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The expression of hepatitis B virus envelope protein and its bioinformatics analysis

WANG Wei-xiao' , ZHAO Dan-ying' , CHEN Zi-yang' , CHANG Dong-ying', LI Ke-xin', CAO Yu-
fengz ,CHANG ]un*liangl (1. Changchun Institute of Biological Products Co. ,Ltd. ,Changchun 130012, China ;
2.Yidao Biotechnology (Suzhou) Co. Ltd.)**

Objective To express HBV envelope proteins in vitro by constructing eukaryotic expression plasmids of
truncated L protein(NL protein) and M protein target genes. To Comparatively analyze the immunogenicity of NL protein
and S protein and analyzeboth bioinformatics characteristics by using bioinformatics.  Methods The NL and M target
protein genes was amplified form the full-long L. protein target gene by using PCR,and recombinant plasmid was con-
structed with the expression vector pPCHOI1. 0-1 and pCHO1. Onew-1. Two constructed expression plasmids were co-trans-
fected into CHO cells throughthe transfection reagent. And then screened out stable expression cell lines. The protein ex-
pression is detected by ELISA and purified by anion exchange chromatography. The purity and activity of the purified pro-
tein were analyzed by SDS-PAGE and Western blot,and the formation of VLLPs was observed by transmission electron mi-
croscope. Use the bioinformatics software to analyze the NL protein and S protein. Used ProtParam to analyze the physical
and chemical properties of the two proteins,Signal P5. 0 Service and TMPRED analyze the signal peptide and transmem-
brane region of the two proteins, NPS@SOPMA and Swiss model respectively predict the secondary structure and tertiary
structure of two proteins, using IEDB Analysis Resource predicts the accessibility, hydrophilicity, beta turn and linear
epitope of the two proteins.  Results The sequencing results of pCHO1. 0-1-NL and pCHO1. Onew-1-M recombinant
plasmids were correct. The purity of the proteins after expression and purification can reach 85% ,and purified proteins can

be recognized by anti-HBs antiserum . The result of the SDS-PAGE and Western Blot show that purified proteins contain
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glycosylated and non-glycosylated NL protein, M protein and S protein. 20000 times magnification of electron microscopy

result show that VLPs with a diameter of about 22nm are formed. The analyses of bioinformatics show that the NL pro-

tein is a hydrophobic protein with three transmembrane structures and no signal peptide. The secondary structure is main-

ly random coils,and the structure is relatively loose. Unlike the NL protein,the S protein contains four transmembrane re-

gions and a signal peptide. The comprehensive prediction of the dominant epitope of the NL protein showed that pre-S pro-

tein contains three antigenic dominant epitopes and S protein contains only one. One of the antigenic dominant epitopes is

composed of pre-S protein and S protein together. Indicating that the amino acid region of the pre-S protein contained more

dominant epitopes.

Conclusion Successfully constructed a co-expression vector containing pre-S1 and pre-S2,and sim-

ultaneously expressed VLPs containing hepatitis B virus NL protein, M protein and S protein. Lay the experimental foun-

dation for the development of a new generation of fhepatitis B vaccine containing pre-S protein.

GG | Hepatitis B virus; envelope protein;eukaryotic expression; bioinformatics
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Fig. 1 Electrophoresis of plasmid modified PCR products
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purification
Fig.5 HBYV envelope protein SDS-PAGE, Western blot analysis

Bl 6 miETHI4LIEEBMAL(20000X)
Fig. 6 Results of protein electron microscopy after purification
of cell membrane protein
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3D sturcture of S protein 3D sturcture of NL protein

B8 NLMSEA=RLEH
Fig.8 3D structure of NL protein and S protein
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Fig.9 The protein of NL and S signal peptide prediction
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