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Characterization of novel RNA, protein and chimera nanoconjugate composites and their
potential pre-clinical applications
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Our group has been studying the binding, stabilization and delivery of designed therapeutic RNA molecules together with
engineered nanomaterials and composites. Given the huge effort in the synthesis of nanomaterials from virtually every
element in the periodic chart, the effect that these have on protein and nucleic acid structure-function is perhaps one of the most
important questions in modern molecular cell biology. Initially we focused on nanomaterial derived of bio-elements such as zinc
and manganese most well-known to mediate protein:nucleic acid interaction in cells and tissues, and have since expanded to
composite nanomaterials derived of these and other important bio-elements. It was first necessary to develop synthetic methods
in order to control the size and morphology of these nanomaterials which we did and have now found that both this and the
nanomaterials’ chemical composition greatly impacts their interaction with biomolecules. To study biomolecular nanoconjugate
formation, we have employed a variety of characterization techniques including; light scatter, UV, fluorescence and CD
spectroscopy, nanosight, electron and atomic force microscopy. Functional effect of the nanomaterials on the biochemical activity
of 3 model enzymes (luciferase, beta-galactosidease, reverse transcriptase) has been studied revealing exquisite and specific
activation, stabilization, and inhibition. Nanoconjugate bio-activity was examined in several human cell lines for the delivery of
siRNA, poly I:C, splice switching oligomer (SSO) and chimeric RNA-DNA aptamer in combination with various nanomaterial
and composites revealing potent and specific effects on gene expression and cancer-killing. Finally we are beginning to progress
several promising composite nanoconjugates into pre-clinical animal models.
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