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Investigation of protein-protein interactions in the pathogenesis 

of colorectal and prostate cancer using artificial intelligence

Although several previous studies have highlighted the potential role of arylsulfatase B in 
the pathogenesis of malignant colorectal and prostate tumors, the exact pathomechanism 
of this remains unknown. In silico examinations of the protein-protein interactions can be 
very effective with the application of artificial intelligence in this field. The objective of our 
research is to investigate the potential involvement of arylsulfatase B in the development of 
colorectal and prostate cancer, using interaction predictions by artificial intelligence.
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The interaction network of arylsulfatase B was examined using the STRING database. The 
recommended confidence value of 0.400 was used to determine the strength of the inter-
actions. Two bioinformatics tools based on artificial intelligence were used to analyze the 
interactions of the proteins in the most optimal pathway, using different methods. The pro-
teins’ amino acid sequence was inputted into the PEPPI system, and the HDOCK Server tool 
utilized their tertiary structure.

The strongest interaction pathway between ARSB and proteins involved in tumor develop-
ment was represented by GUSB (0.77) and HSP90AB1 (0.62) proteins. For colorectal cancer, 
the PEPPI system predicted the most likely interaction of HSP90AB1 with AKT1 (log(LR) = 
1.78), TP53 (log(LR) = 0.96) and EGFR (log(LR) = 0.87) proteins. Meanwhile, the HDOCK Server 
showed the highest confidence score for connection of HSP90AB1 with RAF1 (0.92), BRAF 
(0.91), and EGFR (0.90) proteins. For prostate cancer, the PEPPI system predicted the most 
likely interaction of HSP90AB1 protein with ERBB2 (log(LR) = 0.99), TP53 (log(LR) = 0.96) and 
EGFR (log(LR) = 0.87) proteins. In contrast, the HDOCK Server showed the highest confiden-
ce score for connection of HSP90AB1 with BRAF (0.91), EGFR (0.90), and TP53 (0.87) proteins.

For both tumor types, the strongest association between ARSB and the proteins involved 
in tumorigenesis is found to be GUSB and HSP90AB1. Furthermore, TP53 and EGFR are the 
most likely interaction partners for HSP90AB1 according to the PEPPI system, while BRAF 
and EGFR according to the HDOCK Server. Our results illustrate the benefits of using artificial 
intelligence in the field of molecular biology and highlight the ways in which these analyti-
cal methods can help guide experimental research.


