
Nucleic acid hairpins as inhibitors of HIV RNAse H 

Overview:

McGill University is seeking to outlicense inhibitors of HIV-1 RT RNAse H. The compounds of the
invention are characterized as low molecular weight oligonucleotide hairpins. At concentrations
tested, the compounds have no effect on human cellular RNAse H and are resistant to degradation
by cellular nucleases in vitro. The hairpins do not block the incorporation of chain-terminators such
as AZT or 3TC, and do not appear to compete with the binding site of NNRTI. Thus, they have the
potential to act synergistically with both NRTIs and NNRTIs. The compounds of this invention form
the basis of drug discovery and optimization of novel clinical candidates targeted to HIV RNAse H.

Advantages:

 First-in-class low molecular weight hairpin oligonucleotides provide a strategic R & D opportunity.

 Compounds inhibit RT’s RNase H activity without affecting RT’s DNA polymerase function.

 RNase H activity of HIV-1 RT is an integral step in reverse transcription

 Inhibition of RNase H impairs release of minus-strand DNA

The need:

Current antiretroviral therapy comprises combination drug regimens (coined HAART- highly active
antiretroviral therapy) that has been shown to suppress viral load significantly for prolonged
periods. The emergence of resistant HIV strains demands alternative strategies. Rapid (pre)clinical
development and fast-track designation of candidate drugs for HIV infection continues to create
opportunity for innovative product offerings. HIV RT is a multifunctional enzyme that possesses
properties of a DNA polymerase on both RNA and DNA templates as well as ribonuclease H
(RNase H) activity. RNase H catalyzes the selective hydrolysis of the RNA strand of the RNA:DNA
heteroduplex replication intermediate. Both the RT-associated DNA polymerase and RNase H
activities are required to convert the single-stranded RNA genome into double-stranded DNA that is
then integrated into the host chromosome. The RNase H domain of the RT is a strategic target for
therapeutic intervention because RNase H activity of HIV-1 RT is vital for viral replication.
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Research:

Research is focused on the synthesis, biochemical properties and molecular behavior of nucleic acids (DNA,
RNA) and their analogues. A goal of this research endeavor is to gain a detailed understanding of inter- and
intracellular communication between nucleic acids, and between nucleic acids and proteins.
Dr. Damha has received multiple distinction: the John Charles Polanyi Chemistry Prize (Ministry of Colleges
and Universities, 1989), The IUPAC Award (Chemical Institute of Canada, 1991), Ichikizaki Award for Young
Chemist (1989-94), the Merck-Frosst Award for Therapeutic Research (Canadian Society for Chemistry,
1999), Fellowship of the Chemical Institute of Canada (F.C.I.C., since 1999) and the Bernard Belleau Award
(Canadian Society for Chemistry, 2007).
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