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ABSTRACT: 
 
Given the primary sequence of a protein, can we predict its three-dimensional structure by computational 
methods?  This is one of the most important and difficult problems in computational molecular biology 
and has tremendous implications for many applications such as drug design. 
 
This talk will present efficient algorithms to solve two key problems of protein structure prediction: 
protein threading by linear programming and protein side-chain packing via tree-decomposition.  The 
linear programming approach can empirically solve the protein threading problem within polynomial-
time, although this problem is NP-hard in theory.  The tree-decomposition algorithm not only runs very 
efficiently in practice, but also yields a polynomial-time approximation scheme for some typical cases.  
 
Two protein structure prediction programs, RAPTOR for threading and TreePack for side-chain packing, 
have been developed based on the abovementioned algorithms.  RAPTOR ranks first among all the 
programs of its category in CASP5 and third in CASP6, the most recognized competition in the 
community of protein structure prediction.  Without losing any prediction accuracy, TreePack runs up to 
90 times faster than SCWRL, a widely-used side-chain packing program.  TreePack can also solve some 
instances that SCWRL fails.  Both programs have demonstrated success in real-world structure prediction 
and functional annotations. 
 
 
BIO:  
 
Dr. Jinbo Xu is now an assistant professor at the Toyota Technological Institute at Chicago.  He received B.S. in Computer Science from the 
University of Science and Technology of China in 1996, M.Sc. from Chinese Academy of Sciences in 1999, and Ph.D. from the University of 
Waterloo in 2003.  He was also a Postdoctoral Fellow in the Department of Mathematics and Computer Science and AI Laboratory at MIT.  Dr. 
Xu's primary research interest is computational biology and bioinformatics including protein structure prediction, biological network analysis and 
biological sequence analysis. He has developed several protein structure prediction tools, such as RAPTOR, ACE, and TreePack. 
 
 

MONDAY, FEBRUARY 25, 2008 
4:30 PM 

Building 2, Room 105 
 

Reception at 4:00 PM in Building 4, Room 174 
(Math Majors Lounge) 

 
 
Applied Math Colloquium:  http://www-math.mit.edu/amc/spring08 
Math Department:  http://www-math.mit.edu 

 
 

 
Massachusetts Institute of Technology 

Department of Mathematics 
Cambridge, MA  02139 


