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Our research is focused on the structure and function of chromosomes and related protein-DNA complexes. The long-term aims of the work are to 
elucidate the molecular architecture of chromosomes, the mechanisms whereby cells regulate their chromosome structure during the cell cycle, 
and the relationships of chromosome structure to chromosome function.  

We are currently attacking four broadly important questions of topics concerning chromosome function. Three of these are: (a) How do gene-
regulatory proteins gain access to their DNA target sites in chromatin? (b) How are RNA and DNA polymerase able to elongate through their 
natural substrates, which are chromatin, not naked DNA? (c) In what ways are genomic DNA sequences evolved or constrained to facilitate their 
own packaging into nucleosomes, or to contribute to gene regulation through effects on nucleosome positioning or stability? 

Our research in these areas has been predominantly carried our in vitro, on chromatin fragments reconstituted from purified components, using 
diverse biophysical and biochemical approaches. The advanced instrumentation available in our new Keck Biophysics Facility now makes possible 
a wealth of exciting new biophysical approaches to these problems. In complementary new studies, we are carrying out experiments in vivo to test 
remarkable predictions that arise from the in vitro studies of regulatory protein binding and of nucleosome-positioning DNA sequences. 

Finally, in a new project, we are working to answer fundamental questions concerning the physico-chemical basis of gene regulation, through 
quantitative studies on single living cells. 
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