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RGO, Ak TN SCE-2b FEF R GRADIT 5, 2 il i W H 72 sk B R S M A R ek A, ) RT-PCR FidE A
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[Abstract]  Objective  To clone, express and purify Schistosoma japonicum elastase-2b gene(SjCE-2b), and ana-
lyze its stage-specific transcription. and expression. ~Methods The coding sequence of the Sj gene was predicted, and a
phylogenetic tree of S elastase was drawn. RT-PCR and Western blot were used to investigate the differential transcription
and expression of §jCE-2b gene during the developmental stages. The SjCE-2b gene obtained by RT-PCR was subcloned
into pET28b, and expressed in E.coli (rSjCE-2b). The expressed protein was purified with His+Tag affinity chromatogra-
phy. Western blotting was used to investigate the immunogenicity.  Results RT-PCR showed specific bands in sporocysts,
eggs and adult worms, while Western blot showed that the recombinant protein (rSjCE-2b) existed only in cercariae and
sporosysts, with Mr 31 000. The expression vector of §CE-2b/pET28b was constructed and expressed in E. coli. The re-
combinant protein rSjCE-2b was specifically recognized by the S.japonicum-infected rabbit serum.  Conclusion  The tran-
script of S.japonicum elastase-2b gene was found in sporocysts, eggs and adult worms, and this gene might be a potential
candidate for vaccine, for drug and diagnosis target.
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I B R R FL A 1 E R, R
KGN RAREAT (APEE AN, elastase) &
PETHZAEMD, SRR S DA RS I 2 A T
SERIRR AT IA LRI, REREfR T S KRR BT & £
EEH ., EMEEN ., IV AREE A L EE M
PERASFZR RO TY0, 8RS8 E Er
AR,

20 28 90 AR 2 R i Wz H R Wl v 2 1 gk
PR HIREEA T T HER A BIREFEST, (EL H A i I e
PEE AW (SCE-2b) IIBFSE H Al oAk WARGE , A
W53 ok [RIR AT L7k, 78 H AR I H 5L PR 4 v -
& SCE-2b B, WM gL T S, RIS
Yy, PRI R K etz b N, FEREINZ LR e H
A LR A BRSO

MRS

1 ##

11 &kfaARbekk WL, % IR Ak
TRV 2 %R (R 2~3 kg, MM, TP ER
SERESE S L) T 1500 £ R R H AR i
W R, RS 45 d HATRE > B duEn , . 4
H C57BL/6 /N (MEME, 1K 20 g, 0 A hER=RE
SCES AL ) R HASINL M) 100 2%, 42 d )&
TR, BUFE, AR, FRSEUKIEPERIRITASZ, Wk
B, 22 C~27 CHEHEAAF THHLEM), 4°C 10 000xg
B0 15 min, WEEM), WA, THM) . BUEYe
TG 45 d BYFHTEETIR  (TCH) I W O B I6 BT 58 B
PRAL), mORR, R B, AR KIS TR
WA, BY . KRG EYE 60 d 2247 FHIEET
ETREUKT, 28 CEIRAM Pk EY, FABiA
BiBUR M), fETA MK 1000xg BL> 10 min,
Bogiye, wEEWREILK, faH 0.15 mol/L PBS (pH
7.2) V3K, EEECE T, SLRIE-20 CIKFETR
fEes i, B, e, AERUHIE S A (MM, KGR
25 kg, BT ERBEBER S L) YL 2 000
SR, BRYLIEEE 14 KA 42 TR, HEITEM]
EKISEE 14 B s, LI 42 HgRMER AR FXK
P PBS VB 3~4 K, BEWE ARSI,

12 EZXAEEE  H RNA 20X (TRIZOL Rea-
gent) 14 H ZE[F Invitrogen 23 H] 2 1 8% cDNA &
& HAS TOYOBO A Al 7= ;. Tag DNA RA T |
S HE-B-D GRACEFLE H (IPTG) RS A% 1 — W2
(ANTP)) B Fig3E A A1/ ), B 7 DNA J Befht
SR IR G [ A R R s A A R, BRI
WG Hind T | Xho 1 3&[E NEB A W]/, H

AU J5RL DNA /Iyt ek il 28 3% & i B AT V-
gene A W) M, T,DNA JEREEEIE F 3 [E Promega 24
ﬁj , BugBuster % E?ﬂi%ﬁt%ﬂﬂ@ E %%E] Merck /A\ﬁj .
afi Ak 5 2 2R 1 9T BB 2 — SRR B IR R (Ni-NTA
agarose) MBI EEE QIAGEN A d], HAKH N E
FEAN M4, pET-28b JFUKL . K ¥R A I DHS«
BL21(DE3) ¥ ARSI = 4e (it wSjCE-2b EHHBEHZE
oLy i ERL 2= B R sy il 4

2 Fik
2.1 FAM SjCE-2b #9 % #5755 ARYESRES SjCE-2b %k
S (FE5145 A d000046963.contigl ), i FH L[
534 T Netgene2 W% 5L K B 41 i+ F N & 34
B, IAFA SJCE2b 194t/ 751 (coding sequence,
CDS).
22 SjCE-2b A3 &F o4 FAEYE B4
MEGA3.1 DL} TREEVIEW F4 % it 1 2 i 38 1 26 1
ity LR R B R G AR 21 F Clustal XUO'58 4%
FER ZFEHIERE ;. 1 EXPASY w34kt T 5 Fi) 5L
PRI A 7 B A 4 BRI AR o i A A5 R A
23 6 ANRHE RNA 2 2.0 RNA FREUAH U
WIEAT , EELPRN . 43 SIFR I U H AR i R 100
mg, fill 1 ml Trizol iA3F), F 30 CHFHEE 5 min, A 0.2
ml =5 HE(CHCL), 30°C 3min, T 4°C 12000xg &
> 15min, BAH BRI 04, IS8 05 ml,
25 CYEH 10 min, 4 °C 12 000xg &[> 15 min, 7 I
o TUEFINA 70%8E 1 ml, 4°C 7 500xg &L
5min, FLEE, BT, BIRUET 100 pl ZHERIR
TR (DEPC) AL HEAY K, BT -70 CR IR,
AT T 20°CORAE R . [RIBs, PSS
it (GeneQuant Pro, TE[E) U AE WG (A /A 0
), ARIHIEHEEERS ik /AT
2.4  SjCE-2b #5 RT-PCR ¥ 3%  FRIE B K SjCE-2b
J# 4, H Primer 5.0 8 AFi it 1 % 5E R 59
SjCEPF/S;CEPR, X} SjCE-2b #4T RT-PCR ¥4 , 5l
Yk bR A B AR B F A AR
PF: 5'-CCCAAGCTT ATACGTAGTGGTGAACCCG-3'
Hind M EFYIHE,
PR: 5'-CCGCTCGAG TTAGATATTAGAGAGTATA-3’
Xho 1 UM A5

H45 HUBH B RNA SRR, 55 2R MOt S kg e s g
[Oligo(dT)20 14514, 1 RT-PCR $AR A B cDNA
B 1BE, ROV AT 20 wl, HU2 wl cDNA ity
T 0.5 ml B.LETIMAGIY PF AT PR 4529 20 pmol |
4 T i A% AT W2 (ANTP) 200 pmol/L, 10xPCR 2%
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M 5 L, Tag DNA AT 2.5 U, FINTCHEBEZEK
2 RRVAT 50 pl, TRAT, RT-PCR W& 95 <C

4min; 94°C 1min, 57°C 1 min, 72°C 1 min, 3£ 30
AMEFR; 72 °C FEMH 10 min, SRJEHEYHE S W EA T B

RVHEERS UK S . Fe M e ) 6 v DR L [l
T 20 pl ddH,0 HY, —20 CI3A%.
2.5 E R SCE-2b/pET28b th #y 3k 2l i
RT-PCR F=i#1GokL pET-28b 433 Hind I . Xhol i
FPXEEY], alidb mISOSEG D19, DL 8:1 BE/R Uk B
I, F T.DNA %32 Bl S U1 5 19 SjCE-2b F Be il
XY JE R pET28b 4z, R R ™ Wyt A bk
ZAKIHGAE DHSa bR, 5 AG T 5 A R0
ZHYLB A | (100 mg/ml), 37 CEI'EEEFE0 . B
HLEREU D o A0 B S B A T XU S5, X PR e
WP, S v R TRIRORIE S i —BER A, -80 C
g
26 BHERGHmARGREZELEAEL NKFHER
7w B DHS5o BR 2 BUE 241 UKL SjCE-2b/pET28b % fkJak
ZARBEAH BL21(DE3), HJE SjCE-2b/pET28bJ5
BFIR RS, GMFYI% e P ToiR)E , BHPE vk
FhE] SRR R (50 wg/ml) i LB Wik RsFidkd, 37 C
FRFR A, BS0 pl BEFRM A 5 ml & RABEZE (50
pg/ml) ) LB ARES 23 d | 37 CilEA 3% 2 h, N
AIPTG BAYWE 1 mmol/ml, FHATIHESFIL, 29l
ANIPTG J5, 2. 4, 6 X 8h &W 1 ml B0 WER
A, AT T or B R A - SR N AR IR R BE S (SDS-
PAGE)HLUK, WIEEZRIRITAHARAL

ZUE ARV, P RRERE BL21 B

TEITTAITR , B0 KRR s R AR iR 2
E A FHE R E OrEY, 5000xg B0 15 min, 7
i, AL, B 1 h, 12 000xg B
> 20 min, PRE W, H Ni-NTA agarose 75 Fl4fifk
rSjCE-2b AL .
2.8 1SjCE-2b T 4% & 69%% & R ¥P i (Western blotting)
547 ALY «SjCE-2b B R R i, H3HE
HE A RPEN Z PRI . Kaifbi? vSjCE-2b H4
W4T SDS-PAGE Hivk, F-HL 5685 B 6 IR 21 4k Ji5
b, R AR 022 A, 2h, X rSjCE-2b THEN
R Z PRI . B H AR I R ) 42 d
M8 S E SR IMLE HE1 T Western blotting ¥

# R

1 SjCE-2b %RE3F 5
i WS E] SiCE-2b %A 3 BAME T, HeDNA
FEHK 792 bp, 4ifih 263 AN LW, & Ay B

WHI X F i (Mr) b 28 536.24, 25 HL 45 (PI)
4 6.94,

2 AR RN E A ERE R SHE RS

Pk H Hir % 1AL HE H A e AR N 1Y) 4 F
MW ) 10 A>3 AR B 78, #1727
GUBRIC 45 3R i W H R i P 2 1 W< IR B I (]
BT IR, ARG R E TR,

TEHAT Z PV BREC S At I, i —2X) SiCE-2b
KRR G R BTN, 2H RGO,
TE 4337 8. 7R bootstrap SZ£F# (bootstrap R R EW]
1000 REE) , /R SjCE2b 5 SmCE-2b R4 %A
RN (K1),

3 SCE-2b MR HE T EMEMNERER

o oy . B, Tk, B, il
Ko U RNA, FH SjCE-2b BFR S5 | W T RT-
PCR 414, ZRAERDY | RO At 3y 1 714
bp B (K 2), B9 B =¥ 3% A T-easy Vector 2K
o, TR E BRI TN, A5 OR YR A R B
1k SjCE-2b (A3

4 SjCE-2b/pET28b EAFHIALTE

i 2 Y 20 R SjCE-2b/pET28b, 48 Hind 1/
Xho T RUEEEI %, 455N 3 Fiizn . 350000 e 435 51
KU, BARSMERERH 7 BOER, S4Bk SjCE-2b/
pET28b FAEL AL,

5 SjCE-2b FB#FiEFYIMEES d4H

H SjCE-2b/pET28b 4 ki Ak KR4 T BL21
JEEZSAIN, RFRIREIRE IPTG S, FNESRIM L
AAESEUT Mr 31 000 4047 — B 254, SIS TN K
il 2R AR BT AR AT (1 4) .

FEIRM T A SjCE-2b B 1AZ: BugBuster &
PR, 2O E 8 RIS RTTEE, HDTE M
PBS W, Jr il B i MR T IE A B PR EA T SDS-
PAGE 73, 455261 SjCE-2b BIZ k=Y TULTE
L O RIANATEEER I, $E IR QIAGEN ARl 6x4H%
FRARZ: (6xHis-tagged ) 25 FIAE 2 BT L alifb Fe 3k P~ Wy 45
RILE4,

6 EAZEANGRREEREMESHT

Western blotting Z55 i, alifbr L8 ] LIgE
RGN AR RIMAEUN, 7620 Mr 32 0004E+H,
1 ARRREAR, SRR SRITENDER, (#5)
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SmCE-1al

99

91 SmCE-1¢

88 —_  SmCE-1b
ShCE-1a

45

99 ShCE-1b

SdCE-1a
SmCE-2a
69 SmCE-1a2
SmCE-2h
100 SjCE-2b

SmCE-lal; 2 [CIf W BB I lal WAL,  SmCE-lc: 2[RI
W RS Le WA,  SmCE-1b. S [CIf M R it 3 (g 1b W7,
SmCE-1a; 2 [CIWg BSAPER (AR 1a WA, SACE-la: $5 K ifn W% s i
PEE AR la WAL,  SRCE-1b. ¥R Ko W B 3t 2 (g 1b 70,
SACE-1a; HLIG I B BPER AR 1a WRY,  SmCE-2a; ' [Cfi % i
PEHE FI 2a WAL,  SmCE-1a2: 2 [0 R HMEE FBE 1a2 WAL,
SmCE-2b. S [C M R 2 1R 2b WAL, SjCE-2b.  H AR Mg H
PEIR I 2b WA,

SmCE-lal; S.mansoni cercaria elastase-lal, SmCE-lc: S.mansoni cer-
caria elastase-1c, SmCE-1b: S.mansoni cercaria elastase-1b, SmCE-la;
S.mansoni cercaria elastase-la, ShCE-la; S.haematobium cercaria elas-
tase-la, ShCE-1b: S.haematobium cercaria elastase-1b, SdCE-la; S.
douthittl cercaria elastase-la, SmCE-2a; S.mansoni cercaria elastase-2a,
SmCE-1a2; S.mansoni cercaria elastase-1a2, SmCE-2b: S.mansoni

cercaria elastase-2b, SjCE-2b: S.japonicum cercaria elastase-2b.

B 1 Mk R R O B iR E SRR
Fig. 1 Phylogenetic analysis of CE family genes generated by
neighbor-joining method

800
700
600
500 [

M. DNA@T‘\%%, 1. E\gﬂ, 2. %ﬂlijj, 3. ?E@%ﬁ, 4. Eﬂl@j,
5. iﬂ, 6 EEE\, 7. AR (*ﬁﬂ*ﬁ*ﬁ)[
M. DNA marker, 1: Eggs, 2: Miracidia, 3.
Cercariae, 5; Schistosomula, 6: Adult worms, 7. Negative control.
2 FHE RT-PCR &R
Fig. 2 Agarose gel analysis of RT-PCR products

Sporocysts, 4

oo

L2 H ) R P 1 il — R B R 1 22
GARRER NG, 2 I H R ARG LT Tt R
OGS, SCERIRE, BR HAS il AL Ah  HoAth 3 A i
= AL B (S.mansoni), #1:FC MW H (S.douthitti),
& J MW B (S.haematobium )|, 48 7l 2 2 FCG I B L 37F
11 7B TR RIS, (H H A 0% d2 )
AR AL P A RIS 1 A ARG R AR A5 RS FH & AR

M 1 2

bp

4500

1200

500

M: DNA #RE#), 1. F4LFCR SjCE-2b/pET28b MBI =4, 2. Ji
i pET28-b BEEYIF=H)

M. DNA marker, 1. Recombinant SjCE-2b/pET28b digested with HindIll
and Xho I , 2. Empty plasmid pET-28b digested with HindIll and
XhoI .

3 EHRHL SCE-2b/pET28b BRI L E
Fig. 3 The enzyme restriction for identification of
recombinant plasmids

e M 1 2 3 4 5

97 000
66 000

43 000
21 000
31 000

20 000

14 000

M. EAFAREY, 1. B4EAESE, 2. BAEABET 4 h (1
mmol/L, IPTG), 3. WWRME L, 4. EERMFIE, 5. 4
a4 SjCE-2b B H

M. Protein marker, 1 SjCE-2b/pET28b without IPTG induction, 2.
SjCE-2b/pET28b with IPTG induction, 3. Soluble fractions of SjCE-
2b/pET28b with IPTG induction, 4. Insoluble fractions of SjCE-2b/
pET-28b with IPTG induction, 5: Elution of fusion protein.

4 BHEH SjCE-2b FFMESNHT
Fig.4 Solubility analysis of SjCE-2b recombinant protein

VSO RELTRIL %) A 160 PR B - ) 8 11 7K A Tl 12
AT, UESE H A 0% H ) 7E Ak ok 3 A A AR
AR — R A i K i AR I M AR K S

TE H A i W R g v 3R A A SCE-2b
BRI Z R0, ANATTE AR A 3 A W (2 i %
W, AP, 35 i ) A B 9 A AR
KGR, fE2 IR, e fF 5 5 A
PR 5L ) SmCE-1a  1b  1c 2a }2 2b, 78 #: K
W MR 35 R i W b 43 5l & BT SdCE-1a,  1b Al
ShCE-1a1b¥,

Chlichlia S5 2l 4 2 [ il I ) ) 2 1 it i
FIARIMTE , I SO R TR H A i e FE )
P kI 2] FE ) B B B A AE . TR SmCE-1a 3
PRI il B DNA R BRI E0AS BE TR H A 1L
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Mr M 1

209 000
124 000
80 000

49 100
34 800

28 900

2
-
20 600
7 100
M. BiRERTREY, 1. EHEA SCE REZhiRmy, 2. &
PR 42 d IRINTE, 3. IERARING.

M: Protein marker, 1:

Serum of immunized rabbit, 2. Infected
rabbit serum, 3: Normal rabbit serum.

5 EHZEHAK Western blotting 77
Fig. 5 Western blotting analysis of SjCE-2b recombinant protein

MR TN I A I, T ELAE HRTA AR B A 1
W He 3 PR 20 0 R AN E S SmCE-1a 2 85 [R) IR
PEEIFF, I Chlichlia 25023 H A i 1% d B2 g
PR A BRI “SjCE-1a" B

TE H A MW RO LI Y TR G, A5
XPARAF LA P H AT TR, (USR] 1 AR
PEER IR mAS IE R 5 38 A O 00 A i R A s 2 P
FWEWBERNR LT, B RIZIER Ny SCE-2b, Bt
ZHN, A AT A G AR e ) s A T
HAEE ARG, AR — 2o

Pierrot ZE53SII7E mRNA AR (A 5 S 7K S X
0 PRI I P B A Wl T A2 B R s A T TR, B
56, FIH RT-PCR HARTES [l A AL Bl | FE ) R
RNA HkG I 3 rE 5 AR mRNA , 25 SR AR5 B Beddg
B — B BE A 800 bp 1) DNA FB, X6 F Bl
JPEGRARBI N | R A A I BB B A
PERE IR A, APREE R R, 76 H A I A
Y, AL 3 A B SiCE-2b 15k
A TAE M ARAGINF] SjCE-2b e A b IR IA
A S R ) I B2 TR 14 1 s A DL O /b 1) %
W, BEAb Pierrot SESHE— 20 ) FH 4l Ak %) 2 20 5Pk 25 1
it ) £ ) SR b L35 5 2 R I R A ) 2 75 o B v g 4
BWiE1T Western blotting Z3#1, 45 5R7E 2 M A1+ i
WA ST PRI L DR SR (A LI SR T, T B R
e,

ZE BT, N SjCE-2b RTREAE H A M d1 44~
HOgE S, (A ET g A R B Br sl RAE T
W A B A TR R A R M S B A R A T LA A
FH, 5B B AR I RUgE st 1 50 s R ik, 1 TR

L F L R FE A FRIN AT REAZ B B A B R KT
5 , WS RT-PCR IE[MG 1751 5'-CCCAAGCTT
ATACGTAGTGGTGAACCCG-3', SLlEFikmHHEN
G A IR Fh R s P T T 7 1 R R
5, 534k, it Western blotting /AT UESE, H ALK
MR R — e Rk, B RTRERUC H
AR I W HUPE P MG BB R AN 254 sk IS T i, AT ST
YO H A L% R i 8 L N SjCE-2b #EA T
TR, A — X R I RE AR AT 5T 4T
TR,

2 % X #
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