
Research interests pursued by Arnold Levine at the Simons Center for Systems Biology take 
advantage of technologies that have generated enormous amounts of hitherto unseen biological 
data, and have allowed explorations into areas of genetics and genomics, molecular aspects of 
evolution, signal transduction pathways and networks, stress responses and pharmacogenomics 
in cancer biology. The tools of modern physics, mathematics, and computer science enable 
integration of such data, allowing scientists to draw conclusions that will result in leaps of 
fundamental understanding of evolution and basic molecular biology, and will reduce -- perhaps 
by years -- the time leading to significant breakthroughs in developing personalized approaches 
to diagnosis and treatment of cancer, viruses, and other diseases. Professor Levine and 
collaborators explore the linkage between theoretical and experimental biology. They have 
developed algorithms that have led to the discovery of correlations and signals that are 
characteristic of viruses, diseases such as cancer, and traits such as embryonic development and 
longevity. Using tools from statistical mechanics, information theory, theoretical computer 
science,  researchers have addressed problems in population genetics and association studies, 
haplotype structure and gene selection in the p53 pathway, epistatic interactions between single 
nucleotide polymorphisms related to cell apoptosis, protocols for molecular profiling of cancer; 
evolutionary genetics, and patterns of mutations correlated with longevity, the bioinformatics of 
DNA and RNA sequences with applications including patterns of re-assortment in viruses.  

The first publication from the Center, on genetic predispositions to cancer, A Single Nucleotide 
Polymorphism in the MDM2 Promoter Attenuates the p53 Tumor Suppressor Pathway and 
Accelerates Tumor Formation in Humans, appeared in the journal Cell in November 2004. 
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