
The Supercomputing Insti-
tute’s Undergraduate Intern-
ship Program, which has

completed its 19th year, gives un-
dergraduates the opportunity to ex-
perience working in a research en-
vironment. The interns get to par-
ticipate in a challenging and en-
riching educational experience that
helps them decide whether they
want to pursue graduate or profes-
sional education and research. The
focus of the program is applying
computational approaches and vi-
sualization methods to research in
various disciplines. Interns work
with Principal Investigators at the
Supercomputing Institute and their
research groups on their projects.
They give a presentation about
their research to the intern group
as well as to the faculty and other
researchers and also prepare a
written report.

The Summer 2008 program in-
cluded 24 interns who worked on
projects in a wide variety of fields.
They were selected from over 130
applicants at colleges and universi-
ties in the United States and Puer-
to Rico. Thirteen of the interns
worked on projects sponsored by
the Supercomputing Institute’s Re-
search Experiences for Undergrad-
uates (REU) grants from the Na-
tional Science Foundation (NSF),
10 were sponsored by internal
MSI funds, and one intern worked
on a project funded by the Institute
for the Theory of Advanced Mate-
rials in Information Technology.
The latter program is sponsored by
NSF and the Institute for Compu-
tational Engineering and Sciences
at the University of Texas in
Austin, Texas (www.ices.utexas
.edu/ccm/itamit/). 

Two interns worked this sum-

mer with the group of Professor
Christopher J. Cramer, Department
of Chemistry and MSI Fellow.
Chemistry major Tyler J. Arm-
strong from Vanderbilt University
in Nashville, Tennessee, worked
on a project called “Using Compu-
tational Chemistry to Predict Van
Der Waals Radii.” For this project,
Mr. Armstrong used the program
Gaussian to try to accurately pre-
dict the van der Waals radius of
every atom in the periodic table
and, by doing so, to examine the
effect of structure, theory, probe
atom, and basis set on the results.
The other intern in the Cramer
group was Stuart G. Kohl, who is
a chemistry and biochemistry dou-
ble major at the University of
Minnesota Morris. His project was
called “Determining the Mecha-
nism for the Ficini-Claisen Re-
arrangement of Ynamides.” Mr.
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Kohl used density functional theo-
ry to model stationary points along
the reaction path for a reaction
having hydride addition, oxide ad-
ditional, and Claisen rearrange-
ment steps.

Amarpreet S. Bains, a bioengi-
neering major at the University of
Pennsylvania in Philadelphia,
worked with Assistant Professor
Tay I. Netoff, Department of Bio-
medical Engineering. His project,
“Parallel Computing Using Graph-
ics Cards,” involved developing a
way to use the NVIDIA GeForce
8800 graphics card to speed up
some of the image analyses done
by the Netoff lab. 

Intern Casey Battaglino also
investigated using a graphics card
for low-cost, high-performance
computer analysis. Mr. Battaglino
is a computer science and math
double major at Macalester Col-
lege in St. Paul, Minnesota. He
worked with Professor David J.
Lilja, Department of Electrical and
Computer Engineering and MSI

Fellow, on a project called “Mod-
eling Earthquakes in Parallel
Using a Graphics Processing
Unit.” In this project, Mr. Battagli-
no studied the spectral finite ele-
ment approach and the architecture
of a GPU.

Professor Steven R. Kass, De-
partment of Chemistry and MSI
Associate Fellow, hosted two in-
terns this summer. Sarah A.
Bixler, a chemistry and German
double major at Case Western Re-
serve University, Cleveland, Ohio,
worked on a project entitled “Ani-
mated Aminations: Simple Methy-
lated Amines as Strong Bases.”
Ms. Bixler investigated the basici-
ty of simple organic amines in the
gas phase using a variety of com-
putational programs and methods.
The goal of the computations was
to determine whether the addition-
al of methyl groups increases the
basicity of the compounds. Also
working in the Kass group was
Aaron M. Bush, a chemistry and
mathematics double major from

Spring Arbor University, Spring
Arbor, Michigan. Mr. Bush’s proj-
ect was called “Simple Superacids:
Modified Alcohols in the Gas
Phase.” The goal of the project
was to complete several different
calculations on various fluorinated
alcohols designed for strong intra-
molecular hydrogen bonding when
a central alcoholic proton is lost.
These compounds are of interest
for future synthesis by the Kass
group.

Physics and mathematics dou-
ble major William R. (Riley)
Casper, who attends North Dakota
State University, Fargo, North
Dakota, worked with Regents Pro-
fessor H. Ted Davis, Department
of Chemical Engineering and Ma-
terials Science and MSI Fellow.
His project was entitled “Modeling
of Toughening Mechanisms of
Epoxy.” For the project, Mr.
Casper created models to explore
why the addition of a few percent
of diblock copolymer inclusions
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Above, left to right: Stuart Kohl, Alex Lang, Sarah Bixler, Mona Majid, Amarpreet Bains, Tyler Armstrong, William
(Riley) Casper, and Aaron Bush.
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can increase the toughness of ex-
poxy.

Mahati Chintapalli majors in
materials science and engineering
at the Massachusetts Institute of
Technology in Cambridge, Massa-
chusetts. She worked with Profes-
sor Douglas H. Ohlendorf, Depart-
ment of Biochemistry, Molecular
Biology, and Biophysics and MSI
Fellow. In her project, “SQL
Water: A Program to Refine Crys-
tal Structures and Label Water
Molecules in a Family of Pro-
teins,” Ms. Chintapalli worked on
a program called SQL Water,
which was also worked on by for-
mer MSI interns Abdul Bahar
(2001) and Daniel Wilcox (2006).
The program automatically refines
the structures of mutant proteins
closely related in structure of pro-
tocatechuate 3,4-dioxygenase. Ms.
Chintapalli updated and refined
the program so that it will run on
current hardware. 

University of Minnesota com-

puter science major Stephen C.
Dankbar worked in the research
group of Professor Yousef Saad,
Department of Computer Science
and Engineering and MSI Fellow,
on a project called “Optimizing
Real Space Density Function The-
ory Algorithms.” Real Space Den-
sity Function Theory is a computer
program for finding properties of
molecules; it was created to be a
platform to test new algorithms
and to be a teaching tool. Mr.
Dankbar worked on reducing the
amount of time the program uses
to complete its calculations, to im-
prove the user interface, and to
make the code more robust.

Julianne H. Eggum is a bio-
medical engineering major at
Washington University in St.
Louis, Missouri. She worked with
Professor Ramaiah Muthyala, De-
partment of Experimental and
Clinical Pharmacology, and Dr.
Yuk Sham, Assistant Director of
the Center for Drug Design, on a

project called “Molecular Model-
ing of Substrate Binding to VanX.”
Ms. Eggum used Schrödinger
Software to study substrate bind-
ing to a vancomycin-resistant tar-
get protein, VanX. 

Biology major Sara L.
Fossum, from the University of
Notre Dame in Indiana, worked
with Professor Romas Kazlauskas,
Department of Biochemistry, Mol-
ecular Biology, and Biophysics.
Ms. Fossum’s project was “A Mol-
ecular Modeling Study of Convert-
ing an Esterase to a Hydroxynitrile
Lyase.” For this project, she used
energy minimizations and quan-
tum mechanics/molecular mechan-
ics calculations to determine why
various mutant proteins derived
from the esterases PFE and
SABP2 do not exhibit hydroxyni-
trile lyase activity.

University of Minnesota aero-
space engineering and mechanics
major Dan S. Karls worked in the
research group of Assistant Profes-

Supercomputing Institute Programs

Supercomputing Institute Research Bulletin Summer 20086

Front row, left to right: Casey Battaglio, Stephen Dankbar, Jessica Schmidt, and Michael Wineman.
Back row, left to right: Vincent Wheeler, Jonathan McLane, Nicholas Lind, and Dan Karls.



sor Ryan S. Elliott, Department of
Aerospace Engineering and Me-
chanics on a project called ”Com-
positional Dependence of Shape
Memory Alloys.” The project dealt
with materials that regain their
shape after being deformed. Mr.
Karls investigated the ways in
which the geometry of a given lat-
tice of a crystalline material
changes with composition.

Daniel J. Kennedy, a Universi-
ty of Minnesota double major in
physics and philosophy, worked
with Professor David D. Thomas,
Department of Biochemistry, Mol-
ecular Biology, and Biophysics
and MSI Fellow, on a project
called “Molecular Dynamics of
Spin-Labeled Myosin.” Mr.
Kennedy wrote and refined a num-
ber of computer-program scripts to
prepare a complete molecular dy-
namics simulation from a protein
crystal structure obtained from the
Protein Database. He has also
begun to adapt his procedures in

order to simulate other spectro-
scopic experiments, such as fluo-
rescence spectroscopy.

Alex H. Lang is a math and
physics double major at the Uni-
versity of Wisconsin, Madison. He
worked with Professor Victor
Barocas, Department of Biomed-
ical Engineering and MSI Associ-
ate Fellow, on “A Finite-Element-
Based Multiscale Scheme for Pop-
ulations With Individual Behavior
Rules.” Mr. Lang’s goal was to
show that a new computational
method for simulating diffusion
used by the Barocas group was
valid. He also added a drift veloci-
ty to the code and worked on opti-
mizing it so that it can be used for
higher concentrations.

Physics major Nicholas M.
Lind from Gustavus Adolphus
College in Minneapolis, Minneso-
ta, worked with Professor Thomas
W. Jones, Department of Astrono-
my and MSI Fellow and Interim
Director. His project, “Simulating

Stellar Winds With AstroBEAR,”
involved testing the limitations of
the AstroBEAR code in setting up
solar wind simulations. Mr. Lind
wrote many templates to set up the
conditions of runs, which included
velocity and density variations,
runs with different field types and
strengths, and runs with a rotating
driving region.

University of Minnesota bio-
medical engineering major Mona
C. Majid worked on a project
called “Membrane Biophysics
With Molecular Dynamics Simula-
tions” in the group of Assistant
Professor Jonathan N. Sachs, De-
partment of Biomedical Engineer-
ing. Ms. Majid created computer
models of lipid bilayer systems
and analyzed the results from mo-
lecular-dynamics-generated all-
atom trajectories in order to calcu-
late biophysical properties of the
simulated membranes.

Three interns worked with Pro-
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Left to right: To-Uyen Pham, Sara Fossum, Garrett McLean, Abhrajeet Roy, Julianne Eggum, and Mahati Chintapalli.
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fessor David A. Yuen, Department
of Geology and Geophysics and
MSI Fellow, on different areas of
research in the Yuen group. The
first was University of Minnesota
computer science major Jonathan
C. McLane, whose project was
“Ubiquitous Interactive Visualiza-
tion Through Web Applications.”
For this project, he built a new
client and server for Web-based in-

teractive visualization using the
Google Web Toolkit. Jessica M.
Schmidt, a mathematics and com-
puter science/information systems
major at the College of Saint
Scholastica in Duluth, Minnesota,
also worked with Professor Yuen,
on a project called “GPU Pro-
gramming With CUDA,” in which
she developed a way to run an ex-
isting model of tsunami-wave

propagation on a GPU. The hope
is that this will significantly re-
duce the amount of time it takes to
run the simulation and then be
able to issue a tsunami warning. In
related work, Ms. Schmidt also in-
corporated the radial basis func-
tion, a new method of predicting
tsunami propagation, as a method
to further speed up the prediction
process. The third Yuen group in-
tern was Vincent M. Wheeler, a
mathematics major at St. John’s
University in Collegeville, Min-
nesota. His project was “Visualiza-
tion Techniques for Mantle Con-
vection Simulations,” in which he
collaborated with a researcher at
the Tokyo Institute of Technology,
Hiroki Senshu, in investigating the
effects of mantle materials on con-
vection.

Garrett T. McLean, a biology
major at the University of Min-
nesota, worked with three advi-
sors: Dr. Yuk Sham, Assistant Di-
rector, Center for Drug Design;
Professor Kevin H. Mayo, Depart-
ment of Biochemistry, Molecular
Biology, and Biophysics and MSI
Fellow; and Dr. Irina V. Nesmelo-
va, Department of Biochemistry,
Molecular Biology, and Bio-
physics. His project was “Under-
standing Tetramerization of
Platelet Factor 4 Through Compu-
tational Alanine Scanning.” Mr.
McLean worked with the wildtype
Platelet-Factor-4 structure to iden-
tify the basis of each of the amino
acids towards forming tetramers.

University of Minnesota bio-
chemistry major To-Uyen Pham
worked in the group of Associate
Professor William B. Gleason, De-
partment of Laboratory Medicine
and Pathology and MSI Fellow.
Her project was called “Docking
Studies of Sulfated-Carbohydrate
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The images above are from Abhrajeet Roy’s intern report. They are
models Mr. Roy developed of pharmacophores using four PLG
analogs.
Top: Model generated showing aligned PLG analogs 120, 108, and
107.
Bottom: Model generated showing hydrophobic groups (cyan), hy-
drogen bond acceptors (green), and a positive nitrogen group (red).



Derivatives.” The main goal of the
project was to study the docking
of sulfated-carbohydrate deriva-
tives, including sucrose octasulfate
and heparin. These compounds
were docked with fibroblast
growth factor and Ms. Pham ana-
lyzed the results.

Bioengineering major Abhra-
jeet V. Roy, who attends the Uni-
versity of Pennsylvania in
Philadelphia, Pennsylvania,
worked with Professor Elizabeth
A. Amin and Professor Rodney L.
Johnson in the Department of
Medicinal Chemistry. Mr. Roy’s
project was “Using Pharma-
cophore Modeling to Aid in the
Development of Novel Dopamin-
ergic Drugs.” The primary goal of
this project was to develop a novel
pharmacophore model from exist-
ing prolyl-leucyl-glycinamide
(PLG) peptomimetic analog mole-
cules development in the Johnson
group (see figure on page 8). The
analog molecules exhibit experi-
mental biological activity against

the dopamine D2 receptor, and the
model could then be used to
screen databases for new mole-
cules that also have dopamine D2
activity and that could be starting
scaffolds for probe and drug de-
velopment. 

University of Minnesota bio-
chemistry major William C.
(Casey) Solomon, worked with
Associate Professor Kylie J. Wal-
ters in the Department of Bio-
chemistry, Molecular Biology, and
Biophysics. His project was enti-
tled “Structural Determination of
Prokaryotic Ubiquitin-like Protein
(PUP) Through NMR.” PUP is a
compound of interest for develop-
ment of drugs against tuberculosis;
Mr. Solomon used structure-pre-
diction software to aid in his
analysis of this compound. 

Michael J. Wineman is a
mathematics and physics double
major at St. Olaf College in North-
field, Minnesota. He worked in the
group of Professor J. Woods Hal-
ley, Department of Physics and

MSI Fellow, on a project called
“Analysis of Pt3Co Nanoclusters
Using Tight-Binding Method.”
This project was part of ongoing
research in the Halley group into
platinum catalysts used in hydro-
gen fuel cells. Mr. Wineman’s goal
for the summer was to take the
first step in creating a model of
spin-dependent bulk Pt3Co. The
model will be used to simulate
magnetism in these Pt3Co nan-
oclusters and will be used in the
group’s research into how the
magnetic properties of the nan-
oclusters influence their catalytic
behavior.

MSI will have an internship
program again in 2009. The an-
nouncement, application, and com-
plete information about the pro-
gram will be posted on our Web
site in Fall 2008.
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Interns and their group members enjoy lunch with members of the MSI staff.


