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Cry toxin is a kind of insecticidal proteins which produced by bacterium Bacillus thuringiensis (Bt). It has 
been used commercially to control insect pest and has highly active to specific insects and important among 
agriculture and public healthy. Bt toxin was first discovered in the early 1900s, and now it is becoming 
widely application as biopesticides in organic agriculture and forestry that supplement application of the 
synthetic chemical pesticide in commercial agriculture. Such as spraying of vast areas of North American 
forests to control lepidopteran defoliators. They are highly specific to their target and innocuous to other 
organisms which include all vertebrates, plants and completely biodegradable. It also as the significance 
genes for transgenic expression to resistant insect pests in plants. 

The mode of action of difference Cry toxins have been used by different procedures to pore-forming and
induce cell death with ionic pores into the membrane of the midgut epithelial cells. The pro-toxin traverse 
the peritrophic, and binding with the functional receptor in midgut cell. One of the models supports that the 
Cry toxins crystal during midgut proteases to binding with receptors resulting oligomerization of the toxin 
forming a pore in lipid rafts that induce osmotic cell lysis. On the other hand, an alternative model triggered 
activation  of  protein  kinase,  which  is  a  signal  pathway  induce  the  toxin  interaction  to  kill  cells.  The 
mechanism as the most influential approach to be known as Bt toxin.

Identification of BmABCA2 as a Functional Receptor in the Bombyx mori Midgut for Cry2A Toxins.



Nowadays, there are many insecticidal crystal protein genes were cloned from Bt. However, some toxins 
exerting intense evolutionary pressure were the most susceptible pests have been expressing in transgenic 
crops. It may now as the largest cause of death for some insect pests, but represented a potent selective 
force for resistance. The selection has caused the rapid evolution of Bt toxin resistance in a few insect 
species and reduced efficiency of insect pest control. Thus, to explore novel functional receptors of Bt toxin 
are integrant for growing insecticidal crystal proteins act on delaying resistant. 

The Cry2A toxins are potential to be susceptible crystal protein to insect for extension commercial pest 
insecticide.  The  ABCA2  has  been  first  suggested  that  linked  to  Cry2Ab  resistance  in  Helicoverpa. 
armigera.  It  was  further  confirmed  by  generating  ABCA2  knock-out  strain  with  CRISPR/Cas9 
mutagenesis, which showed highly resistant in H.armigera and Trichoplusia ni. However, it still unknowns 
how the ABCA2 involved in the pathway of toxicity in Cry2A toxins. Thus, in this study, we tried with two 
methods, genome editing ABCA2 in Bombyx mori (BmABCA2) with Transcription Activator-like Effector - 
Nucleases (TALENs) and transient BmABCA2 gene expression in HEK293T cells. The Bio-assay of the 
BmABCA2 truncated strain by TALENs showed high level of resistance to the Cry2A toxins, indicating 
that  BmABCA2 play  a  crucial  role  in  the  mechanism of  action  of  Cry2A toxins.  On the  other  hand, 
HEK293T cell expressed BmABCA2 was showed swelling neurosis with Cry2Ab toxin, which indicated 
that BmABCA2 can function as a functional receptor of Cry2A toxins.
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