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WE T FHEHE KM (Schistosoma japonicum,  Sj) B BIPE 155 B RFHEAT S8 RORAE ST, S ME TR
G5 AR 5 MLV, XF S e dt cDNA SCEEHEAT e ik, K 3RAF KB LR (v % 4 §-F1, GenBank ¥ 3% 524
AY261995) [N JFAZRIB AR pTWINT FILUZ R IE TR pcDNA3, £ PCR. i il o4 i D) 9 A0 45 5 B4 41T
4 pTWINL/Sj-F1 TR % 4k K 7 FF 3 BER2566, 7E Il AU IPTG R E N i S R A vtk E4al & & A
(tSj-F1/intein2), Jf £ SDS- % A His Bk i %t 52 B vk (SDS-PAGE) Fl 8 4 Jift Bl 7F (Western blot) 73 HT % 52 . ¥
PcDNA3/Sj-F1 Uk #EAL AT 1 ER2502, il 46 DNA 0. 41 Rh & 85 A A1 DNA S8 S /N, R b
REJG 2 A S RMGIATBGT B S. BEYL G 42 JSHIR B, DSk R R Rk U B YL iR M ) ELISA At ik
o R AP ORI o s EALER (1T LA FCA FEME TS Je 1 s R DL 52 50 A 1 50 28 46 B8 02 0 I 3k 9 T
28.07%. 24.69%[KIIk HL % F1 48.30%. 46.38%IIHIH#; DNA % [ (pcDNA3/Sj-F1) S S i 3543 T 18.47% ek H
K 35.06%HIRI0 2 H DNA S E ) %oy J5 AR (R 40 0% TN s,y i SRk op 2 5 e 21 7
40.42%H01 56.17%; H DNA 18 3 3l Je % Jo FH B4 AR 1 i 22 RN s G s, s R Ry ol < 8w sE A 6, 40l
PERI BT 42.38%M1 62.87%. 45HREM, S-F1 TALEL 0 A DNA 9 1 35 T35 /N = A2 350 2Pl W S s s 1)
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KR HAMMW A, ez, Ml S-Fl1,
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LB R 1 — 7l 1 R T N SR Al B ) A% 25 2
O R I H 9 S B Y IR U LA
I S DA IR SR Ve R, AR v A LR eSO
IRZZ, PRI IERE H IPURRACR B, (E R At
O R ¥ R A S50 1 B A T ) L R
FUR) 2873 2 1 0 .57 2 1 9% 7 N1 DNA 2 1
REVE 31 7 A Ird g, (B R BE R E ik 2]
s I WHO FHLE 1) 40% 0k He 22 (1 s e, DRIt A
WIHFREE P, JERAEOR Bir s, B
S v A PRI R

Afi B ER O 1) i DAL M ERUBIT 7 KR ER B
BUTIE . IBESEA 2L, TR O ZE . 41240
PIANEF e, [A) I R dL N HE A A b Pl s s i W
T3 A A AR RATAT . DR L300 7 M e 5 7 0 L T i o
PRI S R N E R T N ) e QA |
A . (Schistosoma japonicum, Sj) MEHL 4 % 1l
AT Sj B cDNA SCEBEAT R, AR BB <
A R PR ME H Y P2 P A S TR A SRAT BT 8 i B 47T
JRHED §j-F1 Ja, T8I 7 AR A SR R il 2

AT DNA B 1, RS %, it
AT S ORI, A T AR ILREAS AR Sy F AR i i g
P HGIE 73 1 FL B ST I AR A
1 5 %
1.1 S BERALAMERIREA T F
EFEAEGY) 2 000 5% S M), 45 KGR
i, SRR, B, AR AR K PRV 3
W, B VRS UK A, 10 000 r/min £ L
10 min, _BiERIA S HE denT i bEpUJE.
1.2 S MR %R MIERS&
T0. 24 4 JAGR 5T S AR R P R BE R L A
% R S OE R T ERTR 0.2 mg. 2B 6 JE 5 215
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1.3 Sj B H cDNA XEHIIFiE

Sj B HL cDNA SR F A B 1 2% B 22 A
T McManus 272 $2 L. H] E. coli SURE cell Z4 i
W S HE R AR, LABR BT E. coli HUiASE
AR SRR Ay FE SR [2] 7 VR BEA T S e i ik . 22 47)
I SRAT I BH PR e B EAT 5200, 28 3 He Uit 2= 2k
FHE e . BH 1 s 7E /44 b H Helper phage704 #H1T
5]
1.4 DNA FF

& U PH P v B B SR DNA 3 47 PCR 47
4. PCR 514 18 5149 T7 (TAA TAG GAC TCA
CTA TAG GG) #1 T3 (ATT AAC CCT CAC TAA
AGG GAA). PCR /=#J% ABI PRISM™ 377XL DNA
WA A sl . 38 ok BB K g RS
GenBank "' (W% 7 IR 7 #1 EAT [FIYE Pk L e, AR s
Score {ELAffi 7 A& 75 4B 2 K. FH A 1 003 BT 3R A5 3L
gt 1K) 2 B MR 7 41 5 GenBank H 2 LR 7 41 HEAT
YR LR, 0 SLgm i () 8 (1 SR 5 R AN Dh e AT
TR
1.5 [F#&FIERE pTWINY Sj-F1 BItiE R EAR
EAMFRIESLEE

M B 1) 1R BV b B B AR B 5T RE DNA,
PCR ¥4 Sj-F1 B:H, IE M 510 5'G GAA TTC
CAT ATG CAA TCG TTA AAA AAA AGC 3', x
i 514 5'CCG GAA TTC GAG TGG CCA CTT
CCA TTG ATC 3'. ¥ #4244 94°C 4 min, 94°C
80s, 42°C 80s, 72°C 90s, 35 MEH & 72°C i
10 min. I PR HI4E ] DI Nde 1 F1 EcoR T X #lifh
PCR 7= M) M1 235 A4 pTWINT 43 51 3k 47 XU 171,
28 AR o BT B e R L Wk S [RT IS DNA,  B-Agarase
I WALBEIE RS, quick T4 DNA W% Hg%E:, H &
7 EAL KT 1E ER2566. H4 BH 1 B4 50 &
LB AR5 52 56 (% 100 mg/L R FHF H =) T,
3TCHIRG R TR BRI A=0.5 LA, A IPTG
BARWEE N 04 mmol/L, T 15~20°C ¥ ¥ 15 95 1L
A, 4°C 4000 r/min £ 20 min, WCEEANFE DT,
BVF T 22 PP B2(20 mmol/L Tris-HCI pH7.0, 500
mmol/L NaCl, 1 mmol/L EDTA) 1, £ J 5 v f
RPN B 4%, 4°C 12 000 r/m &40 15 min,
FULVE, LEPEARAMNEAME EA
rSj-F1/intein2. ¥4 B4l & 8 AT 70 b e, g
HA Rl G B A 1 R/ BL & BT CBD (chitosan
binding domain) % 3% I3 A1 Sj ME AL G092 135 X 2L
PG L.

1.6 Ei#%FIAFRKL pcDNA3/ Sj-F1 BIHE & DNA
BHERES

A4 Kpn 1 A1 EcoR T BEYIAT 5510519 6] LA
U775 PCR ¥4 Sj-F1 SR (IE 1 51908 5" CGG
GGT ACC ATG CAA TCG TTA AAA AAA AGC 3',
KA 519k 5'CCG GAA TTC TTA GAG TGG CCA
CTT CCA TTG ATC 3'). H Bl M VIl Kpn 1 Al
EcoR 1 X Sj-F1 JEPIFIZ K pcDNA3 J3 il 1447 X0 ik
U1, &S5, ¥ pcDNA3/ Sj-F1 JFoki 4k K kT
ER2502. #EALHEHERN T 2 000 ml LB AR 258 (&
100 mg/L 2N 5 2)H, 37CHaREIA, L
Tk 24 At v R OOk, BL QIAGEN-tip2500 214k Jiit
B, IIANFNEE, BLOU0E, KUy TR
Ky HPEAMF O BETHIN & DNA IR EE.
1.7 ®ZEFY

EL /N BB ML A B 8 4. A 417 RiEST FCA
5 PBS ZEARBUR AW B 4LLAVE ST pcDNA3 4%
JURL 100 s C 20 52 B BH I 52(50 pg); D 4Bz
NS Sj-F1 (100 pg) + FCA (AR S): E
HH E4L Sj-F1 (100 pg) +5¢ 288 (50 pg) i &h; F
NLA S pcDNA3/S/-F1(100 wg): G 41RT XL
S pcDNA3/S/-F1(100 wg), )i — W% bt
HEA S-F1 (100 weg); H 4L — LA E 5
pcDNA3/Sj-F1 (100 pg), 5 — X H & 4l Sj-F1
(100 pwg) Wi 5. & AT SRR 100 wl/ ¥, % 5
R 40 wl/ k. RPETTHA 04 24 6 Ji. Rk s
2 FJa, WA RIEGRERG (40£1) 45 S B, K
LG o 42 RFN R A, TH SR R N .
SPSS 4t il #1347 5 s ANOVA 43 Hr 4R 7 %508
P<0.05 R 725 WA E.

2 & R

21 HERS-F1HHBMEE

F S Mk HUBT R A 8 U375 X 6 10° AN W 1 Bt a3k
ITHITH G 22 3 R0 50, L3R 26 MRREEFITE O
B AR IT AN BN, 7 5 e BT A S
oAt 2R PR 7 910 k25 [R) U5 1 (Score fH <50), i
N KB IR, 4l Sj-F1, GenBank % 3% 5 N
AY261995. Sj-F1 FE[K 4= 489 bp, JF ik 7] i3 HE
(ORF) M A5 — Ao 3 10 ) e Ale, e a1
ATG {7 155 66~68 fit% 111K, -3 0 G, +4 ik
C, -15~-18 fiAbAT TATA %5, J& Kozak 741, #2
TN IR 2 1~ 55 LS5 PP B 20 Rk A bR A 4
PERt, TERCE E UG IR AL AR 5. Sj-F1 JE R
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L TAA, T3 411~413 A H IR, 3
Ui A3 B polyA J& (B 1).

1 CGGCCGCGTCGACATTAGCTATTTTGACTTTCTACCAAGCTACTCTTTATAGGTGCATAA

61 AAGCCATGCAATCGTTAAAAAAAAGCACTTTACTTACTGGATTGCCTGTTTCTAAAAATC

MeQsSsS L KKSTILILTS®GILPVS KNP

121 CTCATATTATTTTAACGTCACTGTACAACCGTATACTCGAAGTGTTGGCTGTCATGCCTG

i1 1L TSsSLYNRTILEVLAVMPE

181 AAGAATCTAGTTATCGTAGGCATACAAATGAAATAATACAGTCTAGATTAAATGCTGTGC

ESSYRRHTNETTQSRILNAVAQ

241 AAAAGATCTCAGATGTCCCCACTCTCGAGTCTACTATCGACTGTGGTCAAATAGAAGAAG

K 1 sbv?PTLESTTIDCGAQTIETEV

301 TTATCCTACAGGCGCGAAGGGAATATGATTTGGCACGCAATATGCTCAAATGGAAACCAT

I L Q ARREYDLARNMLZEKWKPW

361 GGGAACAACTTGTTGAAGAGGCTCCTCATGATCAATGGAAGTGGCCACTCTAAATTAACT
EQ LV EEAPHDQWKWP L *

421 TCTTTAATATTTTAGTATACACAGCACAATATATTGTAGATATTCATTCTAAAAAAAAAA

481 AAAAAAAAA

Fig.1 The nucleotide and deduced amino acid sequence of
Sj-F1

The initiation codon and termination codon are in italic.

22 EBEARRGHShEETRN

Sj-F1 ZE R gt 115 MR, Hith i
h 1345 ku, ZFEE NN 6.29, THASTMN N AT AR R
H. 258 P40 R 0 A s, Sj-F1 5 HoAth 2 %0
E AR A R JEYE. SOPMA — 2% 45 1 7 b &
60.87% o BRJEA 28.70%BE A4 . Scanprosite 734t
Sj-F1 S8 EE 2 NMEAEE C BFRIAL S (3~5 A7
42~44 PIRIERR), 2 A cAMP Fll cGMP #2135
il Tl W2 A0 A7 15 (5~8 A1 44~47 P FEIR), 1 MR
W gt TR R AL A 35 (69~72 AR IEIR) AN 1 AN 5t
FRAT 5 (12~17 £7 3 FE1R).
23 E4 §-F1 FRRHEREE

¥ ok ot 1) A ok pTWINL/S-FI A
pcDNA3/Sj-F1 £ PCR #1434 5615 2 5 H 15 8 v

ku m 1 2 3 4
175

83

25 D

Fig.2 SDS-PAGE analysis of rSj-F1
M: protein molecular mass standards; /: supernatant of bacterial lysate
induced by IPTG; 2: pellet of bacterial lysate induced by IPTG; 3: pellet
of bacterial lysate uninduced by IPTG; 4: supernatant of bacterial lysate
uninduced by IPTG.

BR300 90 53 3 CABR I PE N DI Nde T A1
EcoR 1 } Kpn 1 Fl EcoR 1 W V) G, £ 1% 5
BlEE RS UK RER I BN 7, K/MB S D) i i
AT R BARRF, RPCOCHIIWE S§-F1 MEAEA
% 1 N DNA J% 1. SDS- 58 1A 45 Bk Jiz Bt Jie |, vk
(SDS-PAGE) ' 71s 1Sj-F1/intein2 fili & 25 (1 22 15 1) 1
Ak, HUESEI TR 37.5 ka, 55 TUI ¥ 4y
TR (Sj-F1 13.5 ku+intein 2 24 ku)—#(& 2). &
17 EJ7F (Western blot) 43 B4 B, rSj-F1/intein2 &l
A A BEM P CBD e ML Al Sy PO 5 4 5 7
PO, AEANHE 1 I U (K 3).
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Fig.3 Western blot analysis of rSj-F1
M: protein molecular mass standards; /: incubated with sera from mice
immunized with Sj female worm antigen; 2: incubated with anti-CBD

serum; 3: incubated with normal mouse serum.

2.4 MERMER P EIIIRKTE

ELISA 7K I % 9238 5 A G0 32 I 45 41 /N BRI 37
IgG. IgA M MEW SIgA Hiih/K-F. g5 R EoR: S5X)
IR, 25 S 4N BT 1gG FLikzK P340 2
Wy, HhEMAE T R A S e H bk
G B ik 1:12 800, {H DNA ¥ 1 %% 41 1gG Hidk
T FE AR (101 600). T 418 11 26 16 H 92 41 /)N Bl Ve
W SIgA RN TgA KI8T B3 &, 4398
1:640 1 1:3 200 (& 4).
25 GREBEFRIPHR

G AR M SE B0 45 B OR, 1Sj-F1 &% T
B B S R DNA S 1T (pcDNA3/S/-F1) Hjil
G JE Iy MR T 28.07%- 24.69%F1 18.47% 1)
e 48.30%. 46.38%A1 35.06% IV II 2, 5wt
I, 2= WA YE. AR DNA 2 s 4l 5
Vi TR N N e AL e N S
F 2T 40.42%F1 56.17%. F DNA 3% 1 Al 41 2 A
P L S S %, R SRR O 6 4 il i v B
T 42.38%F1 62.87% (£ 1 F1F 2).
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Fig. 4 Levels of IgG, IgA in serum and SIgA in saliva
A: FCA-PBS control; B: empty plasmid control; C: chitosan control;

D: tSj-F1 immunization subcutaneously; E: rSj-F1 immunization intranasally;

F: DNA vaccine immunization; G: DNA immunization at Prime, rSj-F1 protein immunization subcutaneously at boost; H: DNA immunization at

Prime, rSj-Flprotein immunization intranasally at boost. ll: before immunization; []: after immunization.

Table 1 Worm reduction efficacy in mice immunized with recombinant protein vaccine and DNA

vaccine of Sj-F1"

Groups

= D o = o=

T Q0w

No. of mice No. of worms (x=s)
8 29.50+4.57
10 28.70+4.47
10 28.15+4.66
9 21.22+5.17
10 21.20+6.02
10 23.40+4.92
10 17.10+6.15
10 16.22+5.81

Worm reduction rate/%

28.07
24.69
18.47
40.42
42.38

<0.01(vs A)
<0.01(vs €)
<0.05(vs B)
<0.001(vs B)
<0.001(vs €)

G vs F, P<0.01; G vs D, P>0.05; H vs F, P<0.01; H vs E, P<0.05. "A: FCA-PBS control; B: empty plasmid control; C:
chitosan control; D: r5j-F1 immunization subcutaneously; £: 15j-F1 immunization intranasally; : DNA vaccine immunization;

G: DNA immunization at Prime, rSj-F1 protein immunization subcutaneously at boost; H: DNA immunization at Prime,
rSj-F1protein immunization intranasally at boost.

Table 2 Egg reduction efficacy in mice immunized with recombinant protein vaccine and DNA vaccine

of Sj-F1
Groups No. of mice LEPG (x=s, x10%) LEPG reduction rate/% P
A 8 21.90+1.74 - -
B 10 22.38+2.22 - -
C 10 20.03+1.96 - -
D 9 11.32+1.68 48.30 <0.001(vs A)
E 10 10.74+2.61 46.38 <0.001(vs C)
F 10 14.54+2.06 35.06 <0.01(vs B)
10 9.81+1.59 56.17 <0.001(vs B)
H 10 7.57+2.35 62.87 <0.001(vs C)

G vs F, P<0.01; G vs D, P>0.05; H vs F, P<0.01; H vs E, P<0.05. "YA: FCA-PBS control; B: empty plasmid control; C:

chitosan control;

D:

r§j-F1 immunization subcutaneously; E: rSj-F1 immunization intranasally;

F: DNA vaccine

immunization; G: DNA immunization at Prime, rSj-F1 protein immunization subcutaneously at boost; /: DNA immunization
at Prime, r.5j-F1protein immunization intranasally at boost.
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i 1t cDNA ST J2 — Fl 3 A5 38 92 i i 1k 5 A
(A RT3 a0 ifin W B cDNA SCFE #EAT i i
AT T Z RPN R Ak Sy F, a0 GSTH,
WLEK 2K A (Sm97) @, TPIP. 23 ku & A 22 T it
(Sm23)9 % FABP(Sm14) "4, i W s /s guds) Aoy
R E . AR S ME PR S i X S
J%H cDNA SCFEEAT %, KT GenBank A #R
T8 B Sj-F1. Sj-F1 gm b (1) 2 (1 55 1 i oh
1345 ku, & & o WRTERIBENLG i, & 2N E A
BRI AT RS 1 AN 2 PRI 1T B IR A0 A7 RURT 1
AN SERR AL A, PR RN —H N S 1L
G2

H TP RE S-F1 AR H A I L2 i i
LIy T, ARBEFUN Sj-F1 BEREAT T 5o b
i, DNA ikl RIS e e ORI, 45
7N, 1Sj-F1 8 LA FCA fEE R 28 B R g /N BLER
PRk R IR 53 0l D 28.07% 5 48.30%. H
A1 DNA B 1728 B8 3 LAV 56 S e /N B, 3RS
T 18.47% W ¥ HLU K 5 35.06% UK U K, K B
Sj-F1 H2H 2 A% 1 M DNA ST S8 B4
o> e UG P OR Y ).

S BRI S R AR T 2 P A, MRS
it h . i, OISO, T HBRRETS
RS R ), XRETE S AR R e
SR, R TR 22 I B A I P f 98 S vk 55, 9
REVS RN 52, DRI e D R R IS S e e AR KR S
AR T A AR B R 3 2% 2R G RN G g R YR AT A
Ky FH TR G 5 16 2 06 0% R G pgoRE . 7e 2R
B Tei. RIS AT, R EARE
71~ H BB w0 G 58 Ak R0 T v 5 SR A R 02
B IEIE R G R TR 0N FH T S AL
il 5 AP/ T, £ pTWINT S #dk, %
AR A WA 3 B R BB R 9 A (1) intein,  intein
AT RS G 1 (CBD), NI AR 1k () b
GEAVSREMELG. AR R IERE
2R, BAZMAEDErE, AU —M R T
oA RER, 10 ELEEAT R AR 3 25 Ay 1 1o 2
JI5 1 57 41 i W . Weesterink S5 0OV 56 SRR AR 12 570
TR AR T3 2200 S S B R, B/ I B Jlss
JITi 340 V60 VRE R T PP R S 1k STgA AL R TgG 34 1 S 4
1. Le Buanec 25055 HIV Tat 25 H B 5% 28 40K
UK 28 111 s 5 Sk P 8 A7 A 8 /I ARSI 381 7 1 A 1)

IgA 1 1gG Hu /K. AHIE S0 A FH 21 fh & 2 11 1)
intein2 % f CBD 4 &4 s, Aff rSj-F1 5 76 S M 45
Ay SR 1Sj-F1 MGt /)N BT I I HU S (1) R
Pk OR. 85 R 1Sj-F1 5oe R SR &
WS s, /NEREER P SIgA FHILH 1gG 1 IgA 3
BB S, JFRAE T 24.69% K8 L F 1 46.38%
R OR e, W] 5T SR P H A W] ) e e s R
el R 1R R P S e A ).

Z MBI RIE I, 755 S e 40 e g
B AP B A T 7 TR B e A — M AT 2 A 3K
g Iy ZE0 AR SERES R, ) B S g I 1 S g
JEOKH 43 2 DNA #fd, {H LA G52 I 8 1
EZ /NI E E TR R LN R o RN R SR SO A
Gherardi 5FWFST s, FH 4 A0 s 2 i b AT
WIS, AR5 2k HIV-1 (1) Env §T 5 5295 75
BAAE ISR s, Bes R MR A BEE - H 51
PR L 45 1R 4 i G 9% . 5. Anderson 250 T] 260K 96 J5t
HOIRFE T H 1 (POCS) 18 J s 1 AU 14 9 75 42 BF
PG NS PR FHIE G i Iy R e ghy, HAET
55 Z0 R RE 5T CDS'T 41 i 3 25 F AR 37 4 % 5
Coban 25151 [ 2 128 385 M J 2 25 ka (1) 3R 11 25 A1
(P£s25) ) DNA # v f 2 it fo , F B 41 Pfs25 2R 1
HEAT oS ss, &5 5 R BLF A P4 /KT B B 4l
DNAJE i G i 3 4%, HL g B PR IR e 1
PR W 2 18] (4% 4% . Siddiqui ZE09F 57 L0, T
DNA J% i BEAT 49 S 3% 1 HI B2 1 (SmO0) & i I 5ik
T REIRAT TN 2 P W HUBR G R R P s . AR TIT
5% /il pcDNA3/ Sj-F1 DNA % 1 #E47 919K 5 9% )
A S-F1 AR AT s s, 45 L ameh
Rk 5RO 43 ) $E v B T 40.42% F 56.17%.
DNA & v FIHE 4 B 192 1 4000 S R 5 S, il
FRFIRINZ 5y e 2] T 42.38%K1 62.87%, KW
DNA 2 1 15 H 41 B 110 17 A Y. FH S e B8O AR

Jankovic ZEUTH] B I a5k A TFN-y 3[R 51 Bk
/N ERIF A P I R A B, B I R HRU PR A 2K
P FE AT [ I 75 5 A T S 2 R 4 T G i
Hoffman SN A 7 A2 ey FE AR AR B35 1R e 1 W8 L 92
WA REH FRAE Y s s, A R
PESE )75 RN 5SS Th B4R Th2 B Spps v, —
BN R O LA R (1 Y R L@ MHC T 2K 74
M AR AR IS 5, 15T AR R Y Th2 AR
RN, T LUVLIAI Y HR K] DNA 52 1 75 5 1) i
KM UL Tht B 4 =, U F% ¥ CD8'CTL.
CD4'Thl J ™ 1gG2a 24 1) B ik 40 . A<k
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%] DNA P B AN E 2 8 A B 5 e BE ARG T3
IR B BOR, TRE S BT DNA BB A 55 o i
240 0 e 5 AR L 2L T 8 VA A R AR S e I
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A New Antigen Gene of Schistosoma japonicum: Screening,
Cloning, Expression and Immunization in Mice’

CHEN Li-Yu", YI Xin-Yuan"”, ZENG Xian-Fang", CAI Chun’, L McREYNOLDS?

("Faculty of Pathogenic Biology, Xiangya School of Medicine, Central South University, Changsha 410078, China;
Molecular Parasitology Group, New England Biolabs, Inc., MA 01915, USA)

Abstract In order to search for new effective Schistosoma japonicum vaccine candidate genes and study its
immune protection against challenge infection in mice, S. japonicum adult worm cDNA library was screened with
sera from rabbits immunized with S. japonicum female worm antigen. The novel gene (designated Sj-F1, GenBank
accession number are AY261995) was cloned into the prokaryotic expression vector pTWINI1 and the eukaryotic
expression vector pcDNA3 respectively. The positive recombinants were identified by PCR and restriction enzyme
digestion. The plasmid pTWIN1/Sj-F1 was transformed into FE.coli ER2566. The soluble recombinant fusion
protein (rSj-F1/intein2) was expressed in E. coli under low IPTG concentration and low temperature, then analyzed
by SDS-PAGE and Western blot. The plasmid pcDNA3/Sj-F1 was transformed into E.coli ER2502 for preparing
DNA vaccine. Mice were immunized with rSj-F1 protein or/and pcDNA3/Sj-F1 DNA vaccine. Two weeks after the
third vaccination, a challenge infection was carried out with S. japonicum cercariae. Worms and eggs collected
from the livers of mice were counted 42 days after challenge infection. Levels of specific antibody were detected
by ELISA before infection. Immunization experiment showed the recombinant Sj-F1 protein with FCA adjuvant or
with chitosan adjuvant provided 28.07%, 24.69% worm reduction rates and 48.30%, 46.38% egg reduction rates in
mice respectively. The naked pcDNA/Sj-F1 provided 18.47% worm reduction rate and 35.06% egg reduction rate.
The worm and egg reduction rates were increased to 40.42%, 42.38% and 56.17%, 62.87% respectively when mice
were immunized with the pcDNA/Sj-F1 at priming and with rSj-F1 by subcutaneously or intranasally at booster.
The results suggest that both recombinant Sj-F1 protein and naked DNA can induced partial protection immunity

against S. japonicum infection and the protection can be enhanced via DNA priming and r5j-F1 boosting.
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