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Abstract: While currently therapeutic vaccines for chronic hepatitis B virus (HBV) infection are actively being developed to
complement standard antiviral treatments, their immune activity, especially T cell activity, remains to be further improved. Here,
we investigated the role of heat shock proteins HSP70 and gp96 on cellular and humoral immunity, using the main structure
antigens of hepatitis core (HBcAg) and surface (HBsAg) as the DNA vaccine. By ELISPOT (enzyme linked immunospot assay),
IFN-y intracellular staining, [*H]-thymidine incorporation and ELISA (enzyme linked immunosorbent assay) analyses, we showed
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that immunization with HBsAg/HBcAg DNA formulation along with HSP70 or gp96 induced significant increase of T-cell (about

1-6-fold) and antibody (about 20%—60%) immunity against HBsAg and HBcAg. These results may provide bases for designing

HSP70- and gp96-based vaccines aimed at eliciting T-cell responses for therapeutic applications.
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Fig. 1 Expression of gp96, HSP70, HBsAg and HBcAg in P815 cells. (A) Western blotting analysis to characterize the expression of
plasmid pcDNA-gp96 and pcDNA-HSP70. P815 cells were transfected with pcDNA-gp96 or pcDNA-HSP70, or the empty vector
pcDNA or no vector as control. 48 h after transfection, cells were harvested, and cell lysates were immunoblotted with an anti-gp96 or
anti-HSP70 Ab. B-actin was used as the loading control. (B) ELISA analysis to characterize the expression of HBsAg or HBcAg in
stably transfected cells. Results were presented as x=s from 3 independent experiments.
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Fig. 2 T-cell responses in immunized Balb/c mice were detected by ELISPOT assay. Mice were immunized with DNA constructs of
gp96 and HBsAg/HBcAg (gp96+sc), HSP70 and HBsAg/HBcAg (HSP70+sc), HBsAg/HBcAg (sc), gp96 and pcDNA3.1
(gp96+pcDNA3.1), HSP70 and pcDNA3.1 (HSP70+pcDNA3.1), or pcDNA3.1 for three times with intramuscular (i.m.) injection.
Mice were sacrificed on the fifth day after the last immunization and the splenocytes were collected for ELISPOT assay. The
photograph of the representative wells from different immunization groups is shown (A). Data showed X=+s of six mice (B). ** P<0.01

compared with HBsAg/HBcAg DNA immunization (sc) only.
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Fig. 3 IFN-y producing CD8" and CD4" T cells were detected by intracellular IFN-y staining. (A) Flow cytometric analysis were

performed for the presence of IFN-y" CD8" and CD4" T cells stimulated with HBsAg or HBcAg. (B) Data showed X=s of six mice.
** P<0.01 by ¢ test compared with HBsAg/HBcAg DNA immunization (sc) only.
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Fig. 4 Humoral immune responses in Balb/c mice were
measured by ELISA. Serum anti-HBsAg IgG (A), IgG1 (B), and
IgG2a (C) antibody titers were detected by ELISA at one-week
interval after the first immunization. IgG, IgG1 and IgG2a titers
from 1:2 500, 1:2 000 and 1:2 000 dilution sera respectively.
Data showed Xx#s of six mice.*P<0.05; **P<0.01 by ¢ test
compared with HBsAg/HBcAg DNA immunization (sc) only.
Data were representative of three independent experiments.
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