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Description of the subject:

Cleavage of the polyproteins encoded by the beta-coronavirus genome by the viral proteases MP® (nsp5)
and PLP™ (nsp3) is required to produce the virus proteins. Thus, these proteases represent attractive
targets for broad-spectrum drug development because they are essential to the virus life cycle and highly
conserved among beta-coronaviruses. In particular, the nsp5 of SARS-CoV-2 and SARS-CoV share
95% amino acid sequence similarity. Protease inhibitors have already been shown to be effective in the
treatment of HIV and HCV infections, and have become an important component of standard
treatments.

Keys were identified in collaboration with N.Naffack and F.Agou (l. Pasteur) using a test on cells
carrying a protease-nanoluciferase construct that is quenched by protease cleavage, and thus luminous
in the presence of active inhibitor (gain of function). These hits were then validated by a virus infection
assay on cells expressing the ACE2 receptor (IP Screening Platform, PF-CCB). These hits were
generated by a relatively narrow in silico selection (359 compounds) from the campus chemical library
(~15,000 compounds, PF-CCB, I. Pasteur). This first relatively promising set will be used to analyze
the determinants of ligand anchoring: chemical groups, positions, etc.. This will allow the development
of a pre-filtering/screening strategy that will include several channels targeting higher or lower degrees
of similarity with the first hits in order to identify the most plausible candidates possible while
expanding the chemical space searched to allow the identification of novel molecules. A large library
(7.6 million compounds / 42 million tautomers - conformers) will then be used to identify the most
promising candidates that will be selected for testing. This project benefits from collaborations within
the Pasteur Institute for the realization of the tests and some compounds could be submitted to co-
crystallization with the protease to reinforce the approach.

Skills required: Good knowledge of computer tools, unix, programming, etc... Basics and
foundations of structural biology and computational chemoinformatics.

Other Information

- This subject is a first step towards a thesis. Focused on the exercise of a Master 11, it can, if
necessary, be continued according to various applications/developments/opportunities. If
necessary, this project and its developments can be discussed upon contact.

- Internship dates: adaptable from the beginning of 2022 until the end of July 2022 (Note:
count 2-3 months for the setting up of the contract).
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