
agarose T I 7% Fl /2 A1 ¥ 4k SjBO4 A H 1,
SDS-PAGE 73#fr, #ffs 1 alifbnysHHE A (E3)

4 SjB04 Fi5EBEH Western blotting 5347

Western blotting 73 H145 5 W7~ , 76 M, 29 800 4k
AR, RUILEmEAE A LS R
. BRI oG 456, M SRR IS T
L, EMZE HBEA —E R (B 4),

M,
97 4000
66 2000
43000
31000
20 100

14 400

M: EAFHRED;

M. Protein marker; 1:

1. ESJGH pET-284/SjB04; 2~6. #lifbFE A,
pET-28a/SjB04 with IPTG induction; 2-6: The
elution of fusion protein.

3 4i{k pET-28a/SjB04 i & & B K SDS-PAGE 4347
Fig.3 SDS-PAGE analysis of purified fusion protein pET-28a/SjB04

M, M 1 2 3

124 000

80 000
49 100
34 800

29800 |

20600 |

7100

|
M: EITBREY; 1 MG 2. B 3. SRl

M. Protein marker; 1: Normal rabbit serum; 2: Infected rabbit serum;

3. Serum of immunized rabbit.
4 pET28a/SjB04 FiA7=HIK) Western blotting 4347
Fig.4 Western blotting analysis for the expressed product
from the recombinant pET28a/SjB04

5 IREERFRPRE

C57BC/6 /NRASERI LI EE R R, e
BN 27.1%, HFALURIIER N 16.2%, FIHHIE N
57.8% (£ 1),

6 SjB04 7£H 7K B Y R A A9 2H 8 RE L
[ SR DB M4 R /R, SjB04 FE A e
H A I BRI R, R o othom, B4k

*1 BAMKHESBM EAEAEE/NRNEERR
Table 1 Effect of immunization with Sj metalloprotease in mice
S B R SERIF AL JFI N % SO BT IR

2151 Worm reduction rate  No. of EPG in liver Egg reduction rate  No. of EPG in feces EPG reduction rate

Group Worm burden (%) (x10%g) (%) (x10%g) (%)
Xt A 19.2016.75 7.96+2.59 4.2720.35
Control group
SR 14.00+1.09 27.1 6.67+1.67 16.2 1.80+0.46 57.8

Immunized group

* EPG A ridE (BUF) UPEL, EPG. Number of eggs per

gram feces or liver.
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A GBI HMEREIEA R B HERPIEX IR, C. SjBO4 TR INEERL; D: JUBIT MERBIMEX IR, £, MEMRPIWEXIE; F. SjBo4 fEMEHUAN

HIE L,

A: Male negative control under light microscope; B: Male negative control; C: Localization of the SjB04 protein in adult male; D: Female

negative control under light microscope; E: Female negative control; F: Localization of the SjB04 protein in adult female.

5 [EEEREZEERT SjB04 7 B AR MR A AN ES (x20)

Fig.5 Localization of SjB04 in S. japonicum adult worm by indirect immunofluoresence method (x20)

oA s BAPERTIOR WSO (1815).,

7 EMERESWER

B B MW AR 2R IR Y cDNA P84
881 bp, 4 ORF Jp#rleiHELE, It 528 bp 4t 176
ANEHRIR, SR 6.07, HIE M, R 26 500, &&
FERR 5 EL XS (blastn) , SjB04 J& T8 F 1 pitrilysin
FIEW R 0, 52 Mg neE (& x5 h
AA154674) . IR (B35 HNP_001100833) %511

72|
100

pitrilysin 43 J& & B AZ T IR)7 51— Bk 62%, 8
AR b, BoRnE RS M4 R Ostreococcus
tauri W) WV B/ NED A 41% 00 FL (B 6)
AW B EE AR IEIN SBO4 2 it 8 11 (040 < 37 T
ML, NESAESIK, TR 54~74 B AR &
A ERFEX. (score=497), M1 20 A ELFRF
W THREERITIMIZEE 1 o MBI 38.2% . TCHRAR
i 38.76%F1 B & i 8.43%,

pitrilysin metallopeptidase 1, isoform CRA_b [Homo sapiens] A2

pitrilysin metallopeptidase 1, isoform CRA_c [Homo sapiens] A2

pitrilysin metallopeptidase 1, isoform CRA_a [Homo sapiens] A2

metalloprotease 1 [Homo sapiens] A3JS

— pitrilysin metalloprotease 1 [Mus musculus] /NER,

86— pitrilysin metallepetidase 1 [Rattus norvegicus] #BZF R,

Pitrilysin metalloproteinase 1 [Xenopus tropicalis] JEIHJTUIE

pitrilysin metalloproteinase 1 [Danio rerio] ¥
metallopeptidase[Schizosaccharomyces pombe 972h~| ST Z45H
Cymlp [Saccharomyces cerevisiae] W EERE

pitrilysin family metalloprotease (Cyml). Putative [Aspergillus clavatus NRRL 1] 1%
metalloprotease [Aedes aegypti] 35N AFHEL

metalloprotease [Pelobacter carbinolicus DSM 2380] ZKUTFMW)H B 444
SJCHGCO03612 protein [Schistosoma japonicum] H ALK 4L

41 pitrilysin metalloproteinase 1 (ISS) [Ostreococcus tauri] —F iy ZHEHEAY)

0.05
iE: Pitrilysin metallopeptidase 1 42K [ pitrilysin MV Z G5
6 BZARMEREEEBERRYHBHLR

Fig.6 Phylogenetic tree of S.japonicum metalloprotease homologous proteins
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TR M ARG R B S R s
HERMER, X i U IR AW S0 BT 2 B
BIPUATAE WU T | R R RYBT I H 24 ) A 1A
RS PR DU L R A ARk, XS5 M du Az
A FE (FEEERYBR) BB R T T
ZHAWISE . AHTE R A R by — 38
fil——& R N, HRTEaT R RS prs s

&8 H e — R U & R B T AR E
iy, AEAET I HUA 3 S A B — s IR LK
fitg, JCHIEAE)A ) R BpiEf P ZAE ™, Day 5%
I B G AL 4 T 2R 1 B A R R 1, 10-48 AU %
(phenanthroline) , BRGNP TR 1IE A 2 FC i
HUl e R E SR & mE A, =S
HIIZ-SDS-PAGE 731 HAS i W B i N Yy, #e
HL UK I AR BEFSE T-AN [] pHL 2% v ik R it 0 51 7] 0B
XPH A Y 4 2R A AT AT AT S, R H AR g
H i N A AR SR AR I, A R S AR
FEARTG Y H A 15 455 J 2 I H AR I H p e rp
MIZHLUVE NS RAH— 2, Etges SF A X M I fE
TSy Y48 2 i 5 A RO 2L s 1E RIS Te
K, BN HUATERS EARN BFAGEIEN . X Lepisik
WY, S| a2y AE AT R E AR, (HHAE
FABLHI AT AE

AR A I R 4 i A P R L e Y D R i
ARERAE, (HN AL BT 5T I B A= BRI RE |
T B vy FH G 2 R S e U AR A Bl TR R AR 1
qug e AR TP RER . ARPFRETE ML EST
e r Al b, DLHA M L eDNA SEfE i, i
RS GRS T 528 bp K/INK 42 i B il 3 A
MIZAS A, JF IR R I 5 A 1A 2R G R ik i Ak
K, MR FENT AT T aifbny b, it
XA 3 A A RE AL sy 80, & %
A 24 N-HERAA A 2 DN C BRIk A
2 AN ER e R RR AL A . 2 A N-TE Ak
BLEFT 1SR BT 5 T AL

I 2l Ak 25 1 A5 1Y 4 5 P 2 BT Western
blotting 7387, 45 3R W28 8 A 100 1Y i SR
A E AN, R A 27.1%, ZEIEHE A
57.8% R 5| EE i B AR F H A i e 45w 2
BEDR B 23E ) T 3l e ] W kvl D e/ B S e B
AOHE o H T i He e B R il W U R ORI, A
TN LU T Y HL DRSS HE ARSI = 32 Al i W R
PHERR RN, RIGERP 2R H i W Ui Y 322 4%

PR RERE, WA S SRR, B
TV DI RO 1) A R, AR R TR 0%~
900%™, I, A= FHRE 45 AT AT R I g A
MGG SiBO4 2 111 S e R K AR kg 2 FH 92 1 ik
TEBL IR A I T S (B 2P 5T
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