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Abstract The preparation process and immunogenicity of a novel hepatitis B vaccine containing preS1  preS2 and S epitopes
were investigated in this study. A Pichia pastoris stain GS115-SS1S2 harbouring two chimeric HBsAg gene constructs  SS1 and
SS2 was cultivated by high-density fermentation. 300 ~ 600mg/L of the expression level was achieved through 48 ~ 72h methanol
induction. SS1S2 antigen was extracted and purified by silica adsorption HIC and SEC to 99% purity from the harvested cells.
82mg purified antigen could be achieved from one liter of fermentation culture. The immunogenicity of the purified antigen was
evaluated in NIH mice. Three groups of female NIH mice 14 ~ 16g in weight were injected once intraperitoneally with 2.5

0.625 0.156pg of each of the two vaccines SSIS2 or a commercially available S vaccine. Part of the mice were bled in 30 days
after injection to compare the EDs; of the two vaccines. For the SS1S2 vaccine the EDsy is 0.46  0.29 and 0.84 g respectively
for the preS1  preS2 and S antigens. For the S vaccine the EDy, is 0.99pg for the S antigen. Another part of the mice were
bleed in 7 or 14 days to detect preSI  preS2 and S antibodies. Higher ratios of mice were seroconverted for preS1 and preS2

antibodies as compared to the S antibody in these two time points. These results suggest that the SS1S2 vaccine may be more
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immunogenic than the conventional S vaccines.

Key words preSl preS2 preparation immunogenicity
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3.0g 2 0.2¢ 0.02g
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200mL MGY 30°C
NBS BioF103000
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pH 30C
50%
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72h
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5% 4°C
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SDS-PAGE
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1.2.5 Img/mL Al OH ,
S
2.5pg/mL 0.625pg/mlL. 0.156pg/mL
NIH ImL 2.5pg/mL
30 10 2.5pg/mL
7d 14d  30d 10
30d
S S1 S2 2 SDS-PAGE
EDs, Reed- Fig. 2 SDS-PAGE analysis of purified antigens
1 protein molecular marker 14.4 18.4 25.0 35.0 45.0 66.2 and
Muench 116.0kD from bottom to top 2 silica elution fraction 3 HIC pooled
fraction 4 SEC pooled fraction.
2
&2mg
2.1 |
1 1
48 ~ 72h Table 1 Protein yields and recovery rates from different
180 purification steps yields from 1L of culture
0D Purification step Silica adsorption HIC SEC
CHO Total protein/mg 262 130 82
HBsAg 10 Recovery rates/ % 43.6 21.7 13.7
pg/mL CHO HBsAg 1:256
1:8192 ~ 1:16384 2.3 HPLC
32 ~ 64 300 ~ 600mg/L TSK-GEL G5000 PWXL
1 50pL 10mmol/L. PB
3 200 GS115-88182 growth cnrve pH7.2
8; 154 99 % 3
_% 'ql Pl LN
E 50 [
E A I
- 0 13 19 22 29 40 3 62 ¥l KT 96 10l lll ||
th | |
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Fig. 1 GS115-SS1S2 growth curve I'I !
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2 Wiz
3 HPLC
Fig. 3 Chromatogram of HPLC of purified antigen
Sample 136pg/mL S0pL Column TSK-GEL G5000 PWXL Eluent
2 10mmol/L, PB buffer pH 7.2.
2.4 SS1S2
SDS-PAGE ED,,
) SS1S2 S
5 Tleugabulova D 30d S s1 )
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ELISA S S
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Table 2 Comparison of immunogenicity between 80mg 99%
SS1S2 and commercial S vaccine in NIH mice S CHO
Antigen SS1S2 S SS1S2
Antibody anti-S anti-preS1  anti-preS2 anti-S S1 S2 S
2.5pg 8/9 9/9 7/9 7/9 S
0.6251g 3/10 4/10 7/10 3/9 S )
0.156pg 2/10 4/10 5/10 1/8
EDsopg 0.84 0.46 0.29 0.99
2.5 SS1S2 Sl QL
3 SS1S2 7d
S1 S2 S SI S22 S
14d S S S S
S
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