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ABSTRACTABSTRACTABSTRACTABSTRACT    

 

Bacillus thuringiensis (Bt) crystal proteins are 
effective in controlling agriculturally harmful insects. 
However, the mechanism of Bt pesticidal action is fairly 
understood. It is assumed that the pesticidal protein has 
affinity for specific receptors in the midgut of the 
susceptible larvae and binds irreversibly to create holes in 
the gut leading to eventual death of the target larvae. 

The main aim of the research is to identify and 
characterize Bt δ-endotoxin receptor in an important pest, 
Egyptian Cotton leafworm (Spodoptera littoralis).  

Biological activities of crystal protoxins of BtkHD1 
strain and Cry1C were determined by in vitro mortality 
assay on neonate larvae of S. littoralis. Also, Brush border 
membrane vesicles (BBMVs) were prepared from the 5th 
instar larvae of the same insect. Subsequently, 
immunoblotting experiments were performed using Cry1A 
Bt δ-endotoxins to detect the presence of specific toxin 
binding proteins on BBMVs. The toxin binds to proteins of 
108.58 kDa on brush border membrane vesicles. It is 
therefore a strong candidate for in vitro S. littoralis Cry1 
toxin receptor. 

Specific primers for S. littoralis APN (SlAPN) were 
designed according to the nucleotide sequence of 
Spodoptera litura APN; GenBank accession number 
(AF320764). The full length of APN gene from that insect 
was obtained and it was cloned in pGEMT-easy vector and 
pET-30a and pPICZ A expression vectors. 

The cloned gene was characterized through 
sequencing and studying expression in E. coli and Pichia 
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pastoris. The expressed protein was analyzed by Western 
blotting with anti- Cry toxin antibody. The Western blotting 
showed that the expression of target protein was detected 
by toxin. This analysis proved that APN protein exhibited 
binding properties towards Cry1A toxin. The sequence of 
SlAPN gene was deposited in GenBank under accession 
number JF509138. 

The predicted amino acid sequence of SlAPN cloned 
gene encoded a putative 952 amino acid residues. The 
sequence possesses three conserved regions which are zinc-
binding/gluzincin motif HEX2HX18E, the third zinc-binding 
ligand and gluzincin aminopeptidase motif GAMEN. 
Furthermore, five potential N-linked glycosylation sites 
(NXS/T) beside four highly conserved Cys residues are also 
observed. Finally, a highly conserved 64 amino acid 
residues from Leu 129 to Pro 193 was also detected. 

Based on computational alignment, a theoretical 3-D 
model structure of SlAPN was obtained. Whereas, about 
814 aa residues of whole suggested 3-D model were 
corresponded to residues 58-871 of the primary structure. 
The present SlAPN model contained four structural 
domains, which spread from N-terminal domain I to C-
terminal domain IV over the regions Asn58-Ile266; Ser267-
Gly506; Asn507-Leu581 and Ser582-Ala871, respectively. The 
recorded overall dimensions of this model were 91Aº x 55 
Aº x 65Aº forming together a hook like structure. 
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