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Impact of different adjuvants on immunogenicity of the HBV
particle vaccine containing the S + PreS1 fusion antigen in
Balb/C mice

Hong Chen , Yao Deng , Wenjie Tan, Wen Wang, Xiao Yin, Jie Guan, Wenling Wang, and Li Ruan
Institute for Viral Disease Control and Prevention, Chinese Center for Disease Control and Prevention, Beijing 100052, China

Abstract: We previous reported the development of novel hepatitis B virus(HBV) vaccine containing the surface antigen(S) plus
PreS1 fusion derived from Chinese hamster ovary (CHO) cells system. In this study, we analyzed the impact of different adjuvants on
immunogenicity of the HBV particle vaccine in Balb/C mice, including alum alone, CpG oligodeoxynucleotides (CpG-ODN) alone
and CpG-ODN in combination with alum adjuvant. We first detected the antigen specific humoral response in mice, including total
IgG antibody and IgG subtyping. Then, we characterized the specific cell-mediated immune (CMI) response by detection of
v-interferon secreting splenocytes after stimulating with S or PreS1 peptide pool. Our results showed that: CpG-ODN adjuvanted
vaccine could rapidly induce higher level of anti-PreS1 and anti-S antibodies, and a higher ratio of [gG2a/IgG1 antibody than that of
alum adjuvanted vaccine. At the same time, CpG-ODN adjuvanted vaccine induced robust antigen-specific cellular immune
responses in mice, which was superior to that of alum adjuvanted vaccine and CpG-ODN in combination with alum adjuvanted
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vaccine; however, the vaccine candidate with CpG-ODN in combination with alum adjuvant induced highest anti-S antibody and

mixed IgG subclasses in mice after twice immunization. There exists dominant HBV CMI epitopes in the N-terminal of S antigen.

These results provided important evidence that CpG-ODN adjuvanted HBSS1 particles vaccine may serve as a novel candidate in the

development of new preventive and therapeutic agents against hepatitis B infection.
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Fig. 1 Schedule for immunalization and detection in mice.
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Table 1 Peptide sequences used for IFN-y ELISpot assay

Group Sequence Location
DPAFRANTA 20-28(PreS1 Ag: aa)

s RANTANPDW 24-32
NPDWDFNPN 29-37
NPNKDTWPD 35-43
VLQAGFFL 13-21(S Ag: aa)

S-1 IPQSLDSWWTSL 28-39
FLGGTPVCL 41-49
LLDYQGMLP 97-105

S-2 GLSPTVWLS 184-193
SILSPFIPLL 206-215

HBC TPPATRPPNAPLL 128-140(Core: aa)
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Table 2 Total antibody positive rate and titer of different groups after single or twice immunization

After single immunization

After twice immunization

Groups
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Fig. 2 Characterization of cellular immune responses induced
by HBSSI1 particle vaccines with different adjuvant by IFN-y
ELISpot assay.
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Fig. 3 The subtype class of IgG antibody induced by HBSS1
particle vaccines with different adjuvant by ELISA.
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