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Abstract At present time the widely used hepatitis B virus HBV  vaccines consist of only the small hepatitis B surface antigen
expressed in yeast or CHO cells. The frequency of non-responders to these vaccines has increased the demand for a more
immunogenic vaccine. Some studies have suggested that the addition of preS region to the vaccine will improve its efficacy.
However the large protein L containing the whole preS region can not be effectively expressed in wvitro. To overcome this
problem two chimeric contructs SS1  surface gene containing preSl region at C-terminus and SS2  surface gene containing
preS2 region at C-terminus were constructed and effectively expressed in our previous studies. Here we further constructed an
expression vector containing both SS1 and SS2 expression cassettes by separation and ligation the SS2 cassette to a linearized SS1
expression vector pAO815-SS1. The recombinant vector was transformed into Pichia pastoris GS115 by electroporation. A high-
level expression strain GS115-SS1S2  was established by primary screening for His™ transformants and further analysis for

induction products. ELISA results demonstrated that the expressed protein had S preS1 and preS2 antigenicities simultaneously .
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Western blotting showed that the product can bind to all of the three antibodies anti-S anti-preS1 and anti-preS2 . The expression

protein was present in the form of particles of 20 ~ 35nm diameter and the yield of recombinant particles reached 300 ~ 600mg/L

by fermentation. The SS1 and SS2 polypeptides kept intact in purified particles suggesting that the stability of preS region has

been significantly improved.
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Fig. 2 Western blot analysis of expression products of GS115-SS1S2

A immuno-reacting with anti-S. B immuno-reacting with anti-preSI. C immuno-reacting with anti-preS2. 1 prestained protein marker 2 crude extracts

of GS115-SS1S2 cells. Arrows indicate SS1 and SS2 fusion proteins. © PERZFRHEMARMATIESHRHES http://journals. im. ac. cn



S1 S2

607

SS1 SS2
27kD S S1 S2
S
S S
2.4
48 ~ 72h
150
~180  ODgy
CHO
HBsAg 10pg/mL
CHO HBsAg 1:256
1:8192 ~ 1:16384 32~
64 300 ~ 600mg/L
2.5 SDS-PAGE
SDS-PAGE
3 3
SS1 SS2
27kD
Western blot ELISA
S1 2 S
M puritied
W - ambigens
neo—
61— | m——
450 —
50—
250 — H
. -
3 SDS-PAGE
Fig. 3 SDS-PAGE analysis of purified antigens
2.6
20 ~ 35nm
4 SS1 SS2
3
Imamura * Langley ’ preS2 N
16 18 48 48
preS2

Fig. 4 Electron micrograph of modified HBsAg
particles 80 000 x
Samples were negatively stained with 2% phosphotungstic acid prior to

observation. The bar represents 100nm.

59 preS2
26 10
48
preS2 1~27
1
preS2 1 ~26 Met' -
Gly26
SS1 SS2
pAO815 SS1
SS2
SS1 SS2 preSl1
preS2 S
ELISA
preSl
preS2 S
Western blot SDS-PAGE
SS1 SS2

© PERZRMEDFRAATIRSHESE http://journals. im. ac. cn



608 Chinese Journal of Biotechnology 2006 Vol.22 No.4

80 pre-S2 epitope at C-terminus and expression of the gene in Pichia
pastarts . Chinese Journal of Biologicals
2005 18 5 375-371

5 Zong F Tian SF Chen H el al.
Preparation and application of anti-denatured hepatitis B surface S
300 ~ 600mg antibodies. Chinese J Exp Clin Virol
2001 54 387-388
S 6 Higgins DR Cregg JM. Methods in Molecular Biology Vol. 103

Pichia protocols. Totowa NJ Humana Press Inc 1998
7 Langley KE Egan KM Barendt JM et al. Characterization of
purified hepatitis B surface antigen containing pre-S 2 epitopes
expressed in Saccharomyces cerevisiae . Gene 1988 67 229 — 245
8 Kuroda S Ttoh Y Miyazaki T et al. Efficient expression of
genetically engineered hepatitis B virus surface antigen P31 proteins

REFERENCES in yeast. Gene 1989 78 297 - 308

) ) ) ) 9 Kobayashi M Asano T  Utsunomiya. M et al. Recombinant
1 Page M Jones CD Bailey C. A novel recombinant triple antigen
i ) ) hepatitis B virus surface antigen carrying the pre-S2 region derived
hepatitis B vaccine Hepacare . Intervirology 2001 44 88 — 97

from yeast purification and characterization. J Biotech 1988 8 1
-22
10 Neurath AR Kent SBH Parker K et al. Antibodies to a synthetic

2 Imamura T Araki M Miyanohara A et al. Expression of hepatitis
B virus middle and large surface antigen genes in Saccharomyces
cerevisiae . Journal of Virology 1987 61 11 3543 — 3549

) peptide from the preS120-145 region of the hepatitis B virus
3 Tan CY Jiang LM Zou P et al.

envelope are virus neutralizing. Vaccine 1986 4 35-37

11 Yang JY Hui JY Li GD et al.

Construction of chimeric hepatitis B surface antigen containing preS1

region and its expression in Pichia pastaris. Progress in 4 ) . ) )
Expression of the recombinant hepatitis B surface antigen carrying

Microbiology and Immunology 2005 33
| 444 PreS epitopes in Pichia pastoris. Acta Biochimica et Biophysica
Sinica 2000 32 2 139-144
4 Tan CY Jiang LM Ge YH et al.

Construction of hepatitis B surface antigen chimeric gene carrying

ALLAEALA LA LAt Lal Al allalal Latlalal fatfalal Lallallal Lalalfal Lalalfal Laltalfal Lal Lal Yal Lal Lal Lal Lal Yal Lal tal Yal Lalttal al Y,

A
I
A
®
A
®
A
Y

1
2
1000 1993 2005
100 Au
Thiobacillus ferrooxidans
88% ~90%
11~13 400mg/g
; u ” i

© FEMFRBEDARMEATIRS®HIESS http://journals. im. ac. cn





