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1 Current Position

2005- Associate Professor (with tenure), Department of Computer
Science and Engineering and Interdisciplinary Center for Network
Science and Applications (iCeNSA), University of Notre Dame,
Notre Dame, IN.

2 Higher Education

EDUCATION/TRAINING

INSTITUTION AND LOCATION | DEGREE| YEAR(s FIELD OF STUDY
Instituto Tecnolégico de Monterrey | B.S. 1992 Electronic Systems Engineer-
(ITESM) ing
University of Illinois at Urbana- | M.S. 1996 Computer Science, specializa-
Champaign tion Computational Science

and Engineering
University of Illinois at Urbana- | Ph.D. 1999 Computer Science
Champaign




3 Previous Positions

1992

1993

1997-99

1999-2005

2006-2008

Instructor, Department of Computer Science, Instituto Tecnolégico
de Monterrey (ITESM), México

Research Programmer, National Center for Supercomputing Appli-
cations (NCSA), Urbana, IL

Research Assistant, NIH Resource for Macromolecular Modeling
and Bioinformatics, University of Illinois, Urbana, IL

Assistant Professor, Department of Computer Science and Engi-
neering, University of Notre Dame, Notre Dame, IN

Visiting Professor, Institute for Computational and Mathematical
Engineering, Stanford University, Stanford, CA

4 Distinctions and Other Activities

1992
2002
2002
2005

2007-2008
2006-
2007-2011

Graduated second in class from ITESM, with highest honors

NSF CAREER Award

Departmental Faculty Undergraduate Teaching Award

BP Foundation Outstanding Teacher of the Year for the College of
Engineering, University of Notre Dame

Kaneb Fellow, University of Notre Dame

Member, Folding@Home Consortium, Stanford University
Standing Member, NIH BDMA Study Section

5 Scholarships and Fellowships

1987-95
1992-97

May 2001
Summer 2003

March 2005

Monterrey Tech (ITESM) fellowship

Fulbright fellowship

Visiting scholar, McCammon Research Group, University of Cali-
fornia at San Diego

Visiting research assistant professor, Beckman Institute, University
of Illinois at Urbana Champaign

Visiting scholar, Institute of Mathematics and its Applications
(IMA), University of Minnesota Twin-Cities

6 Professional Memberships

e Association for Computing Machinery (ACM), Interest group on Algorithms and
Computation Theory (SIGACT), Interest group on Programming Languages (SIG-

PLAN)



e The Institute of Electrical and Electronic Engineers (IEEE), IEEE Computer Society
e American Society of Engineering Education (ASEE)

e Society of Industrial and Applied Mathematics (SIAM), Activity Groups on Super-
computing, Computational Science and Engineering, and Life Sciences

7 Current Projects

Long Timestep Molecular Dynamics. My group develops numerical methods for
achieving long timestep MD and reaching the millisecond timescale. These methods are
combined with ensemble computing using Folding@Home, Markov State Models, and ac-
celeration using general purpose GPUs. We distribute our methods through Protomol
(http://protomol.sourceforge.net) and the GPU library OpenMM (http://simtk.
org/home/openmm). Related to these problems is the development of scalable methods for
computing reaction paths and generalized ensemble sampling using adaptive dimensional-
ity reduction techniques. My main collaborators are Chris R. Sweet from the Center for
Research Computing at Notre Dame and Prof. Vijay S. Pande at Stanford.

Simulation of Protein Folding and Conformational Dynamics. Using our en-
hanced methods, we are studying the effect of sequence on folding, particularly for WW
domains, and trying to extend simulation capabilities to larger molecules on the millisecond
timescale. Of particular interest is the effect of flexibility on catalytic activity, the effect
of phosphorylation and other post translational modifications in structure and dynamics,
and the connection between correlated motions and phylogenetic co-evolution. We are
collaborating with several experimental labs in carrying out these studies.

Prediction of domain-domain and protein-protein interactions and interfaces.
We are developing methods for improving the prediction of protein-protein interactions,
and for finding sequence and structural signatures that explain specificity of interactions.
Systems of interest include two component systems and GPCR - G-protein signaling path-
ways.

Study of host-pathogen interactions. We are characterizing interactions of the
malaria parasite Plasmodium falciparum and red blood cells, particularly related to G-
protein signaling and heat shock proteins. Our main collaborator is Prof. Kasturi Haldar
at Notre Dame.

Design of a new generation of insecticides. We are attempting genome wide identi-
fication of insecticide targets through systems biology, molecular modeling, and molecular
biology techniques. Our main collaborators are Profs. Frank Collins and Mary Ann Mc-
Dowell at Notre Dame and Prof. Cate Hill at Purdue.


http://protomol.sourceforge.net
http://simtk.org/home/openmm
http://simtk.org/home/openmm
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Postdoctoral Research Associates Supervised

1. Roberto Lépez-Rendén, Ph.D. 2007, Universidad Auténoma de México, since 2008.

2. Chris Sweet, Ph.D. 2003, University of Leicester, 2005 - present.

3. Rajiv Chaturvedi, Ph.D. 2000, Indian Institute of Technology, 2001 - 2004.

4. Atul Bahel, Ph.D. 1998, New York University, 2000.
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Ph.D. Theses Supervised

1. Faruck Morcos, Ph.D., March 2010, “Multiscale Protein Networks: Interactions,

Two Component Systems and Kinetics”, (currently, Center for Theoretical Biological
Physics, University of California San Diego)
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13

Santanu Chatterjee, Ph.D., March 2010, “Coarse-Grained Methods for Long-Timescale
Dynamics of Biomolecules”

Trevor Cickovski, Ph.D., March 2008, “Domain-Specific Languages in Computational
Biology.” (currently, Dept. of Computer Science, Eckerd College)

. Paul R. Brenner, Ph.D., July 2007, “Parallel Algorithms and Distributed Systems

for Computational Biophysics.” (currently, Center for Research Computing, Notre
Dame

. Scott S. Hampton, Ph.D., Oct. 2006, “Analysis of Shadow Hybrid Monte Carlo

Methods.” (currently, Oak Ridge National Lab)

Chengbang Huang, Ph.D., Aug. 2005, “Multiscale Computational Methods for Mor-
phogenesis and Algorithms for Protein-Protein Interaction.” (currently, Vice Presi-
dent, HSBC)

Qun (Marc) Ma, Ph.D., Aug. 2003, “Novel multiscale algorithms for molecular dy-
namics.”

Thierry Matthey, Ph.D., Nov. 2002, (co-advisor, main advisor Petter E. Bjorstad,
Univ. of Bergen, Norway), “Framework Design, Parallelization and Force Computa-
tion in Molecular Dynamics.”

M.S. Theses Supervised

. Kedar Aras, “Empirical Analysis of Design-Patterns - A Case Study in Compu-

Cell3D”, October 2005

. Trevor Cickovski, ‘BioLogo, a Domain-Specific Language for Morphogenesis”, De-

cember 2004

Scott Hampton, “Improved Sampling of Configuration Space of Biomolecules using
Shadow Hybrid Monte Carlo method,” April 2004

Alice Ko, “MDSimAid: An Automatic Recommender for Optimization of Fast Elec-
trostatic algorithms for Molecular Simulations”, Dec. 2002
Notable Professional Activities

Member NTH Study Section Biological Data Management and Analysis, 2007 - 2011.

Executive Committee, Interdisciplinary Center for the Study of Biocomplexity, Univ.
of Notre Dame, Sept. 2001 - present
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Technical Program Committee, The Sixth IEEE Workshop on High Performance
Computational Biology HHCOMB 2007

Reviewer in NSF panels (ITR, CISE Algorithm grants, CCF, ACI, etc.)
Reviewer for NIH National Institute of General Medical Sciences (NIGMS)

Reviewer for Science, Biophysical Journal, J. Parallel Distributed Processing, IEEE
Trans. on Software Engineering, Journal of Computational Physics, Multiscale Mod-
eling and Simulation, Simulation Modelling Practice and Theory

Reviewer for Algorithms for Macromolecules (AM3) 2004, Supercomputing 2004,
ACM SAC 2003

Session chair, STAM CSE 2005, STAM CSE 2003, ACM SAC 2003
Co-organizer, two Notre Dame Biocomplexity Workshops, 2001, 2003
Participant, Research@Indiana 2001-2004 displays at Supercomputing

Member, Center for Nano Science and Technology, Univ. of Notre Dame, Sept. 2000
- present

Judge, Regional Final, Siemens-Westinghouse Science, Math, and Technology com-
petition, Fall 2004

Active Collaborations (grants or papers in last 24 months)

Mark Alber, Notre Dame

Russ Altman, Stanford University
Frank Collins, Notre Dame

Eric Darve, Stanford University
Kasturi Haldar, Notre Dame

Dale Kaiser, Stanford University
Mary Ann McDowell, Notre Dame
Vijay S. Pande, Stanford University
Jeff Peng, Notre Dame

Robert D. Skeel, Purdue University

Douglas Thain, Notre Dame
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16

Departmental and University Service

Bioengineering Program Committee, College of Engineering, Fall 2005 - present

Undergraduate Curriculum Committee of the CSE Dept., Univ. of Notre Dame,
Sept. - Oct. 2001, Jan. 2005 - present.

Faculty Advisor for the student chapter of the Mexican American Engineering Society
(MAES)/Society of Hispanic Professional Engineers (SHPE), Univ. of Notre Dame,
Sept. 1999 - present.

Graduate Committee of the CSE Dept., Univ. of Notre Dame, Aug. 2000 - Dec.
2004

Faculty Search Committee of the CSE Dept., Univ. of Notre Dame, Fall 2001

Chair Search Committee for the CSE Dept., Univ. of Notre Dame, Aug. 2000 - May
2001.

Ad-hoc Committee for Biology in the Engineering Curriculum, Univ. of Notre Dame,
Sept. 2001 - Sept. 2002

Courses taught at Notre Dame

. CSE 60531, Computational Biophysics and Systems Biology, Springs 2006, 2008, Fall

2009.
CSE 30332, Programming Paradigms, Spring 2010.

CSE 40232, Software Engineering, Spring 2008.

. CSE 212, Fundamentals of Computing II, Spring 2003, 2004, 2005.

. CSE 331, Data Structures, Fall 1999, 2000, 2001, 2002, 2003, 2005.

CSE 513, Numerical Methods, Fall 2000.
CSE 498E/598E, Computational Methods for Biomolecular Modeling, Spring 2000.
CSE 498K /598K, Computational Biology. Spring 2002, Fall 2004.

CSE 233, Functional Programming, Spring 2002.
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