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Expression, purification, and vaccine efficacy evaluation of the 2PreS1 recombinant protein
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Objective This study aimed to express and purify the dimeric protein of the Hepatitis B virus (HBV)-
related antigen PreSl,referred to as 2PreS1,using a prokaryotic expression system,and to evaluate its immunogenicity in
mice. Methods We designed and constructed the pET28a-his-2PreS1 vector and the control vector pET28a-his-PreSl1 ,
and expressed the recombinant proteins 2PreS1 and PreSl in an E. coli expression system. The target proteins were
purified using a nickel column,and identified by Coomassie Brilliant Blue staining and Western Blot analysis. Purified
2PreS1 and PreSl proteins were formulated with Freunds or CpG adjuvant into vaccines,and administered to 8-week-old
C57 mice. Mice received a primary immunization followed by a booster after two weeks. Tail blood samples were
collected on day 21 after the initial immunization,and PreS1 antibody levels in mouse serum were measured using Enzyme-
Linked Immunosorbent Assay (ELISA). Results Optimal expression of the PreS1 protein was achieved by continuous
induction with 1 mmol/L IPTG at 37 °C and 220 rpm for 4 hours,and PreSl protein was eluted from the column using a
wash buffer containing 500 mmol/L imidazole. In contrast, the best expression conditions for 2PreS1 protein were
achieved by induction with 1 mmol/L IPTG at 16 ‘C and 200 rpm overnight,and 2PreSI protein was eluted at an imidazole
concentration of 100 mmol/L. ELISA analysis revealed that mice immunized with the 2PreS1 vaccine, whether formulated
with Freunds or CpG adjuvant,exhibited significantly higher levels of PreS1 antibodies compared to those immunized with
the PreS1 vaccine alone. Moreover, the combination of 2PreS1 with Freund's adjuvant induced a stronger immune response

than with CpG adjuvant. Conclusion The study successfully expressed and purified both PreS1 and its dimeric protein
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2PreS1,and demonstrated through immunological assays in mice that 2PreS1 has higher immunogenicity compared to the

monomeric PreS1 protein,indicating that 2PreS1 is a more effective vaccine component.
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Fig.1 Double enzyme digestion identification results
of recombinant plasmid pET28a-his-2PreS1
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Fig. 4 SDS-PAGE 7 Western blotting detection of Purified PreS1
A B and 2PreS1 recombinant proteins
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Fig.2 Expression of recombinant proteins of PreS1 (A) induced
for 4 h at 37 C and 2PreS1 (B) induced overnight at 16 C

M1 2 3 4M56 7 89

Mr(x103)

70
50

40
35

25
20

15

A

M 1 23 4 56 7 8
Mr(x103) 2
70

50
40
35

25
20

15

B

A M EASFRMERRE 1 W 2 HMELEW 3 #Him
YRE 4 W 5~9 500 mmol/L BKMEZEE B M EASFhR
WERE 1 2| 2 LW 3 HMUE 4 WEHFE 5 10
mmol/L BRIEYEB  6~9 100 mmol/L Bfme kB

B 3 E=HEHR PreS1(A)F0 2PreS1(B) By &L
A M Protein molecular standard mass 1 Whole bacteria 2
Lysis supernatant 3 lysis precipitate 4 flow-through 5-9 500
mmol/L imidazole elution B M Protein molecular standard mass
1  whole bacteria 2 lysed supernatant 3 lysed precipitate 4
flow-through 5 10 mmol/L imidazole elution 6-9 100 mmol/L
imidazole elution
Fig.3 Purification of recombinant proteins PreS1 (A) and 2PreS1 (B)
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Purified recombinant proteins were formulated into a vaccine with
FIA adjuvant (A) or CpG (C) ,and the second vaccine was administered
14 days after the initial vaccination,and blood was collected from the tail
on day 21; the levels of PreSl antibodies in the sera of mice vaccinated
with the injected proteins with FIA adjuvant (B) and with CpG adjuvant
(D) were measured by ELISA, with grey representing PreSl in
conjunction with the adjuvant, and black representing 2PreSIl in
combination with adjuvant.

Fig. 5 Mouse immunization protocol and detection of PreS1 antibody
levels in mouse serum
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