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Expression of the Hc Fragment of Clostridium botulinum
Neurotoxin Serotype A in Mammalian Cells with Recombinant
Semliki Forest Virus Expression System

Yunzhou Yu, Zhiwei Sun, Shuang Wang, and Weiyuan Yu
Beijing Institute of Biotechnology, Beijing 100071, China

Abstract: To produce the C-terminal fragment of heavy-chain receptor (Hc) of the Clostridium botulinum neurotoxin serotype A
(BoNT/A) in mammalian cells, we cloned the Hc gene from BoNT/A into the RNA and DNA-based Semliki Forest virus (SFV) rep-
licon expression vectors, resulting in recombinant replicon expression vectors pPSMHc, pSMSHc, pSCARHc, and pSCARSHc. Effec-
tive expression of non-secreted and secreted antigen Hc were confirmed by indirect imumofluorescence (IF), Western blot and
ELISA after transfecting BHK21 cells with these replicon expression vectors based on both DNA and RNA. Recombinant virus par-
ticles (RVP) were prepared by cotranfecting these expression vectors with helper vectors (pSFV-helper2 or pSHCAR) and the ex-
pression of antigen Hc was confirmed by indirect imumofluorescence (IF) and Western blot in cells (BHK21) that were infected with
these recombinant virus particles (RVP). RNA and DNA-based recombinant SFV replicon expression vectors and recombinant virus
particles (RVP) containing He gene all effectively expressed antigen fragment Hc in cells. This work laid a foundation for the study

of the immunogenicity of SFV replicon vaccines and provided an alternative to develop new type vaccines against botulinum neuro-
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Fig.1 Expression of Hc gene was detected in cells transfected with RNA and DNA-based replicon expression vectors by IF
(a) 1: indicates cells transfected with RNA transcripts from pSMHc; 2: indicates cells transfected with RNA transcripts from pSMSHc; 3:
indicates cells transfected with RNA transcripts from pSM (Negative control).

(b) 4: indicates cells transfected with pPSCARHc; 5: indicates cells transfected with pPSCARSHc; 6: indicates cells transfected with pPSCAR
(Negative control)
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Fig. 2 Expression of Hc was detected in the lysates from
cells transfected with RNA transcripts from pSMSHc and
PSMHc by Western blot
Lane 1: the lysates from cells transfected with RNA transcripts
from pSMHc; Lane 2: the lysates from cells transfected with RNA
transcripts from pSMSHc; Lane 3: the lysates from cells transfected
with RNA transcripts from pSM (Negative control); Lane M: pro-
tein molecular marker. The arrow indicates the position of the Hc
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Fig. 3 Expression of Hc was detected in the lysates and the
cell culture supernatant from cells transfected with
pPSCARSHzc (a) and pSCARHc (b) by Western blot

1: the lysates from cells transfected with pSCARSHc; 2: the cell
culture supernatant from cells transfected with pSCARSHc; 3: the
lysates from cells transfected with pSCAR (Negative control); 4:
the lysates from cells transfected with pSCARHc; 5: the cell culture
supernatant from cells transfected with pSCARHc; 6: the lysates
from cells transfected with pSCAR (Negative control); M: protein
molecular marker. The arrow indicates the position of the He
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4 IF Hc
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Fig.4 Expression of Hc gene was detected in cells infected with RVP contained Hc gene by IF
(a) 1: indicates cells infected with RVP from co-transfected with RNA transcripts from pSMHc and pSFV-helper2; 2: indicates cells infected
with RVP from co-transfected with RNA transcripts from pSMSHc and pSFV-helper; 3: indicates cells infected with RVP from co-transfected
with RNA transcripts from pSM and pSFV-helper2 (Negative control).
(b) 4: indicates cells infected with RVP from co-transfected with pPSCARHc and pSHCAR; 5: indicates cells infected with RVP from co-transfected
with pPSCARSHc and pSHCAR; 6: indicates cells infected with RVP from co-transfected with pSCAR and pSHCAR (Negative control)
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