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DNA prime followed by protein boost enhances the protective
efficacy against Schistosoma japonicum infection in mice

Bingchun Liu", Xinjie Cui'’, Xinsong Luo’, and Xiao Wang1

1 College of Life Sciences, Inner Mongolia University, Hohhot 010021, Inner Mongolia, China
2 Hunan Institute of Schistosomiasis Control, Yueyang 414000, Hunan, China

Abstract:

Vaccination is needed as a complementary approach to the ongoing control programs. In the present study, we determined if

Schistosomiasis japonica is an endemic, zoonotic disease of major public health importance in China.

the efficacies of DNA vaccine encoding the SjGST and Sj32 asparaginyl endopeptidase protein could be enhanced by
boosting with SjGST-32 protein vaccines. Mice were inoculated with a VR1012-SjGST-32 DNA vaccine followed by
boosting with rSjGST-32 at 0, 14 and 28 d. Two weeks after the final boost, mice were challenged percutaneously with
cercariae. On day 45 following the challenge, all mice were sacrificed and the numbers of recovered worms and hepatic
eggs were counted. Moreover, we analyzed the immune response among various vaccination groups. The results showed
that DNA vaccine efficacy was enhanced when mice were boosted with protein vaccine. Adult worm and liver egg burdens
were reduced 42.3% and 59.6%, respectively. We further found that DNA vaccine followed by boosting with protein
significantly increased the IgG titer and T cell proliferation over those seen in mice vaccinated solely with DNA vaccines.
Furthermore, the higher level of IFN-y expression in the splenetic CD4" T cell showed that DNA prime-Protein boosting
vaccine induced CD4" Thl-type responses. Thus, DNA vaccine efficacy was significantly enhanced via boosting protein
vaccine which might provide a basis for rational application of the Schistosoma vaccine.

Keywords: DNA vaccine, protein vaccine, Schistosomiasis japonica, immune efficiency
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Table 1 Worm burden and worm reduction rate in immunized mice compared with the control
Group Female worm Male worm Mean worm Worm reduction (%)
Infection control 10.56+1.29 10.86+1.17 22.274+2.19
VR1012 9.86+2.34 10.40+2.22 20.20+4.49 9.29
DNA vaccine 8.12+0.99 7.00+1.19 15.1243.33 31.15
Prime-boost 6.25+1.70 6.43+1.50 12.17+3.06* 42.92
Protein vaccine 8.22+0.83 9.00+1.00 17.22+1.64 22.68

Note: worm burdens and reduction rates were counted and calculated as described in the ‘‘Materials and methods” section;
*P<0.05 as significant change.
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Table 2 Eggs per gram of liver tissue and egg reduction rate of groups

Groups Egg number/liver (10%) Egg reduction (%)
Challenge control 4.77+0.85
LMS 4.40+0.37 7.73
DNA vaccine 2.88+0.95 39.58
Prime-boost 2.00+0.93* 57.98
Protein vaccine 3.00+0.95 37.09

Note: egg burdens and reduction rates were counted and calculated as described in the ‘“Materials and methods™ section;
*P<0.05 as significant change.

#3 RAFRBIPAZFHFHEZMAZFHMERAER

Table 3 Mean areas of single-egg granulomas and the mean areas occupied by granulomas in liver sections

Groups Liver weight Mean diameter (pm) Granulomas size (um?, x10°%)
Infection control 1.51£0.13 73.33+15.42 3.09+1.21
VR1012 1.53+0.14 61.07+13.48 2.98+1.12
DNA vaccine 1.34+0.31 44.25+17.78 2.26+1.21
Prime-boost 1.13+£0.25* 42.03+5.39% 2.11+0.87*
Protein vaccine 1.45+0.11 53.09+22.23 2.42+1.24

Note: weight and granulomas size of mice liver were measured as described in the “Materials and methods” section; * P<0.05
as significant change.
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Fig. 3 Antigen-specific cytokines profiles by FACS. Intracellular staining for IFN-y" in CD4" (A) and IL-4 in CD4" (B)
IL-10 in CD4'(C) in cells was performed. The percentages of positive cells were showed in each dot-plot in the gated
area. D is a representation of the percentage of intracellular cytokines of each group. The data shown are representative
of three independent experiments. *P < 0.05.
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