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Laboratory will help interpret the results of studies performed in the
Biophysics, Biochemistry, Chemistry and Computational Sciences Research
Groups that are investigating RNA structure and function. RNA is a molecular
messenger responsible for the transfer of genetic information in all forms of
life. RNA is central to DNA transcription and translation and plays important
roles in many cellular functions. Given the central role of RNA in the cell, it is
no surprise that RNA is the target of many toxic compounds including the
clinically important anti-HIV drug, didanosine. The MID Laboratory will focus on
three interconnected areas of the RNA structure-function cycle: i) direct
investigation of the structures of RNAs by NMR; ii) investigation of the
mechanisms and pathways of RNA interactions with other biomolecules using
analytical ultracentrifugation; and iii) analysis of RNA structure by
computational means. The specific aims of this laboratory are: 1. To elucidate
and catalog the conformations of nucleic acids and nucleic acid-nucleic acid
complexes. These investigations will focus on the use of new heteronuclear
NMR approaches as well as hybrid exchange dipolar echo detected NMR
spectroscopy. 2. To identify RNA structures and analyze their dynamics in
solution. We will investigate the structures of ribosomal RNAs and tRNA by
NMR spectroscopy and examine the role of RNAs in small ribonucleoprotein
complexes using high resolution mass spectrometry, x-ray crystallography,
and analytical ultracentrifugation. 3. To identify RNA-protein complexes and to
determine the solution dynamics and topology of RNA-protein complexes. We
will study a number of well characterized RNA-protein complexes including the
ribosome by analytical ultracentrifugation and other biophysical techniques.
This work will lead to general principles of RNA-protein interactions.
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