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RNA Genome Recognition and Packaging by Retroviruses
Students may participate in one of several related projects that focus on determining the molecular mechanisms by 
which retroviruses assemble and package their genetic material. Most studies focus on genome packaging by the 
human immunodeficiency virus (HIV) and evolutionarily related lentiviruses. Students will use modern molecular biology 
methods to prepare and purify protein and RNA samples for in vitro structural and assembly studies. The primary tool 
used in our laboratory is NMR spectroscopy, and students have access to 600, 800, and 950 MHz NMR instruments. 
Students assist in the collection and analysis of multidimensional NMR data obtained for isotopically labeled RNAs 
(prepared by in vitro transcription), and use the data for three-dimensional structure calculations and molecular dynamics 
simulations. Other techniques commonly used by students in the laboratory include gel-shift electrophoresis, isother-
mal titration calorimetry, and advanced computational methods. Our most recent work in this area is highlighted in two 
articles that included 18 undergraduate coauthors (Lu, K., et al. 2011. Science, 334:242-245; Keane et al. 2015. Science 
348:917-921). Information on the research environment and structure of my lab can be found in Summers, M. F. 2011. 
Protein Science, 20:1796-1801.

The HIV-1 Gag Protein and the Development of Novel Antiviral Inhibitors of Capsid Assembly
Subsequent to budding, non-infectious HIV particles undergo a maturation process, triggered by proteolytic cleavage of 
the Gag polyprotein, in which the liberated capsid proteins assemble to form the polyprotein shell of the central capsid 
particle. Viral infectivity is critically dependent on capsid formation and stability, making the capsid a potentially attrac-
tive antiviral target. Students use modern molecular biology methods to prepare and purify protein samples for in vitro 
assembly studies; design and evaluate compounds that inhibit assembly; and participate in a multi-laboratory effort to 
develop “assembly inhibitors” as a new class of antiviral agents for the treatment of AIDS. Information on the research 
environment and structure of my lab can be found in Summers, M. F. 2011. Protein Science, 20(11):1796 - 1801.
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