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Identification and measurement in silico of Protein
Tunnels and Ligation Pockets of the Cry3Bb1

insectile toxin

The rising increase in the discovery of toxins with potential for pest control presents challenges in the under-
standing of their physical-chemical characteristics and structural attributes, which makes it difficult to select
the best candidates for this function [1]. However, thanks to the development of bioinformatics tools it is
possible to analyze toxic molecules such as Cry proteins, produced by the Bacillus thuringiensis bacteria, effi-
ciently and with low costs, therefore [2], the objective of this work is to identify and size the different tunnels
and protein pockets with ligation powers of the Cry3Bb1 toxin. The NCBI database was used to search for
the sequence of Cry3Bb1 (GenBank: AAA22334.1). In the three-dimensional modeling, the SWISS-MODEL
[3] online server was used, and the Pymol2.0 program for the visualization and manipulation of the structure.
Likewise, the Electrostatic Surface of the toxin was calculated using the APBS program (Adaptative Poisson-
Boltzman Solver). The detection and dimensionality of the Cry3Bb1 protein pockets was performed with the
D3Pockets server and the CASTp program; finally, to locate and characterize (hydrophobicity and polarity)
the protein tunnels was used the MOLE 2.5 [4] program. The results show that the Cry3Bb1 protein has 14
pockets, where the major and minor have an area and volume of 501,817 and 5,998 (SA); and 312,233 and
0.542 (SA), respectively. In addition, 7 tunnels were identified in the structure of the cry3Bb1 protein, where
the largest has a length of 20.27 and the smallest of 5.25. Taking into account the results obtained from the
structural analysis of the toxin, the use of bioinformatics tools demonstrates great potential in understanding
the architecture and properties of insecticidal interest’s molecules.
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