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JfIPE 5 IFN=y [(2 017+266) pg/ml] Fl IL-4 /K [(203£31) pg/ml] 4 53 Fws T HALKAE (3 P<0.05), Y5 sy 1
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Effect of Escherichia coli Heat-Labile Enterotoxin B Subunit on

SAG1-ROP2 Compound Gene Vaccine of Toxoplasma gondii Tachyzoite
ZHAO Hong, HE Shen-yi", LI Ting, ZHAO Guang-hui, ZHOU Huai-yu, ZHAO Qun-li

(Department of Parasitology, Shandong University School of Medicine, Jinan 250012, China)

[Abstract] Objective To investigate the effect of Escherichia coli heat-labile enterotoxin B subunit (LTB) as a
genetic adjuvant in enhancing the immune response induced by Toxoplasma gondii tachyzoite compound gene vaccine.
Methods  The eukaryotic expression plasmids of pcDNA3.1-SAG1-ROP2 and pEASY-E1-LTB were constructed. Eighty-
eight BALB/c mice were randomly divided into four groups: PBS (group A), pcDNA3.1(B), pcDNA3.1-SAG1-ROP2
(C) and pcDNA3.1-SAG1-ROP2 +pEASY-E1-LTB (D). Fifteen mice in each group were randomly selected, and
intranasally immunized weekly with 20 pg plasmid or 20 pl PBS, respectively. Each mouse received four immunizations
with the same dose of antigen. Two weeks after the final immunization, the antibodies and cytokines were detected,
including the specific IgG and IgA antibodies in serum, slgA in mucosa douche, IFN-y and IL-4 in splenocyte culture
supernatant. The remaining mice in each group were immunized three times weekly with 20 pwg plasmid or 20 wl PBS,
respectively, and challenged by T. gondii tachyzoites at four weeks after the final vaccination (1x10° per mouse). The
survival time of mice was recorded. =~ Results  The recombinant plasmids pEASY-E1-LTB were constructed. The specific
IgG (0.626+0.100) and IgA antibodies (1.086+0.138) in serum, slgA (0.886+0.164) in mucosa douche, cytokines IFN-y
[(2017£266) pg/ml] and IL-4 [(203+31) pg/ml] in splenocyte culture supernatant in group D were all higher than those in
other groups (P<0.05). Afier challenged with T. gondii tachyzoites, the median survival time of mice in groups A, B, C,
and D were 3, 4, 6, and 10d, respectively. The survival time of mice in group D was longest (P<0.05). Conclusion
E. coli heat-labile enterotoxin can enhance the immune response induced by the compound gene vaccine of T. gondii
tachyzoites.
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M1. DNA #x#&4 (DL 15000), 1: pcDNA3.1-SAGI-ROP2 XL,
2: pcDNA3.1-SAG1-ROP2 PCR L, 3 pEASY-E1-LTB PCR i’/
4. pEASY-EI1-LTB F#ifiki, M2. DNA F#:E# (DL 2000),
M1. DNA marker (DL 15000), 1: pcDNA3.1-SAGI-ROP2 digested
by EcoR I and Hindlll, 2. PCR product of pcDNA3.1-SAG1-ROP2,
3. PCR product of pEASY-EI-LTB, 4. Recombinant pEASY-El-
LTB, M2: DNA marker (DL 2000) .
1 EARKH pcDNA3.1-SAG1-ROP2 #1 pEASY-E1-LTB
KIEEYIFN PCR £ 7€
Fig.1 Identification of pcDNA3.1-SAG1-ROP2 and pEASY-E1-LTB
by restriction endonuclease digestion and PCR analysis

F£1 DMRILFEHE IgG 71 IgA UK FEE SRR sIgA KF (wts)
Table 1 Specific anti-T. gondii 1IgG and IgA antibodies in the

sera and sIgA in the mucosa douche of mice (x+s)

A {H Ay, value

2051 Group

IgG IgA slgA

e

(AP'BES)(’“’UP A 0.091+0.016 ~ 0.275+0.033  0.128+0.014
W

Fp;%ﬂg?{’ E)J 0.136:0.028  0.259+0.016  0.260:0.026
R, ;

%p}%l\(fiﬁ-s%m-ﬁopz) 0.390:0.060°  0.671£0.055°  0.503:£0.088"
D 4l Group D

(pcDNA3.1-SAG1-ROP2
+pEASY-E1-LTB)

0.626+0.100% 1.086+0.138* 0.886+0.164"

o 5 AGMBALILE, ¥ P<0.01; #15 CULE, P<0.01,
Note: * Compared with groups A and B, P<0.01; # Compared with
group C, P<0.01.

3 /MNREBRRaE SR BB R E T IE

RGBT 2 i, D 4/ UG 20 Mg 2% g
IFN-y Fl [L-4 /KP4 08 3 & T HALS AL (3 P<0.05),
4354 (2 017+266) #1(203+31) pg/ml, C 4 IFN-y
KPR ERT A M B P<0.01), A, BRICZ
1 1L-4 K2R TG TH#E L (P>0.05) (K 2)

4 INRBEASHEARBETRERERE
BN S 13 d NFETS, A, B, C Al
D /N AT R L85 3, 4. 6 R 10 d,
D ZH/ N B AR AR TG T HA A 4 (1 P<0.05), C 4
B AEFER T T A 4HF0 B 41 (39 P<0.05), A 4F1 B
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R =R TG m L (P>0.05) (K 2),

£2 MNRBMA LSS IFN-y 70 IL-4 KT (x2s)
Table 2 Level of IFN-y and IL-4 in splenocyte culture
supernatants from immunized mice (vzs)

2151 Group IFN-y (pg/ml) 1L-4 (pg/ml)

A4l Group A

(PBS) 38+3 34+5
B #41 Group B

[pCDNA3.1 (_)J 39+2 36+7
C 4 Group C #
(pcDNA3.1-SAG1-ROP2) 127182 469
D 4 Group D

(pcDNA3.1-SAG1-ROP2 2 0174266 203+31°

+pEASY-E1-LTB)

o ALK YIS 2 P<001; # 5 A LRI B 4LILEE, ¥ P<0.01,
Note: * Compared with other groups, P<0.01; # Compared with groups
A and B, P<0.01.
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Fig.2 Survival curves of mice challenged with
T. gondii tachyzoites
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