
Protein-DNA Docking Via a 
Structure-Based Approach
• Goal 

– Identify transcription-factor binding 
sites (TFBS) at the genomic scale

• Method
– Semi –flexible docking that combines 

energy computation and 
conformational search

• Impact
– Key to understanding transcription 

regulatory networks
– Applications in drug design, genetic 

engineering, etc.  

• GPU Computation and Keeneland Usage
– Monte-Carlo type task level parallelism
– Fine-grained massive parallelism per task at the atomic level
– Speedup: 32 Keeneland Tesla 2050 GPUs ~= 1200 2.4GHz Xeon CPUs
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• Further Plan: 
– Use massive GPU computing capability of Keeneland

to further improve docking quality: finer-grained 
energy calculation,  population-based conformational 
search 
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