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      Education

      B.Sc. Chemistry (Industrial Option), 1st Class Honors, University of Ibadan, Nigeria, 1992; Ph.D. Organic Chemistry, Brown University, Providence Rhode Island, 1998


  
      Research

      Bioorganic Chemistry, Biochemistry and Drug Design. The overarching research objective of our laboratory is to delineate the chemical basis of the molecular recognition events employed by biomolecules to drive important biological processes and how perturbation of these events, by natural and synthetic ligands, can be used to understand the molecular basis of various human disease conditions, especially cancer, viral- and bacterial-infections; and to use the information gleaned from such perturbation studies to arrive at potentially new therapeutic solutions for these conditions. Individual research project involves a unique blend of the tools of synthetic organic chemistry with biochemistry and molecular biology. Enumerated below are specific interrelated research projects that are currently underway:
RNA-Small Molecule Interaction. RNAs adopt intricate and structurally diversed motifs susceptible to direct interactions by small molecules in similar manner to proteins. An atomic level understanding of RNA-small molecule interactions will aid identification of a myriad of biologically useful molecules including novel RNA structural probes; and new anti-viral, anti-tumor and antibacterial agents. One class of nucleic acid targeting drugs are the anthracyclines. Literature evidence suggests that anthracyclines partly derived their anti-tumor activities through DNA-intercalation mediated "poisoning' of the eukaryotes topoisomerase II. Despite their chemical similarity to DNA and direct role in gene expression, little is known about the extent to which RNA interactions with anthracyclines contribute to anthracyclines' biological activities. The primary objective of this research is to elucidate the molecular features essential for the interaction of anthracyclines with the iron responsive elements (IREs), the hairpin loops located in the untranslated regions of mRNAs encoding key proteins involved in iron metabolism; and the effects of such interactions on the formation of the crucial RNA-protein complexes that regulate intracellular iron homeostatis.
Targeted Histone Deacetylase (HDAC) Inhibition. One nucleic acid associated protein that is of current interest to us is the Histone Deacetylase (HDAC). HDACs and histone acetyltransferases (HATs) are two functionally opposing enzymes, which tightly regulate the chromatin structure and function via sustenance of equilibrium between the acetylated- and deacetylated-states of nucleosomal histones. Aberrations in intracellular histone acetylation-deacetylation equilibrium have been linked to the repression of a subset of genes resulting in excessive proliferation and are implicated in a number of malignant diseases. HDACs function as part of multiprotein complexes that catalyze the removal of acetyl groups from the -amino groups of specific lysine residues located near the N-termini of nucleosomal core histones. Inhibition of HDACs activity results in the weakening of the bond between histones and DNA, thus increasing DNA accessibility and gene transcription. This has recently been clinically validated as a new therapeutic strategy for cancer treatment with the FDA approval of SAHA for the treatment of cutaneous T cell lymphoma. To date, several other structurally distinct small molecule HDAC inhibitors have been reported, however, most of these agents non-selectively inhibit the deacetylase activity of class I/II HDAC enzymes. Toward improving the therapeutic index of current HDAC inhibitors, we are developing new HDAC inhibitors for targeted cancer therapy applications. Our goals here are two-fold: (1) to develop HDAC inhibitors that sensitize cancer cells to nucleic acid interacting anticancer drugs and (2) to develop methodology for cell type-selective delivery of HDAC inhibitors.
Design and Synthesis of Novel Bioconjugates for Molecular Delivery Applications. We are also investigating new molecular delivery systems for nanoparticles and small molecule drugs. In collaboration with Professor El-Sayed's group, we are developing new approaches for targeting gold nanorods into the nucleus of live cells. Additionally, we are exploring the periplasmic protein secretion pathway to deliver cell wall damaging agents to the bacterial periplasm. This effort could result in novel diagnostic and therapeutic strategies.
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