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[Abstract)

(§Tsp2). Methods

Objective To clone and express a membrane protein (Tetraspanin 2) gene of Schistosoma japonicum

A pair of primers was designed to amplify the SjTsp2 gene which was subcloned into prokaryotic

plasmid pET28a(+). The recombinant plasmid was transformed into E. coli BL21(D3) and followed by expression of the

protein induced by IPTG.

Dilution of antibody against SjTsp2 was determined by ELISA.

Results  Big loop of SjTsp2-A, 228 bp,

similarity with SmTsp2.

was amplified in vitro by PCR.

The protein was purified by affinity chromatography and used to immunize BALB/c mice.

The protein was also identified by Western blotting.

Its deduced amino sequence shared 52%

The soluble recombinant SjTsp2-A was expressed in the experiment and high dilution antibody

against the recombinant (1:32 000 in maximum) was produced in immunized mice. SjTsp2-A reacted positively with sera

of acute and chronic schistosomiasis patients but not with sera from healthy persons by Western blotting.

SjTsp2 has been expressed and shows certain antigenicity.

Conclusion
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W £ F (Schistosoma mansoni Tetraspanin 2, SmTsp2),
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1 FE#HE
11 &, REAEA  H A A (P E KR #
1 ¢DNA X, K35 E Clontech 247 SMART™ ¢DNA
SCFEF AR &, ARHATE S T 2k pMD18-T
W4 H HAS Takara A F], 2K pET28a(+), KWk A il
(E. coli) XL1-blue, BL21(D3)FkHARZE L,
1.2 diFh s R RN R A LBERR
P AERRFERTE, Yk A AR R IRATIX, 2 18
P I s R IS 25 30 1y, 43 3R B & &
25 DX I P H o RE T 2 DX TR I IR R AR B P 2 L v
44y, R AR TG TR L BAE 42 DRI oy TRl B I A P
WATX R R, 8 40~50 % (B . @& 2 N), FriiZ
B AR K, MORAZSZ 3 i R 25 90iR 97, R
METHAZ N RN 3 2% 6 K B Bp pM:, iy i
HURE SR BTAAAGI 52558 B (R EE AR 5050 1040 PH%E
FTELISA #>1: 400 FHR), 7 JElE 20N E BABLC
/N, BB S S bR
1.3 XA BREIVENDIEE . DNA #5354 (DL2000)
H HZ Takara V], T, E4%0 . &R &Y A 57
Fi%E MBI A F], GenExtract™ FURi B HEIGAF & B
FREEERC LUK DNA 2l Ak DS G390 | A st iE
VB RR AT, A bR 28 n 8 1 2k AR &
W F 2[5 Novagen 28 H], BAR T A (LW (HRP)FRic
FILLEEHU IR 1eG (H+L)(H+L F83 PR 241 16 107
BERIE AR ZP0) A HRP FRiC P 1gG(H+L), 0
HALS A2 S A EARGIRA R, e Aot &
(ECLW A 3£ [H Pierce A F], HaidGal X A = brat,

2 S§Tsp2 BEEFEERRE

21 AAYFR WIS SmTsp2 FHF A H A L%
HERF @G5 AY810722) B35 14, Pl: 5'-GAA
TTCATGGAAAAGCCGAAGGTGA-3'; P2: 5'-AAGCTT
CTAGTGCTTTTTAGTCAGA-3', 43551 ABRHIEP ]
fif EcoR 1 1 Hind Ml BEVIA7 55 (RIS 7). i EifAE
TAEY TREBARMRSABRA R AL, LA H 7R 10
cDNA SCJE AT PCR Y 1S W 55444 94°C 5
min; 94°C 455, 54°C 45, 72 °C 1 min, 30 MEH; &
J& 72 °C 10 min,

22 AHEALKE PCR YA HHEER UK DNA 4fi
oGRS I, 5 T 8K pMD18-T 4 °C %4, o
W, ¥R SA0H E. coli XL1-blue, T% 100 pg/ml
ANHERR LB BACFIL, PR TR, $EiUn:
NG T PCR P4 . AUEFYIAT DNA JP5IIE, B

€ PR W BTk, Z30Y), fifblnlic B R B, 5
5t A R AN B F3R Bkl pET28a(+) %4, AR
YN E. coli  XL1-BLUE, ¥&T 100 pg/ml RAPE R
LB [, PRIBCR—is, [FFEZE PCR &0 | WU
YIFI DNA JF80IE . PRYR DNA I35 il bl As T A=
Y TARREAR MRS A R A A 5

3 S§Tsp2 BEEFIER =M

31 AREEZA PN IER R RN EL FUR pET28a(+)/
SiTsp2 HAL B 540 E. coli BL21(D3), & TR
#F LB [E{ATIL, PRECR &Y%, $EBUTRL, #F1TPCR
PHEFEY) A2 . W5 IER VR A T8 100
pe/ml RAREE ZMIA LB 8552 5Erh 4 RIG 5%, MUObRE
Aa H) 7 0.8 B, SIMA TN H-B-D-T AL 2B T
(IPTG, ZHeSE M 1 mmol/L) HEATIA S FI5, ikt
WERATLAGE S 1, 3 F15 h FUETR .

3.2 Fapsie KEIFESFEAR (200 ml) 21 500xg
B0 10 min, U4 B3, FH 20 ml PBS EE, REK
Bl 3 YR, VKIS HEE B E(400 Wx6 YK, FERHRS 3 s, [H]
B 3's, 5 5 min), 10 000xg B5.0> 10 min, WdE L3, &
0.45 wm & PE AR U85 HEA T 2R AUZ AT el b de™ L il
FHULHIHERE), itk kY SjTsp2 T be i
PR AN- 2R TR M IR BEE RS FL YK (SDS-PAGE) 23T 56 IE

4 ZEH SjTsp2-A RE/NREEREEENE

alifb iy SjTsp2 M, Stm S eiRzUbE KT
Tt Aesse /N, AR 100 pg/f, 2, 4 A HHZ
AGEARFNFACH SjTsp2 6 A R mssfape 2 ik, T
RGP SG 2 JE R F KU, ELISA KB,
RpAEFLAsAR &AL SjTsp2 2 (5 pe/ml)100 pl, 4 Cid 74,
PBST %% 4 Ik, 5 min/IR, & 5%MWiEH# %) PBS 1E
HEAW, AL 200 wl, 4 CiFwe, [ PR, frE R
TH FMERRE FRIMTEZE PBS £ LA BE (1:500~1:64 000)
Tz FR AL, FEFL 100 wl, 37 CHEAT 1.5 h, 7] B3k,
SRIE BHLIM AL AEST/NE HRP-IgG (1:100 000 PBS
FiRE)100 wl, YEFA 1 h, [6] B3Pk, fefa &K
¢ (DAB) {1,

5 4hi{LE|E B SjTsp2-A BIZE B & EN T 4 #7 (Western
blotting)

4ifkiY SjTsp2 4 15% SDS-PAGE, #RJ5HLEE
# (350 mA, 30 min) EAYFREF4EZRIE(NC ), K% NC
Y R, 283 5% BR Wik WA 2 h, 3] S 4
BRI | i e 2k e s S e i, LA
9% DX S B I AR BH M 1E T 230 (25 °C) 1
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Fi 1.5 h, #XJ5 H PBST (PBS FP 5 0.19%0t3k) ¥E% 5 K,
10 min/¥K , FREHZIEHCT 11100 000 FBEHI2EHIA
HRP-IgG —Huii b, B 1 h, [ L%, Seimid
b2 e A (FE R PRI oA S

# =X

1 SiTsp2 BERRESTRE

DA B 3 B cDNA SCPEMASAR, 715 H 228 bp
SiTsp2 FEH . PCR 779565 T #idk pMDIS-T 4% Ny
pMD18-T-SjTsp2, #XJ7 5 k& 2 R IK 2K pET28a(+),
PR SjTsp2 SR A H AL FRL pET28a (+)-SjTsp2.,
PIVGE =4 PCR 5 XUV S e g R 1,

bp

2000

1000
750
500

250

100

M: DNA FREH(DL2000), 1., 3: pET28a(+)-SjTsp2 FFYIA PCR 4347,
2. 4: pMDI8-T-SjTsp2 MEYIFI PCR 4347,

M: DNA marker(DL2000), 1, 3: Restriction endonuclease and PCR
analysis of pET28a(+)-SjTsp2, 2, 4: Restriction endonuclease and
PCR analysis pMD18-T-SjTsp2 of-SjTsp2.

1 pMDI8-T-SjTsp2, pET28a(+)-SjTsp2 HIEEIF1 PCR £
Fig.1 Identification of pMD18-T-SjTsp2 & pET28a(+)-SjTsp2 by
restriction endonuclease and PCR analysis

2 S§jTsp2 ERENFS5H

5 T 8K EZ =Y 3 > (448 SjTsp2-A
SjTsp2-B Fll SjTsp2-C), £ 745 AAHE], %5 SiTsp2
FLH RN, M5 SmTsp2 5& 9 [R]UE 453901 8 52% |
57%%[1 58%, EFEH Y SjTsp2 AT v pEFNFR

K, HIER S UL 2, Horb JRAE 520 BRI PN U

HIBEDINL . H4 SjTsp2-A HH AL SmTsp2
HHRABRIFIIXS, [FER 52%((4 3).

&l 3 PP A ] () F bR 58 A [ O 2 2R IR, 1T
“ ”%%/T VBB P S R Y 2 R, “ 25487 2R

P SN A EAE AN [R] ) TR
ATGGAAAAGCCGAAGATGAAAAGACATGTCACTACAGCATCA
AAAGACCTTGTAGGACAATACGGACACGATAGACGCCTAGACAAAGTT
TTGGACGAAATTCAAGATAAATTACAATGTTGTGGTGCCGAATCGCCTG

CTGATTATTCTAGCGAAAGACCTCCATCATGTAAGAATTATAATGAGGG
ATGCATTGGTAAAGTCACCGATCTGACTAAAAAGCACTA
JRHE A B T P B R A D0 137 45
Letters in box stand for sites of EcoR 1 and HindIl.
B2 SiTsp2 BEENFLER
Fig.2 Sequence of SjTsp2 gene

Sjtsp2-A 1 MEKPKMKRHVTTASKDLVGQYGHDRRLDKVLDEIQDKLQCCGAESPADYSSERPPSCK—- 174
+EKPK+K+H+T+A K LV +Y +D + KV DEIQ KL CCGA+SP DY P sC
Sm-TSP-2 106 VEKPKVKKHITSALKKLVDKYRNDEHVRKVFDEIQQKLHCCGADSPKDYGENPPTSCSKD 165
Sjtsp2-A 175 —NYNEGCIGKVTDLTKKH 225
+ EGCI KV+DL+K H
Sm-TSP-2 166 GVQFTEGCIKKVSDLSKAH 184

3 SjTsp2 EAS SmTsp2 EHSEERFF 51 Lk 3t
Fig.3 Alignment of amino acid sequences of SjTsp2
protein & SmTsp2 protein

3 §Tsp2 EEFSRIESHEAQHK

BRI OE TR AR DL R difb R R A, 4
SDS-PAGE (5% 475 50 V, 15%52 B JKE 100 V), ﬁ\
1 Sl B S R BT RN E R IS 98, 3 h kK
#Efﬁfﬂbﬁwﬁﬂﬁmﬁ HL Pk Hp -t T DL B b 45
A 5 H B E AR/ (RS 3 AN HERR,
XF o35 i 2508 Mr 12 000) (& 4),

M 1 2 3 4 5 6

Mr

97 000
66 200

42 700

31 000

14 400

M: EAbREY,
3: FRE3h 4 BSE5h,

1: 5 SR (A TR R A ).

2: A 1h,
50 WEJER LTS, 6 AifbERIER,
M: Protein marker(low MW),  1: Total protein of BL21/pET28a/SjTsp2
2: 1 h after induction, 3: 3 h after induction, 4:

5: Supernatant of ultrasonic BL21/pET28a/SjTsp2
5h after induction by centrifugation,

4 EARN pET28a(+)/SjTsp2 F BT

2 IPTG BFERIEER

Fig.4 Expression of E. coli BL21 transformed with the
recombinant plasmid induced by IPTG

before induction,
5 h after induction,
6: Purified protein.

% E. coli BL21(D3)

4 EENBRIEZMN B ELISA #7)
2 ELISA ¥, e/ NPT N A SjTsp2 &
Y TeG Ut e Al ik 1232 000,

5 4hi{FE B Western blotting 4 #7

4lifb 1Y SjTsp2 H 418 BB St 12 4 1 W
I R YR LA B 51X B o 8 HRHT 4 BE 1A 2 I
P, AN B R AL RO (18] 5)

i

I H FR B R A A, I H RS 1 32 B A
HAERMTAL, S 5IMMHEESR . BB ﬁa@%
%'ﬁﬁaﬁﬁi&%ﬁ% I R RS T (T
W HUEE P IS B 3RS . WHO Tﬁﬁﬂ@mﬂﬁﬂﬂ%ﬂ%?ﬁa
Sm23, H: DNA ;wrr BN PR VR B B I,
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12 000

1 BEFEALTE, 20 2 R B T, 30 12 i U R i
T, 4 PEXJE B BGTAR PP 3

1: Normal human serum,

2: Serum from case with acute schistoso-

miasis, 3: Serum from case with chronic schistosomiasis, 4: Serum

of local resident with antibody against Schistosoma japonicum.

5 SjTsp2-A EHREZEENES
Fig.5 Analysis of SjTsp2-A protein by Western blotting

iR 44%%

Tran & HF{E 5 5 #F PCR 51 (signal se-
quence trapping PCR)# 4 I35 H F A HE H SmTspl
A1 SmTsp2 FYRERER 3, HIK A R AR 1 73 ] fie i
CBA/CaH /N, P& iYLy, 253K W], SmTspl
B /N BROART 349% ek B 32 R 529% ik 5P =2 i
SmTsp2 & FAMIRAT 57%Ik HUR T 64%I8 50K . SmT-
sp2 2 B DR VE T 2 5 T WHO HEFE | i R4
YER(ZY 40% 85 B{1K),  Tran SE47E EUPG 2 FQIL AR
WATIX. MinasGerais M, SRAEFIHENELA T ARG
FHIINTE , FIZILIEXT SmTsp2 FG0E SO 45 SRR 1 |
JIF5E40 02 1gG3 Ml IgG 1 BN, T e A A 1 i
HOpR B MIEXZE LA KA RN . A5
Y SjTsp2 15 SmTsp2 R FEVEMETE 52%, Bk
5 R A A T DX I S R AR PR il v R A I Y
N7, AB[FIIAERE 2 18P il e Hos R g T
ROEH TRBUHAR, R E A EARNEAL,
(EAFHE— 09T, 100 SjTsp2 B FISCAT H AR 19 HURk
YUgE B IV E A TRIESE

I DY 85 R AR 1 SR AR AR 2 AN [] 03 1 2
FHZRIE, BT Tsp2 Fll Tspl, i84 Sm29" | Calpain!!"’
Fe Sm23UMEEEATT 4 RIS, ST S BRR X R,
HAPRIFH 70~90 N ZFERRAL AN, X LEIOIRE5H A] e
SRR R SO ELAE Y, Andre SF1AN Y 5
I R A 0 N S 20 A 10 24 A 5 2 2R S ),
T AL 2 H G 25 B R 2 P 6 ) S A AR P A 5
BAMMIIGE, AR,

AT HL cDNA SCPEH 3G §jTsp2 HEPAI I,
BRI 3AAFEER, 3 5 2Z BRI B 751 1Y
AHBLPE & 0 90%Zc A7, AT RE#RJE TR B F K
15, B SiTsp2 B 3 MARNER!, RIE AR
R RES H R, S ItUINE LA R, 1
W oh SR EE 4R 5 e EAHSURA MR A %) (MHC)

Iy TEEE . AR, SmTsp2 HHAES TE ALV
PEE A T (MHC o SEEELS G2, HED SmTsp2 & H
AT BEA A 3253 A HEHIC I 1k 38k 1 A9 S e Moh
TP P B A RIS 1+ 518 M B
YE, (AR 28R, 2RI WM fere s, M BR
ARAERK 525, SECRAIET SjTsp2 B FH2EA A
LD T, (HARANIR .,
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