
CS 466
Introduction to Bioinformatics

Lecture 8

Mohammed El-Kebir
September 27, 2018



Course Announcements
Instructor:
• Mohammed El-Kebir (melkebir)

• Office hours: Mondays, 3:15-4:15pm

TA:
• Anusri Pampari (pampari2)

• Office hours: Thursdays, 11:00-11:59am in SC 4105
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Midterm on Oct. 10, 7-9pm, 1310 DCL

Homework 2 will be released Sept. 28 and will be due Oct. 5



Outline
• Protein Contact Map Overlap

Reading:
• Lecture notes

• Caprara, A., Carr, R., Istrail, S., Lancia, G., & Walenz, B. (2004). 1001 Optimal 

PDB Structure Alignments: Integer Programming Methods for Finding the 

Maximum Contact Map Overlap. Journal of Computational Biology, 11(1), 

27–52. http://doi.org/10.1089/106652704773416876
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How to Compare Two Protein Structures?
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Caprara, A., Carr, R., Istrail, S., Lancia, G., & Walenz, B. (2004). 1001 Optimal PDB Structure Alignments: Integer Programming Methods for Finding the Maximum Contact Map Overlap. 

Journal of Computational Biology, 11(1), 27–52.



Contact Map Overlap: Example Instance

5
Caprara, A., Carr, R., Istrail, S., Lancia, G., & Walenz, B. (2004). 1001 Optimal PDB Structure Alignments: Integer Programming Methods for Finding the Maximum Contact Map Overlap. 
Journal of Computational Biology, 11(1), 27–52.
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Contact Map Overlap: Equivalent Representations



Integer Linear Programming

7Inken Wohlers. Exact algorithms for pairwise protein structure alignment. PhD thesis, VU University Amsterdam, 2012



Separating Cutting Planes

8Inken Wohlers. Exact algorithms for pairwise protein structure alignment. PhD thesis, VU University Amsterdam, 2012



Cutting Plane Method

9Inken Wohlers. Exact algorithms for pairwise protein structure alignment. PhD thesis, VU University Amsterdam, 2012



Branch & Cut: Solving an ILP
• Whiteboard
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Cut Separation in CMO
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Inken Wohlers. Exact algorithms for pairwise 
protein structure alignment. PhD thesis, VU 
University Amsterdam, 2012


