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2. Derek Aguiar, Eric Morrow, Sorin Istrail, "Tractatus: an exact and subquadratic algorithm for 
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Annual International Conference on Research in Computational Molecular Biology 
(RECOMB 2014), Lecture Notes in Bioinformatics, , pp. 158-173, Springer-Verlag 2014. 

3. Derek Aguiar, Sorin Istrail, "Haplotype Assembly in Polyploid Genomes and Identical-by-
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4. H. Shatkay, R. Narayanaswamy, S. Nagaral, N. Harrington, D. Blostein, R. Tarpine, K. 
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for Biomedical Image and Article Classification: Identifying Documents relevant to Cis-
Regulatory Elements, accepted to ACM Conference on Bioinformatics, Computational 
Biology, and Biomedicine, Orlando, FL, October 7-10, 2012. 

5. L.N. Cooper and S. Istrail, Mental Experience and The Turing Test: This Double Face is the 
Face of Mathematics, CiE 2012: Turing Centenary Conference, Cambridge, UK, June 18-23, 
2012. 

6. S. Istrail and S. Marcus, “Turing and von Neumann’s Brains and their Computers, CiE 2012: 
Turing Centenary Conference, Cambridge, UK, June 18-23, 2012. 

7. S. Istrail, Computer Science Through Urn Games: A Unified Framework for a Hierarchy of 
Solvable and Unsolvable Problems, CiE 2012: Turing Centenary Conference, Cambridge, 
UK, June 18-23, 2012. 



8. D. Aguiar, B. Halldorsson, E.M. Morrow, S. Istrail, DELISHUS: An Efficient and Exact 
Algorithm for Genome-Wide Detection of Hemizygous Deletion Polymorphism in Autism.  
Bioinformatics 2012, Special Issue devoted to the papers presented at the 20th Annual 
International Conference on Intelligent Systems for Molecular Biology (ISMB 2012), Long 
Beach, CA July 15-17, 2012. 

9. A. Huang, R. Kantor, A. DeLong, L. Schreier, S. Istrail, “QColors: An Algorithm for 
Conservative Viral Quasispecies Reconstruction from Short and Non-Contiguous Next 
Generation Sequencing Reads,” Proceedings of the 2011 IEEE Conference on Bioinformatics 
and Biomedicine, Workshop on Computational Advances in Molecular Epidemiology, 
1:130-136, 2011. 

10. R. Tarpine, F. Lam, S. Istrail, Conservative Extensions of Linkage Disequilibrium Measures 
from Pairwise to Multi-Loci Algorithms for Optimal Tagging SNP Selection, Proceedings of 
the  15th Annual International Conference on Research in Computational Molecular Biology 
(RECOMB 2011), Lecture Notes in Bioinformatics, Springer-Verlag 2011. 

11.  B. Halldorsson, D. Aguiar, S. Istrail, Haplotype Phasing by Multi-Assembly of Shared 
Haplotypes: Phase-Dependent Interactions Between Rare Variants, Proceedings of the 
Pacific Symposium on Biocomputing, http://psb.stanford.edu/psb-online/proceedings/psb11/. 

12. B. Halldorsson, D. Aguiar, R. Tarpine, S. Istrail, The Clark Phase-able Sample Size Problem: 
Long-range Phasing and Loss of Heterozygosity in GWAS, in Proceedings of the 14th 
Annual International Conference (RECOMB 2010), Lecture Notes in Bioinformatics 6044, 
pp. 158-173, Springer Verlag 2010  

13. Bjarni Halldorsson, Roded Sharan, and Sorin Istrail, Islands of Tractability for Parsimony 
Haplotyping, Proceedings of the Stanford Computational Systems Biology 2005, pp. 65-72 
(IEEE/ACM Transactions on Computational Biology and Bioinformatics)  

14. Lippert, R., X. Zhao, L. Florea, C. Mobarry, S. Istrail (2004). Finding anchors for genomic 
sequence comparison, Proceedings of the 8th Annual International Conference on Research 
in Computational Biology (RECOMB 2004), ACM Press 2004 

15. Vineet Bafna, Bjarni V. Halldorsson, Russell S. Schwartz, Andrew G. Clark, Sorin Istrail, 
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Proceedings of the 7th Annual International Conference on Computational Molecular 
Biology (RECOMB 2003), ACM Press, pp. 19-27, 2003 

16. Liliana Florea, Bjarni V. Halld´orsson, Oliver Kohlbacher, Russell S. Schwartz, Stephen 
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17. Bjarni V. Halldorsson, Vineet Bafna, Nathan Edwards, Ross Lippert, Shibu Yooseph, Sorin 
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First RECOMB Satellite on Computational Methods for SNPs and Haplotype Inference, 
(RECOMB SNP&HAP03), Springer Lecture Notes in Bioinformatics, LNBI 2983, pp. 26-47, 
2003 
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Sorin Istrail, Combinatorial problems arising in SNP and haplotype analysis, Proceedings of 
the Fourth International Conference on Discrete Mathematics and Theoretical Computer 
Science, (CDMTCS03), Springer Lecture Notes in Computer Science, pp. 26-47, 2003 

20. Rizzi, R., V. Bafna, S. Istrail, G. Lancia, Practical Algorithms and Fixed-Parameter 
Tractability for the Single Individual SNP Haplotyping Problem, Proceeding of the 2nd 
Workshop on Algorithms in Bioinformatics, (WABI02), Springer Lecture Notes in Computer 
Science, 29-43, 2002 

21. Schwartz, R., A. Clark, S. Istrail, Methods for inferring block-wise ancestral history from 
haploid sequences: The haplotype coloring problem, Proceedings of the 2nd Workshop on 
Algorithms in Bioinformatics, (WABI02), Springer Lecture Notes in Computer Science, 44-
59, 2002 

22. G. Lancia, V. Bafna, S. Istrail, R. Lippert, R. Schwartz, SNPs Problems: Complexity and 
Algorithms, Proceedings of the 3rd European Symposium on Algorithms, (EAS01) Springer 
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23. R. Turner, K. Chaturvedi, N. Edwards, D. Fasulo, A. Halpern, D. Huson, O. Kohlbacher, 
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Visualization Challenges for a New Cyberpharmaceutical Computing Paradigm, Proceedings 
of the Symposium on Large-Data Visualization and Graphics, San Diego, California, October 
22-23, 2001 

24. G. Lancia, R. Carr, B. Walenz, S. Istrail, 101 Optimal PDB Structure Alignments: A 
Branch-and-Cut Algorithm for the Maximum Contact Map Overlap Problem, Proceeding of 
the Eights International Conference on Research on Computational Biology, (RECOMB 
2001), ACM Press, p. 201-211, 2001  

25. S. Istrail, Statistical Mechanics, Three-Dimensionality and NP-Completeness: I. Universality 
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Press, p. 87-96, Portland, Oregon, May 21-23, 2000 
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Proceedings of the IEEE Symposium on Foundations of Computer Science (FOCS 1999), 
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30. W. E. Hart, S. Istrail, Lattice and Off-Lattice Side Chain Models of Protein Folding: 
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International Conference on Computational Molecular Biology, (RECOMB 1997), ACM 
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(STACS93), Springer Lecture Notes in Computer Science, No.665, pp. 566-575, 1993 
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39. S. Istrail, Chomsky-Schutzenberger representations for families of languages and 
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Devlin, Eric M. Morrow, “Intellectual Disability Is Associated With Increased Runs-of-
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5. Huang, J.W. Hogan, S. Istrail, A. DeLong, D.A. Katzenstein, R.Kantor, "Global Analysis 
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Sample Size Problem: Long-Range Phasing and Loss of Heterozygosity in GWAS", In 
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transcriptome of the sea urchin embryo, Science, vol. 314, pp. 960-962, 2006 
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reflect their demographic history and a common underlying recombination pattern. 
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31. R. Lippert, R. Schwartz, G. Lancia, S. Istrail, Algorithmic Strategies for the SNP 
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33. J.C. Venter, M.D. Adams, E.W. Myers, P. Li, R.J. Mural, G.G. Sutton, H.O. Smith, M. 
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Narayan, B. Neelam, D. Nusskern, D.B. Rusch, S. Salzberg, W. Shao, B. Shue, J. Sun, Z. 
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Aviv, Israel “Protein Folding Algorithms on Lattice Models and the Levinthal Paradox,” Nov. 
24-26, 1995 

71.  Workshop on Biopolymers: Sequence and Structure, Santa Fe Institute “Protein Folding 
Algorithms on Lattice Models and the Levinthal Paradox,” Nov 5-8, 1995 

72.  Waksmann Institute of Microbiology, Rutgers University, “Protein Folding Algorithms on 
Lattice Models and the Levinthal Paradox,” September 20, 1995 

73.  Dartmouth University, Department of Computer Science, “Protein Folding Algorithms on 
Lattice Models and the Levinthal Paradox,” September 15, 1995 



74. DIMACS Special Year on Mathematical Support for Molecular Biology, Workshop on 
Sequence Based Protein Structure Prediction, Rutgers-Princeton U., “Protein Folding in the 
Hydrophobic-Hydrophilic Model: Achieving Speed and Near-Optimal Stability through 
Plausible Folding Pathways,” March 26, 1995 

75. University of California San Francisco, Department of Pharmaceutical Chemistry, “Fast 
protein folding in the hydrophobic-hydrophilic model within three-eighths,” February 15, 
1995 

76. DIMACS Special Year on Mathematical Support for Molecular Biology, Workshop on 
Combinatorial Methods in DNA Mapping and Sequencing, Rutgers-Princeton U. 
“Algorithmic strategies for handling errors in physical mapping: chimerism and deletions,” 
October 6-9, 1994 

77. 4th International Workshop on Open Problems in Computational Molecular Biology, 
Telluride, CO, “Unresolved algorithmic questions occuring in genomic mapping,” August 
10-24, 1994 

78. 3rd International Workshop on Open Problems in Computational Molecular Biology, 
Telluride, CO, “The chimeric clones problem,” August 2-12, 1993 

79. University of Rhode Island, Department of Computer Science, “Universal Traversal 
Sequences,” October 1991 

80. IBM Research Center, Yorktown Heights, NY, “Constructing Generalized Universal 
Traversal Sequences of Polynomial Size for Graphs with Small Diameter,” October 1990 

81. University of Massachusetts at Amherst, Department of Computer and Information Sciences, 
“Constructing Generalized Universal Traversal Sequences of Polynomial Size for Graphs 
with Small Diameter,” October 1990 

82. Massachusetts Institute of Technology, Laboratory for Computer Science and Department of 
Mathematics “Polynomial Universal Traversal Sequences for Cycles are Constructible,” 
December 1987 

83. University of Massachusetts at Amherst, Department of Computer and Information Sciences 
“The Pagenumber of Genus g Graphs is O(g),”April 1987 

84. Massachusetts Institute of Technology, Laboratory for Computer Science, “The Expressive 
Power of a Game of Dijkstra: Predictability, Incompleteness, Complexity,” March 1984 

 
RESEARCH GRANTS 
 
Current Grants 
 

1. National Science Foundation 08/01/13 - 07/31/16 
          IIIS-Genome-Wide Haplotype Reconstruction and Beyond 
          Role: PI 
 

2. Brown University Inaugural Translational Seed Award 08/01/13 – 07/31/14 
         “Development of New Computational and Point of Care Platforms for HIV Drug          
Resistance” Role: Co-PI (PI: Anubhav Tripathi). 

3. National Institutes of Health 08/01/13-07/31/16 

COBRE Center for Central Nervous System Function 



Brown University Institute for Brain Science 

Role: Mentor (PI: Jerome Sanes) 
 

4. National Science Foundation – 08/01/10 – 07/31/15 
IGERT: Reverse Ecology: Computational Integration of Genomes, Organisms, and 
Environments 
Role: Co-PI (PI: David Rand) 
 
 
Completed Grants 

1. National Science Foundation, “EAGER: Haplotype Phasing Algorithms and Clark 
Consistency Graphs,” Role: PI 

2. National Science Foundation, “The cis-GRN Browser and Database: cis-Regulatory 
Information Behind the Network,” Role: PI 

3. National Science Foundation, “Boot-camp Training at Brown in the Art of Asking Tough 
Scientific Questions”, Role: PI  

4. March of Dimes Foundation, “Preterm Birth: A Novel Bioinformatics and Genomics 
Approach,” Role: Collaborator (PI: Jim Padbury) 

5. Brown University OVPR Seed Fund Award, “The Cellarium Project: A Teaching and 
Research Environment for Computational Systems Biology,” Role-PI 

6. Celera/Applied Biosystems, multi-million budget group (size of group varied over time 
13-20 scientists) 

7. Sandia National Laboratories – U.S. Department of Energy as well as internal funding: 
half-million funding project. DOE funding was part of the MICS – Applied Mathematics 
Program. 

8. National Science Foundation “Semantics of Concurrency” at Wesleyan University. 
 
SERVICE 

University Service 
1. Member of the Faculty Committee on the Campaign (FCC), April 2009 – 2012 

Professional Service 
1. Member of the NSF Algorithmic Foundations (Large) Panel, February 2011 
2. Member of the NSF Medical Bioinformatics Program Panel, November 2010 
3. Member of the NSF Career Panel, September 2010 
4. Member of the NSF Career Panel, September 2009 
5. Member of the DOE Early Career Research Program Panel, December 2009 
6. Member of the NSF Data-Intensive Computing Panel for the Cluster Exploratory Program 
7. Co-organized the Protein FoldingWorkshop at the University of Minnesota, January 14-18, 

2008 
8. Member of the DOE INCITE FY 2008 Peer Review Panel 
9. Member of 2005 DOE Human Genome to Life Panel 
10. Member of 2005 NSF Biological Databases and Informatics Panel 



11. Conference started with support from Sloan Foundation, and the U.S. Department of Energy. 
The DOE support was part of the Applied Mathematics Program, Fred Howes, Program 
Director; program started at DOE by John von Neumann. 

12. Initiated together with Fred Roberts (DIMACS) of the DIMACS-Celera/Applied Biosystems 
Award for Distinguished Ph.D. Achievement in Computational Biology 2000-2004 

13. Member of the Advisory Committee of the DIMACS Special Years in Computational 
Biology 2001-2004 

14. Member of the Board of Directors of the International Society for Computational Biology, 
1999-2002 

15. Member of DOE Human Genome Program Advisory Panels 
16. Member of NSF Computer Science Advisory Panels 
17. Member of NSF Computer Science and Engineering Advisory Panels 
18. Member of NSF Computational Biology Advisory Panels 
19. Co-organizer of the DIMACS Workshop on Protein Structure and Structural Genomics: 

Determination, Technology and Algorithms, Rutgers University, August 2001 
20. School Co-Director, International Summer School on Mathematical Methods in Protein 

Structure Prediction, Italy, July 2000 
21. Member of the Program Committee of the 31st ACM Symposium on the Theory of 

Computing, (STOC 99) 
22. Chair of Sandia National Laboratories Workshops on Computational Molecular Biology, 

Albuquerque, June 20, 21, 24, 1994 and March 4-6, 1996. 
23. Program Committee Member, 4th Israel Symposium on Theory on Computing and Systems, 

January 4-6, 1996. 
24. Program Committee Member DIMACS International Implementation Challenge in 

Computational Biology: DNA Fragment Assembly and Genomic Rearrangements, Rutgers 
University, September 20-21, 1995. 

HONORS AND AWARDS 

1. 2010: Professor Honoris Causa, Alexandru Ioan Cuza University, Iasi, Romania 
2. 2006: Endowed Chair Professor, Brown University 
3. 2003: Applied Biosystems Science Fellow, Informatics 

“Best in Class” – Highest distinction for individual technical contributions in Applied 
Biosystems. One of four Fellows in a company of 800 scientists and 5500 employees. The 
other fellows are in the areas of biology, chemistry and materials science. 

4. 2002: Manager of the Celera Sub-Team of the ClearForrest-Celera team that won the 2002 
ACM Knowledge Discovery and Datamining Cup (ACM KDD Cup), arguably the top 
International Datamining/Machine Learning Competition. Theme: automatic genomic 
annotation of Drosophila literature that matches human expert genomic annotation. 

5. 2001: Work on the Computational Complexity of the Three-Dimensional Ising Model 
was ranked in the top 10 most distinguished achievements in the “Advanced Scientific 
Computing Research” category and in the top 100 most important discoveries of the 
U.S. Department of Energy in its 25 years of existence. 

6. 2000: Graduation Speaker for the Mathematics and Physics Class of 2000, University of 
New Mexico 

7. 2000: ACM Service Recognition, ACM General Chair of the RECOMB Conference 



8. 2000: Work on computational statistical mechanics selected as the basis for a major 
theoretical computer science challenge for the 21st Century by the “Workshop on 
Challenges for Theoretical Computer Science at the Beginning of the 21st Century”; 
workshop sponsored by National Science Foundation, ACM/SIGACT, DIMACS, SIAM. 
Challenge: Computational Statistical Mechanics 
In recent years there have been an increasing number of collaborations between theoretical 
computer scientists and physicists interested in statistical mechanics. Microsoft Research has 
an entire department devoted to this sort of work. The synergy is due to the fact that both 
groups of researchers are interested in the same sorts of problems, but bring different sets of 
tools and ways of thought to them. The classical physics problem that serves as a motivation 
is the behavior of matter (from gases to crystal lattices) in the presence of heat, magnetism, 
or other external forces. One fundamental quantity that physicists are interested in is the 
“partition function” for a given model, which is needed if probabilities are to be normalized. 
For one well-studied model, the Ising model for spin glasses, we now have almost 
completely characterized the complexity of computing the partition function. It has long been 
known to be polynomial-time computable for planar lattices, and now, due to results of Istrail 
(STOC 2000) it is known to be NP-hard for any non-planar lattice. One challenge is to 
extend this work to other important models. 

9. 1999: Keynote Speaker for the New Mexico Mathematics Olympiad Finalists 
10. 1998: Scientific American “Best of 1998” included the Supercomputing Simulation of 

Protein Misfolding Project, done by my Sandia Labs group in collaboration with Jonathan 
King, MIT. 

11. 1995: The STOC95 Program Committee referred to our STOC95 paper – the first protein 
folding algorithms in the literature generating provable near-optimal folds – as a “seminal 
contribution.” 

12. 1995: Sandia National Laboratories Award for Excellence for “The first protein folding 
prediction algorithm with guaranteed error bounds” 

 
TEACHING 

Regular Courses 
1. CSCI 1820 “Algorithmic Foundations of Computational Biology” (undergraduate course) 

a. Spring 2006 – 28 students enrolled 
b. Spring 2007 – 17 students enrolled  
c. Spring 2008 – 16 students enrolled 
d. Spring 2010 – 13 students enrolled 
e. Spring 2011- 15 students enrolled 
f. Spring 2013 -11 students enrolled 
g. Spring 2014 -15 students enrolled 

 
2. Algorithmic Foundations of Computational Biology II (graduate course) 

a. Fall 2006 – 9 students enrolled 
b. Fall 2007 – 3 students enrolled  



3. Medical Bioinformatics: Disease Associations, Protein Folding and Immunogenomics 
(formerly Algorithmic Foundations of Computational Biology II) (graduate course) 

a. Fall 2009 –  13 students enrolled 
b. Fall 2010 –    6 students enrolled 
c. Fall 2012 --  10 students enrolled; three Brown Med faculty and one postdoctoral  

                    fellow audited 
d. Fall 2013 -6 students enrolled 

 
4. Advanced Algorithms in Computational Biology (graduate course) 

a. Fall 2014 – 5 students enrolled 

Independent Studies Directed 
1. Spring 2008 – 2 students enrolled  
2. Fall 2008 – 1 student enrolled  
3. Spring 2009 – 2 students enrolled  
4. Fall 2009 – 1 student enrolled  
5. Spring 2010 – 1 student enrolled 
6. Spring 2011 – 1 student enrolled 
7. Spring 2012  -- 2 students enrolled 
8. Spring 2013 – 1 student enrolled 
9. Fall 2013 – 1 student enrolled 
10. Spring 2014 – 2 students enrolled 
11. Fall 2014 – 1 student enrolled 

 
Reading and Research Directed 
1. Fall 2005 – 1 student enrolled 
2. Fall 2007 – 2 students enrolled  
3. Spring 2008 – 1 student enrolled  
4. Fall 2008 – 3 students enrolled  
5. Spring 2009 – 2 students enrolled  
6. Fall 2009 – 2 students enrolled  
7. Spring 2010 – 2 students enrolled 
8. Fall 2010 – 2 students enrolled 
9. Spring 2011 – 2 students enrolled 
10.  Spring 2012 – 4 students enrolled 
11.  Spring 2013 – 1 
12. Fall 2013 -2 
13. Spring 2014 – 1 student enrolled 

 
 
Honors Theses Directed 



1. Lian Garton – “Population Substructure and MCMC” 
2. Kyle Schutter – “The cis-Regulatory Genomics Quintessential Graph Problem” 
3. Allan Stewart – “Protein Folding: The Lattice-to-off-Lattice Mapping Problem” 
4. Tim Johnstone – “cis-Regulatory Genomics” 
5. Jake Franco –      “MCMC Algorithms for Haplotype Phasing” 
6. James Weiss –     “Bioenergy and Genomics” 
7. Jeffrey Herman – “A Markov random field model for inferring population structure” 
8. Douglas McErlean – “One Constraint to Rule Them All: How to simplify optimizations 

under constant variable sum, with applications for maximum 
likelihood” 

9. Kshitij Lauria – “Bipole self-assembly and the biplane conjecture”  

 10. Ning Hou – “"Two Problems Related to cis-Regulatory Architecture of Transcription Factor 
Encoding Genes: Homologous Translation and Evolutionary Conservation-Based cis-Module Inference" 

Master’s Theses Directed 
1. Ryan Tarpine – “The CYRENE cisGRN Browser for the Regulatory Genome” 
2. Derek Aguiar – “The ARIADNE Browser for Genome-Wide Association Studies” 
 
Ph.D. Theses Directed  
1. Derek Aguiar – “Algorithmic Problems in Genome-Wide Association Studies” defended 

May 2014 

2. Ryan Tarpine – “A database of causality-inferred structure-function information for genomic 
cis –regulatory architecture,” defended May 2012 
 
Postdoctoral Students 
 

1. Fumei Lam 
2. Austin Huang 
3. Alper Uzun 
 

Academic Advising 
1. Freshman Advisor (5 years) 
2. Led Seminar on Brown University’s First Readings 2009-2010, “The Beak of the Finch,” by 

Jonathan Wiener 
 

Sorin's Honor Roll Students 

•   Derek Aguiar, his second PhD student at Brown, graduated May 2014 and is now Postdoctoral Fellow at 
Princeton University 
•   Ryan Tarpine, his first PhD student at Brown, graduated May 2012, now researcher at Google 



•   Austin Huang, Postdoctoral Fellow, co-advised with professor Rami Kantor, MD, Brown Medical School 
and professor Joe Hogan, School of Public Health, now at Pfizer Research 
•   Alper Uzun, Postodoctoral Fellow,co-advised with professor Jim Padbury, MD, Brown Medical School, now 
Assistant Professor at Brown Medical School 
•   Fumei Lam, Postdoctoral Fellow, now she is at IDA, Princeton 
•   Ning Hou, endowed and named UTRA award, the “Randy Pausch Computer UTRA” 2013 recepient, Honor 
Thesis and now she is a MS student in Computer Science at Brown 
•   Nick Goelz, UTRA award recepient 2014 
•   Doug McErlean, top Honor Thesis in the CS Department 2013, Magna Cum Laude, CRA Honorable Mention 
and now a Software Engineer at Google 
•   Kshitij Lauria, Honor Thesis and now at D. E. Shaw Research 
•   Jake Franco, Honor Thesis, now at Stony Brook Medical School 
•   Tim Johnstone, Leader of Cyrene Project biology team, Honor Thesis, Biology Prize, now at Yale 
University 
•   James Weis, Honor Thesis, now at MIT 
•   James Hart, Leader of the Cyrene Project biology team, now at U.C. Berkeley 
•   Kyle Schutter, Leader of the Cyrene Project biology team, Honor Thesis, Thesis Award, now business 
entrepreneur in Kenya 
•   William Allen, TA and Cyrene Project member, Marshall Fellowship, now at Stanford University 
•   Allan Stewart, endowed and named UTRA, the George I. Alden Trust UTRA Award, Honor Thesis, now at 
Facebook 
•   David Moskowitz endowed and named UTRA Award, Cyrene Project member, now at Stanford University 
•   Lian Garton, his first student at Brown; she received the SC Lamport Honor Thesis Award, now at Amazon 

 


