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Dr. Khan research interests are directed toward understanding the mechanism of gene
regulation of iron metabolism and how it impacts on disease process. Mis-regulation of brain
iron leads to several brain disorders including Alzheimer’s, and Parkinson’s disease. He is
specifically interested in the translational studies on identification of novel key molecular and
therapeutic targets by targeting the iron response elements (IREs) of the mRNAs for the
Alzheimer’s Amyloid Precursor Protein (APP) and the Iron Regulatory Protein (IRP). The
common iron responsive element motif in the 5’ untranslated regions of the Alzheimer’s
associated, APP, offers a novel approach to targeting these diseases. His major focus over
the past several years has been involved the binding characterization of IRP/IRE and
eIF4F/IRE RNA and elucidation of how these complexes response to changing iron levels in
regulation of protein synthesis. IRP bind to iron responsive elements (IREs) RNA stem loops
structure (~28-nt). IREs have been found in several other mRNAs, and it is now known that
IRE/IRP interactions mediate regulation of the several protein synthesis involved with iron
metabolism. Thus, IRPs are central regulators of iron in the cells. He is evaluating to identify
the stable complex formation of the biological relevant APP/IRE, IRP/IRE and eIF4F/IRE, and
that can account for their competitive advantage in translation. And the role of iron in the
folding and unfolding pattern of APP in IRE signaling pathway. IRE/IRP signaling pathway has
been implicated in the modulation of APP, which is important to neurodegeneration in
Alzheimer’s disease. Therefore, the identification of small molecular IRE chemical inhibitors
to reduce APP protein aggregation can have therapeutic significance to neurodegenerative
diseases.

