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(BE] AG . FROALRRAMKANKEOEZEE SRHEN RS9/ DERBELRAFYNAEREN. F& 4AE
BEMEEE TEAREREFRI Sic-97 BHBRFF RKEFTHKRPCR EBZALER Sjc-97f3, HERRKBHF P RK, 27
FHE N-NTA $Rh BB REREN T L84, B2 85 ISA720 f2 AICOHD, A Ltk &, % % C57BL/6 f & 91
RLEARMERMMELISA RERNEREyk, R :Si-07/MR ERAERBR T RETEATFLMER EX2AFY
BEEAMR R AR OFHTHERABERE. B5EMNALE ZREAERARTNARES . ELISAZRETELEEHE
AEBEATHEAAENHERE, E2RENFEFHRAEKXTUISAT0EHN NG ZREEFE AN RFWHREAF
BERFZR(P<0.0D),EARWHAOFERELE FCS/BL/6 MR, PRAZADFRERINIARREXATRE, F4 %R
WREBBR S, SR TR FRAON ST/ ELRBETREEREZA LN RAARTNAREY,
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Expression and immunogenicity of redesigned Schistosoma japonicum Sjc-97 gene in Pichia pastoris
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[ABSTRACT ]
pressed in Pichia pastoris. Methods; The DNA sequence of Sjc-97f3 was redesigned by yeast Pichia preferential codon us-

Objective: To determine the immunogenicity of recombinant Schistosoma japonicum Sjc-97f3 protein ex-

age, synthesized by asymmetric PCR-based method, and expressed in Pichia pastoris. The recombinant protein was purified
by Ni-NTA affinity chromatography and gel filtration chromatography. The inbred C57BL/6 strains and outbred KM strains
of mice were subcutaneously immunized with the protein formulated by either adjuvant ISA720 or aluminium hydroxide. The
specific antibodies were detected by cercarian huellen reaction and ELISA analysis. Results: The Sjc-97 gene was successfully
expressed in Pichia pastoris and the product reacted with anti Sj-97 serum. It was shown that the protein was highly immuno-
genic after reaction with adjuvants in mice. Moreover, the antibody level induced by rSjc-97{3-ISA720 was higher than that
by rSjc-97f3-aluminium hydroxide. KM mice generated significantly higher level of the antibody compared to C57BL./6 strain
of mice (P<C0.01). Cercarian huellen reaction indicated that the immune sera recognized the antigen on the surface of para-
site. Conclusion: The codon-optimised Sjc-97f3 can be successfully expressed in Pichia pastoris and the recombinant protein
is highly immunogenic in mice.
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£ Fh R 4 N B Bg . T4 DNA %38 [§ MBI
Fermentas A 7], 1% E DNA B 48 8 Roche 2
Al ,Tag DNA 34 B 5 R & F0RE i 32 157
&EWE FEEEAYREAERA R, BT E Y
B (HRP)FRICH 405  FH R 1eG WHE L4 Y
T /3 7] ,Montanide ISA720 #£ 7|9 @ SEPPIC /&
Al. RYLSj-97 I i AR B 4 22 B BT
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Bt B T 07 5 s (6 &5 BRA 3/ SRR A 6 M H E IR BB
FLAE T Ni-NTA fEgifb Rz =9, 35 m 2
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S RE.ES R BM 5B BamH 1\ Xho 1
5 Y 70 2 KBB4 o-factor 15 5 BKFH, 7 3"
M EcoR 1 \Cla 1 BYISL s . BRI 3 KRR B
(Sje-97fD TR B RIBE R IEHIAR .
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1.4 Sje-97f3 th& b L% W Sjc-97/3 51
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O 10 min YL, A 250 ml B B K B 7K Uk %
B 2 KB OLFH B A 20 ml B 1 mol/L 1L
HERAR. BL(KHERE. A 1ml AEKH1

mol /L IR A B R B K B 10 pg & Sac T BEYIZ M
B R IE BB A 90 pl RZ S, F 0. 2
cm B ALAR T FEHLE 1 500 V HLZS 25 pF (L H 200
Q %147, i Bio-Red GenePulser 8 S & FH514L .
B i J5 LB 600 pl B H 1 mol/L 154 EE, B
200 pl 77 RDB ¥4 (regeneration dextrose medi-
um), T 30CHEERFEHMALFHAR. HEHLT
FHE G418 BWESMHIH 0.25.1.0,1.5.2. 0 mg/
ml # YPD F4 b, ki £ & H B YPD-G418 F ik
FARKBEEHTRENR.

W 0t B R ST RE RN A MR MGY K5 B
(minimal glycerol medium) #,30CIR H ¥ H# &£
Dy, =2~6,3 000 r/min B.LUWEE K, B BMMY
¥ 5% 3 (buffered methanol-complex medium) &%,
fff Do =1. 0,30 CHR %357, 58 24 h Ffn H 3 ek
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BH.L, B EEZ 13% SDS-PAGE Bk, %2 LRk
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BT Si-97 MLIE » — P04 F PR BAL BEFR B (AP) AR
ic 1gG, i NBT/BCIP R ..

BERY L RBEENRABENIRGE, 3
ml/min #i# g Ni-NTA #F, #5555 UL 3 % ol
(50 mmol/L NaH,PO,, 300 mmol/L NaCl, 20.
mmol /L Bk M, pH 8. 0) F1 ¥ B 2 # ¥ (50 mmol/L
NaH,PO,,300 mmol/L NaCl,250 mmol/L Bk
TR, o3 BB AR« B8 7= W ik — 20 8 A B A iR R
Mottt .
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1.8 ELISA #al#RAf4k EBEAREREBE
1 pg/ml, BFL 100 pl, 4 CEBPIRE; LIE 0. 1% 1L
-20 M BEER 2% m i (PBSTO EAR 3 IKJG » I A B E
BRI E, L 100 pl, R 3 EAL,37CHE 1
h;PBST $E4R 3 5, A HRP #5ic ¥4 R 1gG,
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&L 100 pl,37 CHRE 1 h;PBST ¥4k 3 RJE . WA
WO BB - SR ERY . Bl 100 pl, E
B 6 min &, ®FLIA 50 g1 2 mol/L H,SO, LA
KL RN . 2 Bio-Tek ELX800 B4R T 450 nm $E
BOLE EH.
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2.1 ABEAFIHERTERE Sic-97 ZEHL2K 2
601 bp, 4R % 866 > E IR, A X 43 F R & 97 000,
W4 R Sjc-97 AERIEE L, ZREH 90%
PhEN o-SBBELEH . BATERAEA « BIeS X
BEXFEFSTABEHZIEEETERKN 4+ NEF
B R R LS &7 3 MRS st ER
BB RN ET AR BRWAR U2
HEEKPHE; 3 NNYIBEALR BN Xba 1,15 Hind
Iyosfl Drd 1,6 (B 1. BERFBE—HREHWIHTE
TR TEALE 2 NEEFAL A & (Asn-X-Ser/Thr), it PA
AEBEELFERRALABKRES T, Be/MRE
HEE KBS REN AL EEEL.

Xba ] Hind 1] Drd 1

T
T

A f +

1 715 1328 1954 2601 bp

Xho 1 / \EcoR I
: I -
[: o -factor secretion signal peptide sequence
B: $c913 [3: 6 X His tag

B1 Sje-97f3ANERTER
Fig 1 Schematic diagram of synthetic Sjc-97f3
A 5jc-97 entire gene (2 600 bp); B: Sjc-97/3 gene fragment

2.2 Sjc-97f3 #9445 LK AXFR PCR &
W% 1% BEE W UK f5 , 7E 2 750 bp AT LEA B
Ry &, ST MK EY A . PCR
EYEWE H BamH 1 M1 Cla | Y], R FH A&
pBluescript T KS (). Hki% ¥ 73 B - #l BUR KL
DNA, i BamH | 1 Cla | B 4 E, BIKE R ER
WwARBAR/NSFHEMESF (B 2),DNA fllfy & 8
WK B FPIE, EAH R &4 N pKS-rSjc-
97/3.

2.3 Sjc-97f3 ¥ ki B ANEWKE G418 BT
L. 7E S 2 mg/ml G418 # YPD AR b 375 BH 5
kF. hBEEE BMMY BFEPFEFRE. &
SDS-PAGEH ik J& , 7 AH Xt 4> F R & 29 28 000 &

2 EHARK pKS-rSjc-97f3 Bl
R PCR ¥EH R kS HH
Fig 2 Agarose gel electrophoresis analysis
of recombinant plasmid pKS-rSjc-97f3
A Restriction analysis; B: PCR identification; M: Marker;
1: pKS/BamH 1 +Cla 1 ; 2; pKS-1Sjc-97f3/BamH 1 +Clal ;
3: PCR products of pKS-rSjc-97f3; 4: PCR products of pKS

B —F A0, ST FREMEM, REWE
FIA AN BE PRGN, REHEAREAEME
FRNEEKMESER.Z2h ZBEHLA. EH
RZEE LK BRY Si-97 B R MIEARBEMER
IAQE D

M (X10%) M 1 M(X10°) M 2

974 — w &
66.2 — w A G b
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43.0 — | .
31.0 — | 325 —
201 — |4 250 — ®

B 3 SDS-PAGE #1 Western EJiff
ST Sjc-97f3 XL
Fig 3 SDS-PAGE and Western blot analysis
of expressed products of Sjc-97f3
M: Marker; 1: Expression of Sjc-97f3 after induction;
. 2. Western blot of Sjc-97f3

2.4 Sjc-973 ¥ % & R LUdith B A EE
95 A M EHAEAH# T RELE. WE 1,2
JIN BB 7 A AR 3 ) R R g 2B I 2 R AR BT S Y
BB AL ISA720 20, He AL (OHD, R BT
REERHEA 5. A AR & RNBXT Sje-97f3
VRN A RN AP A B EEF (P<0.01), RHBK
LMY R C57BL/6 BN 3~4 14,
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% 1 ELISA # /MR GG MFE S HikEE
Tab 1 Antibody titer of immune sera detected by ELISA
(n=5,7Es, X10%)

Group C57BL/6 strain KM strain

PBS control — —
ISA720 control — —
Al(OH)3 control — —
rSjc-9713-+1SA720 47.14417.57 177.70421. 98>~
rSjc-97f3-+Al(OH), 28.4349. 00 94.96+52.55* *

* * P<C0. 01 vs C57BL./6 mice group

2.5 EWERE B4BRTEWRRNESR,H
Pt BT L R MR ROG I PR EUR- SRR S
YITFAE s PHPEXT IR A0 R o B L 3 B AR A AR mp LI
B EELE M 5 rSic-9713 MIE S BYW R . ER
e 1 3K 3 L B R LA B A B A I e FR A A A8 HOOIR I b
Yy, % B S JE 5 I E AT IR 51 2 W 1A 3% 4y A i K AR R
MREA  BEREEAEARFEHLRRNER

{l\z <]

B4 B rSje-97f3 MEHEYER i

Fig 4 Cercarian huellen reaction using anti rSjc-97f3 sera(’X400)

A Sera from adjuvent treated mice;B: Sera from cercaria challenged rabbit;C; Mouse anti rSjc- 97{3 sera
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