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1. Objectives

Despite the success of highly active antiretrovirals to control HIV replication in infected
patients, at least in countries that can afford these treatments, new drugs are still needed. Widely used
drugs mainly target two viral enzymes, reverse transcriptase and protease. However, about 20% of
patients cannot tolerate antiviral cocktails in the short term, and long-term treatments are often
associated with severe side effects. There is also increasing concern about the spreading of drug-

resistant HIV variants.

Our aim is to identify lead compounds that could impact HIV through new mechanisms.
Academia experts in virology and cellular biology have joined forces with antiviral-research
specialists and pharmacologists, in order to perform anti-HIV high-throughput screening (HTS)
assays. We have defined one unexploited viral target, for which there are no available inhibitors: The
critical step of viral release from the cell. This novel target has been chosen because important recent
discoveries have shed new light into the molecular mechanisms of virus budding, thereby rendering

this critical step in HIV life cycle a feasible target for drug development.

We have designed one cell-based assay, which does not require the use of infectious virus,
allowing the screening of libraries of chemicals. As a proof of concept, we have screened 2,000
compounds, and were able to identify one interesting hit. In secondary analysis with infectious HIV,
this compound display very little antiviral activity. Our next aim is to extend the screening to an higher
number of compounds (two libraries of 20,000 and 4,000 compounds, should be screened). We will
also document further the activity of he first hit. On a more fundamental point of view, we are

* studying the mechanisms of HIV-1 assembly and transfer through cell-to-cell contacts.

We hope that the screening assay will allow the identification of hits or lead compounds, which
could in a further step be improved by using a classical drug design approach.

2. List of Partners

Partner 1. Olivier Schwartz (Institut Pasteur, Paris, France)

Partner 2. Kalle Saksela (Institute of Tempere, Finland)

Partner 3. Barbara Muller (University Clinic, Heidelberg, Germany)
Partner 4. Maurizio Federico (Istituto Superiore di Sanita, Rome, Italy)
Partner 5. Marcel Hibert (Université Louis Pasteur, Strasbourg, France)

Scientific coordinator: Olivier Schwartz, email: schwartz@pasteur. fr
Coordinator organization name: Institut Pasteur

3. Results achieved so far

During the two years of this STREP (corresponding to WP1 and WP2 of the proposal), the
resources were_used essentially as planned for all contractors. There were no major delays in the
experiments, and most of the intended work has been performed. WP1 was aimed at designing two
assays (one cell-based assay and one cell-free, protein/protein interaction assay) allowing the
screening of libraries of compounds, targeting a unexploited step of the viral cycle, the release of viral
particles from the infected cell. Various strategies were designed, in order to select optimal method(s)

to perform each assay.
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Regarding the cell-based assay, we have designed both transient and stable systems to express
HIV-like particles (VLPs) and we have tested various techniques to measure release of the VLPs in the
supernatants. We have selected one transient system and we are in the process of obtaining a stable
cell system to reliably measure viral release. Viral release can be measured with a fluorescent readout
for the screening. We have already screened 2,000 compounds with the transient system of viral
release (WP2). This screening will be extended to other library of compounds in the near future. ‘

With the cell-free system of screening, aimed at inhibiting protein/protein interactions, we have
designed a test allowing the detection of the binding of one HIV protein, Gagp6, to one cellular
protein, Tsgl01. However, this system was not sensitive enough to perform a screening assay. As a
complementary strategy, we have selected two other proteins involved in viral replication (HIV
protein Nef and its cellular interactor Hek), which have a strong affinity for each other (better than that
of Gagp6 with Tsgl01). We have performed a screening of the library of chemicals (4,000
compounds) with this system. This screening will also be extended to other library of compounds in

the near future.

The compounds selected in each screening were further analyzed in secondary assays. Hits
inhibiting the release of fluorescent VLPs were tested with infectious HIV. Only one compound
displayed a minor antiviral activity, and this compound is currently being analyzed more precisely. Hit
" compounds inhibiting Nef-Hck interactions were tested for their capacity to inhibit Nef function in T
lymphocytes (CD4 and MHC-I down-regulation). Unfortunately, none of the selected compounds
inhibited these functions of Nef.

We hope to identify interesting molecules by increasing the number of compounds tested in the
two screening assays.

We have published various papers on HIV assembly, and on various experimental systems to
study release of fluorescent and non-fluorescent VLPs We have also pursued our basic research work
aimed at understanding the basic mechanisms of replication of HIV and other retroviruses in various
experimental systems, as detailed in the publication list below.
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