
Summer School on
Theoretical and Computational Biophysics 

Theoretical and Computational Biophysics Group 
University of Illinois, Urbana-Champaign 



Modeling the molecular processes of biological cells is a craft and an art. Techniques like 
theoretical and computational skills can be learnt by training, but meaningful applications 

are achieved only with experience and sensitivity. A summer school in Theoretical and 
Computational Biophysics attempted to teach both the craft and art of modeling through 

learning by doing: nearly a hundred participants from all over the world came for two weeks 
to the Beckman Institute in Illinois to stretch proteins, pull water through molecular channels, 
mine genomic data, build their own computer cluster, and study their favorate biomolecules. 

After lectures and discussions in the morning, afternoon and evening were devoted to learning 
by doing, assisted through 300 pages of tutorials, in computer laboratories humming with 

computational biology software, e.g., VMD, NAMD, and GAMESS, and linked to NCSA's 
fast pentium machines. The school, funded by NSF and NIH, lasted two weeks, but will go on 
much longer: all school materials remain available on the web; participants will use BioCoRE 

to stay in touch and continue the scholarship and friendship experienced in Illinois.
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Program

Mon, 6/2: Introduction to Protein Structure and Dynamics (K. Schulten) 
07:30-12:00  Registration 
08:30-09:00  Welcome, Opening Remarks, and Overview
09:00-10:00  Molecular Graphics Perspective of Protein Structure and Function 
10:00-11:00  Molecular Dynamics Method (J. Phillips and J. Gullingsrud) 
Coffee Break  
11:30-12:30  Equilibrium Properties of Proteins 
12:30-12:45  Daily Q & A 
Lunch Break  (12:45-13:30 Staff Meeting, 3169 BI ) 
13:45-14:30  Overview of Technical Resources (T. Skirvin, K. Vandivort, R. Brunner)
[Beckman Institute Auditorium] 
14:30-15:30  Hands-on -- Molecular Graphics Tutorial 1 (E. Villa, F. Khalili) 
15:45-17:00  Hands-on -- Molecular Graphics Tutorial 2 (E. Villa, F. Khalili) 
19:00-21:00  Free Session -- Model Your Own System (E. Villa, J. Gullingsrud, M. Sotomayor, M. Dittrich) 

Tue, 6/3: Statistical Mechanics of Proteins (I. Kosztin) 
09:00-11:00  Registration 
09:00-10:00  Equilibrium and Nonequilibrium Properties of Proteins 
10:00-11:00  Coherent Motion in Proteins: Temperature Echoes  
Coffee Break  
11:30-12:30  Simulated Cooling of Proteins
12:30-12:45  Daily Q & A 
Lunch Break  (12:45-13:30 Staff Meeting, 3169 BI ) 
14:30-15:30  Hands-on -- Molecular Dynamics Tutorial 1 (A. Aksimentiev, D. Lu) 
15:45-17:00  Hands-on -- Molecular Dynamics Tutorial 2 (A. Aksimentiev, D. Lu) 
18:00-20:00  Banquet [Beckman Institute Atrium] (closed event; nametags required) 

Locations 
Morning lectures: Beckman Institute Auditorium 
Coffee breaks: 1003 Beckman Institute 
Afternoon and evening computer labs: 
	 252 Everitt Lab / 406B1 Engineering Hall 

Handouts 
Running Simulations During the Afternoon Hands-on Sessions 
Four Ways to Run NAMD at SS03 
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Wed, 6/4: Steered Molecular Dynamics of Proteins (K. Schulten) 
09:00-10:00  Introduction and Examples
10:00-11:00  Mechanical Proteins 
Coffee Break  
11:30-12:30  Determining Potentials
12:30-12:45  Daily Q & A 
Lunch Break  (12:45-13:30 Staff Meeting, 3169 BI ) 
14:30-15:30  Hands-on -- Molecular Dynamics Tutorial 3  (S. Park, M. Gao) 
15:45-17:00  Hands-on -- Stretching Deca-Alanine  (S. Park, M. Gao) 
19:00-21:00  Free Session -- Model Your Own System (A. Aksimentiev, J. DeSouza, B. Isralewitz, J. Cohen) 

Thu, 6/5: Simulating Membrane Channels (E. Tajkhorshid) 
09:00-10:00  Introduction and Examples 
10:00-11:00  Transport in Aquaporins 
Coffee Break  
11:30-12:30  Nanotubes
12:30-12:45  Daily Q & A 
12:45  Summer School Photo 
Lunch Break  (12:45-13:30 Staff Meeting, 3169 BI ) 
14:30-15:30  Hands-on -- Water Channel 1  (F. Zhu, J. Cohen) 
15:45-17:00  Hands-on -- Water Channel 2  (F. Zhu, J. Cohen) 
17:30-19:00  Demonstration of Aquaporin channel and Haptic Device IMD (3 demos) [3151 BI] 
19:00-21:00  Free Session -- Model Your Own System (D. Lu, F. Zhu) 

Fri, 6/6: Quantum Chemistry of Proteins (T. Martinez) 
09:00-10:00  Introduction and Examples 
10:00-11:00  Ab Initio and Semiempirical Quantum Chemistry 
Coffee Break  
11:30-12:30  QM/MM Methods and Direct Dynamics 
12:30-12:45  Daily Q & A 
Lunch Break  (12:45-13:30 Staff Meeting, 3169 BI ) 
14:30-15:30  Hands-on -- Introduction to QM Simulations (html, pdf) (M. Dittrich, S. Olsen) 
15:45-17:00  Hands-on -- Computational Determination of Proton Affinities (M. Dittrich, S. Olsen) 
19:00-21:00  Free Session -- Model Your Own System (C. Kanchanawarin, M. Gao) 

Sat, 6/7 
Bus Trip to Chicago (Optional, Not Funded by School, Sign up Early) 
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Sun, 6/8 
14:00-21:00  Free Session -- Model Your Own System 

Mon, 6/9: Parameters for Classical Force Fields (Z. Schulten) 
09:00-10:00  Introduction and Examples 
10:00-11:00  Introduction to Classical Force Fields 
Coffee Break  
11:30-12:30  Methods of Parameterization 
12:30-12:45  Daily Q & A 
Lunch Break  (12:45-13:30 Staff Meeting, 3169 BI ) 
14:30-15:30  Hands-on -- System Setup of HisH with the Molecular Modeling Package Moe
	           (R. Amaro, F. Autenrieth, R. Braun) 
15:45-17:00  Hands-on -- Semiempirical Parameter Generation with Spartan  
	           (R. Amaro, F. Autenrieth, R. Braun) 
17:30-19:00  Demonstration of Aquaporin channel and Haptic Device IMD (3 demos) [3151 BI] 
19:00-21:00  Free Session - Model Your Own System (G. Zheng, S. Kumar) 

Tue, 6/10: Bioinformatics of Proteins (Z. Schulten) 
09:00-10:00  Protein Structure Prediction and Function 
10:00-11:00  Sequence and Structure Alignment Algorithms 
Coffee Break  
11:30-12:30  Sequence and Structural Analysis Tools on the Web  
12:30-12:45  Daily Q & A 
Lunch Break  (12:45-13:30 Staff Meeting, 3169 BI ) 
14:30-15:30  Hands-on -- Bioinformatics Introduction on Class II tRNA Synthetases
(F. Autenrieth, B. Isralewitz, T. Pogorelov) 
15:45-17:00  Hands-on -- Sequence and Structural Alignment Methods 
	           (F. Autenrieth, B. Isralewitz, T. Pogorelov) 
19:00-21:00  Free Session -- Model Your Own System (D. Hardy, F. Khalili) 

Wed, 6/11: Simulation of Lipids (M. Klein); Parallel Computing (L. Kale) 
08:55-09:00  Entries for Beauty Contest are due 
09:00-10:00  Atomic Level Simulation of Membranes  (M. Klein) 
10:00-11:00  Coarse Grained Modeling of Lipid Phases  (M. Klein) 
Coffee Break  
11:30-12:30  Introduction to Parallel Computing Issues (L. Kale) 
12:30-12:45  Daily Q & A 
12:45-12:50  Announcement of Beauty Contest Finalists 
Lunch Break  (12:50-13:30 Staff Meeting, 3169 BI ) 
14:30-15:30  Hands-on -- Case Studies in Effective Parallelization of MD Simulations  (L. Kale) 
15:45-16:30  Optional - Introductory Lessons on Cluster Building ; Choose-up for Section 1, 2, or 3 
	           (T. Skirvin, J. Stone, J. Phillips) 
16:30-18:30  Optional - Hands-on -- Build Your Own Cluster 1 (T. Skirvin, J. Stone, J. Phillips) (5602 BI) 
19:00-21:00  Free Session -- Model Your Own System (R. Braun, D. Brandon)
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Thu, 6/12: Numerical Algorithms (T. Schlick, R. Skeel) 
09:00-10:00 	Force Evaluation, Integrators, and Propagators (Slides, Notes) (R. Skeel) 
10:00-11:00 	Optimization Techniques (T. Schlick) 
Coffee Break 	
11:30-12:30 	Monte Carlo Methods (T. Schlick) 
12:30-12:45 	Feedback Forms 
Lunch Break 	(12:45-13:30 Staff Meeting, 3169 BI ) 
14:30-15:30 	Hands-on -- Numerical Laboratory (D. Hardy, R. Engle, J. Marriott, W. Wang) 
15:30-17:30 	Optional - Hands-on -- Build Your Own Cluster 2 (T. Skirvin, J. Stone, J. Phillips) (5602 BI) 
17:30-19:30 	Optional - Hands-on -- Build Your Own Cluster 3 (T. Skirvin, J. Stone, J. Phillips) (5602 BI) 
15:30-17:00 	NCSA Cave Tours (6 Tours) [3510 BI] 
19:30-21:00 	Beauty Contest [Beckman Institute Auditorium] 
The certificate of the summer school will be handed out. 

Fri, 6/13: Modeling Large Systems (K. Schulten) 
09:00-10:00 	Molecular Machines of the Living Cell
10:00-11:00 	Light Harvesting in Photosynthesis 
Coffee Break 	
11:30-12:00 	ATP Synthase 
12:00-12:15 	Daily Q & A 
12:15-12:45 	Concluding Remarks 
Lunch Break 	(12:45-13:30 Staff Meeting, 3169 BI ) 
13:00-14:30 	NCSA Cave Tours (6 Tours) [3510 BI] 
14:30-15:30 	Hands-on -- Excitation Transfer  (M. Sener, C. Kanchanawarin) 
15:45-17:00 	Hands-on -- Electron Transfer  (M. Sener, C. Kanchanawarin) 

Summer School Instructors
* L. Kale (UIUC) 
* M. Klein (U. Penn) 
* I. Kosztin (U. Missouri) 
* T. Martinez (UIUC) 
* T. Schlick (NYU) 
* K. Schulten (UIUC) 
* Z. Schulten (UIUC) 
* R. Skeel (UIUC) 
* E. Tajkhorshid (UIUC) 
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Sandeep Agnihotri USA Graduate Student University of Illinois at Urbana Champaign 
Civil and Environmental Engineering

Ni Ai USA Graduate Student University of Medicine & Dentistry of New Jersey 
Pharmacology

Karunesh Arora USA Graduate Student New York University 
Chemistry

Walter Ash Canada Graduate Student University of Calgary 
Biological Sciences

Ryan Bannen USA Graduate Student University Wisconsin-Madison 
Biochemistry

Tj Brunette USA Graduate Student UMass Amherst 
Computer Science Dept.

Don Burgess USA Associate Professor Asbury College 
Chemistry and Physics

Richard Kramer Campen USA Graduate Student Pennsylvania State University 
Geosciences

Pinaki Chakraborty USA Graduate Student University of Illinois at Urbana-Champaign 
Theoretical and Applied Mechanics

Eric Chancellor USA Graduate Student Vanderbilt University 
Physics and Astronomy / Living State Physics group

Chia-en Chang USA Graduate Student University of Maryland 
Chemistry

Yixin Chew USA Graduate Student University of Illinois at Urbana-Champaign 
Aeronautical and Astronautical Engineering

Jason de Joannis USA PostDoc Emory University 
Chemistry Department

Matthew Diamond USA Graduate Student Mount Sinai School of Medicine 
Department of Physiology and Biophysics

Richard Evans USA Graduate Student University of Illinois at Urbana-Champaign 
Physics

Eileen Faucher USA Graduate Student University of Washington 
chemistry

Philip Fowler UK Graduate Student University College London (UCL) 
Centre for Computational Science Department of Chemistry

Ran Friedman Israel Graduate Student The Tel Aviv University 
Biochemistry

Emmanuel GIUDICE USA PostDoc Mount Sinai School of Medicine 
Physiology and Biophysics

Genetha Gray USA PostDoc Sandia National Laboratories 
Computational Science & Mathematics Research

Sergei Grudinin Germany Graduate Student Forschungszentrum Juelich 
IBI-2

Anton Guliaev USA Research Scientist Lawrence Berkeley National Laboratory 
Life Sciences Division

Randall Hall USA Professor Louisiana State University 
Chemistry

Scott Hampton USA Graduate Student University of Notre Dame 
Computer Science and Engineering

Bong-Gyoon Han USA Research Scientist LBNL (Lawrence Berkeley National Laboratory) 
Life Science Division

Melinda Harrison USA Graduate Student Duquense University 
Chemistry and Biochemistry
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Kaden Hazzard USA Undergraduate The Ohio State University 
Physics

Jerome Henin France Graduate Student Universite Henri-Poincare 
Equipe de dynamique des assemblages membranaires

Michael Hoffmann Germany Graduate Student University of Paderborn 
Department of Physics

JuHyun Huh Korea Graduate Student Pohang University of Science and Technology 
chemistry

Timothy Isgro USA Graduate Student University of Illinois at Urbana-Champaign 
Physics

Ask Frode Jakobsen Denmark Graduate Student University of Southern Denmark 
MEMPHYS

Henry Jakubowski USA Professor College St. Benedict/St. John's University 
Chemistry

Lorant Janosi USA Graduate Student University of Missouri - Columbia 
Physics and Astronomy

Shantenu Jha UK PostDoc University College London 
Centre for Computational Science

Craig Jolley USA Graduate Student Arizona State University 
Physics

Mohammad Kaazempur-Mofrad USA Research Scientist MIT 
Mechanical and Biological Engineering

Tsutomu Kawatsu USA PostDoc Duke University 
Chemistry

Dongwook Kim South Korea Graduate Student Pohang University of Science and Technology 
Chemistry

Taeho Kim Canada Graduate Student University of Toronto 
Chemical Engineering

Gemma Kinsella Ireland Graduate Student Trinity College Dublin 
Chemistry

Christophe R Koudella UK PostDoc University of Cambridge 
Department of Applied Mathematics and Theoretial Physics

Olga Kravchenko USA Graduate Student University of California at Davis 
Chemistry

Jer-Lai Kuo USA PostDoc University of Pennsylvania 
Center for Molecular Modeling

Han Liang USA Graduate Student Princeton University 
Chemistry

JIANPING LIN USA Graduate Student Duke University 
Chemistry

Zhanwu Liu USA PostDoc University of Pittsburgh 
Department of Anesthesiology

Anne Loccisano USA Graduate Student Duquesne University 
Chemistry and Biochemistry

Gustavo E. Lopez USA Professor University of P.R. at Mayaguez 
Chemistry

Qun Ma USA Graduate Student University of Notre Dame 
Computer Science and Engineering

James MacDonald UK Graduate Student Birkbeck College University of London 
School of Crystallography

Christopher Maupin USA Graduate Student University of Utah 
Chemistry Department

Jason McCoy USA Graduate Student University of Wisconsin Madison 
Biochemistry
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William Moser USA Professor Illinois Wesleyan University 
Physics

Sarah Mueller USA Graduate Student Duquesne University 
Chemistry and Biochemistry

Parag Mukhopadhyay Canada Graduate Student University of Calgary 
Biological Sciences

Navaratnam Namachchivaya USA Professor University of Illinois at Urbana-Champaign 
Aeronautical & Astronautical Engineering

Surendra Singh Negi USA PostDoc School of Health Information Sciences 
Univeristy Of Texas Houston

Steve Nielsen USA PostDoc University of Pennsylvania 
Chemistry

Patrick O'Donoghue USA Graduate Student University of Illinois 
Chemistry

Vanessa Ortiz USA Graduate Student University of Pennsylvania 
Chemical and Biomolecular Engineering

Elif Ozkirimli USA Graduate Student Purdue University 
MCMP

Sterling Paramore USA Graduate Student University of Utah 
Chemistry

Ognjen Perisic USA Graduate Student University of Illinois at Chicago 
Bioengineering

Tatiana Prytkova USA Graduate Student Duke University 
Chemistry

YAMINI PUROHIT USA Graduate Student University of Illinois at Urbana-Champaign 
Molecular and Integrative Physiology

zhen qin USA Graduate Student University of Utah 
Chemistry

Jasmina Sabolovic Croatia Research Scientist Institute for Medical Research and Occupational Health 
Unit of Analytical and Physical Chemistry

Gayle Schulte USA Other Pfizer 
Exploratory Medicinal Sciences

Elad Segev Israel Graduate Student Hebrew University of Jerusalem 
Department of Physical Chemistry

Anurag Sethi USA Graduate Student University of Illinois 
Chemistry

Deniz Sezer USA Graduate Student Cornell University / Cornell Medical School 
Physics / Biochemistry

William Sheffler USA Graduate Student Brown University 
Technology Center for Advanced Scientific Computation and Visualization

Jacob Sonne Denmark Graduate Student Technical University of Denmark 
Department of Chemistry

Marcos Sotomayor USA Graduate Student University of Illinois at Urbana-Champaign 
Beckman Institute- Physics Department

Scott Stagg USA PostDoc Georgia Institute of Technology 
Biology

Thomas Steinbrecher Germany Graduate Student Universitaet Freiburg 
Institut fuer physikalische Chmie

Jin Tao USA Graduate Student Rutgers The State University of New Jersey 
Department of Chemistry and Biochemistry

Ioannis Tziligakis USA Graduate Student University of Illinois 
Physics

Ana Vila Verde Portugal Graduate Student University of Minho 
Physics
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