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L E T T E R F RO M T H E D E A N
Our previous issue of Renaissance highlighted the college’s most significant milestone in
recent history: the opening of the new Jordan Hall of Science, a $70 million building
dedicated to providing our undergraduates with the finest science learning facility in
the country. This issue of Renaissance focuses on yet another major development that
I believe is destined to become an important milestone for the College of Science and
for the University as a whole.
Just 15 years ago, Notre Dame’s reputation in cancer research rested on just one
man, Morris Pollard. Today, after a dynamic period of growth, cancer research at the
University has made important contributions in the war on cancer, most notably in
the fields of prostate cancer, breast cancer, and colon cancer. The reputation of our
researchers has never been higher. With the recent gift of $10 million from Charles
“Mike” Harper and matching funds from the state of Indiana, Notre Dame cancer
researchers will soon have a centralized home. The new building will be constructed
adjacent to the Indiana University School of Medicine–South Bend and will mean
yet another leap ahead for both the medical school and our Walther Cancer Research
Center faculty.
Significant advances in biomedical research are also being made to stop the spread of
infectious diseases, including malaria, lymphatic filariasis, dengue fever, and West Nile
encephalitis. Researchers in the Center for Global Health and Infectious Disease have
a unique international reputation for their expertise in the management of genomic
mapping of the vectors of human pathogens. This issue of Renaissance is intended to
give you a broad, wide-angle look at the field of biomedical research at the University
of Notre Dame. I think you will come away with a much deeper understanding of
what has taken place at Notre Dame in recent years.
On the cover:
Human Pin1, an enzyme
controlling cell growth
and a current therapeutic
target by cancer research.
The red spheres indicate
sites of reduced fl exibility
on substrate binding, as
revealed by the Jeffrey W.
Peng lab using Notre Dame’s
700 MHz and 800 MHz
NMR spectrometers. Reduced
fl exibility occurs along an
internal conduit connecting
the inter-domain interface
with the catalytic site. See
story on page 20.

At the same time that we are elevating our research agendas, we have paid
considerable attention to the revision and improvement of our academic curricula
for undergraduates. This issue of Renaissance highlights the progress to date in course
revisions and innovations for chemistry, physics, math, and biological sciences. We are
increasing the number of undergraduates doing research. We feel that the combination
of curricular improvements and a greater emphasis on undergraduate research will
further strengthen the undergraduate experience in science.
Best regards,

Joseph P. Marino
William K. Warren Foundation Dean
College of Science
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Coming to Notre Dame:

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

T

he growth of biomedical research at the Univer- then dean of the College of Science. The center focused
sity of Notre Dame has become one of the great on identifying genes involved in coagulation and insuccess stories at the University, and one that
flammation, and how they related to the development
has largely gone unnoticed. In a span of just 15
and progression of cancer. The center made a significant
years, Notre Dame has developed a reputation for solid
contribution to this field when it developed the world’s
research, especially in the field of cancer, transgene
first genetically altered mouse line that was deficient
research, and tropical disease. Now, the
in a coagulation factor. This triumph
University is on the threshold of anothcaught the attention of the Walther
er leap forward.
Cancer Institute in Indianapolis and
A $10 million gift from former
led to the creation of the Walther CanConAgra CEO Charles “Mike” Harper
cer Research Center at Notre Dame. In
for the development of a cancer re1996, a five-year commitment of $1.2
search center, coupled with a matching
million from the Walther Cancer In$10 million from the Indiana General
stitute was matched with $4.5 million
Assembly for the expansion of the Infrom Notre Dame.
diana University School of Medicine at
The year 1998 was especially signifiSouth Bend, is destined to take biomedcant in Notre Dame’s rise in the field
ical research to the next level.
of biomedical research. An infusion of
The Dean of the College of Science,
funding by the W.M. Keck Foundation
Joseph P. Marino, recognized the treto Notre Dame’s new transgene center
mendous value of the gift. “The Harper
lead to the significant expansion of
Charles “Mike” Harper
gift, coupled with the matching $10
its infastructure. That same year saw
million from the State of Indiana, will allow the Univer- the arrival of young and talented researchers, namely
sity to take a giant step forward in cancer research, and
Crislyn D’Souza-Schorey, who joined the faculty as the
to make a significant difference in serving mankind,”
Walther Cancer Institute Assistant Professor; Martin P.
he said.
R. Tenniswood, who became the Coleman Professor in
For decades, Notre Dame’s reputation in cancer
Cancer Research; JoEllen Welsh, who was appointed
research rested on one man, Morris Pollard, who was
associate professor of biological sciences, and Jeff Shorey
brought to Notre Dame in the early 1950s by Notre
and Kevin Vaughn who were named assistant professors
Dame President Theodore M. Hesburgh, C.S.C. Pollard
of biological sciences.
took over the Lobund Laboratory, re-energized it, and
It was during this period of expansion in cancer
along the way became an internationally known figure
research that Dr. Rudolph Navari, a Notre Dame graduin the field of prostate cancer research. But, for many
ate and prominent oncologist with a thriving practice in
years, Pollard was essentially a one-man show.
Birmingham, Ala., moved to South Bend and took over
The turning point came in 1995 with the creation
the directorship of the Walther Cancer Center at Notre
of the Center for Transgene Research by Francis CastelDame. Navari’s goal upon coming to Notre Dame in
lino, the Kleiderer/Pezold Professor of Biochemistry and 1999 was to assemble all of the various cancer research
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A New Cancer Center

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

projects being conducted by Notre Dame scientists into
a cohesive cancer center.
Within a few years, the Walther Cancer Research
Center at Notre Dame had expanded into 25 faculty
members and 15 postdoctoral fellows in the departments of chemistry and biochemistry and biological
sciences. The research at Notre Dame concentrates on
colon and prostate cancer with secondary emphasis on
breast, ovarian, and endometrial cancer.
By the end of the century, biomedical research at
Notre Dame had begun to make its mark in the world,
according to Castellino. “Not too many places have
gone from virtually nothing to real prominence in the
field,” he noted.
It was at this time that plans were being developed
to move the Indiana University School of MedicineSouth Bend out of the basement of Haggar Hall on
the northernmost end of the North Quad. In 2005,
this long-sought move was accomplished with the
dedication of Raclin-Carmichael Hall, a 68,000-squarefoot facility at 1234 Notre Dame Avenue, just across
from Notre Dame’s main entrance. The IU School of
Medicine uses half of the $22.5 million building as
an educational and research facility for medical students, while the other half is leased to Notre Dame to
house the Transgene Center, which in 1998 had been
renamed W.M. Keck Center for Transgene Research.
The $10 million gift by “Mike” Harper signals yet
another milestone for Notre Dame, the IU School of
Medicine, and the Walther Cancer Institute.
Today, cancer research at Notre Dame is organized
into three focus groups, namely (1) cell biology and
cell signaling, (2) gene targeting, and (3) drug design/
discovery. Studies in the cell biology and cell signaling
group emphasize cytoskeletal dynamics, membrane
trafficking, molecular motors, and small G proteins in
relation to the apoptotic response of tumors to hor-

mone and chemotherapy, using cell culture, autochthonous tumor models, orthotopic xenografts, and transgenic models of cancer.
The gene targeting group focuses on initiation, progression, and metastasis of tumors as studied in animals
with targeted alterations in genes encoding thrombotic,
antithrombotic, and fibrinolytic proteins. A large number of animals of these types are already available, having been developed at Lobund under the directorship of
Morris Pollard.
The evolution of cancer research on campus has also
resulted in a deepening relationship between Notre
Dame cancer researchers and a clinical research organization known as the Hoosier Oncology Group, a statewide network of physicians and clinical research practitioners founded by oncologists and faculty members
at Indiana University Cancer Center. This network of
oncologists is also a partner institution with the Walter
Cancer Institute.
With the combined $20 million, a new building will
be constructed and attached to the Raclin-Carmichael
building. BSA Life Structures, the same architect that
designed Raclin-Carmichael Hall, will be retained to
design the new building. Plans for the new Notre Dame
Harper Cancer Institute are in progress, with groundbreaking possible as soon as next summer.
In time, Navari hopes to attract new faculty members
to develop their cancer research laboratories and to
compete nationally and internationally for funds. “We
basically have two institutions (Notre Dame and Indiana University School of Medicine) contributing similar
resources into one cancer center, which, hopefully, will
become seamless,” he said. “Eventually, we want to be
in a position to attract $5 to $6 million a year in cancer research funds from the National Cancer Institute
to help carry out our work. It is a great leap ahead for
Notre Dame and IU, no question about it.”

RENA ISSA NCE

B I O M E D I C A L

4

R E S E A R C H

A T

N O T R E

D A M E :

Notre Dame’s Drug Design Group: Richard Taylor, Shahriar Mobashery, Olaf Wiest, Paul Helquist, Bradley Smith, and Marvin Miller

Drug Design Group Develops
Anticancer Agents and Antibiotics
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

S

tructure-based drug design
is a field that covers several
disciplines, including synthetic
and computational chemistry,

biochemistry, cell biology, and structural
biology. Notre Dame’s entry into the
structure-based drug design and development field in the late 1990s quickly

“

produced several significant and noteworthy achievements. Six key players
for this team of synthetic organic and
bio-organic chemists are Paul Helquist,
Richard Taylor, Marvin Miller, Shahriar
Mobashery, Olaf Wiest, and Bradley
Smith. They collaborate with each other
and with their counterparts in biology,
the Keck Transgene Center, the Walther
Cancer Center, and other universities.

“

I

t was the arrival of the Walther Cancer Center on campus in
the 1990s that prompted us to start working together on various joint projects,” said Paul Helquist. In one example, Helquist
is collaborating with
Paul Helquist
Miller and Wiest on
an exciting prostate
cancer project that
came to Notre Dame
with the arrival of
cell biologist Martin
Tenniswood. At the
time, Tenniswood was
studying compounds
that interact very selectively with proteins
that are expressed on
the outer surface of
prostate cancer cells
and not ordinary cells.
Together, Helquist,
Miller, Wiest, and
Tenniswood have
published a series of
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computing speed and capacity must double. “Moore’s
Law is very much alive. This is a field that is moving so
fast. If you are not constantly upgrading, you are falling
behind,” Wiest said.
In another collaboration involving Notre Dame graduate Norbert L. Wiech, founder of Errant Gene Therapeuhe cocktail of toxic chemicals, known as chemotics (EGT) of Phoenix, Md., the Notre Dame Drug Design
therapy, that is administered to patients to kill
Group discovered a way to inhibit the activity of a vital
cancerous cells has a mechanism of action that often
enzyme called histone deacetylase in tumor cells.
does not differentiate well between cancerous cells and
Histone deacetylase (HDAC) regulates the transcriphealthy, nonmalignant cells.
tion process in ordinary cells. Though the field is relaOlaf Wiest contributed his computational chemistry
tively young, HDAC inhibitors are emerging as possible
expertise that allowed the team to design new molecules solutions to many rare diseases, like the blood disease
that very selectively recognize the prostate cancer cells
that reveal a distinct, telltale antigen.
This winter, the group published in the journal Organic & Biomolecular Chemistry an important paper describing
a promising compound that would serve as a way to
develop the means to target the region on the surface
membrane of prostate tumor cells for diagnostic markers
or chemotherapeutic drugs.
Computational chemists, like Wiest, use computers
as virtual test tubes to design molecules. While collaborating with other chemists, biochemists, structural cell
biologists, pathologists, and even physicists, a computational chemist in the Wiest group will work out which
molecules may be feasible as potential drugs. Powerful
computers, either on campus or connected to the newly
created Northwest Indiana Computational Grid, enable
Olaf Wiest
researchers to sort through extremely large databases—
composed of hundreds of thousands of molecules—and
called thalassemia. Lately, HDAC inhibitors have shown
calculate the binding of small molecules to their target
promise as an exciting new class of potential anticancer
enzymes as a way to locate the top candidates that may
agents. Previous methods of synthesis were too long and
hold promise for the development of a new drug.
too impractical. The Helquist group was the first to develAs a critical cog in the Drug Design Group, this puts
op a very useful production, or synthesis, of the best of
Wiest in the center of the action in many projects at
the traditional compounds that have this mode of action,
Notre Dame and elsewhere. “But computational chemis- called trichostatin A, or TSA. A patent application on this
try alone will not solve a problem,” he noted. “You have process has been submitted. In the meantime, a licensto have all the pieces in place. A successful drug design
ing agreement has been signed to produce the compound
project has to be a very interactive process with a lot of
in large quantities. In addition to TSA, the team has also
give and take.”
designed and produced a number of new compounds
Not only must the researchers be up to speed, so
that show unique patterns of selectivity toward particular
should the computer system, for every 18 months,
forms of the HDAC proteins.
papers over the past few years on new drug molecules
that bind very selectively to prostate cancer cells. “We
are using this as a basis for development of a better
means of diagnosis than we have now, and also for very
selective drug delivery,” Helquist said.

T

Research on HDAC inhibitors started on the Notre
Dame campus in 1999, and also continues in the Tenniswood laboratory, which showed HDAC inhibitors to have
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a unique mode of action and utility for the treatment of
prostate cancer. The Helquist lab has synthesized a class
of rare natural compounds, called iejimalides, that hold
great promise as anticancer drugs. These compounds
were extracted from a tunicate, or sea slug native to
coral reefs in the vicinity of Okinawa.
These compounds were found to have potent anticancer properties in tests conducted by the laboratories
of Martin Tenniswood at Notre Dame and Vincent Jo
Davisson at Purdue University.
“We have made tentative identification of the proteins to which these compounds from the sea slug bind
and how they affect cancer cells,” Helquist said.
The laboratory synthesis of these compounds will enable pharmaceutical companies to produce them more
cheaply and perhaps even modify them to make them
more effective.

Richard Taylor

R

ichard Taylor has received most of his funding

from the National Cancer Institute (NCI). One of
his highest priority projects right now is the synthesis of
a molecule originally isolated from a sponge. Researchers at the University of Illinois had isolated just two
milligrams of the molecules, called myriaporones 3 and
4, which show anti-tumor activity that interested Taylor.
Taylor’s group set up to synthesize this molecule, and in
2004, they became the first laboratory group to accomplish a total synthesis and prove its structure.
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With this route, they were able to produce hundreds
of milligrams of the molecule. This enabled them to perform a complete evaluation of its biological activity. “We
found the myriaporones to have much greater potential
than the original isolators reported. We also determined
its mode of action, and based on those results, the National Cancer Institute began additional testing on it, as
well as several analogues prepared in our lab,” he said.
One of Taylor’s biggest successes was his work on
another class of anti-cancer molecules isolated from a
soil bacteria that chemists specializing in natural products collected on the Zambesi River in Africa. This class
of compounds, called epothilones, is a family of natural
products produced by the soil bacteria Sorangium cellulosum. In contrast to microorganisms associated with
sponges, this myxobacteria is easily cultured in a laboratory via fermentation.
It was discovered that epothilones inhibit tumor cell
proliferation in a manner similar to the cancer drug,
Taxol®. Taylor said, “This class of compounds appears to
have much improved properties over Taxol®, and will be
approved by the FDA in the next few years.”
“We not only synthesized the natural product but also
designed specific changes that we wanted and found
that one of the altered structures that we produced
was significantly active. It told us a lot about how the
molecule interacts with its biological target, and this was
beneficial to everyone working on the development of
these compounds,” Taylor said.
Notre Dame patented Taylor’s discovery, and this
intellectual property was licensed to Kosan Biosciences,
a California-based pharmaceutical company. This company actively pursued Taylor’s version of epothilones for
over a year, including an evaluation in animal models.
The final stage of this project is currently being explored here at Notre Dame. Taylor and his students are
modifying bacteria in an effort to prepare their version
of epothilone via fermentation. Their synthetic expertise built the first batch. But that method would be too
expensive for a pharmaceutical company to manufacture
in quantity. “We now have a bacteria that will make the
natural product. We are hoping that we can genetically
tweak this bug so it produces our designed analogue,”
Taylor said.
If successful, this would make Taylor’s original route
to his analogue obsolete, but it would also be a less expensive source of large quantities of the material. This is
exactly what’s needed for therapeutic development.
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The structural study has been expanded further. In
a paper published May 14, 2007 in the Proceedings of
the National Academy of Sciences, the Mobashery research
group, and that of Roy Mariuzza of the University of
Maryland Biotechnology Institute, revealed for the first
time how the cell wall can bind to a peptidoglycanrecognition protein, an event that leads to immunological reactions by the host to the infecting bacterial
pathogen.
Having a three-dimensional image of the cell wall
removes an important obstacle that has slowed the creation of a new class of compounds against drug-resistant
bacteria. This gives scientists the ability to understand
with unprecedented clarity how the action of antibiotics
such as penicillin work to impair the structure of the cell
wall. Similarly, glycopeptide antibiotics such as vancomycin interact with the cell wall itself, and this structural information provides an opportunity to understand
hahriar Mobashery
their functions as well.
came to Notre Dame
“Scientists have known how penicillin inhibits a
in 2003 as the Navari
specific enzyme in the biosynthesis of the bacterial cell
Family Professor in Life
Sciences. In four years, he wall,” Mobashery said. “Vancomycin, which many describe as the drug of last resort for certain hard-to-treat
has produced impressive
bacterial infections, works differently. Vancomycin binds
results in both the drug
design and cancer fields.
to the cell wall itself. So, it is clearly important to know
One breakthrough was how both of these antibiotics work in disrupting the
to pin down the threefunction of peptidoglycan in maintaining the integrity
dimensional structure
of the cell wall.” This work was published in 2006 in a
of peptidoglycan, or the
paper that appeared in the Journal of the Amercian Chemimesh-like outer cell wall
cal Society.
of bacteria. In a paper
In his cancer-related experiments, Mobashery focuses
published in the Proceedon the prevention of cancer metastasis, an event that
ings of the National Acadinvolves cancer cells breaking free from the original tuemy of Sciences in 2006,
mor and spreading throughout the body. Once that ocMobashery and his group
curs, it is nearly impossible to halt cancer’s progression.
members describe how
Mobashery has conducted animal tests with a molecule
they were able to characcalled SB-3CT, which has demonstrated action in preterize for the first time the venting metastasis.
framework of peptidogly“We have used our compound in both lymphoma
can through a painstaking metastasis into the liver in one animal model and
series of studies involving in prostate metastasis to the bone in another animal
a 37-step synthetic proce- model,” he said. “Both of those systems show incredible
dure for the preparation of promise.”
a fragment of the cell wall
and its characterization to
elucidate the structure.

S

Streptomyces R61 DD Peptidase and
Cephalosporin Analog of Peptidoglycan

Hydroxymethyl Penicillamate Acylated
on TEM-1-Lactamase from E. coli

TolC Barrel Embedding in the Pore of
Bacteria Peptiglycan Cell Wall

Structure of Cell Wall Mesh
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M

arvin J. Miller’s labo-

ratory has long been
recognized internationally for
having synthesized the molecules that play a pivotal role in
the transport of iron into cells.
These iron chelators, called
siderophores (for “iron bearers”), can then be put to use to
carry drugs like antimicrobial
agents into the cells, including
mycobacteria and, especially,
tuberculosis. Miller’s “Trojan
horse” concept required the
efficient syntheses of all the
functional components of the
known siderophores. In accomplishing this feat, the Miller laboratory has achieved worldwide
prominence. Recently, Miller’s
team has extended this concept
beyond bacteria to fungi.
Miller’s research in the
development of new methMarvin Miller
odology and its incorporation
into the synthesis and study of biologically important
compounds is far-ranging. The work spans everything
from amino acids, to peptides, to beta-lactam antibiotics, to novel antifungal agents, to potential anti-malarial
agents, to anticancer nucleosides.
His latest project on nitroso chemistry is in collaboration with the group headed by microbiologist Ute Möllmann, at the Hans-Knoll Institute for Natural Product
Research in Jena, Germany. Working on a joint National
Institute of Health grant, the collaborating groups have
made an important breakthrough.
The team members changed the chemistry of very
simple DNAs in complex natural molecules to make
very interesting, biologically active molecules. The very
first reaction was an instant success. “We take these
natural products and derivitize them and functionalize them in ways that never could be done before, and
now we’re finding that against some microbes we’ve
destroyed biological activity, and sometimes we have
enhanced it.”

HDAC and HAT: researching a starting
point for designing molecules that can stop
the growth of cancer.

“We are adding pieces that
could never have been added
before to these molecules,
and we are doing it in a very
straight forward and very
simple way,” Miller said.
The Miller group’s interest in
a reductase enzyme that reduces iron to a plus two oxidation
state has lead him to a Chinese
medicinal herb, artimisinin, an
anti-malarial drug that is very
sensitive to oxidation reduction. One day, Miller hopes,
this compound, which has no anti-TB activity, could provide a whole new approach for the development of new
tuberculosis agents. Miller is continuing a collaboration
with biologist Scott Franzblau at the University of Illinois,
Chicago, on the design and synthesis of this and other
novel anti-TB agents.
One of the key people in Miller’s laboratory is lab
manager Garrett Moraski, who has synthesized nearly a
thousand molecules in the last two years.
From those molecules, members of the Miller group
have found some with unusual structure, a finding that
has given them leads on other anti-TB and anti-cancer
agents, although their mode of action still remains a
mystery.
Another graduate student, George Nora, has conducted
syntheses of molecules that could lead to new antibiotics.
Miller also gives credit for his group’s success to fellow
chemist Viktor Krchnak, whose expertise in combinatorial chemistry has allowed performance of chemical reactions in parallel, instead of linear, fashion.
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ut what if we are able to shine a light on a tumor and see the effectiveness of the treatment by
watching the death of cancer cells in real time?
This is not a futuristic dream, but the actual ongoing
work of chemist Bradley D. Smith.
The Smith group has developed a breakthrough compound called PSS-380 (Phosphatidyl Serine Sensor 380
absorbance), a fluorescent dye that can be used to detect
apoptosis (or programmed cell death) in cells that have
been treated with commonly used cancer drugs such as
Taxol® and Camptothecin™.
In addition to PSS-380, Smith’s laboratory has developed a whole new suite of dyes, or stains, that are
much better than those commercially available. Using
fluorescence microscopy, Smith is evaluating the abilities of these dyes to identify cancer cells that are undergoing apoptosis due to chemotherapy. One of his goals
is to use these dyes to evaluate the effectiveness of new
chemotherapy candidates for lung cancer. Using a stateof-the-art animal imaging machine, the first in Indiana,
Smith is working to find a way to watch apoptosis after
cancer drugs have been administered to mice with implanted human tumors.
Until now, the utility of optical imaging in animals
has been limited because light
does not penetrate far into
the body. That is why physicians turn to MRI (Magnetic
Resonance Imaging) to identify structural abnormalities
in their patients. “Optical
imaging is still very much an
emerging technology, and so
there is not enough evidence
to say whether or not we
can apply our techniques to
humans,” Smith said. But the
technology will have many
applications during the early,
preclinical stages of the drug
discovery. For scientists using
laboratory mice in the war
on cancer, these molecular
imaging techniques should

Bradley Smith
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decrease the number of laboratory animals that must be
utilized in the lab.
In addition to his work in developing cancer drugs,
Smith and his team have discovered fluorescent molecular probes that can be used to discriminate between common pathogenic bacteria—such as E. coli and Staphylococcus aureus—and mammalian cells. They demonstrated
the effectiveness of this optical technique by watching a
molecular probe seek out bacterial infection in a living
mouse. After intravenous injection, the probe selectively
accumulates in a mouse thigh that contains a bacterial infection. This recent discovery is the first reported
example of fluorescent imaging of bacterial infection
in a living animal. It is possible that this bacterial imaging technology can be also used to rapidly identify food,
drinking water, or biomedical samples that have been
contaminated with low levels of pathogenic bacteria.
Unlike other medical imaging techniques such as Xray and MRI, which require specialized equipment and
highly trained staff, optical imaging uses equipment that
is no more complicated or dangerous than the remote
control for a television. Smith believes that optical imaging will eventually become a common method in the
doctor’s office and even the modern household.

(b) Fluorescence image on a mouse
with a tumor (human breast cancer) on its left shoulder. The mouse
has been treated with Taxol® to
induce tumor cell death, and then
our fluoresence probe for cell death
is introduced into the bloodstream.
The fact that the probe accumulates in the tumor (there also some
residual signal from the kidneys) is
evidence that the drug is working.
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Biologists Investigate Clues
to Causes of Cancer, TB
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

W

hen Alan Johnson came to Notre
Dame in 1993, he was a reproductive physiologist whose main interest
was to understand the mechanism of
ovarian function and the mysteries
of follicle development.
Eventually, Johnson’s research led him to specialize in the field of ovarian cancer, especially granulosa
cell tumors, which comprise about 5 percent of ovarian
tumors.
The granulosa cell of the
ovary plays a role in modulating the development of the
follicle, the structures of cells
each containing an egg. In
humans, ovaries produce a
single, dominant follicle that
results in a single ovulation for
each menstrual cycle.
“Nobody yet knows the molecular mechanisms that underlie the selection and subsequent
development of the ovulating
follicle,” Johnson said.
Normally, there is a balance
between healthy, viable follicles and those that atrophy
by means of apoptosis, or cell
death. If follicles are lost at a
rapid rate, the result is female
infertility. This process occurs in

Alan Johnson

granulosa cells, and the Johnson group has identified cell
death pathways involved in granulosa tumor formation.
TRAIL (Tumor Necrosis Factor-Related Apoptosis Inducing Ligand) is a natural cytokine that will kill tumor
cells, but not normal, healthy cells. Johnson and the
members of his laboratory have evaluated the potential
for TRAIL to promote cell death in differentiated granulosa cells collected from the pre-ovulatory follicles of
hens, as well as human granulosa tumor cells.
TRAIL, they conclude,
may directly or indirectly be
participating in the process of
artesia (or the excessive loss
of ovarian follicles), and may
represent a selective therapeutic for cancers of granulosa cell origin.
For his work, Johnson was
one of the first Notre Dame
researchers who received
funding as a postdoctoral fellow when the Walther Cancer
Research Center was established on the Notre Dame
campus in 1994. Johnson is
pursuing TRAIL to develop
ways for more effective and
long-term treatment for ovarian cancers originating in the
granulosa cells.
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ohnson’s work blazed a trail for other Notre Dame
researchers who would later come to Notre Dame to
make their marks in the field of biomedical research. Two
of those later arrivals would be biologists Jeffrey Schorey
and his wife, Crislyn D’Souza Schorey.

Mycobacterium tuberculosis has infected approximately
2 billion people and accounts for an estimated 2 million
deaths per year. One of the major questions plaguing
the research field is why M. tuberculosis kills only 10 percent of the people infected over their lifetime, leaving
the other 90 percent capable of controlling the infection.
“So the odds of coming down with tuberculosis are fortunately small,” Jeffrey Schorey said.
But why? The key, Schorey said, lies within the tuberculosis granuloma, a mass of dead cells surrounded
by lymphocytes like T cells, fibrous tissue, and activated
macrophages.
“This granuloma serves a protective role. It works
quite effectively in most individuals, but not in everybody,” he explained. “So my laboratory is interested in
the dynamics of this granuloma formation in the context
of how the immune system ‘sees’ an infected cell.”
Mycobacteria are intracellular pathogens that live inside macrophages. They eventually kill the macrophage
and infect other macrophages that are recruited to the
site of the infection. In order for this infectious process
to eventually be controlled, T cells need to be brought
to the site where those T cells make compounds called
cytokines, which activate the macrophages to control or
kill the mycobacteria. Unactivated macrophages within
the lung cannot control the infection. “But those macrophages that are recruited to the site of the infection
are activated by those T cells,” Schorey explained. “Now
they can control the infection.”
By what means does the immune system sense the
presence of these intracellular pathogens, including
TB? “We think there are two mechanisms by which the
infected macrophages work,” Schorey said. First, the
infected macrophages produce proteins—cytokines that
are involved in the activation of the body’s immune
response, and chemokines, which are chemo-attractants that Schorey likens to “breadcrumbs” serving to
provide the path that T cells of other macrophages can
follow, and thus congregate to the site of the infection.
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“Another mechanism that we discovered is that infected macrophages can also release these small vesicles
that are about 50 to 100 nanometers in size, and these
vesicles have on them mycobacteria components, namely lipids and proteins, and these can also serve to recruit
and activate those cells.”
The macrophages and T cells that are recruited to the
site come in contact with these little vesicles, bind to
them, and become activated. “So these two components
together serve to activate the cells so that now they are
able to control the infection,” Schorey said. “And we
believe you need both of them.”
A study describing this second, previously unknown
mechanism has recently been published in the Journal of
Biological Chemistry, and a second related study should be
published soon.

Jeffrey Schorey

RENA ISSA NCE

12

B I O M E D I C A L

R E S E A R C H

A T

N O T R E

D A M E :

organs, including the lung, kidney, trachea, the gastrointestinal and urinary tracts, and the vasculature. “Investigation into the mechanisms and regulation of tubulogenesis is important, not only to define fundamental
aspects of development, but also to understand the
cellular basis of a variety of disease states,” she wrote in
an article published in the EMBO Journal.

A

strong case can be made that Vitamin D promotes
good health and even has preventive effects against
cancer. The active form of Vitamin D is a hormone called
calcitriol (also known as 1,25-dihydroxy vitamin D or 1,25D). Many laboratories across the country are studying the
benefits of 1,25-D, and one lab most frequently cited is that
of Notre Dame biologist JoEllen Welsh.

Crislyn D’Souza–Schorey

C

rislyn D’Souza-Schorey’s investigations into the un-

derstanding of cellular processes that accompany the
initiation and progression of cancer have led her to explore
the role of a small GTP-binding protein, ARF6.

ARF6 appears to be involved in the pathways whereby cancerous cells detach and move away from the
primary tumor and spread to distant sites in the body.
“We hypothesized that the protein ARF6 might
control the targeting of key adhesive molecules to sites
of cell-cell contact. Much to our amazement, we found
that manipulating the ARF6 protein to make it hyperactive not only induced a breakdown of contacts between
cells, but it also induced structural changes at the cell
edges, which allowed the cells to become more motile,”
D’Souza-Schorey explained.
Recently, her laboratory demonstrated how ARF6 is
a critical determinant in the initiation of tubules, the
building blocks of epithelial organs. Epithelial organs are
typically made up of two types of building blocks—cysts
and tubules. Connecting cysts and tubules can generate
complex structures. Tube networks are found in many

Make no mistake. Vitamin D is a potent force that
regulates cell growth, immunity, and energy metabolism. And although Vitamin D can be obtained in the
diet (which is why it was initially labeled a “vitamin”),
most natural foods are very low in Vitamin D content.
We now know that the majority of Vitamin D in healthy
individuals is actually derived from synthesis in the
skin. In the summer, our bodies manufacture plenty of
Vitamin D, beginning when ultraviolet B (UVB) light
from exposure to sunlight converts a precursor molecule
derived from cholesterol into 25-hydroxyvitamin D [25D]. Our kidneys finish the job by converting this intermediary molecule into the active hormone, calcitriol.
Normal breast, prostate, and pancreas cells can also take
25-D and produce 1,25-D.
Welsh has made important contributions to this field
of study. Her laboratory was the first to report that 1,25D not only inhibits growth of cancer cells, but also triggers cell death by apoptosis. Her team also demonstrated
that administration of Vitamin D-based synthetic drugs
to tumor-bearing animals can induce tumor regression
by induction of growth arrest and apoptosis. More recently, graduate student Meggan Valrance demonstrated
that exposure of tumor-bearing mice to doses of UVB
light that stimulate Vitamin D production could also
slow tumor growth, but only in tumors that contain the
Vitamin D receptor (VDR).
Other recent studies by postdoctoral fellow Matthew Rowling and graduate student Carly Kemmis have
defined the pathways for uptake and bio-activation of

C A N C E R

R E S E A R C H

Vitamin D in mammary cells and how these become
altered during cancer development.
To probe Vitamin D’s precise function in normal breast
tissue, the laboratory is also examining mice lacking the
gene for the VDR. Compared to normal mice, mammary
tissue from mice lacking the VDR undergoes more extensive branching and proliferation and exhibits delays in the
normal remodeling process after lactation. More importantly, the Welsh lab has demonstrated that mice lacking
the VDR show a heightened sensitivity to tumor development in several tissues, including mammary gland, skin,
lymphoid tissue, and colon.
Collectively, these studies support the hypothesis that
the VDR represents a tumor suppressor gene by induction
of genes that suppress proliferation and maintain differentiation in mammary glands. Studies are ongoing to further
define the molecular and cellular pathways through which
Vitamin D exerts its anti-cancer effects. Identification of
biomarkers for
Vitamin D action
will be especially
important in defining the optimal
levels of Vitamin
D for tumor suppression. Such
information will
be important in
developing public
health recommendations for
Vitamin D intake
that can contribute to prevention of cancer in
breast and other
Kevin Vaughan
tissues.

B

iologist Kevin Vaughan has investigated how
molecular motor proteins are involved in controlling
chromosome segregation during cell division. A new
twist on the story that Vaughan is working on involves
a cellular decision or “checkpoint,” which is responsible
for slowing down mitosis to ensure that chromosome
separation is accurate. The challenge for a human cell
is the proper segregation of 46 chromosomes in perfect

13

J O U R N A L O F T H E CO L L EG E O F S CI EN CE

unison. This checkpoint forces each cell to wait until all 46
chromosomes align before cell division proceeds.

An interesting biological question on its own, this
checkpoint is now recognized as a target for disease. The
consequence of checkpoint defects is the uneven segregation of chromosomes that produces a condition known
as aneuploidy or abnormal DNA content. “The imbalance
observed in aneuploidy is now recognized as one of the
major inducing factors in cancer,” Vaughan said.
The link between aneuploidy and cancer, for example,
is based on a group of critical genes called “tumor suppressor” genes. These genes encourage cells to resist the
uncontrolled cell division typical of cancer. Loss of these
genes removes the brakes and allows individual cells to
grow at will.
The major mechanisms of “tumor suppressor” gene loss
are mutations and uneven chromosome segregation. If
the chromosome containing a crucial “tumor suppressor”
gene segregates
abnormally,
one daughter
cell inherits too
many copies
of the gene,
and the other
daughter cell
inherits no copies. The latter is
now primed for
cancer induction in cells like
epithelial cells,
which divide
frequently.
“My laboratory is not only
interested in
the molecular
basis of the mistakes that are being made, but also how
we can develop drug targets that prevent those mistakes,
or minimize the frequency of them,” Vaughan said.
Some of the regulatory mechanisms that prevent
mistakes involve a class of proteins called kinases. Some
of the most potent drugs used in cancer treatment target
kinases, including the drug Gleevec®, which is used to
treat chronic myelogenous leukemia.

RENA ISSA NCE
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Another project focused on motor proteins is designed to understand the molecular basis of NiemannPick Type C (NPC) disease. This tragic disorder is
thought to result from abnormal transport of cholesterol, and has claimed the lives of three grandchildren of
former Notre Dame head football coach Ara Parseghian.
The Vaughan lab group collaborates with Holly Goodson’s lab in biochemistry to investigate the cell biology
of the NPC protein.
With funding by the Ara Parseghian Medical Research Foundation, the Vaughan team has focused on
comparing the normal and abnormal versions of the
NPC gene to identify differences linked to the disease.
Vaughan explains, “We have generated fluorescent versions of both forms of NPC to perform advanced imaging of cholesterol transport.” This required some sophisticated molecular biology and new imaging technology.
“In addition to understanding the molecular basis of
disease, we are also looking at the potential to develop
drugs to make the mutant protein behave more like the
normal version of the protein,” Vaughan said. Particularly promising is the use of drugs that regulate our
motor proteins to encourage more normal transport of
cholesterol by the mutant gene product.
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While others in the field are still trying to catalog
and characterize all the molecules involved in mitosis,
the members of the Hinchcliffe lab induce mistakes into
living cells, thus creating genetic instability. They then
watch the outcome in hopes of elucidating the function
of each part of the cell when it divides.
“We use a variety of techniques, some of which are
cell biological; others are more biophysical. We can
physically manipulate cells to cause them to lack a
particular component that is thought to be vital to cell
division, and then we examine what happens when we
get rid of them,” Hinchcliffe said.
Using a microscope and a small needle, the members of the Hinchcliffe group identify the position of the
centrosome, and then physically remove it. “The cell
will heal up and will continue to grow and go through
a division cycle. However, in cells lacking a centrosome,

T

he centrosome is the cellular organelle involved in
the organization of mitotic spindles and the formation of tiny microtubules that help tease apart and segregate the chromosomes into two identical sets during
cell division, or mitosis. If cell division continues like an
elegantly choreographed dance routine—which is what
happens millions of time every day that we live—then
all goes well. When mistakes are made and chromosomes become mis-segregated, then the whole panoply
of genetic instructions becomes disrupted. With nothing to bring this anomaly to a halt, the genes will send
out an unbroken string of signals to the cell to continue
dividing, inaugurating the onset of cancer.
“I don’t think it is really clear what is the cause of
these mistakes. So, part of the reason we do what we
do is to try to understand a variety of mistakes that
potentially could happen during mitosis,” said cell
biologist Edward H. Hinchcliffe.

Edward Hinchcliffe

there is an increase in mitotic mistakes,” he said. This
discovery “is the first demonstration in which we prove
that the centrosome plays a key role in the cell.”
The members of the Hinchcliffe lab—grad students
Elizabeth Halpin, Tom Durcan, and Jessica Hornick,
along with undergraduate Kayleigh Trimble—will be
publishing this discovery, the first in a mammalian cell,
later this year.
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T

he work of biochemist Brian Baker’s group lies in
that nexus between structural biology, biophysics,
and immunology, using three viewpoints as a way to
understand how our immune system works to fight off
pathogens—like an invading virus—or defend against a
serious mistake that leads to the onset of cancer.
In its many collaborations around the country, the
Baker team plays an interdisciplinary role serving much
like a moderator of a debate. “We can speak to three
different groups: the structural biologists, the biophysicists, and immunologists,” Baker said. “This makes our
work somewhat unique because we have to understand
the chemistry and the physics of the molecules that are
involved in the immune response.”
Then the Baker group also must understand the properties of antigens, or the molecules that stimulate the
immune response. “Some antigens are very poor at eliciting an immune response,” Baker said. Tumor antigens
fall into this category, with very low potency.
“We then use chemistry, physics, and structural biology to dial up the potency of tumor antigens,” he said.
The result would be a vaccine—not a vaccine as a curative agent such as a chickenpox vaccine—but as a switch
that turns on the T cells that comprise the immune
response.
The goal may seem straightforward and the solution easy. But the answer is well hidden deep inside the
mind-boggling swirl of molecules and chemicals within
our body. “It is difficult to turn on the immune response, but once you get it turned on, it is easier to keep
it going,” Baker noted.
The Baker team, in collaboration with other institutions such as the National Cancer Institute, is seeking
ways to modify antigens and other molecules involved
in the immune response of molecules in order to make
them more potent.
“Our collaborators then ask how the immune
response that we have generated in the lab relates
to the immune response in a mouse, and ultimately,
how that translates to an immune response in a person,”

Brian Baker

he said. “So we are several steps removed from actually
generating a vaccine and testing the vaccines on people,
but we are actively looking at what makes a good cancer
vaccine.”
Two good examples are the gp100 and MART-1 melanoma antigens, variants of which are currently in use in
a variety of clinical trials as melanoma vaccines. Baker’s
group recently showed that modifications to gp100
that enhance its potency work exactly as hypothesized,
opening the door to second-generation, improved
designs. However, the same modifications with MART1 don’t seem to work the same way, requiring closer
scrutiny of the underlying structural biology and biophysics. Nonetheless, Baker’s group is confident that an
improved understanding of the relationships between
chemistry, physics, and immunology will soon lead to
breakthroughs in treatments for cancer, autoimmunity,
and infectious diseases.
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Keck Center’s Creation Began a New
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T

This spring, a research team composed of Angelina
Lay, Deborah Donahue, Mengi-Ju Tsai, and Castellino
reported in the journal Blood that acute inflammation is
exacerbated in genetically altered mice that are deficient in protein C, an anti-coagulant that is an important marker of acute inflammatory response. The group
recently demonstrated for the first time that genetic
dosing of protein C strongly correlated with survival in
cases of sepsis, a serious medical condition caused by a
strong inflammatory response when the body is fighting
a severe infection of a bacteria, virus, or fungus.
“There is no question that in the area of hemostasis
everyone in the field knows Notre Dame, knows the
people here, and the type of work that we do,” said Castellino. “We compete with the big hemostasis centers—
the University of Michigan, Washington-St. Louis, the
Scripps Research Institute, and the University of North
Carolina.”
Members of the Keck Center have also turned their
attention to asthma. Asthma is the result of allergeninduced chronic inflammation of the bronchial tubes.
Recent studies in the Keck Center are defining new roles
Frank Castellino
of proteins traditionally associated with blood coagulaIt is the initiation of inflammation and the body’s
tion in airway wall thickening and production of the
response to it that is the common, underlying theme in
glycoprotein, mucin.
each of these cases. The relationship between inflamIn the November 2006 issue of the American Jourmation and hemostasis, or the stoppage of bleeding, is
nal of Respiratory and Critical Care Medicine, Kazuhiko
studied at the protein level, specifically those proteins
Shinagawa, J. Andrew Martin, Ploplis, and Castellino
that are fundamental to blood coagulation, anticoagulademonstrated the
Victoria Ploplis
tion, and blood clot dissolution.
involvement of a
Researchers with the center have produced significant
coagulation factor,
findings that have provided the science community with
FXa, in increased
deeper insights into the links between acute inflammamucin production,
tion and thrombosis, or the formation of clots inside
as well as other
veins and blood vessels, and the role of fibrin, an imporpossible contributant protein involved in the clotting of blood.
tions to the deFor instance, Frank Castellino, Victoria Ploplis,
velopment of the
and Haifeng Xu reported late last year in the Journal of
disease.
Pathology their discovery that a deficiency in coagulation
factor VII had protected the center’s mice against acute
inflammatory responses.
he recognition that the University of Notre
Dame is a rising powerhouse in US cancer
research institutions gained momentum with
the creation of the W.M. Keck Center for
Transgene Research in 1995.
Directed by Frank J. Castellino, the Kleiderer-Pezold
Professor of Biochemistry, the center houses over 80
strains of transgenic and gene-knockout mice that researchers use as models to understand the basis for such
diseases as sepsis, atherosclerosis, asthma, and cancer.
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Era in Cancer Research
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Researchers at
the Keck Center
also investigate
the association
between the hemostasis genes,
inflammation,
and the onset of
cancer.
Prof. Ploplis
also specializes in colorectal
Haifeng Xu
cancer, which is
the third most common carcinoma in men and women in the US and Canada that will affect one in 18
people in their lifetime.
She uses the Keck Center’s transgenic mice, which
spontaneously develop polyps and colon cancer early in
their lives. The quest of this group, which also includes
graduate students Namita Chaterjee and Hector Guillen,
and postdoctoral researchers, is to identify the genes
that contribute to the genesis and development of
this disease in an attempt to design new therapeutic
targets that are customized to the gene makeup of an
individual.
Researchers at the Keck Center also investigate changes in the expression of genes related to
hemostasis and inflammation in the onset of cancer.
Biochemist Mary Prorok also is
Angelina Lay
searching for a protein that would
serve as a biomarker for colon cancer
beginning with a technique known
as transcriptional profiling. This allows her to scan thousands of gene
interactions at a single snapshot in
time (for instance, at the early stages
of polyp development).
Pathways that are upregulated
may provide clues as to certain
proteins (the products of genes) that

may be increased in the disease state. Such a protein
“biomarker” could lead to a fast and accurate way to test
for colon cancer using common blood or urine samples.
Her search for a biomarker that is as reliable for humans as it is for mice now centers on a gene that seems to
go awry in both the human and mice samples. This gene,
termed cathepsin E, was upregulated over 100-fold in the
intestinal tissue of the transgenic mice compared to their
normal counterparts. Chemical strategies for detecting
cathepsin E in the diseased animals revealed a 100 percent

Mary Prorok

hit rate for the presence of the protein in tumor tissue.
The urine of the affected mice also reliably showed an
increased level of a cathepsin E fragment, whereas these
levels were unchanged in normal mice. In progressing to
the human situation, tumor tissue was obtained from over
30 patients who underwent surgery
for colon cancer, and analyzed for cathepsin E. Approximately 35 percent
of the patients tested positive for the
presence of cathepsin E. While this
“hit rate” is not as impressive as that
obtained in mice, the results underscore the utility of the transcriptional
profiling approach for the identification of protein biomarkers in certain
cancers.
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Suckow Advances New Prostate C
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O

ur bodies have a powerful mechanism
that stands ready to search out and destroy foreign invaders like pathogens, as
well as our own cells that develop abnormally after cell division. This machinery,
the immune system, is what keeps us alive in a very
dangerous world filled with viruses, bacteria, diseasecausing microorganisms, toxins, and our own cells that
turn on us and become cancerous. So strong are our
natural defenses that doctors prescribe immunosuppressants to keep the body from violently rejecting transplanted organs from dissimilar individuals, sometimes
even from a close relative.
With such formidable defenses already in place,
why not pursue a way to stimulate our immune
system to make it even more sensitive in locating
and killing cancers? This approach to fighting cancer
has already achieved impressive results for Mark A.
Suckow, director of the Freimann Life Science Center
and research associate professor in the Department of
Biological Sciences.
“It may be very possible to use tumor material from
another species, and deactivate the material so it is not
only safe for the patient but yet causes our immune
system to respond very vigorously to it,” he said. “This
would be a rejection not of an organ, but of a tumor. This
type of xenogeneic vaccine offers us that possibility.”
Using tumor material derived from rats, Suckow has
achieve striking results against prostate cancer in rats—
so much so that he is allowing himself to make a bold
statement that “Our goal is complete prevention—and
possibly even complete cure of prostate cancer with
these vaccines.”
Clinical trials involving vaccines not developed
through Suckow’s approach have preliminarily been
shown to extend lifespan for a year. “What that amounts
to is the patient getting an additional 12 months of
misery,” he said. “But if we can show that we can completely eliminate prostate cancer from a patient using

our method, then that would be unbelievable,” he said.
“We have shown that a tumor tissue vaccine eliminates metastasis in nearly 70 percent of individuals after a tumor has been diagnosed. This is amazing
news—since the big problem with prostate cancer is not
really the tumor in the prostate, since it can be surgically
reduced, the problem is with metastasis to distant sites
such as the lungs and the spine. Thus, this approach supports the idea that a tissue vaccine is an effective treatment for prostate cancer,” he said. “Furthermore, we
have shown, in a complicated set of experiments using
immunodeficient mice that grow tumors from human
prostate cancer cells, that a tissue vaccine created from a
rat tumor reduced the incidence of tumors from the human prostate cell line by almost 70 percent. This means
that a xenogeneic tissue vaccine is a viable and innovative approach to prostate cancer.” Studies with collaborators at the Center for Cancer Care in nearby Goshen,
Ind., have shown that the efficacy of the vaccine is
increased even further when combined with irradiation
of prostate tumors.
Suckow has even shown that a tumor tissue vaccine
can prevent prostate cancer. “In fact, one preparation was
able to reduce the incidence of prostate cancer in our rat
model by 70 percent; another preparation by an astounding 90 percent,” he said. Suckow reasons that vaccines
created from whole tumor tissue should generate an immune response to a much broader range of tumor components. “Early work in humans showed some promise,
but was abandoned due to the limited amount of tumor
material available for vaccine preparation,” he said.
He believes that this principle could possibly be further
exploited by using cancer cells from an entirely separate
species to create a vaccine. “By doing so, a very vigorous
immune response should result, one that is potentially
capable of aggressively attacking the tumor. This may
not be as outlandish as it seems. For example, in human
patients vaccinated with mouse prostatic acid phosphatase (PAP), stronger immune responses to human PAP
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Mark Suckow

Cancer Vaccine
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developed compared to patients vaccinated with human
PAP; thus, PAP from another species stimulated a much
greater immune response than host PAP.
Secondly, clinical use of materials from other species
is not without precedent. For example, there is a long
history of safe use in people of insulin from cattle and
swine. And tissue from swine has been safely used for
applications in repair of tendons and wound healing.
Suckow and his colleagues have gone as far as to
develop a unique vaccine adjuvant. “Our material allows cancer cells, either harvested directly from a tumor
or those grown in the laboratory, to grow in a way that
more closely resembles their morphology in an intact
tumor. This means that the adjuvant allows the vaccine
to look more like a cancer to the immune system; in this
way then, the immune system is more apt to recognize
the cancer and eliminate it after vaccination,” he said.
This method enhances the utility of laboratory-grown
cells, either allogeneic (cells that are those obtained
from another individual of the same species) or xenogeneic as vaccine components. In a number of studies, he
has shown that this vaccine adjuvant reduces growth of
prostate cancer by an additional 30-50 percent.
Vaccination as an approach to disease was made famous in the late 1700s by English physician Dr. Edward
Jenner, who realized that people who had developed
cowpox did not develop the deadly smallpox. He went
on to create a serum, which he called “vaccine” from
the word “vaca” which means “cow” in Latin. Suckow
reasons that if this procedure works against smallpox
and prostate cancer, why not other forms of cancer?
He believes that these innovative methods could have
application to other types of cancer as well, for example
breast cancer, lung cancer, ovarian cancer, colon cancer,
and pancreatic cancer. It may be that the tissue vaccines
being developed in Suckow’s laboratory can “educate”
our bodies’ own immune systems to do the work of so
many other failed approaches to cancer.

J O U R N A L O F T H E CO L L EG E O F S CI EN CE

RENA ISSA NCE

20

B I O M E D I C A L

R E S E A R C H

A T

N O T R E

D A M E :

Jeffrey Peng

Cancer and
Protein Motions:
New Vistas in
Structural
Biology and
Cancer Research
from High-Field
NMR

H

istorically, structural biology
has emphasized the determination of static molecular structures. The field focused on
how the three-dimensional atomic
structure of a protein, nucleic acid,
carbohydrate, or small-molecule
inhibitor affects biological function
and drug design.
Much has changed in recent
years. It is now evident that a static
view of biological molecules is necessary but not sufficient for impacting medicine. In particular, cancer
involves vast webs of interactions
between protein molecules that are
intrinsically flexible. The message
is clear: If we want to impact cancer, we must move beyond a static
picture of biological molecules and
focus on a new dimension: time.
Structural biologists in the 21st
century can now go further to
explore how biomolecular structures
can fluctuate in time, and what this
implies about disease. For cancer
research, this means understanding
the internal motions of biological
molecules that control the

chemical signals supporting normal
versus abnormal cell growth.
As part of an ambitious effort to
expand structural biology research,
the University of Notre Dame has recently purchased new 800 MHz and
700 MHz Nuclear Magnetic Resonance (NMR) spectrometers. With
these spectrometers, the laboratory
of Jeffrey W. Peng in the Department of Chemistry and Biochemistry
shows how Notre Dame is pushing the boundaries of both cancer
research and structural biology, by
studying the internal motions of protein molecules regulating cell growth.
Specifically, the Peng lab has recently published two papers, one in
Nature Structural & Molecular Biology,
and another in Structure, concerning
their NMR investigations of the hottest proteins in medicinal chemistry,
human Pin1 (see Cover). Pin1 is an
enzyme critical for “error-checking” in human cells, just prior to cell
division. It interacts with many other
cancer-related proteins in vast chemical signaling networks responsible
for cell growth. Pin1 is hyperactive in
breast-cancer cells, and its inhibition
leads to apoptosis (cell death). Hence,
researchers in both academia and
pharma are in pursuit of novel inhibitors that can inhibit Pin1 within
rapidly dividing cancer cells.
The recent NMR studies of Pin1
by the Peng lab show how functional
motions of proteins have important
implications for the molecular causes
of cancer and its potential therapies.
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The Ruth M. Hillebrand
Center for Compassionate Care

A

new University of
Notre Dame center has
been established to
help ensure that future doctors, nurses, and other health
care professionals are trained to
interact with patients with care
and compassion. The Ruth M.
Hillebrand Center for Compassionate Care will be affiliated
with Notre Dame’s Walther
Cancer Research Center and
housed in the new RaclinCarmichael Hall, a joint project of the Indiana University
School of Medicine and the
University of Notre Dame.
Ruth M. Hillebrand, who
died in 1994 at the age of 67
from a rare form of cancer
known as mesothelioma, was
keenly aware of the importance of interpersonal skills
in dealing with patients. She
was a clinical psychologist in
Manhattan, where she specialized in treating anorexia and
bulimia. Her own experience
with a specialist, whom she had met once, and who
afterwards delivered the news of her terminal diagnosis
during an abrupt, late-night, perfunctory phone call,
made her determined to help other patients avoid such
devastating experiences.
Ruth’s brother, the late Joseph Hillebrand, a 1943
Notre Dame graduate who also died from mesothelioma,

established the Notre Dame
center with funds from a
trust Ruth developed to train
health care professionals to
compassionately communicate with patients. It was
left to Hillebrand’s discretion
where to support this work.
He visited Notre Dame at the
same time that it was gaining
national recognition for its
leadership in the field of compassionate patient care under
the leadership of Rudolph
Navari, director of the Walther
Cancer Research Center.
A key component of
the Hillebrand Center for
Compassionate Care is the
videotaping of health care
professionals interacting with
“standardized” patients who
are trained to simulate medical conditions and illnesses.
Professors later review the
tapes to assess the students’
performances and provide
them with feedback. The
training will be available for medical students, residents,
fellows, physicians in training, practicing physicians,
and Notre Dame undergraduate and graduate students
interested in the medical field. Proficiency in oral communication skills recently has been established by the
National Board of Medical Examiners as a requirement
for medical school graduation in the United States.
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T

he University of Notre Dame’s Center for
Global Health and Infectious Diseases is the
foremost institution in the world involved
in genome projects for vectors of human
pathogens.
The diseases caused by these arboviruses, worms,
spirochetes, and protozoa are responsible for some of
mankind’s worst scourges: malaria, toxoplasmosis,
lymphatic filariasis, leishmaniasis, dengue, and West
Nile encephalitis.
“The principal value of sequencing the genomes of
these organisms is that it
presents a body of information to the research
community that advances
every other research program interested in these
particular organisms,”
said Frank C. Collins, the
George and Winifred Clark
Chair in Biological Sciences
and director of the center.
The whole purpose of
sequencing a genome is to
find a way to gain a hitherto unavailable advantage
over the tiny creatures that
cause millions of deaths
around the world.
Frank Collins
“A good example is understanding how the major vectors of human pathogens
develop insecticide resistance,” Collins said. “Obviously
when a vector becomes resistant to an insecticide some
kind of genetic changes have occurred. What is the complex interplay of genes involved in this resistance? So sequencing a genome gives us an opportunity to change or
modify our control strategies in a very intelligent way.”

Resistance
is clearly happening with
the mosquito,
Anopheles
gambia. “Now
people can
make rational, clear
decisions
because they
Nora Besansky
can understand the molecular mechanisms that having genome
sequences provides,” Collins said. “This knowledge can
provide very quick decision-making capabilities.”
The long-range benefits are limited only by the human
imagination. Insecticides have saved millions of lives—
but at a huge environmental cost.
“It is now possible to think about rational design of
these insecticides using our understanding of the biochemistry and microbiology of the organism that you
are targeting,” Collins said. “It is a way of defining what
might be an effective target for an insecticide—but one
that may not have any adverse effect on people.”
Sequencing a genome is often an international collaboration. Notre Dame is not the sequencing center that
produces the raw genomic data. That task goes to specialized centers like the Institute for Genomic Research.
Rather, the members of the Notre Dame center put together the white papers that lay out the logical argument
or justification for sequencing the genome of a specific
organism or group of organisms. “This then forms the
basis for selection and support by the National Institutes of
Health for specific genome projects that would be done by
these sequencing centers,” Collins said.
Such was the case with the sequencing of Anopheles
gambiae, the primary vector of malaria parasites in subSaharan Africa. The completion of that genome project,
announced in the journal Science in October 2002,
received world-wide acclaim.
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Notre Dame now is under contract from the National
Institutes of Health to manage VectorBase, a resource
center that provides scientists with instant access to all
the genomic data.
In the same way, the justification and support of the
Aedes aegypti genome started here at Notre Dame under
the leadership of David Severson.
In addition, Nora Besansky put together a proposal
that has led to the sequencing project of two additional
strains of Anopheles Gambia, thought to be either newly
emerged or incipient species, called M and S forms.
“The vast bulk of the genes of these two forms has
been sequenced,” Collins said.
Biologist Mary Ann McDowell has put together a
proposal to sequence the genomes of two sandflies—
vectors that transmit leishmaniasis. Parasites of the
genus Leishmania cause substantial mortality and morbidity in the developing world.
The bite of a sand fly can have profound effects on
a person’s immune system. Leishmaniasis can mean
disfiguring cutaneous lesions to systemic fatal disease,
depending primarily on which of several species initiates
the infection. Sequencing these vectors is apt to lead to
novel control strategies to stem the spread of this devastating disease.
Significant advances in computational biology have
allowed researchers at the center to analyze large
genome data sets. Working with other Notre Dame
scientists in biochemistry, mathematics, and physics,
members of the center help conduct molecular modeling
of the structures of important biomolecules that act to
inhibit undeMary Ann McDowell
sirable modes
of action.

The University of Notre Dame has received a $2.5
million grant from the Grand Challenges in Global
Health initiative, a major effort launched by the Bill and
Melinda Gates Foundation to achieve scientific breakthroughs against diseases in developing countries, for
a program to develop a new approach to controlling
dengue fever.
The five-year program, titled “Developing Novel
Transgenic Strategies for Introducing Dengue Virus
Refractivity in
Mosquito Cells
and Tissues,”
is directed by

Malcolm J.
Fraser, profes-

sor of biological sciences at
Notre Dame.
Fraser and his
laboratory colMalcolm Fraser
leagues have
identified a way to stop the cycle in which dengue fever
is transmitted. They are attempting to develop a new
approach to suppress the replication of dengue virus
within Aedes mosquitoes, using genetic engineering
to introduce a molecular mechanism that can harness
the virus’ own genetic molecule to activate a cell death
pathway that kills infected cells. This “death upon infection” strategy would provide immunity against dengue
in transgenic mosquitoes. Coupling this immunity with
a selectable gene would allow the immune mosquitoes
to compete with native mosquitoes, effectively reducing
the number of infected mosquitoes and thus limiting the
capability of populations to transmit disease.
This technology could contribute to a completely
new method for controlling dengue fever, and might be
applicable to the control of other types of vector-borne
diseases that are prevalent in the developing world.
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David Severson

N

o doubt, the disease-carrying mosquito
called Aedes aegypti is carrying on as if
nothing has changed. In developing
countries where it’s virtually unchecked,
it causes an astounding 50 million cases
of dengue fever a year. More than a third of the world’s
population is at risk of dengue. It also spreads yellow fever,
which, despite a vaccine, kills 30,000 people a year in
Africa and South America.
But something has changed. Scientists now have a
map they hope will show them how to curtail disease
transmission by Aedes aegypti: the map of its DNA.
Led by University of Notre Dame professor of biological
sciences David W. Severson, researchers from around
the world have sequenced the mosquito’s genome and
identified its genes.
The major findings of their two-and-a-half-year-long
project were announced May 17 in the online journal
Science Express. The article, coauthored by scientists from
28 institutions, suggests avenues for research aimed at
conventional countermeasures, like insecticides and
repellents, and new genetic approaches targeting the
vector’s ability to harbor and transmit pathogens. No one
should be surprised if researchers come up with angles not
yet considered. “Bright people will look at this and find
new things,” Severson said.
Elucidation of the genetic code of the insect and
overseeing a journal article with 96 coauthors proved to be
an enormous task, “a long slog involving what felt like a
cast of thousands,” as Severson put it.
Severson, whose lab in the Galvin Life Sciences Building
supplied mosquito DNA and RNA for sequencing, said the
group’s most surprising finding came in the first year of
work. The project began in February 2004 with funding
approval from the National Institute of Allergy and
Infectious Disease.
A preliminary assembly of DNA base pair sequences,
accomplished by the Institute for Genomic Research
(TIGR) in Rockville, Md., and the Broad Institute of MIT
and Harvard, revealed that the mosquito’s genome was
unexpectedly large. In fact, at 1.38 billion base pairs, the
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Scientists now have a map
they hope will show them
how to curtail disease

transmission by Aedes

aegypti: the map of its DNA.

genome was not only 40 percent larger than estimated but
a startling five times as large as that of the malaria vector,
Anopheles gambiae, which was the first mosquito to be
sequenced.
The difference is not in the number of chromosomes or
genes, as both mosquitoes have three chromosomes and
about 16,000 genes. Instead, in the 150 million years since
the insects diverged on the evolutionary tree, the Aedes
aegypti genome has become cluttered with a vast amount of
repetitive DNA sequences known as transposable elements.
These elements make up almost half of its genome, and
cause its genes to be four to five times as long as those of the
Anopheles gambiae, according to the paper.
Both the reasons for the difference in genome size and
their effect on the organism are unclear, Severson said. It’s a
matter for further research and discovery.
After the sequencing was completed in October 2005, the
second phase of annotation (identifying individual genes
across the genome) was carried out independently by groups
at TIGR and at Notre Dame’s VectorBase, a Web-based bioinformatics resource headed by University of Notre Dame professor of biological sciences Frank Collins. “The two groups
hashed out huge differences in their annotations and agreed
on a final version,” Severson said, “which was posted to
GenBank in June 2006.”
At that point, an initial draft of the dengue vector’s
genetic blueprint had been posted on the Internet for use by
researchers. But, it would be almost a year before Severson
and his coauthors could pull together the journal article and
arrange for its publication with the editors of Science.
Now that the genome has been completed and announced
to the world in a prestigious scientific journal, Severson expects that researchers from around the world will be
irresistibly drawn to it like newspaper readers to the daily
Soduko puzzle. After all, it holds the secrets to how this
highly evolved, blood-feeding insect finds its prey, survives
pesticides, acquires viruses, and passes them on to millions
of people.
“It brings people into the research community,” he said.
“People who were doing other work can now ask some
detailed questions.”

RENA ISSA NCE

26

B I O M E D I C A L

R E S E A R C H

A T

N O T R E

D A M E :

BSL Level 3 Facility

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

I

n his best-selling book The Hot Zone author Richard
Preston led his readers into a place few people
would dare venture into—a Biosafety Laboratory
(BSL) Level 4 facility.
Preston’s chilling account of the 1989 outbreak
of the deadly Ebola virus in a monkey-holding facility in
Reston, Va., introduced readers to the world of ultrasecure laboratories where scientists in “moon-suits”
work with dangerous agents under strict protocols.
Notre Dame now has its own BSL facility, which
opened in May 2007. Fortunately, you will not find
anything like the Ebola virus in Notre Dame’s new BSL
Level 3 facility in Galvin Life Science Building. “We
wouldn’t even want to bring those kind of diseases
here,” said biologist
David Severson, who
recently directed an
international team that
sequenced the genome
of a mosquito that carries the dengue fever
virus. “Our BSL Level
3 facility is unique. It is David Severson
built around the whole
idea of pathogen-infected arthropods,” Severson said.
“Even though it is small, it is a modern, contemporary
facility that was built with a lot of thought behind it.
Our scientists can study mosquitoes infected with a malaria pathogen—Plasmodium falciparum—or the dengue
fever virus, or sand flies infected with the leishmaniasis
pathogen.”
At present, the Centers for Disease Control and
Prevention (CDC) and the National Institutes of Health
(NIH) require that the type of research conducted by
biologists with Notre Dame’s Center for Global Health
and Infectious Disease be performed in a Level 2 facility.
“But there have been a lot of questions within the research community as to whether putting pathogens into
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these invertebrates is really a Level 2 threat, whether
the research we do at Notre Dame is actually closer to
the rules for having Level 3,” Severson said. According
to the CDC and the NIH, a Level 3 facility is required if
the research is done with indigenous or exotic agents
that may cause serious or potentially lethal disease as a
result of exposure by the inhalation route.
Mary Ann McDowell, whose work on sand flies and
leishmaniasis is funded in part by the US Army, explained: “We feel that when it comes to infected flying
mosquitoes or sand flies, that these insects are no different than an aerosol containing an infectious virus,” she
said. “So, we felt it was necessary to take more precautions than what is currently required by law. It makes

Mary Ann Mc Dowell

Jeffrey Schorey

common sense. And down the road, the standards may
change, so we will be ahead of the curve.”
Therefore, everyone who goes into the Level 3 facility must follow a rigorous set of rules. For instance,
members of the center work with infected insects inside
biological safety cabinets. They wear protective clothing
and equipment. The Level 3 laboratory is built with a
sealed double-door access zone with negative air pressure so that in the unlikely event an infected insect
escapes containment, it cannot pass into the hallways
of Galvin Life Science Building. Everything leaving the
facility must be sterilized. For this, a special autoclave
was built into the wall between the BSL 3 Lab and a
third-floor hallway in Galvin. No one in the hallway can
accidentally open the autoclave. The sterilization process
must be completed before somebody on the outside can
take anything out.

There are seven rooms inside the laboratory that
will allow biologists to work concurrently on multiple
research projects.
In another part of Galvin, a smaller Level 3 facility
was built for biologist Jeffrey Schorey, whose work on
tuberculosis also meets Level 3 requirements. Schorey’s
laboratory became operational in April of 2006, and it
could not have come too soon. At the time, Schorey and
his graduate students were well into an experiment in
which it was necessary to use live TB mycobacterium.
“So we were very anxious to have the laboratory up
and running,” Schorey said. Their work has since been
published in the American Journal of Hematology.
“Up until now, we couldn’t work with virulent strains
of mycobacteria tuberculosis,” Schorey said.
“So we were working on other kinds of
mycobacteria that requires Level 2 containment, and we were making inferences
about how our findings might relate to TB.
But we just couldn’t test those hypotheses.”
The Notre Dame Center for Global
Health and Infectious Diseases has a unique
international reputation for its strength in
the area of arthropod vectors of human
pathogens. The BSL Level 3 facility will have six insectaries to handle multiple ongoing projects being carried
out by center members.
Mary Ann McDowell will be using the laboratory
to continue her study on how exposure to the saliva
from the bite of a mosquito uninfected with the malaria
parasite may prompt an immune response in humans.
She previously demonstrated such a link between the
saliva of the sand fly and its connection with resistance
to leishmaniasis, a skin disease that can cause disfigurement and even death.
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The Notre Dame
extended Research
Community (NDeRC).

F

aculty members in the
University of Notre Dame’s
College of Science have a
reputation for their willing-

ness to go beyond classroom pedagogy to shape young minds. Whether
they take a leading role in education
programs in the South Bend community or give extra time to mentor
Notre Dame undergraduates, this
reputation is richly deserved.
The National Science Foundation

has recognized the contributions
Notre Dame professors are making
to help students of all ages achieve
their highest potential. This exemplary trait played a role in two of
the three large NSF grants received
within the College of Science in the
past year.
The third NSF grant of $1.92
million came with extraordinary
praise to the high-energy physics
group, which has made important
contributions to the D0 experiment
at Fermilab National Accelerator
Laboratory and built critical components for the giant Compact Muon
Solenoid at the Large Hadron
Collider at the European Organization for Nuclear Research (CERN),
in Geneva, Switzerland.
•••••••••••••••••••••••••

erhaps there is no better example
of the University of Notre Dame’s
involvement in the Michiana educational community than with the
success of the Notre Dame QuarkNet
Center (NDQC). Founded in 1999 by
Notre Dame physicist Randal Ruchti,
this unique facility at 929 North
Eddy Street has given local high
school physics teachers and their
students an opportunity to play key
roles in designing parts for detectors for the world’s highest energy
particle accelerators.
Now those teachers are giving
back to the University. They were
instrumental in securing a $2.71 million grant from the National Science
Foundation on behalf of the University
to provide support for 37 graduate
students over the next five years while
they serve as ambassadors for science in
local pre-college classrooms. The new
program is called the Notre Dame extended Research Community (NDeRC).
The grant, called an NSF Graduate
Teaching Fellows in K-12 Education
Award, was initiated by 15 high school
teachers who are active members of the
Notre Dame QuarkNet Center, explained Tom Loughran, a professional
specialist in the Physics Department
and a South Bend Saint Joseph’s High
School science research teacher, one
of the half-dozen original QuarkNet
teachers who remain active in the program. “Both the Physics Department’s

P

open-ended invitation to high school
teachers, and the securing of a grant of
this size at the initiative of high school
teachers, are distinctive to Notre Dame,”
Loughran said. “I don’t know of another
case like it.”
For eight years, the program has
engaged teachers and students with a
stimulating learning environment at the
QuarkNet Center. Many of the over 100
high school students who have passed
through the program have helped assemble scientific equipment for such
high-profile experiments as the Large
Hadron Collider in Geneva, Switzerland,
and Fermilab’s Tevatron near Chicago.
Recently, they even helped build prototype instruments for the proposed International Linear Collider. Many of the
local students have gone to college to
major in physics and then on to careers
in science.
The NDQC has since become a national
model for involving teachers and high
school students in high-energy physics
projects. It is now directed by Beth Marchant, a QuarkNet national staff teacher.
A schematic representation of the
“signature” of the Higgs boson.
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QuarkNet Students Semifinalists
in Siemens Competition

Q

Kristen Anderson and Mengwen Zhang

uarkNet students Kristen Anderson of Bremen High
School and Mengwen Zhang of Penn High School were
chosen as semifinalists in the prestigious Siemens Competition for scientific research this spring. Their research, which
involved the study of the characterictics of optical fibers,
was titled, “Performance of Scintillating and Waveshifting
Fibers for Particle Detectors.” They did their research at the
University of Notre Dame’s QuarkNet Center during the
summer of 2006 under the direction of Prof. Dan Karmgard
and Mark Vigneault. Anderson is a QuarkNet-Ludlum Measurements, Inc. Fellow, while Zhang is a QuarkNet-Radiology, Inc. Fellow.
They advanced to the Siemens Regional Competition and
presented their work at the Massachusetts Institute of Technology (MIT). They ended up as Siemens Regional Finalists.
Both have been accepted to MIT and plan to attend school
there in the fall.
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Loughran, who earned an undergraduate degree in chemistry and a PhD
in philosophy, both from Notre Dame,
said the NSF grant will enable graduate students to lend their expertise in
science, technology, engineering, and
mathematics (called STEM disciplines)
to stimulate young minds, and at the
same time, improve their communication and teaching skills so as to broadly
prepare them for professional and scientific careers. Fellows will be drawn from
the colleges of science and engineering at Notre Dame. They will become

involved in schools in both northern
Indiana and southwest Michigan.
The 37 graduate Fellows will work
with teams of teachers in these local
classrooms throughout the school year
and in summer programs. The ultimate
goal is to give the Fellows experience in
working with young people, but also to
give these students a glimpse into the
Fellows’ areas of research.
Another important aspect of the NSF
grant that has gotten Loughran excited
is creating a bond with the Robinson
Community Learning Center, located
in the same building complex on North
Eddy Street as the QuarkNet Center.
Loughran said the grant will enable
graduate students to enrich and add
to the programs already offered at the
Robinson Center.
Under the NDeRC proposal, classroom activities will be designed flexibly, from introductory to advanced.
The projects are based on research
experiences that a limited number of
high school students and teachers have
already had at Notre Dame. The NDeRC
program will involve graduate students
working with teachers and students in
summer programs to find creative ways

to enable many more teachers and
students to participate in these projects.
Professional development opportunities
for other teachers will be offered to introduce these projects to local teachers
and find ways to tailor the projects to
classroom needs.
Projects are drawn from research
being conducted at Notre Dame in
astronomy, biology, chemistry, physics, robotics, and computer science. For
example, local teachers and students
will explore cosmic rays using detectors
in their own classrooms. They will have
the opportunity to upload their data,
analyze it using online tools, and post
their results on the Internet.
Another opportunity being developed will give students a chance to
analyze data from the Compact Muon
Solonoid (CMS) detector and discuss
their results with students from other
schools in an online collaboration. This
project will offer students an introduction to particle physics using data from
collisions at the world’s highest-energy
accelerator.
Other students will have the
opportunity to probe molecular
structure using a traveling scanning
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commercially available kit.
Later, they will have the
chance to see the work done
at Notre Dame’s Artificial
Intelligence and Robotics
Laboratory (Airolab).
A traveling, highperformance computer will
be available to help students explore the power
of simulation in contemporary science. The need
for grid computing will be
made evident from jobs that
students will select and run
themselves.
Loughran wants to take
these projects further by
building on the successful eLab approach used by dozens of QuarkNet teachers
nationally. E-Labs are online research environments
for high school students
who are able to hold online conversatunneling microscope in their own
classrooms; this project will serve as an tions with graduate students serving
introduction to nanotechnology.
as mentors. The Cosmic Ray e-Lab, for
In a biotechnology project, students instance, involves some 125 teachers
will isolate, amplify, and analyze their
nationally, including Loughran. As a reown DNA using PCR (polymerase
sult of his contributions over the years,
chain reaction) and gel electrophoreLoughran was made education program
sis, techniques common both to the
leader for an NSF-sponsored program,
investigation of crime scenes and to the Interactions in Understanding the
determination of patterns of human
Universe (I2U2.) He will help develop
ancestry.
other e-Labs in association with a numAstronomy projects include opporber of high-profile experiments such
tunities for students to learn to read
as the STAR detector at the Relativistic
the information contained in starlight,
Heavy Ion Collider at the Brookhaven
and an introduction to spectroscopy.
National Lab, in Long Island, N.Y., and
Spectra from asteroids, stars, and even at the Hanford LIGO ( Laser Interferactive galaxies surrounding supermasometer Gravitational-Wave Observasive black holes halfway across the
tory) project in Richland,Wash.
universe, will be analyzed in local
NDeRC’s co-principal investigators
classrooms. Students will have the
with Loughran are Anna Goussiou,
opportunity to see stunning images of
Dan Karmgard, and Mitchell Wayne
these kinds of objects at Notre Dame’s
(PI) from the Notre Dame Physics
Jordan Hall of Science Digital Visualiza- Department, along with Douglas Thain
tion Theater.
from Notre Dame Computer Science
In a robotics project, students will
and Engineering.
explore the capabilities of a variety of
commercially available robots, and then
build and test a simple robot using a
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Mentoring
Mathematics
Undergraduates

S

ami Assaf’s career accomplishments already suggest somebody
who is destined for mathematical greatness. She graduated from
Notre Dame in 2001 with two
graduate fellowships already in
hand—a National Science Foundation graduate research fellowship,
and a National Defense Science and
Engineering graduate fellowship.
And to the surprise of no one,
Assaf received her PhD from the
University of California at Berkeley this spring. She now takes her
career from the West Coast to the
East Coast with an NSF postdoctoral
fellowship in hand to assume a coveted position at the Massachusetts
Institute of Technology. She is one
of only a handful of C.L.E. Moore
Mathematics instructors there.
So it is hard to fathom that the
irrepressible Assaf once faced a crisis
in her undergraduate years that required extraordinary intervention by
her instructors, followed by a stretch
of individual mentorship.
While her curriculum vitae
now certainly has “most-likely-tosucceed” stamped all over it, Assaf
is first to admit that during her first
year at Notre Dame she was on the
fast track—a fast track to failure—
in mathematics.
“I was doing a really good job
at failing Math 125,” she said. The
death of her grandmother, who had
been a central figure in her life, had
created for her a personal crisis. Assaf not only dropped the course, but
also was well en route to dropping a
career in mathematics.
Assaf credits her resurgence to
the intervention of her advisor Peter
Cholak and to Frank Connolly, director of the Seminar for Undergraduate Mathematical Research (SUMR)
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for gifted undergraduates. Their help
allowed Assaf to right herself academically and resume her soaring career.
So nine years later, when Assaf heard
that the National Science Foundation
awarded Connolly a five-year grant to
mentor undergraduates, she immediately concurred that no one deserved
this $1.45 million grant more.
Prof. Connolly is effusive in his praise
for Assaf. “Sami is really brilliant. She
has all the tools, in mind and heart,
to attain an outstanding career as a
research mathematician,” he said.
The intervention was just what Assaf needed to regain her footing. It was
also the beginning of a beautiful friend-

like Zachary Madden and Benjamin
Fehrman, describe Connolly as caring
to the point of being fatherly as well as
a scholar-teacher who challenges their
minds in ways that bring out the very
best in them.
Madden, a SUMR student who just
won an honorable mention in the
NSF Graduate Research Fellowship
competition, will enter the prestigious
mathematics program at the University
of Chicago this fall.
Fehrman had the opportunity to
work with Connolly for eight weeks
during the summer REU (Research
Experience for Undergraduates) after
his sophomore year at Notre Dame. “It
was a wonderful experience. Another
student from the University of Rochester and I worked in an area of algebraic
topology with Prof. Connolly.
We ended up writing a paper, which
is now in the process of publication,”
said Fehrman, who enters his senior
year this fall in the SUMR program. Fehrman has just won a Goldwater Scholarship, the most prestigious award in
science available to undergraduates. He
was the only winner at Notre Dame this
year. He joins another SUMR student,
Adam Boocher, who was Notre Dame’s
Frank Connolly
only Goldwater Scholar last year.
Begun in 1989, SUMR is one of the
nation’s finest programs for challenging
and inspiring brilliant young students
and preparing them for entry into the
best graduates schools in the country.
Since 1990, SUMR graduates have won
28 fellowships and scholarships, including seven NSF graduate research fellowships, seven NSF postdoctoral fellowships, a George C. Marshall Scholarship,
a Lucent Technology Fellowship, a Fullbright Fellowship, and nine Goldwater
Zachary Madden and Benjamin Fehrman
Scholarships. Three have been finalists
ship. The two continued their warm,
in competitions for Rhodes Scholarships.
personal association long after Assaf
Many have gone on to receive their
had graduated. She would seek his
doctorates at some of the most prestiadvice through phone calls from Caligious universities in the country. The
fornia. “Even though I had a wonderful NSF took notice last year and awarded
advisor, it was Frank who gave me the Connolly with the largest of four of its
best advice,” she said.
“Mentoring Through Critical Transition
Mentoring in mathematics is
Points” grants, intended to incubate
Connolly’s forte. His current students,
future research mathematicians.
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With the funding in hand, Connolly is able to team undergraduates
with graduate students in seminars
that allow them to explore new mathematics topics. The grant allows him
to add three postdoctoral researchers,
three graduate students, scholarships
for 37 undergraduates during the
academic year, and 12 undergraduates
each summer. The scholarships will
be distributed this fall to sophomores,
juniors, and seniors who commit to the
Honors Mathematics Program, which
prepares students for graduate studies
and research careers in the mathematical sciences. The grant has inspired
an increase in the number of students
committing to the honors program,
from six last year to 13 this coming fall,
Connolly says.
His students describe Connolly as a
man who has very high standards, but
who interacts with his students in a
genial and friendly way. This gives the
SUMR program an intangible quality
that makes students want to strive and
reach higher than they ever thought
possible. As explained by Kathleen
Ponto, a 2002 Notre Dame graduate
who received her PhD from the University of Chicago this year, it was Connolly’s support and gentle coaxing that inspired her to take her career to the next
level. “Going to graduate school to me
seemed so far away. But Prof. Connolly
helped me realize it was a possibility
and helped me prepare for it. He makes
it very clear on an individual level that
this is an option for you personally,”
she said. Not only was she accepted by
the University of Chicago this April,
but she also won an NSF postdoctoral
fellowship.
These days, Connolly is getting
ready for the fall semester and training another crop of SUMR students. “I
expect the nine rising seniors in SUMR
to be joined by another nine rising
juniors and sophomores. These juniors
and sophomores received invitations to
SUMR in the spring. There has never
before been a time when the pool of
mathematical talent at Notre Dame has
been so deep,” he said.
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Notre Dame physicists are involved in the
construction of the largest scientific apparatus
ever built. This huge particle detector will observe
the collisions of the world’s highest-energy particle beams,
searching for the origin of mass. Collisions begin in 2008.

Notre Dame high-energy particle
physicists who form the Collider
Research Program not only were approved for re-funding, but they also
received exceptionally high praise
and nearly a 20 percent increase in
funding for their many contributions
at both Fermilab and at the Large
Hadron Collider (LCH) in Geneva,
Switzerland.
The group received $640,000 per
year for three years. What they did
not expect was the extraordinary
remarks made by members of a panel
reviewing their request.
“We received the best reviews I
have ever seen in my life,” said Physics
Department Chair Mitchell Wayne and
a co-investigator of the program along
with Michael Hildreth, Anna Goussiou,
and Colin Jessup. Randal Ruchti, who
holds a position at the NSF, will return
to Notre Dame and rejoin the group
as its senior member and principal
co-investigator. Ruchti was the innovator of the scintillating fiber-tracking
technique used in the D0 detector at
Fermilab. Under the direction of Prof.
Wayne, the group has played a central
role in the fabrication, calibration, and
operation of D0’s central fiber tracker.
Hildreth now runs the central software
algorithm activities for D0 (a senior

management position). Goussiou plays
a role as co-leader of the “energy flow”
group in D0 and is working on a new
jet algorithm design. At the LHC, the
group played an important role in the
instrumentation of the hadron calorimeter of the Compact Muon Solenoid,
and is now contributing heavily in the
development of software for the electromagnetic calorimeter. Jessop spearheads the group’s current activities in
the CMS electromagnetic calorimeter
(ECAL). Wayne is now working on a
scintillator-based muon system for the
International Linear Collider.
In approving their funding, members of the NSF panel remarked:
“They clearly have established themselves as leaders in the field now and are
forging ahead with new ideas.
“The intellectual merit of this group is
without question. They have been pioneers
in detector techniques for both the D0 experiment and CMS, which has been possible
based on the infrastructure developed at
(Notre Dame) with previous grant money.
They have done an excellent job attracting
strong new junior faculty to their group.
“Although the Notre Dame group is a
relatively small component of these large
collaborations, they have a disproportionate impact on these experiments’ scientific
research programs.”
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Collider Research Program Re-Funded at $1.92 million

Undergrad
Research
Projects
Showcased
at Jordan
Hall
•••••••••••••••••••••••••••••••••••••

M

ay 4 was a day of
study throughout the
University of Notre
Dame, as students
prepared for their final exams. The
sense of heightened anticipation
was no stronger than in the Jordan Hall of Science, as three dozen
science undergraduates from Notre
Dame and Saint Mary’s College
gave their oral and poster presentations on their research topics for
the year.
The first College of Science
Joint Annual Meeting was meant
to showcase the undergraduates
and their research and to inspire
first-year and second-year students
to consider projects of their own.
From that standpoint, it was a huge
success, said Michelle Whaley, a
molecular geneticist and coordinator for the undergraduate research
program. Whaley said several
underclassmen came up to her and
remarked how they were impressed
by the quality of the presentations.
Whaley knows from past experience that these presentations open
the eyes of first-year and secondyear students and motivate them
in their studies, “knowing what it
takes to conduct first-rate research
and reach such a high-level understanding of a subject,” she said.
“This year, I heard comments
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Jessica Morris

from younger students who said, ‘I
wasn’t really thinking of undergraduate research, but when I heard this
speaker, they were so knowledgeable
and so interested in their work that it
made me want to do it,’” she recalled.
Chemist Richard Taylor, who
helped organize the event, saw this
same response when he was an undergraduate at SUNY-Oswego, in the mid1980s. For many years the university
devoted an entire spring day to highlight the research activities of students
and faculty. “Quest was a day in which
classes were canceled and there was
nothing but research presentations going on all over campus,” Taylor said.
Research presentations by the University of Notre Dame College of Science undergraduates have been held
by each department on a yearly basis.
In fact, this year marked the 30th
annual Student Paper Day sponsored
by the local section of the American Chemical Society. But with the
opening of the Jordan Hall of Science
with its two large lecture halls, there
was an opportunity to coordinate
individual departmental efforts into a
single, cohesive event, giving it plenty
of advance publicity, thus taking these
presentations to the next level.
“This was something that was
needed here—especially since we are
in the process of elevating the importance of the research enterprise here
at Notre Dame. We should also further
highlight the research contributions of
our undergraduates,” Taylor said.
Dean Joseph Marino said he would
like to see 60 to 70 percent of all the
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Elizabeth Martino

students in the college conduct
research. From his own experience
as an undergraduate, Marino recalled
feeling like he evolved into a different student after working with his
professor and graduate students on a
research project. “I strongly feel that
undergraduate research is one of the
most valuable aspects of getting an
undergraduate degree,” he said.
The presentations were given in the
two main lecture halls in the Jordan
Hall of Science as well as in the Digital
Visualization Theater. Prof. Taylor,
who this spring was awarded the Rev.
Edmund P. Joyce, C.S.C., Award for
Excellence in Undergraduate Teaching
(formerly known as the Kaneb Teaching Award), also was impressed by the
quality of the research and the poise
with which the students delivered
their presentations. “I thought the presentations were exceptional,” he said.
Undergraduates are strongly
urged to consider a research topic
and seek out an advisor. So when
Alec Hirschauer and Marissa Pitterle

Alec Hirschauer and Marissa Pitterle

came to the office of physics professor
Christopher Howk and expressed their
interest in the origins of interstellar
gas, Howk was delighted to have them
analyze clouds of gas that surround
two edge-on disc galaxies, NGC 4013
and NGC 4302, using both groundbased telescopes and the Hubble Space
Telescope.
“I was always interested in astrophysics, starting from the time I got involved in my sister’s science project on
black holes when I was in the eighth
grade,” Pitterle said.
Hirschauer said he was inspired by
his father, an avid amateur astronomer.
Hirschauer once had an opportunity to
chat after class with Howk about the
thermodynamic principles of galaxies.
From that discussion, he asked Howk
to mentor him on a project.
Howk recalled the impact this had
on both Pitterle and Hirschauer. “All
of a sudden, things clicked for them,
and now they are both doing great
work,” he said. Both are working on a
research paper for publication.
Steven Maher recalls how he
“caught the malaria bug” and joined
the laboratory of biologist John Adams. Maher worked with the piggyBac
transposable element developed by
Notre Dame biologist Malcolm Fraser
to create a mutant population of the
malaria parasite, Plasmodium falciparum.
The piggyBac transposon inserts into
a specific site in the parasite’s genome
and sometimes causes a disruption in
the genes. “PiggyBac made my work a
lot easier,” Maher said. “It would have
been impossible otherwise.”
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Brittany Belin started doing
research in the second semester of
her sophomore year in the laboratory of biochemist Holly Goodson.
“I talked to Dr. Goodson about my
interests and she put me onto this
project called the molecular evolutionary project,” Belin said. Belin set
to work looking at actin-like proteins,
which were known to be present in
higher-order organisms but which

Brittany Belin

only recently had been discovered
in bacteria as well. Belin used lowstringency phylogenic analysis using
the BLAST sequence to demonstrate
that the diversity of actin-like ATPases
in bacteria is greater than previously
recognized.
Next year, the College of Science
hopes to expand this event to include
other colleges and already has interest
and commitments to do so.

U N D E R G R A D U AT E R E S E A R C H P R E S E N TAT I O N A W A R D W I N N E R S
The following students received awards on
May 4 for their outstanding research:
CHEMISTRY
American Chemistry Society Award: Katharine
White, Saint Mary’s College. Advisor: Kathleen
Antol. Topic: “Metal Binding and Redox Capabilities
of Ferredoxin Maquettes and W-IGA.”
American Chemistry Society Award: Shannon
Renfrow, Indiana University South Bend. Advisor:
Gretchen Anderson. Topic: “Wilson’s Disease and the
Role of ATP7B in Copper Metabolism.”
Sigma Xi Award: Julian Bigi, University of Notre
Dame. Advisor: Seth Brown. Topic: “Electronic
Dissymmetry: Toward Stereocontrol of Aldol
Condensation.”

MATHEMATICS
First Place: Zachary Madden. Advisor: Frank Connolly. Topic: “On the Path Spaces of Nonminimal
Geodesics of SU(2M).”
BIOLOGY
First Place Research Talk Award: Timothy Chlon. Advisor: JoEllen Welsh. Topic: “Diﬀerentiation Enhances
the Internalization of Vitamin D Binding Protein in
Mammary Cells via an Endocytic Mechanism that
may be Mediated by Megalin, Cubilin, and Dab2.”
Sigma Xi Award: Timothy Chlon.
Second Place Research Talk Award: Marie Lange.
Advisor: Mary Ann McDowell. Topic: “Diﬀerentiation
Enhances the Internalization of Vitamin D Binding
Protein in Mammary Cells via an Endocytic Mechanism that may be Mediated by Megalin, Cubilin, and
Dab2.”

First Place Research Poster Presentation Award:
Sean Cullen. Advisor: Robert Stahelin at Indiana
University Medical School, South Bend. Topic:
“Lipid-Binding Properties of the E3 Ubiquitin Legase
hNedd4-1.”
Second Place Research Poster Presentation Award:
Jessica Morris. Advisor: Suzanne Bohlson at Indiana
University Medical School–South Bend. Topic:
“Regulation of Mycobacteria Uptake by the Defense
Collagens MBL and C1q.”
PHYSICS
First Place: Thomas Schad. Advisor: Stephen L.
Keil, director of the National Solar Observatory, New
Mexico. Topic: “Coronal Seismology: The Search for
Propagating Waves in Coronal Loops.”
Second Place: Steven Kurtz. Advisor: Philippe
Collon. Topic: “An Undergraduate Perspective on
Accelerator Mass Spectrometry at Notre Dame.”

C O L L E G E O F S C I E N C E U N D E R G R A D U AT E R E S E A R C H F E L L O W S H I P S A N D G R A N T S
The College of Science congratulates each of the
following students who were awarded summer undergraduate research fellowship awards and travel
grants. Fellows conduct research for 9–10 weeks,
receive a generous stipend, and are required to
continue conducting research for the same faculty
member for one academic year after the award.
Travel grant recipients are paid a stipend to cover
the costs of presenting their research at a research
conference. Information on fellowships and travel
grants will be available on the College of Science
website: nd.edu/~science/research.

Summer 2007 Fellowships:

Summer 2007 Travel Grants:

Laura Campochiaro will continue to work in the
laboratory of David Hyde on measuring retinal
regeneration in zebraﬁsh.
Emily Broun will continue to investigate the role
of Vitamin D receptor (VDR) on adipogenesis in the
laboratory of JoEllen Welsh.
Clara Park will continue to work in the laboratory of
Paul Huber on mRNA localization in Xenopus laevis
oocytes.
Ruth Sommese will continue to work in the laboratory of Brian Baker to improve our insights into the
molecular bases for cellular immune responses.

Christine Hall and Lauren Beuke, who worked
in the laboratory of Jennifer Debois, traveled to the
233rd national meeting of the American Chemical
Society to present research involving characterizing
enzymes.
Brian Walsh worked in the laboratory of Philippe
Collon and is traveling to Austria to join the Vienna
Environmental Research Accelerator (VERA).
Lindsey Miller, who conducted research in the laboratory of Hope Hollocher, is traveling to Indonesia as
part of a team to study the ways in which pathogens
are transmitted between primate populations.
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Kamat Improves Efficiency of Photovoltaics
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N

otre Dame chemist Prashant
Kamat has long been a
proponent of harnessing
sunlight to produce
pollution-free energy. Among his
peers, he has earned a reputation
as an expert in developing lightharvesting nanoassemblies. Last
winter, Kamat found himself dealing
with an altogether different form of
light: the limelight.
Kamat drew attention in the popular press with the announcement
that he had significantly improved
the efficiency of certain solar cells by
bonding carbon nanotubes to a film
made of titanium-dioxide nanoparticles. This scaffolding, or structure, of
carbon nanotubes and titanium dioxide
attached to an electrode, provides a
significant improvement over other
methods of converting ultraviolet light
into charge carriers, namely electrons
and holes. These photogenerated
charge carriers can be harnessed to
create a current in solar cells. With this
structure using nanoparticles alone,
Kamat was able to double the efficiency of conventional solar cells. This
breakthrough was considered to be an
important milestone in the development of new generations of solar cells.
During the last decade, nanomaterials have emerged as promising candidates for constructing light-harvesting
materials, like solar cells. Carbon
nanostructures have unique electrical
properties and stability. These properties of single-walled carbon nanotube
(SWNT) are especially ideal for energy
conversion devices.
In a typical photochemical solar cell,
a semiconducting film serves as a photoactive electrode that, upon excitation
with visible light, generates electronhole pairs. As an electron is driven to
the counter electrode, the other charge
carrier (the hole) is scavenged by a
redox couple present in the electro-

lyte, thus generating a photocurrent.
Photoconversion efficiencies of only
11 percent were reported from those
photochemical cells constructed from
nanocrystalline semiconductor materials.
Kamat and his colleagues at the
Radiation Laboratory at the University
of Notre Dame formed a mat of carbon
nanotubes on an electrode. The nanotubes serve as a scaffold on which the
titanium oxide particles are deposited.

coated the nanoparticles with cadmium selenide quantum dots—tiny
semiconductor crystals. Unlike conventional materials in which one
photon generates just one electron,
quantum dots have the potential to
convert high-energy photons into
multiple electrons.
Kamat developed a solar cell made
from cadmium selenide (CdSe) quantum dots assembled onto nanostruc-

Prashant Kamat

“This is a very simple approach for
bringing order into a disordered structure,” Kamat and his coworkers wrote
in the journal Nano Letters.
The new carbon nanotube and
nanoparticle system is not yet a practical solar cell. That’s because titanium
dioxide only absorbs ultraviolet light;
most of the visible spectrum of light
is reflected rather than absorbed. But
Kamat and his coworkers are designing
ways to modify the nanoparticles to
absorb the visible spectrum by applying a one-molecule-thick layer of lightabsorbing dye to the titanium-dioxide
nanoparticles.
In another experiment, Kamat and
fellow Notre Dame chemist Ken Kuno

tured titanium dioxide films. CdSe
quantum dots absorb visible light and
inject electrons into the TiO2 particles
to generate photocurrent.
Theoretically, the procedure of
charge-carrier multiplication in
quantum dots could achieve photoconversion efficiencies greater than
100 percent. Kamat is far from achieving this goal, but he says that this is
the first step to capitalize on some of
the unique properties of quantum dots
and pave the way for developing the
next generation of solar cells that are
more efficient, cheap, and practical.
Kamat’s solar photochemistry research is funded by the Department of
Energy.
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College of
Science Hosts
Early Admit
Students
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T

he doors of the new Jordan
Hall of Science opened one
chilly night in February for 90
gifted high school seniors and
their parents. These prospective Notre
Dame freshmen had been accepted under the Early Action admission process,
a signal that the University was eager
to have them as students.
When these students walked into
Jordan Hall, they gazed in wonderment
at one of the nation’s most advanced
undergraduate science teaching facilities. As they walked through the Galleria for the first time, the expression
of awe on their faces was plain to see
as they marveled at the magnificent
structure.
Astromony demonstrations in the
Digital Visualization Theater, one of
the most advanced domed theaters of
its kind in the world, captivated them.
So did the impressive collections in

the Museum of Biodiversity and the
hologram demonstrations in the physics
laser laboratory.
But it was the one-on-one discussions with department chairs and professors about the science curriculum at
Notre Dame that provided a lasting impression. The students and their parents
asked a lot of probing questions about
how Notre Dame prepares students to
meet their career goals. They wanted to
know about the faculty-student ratio in
the classroom, study-abroad opportunities, and financial aid. Mitch Wayne,
chair of the Department of Physics,
recalls, “Many of the students were
interested in being able to do undergraduate research here.” They could
not have chosen a better place.
Students intending to major in
biology, 25 percent of the prospective
students, attended a classroom session
with current undergraduate students
where they heard first-hand about

student research. “That really seemed
to captivate them,” said Charles Kulpa,
chair of the Department of Biological
Sciences. “Each year, our undergraduate research grows more and more, and
that drew a lot of interest from these
top students.”
The largest percentage of students,
46 percent, indicated preprofessional
studies as their first choice of major.
Preprofessional Studies Department
Chair James Foster, C.S.C., said, “Many
took an interest in the way we help
students in the [medical school] application process. That impressed them.”
But perhaps the biggest attraction for
many of these students was the Jordan
Hall of Science. The very existence of
this $70 million structure went a long
way to convince them that Notre Dame
is committed to excellence in science
education.
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Northern Indiana Regional Science and Engineering Fair

O

n March 3, 270 students
in grades four through 12
displayed their projects at
the 2007 Northern Indiana Regional Science and Engineering Fair (NIRSEF) held in the Stepan
Center. The annual fair, which is held
prior to the Hoosier State Science and
Engineering Fair and the International Science and Engineering Fair, is
organized by a committee led by Karen
Morris, assistant professional specialist
in the Department of Chemistry and
Biochemistry.
The committee has wide representation from the University, as well as from
area high schools, and includes David
Leighton, a professor in the Notre Dame
Department of Chemical Engineering;
Suzanne Aleva, an administrator with
the Notre Dame Department of Physics;
Jim McLister, Indiana University South
Bend Biology Department; Nevin Longenecker, a science teacher at John Adams High School; Ken Andrzejewski, a
science teacher at Marian High School;
and Dave Emery, a science teacher with
the Elkhart Community Schools. This
broad participation is one of the key
elements in the fair’s consistent success.
The judges for the NIRSEF included
science and engineering faculty from
Notre Dame, Saint Mary’s College, Indiana University South Bend, and other local institutes of higher education;
professionals who practice science,
math, and engineering in their everyday careers; professionals representing
groups sponsoring special awards; and
graduate and undergraduate students.

The projects are judged twice. First,
projects are evaluated on the quality of the research completed and the
conceptual knowledge acquired. Then,
they are chosen for special awards.
Awards are separated into physical
science (including math and engineering) and life science categories. Top fair
winners at the elementary, junior, and
senior levels receive ribbons. The special awards are sponsored by individuals or groups and are judged by teams
or by the individuals providing the
awards.
Science fair projects are the culmination of student work that is similar
to the type of research work that scientists do. Science fair posters communicate students’ research results in a way
that parallels the way that scientists
communicate their research results: in
poster sessions at meetings, at invited
talks, or in published journals. Science
fair students, however, are evaluated
on their research work by judges who
are familiar with the content and process of science.
The senior award winners were Emily Cook, Paul Baranay, Mark Fraser,
Lauren Hodge, and Melissa Baranay,
all from Marian High School. Cook and
Paul Baranay were named as winners
of the Honeywell Award, which earned
them a trip to the Intel International
Science and Engineering Fair May 13-19
in Albuquerque, N.M. Cook also won
the University of Notre Dame College of
Engineering Dean’s Award, while Paul
Baranay won the Notre Dame College
of Science Dean’s Award.
Fraser, Hodge, and Melissa Baranay

were named as NIRSEF alternates to
the ISEF New Mexico fair. The ISEF
brought together nearly 1,500 students
from more than 40 nations to compete for scholarships, tuition grants,
internships, scientific field trips, and
the grand prize: a $50,000 college
scholarship. At ISEF, Melissa Ann Baranay, 18, (who represented Indiana by
winning the Hoosier State Science and
Engineering Fair), won a third place
award in the chemistry category and a
$1,000 scholarship for her project titled
“A Survey of Cadmium Adsorption
onto Soil Surfaces.”
Junior Hoosier State Science and
Engineering Fair (HSEF) participants
were Travis Smith, 8th Grade, St.
Anthony de Padua School; Michael
Hunkler, 8th Grade, St. Matthews
School; and Nick Hall, 7th Grade, St.
Josephs School. This elite group joined
only 33 other middle school students
from competitions around the state.
The Mario Borelli Award for the top
elementary school project in physical science and engineering went to
Justice Johnson, 4th Grade, Darden
Elementary School. The Emil T. Hofman Award for the top elementary
school project in life sciences went to
Sarah Beuter, 5th Grade, Prairie Vista
Elementary School.
“One of the things I appreciate
about the science fair is the judging
process, because it’s a great opportunity for all to learn,” Morris said.
A complete listing of award winners
can be found on the web at: science.
nd.edu/nirsef.
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Blending Science with Business

W

Dan Peck

hat is the appeal of the
science-business curriculum that has drawn
so many Notre Dame
students? In a word: “options.”
Students who have declared
science-business as their major often
almost universally describe that difficult period of their lives when they
wrestled with indecision over their
choice of a major and how discovering this course of study allowed them
to keep their options open.
Dan Peck, a sophomore from Cincinnati, recalled going through a period of anguish after declaring a business major, while still being interested
in the field of medicine. “I wasn’t
willing to completely forfeit a career
in business. I was stuck in between.
So I found the science-business major
to be the perfect mix between my two
interests. With this major, I could still
pursue introductory courses in business while taking pre-med requirements. I was intrigued by the fact that
I didn’t have to take all science courses in order to go to medical school.
For me, the science-business major
allowed me to keep my options open;
I didn’t have to completely commit to
business or medicine,” he explained.
Peck reasoned that a degree in
science-business “also leaves my options open after graduation. Right
now, I hope to go to medical school,
but I know as well as anyone else that
nothing is certain. I could change my
mind next week. So, being a sciencebusiness major could be beneficial,
not only for those aspiring for medical
school, but also for those interested in a
master’s degree in business or even law
school. More and more students feel
that if they commit to a specific branch
of science, they will be putting limits
on themselves. They see this major as

opening the doors to a variety of fields.”
With 130 students majoring in science-business, it has become the fastest
growing major in the College of Science.
“This has turned out to be a very
dynamic course of study,” said Sr. Kathleen Cannon, C.S.C., the advisor for
science-business majors. The minimum
number of credits needed to graduate
is 124, of which 64 are science credits.
“Most of our students end up taking
about 140 credits,” Sr. Cannon said.
The science-business undergraduate
(SCBU) degree is called a “collegiate degree” because it does not fit into a single
department, but is best represented by
the College of Science.
Baker Jones, for instance, in his
first year at Notre Dame, entertained
thoughts of preparing for medical
Caitlin Miller
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Appeals to Many Undergrads
school early. But the junior from New ent fields that I am interested in.”
Mike Varley, a senior scienceOrleans interned with an oil company
business major, said he became atthe past two summers and plans on
working with the giant oil firm BP at tracted to the major after a clinical
internship that he had in New York
its Chicago office this summer. Now,
City during the summer after his
he is leaning toward a career that
sophomore year. “From this experiwill combine business, energy, and
ence, I realized the growing influence
finance.
As the new president of the science- of the business world in medicine, and
I became compelled to take business
Business Club, Jones is aware of the
courses. I plan to pursue an MBA and
diverse opportunities in this curricuMD after graduation, with the hope of
lum. Talk to 15 students majoring in
either working in hospital administrascience-business, and you are apt to
tion or private practice,” he explained.
get 15 different career scenarios from
Like Peck, Caitlin Miller went back
these students.
Jones said he might have run across and forth in her mind about choosing
the major while scanning a publication either a career in science or business
and found she could have it both
from the Department of Chemistry.
ways. “Looking back on the decision,
“I had taken two years of advanced
placement chemistry. I “So, I thought science- I think it was the most
practical major I could
also did well in physics
business was perfect
have chosen. I am hopin high school. But I
for me.” — B A K E R J O N E S ing after graduation to
also knew I wanted
attend dental school,” Miller said.
more awareness in business,” he said.
Sr. Cannon said the curriculum
“So, I thought sciencegot its start in 1987 at the urgings of
business was perfect for me.”
chemistry professor emeritus Emil
For Kristin Buzzitta, it was also a
“major discovery.” Buzzitta, a junior in Hofman. For the first 15 years, there
has been a steady growth in the numscience-business and secretary of the
ber of students switching their majors
SCBU Club, said she first heard about
the science-business major toward the to science-business. “Now we have a
large sophomore class choosing this as
end of her freshman year. “I was instantly intrigued,” she said. “I initially a major,” she noted. “One of the reastarted as an arts and letters preprofes- sons why they like this major is that it
sional major, but soon realized that my is flexible.
Graduates in the science-business
passion did not lie in anthropology or
curriculum “have done wonderfully,”
literature classes. Both of my parents
she said. About 50 percent have taken
are involved in the medical field, and
jobs at such places as Abbott Laborabecoming a doctor has always been
tories, Bristol Meyer Squibb, Cigna
my life-long goal. However, I wanted
Health Care, General Electric, Hewitt
to make sure that my career objecAssociations, AIG Insurance, Cooper’s
tives were not completely influenced
and Lybrand, Ernst and Young, Morgan
by my parents. I had always had an
interest in business, but did not know Stanley, Fischer Scientific, Johnson &
very much about it. As I learned more Johnson, Merrill Lynch, and Columbia
University Health Care System.
about the SCBU major, it seemed like
Two percent go on to graduate
a wonderful option to explore differ-

school to get their MBA degree; another five percent pursue a master’s
in health care administration; and another 10 percent take a path into law
school. Sixteen percent go into medical school and 13 percent go into the
health professions such as pharmacy,
dental, or nursing schools.

Baker Jones and Kristin Buzzitta
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INNOVATIONS
IN PHY SICS AND CHEMISTRY DEGREE PROGRAMS

C

ollege of Science undergraduates are advised to pay attention to some major curriculum
changes in the Physics Department, and to a lesser degree in the
Chemistry Department, starting in 2007.

Physics Curriculum
Beginning with the entering class of
2007, there are now three physics
degree tracks:
(1) A Bachelor of Science in Physics.

This is the core degree intended for
students going on to graduate school
in physics or astronomy, or simply
wanting a solid education in analytical thinking and mathematical science
as a springboard to a business, law, or
engineering career. This will be the
degree of choice for the majority of
students majoring in physics.
The core physics curriculum
includes extensive work in classical
physics, both at the elementary and
advanced levels, and introductory
courses in modern physics (relativity
and quantum mechanics). Students
pursuing the physics degree can also
augment their program with one or
more concentrations, which will appear on their degree. The concentrations are:
—Advanced Physics, for the physics grad-school-bound majors. This
should be the most common concentration. It includes more advanced
work on modern physics, as well as
special seminars on physics research
and professionalization.
—Astrophysics, for the astronomy
grad-school-bound majors. For this
track, we have created a new sequence of astronomy courses for our
majors, including courses on astrophysical principles, cosmology, and

astronomical observational techniques.
—Computing, for students who want
to combine a physics degree with a
solid background in computer science.
—Another concentration in the works
is applied physics, for students wanting
an education in fundamental physics
but with applications to electrical, mechanical, or aerospace engineering.
Each concentration adds 14–15 credits to the core physics degree program.
(2) A Bachelor of Science in Physicsin-Medicine (PHIM). The PHIM de-

gree is intended for students going
on to medical school or into the field
of medical technology. It combines a
strong core physics program with the
chemistry and biology necessary for
a medical career, along with electives
in biological and medical physics,
biochemistry, physiology, and related
areas of interest.
(3) A Bachelor of Science in Physicsin-Education (PHED). The PHED degree

is for those students wanting to pursue
a degree in physics while earning
their high school teaching certificate.
The students take a core set of physics courses at Notre Dame and 33
credits of education courses, including
student teaching, through Saint Mary’s
College.

Chemistry Curriculum
While there are no changes in the
chemistry or biochemistry degrees,
there is a big change coming in the
chemistry courses taken by every
student in the colleges of science and
engineering and all preprofessional
students.
The changes are in the way the first
two years of chemistry are taught.
The Chemistry Department currently
offers a one-year general chemistry

sequence (CHEM 10171), followed by
a one-year organic sequence (10172,
20273). Starting this fall, students will
take one semester of general chemistry; then, they will start organic in
the spring of freshman year. Organic
chemistry is closely connected to biology and materials science, and there
are numerous medical applications.
“So we think the change will make
chemistry more interesting and useful
for first-year students,” said associate
professor Marya Lieberman.
The second semester of organic will
be taken during the fall of the sophomore year. In the spring of their sophomore year, students will complete the
two-year chemistry sequence with a
course called “Chemistry Across the
Periodic Table” (CHEM 20274). This
course includes the more advanced
general chemistry material plus an introduction to bioinorganic chemistry.
Students in the College of Science
who only need one year of chemistry
may take the biological chemistry
class (CHEM 10122) as their second
semester class, instead of Organic I
(CHEM 10172). CHEM 10122 is
offered in the spring semester.
Every CHEM 10171/10172 student
will have a required tutorial section.
The tutorials will meet on Fridays
and will focus on review, problem
solving, and answering students,
questions. In addition to tutorials,
the course instructors are working
directly with the first-year tutoring
program to provide targeted, oneon-one and small-group tutoring for
students who need extra help.
These changes have been phased
in over the past three years, and the
Chemistry Department has been carefully monitoring student performance
in organic chemistry after the onesemester general chemistry class.
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Notre Dame Honors
Coleman, Farmer,
and McCartan at
Commencement

U

niversity of Michigan President Mary Sue Coleman
and Dr. Paul Farmer, a world-renowned expert on
HIV/AIDS and tuberculosis treatment and control,
received honorary doctor of science degrees Sunday, May 20,
during the University’s 162nd Commencement Exercises.
In addition, Patrick F. McCartan, past chair of the University of Notre Dame’s Board of Trustees, was awarded
Notre Dame’s Laetare Medal, the oldest and most prestigious honor given to American Catholics.
Jeffrey R. Immelt, chairman and chief executive officer of General Electric Co., was the keynote speaker at
the Joyce Center. In an address that was sprinkled with
both humor and insight, Immelt told the students that “A
college graduation is not an ending, it’s a beginning. Your
life starts again today…and you have a slight advantage
because of this great place. But don’t waste it. Be filled
with confidence; be filled with compassion; be filled with
courage. Believe that you can do anything. You can do
anything.
“And, if that is how you all feel…then you will do everything! You will be our greatest generation. Just remember: passion, purpose, team. You will fix the problems we
leave behind.
“You have honored me greatly today. But I also have
a gift for you. This fall, when the leaves turn and the
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golden helmets run onto this field and you are feeling
nostalgic and you don’t have a prayer in getting tickets to
the game…guess whose network you can turn to? That’s
right…mine…NBC!”
Immelt pointed out that GE employs over 400 Notre
Dame alumni. “You are graduating from college during
an interesting time. We are in the midst of unprecedented
change and volatility—especially when you look 10 or 20
years down the road. But solving these problems is your
great opportunity. Americans always have a sense that the
future will be better than the past. The key to the American soul is optimism,” he said.
The valedictory address was delivered by Michael
Rossmann, who earned a 4.0 GPA while majoring in both
theology and economics. He plans to study for the Jesuit
priesthood. Rossmann, from Iowa City, Iowa, told his fellow graduates in his valedictory address that they all will
be “called to live complicated lives,” and that we now have
a duty “to live out what Notre Dame, grounded in both
faith and reason, has planted in us.”
“Even though our future coworkers may not wear The
Shirt on every fall Saturday, nor be willing to climb atop
the office building to pray the rosary, let us not leave behind all that has shaped and
“Society is hungry for
complicated our lives during
talented scientists.”
our time at Notre Dame,”
he said in conclusion.
—MARY SUE COLEMAN
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Coleman, appointed the University of Michigan’s 13th president in 2002, also secured a place in Notre Dame history by
giving the principal address at the University’s first-ever separate
commencement for graduate students. Those exercises, held
Saturday, May 19, were for the graduate students in the colleges
of science, engineering, arts and letters, and architecture.
As university president, Coleman has become a national
leader in advocating for the educational value of affirmative action programs in the university setting. She has also advanced
initiatives related to student residential life, interdisciplinary
studies, ethics in society, and health.
Coleman, who has a doctorate in biochemistry from the University of North Carolina, conducted research on the immune
system and malignancies during 19 years on the faculty of the
University of Kentucky. She held administrative posts at the
UNC and the University of New Mexico before serving as president of the University of Iowa for seven years starting in 1995.
“Society is hungry for talented scientists. That Notre Dame is
taking a hard look at where it stands with research and graduate education—and where it wants to go as a great university
of the 21st century bodes very well for all of us,’’ she said.
“Today’s challenges are incredibly complex, and require the
creativity and expertise of many great minds. Our universities
and our alumni excel at creating solutions for tomorrow, and
you are now an integral part of this critical undertaking.’’
Dr. Paul Farmer had made his mark on Notre Dame last
September as one of three featured panelists at the second annual Notre Dame Academic Forum. Classes were canceled on
the day of the forum, so all students and faculty would have a
chance to attend the event in the Joyce Center.
A founding director of Partners in Health, an international
charity that provides health care in Haiti and other impoverished countries, Farmer practices infectious disease medicine at
Brigham and Women’s Hospital in Boston. Along with colleagues at the Harvard Medical School, he has pioneered
community-based treatment strategies for AIDS/HIV, multidrug resistant tuberculosis, and other difficult-to-treat infectious diseases.
Dr. Farmer’s advocacy for the health care needs of the poor
has also included authorship of more than 100 scholarly publications, many based on his extensive experiences treating
people in clinical settings in Haiti and Peru. In 2003, his book
Pathologies of Power: Health, Human Rights and the New War on the
Poor was published by the University of California Press. And
best-selling writer Tracy Kidder has written a book about him,
titled Mountains Beyond Mountains: The Quest of Dr. Paul Farmer, A
Man Who Would Cure the World.
Farmer’s legacy can be summed up by the underlying message that Immelt left with the graduates: “Purpose turns passion into reality.”

College
of Science
Awards
Luncheon
Twenty-three seniors received awards for their
outstanding achievements, stellar academic
performance, service to humanity, research
experience, and leadership at the annual College of Science awards luncheon. In addition,
24 Honors Program seniors from the College
of Science were recognized for their academic
success, and the highest award bestowed upon
a faculty member by the college, the Shilts/
Leonard Teaching Award, was presented.

DEAN’S AWARD

Established in 1980, the Dean’s Award is presented
to a graduating senior in recognition of exemplary
personal character, leadership, service, and scholarship. Julian Bigi, a biochemistry major and peace
studies minor from South Bend, Ind., received the
award for his outstanding record of coursework,
scientiﬁc research, and service. With a GPA of 3.973
and Honors Program courses, Bigi was noted by
several faculty for his inquisitive nature, deep thinking and comprehension. Since the summer after his
freshman year, Bigi performed research on bonding
and the reactivity of titanium compounds under
the direction of Seth Brown, professor of chemistry.
He taught middle and high school students about
compassion and implemented tools such as reﬂective journaling, which he learned in the Chemistry in
the Community course. One of his primary interests
is environmental science. Bigi will be attending the
University of California at Berkley to pursue a PhD.
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DEPARTMENT OF
BIOLOGICAL SCIENCES
Benjamin Chaon, from Cedar Rapids, Iowa, was
chosen as one of three 2007 Outstanding Biological
Scientists. Chaon worked in the lab of Jeﬀery Feder
the spring of his sophomore year. In addition to his
biology major, Chaon also majored in psychology.
Timothy Chlon, from Crestwood, Ky., was also
named a 2007 Outstanding Biological Scientist.
Chlon spent the summer of his junior year doing a
research internship at the University of Cincinnati,
performed breast cancer research under JoEllen
Welsh, and still found the time to be a resident assistant in Siegfried Hall during his senior year. Chlon
plans to pursue a graduate degree in biomedical
research.
Edward Devitt, from Rancho Santa Margarita, Calif.,
was also chosen as a 2007 Outstanding Biological
Scientist. The summer before his junior year, Devitt
completed a Summer Service Project at Open Door
Health Clinic in Michigan City, Ind., where he assisted
uninsured patients. He will be working for Goldman
Sachs.
DEPARTMENT OF
CHEMISTRY AND BIOCHEMISTRY
Outstanding Chemist. Nicholas Valley, from Mansﬁeld, Ohio, was chosen as the most outstanding
senior chemistry major. He conducted research with
Olaf Wiest, professor of chemistry and biochemistry,
on the “Substituent Eﬀects in Radical Cation DielsAlder Reactions.” Valley will be attending Northwestern University, where he plans to pursue a PhD.
Outstanding Biochemist and the Dr. Norbert Wiech
Award. Julian Bigi, from Granger, Ind., was chosen
for both awards for his outstanding record, which is
mentioned above.
Outstanding Biochemistry Research Award. Marinus Bigi, from Granger, Ind., performed research
on the “Rational Design of Inhibitors of the Human
Phosphatase HCTP” under the direction of Paul
Helquist. He will be attending the University of Illinois at Champaign-Urbana to pursue a PhD.
Outstanding Chemistry Research Award. Lea
Dulatas, from Old Bridge, N.J., conducted research
in the laboratory of chemist Seth Brown. She will be
attending the University of California at Berkley to
pursue a PhD.
Merck Index Award. Tanner Freeman, a biochemistry major from Houma, La., performed research on
synthesis with chemist Richard Taylor. He completed
an International Summer Service Project in the Philippines and will be attending medical school.

Merck Index Award. Austin Kane, from Lilburn, Ga.,
conducted research with biologist Jeﬀrey Schorey
and will be attending Columbia University in the fall
to earn an MD/PhD.
William R. Wischerath Outstanding Chemistry Major
Award. Beth Lindquist from Reynoldsburg, Ohio,
conducted research under theoretical chemist Steven
Corcelli on “NitrileGgroups as Vibrational Probes of
Protein Structure and Dynamics: Calculations of the
C=N Vibrational Line Shape.” She will be pursing a PhD
at the University of Illinois at Champaign-Urbana.
MATHEMATICS
The Haaser Scholarship. Audrey De Guire, from
Cleveland Heights, Ohio, received the Norman and
Beatrice Haaser Mathematics Scholarship, which was
made possible by the generosity of the late Professor
and Mrs. Haaser and is awarded to worthy, needy
students majoring in mathematics. De Guire will be
attending Michigan State University to pursue a PhD,
probably in a branch of applied mathematics.
The Kolettis Award. Elizabeth Vezino, from Lowell,
Mich., received the Kolettis Award, which was
established by friends of the late Prof. George Kolettis
for a graduating senior who excelled in mathematics
and contributed notably to the esprit de corps of the
mathematics student body.
Robert P. Balles Notre Dame Mathematics Scholar.
Stephen J. Atwood, from Woodstock, Conn., was
named the Robert P. Balles Notre Dame Mathematics Scholar. Robert P. Balles is a retired California
Community College mathematics professor, retired
businessman, and private investor. His mission is
to recognize and reward the most outstanding
mathematics majors entering their senior year at the
University of Notre Dame. Atwood plans to pursue
a career in software design and development. His
goals include starting his own company to create
customized software solutions for other businesses.
The Senior General Electric Prize for Honors Majors.
Zachary E. Madden, from Ann Arbor, Mich., received the award, which is a monetary gift from the
General Electric Foundation. The award is given to senior honors majors in the Department of Mathematics who, in the opinion of the members of the faculty,
excelled in mathematics in their senior year. Madden
will begin his PhD studies in mathematics at the
University of Chicago in the fall, where he intends to
study geometric topology. Madden plans to become
a researching and teaching mathematician.
The Senior General Electric Prize for Majors. Jeanette Shakalli Tang, from El Dorado, Panama, received the award, which also comes with a monetary
gift from the General Electric Foundation. She will
be attending Texas A&M in the fall to obtain a PhD in
mathematics.
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DEPARTMENT OF PHYSICS
Outstanding Senior Physics Major. Anthony Bendinelli, from Columbus, Ohio, with a GPA of 3.976,
was a double major in physics and mathematics. He
researched supernova remnants under the direction of Dinshaw Balsara. During his junior year, he
studied in the prestigious Oxford Program and was a
member of SUMR, the undergraduate mathematical
research program for Notre Dame’s most talented
students. He will be attending the University of Texas
to study physics.
Outstanding Undergraduate Research Award. Steven Kurtz, from La Grange, Ill., was a double major
in physics and computer science engineering. He
conducted detector system research under the direction of Philippe Collon, worked at Argonne National
Laboratory, and was sponsored by NSF to present
his research at Osaka University in Japan. He was a
co-author on ﬁve research publications, and will be
pursuing graduate studies in engineering in the fall.
DEPARTMENT OF
PREPROFESSIONAL STUDIES
The Lawrence H. Baldinger Award is given to seniors
who demonstrate academic excellence, broad leadership skills, and professionalism, even at the undergraduate level.
McKenna Konecki, who was born in Texas but
raised all over the world, including Cairo, the Netherlands, Azerbaijan, Trinidad, and Oklahoma, majored
in science preprofessional and anthropology. She
gained signiﬁcant anthropology research experience
in Gibraltar, and was a resident assistant during her
senior year. Konecki is interested in forensic medicine
and will be attending the University of Chicago
Pritzger School of Medicine.
Andrea Oliverio, from Sterling Heights, Mich.,
majored in science preprofessional and philosophy.
She completed a research internship at Vanderbilt
University on post-kidney-transplant diabetes,
tutored children, volunteered extensively, studied abroad in Angers, France, and was active on
the equestrian team. She has been accepted to a
number of medical schools, including Washington
University in St. Louis, and will be attending the
University of Michigan.
The Samuel J. Chmell, MD, Award is given to graduates who demonstrate the highest academic achievement in the department, as well as personal integrity
and professionalism. Chmell, ND ’74 practices orthopedic surgery in the Chicago area and is a member of our
College of Science Advisory Council.
William Potthoﬀ, from Traverse City, Mich.,
graduated at the top of his class and was one of the
nominees for valedictorian this year. He gained signiﬁcant clinical experience, both in Michigan and in
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South Bend, where he performed research under the
direction of Neal Shay. Bill has also been accepted to
a number of medical schools, and will be attending
the University of Michigan School of Medicine.
Menaka Nadar, from Pikeville, Ky., excelled academically as a preprofessional major with a minor in
gender studies. She gained wonderful clinical experience as she studied in our Pueblo, Mexico program.
From a young age, she has been gaining clinical
experience back home in Kentucky, and has gained
signiﬁcant research experience at the University of
Louisville Institute for Cellular Therapeutics, evaluating means to prevent graft versus host disease post
transplantation. Menaka will attend the University of
Louisville School of Medicine in the fall.
The Patrick J. Niland, MD, Award is named after a
1982 alumnus who attended the University of Michigan
Medical School but tragically died in a car accident
in 1985 and was posthumously awarded the MD
degree. His family established the award to be given
to a student who embodies the holistic qualities and
philosophy that Patrick brought to his medical studies
and everything he did.
Adam Mikolajczyk from Dyer, Ind., received
the Niland Award. Not only did he have an excellent
academic record, but also had signiﬁcant clinical
experience in South Bend and research experience
at the University of Chicago. He served his dorm,
Keough Hall, in various leadership roles, including
Hall Council and resident assistant. He was one of
few students chosen to serve as an assistant to the
University President, Fr. Monk Malloy, during his last
year in oﬃce. He has been accepted to a number of
schools, including Mayo Medical School, but will be
attending the University of Chicago Pritzger School
of Medicine.
The Joseph L. Walter, C.S.C., Award is named after
Fr. Walter, who was the chair of the Department of
Preprofessional Studies and chief advisor. The award is
given to a preprofessional student who has an extensive
record of service.
Michael Dewan, from Austin, Tex., worked in
Uganda through the International Summer Service
Learning Program after his sophomore year, serving
as a primary school teacher and also as a lab technician at a clinic for HIV/AIDS patients. He started a
scholarship fund for the school, which was used to
build a dormitory for 50 students. Dewan also participated in a MEDICO mission trip to Honduras, serving
as a Spanish-English translator, while also literally
pulling a few teeth. Because of his background in
international service, Dewan was selected to serve
as a panelist on the Notre Dame Forum. He has been
accepted to a number of schools, including Johns
Hopkins and Baylor, and is planning to attend Yale
Medical School.
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HONORS PROGRAM GRADUATES
Amy E. Becker, Blue Springs, Md.
Brittany J. Belin, Indiana, Penn.
Anthony J. Bendinelli, Columbus, Ohio
Julian P. Bigi, Granger, Ind.
Marinus A. Bigi, Granger, Ind.
Christian M. Burdziak, Ridley Park, Penn.
Alicia L. Cooper, Hartland, Vt.
Gabriel J. Crawford, Farmington Hills, Mich.
Lea T. Dulatas, Old Bridge, N.J.
Stephanie A. Gharakhanian, Madison, Conn.
Sarah A. Hall, Knox, Ind.
Kathryn A. Kemnetz, Abu Dhabi, United Arab Emirates
Sebastian W. Lara, Memphis, Tenn.
Ellen H. Luecke, South Bend, Ind.
Caitlin E. Mahan, Medford, N.J.
Megan K. Ohlenforst, Irving, Tex.
Meghan L. Perks, Granger, Ind.
Douglas W. Raney, Lawrence, Kans.
Erik J. Sass, New Lenox, Ill.
Kristin M. Schmitt, Palatine, Ill.
Stephen J. Smith, Atlantic Highlands, N.J.
Maura A. Steed, Orland Park, Ill.
Adam C. Wuellner, Sedalia, Mo.
Britta L. Zoeller, Elizabethtown, Ky.

SHILTS/LEONARD TEACHING AWARD
The Father James L. Shilts, C.S.C./Doris and Eugene Leonard Teaching Award is
presented for excellence in undergraduate or graduate teaching in the College of Science. It is named in honor of Fr. James Shilts, who taught in the Department of Physics from 1961 until his death in 1982. The award was endowed by Doris and Eugene
Leonard. Mr Leonard was a member of the Science Advisory Council from 1976 until
1991. The 2007 Shilts/Leonard Teaching Award was presented to Xavier Creary,
professor of chemistry and biochemistry, for his inﬂuence on students in and out
of the classroom. Creary, who received his PhD from Ohio State University and
completed his postdoctoral work at the University of California at Santa Cruz,
came to Notre Dame in 1975.
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STANDING OVATIONS
RECENT FACULTY PROMOTIONS

N E W F A C U LT Y

In the Department of Biological Sciences,
Sunny Boyd was promoted from associate to
full professor.

The College of Science welcomes Robert A. Schulz as the newest faculty member of the Department of Biological Sciences.
Department Chair Charles Kulpa says, “Bob Schulz
brings to the department a highly accomplished research program in developmental biology. His arrival
fills what has long been a gap in the department’s
research activities. Bob is a welcome addition to our
department and will greatly benefit our faculty colleagues and our graduate and undergraduate students.”
Schulz’s principle area of research is to better understand genetic and
molecular events controlling cell-fate specification and differentiation
during development. His laboratory has used fruit fly Drosophila melanogaster to elucidate genetic hierarchies controlling body-wall muscle and
heart development.
Schulz has been named a University of Notre Dame Chair in Biological Sciences. He comes from the MD Anderson Cancer Center at
University of Texas, Houston, where he was the Ashbel Smith Professor
and Deputy Chair of the Department of Biochemistry and Molecular
Biology.

In the Department of Chemistry and Biochemistry, Brian Baker and Alex Kandel were promoted from assistant to associate professor with
tenure. Kenneth Henderson was promoted
from associate to full professor.
In the Department of Mathematics, Michael
Gekhtman and Sergei Starchenko were
promoted from associate to full professor.
In the Department of Physics, Dinshaw
Balsara was promoted from assistant to associate professor with tenure. Colin Jessop was
reappointed from associate professor without
tenure to associate professor with tenure.

F A C U LT Y A C C O L A D E S
Sunny Boyd, who was recently pro-

moted to full professor of biological
sciences, has been
selected to be one of
17 recipients of the
first Rev. Edmund P.
Joyce, C.S.C., Award
for Excellence in
Undergraduate Teaching for 2007. The
Joyce Award honors faculty members
who have had a profound influence on
undergraduate students through sustained exemplary teaching, and, in particular, recognizes professors who create
environments that stimulate significant
student learning. The award is named
after the late executive vice president of
Notre Dame, and was previously known
as the Kaneb Teaching Award.

Bruce Bunker, professor of physics,
was appointed to a two-year term on
the Peer Review Committee at Canadian
Light Source. CLS is a third-generation
2.9 giga electron volt synchrotron located in Saskatchewan, Canada. It is one
of the largest science projects in Canadian history, and represents an unprecedented level of cooperation between the
federal and provincial governments of
Canada, the city of Saskatoon, Canadian
universities, and industry.
Jianguo Cao, professor of mathemat-

ics, was appointed a “2006 Chang-Jiang
Scholar” (Yangtze River Scholar) at Nanjing Univ. by the Ministry of Education,
People’s Republic of China.

Rev. James Foster, C.S.C., direc-

tor of the Center
for Health Sciences
Advising and the
chair of the Preprofessional Studies Department,
received the Dockweiler Award for
Excellence in Undergraduate Advising.
Fr. Foster advises 1,200 students per year
who are pursuing a career in the health
professions. He was one of only three
recipients of the award, established this
year to recognize faculty and staff members who have demonstrated a sustained
commitment to Notre Dame undergraduates through outstanding mentoring,
academic advising, or career counseling
services.
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STANDING OVATIONS
Physics professor Malgorzata
Dobrowolska-Furdyna’s Principles of

Alexander Hahn, professor of math-

ematics and director
Physics course (PHYS
of the Kaneb Center
30220) was identified
for Teaching and
as an example of best
Learning, served as
practices in a national
an on-site reviewer
study of physics
of a five-year mathecourses conducted
matics/science/techby the Center for
nology partnership
Educational Policy
project funded by the National Science
Research (CEPR) on behalf of the College Foundation and headed by Hunter ColBoard. A total of 139 courses from across
lege, New York, November 2–3.
the nation were reviewed. The study
sought to identify best practices in college Anthony K. Hyder professor of physics,
has received the Air
courses that could inform the redesign of
Force Institute of
AP courses in physics to ensure that AP
Technology (AFIT)
courses reflect the best of college teaching.
Distinguished AlumJacek Furdyna, the Aurora and Tom
nus title. The title is
Marquez Professor of
the highest honor
Physics, received an
the AFIT awards to
honorary doctor of
its alumni, only 23
science degree at the of whom have received it since it was
May commencement first conferred in 1979. His primary receremonies at the
search is in the interaction of spacecraft
Purdue University
with the space environment.
campus in West LaChristopher Kolda, associate profesfayette. He came to Purdue in 1966 as an
sor of physics, received the 2007 Thomas
associate professor of physics and estabP. Madden Award at the University’s
lished a new program in magnetic semiPresident’s Dinner on May 22. He serves
conductors and gained an international
as the director of undergraduate studies
reputation through imaginative research.
for the department and teaches firstHe joined the Notre Dame faculty in
year students in the Honors Program.
1986, and currently focuses his research
His nominators described him this
on the preparation of new semiconductway: “Whether discussing the origins
ing compounds and the investigation of
of the cosmos or the standard model
their physical properties. Most recently
of elementary particles, this dedicated
he has focused on three semi conductinstructor has a unique ability to present
ing systems: quantum well structures for
these topics in a clear and understanduse in blue and blue-green light emitters,
able manner. His extensive knowledge
including semiconductor lasers; magnetic semiconductors; and semiconductor of the history of physics helps make
the subject come alive for his students.
nanostructures, such as self-assembled
As an academic who not only loves to
quantum dots, quantum wires, and their
teach but also brings the excitement of
arrays. All of these structures are fabrihis own research to the classroom, this
cated at Notre Dame by molecular beam
professor is a great role model for young
epitaxy.
In 2002, Furdyna was awarded a DocNotre Dame students.”
torate Honoris Causa by Warsaw University.

Julia Knight, the

Charles L. Huisking
Professor of Mathematics, received
the 2007 James A.
Burns, C.S.C., Graduate School Award
at the school’s first
commencement ceremony. The award is
given annually to a faculty member for
distinction in graduate teaching or other
exemplary contributions to graduate
education. Knight received her doctorate in mathematics from the University
of California at Berkeley and joined the
Notre Dame faculty in 1977. Her research interests are in logic and computable structure theory.
Director of graduate studies in mathematics since 2003, Knight has been
recognized nationally for her numerous
contributions to her field and for excellence in educating graduate students.
In 2004, Knight, along with several
other members of the logic group in the
Department of Mathematics, received a
significant National Science Foundation
(NSF) research training grant.
J. Parker Ladwig, associate librarian,
assumed the new role of mathematics
and life sciences librarian. In January, he
began serving as chair-elect of the
Physics-Astronomy-Mathematics Division of the Special Libraries Association,
and will serve as chair and past-chair
over the next two years.
Graham Lappin, professor of chemistry and biochemistry and chair of the
department, received the University’s
Faculty Award at the annual President’s
Dinner on May 22. He was nominated by
the faculty, who extended these words
of praise, “His record of research and
scholarship since joining the University in
1982 is matched by his passion for teaching and dedicated service to his department and to Notre Dame.” He received
a Kaneb Teaching Award in 2004 for his
excellence in teaching, and is currently
serving his fourth term as chair. The
award also coincides with the anniversary
of his 25th year at Notre Dame.
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Biologist David Lodge testified on
March 7 before the US House of Representatives’ Subcommittee on Water
Resources and Environment on the
impact of ship-borne invasive species in
the Great Lakes.
Lodge’s work has also resulted in
public policy change. Because of his
influence, the city of Chicago passed
an ordinance on May 9 that gave the
Department of the Environment the
power to list threatening aquatic species. Now, the sale or possession of 28
threatening aquatic species is banned
in the city. Lodge and his postdoctoral
research associate Reuben Keller are also
working with the Indiana Department
of Natural Resources to make Indiana a
national leader in preventing the spread
of invasive species.
Dan Meisel, professor of chemistry

and biochemistry and senior scientist in
the Radiation Laboratory, served on the
review panel of the US Department of
Energy Initiative of Basic Science Contributions to Solar Energy Utilization in
Washington, D.C., February 4–7. He also
served on the Department of Homeland Security Directorate of Science and
Technology panel on “Scholarships and
Fellowships in the Physical Sciences” in
Washington, D.C., March 16–18.
Rev. Thomas G. Streit, C.S.C.,

director of the Haiti
Program, received
the University of
Portland’s highest honor, the
Christus Magister
Medal, during the
university’s May 6
commencement ceremonies. He was
honored for his efforts to eliminate lymphatic filariasis, a mosquito-borne infection that affects more than 120 million
people throughout the tropics, and for
his passionate advocacy on behalf of its
victims. He was also chosen as a Notre

Dame Inspiration for the “Spirit of Notre
Dame” campaign which held an inaugural weekend May 4–5. He was one of
eight alumni, faculty, and students who
have embraced the call to “think and
speak and act” for the good of our University, our Church, and our world.

Michael Wiescher, the Freimann

Professor of Physics,
who was previously
appointed to serve
on an 18-member
committee charged
by the Department
of Energy and the
Richard Taylor, professor of chemistry
National Science
and biochemistry,
Foundation to define and evaluate the
has been selected to agenda for a next-generation US Facility
be one of 17 recipifor Rare Isotope Beams (FRIB), has conents of the first Rev. tributed to the committee report, which
Edmund P. Joyce,
was publicly released in December 2006.
C.S.C., Award for
The report summarizes the goals for
Excellence in Under- nuclear physics with radioactive beams
graduate Teaching.
and discusses the increasing demand for
The Joyce Award honors faculty memradioactive beam facilities worldwide.
bers who have had a profound influence
Wiescher has also been named an
on undergraduate students through sus- Alexander von Humboldt Fellow by the
tained exemplary teaching, and, in parAlexander von Humboldt Foundation.
ticular, recognizes professors who create The foundation was established by the
environments that stimulate significant
Federal Republic of Germany to promote
student learning. The award is named
international cooperation in research.
after the late executive vice president of
This prestigious fellowship will allow
Notre Dame, and was previously known Wiescher to study the nuclear reactions
as Kaneb Teaching Award.
leading to the formation of an isotope
of iron, 60Fe, which has been found
Zoltan Toroczkai, associate professor
in sediments on the deep-ocean floor.
of physics, has been This isotope is thought to be related to a
appointed to the
supernova in the Milky Way galaxy.
editorial board of the
Wiescher has been selected to be one
Journal of Economic
of 17 recipients of the first Rev. Edmund
Interaction and Coordi- P. Joyce, C.S.C., Award for Excellence
nation, a publication in Undergraduate Teaching. The Joyce
for multidisciplinary Award honors faculty members who
research addressing
have had a profound influence on unfoundational and computational asdergraduate students through sustained
pects of interaction and coordination of
exemplary teaching, and, in particular,
economic agents. His area of network re- recognizes professors who create envisearch has many potential applications,
ronments that stimulate significant stufrom understanding the spread of disease dent learning. The award is named after
and biological agents of bioterrorism, to
the late executive vice president of Notre
the interaction of auctions. This appoint- Dame, and was previously known as the
ment of a physicist to the board of an
Kaneb Teaching Award.
economics journal is an example of truly
interdisciplinary science.
Toroczkai coordinated the “International Workshop and Conference on
Network Science” at the New York Hall
of Science, May 20–25.

RENA ISSA NCE

48

STANDING OVATIONS
STUDENTS
Ted Brown, a biology and anthropology double major and captain of the
men’s swim team, has received an NCAA
Postgraduate Scholarship for his record
of academic accomplishments. He was
also chosen by the University as one
of seven distinctive students from the
class of 2007. Brown completed several
diverse research projects, sometimes
simultaneously, under the direction of
Martin Tenniswood, Rudolph Navari
and Jim McKenna. Brown’s extensive
undergraduate research experience has
given him the opportunity to author a
paper and two abstracts, attend a cancer
biology symposium, meet with professors from other universities, and present his research results at national and
local conferences. He will be attending
medical school at the Indiana University
School of Medicine in South Bend.
Robert Bruggner, a graduate student
in the Department of Biological Sciences,
has won a 2007 Center for Research
Computing Award for Computational
Sciences and Visualization in Science at
Notre Dame. The CRC Award, formerly
known as the SGI Award, recognizes
outstanding contributions by Notre
Dame graduate students in the areas of
computational sciences and visualization. Bruggner has been working on the
development of an NIH-funded bioinformatics resource called VectorBase since
he graduated from Notre Dame with a
BS in computer engineering in 2003.
The award recognizes his achievements
on the VectorBase project.
Benjamin J. Fehrman, an honors

mathematics major, received a Barry M.
Goldwater Scholarship for the 2007–08
academic year. The Goldwater Scholarship is considered to be the premier
undergraduate award of its type in the
fields of mathematics, the natural sciences, and engineering. It covers the cost
of tuition, fees, books, and room and
board up to a maximum of $7,500 per
year, and was established by Congress in
1986 to encourage excellence in science
and mathematics. Fehrman is a member

of the Seminar for Undergraduate Mathematical Research (SUMR), a program
for Notre Dame’s most gifted mathematics students. He is the seventh SUMR
student to win a Goldwater Scholarship
since 1998.
Marie Lange, a biological sciences

major and theology minor, was chosen
by the University as one of seven distinctive students from the class of 2007.
After taking a course on parasitology
that raised her awareness of the many
diseases afflicting children in developing
countries, Lange began conducting
cutting-edge research on malaria under
the direction of Mary Ann McDowell.
Ravi Patel and Nathan Monaco,

former REU trainees and seniors in the
Department of Biological Sciences, presented first authored abstracts at “Experimental Biology 2007” in Washington,
D.C. in April 2007.
Twenty-four graduate students in the
College of Science have been named
2007 Kaneb teaching assistants for
their excellence in leading discussions
and laboratory sections. The University
recognizes these graduate students as
some of the best teaching assistants on
campus. Six graduate students from the
Department of Biological Sciences who
received the award are Angela
Bobeldyk, Denise Bruesewitz,
Martin Carrasco, Heather Eisler,
Sean Kassen, and Philip Nickell.
Eight graduate students from the department of chemistry and biochemistry who
received the award are Jeff Carney,
Barrett Duan, Raul Hernandez,
Lionel Nicolas, Kevin Tvrdy,
Charles Vardeman, Tim Wencewicz, and Alexander White. Mathematics students who received the
award include Steven Broad, Thomas
Edgar, Christina Maher, and Sara
Miller. Six physics students who received the award are Nicolas Blumm,
Brian Bucher, Cesar Hidalgo, Daniel
Robertson, Matthew Smylie, and
Xinghai Zhao.

Three graduate students in the Department of Chemistry and Biochemistry
have been recognized by the department
for their excellence in teaching. Deanna
Sheehan has been awarded the Emil T.
Hofman Award for outstanding teaching in the first-year program. Gabriel
Pasat received the Freeman TA Award.
John Markiewicz received the Rudy
Bottei Graduate Teaching Award.
Ruth Sommese received the Outstand-

ing Junior Student Award from the
Department of Chemistry and Biochemistry. The award is sponsored by
alumnus Norbert Wiech, ND ‘60, ‘63.
Sommese is working on a project on
biophysics under the direction of chemist Brian Baker. This graphic depicts the
system she is studying, a small antigen
from a virus bound to an immune system protein. Proteins are always moving and sometimes have parts that are
hinged to allow movement. Her research
is directed at understanding how motions of a peptide/protein complex affect
its recognition by the immune system.
Her work may one day help researchers
formulate better vaccines.
Dori Woods, doctoral candidate in bio-

logical sciences, was awarded one of four
2007 Eli J. and Helen Shaheen Graduate
School Awards at the school’s first commencement ceremony. Named in honor
of a Notre Dame alumnus and his wife,
the award recognizes the top graduating doctoral degree recipients in the
humanities, social sciences, science, and
engineering. Award winners are chosen
for their superior ability as exhibited by
grades, research and publication records,
fellowships, teaching ability, and other
awards received during the course of
study at Notre Dame. While she was
completing her doctoral thesis, Woods
initiated a new project involving the
study of human tumors from granulose
cell origin that has important implications for the study of ovarian cancer. She
has accepted a postdoctoral fellowship at
Notre Dame.

The College of Science and the Institute for Latino Studies collaboratively sponsored the spring
lecture series “Science, Diversity, and Academia,” which brought five distinguished guests to the
University of Notre Dame. The series was tailored to undergraduate students and also encouraged
alliances among researchers. Each guest spoke at an informal brown bag lunch at noon to
undergraduates and again at a formal lecture at 4:00 p.m. This series, which was the first of its
kind, presented prominent scholars who addressed both current research and diversity topics. The
following scholars spoke:
• Eloy Rodríguez, the James A. Perkins Endowed Professor in Natural Medicinal Biology and
Environmental Toxicology at Cornell University in Ithaca, spoke on January 31, 2007.
• Efraim Armendáriz, professor and chair, Department of Mathematics at the University of
Texas, Austin, spoke on March 21, 2007.
• Martha Zúñiga, professor, Department of Molecular, Cellular and Developmental Biology at
the University of California, Santa Cruz, spoke on March 28, 2007.
• Elma González, professor of ecology and evolutionary biology at University of California at
Los Angeles, spoke on April 4, 2007.
• Stephen L. Mayo, professor of biology and chemistry in the Divisions of Biology and Chemistry
at the California Institute of Technology, adjunct professor of molecular biology at the University
of Southern California School of Medicine, and associate investigator in the Structural Biology
section at the Howard Hughes Medical Institute, spoke on April 18, 2007.
Other co-sponsors of the series included the Gender Studies Program, the Kaneb Center, the Office of
Undergraduate Studies, the College of Arts and Letters, and the Office of Research, Graduate Studies.
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Forty-two undergraduate science students from the University of Notre Dame,
Saint Mary’s College, and Indiana University, South Bend presented the results
of their scientific research at the fi rst annual College of Science undergraduate
research presentation day in the Jordan Hall of Science on May 4, 2007. The most
outstanding students received awards. Read about the event on page 33.
Honors students Patricia Engle ’06 and Julian Bigi ‘07, who are pictured above,
were both extensively involved in research as undergraduates. Engle, a physics
major and a Goldwater Scholarship recipient, performed research under nuclear
physicist Philippe Collon. She is now earning a PhD in physical oceanography
at MIT and is conducting research in the Philippine waters. Bigi, a biochemistry
major and 2007 Dean’s Award recipient, performed research under chemist Seth
Brown since his freshman year. His projects investigated the details of how metals
mediate, forming and breaking bonds to oxygen and carbon. Bigi will be pursuing
a PhD at the University of California at Berkeley in the fall.
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