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Abstract

$3-3366 [1-(3-C: 1-y)methyl-6-(3,5-di 5-ethyl-2,4-pyri jone] is a highly
active (EC, = 1 nM, Tl approximately one millon) novel inhibitor of HIV-1 with the abty to inhibit both
HIV entry and reverse transcription. SJ-3366 inhibits both HIV-1 and HIV-2, a property that distinguishes
this specific NNRTI and related molecules from other NNRTIs. The dual mechanism of action and
extended therapeutic range render SJ-3366 an attractive therapeutic agent for further clinical
development. In addition to SJ-3366, the pyrimidinedione SAR series includes 11 other highly potent

compounds with therapeutic indices greater than 500,000 and antiviral properties similar, but not identical,

10 5-3336. Since effective treatment of HIV infection is critically dependent upon the potential of
therapeutic agents to select for drug-resistant viruses, it is important to understand the resistance profile
of any new anti-HIV agent prior to clinical use. As a NNRTI, common resistance engendering mutations
in the viral RT, especially the Y181C, Y188C, K101E and K103N amino acid changes, significantly
reduced the efficacy of SJ-3366. Our SAR evaluations defined four compounds active against viruses
possessing the K103N amino acid change in the RT. The K103N-active molecules maintain high
therapeutic efficacy against HIV-1, are active against HIV-2, and are similarly inhibitory to reverse
transcription and virus entry. Sensitivity and cross-resistance testing provide a means to rationally
prioritize potential drug combinations that will yield effective anti-HIV therapeutic strategies. Interestingly,

ur data demonstrate synergistic inhibition of HIV with ddi and fluoro-ddA only, and no evidence of
synergistic toxicity or antagonism with any combination of agents. We have performed extensive
resistance selection evaluations with the NNRTI SJ-3366 by serial passage of infectious virus in the
presence of increasing concentrations of SJ-3366, resulting in viruses with complete resistance to the
compound. At each passage, cell growth and viabilty, extent of virus productivity (intracellular and
extracellular) and viral infectivity and cytopathic effect were quantified.” Further characterization of the
virus obtained at each passage included the evaluation of compound sensitivity, inhibition of virus
attachment and reverse as well as of the viral reverse and
envelope. The resistant viruses obtained at each passage were also evaluated for their sensmvuy o
known attachment, fusion, reverse transcriptase and protease inhibitors. The results of these studies
provide a highly extensive characterization of the properties of the SJ series of compounds, highlighting
properties of the compounds important for resistance, virus replication capacity and viral fitness which will
help determine their potential success as a an anti-HIV therapeutic agent.

Methodology
Resistance Selection
Resistant virus was selected by serial passage of HIV-1,,g and HIV-2qop in
CEM-SS cells in the presence of increasing concentrations of SJ-3366 starting with two times the
ECy,. The peak day of virus production of each passage was determined by measuring the
amount of reverse transcriptase for each day from the passage. The peak virus production day
from a passage was used to initiate the subsequent passage.
Sensitivity Assay
Following a six day acute infection of CEM-SS cells with the virus strain to be tested in the
presence of compound, cell viability was measured spectrophotometrically (450/650 nm
absorbance) using XTT dye reduction.
Attachment Assay
Compound and virus (at a pre-determined titer) were added to HeLa-LTR-f-Gal cells that had been
plated in a 96-well flat-bottomed plate 24 hours prior to assay initiation. Cells, compound and virus
were allowed to incubate for 2 hours at 37°C/5% CO2. Following the incubation, the cells were
washed to remove any unbound virus and compound. Following addition of media to the wells and
48 hour incubation, the cells were lysed and evaluated for f-gal expression using Gal-Screen
(Tropix).
Comparative Infection
A sample of the virus pool with the greatest content of virus from each passage was used to infect
CEM-SS cells. Standardization of the infections was based on quantity of p24 or reverse
transcriptase in order to comparatively evaluate the relative growth kinetics of each virus pool. The
culture was monitored until the cell viability dropped below 50% by trypan biue dye exclusion. Cell
number and viability was monitored each day and viral supernatant was evaluated by quantifying
the amount of p24 or viral reverse transcriptase.
24 Assay
Sample and lysis buffer are added to coated wells to disrupt the HIV-1 p24 antigen and virus
particles. The plate is washed and biotinylated human anti-HIV IgG is added to the wells in order
to bind any HIV-1 p24 antigen that bound to the well. Streptavidin-horseradish peroxidase
complexes with biotinylated antibodies before adding the substrate (TMB) and hydrogen peroxide
(termination step). Absorbance is read at 450/570 nm. The intensity of color is directly
proportional to the amount of uncomplexed p24 antigen in the sample.
Reverse Transcriptase Assay
Supernatant samples were mixed with a_cocktail containing tritiated thymidine triphosphate and
were incubated for 1 hour. 10 mL of the mixture was then transferred to a DEAE filtermat and was
washed 5 times with buffer, 2 times with water and 1 time with alcohol. Once dry, the filtermat was
transferred to a scintillation bag with approximately 4 mL of scintillation fluid. The samples were
read on the Microbeta Trilux scintillation counter and reported as counts per minute (cpm)
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