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Abstract 

Botulism is a dangerous neuroparalytic syndrome caused by Clostridium botulinum neurotoxins (serotypes A-G). The 

more studies have shown that the binding domains in all neurotoxin types (A-G) have a great importance in immunity 

against the botulism syndrome and nowadays, this domain has been introduced as a vaccine candidate. In this study, 

for evaluation of adjuvant effect of Gold Nanoparticles (GNPs) on a vaccine candidate, the botulinum neurotoxin type 

E binding domain was used. In vaccine studies one of the problems is the presence of a potent and biocompatible 

adjuvant with fewer side effects. For developing of new adjuvants, the adjuvant properties of GNPs to Freund’s 

adjuvant (FA) was compared. A recombinant binding domain BoNT/E conjugated with GNPs was prepared and 
injected four times. The animals were enrolled in two groups, one of which was injected with FA and the other one with 

GNP-Ag. Then, the antibody titers were compared with each other. Ultimately, the mice were challenged using active 

BoNT/E. The results showed that the immunized mice with GNP-Ag and Ag-FA produced high titers of antibody and 

presented immune response comparable with together. Regarding antibody induction, challenging results and the GNPs 

biocompatibility, this kind of nanoparticles might be introduced as a candidate new adjuvant in the future studies. 
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


L
H

HC
HN

SV2
GTb1E




Zn++
















 










                                                                                       
1 Clostridium Botulinum 
2 Binding Domain 
3 Translocation Domain 




















.








][





E



. 

 


Shinegene
NdeIXhoI


Ni-NTA agarose resin

Shinegene
pET28a(+)Novagen

 E.coli BL21(DE3)Novagen
. 

 

 

E. coli-BL21 (DE3)  pET28a

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LB


g/ml
IPTG

OD600nm= 


rpm
rpm

QIAGEN
)PMSF

Tris–HCl NaH2Po4
pH 


 

 


rpm
 

.
 E 

Ni-NTA 
SDS-PAGE 

 


Ni-NTA

BSA


E
 


TEM 

(Nanoprobe, USA) 








PBS
mg/ml


 

                                                                                       
1 Overnight 
2 Sonication 
3 Mono-Sulfo-N-Hydroxy-Succinimid   


RPM


(TEM



ZEISS EM900kV 





 

 

 










BSA





 

ELISA
µg

Cº
 PBST


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
Cº

.
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Reader. 
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Ag-FAAg-GNPAg-GNP-FAContorol

  
 µg

 
 µg 

 µg
 

PBS 
 

  
 µg

 
 µg 

 µg
 

PBS 
 

  
 µg

 
µg 

 µg
 

PBS 
 

  
 µg

 
µg 

 µg
 

PBS 
 

      

 


SDS-PAGE






 


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 Ag-FA    
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