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Understanding the preferential cleavage mechanism
of natural substrate by HIV-1 protease subtypes

Abstract
Introduction
The Human Immunodeficiency Virus type 1 (HIV-1) protease is a crucial target for HIV/AIDS treatment and
our understanding of its catalytic mechanism is the basis on which the HIV-1 enzyme inhibitors are developed.
Although, several studies indicate that HIV-1 protease facilitates the cleavage of the Gag and Gag-pol polypro-
teins and is highly selective with regards to the cleaved amino acid precursors, however, physical parameters
and main principles for substrates specificity and recognition remain poorly understood.

Method
Herein, a one-step concerted catalytic mechanism of the HIV-1 PR subtypes on its natural substrates was
studied to compare the activation free energies at varying peptide bond regions (natural substrates and non-
substrates) within the polypeptide sequence using ONIOM calculations.

Results and discussion
It was observed that the studied HIV-1 PR subtypes (B and C-SA) recognize and cleave at both natural sub-
strates and non-substrates region, also the preferential peptide sequence is an important factor in the substrate
recognition and specificity.

Conclusion
Based on the detailed analysis of the computed and experimental data, we proposed that future inhibitors
could mimic the RH-IN natural substrate for both subtypes B and C-SA HIV-1 PR.
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