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Marissa Baker-Wagner1, Nicole Wolcott2, Yoko Marwidi1, Shao Feng Yu1,

Debendranath Dey1, Bruce Onisko1, Katie Barlow1, Shalini Potluri1, Christine
Sahlman1, Alfredo Calayag1, Vishwanath Lingappa1, Pamela Glass3, Michael

Farmer1, Clarence Hurt1, William Hansen1
1Prosetta Bioconformatics, Inc, San Francisco, CA, United States/2CUBRC, Inc, Buffalo,

NY, United States/3Virology Division, USAMRIID, Ft Detrick, MD, United States

By analogy to previous studies for Hepatitis B virus, HIV, and Hepatitis C virus, we
established a cell-free system involving de novo protein biogenesis  that appears to faithfully
carry out critical steps in the assembly of Dengue virus capsids. The protein synthesis-linked
capsid assembly system was converted into an ELISA-based screening platform for
identification of small molecules that interfere with proper Dengue virus capsid formation. 
This screen potentially can identify molecules acting either directly or indirectly, via
interference with essential host factors, anywhere in the assembly pathway.  A number of
small molecules conforming to Lipinski’s Rules were identified as hits likely acting at
diverse steps in the capsid assembly pathway and by different mechanisms. This hypothesis
is based on evidence to be presented that the activity of some of these molecules results in
aberrant capsids by several different criteria including resistance to digestion by proteases
and changes in buoyant density, compared to non drug-treated controls.  When tested against
live Dengue virus in cell culture, a number of these compounds were found to be robustly
active, resulting in multilog drop in plaque forming unit (pfu) titer in the nanomolar to low
micromolar range. These active molecules were sorted by chemical class, activity, and
toxicity. A total of 11 chemical classes (pharmacophores) were found to be potent
(EC50<7.5uM) and non-toxic (TI>10). These findings provide strong support for the
hypothesis that critical steps in Dengue virus capsid formation are faithfully re-created in the
cell-free system. The targets of those drugs not acting directly on the capsid protein are
promising candidates for essential host factors in the Dengue virus life cycle. 
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