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Boosting with HBV subunit particle vaccine enhance
immune response of novel DNA vaccine consisting of
S-PreS1 fusion gene in mice
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Abstract: To develop novel and effective HBV therapeutic vaccine, we constructed an expression vector, pVRC-HBSS1, in which
PreS1 (21-47aa) coding gene fused to the C-terminal of the S (1-223 aa) coding gene of HBV, and prepared the protein particle
vaccine HBSS1 that consist of S and PreS1 fusion antigen derived from CHO system. We immunized mice by priming three times

with DNA vaccine via different methods (i.e., intramuscular injection, intradermal injection with electroporation), then boosting once
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with protein particle vaccine. We analyzed the immune response among various vaccination groups. The higher level of S or PreS1

specific antibodies was detected in the group via intradermal injection with electroporation, compared with that of direct

intramuscular injection. We further found that the specific cellular immune responses (IFN-y ELISpot analysis) in the group priming

with DNA vaccines and boosting with protein subunit vaccine particles, was significantly higher than that of the DNA or protein

particle subunit alone. Moreover, combination vaccination priming with intradermal injection DNA via electroporation and boosting

with protein particle induced the strongest cellular immune response. These results provide a basis for rational design and application

of the novel HBV therapeutic vaccine.
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AI(OH); &/ 1 mg/mL, CpG &K 10 pg.
1.2 HBVDNA REMMESFRIZLEE
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Fig. 1
PreS1 and S fusion gene. (A) Western blotting analysis of
expression of SS1 antigen in the HBV DNA vaccine. (B)
Characterization of HBV particle subunit vaccine which consist
of SS1 antigen by SDS-PAGE staining. (C) Electron-
micrograph of HBV particle subunit vaccine which consist of
SS1 antigen. M: protein marker; SS1: S+PreS1 fusion antigen;
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Expression detection of HBV DNA vaccine containing

S: S antigen.
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Table 1 Group and immunization of mice used in this
study
Prime Boost
Group
Immunogen Dose Route Immunogen Dose
pVRC- . HBSS1+
A HBSSI OO Ke 1m. Al(OH), ke
pVRC- . HBSS1+
B HBSSI ke 1.m. CpG 2pg
pVRC- . HBSS1+
C HBSSI 10 ug i.d.+EP AI(OH)s 2 ug
PBS 100 pL i.m./i.d.+EP PBS 100 uL
2 &R
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Bl pVRC-HBSSI, {RANGERIFEY 293T 40 )5 #AT
Western blotting 4T iE Ll &P A R E (K
1A). HHERAL AT, SS1 HBLR/NA N 24, 27 kDa
P2k o ORI A7 2 12 1 1Y SDS-PAGE HL Uk [
SOURL ) HL B 28 E 2 WL SCHik[4] (B 1B, 1C). Western
blotting 5 SDS-PAGE %+ (632 5 H R & S £
(1) DNA ¥ i1 BRI P07 28 VR X B X Se 45 5L
S HASCERHE AR AT -

22 DNAEEVRFNMHEEREENRERE
RN E R 1gG A
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Table 2 Total antibody titers and subtype class in sera of
mice after prime-boost vaccination

Anti-S Ab Anti-PreS1 Ab
Group
Titer 1gG1l/1gG2a Titer 1gG1/1gG2a
A 1.6x10° 1.15/1.98 8.4x10* 2.18/2.20
B 3.6x10? 1.37/1.35 3.5x10° 1.37/1.91
c 4.4x10° 2.17/2.30 4.5x10* 2.14/2.20
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BEEC AR, SFC B4 {H >400 SFC/10° L4t
JfL, S35 T DNA 8 LR S ) a5 41 iy HLLA
DNA i 2 LRI (10 pe), 456 & Al
58 0 5 S SRR i B B (SFC B 403 fH > 800
SFC/10° L4 i) o

IFNwy
1500 ' o
= |
S 1000 F
g *
= f {
E *%
£ s00f H——L 1
? T
1T
o L
D Q) 3 3 Q)
SERISRNS AN
%Y’ $ ) N ‘"—5—"
S S
> .
xﬂ'\ v\@ &
<9 Qe Q,e?’
Group

El2 ELISPOT % #i R [E HBV f& & % /& J5 /)N 5 B 40 A v
IFN-y 53 i P2 S 2 B4R EY (SFCs)

Fig. 2 ELISPOT analysis for IFN-y secretion in mouse
splenocytes immunized with different HBV vaccines as
indicated. Data represent the average of spot forming cells
(SFCs) per million of splenocytes from 6 mice/group. * P<0.05;
** P<0.01.
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