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UTSA® Greetings and welcome  to the third edition of UTSA Discovery 
magazine. There is much exciting research taking place as UTSA moves 
toward its goal of becoming a Tier One research university. International 
leaders have been recruited in cyber security, nanotechnology, neurosciences, 
energy and sustainability. The world’s most powerful electron microscope is 
now operational at UTSA. The university has also added the new Applied 
Engineering and Technology Building , a state-of-the-art research facility. 
Last year research expenditures grew 34 percent, and they continue to 
expand at double-digit rates. UTSA recently received a research grant for 
energy research for $50 million.

Research continues across a wide spectrum, from basic to applied and 
commercialized programs. The Abstracts give you a flavor of the variety of 
ongoing studies. Our cover story, “What it Means to be Human,” highlights 
the multidisciplinary research projects of the Neurosciences Institute. Over 20 
scientists are working to understand the basics of how the brain works and 
what goes wrong in neurological diseases. The research described in the 
feature story titled “Forget Me Not” deals with memory and how it changes 
as we age. “Healthy Mothers, Healthy Babies” describes studies to determine 
whether biological, socio-demographic and behavioral characteristics 
explain racial/ethnic disparities in preterm births. In the area of applied 
research and development,  “Saving Soldiers” explains the development of 

remote sensors to quickly evaluate blood loss in trauma while “Engineering  
a Cure” uses computational modeling to optimize pinpoint targeting and 
killing of cancer cells without harming neighboring healthy cells. Applied 
research is also profiled in “Paving the Way,” which explores ways to improve 
energy efficiency, durability and costs of our roads. The Commercialization 
Corner describes the success of the South Texas Center for Emerging 
Infectious Diseases in developing a vaccine for chlamydia infections.

“Joining Forces” emphasizes one of the major research assets at UTSA—
its partnerships in innovation and discovery. The San Antonio Life Sciences 
Institute (SALSI) has become the model for collaborative research between  
a university and a health science center. Health research also involves our 
partnerships with the military, Southwest Foundation for Biomedical  
Research and many health care providers and biomedical industries in the 
region. Partnerships in energy and cyber security are strongly linked with  
Southwest Research Institute, CPS Energy, as well as industry, military  
and governmental agencies.

We believe this edition of UTSA Discovery demonstrates how this research 
helps to improve our health, security, energy independence and quality of life 
and how these innovative partnerships have major economic impacts, increase 
our global competitiveness and strengthen America’s research.

Ricardo Romo, 
President 
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w hat do a chlamydia vaccine 
currently under development, 
a centralized technology trans-

fer center and a joint bioengineering Ph.D. 
program have in common? All were in-
cubated by the San Antonio life Sciences 
Institute (SAlSI), a collaboration between 
UTSA and the University of Texas Health 
Science Center at San Antonio (UTHSCSA).

Authorized by the Texas legislature in 
2003, SAlSI was created to stimulate joint 
research projects and foster joint educational 
programs between the institutions. Tackling 
tough health problems requires researchers 
with a wide range of specialties, including the 
biological, behavioral, clinical sciences as well 
as bioengineering, public policy and many 
other areas of research, said Robert Gracy, 
vice president for research at UTSA.

“The whole idea was to get people work-
ing together on complex projects they would 
not or could not have done independently,” 
Gracy said. “In health areas, the questions are 
so complex … you have to have teams from 
multiple areas address them.”

Bringing together researchers with com-
plementary specialties—clinical physicians 
and scientists and engineers—increases the 

kinds of questions that can be answered.  
As institutions of higher education strive to 
wring the most out of each research dollar, 
seeking out partners with complementary 
skills and specialties is particularly important, 
said marianne Woods, senior associate vice 
president for research administration.

“UTSA and UTHSCSA have individual 
strengths, but together we have incredible 
synergy and the ability to seek external 
funding that adds a new dimension and 
depth to the research,” Woods said, adding 
that particularly promising areas of such 
research include medicinal chemistry, 
neuroscience, health disparities and 
biomedical engineering.

The road to state funding for SAlSI has 
been a long one. even though SAlSI was 
authorized more than six years ago, the part-
nership received its first funding from state 
lawmakers this year. The $8 million in fund-
ing from the 81st legislative session—split 
evenly by UTSA and UTHSCSA—covers the 
2010–2011 biennium and has resulted in 
SAlSI’s competitive grants program, which 
selectively funds collaborative research  
projects or educational initiatives that  
draw on the strengths and skills of both 

institutions. The hope is that these projects 
will prove their feasibility and go on to win 
external funding.

“I think that really reflects a tremendous 
validation” of SAlSI’s efforts to date, said 
Brian Herman, vice president for research  
at UTHSCSA, of the state’s funding.

SAlSI began with $4.5 million in seed 
money from the UT System, UTSA and 
UTHSCSA to encourage joint research 
projects and educational initiatives. Those 
initial investments paid off. For every dollar 
of seed money from SAlSI, approved 
projects have garnered more than $1.70 in 
additional, extramural funding, Herman said.

The research projects and educational 
programs awarded seed money or other-
wise supported by SAlSI include a chlamydia 
vaccine under development and licensed by 
merck & Co. Inc., the first revenue-producing 
license for a technology developed at UTSA. 
Researchers from UTSA and UTHSCSA con-
tinue to work on the vaccine, their research 
supported by merck. [See story, page 11.]

various educational programs have been 
supported by SAlSI, including a joint Ph.D. 
program in bioengineering. Specific research 
projects funded include designing improved 

prosthetics for wounded military members 
and others and developing new drug deliv-
ery systems. In addition, SAlSI supported the 
development of the Graduate Neuroscience 
Training Program and an emerging Ph.D. pro-
gram in translational sciences, Gracy said.

“We like to bring in additional part-
ners,” Gracy said, explaining that UTSA and 
UTHSCSA already are engaged in collab-
orations with Southwest Foundation for 
Biomedical Research and the Southwest 
Research Institute in research areas, includ-
ing stem cell research, vaccine development 
and medicinal chemistry.

Thirty-five research project propos-
als and three innovative education propos-
als were submitted for consideration in the 
first funding cycle ending in october, Woods 
said. Among the proposals submitted, about 
one quarter have been selected to receive 
grants between $50,000 and $250,000 in  
the first round of funding, she said.

In addition to nurturing projects between 
the two institutions, SAlSI has smoothed the 
way for future partnerships.

“It now is a structure under which  
collaborations can be begun and executed,” 
Herman said.

South Texas Technology Management
What happens with the intellectual prop-
erty generated by researchers? There to 
guide them from the beginning is South 
Texas Technology management (STTm), a 
regional technology transfer office serving 
UTSA, UTHSCSA, UT Pan American and UT 
Brownsville. STTm serves as a central hub for 
managing inventions and the resulting pat-
ents, licensing and commercialization.

“It requires specialized skills and proce-
dures, and it is cost-effective to share,” said 
John Cole, interim director of STTm.

“one of the things we’re trying to do as 
institutions is have a lot of interchange be-
tween faculty and do a lot of research that 
has not been possible in the past,” Cole said.

STTm recently worked on the licensing 
of the technology to manufacture the chla-
mydia vaccine being developed by UTSA and 
UTHSCSA, Cole pointed out.

Government-University-Industry 
Research Roundtable
UTSA joined an elite group of universities, 
government and business leaders in 2009 
with its membership in the Government-
University-Industry Research Roundtable 
(GUIRR). Formed 25 years ago, GUIRR brings 
together top-level representatives of govern-
ment, academia and business to identify and 
examine priority research issues in science 
and technology. The roundtable is spon-
sored by the National Academy of Sciences, 
National Academy of engineering and the 
Institute of medicine. The entire member-
ship convenes at three meetings each year in 
Washington, D.C.

UTSA partnered with Southwest Research 
Institute through GUIRR’s University-Industry 
Partners Program, which requires collaborat-
ing partners from the academic and business 
worlds to join GUIRR as a team, said James 
Casey, director of UTSA’s office of Contracts 
and Industrial Agreements who has worked 
with GUIRR for years. most of the other 
academic members of GUIRR are Tier one 
research universities. UT Austin is the only 
other Texas university member of GUIRR, 
Casey said.

Southwest Research Institute
“At this national forum, one of the nice things 
is it brings some recognition to UTSA and 
Southwest Research Institute (SwRI), that 
we’re players in this area,” said Southwest 
Research Institute executive vice President 
Walter Downing of the GUIRR partnership.

The GUIRR partnership is just one of the 
ways SwRI works with UTSA, Downing said.

The university and the applied research 
and development firm established a gradu-
ate physics program in 2005 that today in-
cludes several SwRI staff members serving  
as adjoint faculty.

In addition, several recent or ongoing 
projects involve SwRI staff and UTSA faculty, 
including three aerospace design projects 
and a tissue studies project involving a stem 
cell bioreactor aimed at increasing stores 
of stem cells to be used in regenerative 
medicine. That project is part of UTSA and 

UTHSCSA’s joint bioengineering program.
Academic ties bind the two institutions, 

as well. “The graduates from UTSA’s engi-
neering and science programs represent a 
significant percentage of our staff,” Downing 
said. In fact, hundreds of SwRI’s 3,300 staff 
members hold a degree from UTSA.

Startech Foundation
With its offices on the Downtown Campus, 
the Startech Foundation is a private, non-
profit technology commercialization cen-
ter geared toward promoting innovation, 
commercialization and entrepreneurship 
locally. Startech, formerly the San Antonio 
Technology Accelerator Initiative, has a  
well-developed relationship with UTSA.

“We swap clients back and forth almost 
on a daily basis,” said Jim Poage, president 
and Ceo of Startech, referring to UTSA’s 
Institute of economic Development.

Startech assists the university in  
locating private sector companies to work 
with, consults with individual researchers on 
obtaining federal grants, presents regularly 
to students in UTSA’s executive m.B.A. pro-
gram and also participates in that program’s 
project review panel.

Startech wants to see San Antonio  
develop tech businesses to strengthen the 
local economy, Poage said. The university 
plays a key role in that regard.

“That’s where the university comes in:  
research,” he added.    

Joining 
Forces
Collaborations  
strengthen research,  
tackle complex  
projects

by Kate hunger

FOR MORE INFORMATION:

SAN ANTONIO LIFE SCIENCES INSTITUTE

www.utsalsi.org/

SOUTH TExAS TECHNOLOGy MANAGEMENT

www.utsystem.edu/sttm/index.shtml

GOvERNMENT-UNIvERSITy-INDUSTRy

RESEARCH ROUNDTABLE

http://sites.nationalacademies.org/pga/guirr/

index.htm

STARTECH FOUNDATION

 www.startech1.org

SOUTHWEST RESEARCH INSTITUTE

www.swri.org/

SOUTHWEST BIOMEDICAL RESEARCH 

FOUNDATION    www.sfbr.org/
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Jurgen engelberth, assistant professor of 
plant biochemistry, and valerie Sponsel,  
associate professor of biology, collectively 
were awarded $690,000 in funding from the 
National Science Foundation (NSF) to further 
their research in plant biology. Their respec-
tive studies will offer a better understanding 
of how plants can be manipulated to live lon-
ger and increase harvests.

engelberth has received $540,000 from 
the NSF for three years to research the effects 
of plant chemicals called green leafy volatiles. 
Plants release green leafy volatiles when they 
are cut or wounded by harmful agents such 
as herbivores or pathogens. Neighboring 
plants receive the green leafy volatiles from 
the damaged plant as an odor, which triggers 
a complicated biological pathway that allows 
the neighboring plants to subtly prime them-
selves for future damage.

Specifically, engelberth will study how 
oPRs (12-oxo-phytodienoate reductases), 
a family of proteins that appears to inte-
grate various stress-signaling pathways, are 

involved in the regulation of priming plant 
defense responses to insect herbivores and 
fungal pathogens. Ultimately, his research will 
contribute to the development of environ-
mentally sound strategies to control pests.

Sponsel will receive $150,000 to research 
the genes responsible for the biosynthesis 
of plant hormones called gibberellins. The 
one-year interdisciplinary research project 
will be conducted by Garry Sunter, associate 
professor of biology, and Jianhua Ruan, assis-
tant professor of computer science, and will 

include biochemical, molecular and com-
putational approaches. This award brings 
Sponsel’s NSF support into its 20th year.

Using Arabidopsis thaliana, the first plant 
to have its genome sequenced, Sponsel will 
study internal factors regulating the produc-
tion of gibberellin. These hormones affect 
a plant’s life cycle from seed germination to 
flowering and seed production.

Specifically, she will investigate how par-
ticular enzymes are regulated by gibberel-
lins and other plant hormones. There are 
136 gibberellins in plants, many of which are 
important intermediates in the production of 
biological active hormone or its deactivation.

To be effective signaling molecules, hor-
mones must use elegant molecular means to 
generate on-off signals. Sponsel’s research will 
contribute to a better understanding of how 
scientists can modify a plant’s genetics to ma-
nipulate the plant to produce a larger harvest.

“This research is extremely important.  
It is instantly translatable. Ultimately, plant 
biologists are finding ways to make plants  
live longer and produce more crops, and 
those are things that affect our food supply,” 
said George Perry, dean of the College  
of Sciences.                                      —Christi Fish

Tao Weitao, a researcher in the Department 
of Biology, is making great strides in a project 
funded by the San Antonio Area Foundation. 
The professor in the South Texas Center for 
emerging Infectious Diseases is researching 
Acinetobacter baumannii, a soil-dwelling 
bacterium that threatens the health of mili-
tary personnel in the middle east and also  
can infect their family members once the sol-
diers have returned home following battle.

The symptoms of Acinetobacter infections 
are mild to severe and present in a variety of 
ways, but are mostly found in immunocom-
promised individuals. Signs may include post-
surgery urinary tract infections and respira-
tory infections, pneumonia following health 
care treatment, bacteria in the blood, deep 
wound infections, bone and bone marrow  
infections, or skin and soft-tissue infections.

A year ago, little was known about  
A. baumannii. Treatment of infected indi-
viduals was exceedingly difficult because the 

bacterium was able to develop multidrug  
resistance. Treatment also was impaired by 
the bacterium’s ability to form biofilms, highly  
resistant communities of bacteria, which  
are a breeding ground for microorganisms 
that infect people.

Recently, however, Weitao’s collaborative 
research team has isolated proteins they  
believe help the bacterium form its biofilm. 
As the biologists continue their research,  
they hope to gain a better understanding of 
the mechanisms by which each protein helps 
A. baumannii propagate its deadly infections. 
Such an understanding will help develop  
effective therapeutic strategies to disrupt  
biofilm formation and diminish the risk  
of antimicrobial resistance emergence.

The San Antonio Area Foundation awarded 
funding to Weitao, in part, because San 
Antonio has such strong ties to the military.

“San Antonio has a proud history as a mili-
tary city,” said retired Air Force Col. Clarence 

R. “Reggie” Williams, president and Ceo of 
the San Antonio Area Foundation. “The San 
Antonio Area Foundation is equally proud 
to partner with area donors in funding new 
medical research efforts impacting our mili-
tary personnel and their families. Through 
innovative research and advancement, The 
University of Texas at San Antonio has suc-
cessfully addressed many of the military com-
munity’s most challenging health care needs. 
We’re proud to support their efforts to make 
better lives for everyone.”

“Acinetobacter baumannii is an extremely 
threatening microbe that researchers desper-
ately need to better understand,” said Weitao. 
“Ultimately, we hope our research leads us to 
pathways we can target for the development 
of therapeutic or preventative strategies, that 
is, effective antibiotics or vaccines, to keep the 
infection rate low.”
   —Christi Fish

Biology researchers demystify war zone bacterium

Plant biologists win 
$690K from National 
Science Foundation

Joseph Westlake, a student in the physics Ph.D. program, and 
Westlake’s adviser, J. Hunter Waite, an adjoint professor, co-authored  
a paper in Nature magazine that claims liquid water may exist on 
Saturn’s sixth-largest moon, enceladus. The new data sets the stage  
for more discoveries about Saturn’s moons and could open doors  
to finding water on other planets.

“Hopefully this excites the planetary science community and 
provides a compelling argument for further exploration,” said Westlake.

The data, collected by NASA’s Cassini mission during five fly-bys  
of the moon, shed light on the possible composition of its inner core. 
Cracks in the surface near enceladus’ south pole allow plumes of gas 
and other particles to escape into space. As it flew by, the Ion and 
Neutral mass Spectrometer on Cassini collected data about the  
gas escaping the surface. Researchers then analyzed the data and 
compared it to known compounds.

The team identified a number of compounds also found on comets, 
and radiogenic argon, which is a product of decaying potassium, indi-
cates interactions between water and rock under the moon’s icy shell. 
Also found was ammonia, which some scientists argue works like anti-
freeze to raise the temperature at which liquid will freeze.

In the hope of discovering more information, NASA has scheduled 
another fly-by. Cassini will fly directly through the plume at a speed 
slow enough to reduce the collision force between the plume and  

the instrument, allowing a more pristine spectrum to be detected.
Westlake followed Waite to Southwest Research Institute and  

the joint space physics program at UTSA in 2006. Previously at the 
University of michigan, he wanted to gain more experience perform-
ing experimental physics. Although his dissertation, which he hopes 
to defend next year, focuses on Saturn’s largest moon, Titan, Westlake 
was happy to work on the enceladus project.

“There are so many fundamental questions about this little moon 
that we don’t have answers for,” he said.

Westlake’s contributions to the project included researching cur-
rent theories about the interior of enceladus and speculating what 
implications their findings would have on each. Also, he used stan-
dard mass spectrometry data to identify a number of compounds and 
compare known compounds to the data from Cassini.

—Lynn Gosnell

Doctoral student publishes  
findings in Nature magazine

Illustration by Corri Bristow

Illustration by Rosiland Solomon



THE UTSA SivIRT CENTER AIMS TO
• Integrate the computer simulation re-

search that UTSA currently conducts in 
the College of Engineering and College 
of Sciences

• Provide infrastructure and leadership 
to develop interdisciplinary programs 
in computational research and 
education

• Develop collaborative relations within 
UTSA, with the University of Texas 
Health Science Center at San Antonio 
and with other regional, national and 
international institutions

• Attract minority and graduate students 
to engineering and science careers

• Enhance the diversity of UTSA graduate 
programs by improving the retention 
of underrepresented minorities

• Prepare the next generation of engi-
neers and scientists to solve scientific 
and engineering challenges using com-
puter-based methods, systems and 
simulations
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The UTSA South Texas Center for emerging 
Infectious Diseases (STCeID) awarded its 
inaugural $21,500 doctoral scholarships to  
students madhulika Jupelli and Gregor 
Weber. The funding will help Jupelli and 
Weber, who are both studying cellular and 
molecular biology, to complete their  
doctoral thesis research.

“The South Texas Center for emerging 
Infectious Diseases is committed to attract-
ing and training talented Ph.D. students in-
terested in infectious disease research,” said 
Karl Klose, professor of microbiology and 
STCeID director. “Given the time commit-
ment and cost to complete a doctoral  
degree, we believe this new scholarship  
program will help support UTSA students 
interested in infectious disease research.  
We congratulate ms. Jupelli and mr. Weber 
on earning these inaugural awards.”

Jupelli is researching the development of 
abnormal lung function in adults who had 
chlamydial infections at birth. She is conduct-
ing her research under the direction of biol-
ogy professor Bernard Arulanandam. When 
Jupelli graduates, she plans to continue her 
research on lung physiology and develop-
ment in the context of infectious diseases. 
Specifically, she is interested in learning how neonatal pulmonary 
infections alter lung development and function in adults.

“I am really happy to receive this scholarship,” said Jupelli.  
“Up until this point, I have worked in the undergraduate biochemis-
try laboratory to help fund my education. While that has been a 
valuable experience, this scholarship will allow me to leave my 
teaching position so I can spend more time in the laboratory and 
focus on the completion of my degree.”

An Honors College alumnus (B.S. ’05) of UTSA’s undergraduate 
biology program, Weber is in his fourth year of the biology Ph.D. 
program. His research focus is the bacterium Vibrio cholerae, which 
causes cholera infections.

“I chose to pursue my Ph.D. at UTSA because of the rapid growth 
of research on campus, the positive energy displayed by the faculty 
and the quality of the Ph.D. program in cellular and molecular biol-
ogy,” said Weber.

Working under the supervision of Klose, Weber is researching 
how V. cholerae regulates and expresses certain genes leading to the 
onset of disease. Ultimately, he hopes to design effective treatments 
for cholera, including pathways that could lead to the development 
of a vaccine.

     —Christi Fish

South Texas Center for  
Emerging Infectious Diseases  
awards scholarships

A collaborative team of researchers won a 
$5 million grant from the National Science 
Foundation (NSF) to establish the Simulation, 
visualization and Real-time Prediction 
(SiviRT) Center for interdisciplinary com-
puter-based research, education and train-
ing. The five-year grant was funded by the 
American Reinvestment and Recovery Act.

“The SiviRT Center will offer a platform 
for engineering, science, statistics, biology 
and medicine experts from across the uni-
versity and South Texas to conduct funda-
mental and collaborative research with real-
world applications,” said efstathios (Stathis) 
michaelides, the grant’s principal investigator 
and professor and chair of the Department of 
mechanical engineering. “In addition, by of-
fering lectures, scholarships and the opportu-
nity to work on serious research projects, the 
SiviRT Center will attract students of all levels 
from those attending high school on up to 
those pursuing their doctorate degrees.”

Because of its interdisciplinary nature, 
the SiviRT center will not be housed in one 
location. Its group of senior and junior re-
searchers will be assigned to one of three 
teams, each led by a member of the engi-
neering faculty. Those teams include the 
imaging team led by Sos Agaian, Peter Flawn 
Distinguished Professor of electrical and 

Computer engineering; the real-time predic-
tion team led by Yusheng Feng, associate 
professor of mechanical engineering; and the 
uncertainty quantification team led by Harry 
millwater, associate professor of mechanical 
engineering.

operationally, the SiviRT Center imag-
ing team will create new theory and effi-
cient methods and procedures to advance 
the center’s overall imaging capabilities. 
Simultaneously, the center’s real-time predic-
tion team will establish a framework for real-
time control and prediction that can be ap-
plied to cancer treatment modeling, surgical 
control, intelligent unmanned vehicles and 
other areas. Finally, the uncertainty quanti-
fication team will establish a framework to 
calculate the level of uncertainty of various 
engineering systems including bone fractures, 
nanofluid heat transfer systems, structural el-
ements and nanoparticle transport systems.

“Not only will the SiviRT Center enhance 
the research capabilities of UTSA faculty  
by encouraging collaboration between our 
colleges, but it will provide support to the 
talented students who will become the next 
generation of researchers and university  
educators,” said Robert Gracy, vice president 
for research.
      —Christi Fish

UTSA wins $5 million in stimulus funds 
for new interdisciplinary center

Biologists win $940,000 in stimulus funds to advance research
Robert Renthal, professor of biochemistry  
in the College of Sciences’ Department of 
Biology, and José lopez-Ribot, professor  
of microbiology and a member of the  
university’s South Texas Center for emerging 
Infectious Diseases, have received a com-
bined $940,000 in stimulus funding from  
the National Institutes of Health to further 
their research.

An expert in insect sensory perception, 
Renthal received UTSA’s first stimulus funding 
award of $390,000 to study the purpose and 
function of four parts of an insect phero-
mone receptor’s structure. Pheromone re-
ceptors detect the chemical communication 
signals insects use to attract a mate, signal 

danger or identify a food trail. Renthal ex-
pects his research to give scientists a better 
understanding of how to use pheromones  
to attract beneficial insects or repel harmful 
insects to protect the nation’s food supply 
and to control insect-borne diseases.

Renthal has served on the faculty since 
1975 and credits the South Texas Technology 
management (STTm) Proof of Concept: 
Roadrunner (PoCrr) grant he received in 
April 2008 with helping him to obtain stimu-
lus funding. The $25,000 STTm grant funded 
Renthal’s background studies on the insect 
pheromone receptor, giving him preliminary 
data to include in his proposal to the NIH.

lopez-Ribot, a medical mycologist 

specializing in the fungus Candida albicans, 
was awarded a $550,000 grant to study bio-
films formed by the fungus that causes infec-
tions called candidiasis. Candidiasis can be 
life-threatening for immuno-suppressed pa-
tients and is the third most frequent infection 
in hospitals in the United States and abroad. 
Biofilms are microbial communities attached 
to surfaces that help an infection progress by 
providing microorganisms a safe place from 
which to invade tissue, start new infection 
sites and resist treatment efforts. These sur-
faces can include medical equipment such  
as catheters and other types of implanted 
biomaterials.
   —Christi Fish

New venture Incubator to 
nurture technology start-ups

Weber

Jupelli  

The New venture Incubator (NvI), a facility with laboratory, office 
and meeting spaces to support technology start-ups in the San 
Antonio region, has opened on the main Campus. The incubator 

will serve as a bridge between San Antonio entre-
preneurs and the region’s research and devel-

opment community.
The NvI provides a mechanism to 

connect world-class research in its labs 
with business partners that will take the 
innovations forward through commer-
cialization. NvI will support companies 
that are commercializing UTSA intellec-

tual property or sponsoring research in 
UTSA labs that can lead to the generation  

of new intellectual property. The facility will  
fit into the broader technology commercializa-

tion environment of San Antonio as an early-
phase source of new ventures.

As part of this connection to a broader  
entrepreneurial ecosystem, UTSA established  

the Commercialization Council that includes an influen-
tial group of top executives who meet monthly to advance the  
region’s status in technology entrepreneurship.

“The goal of the Commercialization Council is to develop  
the linkages between organizations that can play a key role in the 
region’s technology-based entrepreneurship,” said Cory Hallam, 
director of the UTSA Center for Innovation and Technology entre-
preneurship. “Ultimately, we want tech entrepreneurs to look at 
San Antonio the same way they look at Austin or Silicon valley.  
We want them to know they are welcome here, and we have  
strong partners who can help them grow their businesses.”

The council includes representatives from UTSA, Southwest 
Research Institute, Southwest Foundation for Biomedical Research, 
Startech Foundation, Biomed SA, South Texas Technology 
management, Small Business Development Center and AT&T.

“UTSA recognizes the potential of establishing a campus-based 
technology incubator for San Antonio entrepreneurs that have 
direct ties to the university,” Hallam said. “By working with promis-
ing new companies that are aligned with the university ’s research 
strengths, we create a win-win partnership that benefits the uni-
versity through increased research funding and IP licenses while 
providing start-ups with connections to the support they need  
to become successful free-standing enterprises.”

Bio-pharmaceutical viroXis Corp. will be the first start-up in the 
tech incubator. The company aims to identify and patent botani-
cally derived compounds for use in infectious disease and cancer 
therapies. over the next two to three years in the incubator, viroXis 
will work to develop a rapid, cost-effective and proven botani-
cal prescription drug targeting human papillomavirus (HPv). HPv, 
which causes skin and genital wart infections, is the leading cause 
of cervical cancer. Approximately 20 million people in the United 
States between ages 15 and 49 are infected with HPv.

            —Christi Fish
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commercialization corner

Chlamydia is one of the most prevalent sexually transmitted diseases, 
according to the U.S. Centers for Disease Control and Prevention. 
But it may have met its match. 

Researchers at UTSA’s South Texas Center for emerging Infectious 
Diseases (STCeID) and the University of Texas Health Science Center 
at San Antonio (UTHSCSA) are developing a vaccine to mitigate the 
severe damage chlamydia can inflict on female reproductive organs. 

Chlamydia primarily infects women between the ages of 14 
and 39, according to the CDC’s U.S. National Health and Nutrition 
examination Survey. The infection rate in Texas is slightly higher than 
the national average; nearly 17 percent of Texas females in the 15–19 
age cohort test positive for chlamydia.  

Its female victims face ectopic pregnancies, pelvic inflammatory 
damage and infertility. In men, complications are less likely but in-
clude pain, fever and sterility. The bacterial infection currently can be 
treated with antibiotics, but it may destroy a woman’s fertility before 
she realizes she’s affected. 

Researchers at STCeID and UTHSCSA 
have found they can shorten the time 
Chlamydia trachomatis exists within the 
female reproductive system of mice and 
thus lessen the potential harm.

Promising data
Bernard Arulanandam, professor of micro-
biology and immunology in STCeID and the 
Department of Biology, and Ashlesh murthy, 
research assistant professor at STCeID and  
the Department of Biology, have collabo-
rated with Guangming Zhong, professor 
of microbiology and immunology from 
UTHSCSA, on the groundbreaking research. 

The trials use a secreted chlamydia protein, which limits the host’s 
compatibility for Chlamydia trachomatis bacteria. “We can take this 
molecule from the bacteria and use it against itself,” murthy says.

mucosal immunity through a vaccine inhaled nasally, much like 
Flumist, can transfer immunity throughout the host’s system, ex-
plains Arulanandam.

“We took things that we knew had worked before with other mi-
croorganisms and applied them to chlamydia,” Arulanandam adds. 

“We started off by asking basic questions: If the vaccine was used in-
tranasally to induce immunity, will it work with genital infection?”

The team’s work was the first to demonstrate that a vaccine com-
posed of a select group of chlamydia proteins can successfully ac-
celerate bacterial clearance and improve female reproductive func-
tion in mice. The immunized animals have shown a high degree of 
protection against the infection’s dire consequences, such as pelvic 
inflammatory damage.

“We are in the process of identifying proteins from the bacterial 
cycle to get as close as we can to eliminate [chlamydia cell] shedding,” 
murthy adds. “We expect to get significant reduction in shedding. 
We don’t expect to completely prevent chlamydia, although that is 
the ideal goal.”

International recognition
The researchers have presented their results internationally, including 
conferences in Germany, Japan and Denmark. The research also gar-
nered notice among pharmaceutical companies. In 2009, merck & Co. 
Inc. announced an exclusive license and sponsored research agree-
ment with the team to develop a Chlamydia trachomatis vaccine.

The partnership allows collaboration with industry researchers 
who have extensive resources and expertise in vaccine development.

It is the first revenue-producing license for technology produced 
at UTSA; merck will provide funding, an upfront fee and reimburse 

the university’s past patent expenses. The university will receive  
future installments as vaccine candidates advance through develop-
ment. Grant monies from the National Institutes of Health and the 
Semp Russ Foundation to both Arulanandam and murthy also fund 
the work.

For the next step, the team plans to examine how to boost the 
host’s immune response and monitor the best way to distribute 
the inhaled vaccine. The efficacy of the vaccine candidates will be 
tested in other species, a precursor to testing on human subjects. 
Collaborating with Zhong at UTHSCSA and researchers at merck, the 
researchers hope to develop a combination of antigens for possible 
vaccine testing.

early results are encouraging, but it may be years before a human 
vaccine could be approved. The idea, though, is tantalizingly within 
reach. “We are confident that we have the resources and people to 
make a successful product,” murthy says.

Chlamydia vaccine shows promise in mice; 
garners first revenue-producing license  
for technology produced at UTSA By Sherrie voss Matthews

You’ve seen them on Tv on 24 and American 
Idol, and soon you’ll see one in San Antonio. 
The College of engineering is building a so-
phisticated visualization wall (vis-Wall), 
funded by a $482,600, three-year National 
Science Foundation grant. The vis-Wall will 
display computational models developed in 
UTSA’s new Simulation, visualization and 
Real-Time Prediction (SiviRT) Center and by 
other faculty in the course of research and 
teaching. The system will enhance engineer-
ing and technology-related education and 
community outreach by faculty.

“A significant part of the research we  
do in the College of engineering is based on 
computational modeling,” said mauli 
Agrawal, dean of the college. “In putting to-
gether this proposal, we initially found 13 
projects that could benefit greatly from hav-
ing a large-scale visualization system. This 
grant will give our researchers a place to  
display their data, test their models and  
draw conclusions with extreme accuracy.”

Yusheng Feng, associate professor and 
director of the Computational Bioengineer-
ing and Nanomechanics lab in the Depart-
ment of mechanical engineering, is the prin-
cipal investigator of the proposal for the 
vis-Wall system. Co-principal investigators 
Ruyan Guo, Harry millwater, Brent Nowak 
and Heather Shipley—all faculty members  
in the College of engineering—contributed  
to the proposal.

“visualization is now so vital to almost all 
engineering and scientific disciplines that it 
can greatly enhance our ability to understand 

physical phenomena by building up digital 
representations—mathematical and com-
puter models—and displaying complex  
experimental data in a comprehensible fash-
ion,” Feng said. “In my current area of compu-
tational cancer research, this new visualiza-
tion system will be able to display physical 
and biological systems from nano- and mi-
cro-scale level objects such as nanoparticles 
and DNA molecules up to meso- and macro-
scale entities like cells, tissues and tumors,  
all at the same time.”

Sixteen faculty members in the College  
of engineering and College of Sciences are 
involved and have expressed interest in using 
the vis-Wall, which will boast ultra-high reso-
lution and interactivity. Initially, the hardware 
will be used to simulate cancer treatments 
using image-guided laser or other thermo 
therapies and visualize predicted outcomes; 

investigate an underwater robot’s design  
and its performance in an interactive graphi-
cal environment; and quantify and display 
complex data sets to test system reliability  
or chaotic motions involving nano materials.

The 15-foot wide and 4.5-foot tall vis-
Wall comprised of 24 30-inch monitors is  
one of three hardware components in the 
system which will include 25 high-end, 
graphics-enhanced workstations using the 
linux operating system and integrated as a 
cluster to drive the vis-Wall.

The system will include a multifunctional 
robotic arm serving as a joystick. The compo-
nent will provide human-machine interac-
tion emulating touching and control over a 
position that is sensed as it performs rolling, 
pitching and yawing motions.

—Christi Fish

UTSA receives NSF funding to build visualization 
wall for research, education

“ We can take this molecule 
from the bacteria and use  
it against itself.” 

While most people will agree that it feels like 
time is passing them by, according to market-
ing professor Rajesh Bhargave, the percep-
tion of the passage of time is variable.

Bhargave’s co-authored research in the 
area of time perception was published re-
cently in the journal Psychological Science 
and appeared in the New York Times.

“We looked at why events or activities 
from the past were perceived as more recent 
or more distant, even when they occurred 
at around the same time,” said Bhargave, as-
sistant professor of marketing in the College 
of Business. “Why does the sensation of the 
passing of time differ?”

Marketing professor researches time perception
According to his research findings, a time 

interval that is punctuated by a greater num-
ber of accessible intervening events related 
to the target event, or event markers, will 
make the target event feel more distant.

For instance, the time since a child’s birth 
is marked regularly by subsequent, related 
events such as birthdays and child develop-
ment. So, the child’s birth would feel more 
distant when these markers are brought to 
mind. on the other hand, for events with 
fewer markers, such as the death of a celeb-
rity, the time since the event would have  
less markers and the event itself would  
feel more recent.

“Time perception provides a crucial input 
into consumers’ behavior, and these find-
ings have a direct impact for marketers,” said 
Bhargave, who received his doctorate from 
the Wharton School at the University of 
Pennsylvania. “By creating event markers for 
a triggering incident, such as a gift made to a 
charity or a visit to a hotel or restaurant, mar-
keters can help determine how consumers 
perceive the time since the event.”

—Wendy  Frost
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Along Texas’ nearly 41,000 miles of rural roads, 
a motorist is likely to encounter crisscross-
ing cracks up and down a good amount of the  

asphalt pavement.
Texas has the largest network of rural roads in the 

nation, and much of that network rests on vexing clay 
soil. This expansive soil wreaks havoc on roads as it 
swells when it gets wet and shrinks as it dries out. And 
the sustained heat of Texas’ long summers, which soft-
ens the asphalt and makes it vulnerable to rutting and 
cracking, compounds the problem. 

Samer Dessouky will be spending much of the 
year ahead finding the most viable and cost-effective 
solutions to fix the pockmarked and fractured roads. 
Dessouky, an assistant professor of civil engineering, is 
leading a team of researchers that includes faculty mem-
bers at Texas A&M University and Lamar University on 
developing routine maintenance strategies for the Texas 
Department of Transportation (TxDOT).

“TxDOT is currently experiencing edge-cracking 
problems for their FM [farm-to-market rural] roads, 
especially on the east side of Texas, and they put up a 
problem statement to the researchers on how they can 
solve it,” Dessouky says.

Dessouky has received funding from TxDOT and 
UTSA to explore the best solution to rehabilitate the 
roads. Some of the roads could be fixed by adding fly 
ash or hydrated lime to stabilize the clay soil. Or the 
best solution might be to lay a special geogrid fabric be-
tween the soil and base layer to protect the roads from 
the clay movements. Other solutions could be adding 
more layers of asphalt on top of the road or extending 
the shoulder on the sides of the road.

“There are mostly longitudinal cracks,” Dessouky 
says. “So, in order for me to find out what are the reasons 
these cracks happen, I have to go and inspect the sites.”

Dessouky will be working with researchers from 
the Texas Transportation Institute (TTI) at Texas 
A&M University, where Dessouky earned his doctor-
ate in civil engineering in 2005, specializing in asphalt  
materials research.

They will utilize ground-penetrating radar equip-
ment to analyze the road foundations and the soil 

underneath for this rural road repair strategies proj-
ect. They will also analyze TxDOT’s Pavement 
Management Information System database. The da-
tabase collects real-time survey photos of roads within 
the TxDOT system.

 “Joining forces really helps advancing the research. 
So that’s my strategy,” he says.

Dessouky joined the faculty in the College of 
Engineering at UTSA in 2007, after a two-year post-
doctoral stint at the University of Illinois at Urbana-
Champaign, where he worked as a research scien-
tist in the Department of Civil and Environmental 
Engineering.

After joining UTSA, he was provided funding to 
add equipment to the college’s new Superpave Facility 
laboratory, which was established in 2006 by Tom 
Papagiannakis, the chair of the Department of Civil 
and Environmental Engineering.

In November 2008, the American Association 
of State Highway and Transportation Officials 
(AASHTO) gave the Superpave laboratory national 
accreditation, enabling faculty to apply for TxDOT 
projects and national grants and offer asphalt binder 
training to workers needing certification. UTSA is one 
of only two universities in Texas whose asphalt labo-
ratories have AASHTO accreditation.

“Instruction takes place at the laboratory,” 
Papagiannakis says. “That is very important. Classes 
take place there, and the students gain experience 
working in a nationally accredited laboratory.”

The laboratory allows Dessouky and his student 
assistants to conduct compaction testing on warm as-
phalt mixes, another TxDOT project that Dessouky 
is co-leading. Warm-mix asphalt is a breakthrough 
technology in the U.S. asphalt pavement industry,  
although it has been used in Europe for many years. 
The new technology allows workers in the field to 
heat bitumen—the viscous, black oil by-product that 
binds the rock material in asphalt pavement—at lower  
temperatures by adding liquids with a lower boiling 

point. Lowering the heating temperature for the bitu-
men saves energy and decreases the greenhouse gases 
emitted while paving roads.

“There is a big move for most of the state [depart-
ments of transportation] and the Federal Highway 
Administration to go toward that direction because 
of the advantage of saving energy,” Dessouky says. 
“We are running out of resources eventually. So this 
move would save millions and millions of dollars for 
taxpayers.”

Dessouky and his team will be testing how easily 
various warm mixes compact to achieve the 92 percent 
density standard for roads. He and his students will be 
making asphalt pavement samples in the Superpave 
laboratory—using the lab’s gyratory compactor—
and testing how easily the warm mixes bind together 
at lower temperatures.

“If you can know how much effort you need to 
compact in the lab, you can estimate how many passes 
for the roller in the field to go over it,” Dessouky says.

His lab work doesn’t end there. While he’s work-
ing on that two-year project, he will collaborate on 
another yearlong project that involves traveling to 
TxDOT’s 25 different districts to learn how each dis-
trict selects the treatment methods in its road net-
work. They will also be gathering data about the ef-
fectiveness of each project. From these discussions, 
Dessouky and his team will develop a set of best prac-
tices standards for decision-makers regarding reha-
bilitation and preventative road maintenance. “The 
goal of TxDOT is to save money,” Dessouky says. “For 
example, if some district is using a good technique to 
make a good decision, and it could be cheaper, maybe 
other districts can use it.”

Dessouky’s projects are numerous, but he says he 
and Papagiannakis are expecting even more research 
grants now that the Superpave facility is nationally 
accredited.

“We continuously keep an eye on what is available 
nationally,” Papagiannakis says.

By Analisa Nazareno

Engineer explores ways 
to give Texas drivers 
smoother roads

SAMER DESSOUKy

Assistant professor, Department of Civil and Environmental Engineering

samer dessouky’s research interests include a multiscale approach for modeling 

hot mix asphalt, developing criteria to assess asphalt mixes performance during 

compaction, highway and traffic engineering, geometric and structural design, and 

maintenance and rehabilitation of highways. his work has been published in nearly  

20 refereed journals.

dessouky received a bachelor’s degree in civil engineering from ain shams University 

in cairo, a master’s degree in civil and environmental engineering from washington 

state University and a Ph.d. in civil engineering from texas a&m University.
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There are 100 billion neurons in your 
brain, each one reaching to touch a 
thousand others in a vast and complex 

network that would make the global power 
grid look like child’s play.

But the spongy, folded tissue inside your 
skull is much more than an electrical grid 
filled with cells. The brain, as UTSA’s Charles 
Wilson describes it, is the organ of the mind. 
It is the center of thought, perception and ac-
tion—the things that make us human. It is 
also a complex biological system that pres-
ents one of the greatest remaining myster-
ies to science.

“The magnitude of the challenge is not for 
people who want to answer little questions. 
It is for people who want to take on big prob-
lems,” says Wilson, who holds the Roland 
K. and Jane W. Blumberg Professorship in 
Bioscience and is the director of UTSA’s re-
cently established Neurosciences Institute.

Neuroscience has been a strong compo-
nent of UTSA’s basic science program since 
the days of the university’s founding. But sev-
eral years ago, Wilson spearheaded a mission 
to give UTSA a place at the table of research 
universities known for grappling with the 
mysteries of the brain. The Neurosciences 
Institute became official in 2008, folding into 
UTSA’s plan to become a top-tier research 
institution. In addition to offering its fac-
ulty members research and administrative  
support, the institute hosts brain outreach 
lectures for the public, welcomes acclaimed 
international neuroscientists to speak at 
UTSA, and provides collaborative opportu-
nities for a team of 21 scientists who are work-
ing to understand the basics of how a healthy 
brain works and what goes wrong during neu-
rological disease.

“It is a bigger problem than most of the 
problems we face in science, and it has to be 
addressed at many different levels, from mo-
lecular to human cognitive research,” Wilson 

says. “It is impossible to succeed if we focus 
too much. On the other hand, individual sci-
entists have to focus their research. So the 
purpose of the Neurosciences Institute is to 
support the work of all these individuals and 
to collectively keep us on our mission to un-
derstand the brain and the mind at all those 
different levels.”

The institute brings together faculty mem-
bers from diverse disciplines such as biol-
ogy, mathematics and computer science. 
Individually, they study topics such as the ba-
sic biology and function of brain structures, 
cognitive issues including memory and lan-
guage learning, and disease states such as ad-
diction, Parkinson’s disease and Alzheimer’s 
disease. They share resources and ideas and 
collaborate on grant projects. Together, the 
scientists say, they are painting the picture of 
what it means to be human.

Synergy is a word that gets used a lot here.
“In my mind, this is like a think tank,” says 

Brian Derrick, a professor of neurobiology 
who is devoted to studying memory and 
the hippocampal formation. “We work as a 
group, not just as collaborators. We are being 
forced to understand the work of everybody 
else, and we find that it helps us in the way we 
approach our own research.”

Still, there is a lot of diversity in individ-
ual research interests. Some faculty at the 
Neurosciences Institute are zeroing in on a 
single type of cell, while others are engrossed 
in understanding a broader process, such as 
the brain’s role in reproductive behavior or 
language learning.

There’s been a fundamental shift in the 
overall view of the brain, Derrick says. “We 
used to think functions were localized within 
different structures,” he says. “We are finding 
now that it is the kind of computation that the 
structure does [that] is what is important in 
whether or not the structure is involved in 
that function.”

It is the mathematician’s perspective, and 
the way so many research efforts now begin—
with mathematical modeling of the scien-
tist’s hypothesis. Experiments follow to ei-
ther confirm or disprove, or even refine the 
hypothesis.

Derrick begins with modeling as he tries 
to understand how short-term memories 
move to longer-term storage, a process that 
involves the hippocampal formation. The hip-
pocampus is one of two regions in the brain 
that continue to make neurons throughout 
life, but beginning in middle age, this produc-
tion of neurons slows.

“That seems to account for a lot of the 
memory impairments that one sees in older 
adults,” says Derrick. He is testing the the-
ory that the newer neurons are responsible 
for new memories being formed, and as their 
production declines,  people have a more dif-
ficult time with short-term memory.

“My research suggests that if you can stim-
ulate the production and survival of these 
neurons, you improve memory,” he says.

Nicole Wicha, assistant professor of bi-
ology, focuses on a different cognitive pro-
cess—how the brain understands language 
and how language can shape the brain. She 
is trying to define the neural basis for how 
the brain takes the simple sounds produced 
by a speaker and interprets them in complex, 
meaningful ways. One focus of her research 
is to understand how the bilingual brain man-
ages to maintain its two languages separately, 
and at the same time easily switch between 
them when needed.

Language exposure affects other areas of 
cognition, she has found. People who learned 
multiplication tables in Spanish, for example, 
usually continue to compute basic math in 
Spanish throughout their lives, even if they 
become fluent in another language.

“Our lab experience is showing that people 
tend to fall back on their language of learning 

what it means to be hUman
Neurosciences Institute  
delves into the mystery  

of the human brain
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age. But if you look at the brain, you don’t see 
the changes; you don’t see massive cell death.”

Another research interest is the concen-
tration of cholesterol that increases with age, 
particularly in people with Alzheimer’s dis-
ease. Santamaria wants to understand why 
this occurs.

Carlos Paladini, who came from Portland, 
Ore., four years ago, was drawn by the oppor-
tunity to collaborate with faculty already at 
UTSA who are at the leading edge of tech-
niques in computer modeling, imaging and 
quantitative analysis.

Also an assistant professor of biology, 
Paladini is another who is focused on the 
internal workings of a cell within a critical 
brain circuit. His research concentrates on 
the dopamine neurons that are entwined 
with human feelings of satisfaction and plea-
sure. There are 300,000 of them clustered in 
the ventral midbrain—a small number com-
pared to the overall billions of neurons in the 
brain. But dopamine cells are the ones that 
are hijacked by addiction and damaged by 
Parkinson’s disease.

Using mathematical modeling and ad-
vanced imaging techniques, Paladini is work-
ing to understand precisely what makes these 
neurons fire and how they are affected by 
different stimuli. Fluorescent dyes and ad-
vanced imaging techniques make it possible 
for him to examine the action of proteins on 
the surface of the dopamine neuron and see 
what sort of changes occur when the cells 

are exposed to substances such as addictive 
drugs. He also measures the voltage inside a 
single cell to record changes in electrical ac-
tivity during these chemical exposures.

In a healthy brain, the reward-seeking re-
sponse is vital to many positive and necessary 
things in life, such as the drive to succeed, the 
satisfaction of a meal, the pursuit of a mate, 
Paladini says.

“There are drugs on the market to treat 
addiction, but they turn off everything,” he 
says. “People lose interest in everything. We 
are trying to figure out how to turn off one 
part, the addictive response, and leave every-
thing else alone.”

Wilson, when he is not wearing his ad-
ministrative hat, has deep interest in the basal 
ganglia, an area where the brain generates 
its own autonomous activity that does not 
rely on external stimuli. He studies how sen-
sory and motor signals interact in the basal 
ganglia and the role they have in the brain’s 
computations.

Essentially, Wilson says, the brain is a liv-
ing computer, and diseases of the brain are 
errors in computations. Psychiatric diseases 
such as schizophrenia, degenerative diseases 
like Alzheimer’s, and genetic diseases such as 

Huntington’s, all have their onset when the 
brain makes mistakes.

“In all these diseases, ultimately what hap-
pens is electrical activity of the nervous sys-
tem is pathologic,” Wilson says.

And with those 100 billion neurons in the 
brain, there’s no shortage for study. Plans call 
for adding five more faculty members to the 
institute in the next five years to expand the 
areas of specialized study. But every neu-
roscientist, regardless of where they focus, 
wants to find something that will offer hope 
to those who grapple with debilitating con-
ditions, Wilson says.

“These diseases are horrendous, and they 
have been untouched by our medicine, for 
the most part,” Wilson says. “There are treat-
ments, which have been great achievements. 
But still we don’t understand the basis of 
these diseases; we don’t have cures for them. 
This is the real challenge for neuroscientists.”

Wilson sees another quest as well—one 
that is first on his list of why he goes to work 
each day. It is the desire to understand what 
we are.

 “That is probably the most fundamental 
question that humans ask,” he says. “What is 
it to be human?”

for those concepts,” Wicha says. “The bilin-
gual brain is really fascinating in that way.”

The lab is currently looking at how these 
concepts are remapped to a new language, 
for example, in bilingual education teach-
ers who have to teach basic math concepts 
in their second language.

San Antonio’s diverse culture, mixed with 
native Spanish speakers from throughout 
Latin America, makes the city a living labo-
ratory for her.

“It is a rich community to study language, 
especially in the bilingual brain,” Wicha says.

As a child, Kelly Suter was so fascinated 
with human reproduction that her parents 
dragged her off to a psychologist to find 
out why their 5-year-old was so interested 
in the diagrams in the family encyclopedia. 
There was nothing wrong, and the curious 
child grew up to become a college chemistry  
major, which led the budding scientist to 
the study of human endocrinology and 

chemicals called gonadotropin-releasing hor-
mones. These are produced by specialized 
neurons in the brain, which pulsate hourly 
to release the hormones that regulate repro-
duction. Disruptions and abnormalities in 
this oscillating cycle are at the root of many 
fertility problems.

“While most people think reproduction 
is about things below the waist, really, repro-
duction is controlled by the brain,” says Suter, 
an assistant professor of biology.

Her work, supported by the National 
Institute of Child Health and Human 
Development, focuses on understanding 
how these specialized neurons release and 
control the hormone, and what goes awry 
during reproductive problems.

For some faculty, the challenge means 
peering inside the cell itself with high-tech 
tools capable of watching molecules in action.

Fidel Santamaria, assistant professor of bi-
ology, is using fluorescent dyes and two-pho-
ton microscopes that are sensitive enough to 
detect items one cubic micron in size.

He is trying to track the minute changes 
within a cell that slowly lead to age-related 
mental decline.

“Why do people start losing memory and 
brain function?” he asks. “It begins in middle 

CHARLES J. WILSON

Roland K. and Jane W. Blumberg Professor of Neurobiology

Director, UTSA Neurosciences Institute

charles J. wilson’s research interests focus on the operation of the basal 

ganglia, a set of brain structures important in movement and motivation. 

work in his lab concentrates on the contribution of each type of neuron to 

the computational function of brain circuits. he has authored or co-authored 

more than 100 articles in peer-reviewed scientific journals.

wilson received a bachelor’s degree in psychology from the University 

of colorado, and a master’s and a Ph.d. in biopsychology, also from the 

University of colorado. his postdoctoral research in neurophysiology was 

conducted at michigan state University.
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We�are�being�forced�to�understand�the�work��
of�everybody�else,�and�we�find�that�it�helps�us��
in�the�way�we�approach�our�own�research.”



Blood loss—whether brought on by gunshot wound, flying 
shrapnel or explosive concussion—has been the leading cause 
of battlefield death. The body’s own survival systems can trick 

a medic into misunderstanding how much blood a wounded soldier 
has lost and how close that soldier may be to dying.

Researchers are trying to find a more definitive indicator of blood 
loss. Then they can develop diagnostic tools for the battlefield that 
rapidly measure these body cues to give a medic better information 
about the patient’s true state.

The first step, though, is finding a safe way to simulate hemorrhage 
in a laboratory setting.

William Cooke, a professor of kinesiology at UTSA, is employing 
a negative pressure chamber that applies changes to the lower body of 
volunteers as a means to simulate battlefield blood loss. The experi-
ments, funded by the Department of Defense and carried out in col-
laboration with PERL Research, a Huntsville, Ala., engineering firm, 
are a first step in a long road to give combat medics a rapid diagnostic 
tool that could help save soldiers’ lives.

The current problem is this: The human body has an intricate sur-
vival system that kicks in to compensate for hemorrhage. As blood 
flows out of the body, pressure receptors in the large arteries sense 
decreasing blood volume and send cues to the heart to speed up the 
pumping rate. So a wounded soldier with a damaged leg or arm or 
with severe internal injuries can still have a strong pulse, and in fact 
may be conscious enough to tell a medic, “I’m OK.”

But that compensatory system is maximized once the body loses 
about 40 percent of its blood, and a pulse doesn’t tell the medic how 
close the injured soldier is to this critical point. Death can occur mo-
ments after a medic felt a strong pulse and had a conversation with 
the patient.

“What a medic really needs to know on the battlefield is how much 
blood the soldier has lost,” Cooke says. “You can see he is bleeding, 
but three or four others may be bleeding, too. How does the medic 
decide which person to go to? The heart rate does not give you enough 
information.”

Cooke’s negative pressure chamber works along the same prin-
ciple as an iron lung, a device invented in the early 1900s that used 
negative pressure changes to assist the lungs of polio sufferers who 
could not breathe on their own. Years later, the space mission Skylab 
began taking humans on long deployments into orbital space, and re-
searchers developed a lower body negative pressure device to help the 
astronauts cope with extended periods at zero gravity.

The sleek white cylinder in Cooke’s laboratory follows this model 
from the space program. It opens wide enough on one edge to slide a 
human test subject’s legs and lower torso into the tube. Then, a neo-
prene skirt is used to seal the test subject at the waist before the de-
vice is activated.

As negative pressure builds in the tube, it pulls blood away from 
the upper body and brain and into the lower torso and legs. This dis-
placement tricks the heart and brain into thinking that the body is 

By Cindy Tumiel

bleeding, and the brain activates coping mechanisms that defend 
against dangerous reductions in blood pressure.

“The heart does not know the difference if blood is being dis-
placed or if blood is being lost,” Cooke says. “What it notices is that 
there is not a lot of blood coming back to it.”

The laboratory tests will simulate blood loss that can occur when 
a limb is severed or severely damaged. Researchers will pay close at-
tention to stroke volume, or the amount of blood being pumped 
with each beat during the simulated blood loss. Stroke volume falls 
as blood returning to the heart decreases. Such information would 
be helpful in battlefield triage, when medical personnel are deter-
mining which soldiers have the most critical injuries.

“Stroke volume is what a medic needs to know on the battlefield 
but can’t,” Cooke says. “The pulse rate doesn’t tell you that. So what 
other physiologic variables do we have that we can measure? That is 
the point of the study.”

Cooke has a hypothesis that skin temperature of the face and 
head decreases in conjunction with decreases of stroke volume. If 
experiments with the negative pressure chamber confirm the hypoth-
esis, they will develop and test computer-driven sensors that could 
be used in the battlefield to make rapid measurements of the skin 
temperature in the web of arteries below the scalp.

“The amount of blood leaving the heart directly reflects 
how much blood is entering the heart,” Cooke says. “If we know 
that a medic can’t measure stroke volume and heart rate gives 
him no information, then we need some better tools. A better 
tool might be the thermal image of the arteries of the brain and how 
these temperatures change and correlate with reductions in pressure.”

The temperature sensor could be deployed with the medic. But 
the long-range goal of the research project is to mount these new 
tools onto robotic devices that could go into the danger zone of a 
battlefield in advance of the medic.

 “Medics have incredibly high fatality rates,” he says. “Our idea  
is to use robotic remote triage.”

WILLIAM H. COOKE

Professor, Department of Health and Kinesiology

Adjunct Associate Professor, Department of Physiology, UT Health Science Center at San Antonio

william h. cooke’s research interests include autonomic cardiovascular regulation, cardiovascular 

adaptations to microgravity and exercise, and remote medical monitoring for combat casualty care. 

his research has been supported by various agencies, including the national institutes of health, 

the national aeronautics and space administration, the american heart association and the 

department of defense. he has authored or co-authored more than 60 articles in scientific journals 

and is a member of the american college of sports medicine, american Physiological society and 

the american autonomic society.

cooke received bachelor’s and master’s degrees in health and human performance from the 

University of houston–clear lake, and a Ph.d. in exercise physiology from texas a&m University.

William Cooke, a professor of kinesiology, demonstrates how a negative 
pressure chamber applies changes to the lower body to simulate blood loss.
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Scientists look at ways to quickly diagnose blood loss
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Older adults may forget important 
appointments with doctors. Some 
may forget to take vital medication. 

Or they perhaps don’t remember that they 
left a pot heating on the stove.

Aging brings changes to how the mind 
works, changes that can cause memory prob-
lems serious enough to undermine the abil-
ity of older adults to live independently. 
Rebekah Smith, an assistant professor of psy-
chology, has turned her focus to these prob-
lems of aging. At her Cognitive Aging Lab in 
the College of Liberal and Fine Arts, Smith 
and several graduate students are working 
to understand what happens to the mind as 
people age, and, more importantly, what can 
be done to help older individuals perform 
the routine but necessary cognitive tasks that 
contribute to their quality of life.

“As our society is increasingly getting 
older, we want older adults to be able to live 
independently,” Smith says. “If you are go-
ing to live independently, it is important that 
you can remember to take your medicine; 
that you can remember to turn off the stove. 
Remembering to do things is also important 
for our social interactions with other people, 
and that is something that people often don’t 
think about.”

The tasks she describes are part of pro-
spective memory, or the process of planning 
and then remembering to complete an in-
tended action. Smith, who came to UTSA 
four years ago, recently launched a research 
effort aimed at understanding the workings 
of prospective memory.

With a $1 million federal grant from the 
National Institutes of Health, Smith has  
begun a five-year project that will compare 
the differences in prospective memory be-
tween younger and older adults. She is now 

By�Cindy�Tumiel

enrolling and collecting data from volun-
teers in two age groups: 18-to-30 year olds 
and 60-plus year olds. Studies have shown 
there are differences in the way that memory 
functions in the two age groups. The proj-
ect will involve as many as 1,000 volunteers  
and ultimately will develop and test tech-
niques that may help older adults remember 
things better.

“In particular, we are interested in improv-
ing prospective memory for older adults,” she 
says. “That will have applied benefits for the 
individual and for society.”

Smith started her college career as a math 
major. But as she began graduate school, she 
discovered a love of psychology and a fasci-
nation with human memory. She was drawn 
to the experimental side of the field; the re-
search arena gives her a chance to incorporate 
her analytical talents with a psychologist’s in-
sights into the workings of the human mind.

“The analytic skills that are important in 
mathematics are also important in doing cog-
nitive psychology,” Smith says. “It combines 
the two in a field where I really feel that I can 
make a difference.”

Smith and her graduate research assistants 
are using mathematical modeling to study the 
underlying cognitive processes that are in-
volved in prospective memory and to develop 
tests that explore how younger and older peo-
ple do those tasks differently.

Take the chore of buying groceries after 
work. The task actually incorporates several 
cognitive tasks, Smith explains. For open-
ers, you have to remember that you need to 

do something after work. Then you need to 
remember when and where to stop, choos-
ing the grocery store and not the dry cleaner, 
for example. Once you make it into the store, 
you have to remember specifically what you 
planned to buy.

“We are investigating how age influences 
each of those aspects,” says Smith. “We know 
there are differences between younger and 
older adults. What we want to understand 
is why those differences are there. Exactly 
what parts of the prospective memory task 
are older adults having difficulty with?

“It’s not enough to know that age changes 
how we do these tasks,” Smith says. “Why is 
that happening?”

Volunteers will provide their input using 
assorted computer tasks that measure their 
performance on a battery of memory tests.

The tests take about 90 minutes and each 
gets progressively more challenging, as re-
searchers ask participants to perform several 
mental tasks simultaneously. In one test, for 
example, participants are asked to answer 
true-false questions on a computer screen 
while they simultaneously try to respond 
to auditory cues delivered through a set of 
headphones.

“That is what we often are asked to do in 
real life,” Smith says. “We often have to try to 
concentrate on more than one thing at the 
same time.”

One of the questions she is addressing is 
how aging influences working memory, or 
how much information an individual can 
process at one time, and how this relates to 

age-related differences in prospective mem-
ory. Smith wants data that will offer detailed 
measurements of those differences, which 
will give clues about the kinds of techniques 
that may improve prospective memory 
performance.

She also wants to analyze data for sub-
groups of older adults, testing whether sig-
nificant differences develop as people move 
from their 60s into their 70s and 80s. “This is 
a new area of interest as people live longer,” 
Smith says. “Are there differences between 
the ‘young old’ and ‘older old,’ and can we 
explain what they are?”

Another question is whether continued 
mental activity helps older adults retain pro-
spective memory skills.

“We want to know if older adults are still 
working or volunteering, essentially how 
busy are they in their lives? If someone has 
to deal with more in their daily life, will they 
then deal better with more information in the 
laboratory?”

In collaboration with psychology grad-
uate student Deborah Persyn, Smith is 
also studying personality differences in the 
younger volunteers to see how personality 
relates to prospective memory abilities.

“Ultimately, the goal is driving toward an 
understanding of how prospective memory 
changes; not just the cognitive aspects but 
finding a broader perspective on prospective 
memory and aging,” Smith says. “We want to 
develop tools that will help older adults main-
tain their quality of life and independence for 
as long as possible.”

REBEKAH E. SMITH

Assistant professor, Department of Psychology

Director, UTSA Cognitive Aging Lab

rebekah e. smith specializes in cognitive psychology and cognitive aging. her research 

interests include memory in young and older adults, prospective memory, false memory, 

memory correction and improvement, and multinomial modeling.

smith received a bachelor’s degree in math from tulane University and a master’s and Ph.d. in 

cognitive psychology from the University of north carolina at greensboro. her postdoctoral 

work was conducted at the georgia institute of technology and the University of north 

carolina at chapel hill.
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followed by non-Hispanic white mothers. Non-
Hispanic black mothers are the most likely to have low 
birth weight infants. This finding is a paradox, Sparks 
wrote, because the two minority groups have similar 
socioeconomic profiles.

One explanation could be better health behaviors 
and practices for Hispanics during pregnancy, including 
lower rates of smoking and drinking alcohol, she says.

In another study, Sparks investigates the im-
pact of the Special Supplement Nutrition Program 
for Women, Infants, and Children (WIC) on child-
hood morbidity. Funded by the Institute for Research 
on Poverty at the University of Wisconsin, as part 
of a grant from the United States Department of 
Agriculture Research Innovation and Development 
Grants in Economics, the study examines how WIC 
can serve as a mediating mechanism to decrease dis-
parities in early childhood health outcomes for low-
income children by reducing the impact of food inse-
curity in these homes. Publications from this grant are 
forthcoming in the Journal of Human Lactation and the 
Journal of Children and Poverty.

When comparing families who use WIC and those 
who are eligible for the program but do not use it, 
Sparks’ research showed maternal WIC usage protected 
against low birth weight and poor childhood health.

But child WIC usage, which differs by race and eth-
nicity, showed very little difference in health outcomes 
between those who participate versus those that are 
eligible to use the program but don’t.

She says there is a good health referral system 
through WIC, which helps women who use these ser-
vices know where to go for assistance if their children 
are having health problems.

“I think different people use different mechanisms 
to deal with child health and resources,” Sparks says. 
“I’m not saying there’s a direct link between race/eth-
nicity and how people access resources, but there are 
different coping mechanisms across groups and how 
they use social support and other types of networks to 
deal with child health problems.”

Sparks’ research also showed foreign-born 
Mexican-origin Hispanic women use WIC at the high-
est rates and initiate and continue breastfeeding at  
the highest rates.

Filling the Gaps
“A health goal for the nation is to reduce infant and 
child mortality and to increase healthy deliveries, and 
research and medical professionals are working to 
those goals,” Sparks says. “The U.S. is doing much bet-
ter on these health indicators than we were several 

decades ago. But there are certain racial/ethnic and 
low income groups that need more attention if gaps in 
these outcomes are to be eliminated.”

Sparks says she’s been thinking about the influx of 
Hispanic populations to rural areas and how this pat-
tern of settlement is changing the face of what many 
rural areas look like.

But if rural areas are most familiar with serving a 
single type of client, most often non-Hispanic whites, 
and people in social service and health offices are hav-
ing this new mix of clients, Sparks says the question 
that needs to be studied is how can these services best 
address the needs of a new set of clients.

Sparks says most programs and policies, particu-
larly social services, have to be dynamic in order to 
meet the needs of the population groups they serve.

“We have to inform the people making policy deci-
sions about how population groups are using services 
to better their health,” Sparks says. “And many of these 
conversations should be focused on the changing com-
position of the population.”

That’s something she stresses to future demogra-
phers. Her students say Sparks’ knowledge is in the 
forefront of her field, and she encourages them to pur-
sue their own research publication interests.

“Beyond the classroom, Dr. Sparks maintains a fo-
cus on both furthering her own research and explor-
ing the research of others so that her knowledge base 
remains current, topical and even cutting edge,” says 
Mary Bollinger, a May 2010 Ph.D. recipient and for-
mer graduate student of Sparks’.

“It is wonderful to share my educational journey 
with Dr. Sparks because her passion for demography 
and teaching, her dedication to her students, and her 
overall commitment to excellence in scholarship in-
spire me.”

And her work has far-reaching implications, 
says Lloyd Potter, professor and interim chair of the 
Department of Demography and Organization Studies. 
It has the potential to identify risk factors for low birth 
weight infants in specific sub-populations that could 
lead to developing prevention efforts in San Antonio 
and beyond.

“Her work clearly illustrates the caliber of scien-
tist we have at UTSA and the university’s capacity to 
contribute to addressing significant health and social 
issues in our community and in the state,” Potter says. 
“Dr. Sparks and her research have had a tangible in-
fluence on the educational experience of the diverse 
group of graduate students in UTSA’s Ph.D. program 
in applied demography.”

P. Johnelle Sparks has dedicated her career to an-
swering unexplained questions about maternal and 
child health. Since joining UTSA in 2006 as an assis-
tant professor in the Department of Demography and 
Organization Studies, she has concentrated on health 
inequalities among racial and ethnic groups.

It’s an interest that was ignited when she was just a 
teen growing up in Little Rock, Ark. There, her school’s 
high teen pregnancy rate prompted questions about 
the norms and behaviors that contribute to teen preg-
nancy. As a student at the University of Arkansas, she 
used her teenaged experience as a springboard to ex-
plore infant mortality rates. And her Ph.D. dissertation 
at Pennsylvania State University looked at low birth 
rates in different rural settings.

“What my discipline is good at is showing patterns 
across populations,” Sparks says. “As a rural sociolo-
gist and demographer, I draw on different perspec-
tives to examine how social structures work and how 
people operate within them. The whole point of my 
research is to help people who may not know how to 
help themselves.”

Today, she has had several articles featured in pub-
lications, including some of the premier peer-reviewed 
journals in her field, Social Science and Medicine and 
Maternal and Child Health Journal.

Her published work is based on national studies 
and large representative samples, but she feels there is 
also value in studying things locally and knowing the 
context of a place.

Groundbreaking work
In her study published in Social Science and Medicine, 
“One Size Does Not Fit All: An Examination of Low 
Birth Weight Disparities Among a Diverse Set of 
Racial/Ethnic Groups,” Sparks explored behaviors of 
mothers from several different racial groups and their 
influence on low birth weights.

The groups she looked at included non-Hispanic 
white, non-Hispanic black, U.S. born Mexican-origin 
Hispanic, foreign-born Mexican-origin Hispanic, other 
Hispanic, Native American and Asian mothers.

Her research showed Hispanic mothers are most 
likely to have babies with healthier birth weights, 
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Yusheng Feng used to work on mathematical modeling of 
nano-thin films in semiconductors, but now the mathema-
tician and mechanical engineer is using his expertise in a 
whole new way—searching for better cancer treatments.

A career in industry left Feng craving problems to solve. Now an 
associate professor of mechanical engineering at UTSA, he’s found 
plenty. His projects all involve computer simulation and mathemati-
cal modeling applied in a range of areas—from treatments for pros-
tate and liver cancer and drug delivery using nanoparticles to bioheat 
transfer (i.e., temperature variations within tumors and surrounding 
tissues that affect the way cancer treatments work).

“When I came back to academia, I wanted to find some interesting 
areas to work in [that have] more open questions,” he says.

Cancer, with its roots in biology, offers the research challenges 
Feng sought. “Using mathematics as a tool, I believe that the big break-
through will be in biological areas this century as opposed to physics 
in the last century.”

Feng, who joined UTSA’s faculty in 2007, received a competi-
tive career grant supporting biomedical research from the National 
Institutes of Health the same year. He is on the core faculty of the joint 
bioengineering Ph.D. program of UTSA and the University of Texas 

Health Science Center at San Antonio, and he also directs UTSA’s 
Computational Bioengineering and Nanomechanics Lab.

But it was in 2004 that he received his first biomedical research 
opportunity. Two years into his job as an assistant professor of 
mathematics at Concordia University and research fellow at the 
University of Texas at Austin, he became involved in a collaborative, 
multidisciplinary research project between UT and M.D. Anderson 
Cancer Center. The project, which studied real-time surgical con-
trol for image-guided laser treatment of prostate cancer, was part 
of the Dynamic Data Driven Application System (DDDAS) initia-
tive sponsored by the National Science Foundation. Feng was one 
of three original researchers who produced preliminary results that 
led to the research effort.

Feng’s role in that project was to create the computer simulation 
and mathematical models that guided the laser, using magnetic reso-
nance thermal imaging (MRTI) while monitoring the temperature 
of the tumor and other tissues during a procedure and making ad-
justments based on constant feedback from the imaging device. The 
DDDAS project, which Feng called a success, wrapped up in 2009, 
and lessons learned from that study continue to inform other areas 
of his research, he says.

“Commonly used treatment of cancer is either surgery, chemo or 
radiation,” says Feng. “But now you may use a laser to treat cancer,” in 
a process called ablation, which surgically removes tissue.

A key issue is optimizing the laser treatment in order to “minimize 
damage outside and maximize the damage inside” a tumor, Feng ex-
plains. To that end, computer simulation gives surgeons a more pre-
cise plan for using lasers.

“[Surgeons] have to use computers for treatment planning and 
surgical control,” he says. “So that’s where I come in, to do the opti-
mization simulation to tell them OK, turn it on.”

J. Tinsley Oden, who was the principal investigator of the DDDAS 
project, says the relatively recent advent of computational modeling 
has enormous implications for science and medicine.

“We can sort of look into the future,” says Oden, who is consid-
ered the father of the field of computational mechanics. He is an as-
sociate vice president for research at UT Austin and founder and di-
rector of the Institute for Computational Engineering and Sciences.

Researchers intent on finding new and better ways to treat can-
cer increasingly collaborate in teams drawn from a range of academic 
disciplines. As such, Feng plays a key role in forming the kind of part-
nerships among academic disciplines that are essential to marshaling 
the full power of computational modeling, Oden says.

“Mathematics, physics, chemistry, medicine, biomedicine,  
biology—specialists from these disciplines have learned the impor-
tance and benefits of collaboration,” Oden says. Feng “is in the mid-
dle of all of it.”

Feng, trained in computational mechanics and applied mathemat-
ics, is building on knowledge gained from the prostate cancer project 
with another research project focused on liver cancer in which he is 
collaborating with a researcher at the University of Colorado Denver. 
In this project, the heat source is radio frequency (RF) rather than 
a laser, and the diagnostic imaging is done by ultrasound instead of 
magnetic resonance imaging (MRI). Using RF and ultrasound is 
much less expensive, Feng says, but it is more challenging to opti-
mize the surgical process.

The key to a successful surgery for prostate and liver cancer 
using either laser or RF is to control bioheat transfer in tumors. 
Temperatures vary among normal tissue, tumors, arteries and veins, 
for example, which affects the laser or RF’s potency. Feng is working 
on equations that account for these temperature changes, which no 
models currently capture accurately.

Some forms of cancer—those with cells spread over a larger 
area—require a different treatment approach.

 “Usually, the impact area [of the laser itself] is very small,” Feng 
says. “Sometimes the tumor is bigger than that. That’s where the 
nanoparticles will be used to enhance the treatment effect.”

Yet another of Feng’s projects involves silicon nanoparticles with 
a gold shell that are injected into tumors.

“You can tune the thickness and diameters of the nanoparticles 
and then you get the maximum heat absorption,” he says.

Other nanotechnology projects are in the works, including a col-
laboration with Boston University that uses nanotubes to deliver 
drugs under magnetic influence. Feng’s task is to create computer 
models to simulate the drug delivery process.

The goal behind the various cancer research projects Feng and his 
collaborators are involved in is to find ways to treat cancer effectively 
while doing as little damage as possible to healthy tissue.

“Chemotherapy is very toxic; it’s like you give a poison to the body 
everywhere,” Feng says. “And the radiation therapy can only target 
a large area in current practice. It doesn’t matter if it’s good or bad. It 
just kills [all the cells].”

As a result, side effects abound, he explains, including hair loss 
during chemotherapy, which targets fast-growing cells.

“The idea of patient-specific and targeted medicine can be viewed 
as ‘This is the organ, that’s the part you want to treat.’ You can spare 
the healthy part and only treat the sick part,” he says.

It is possible to design treatment specific to a patient and formu-
late a more accurate prognosis by taking a patient’s information and 
using it to create predictive models, Feng says.

“Cancer is a terrible disease,” Feng says. “Hopefully, people like 
me can use our analytical skills to contribute [to] cancer research.  
I am glad to see that mathematics and computer simulation are now 
gaining more and more acceptance in the medical field.”

yUSHENG FENG

Associate professor, Department of Mechanical Engineering

Director, Computational Bioengineering and Nanomechanics Lab

Yusheng Feng’s current research areas include computational 
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Yusheng Feng, director of the Computational Bioengineering and Nanomechanics lab, uses his expertise in computa-
tional mechanics and applied mathematics to help search for better cancer treatments.
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In Nature Neuroscience, Todd Troyer from 
the Department of Biology describes his find-
ings with songbirds. Research indicates that 
sleep influences learning, but little is known 
about the mechanisms involved. Troyer’s arti-
cle suggests that sleep modifies the firing pat-
terns of sensorimotor neurons before there is 
improvement in performance.

From the Department of Physics, David 
McComas (UTSA/SwRI) and Robert Ebert 
report the data they received from NASA’s 
Ulysses deep space probe, which indicate 
that the sun has seasonal long-term varia-
tions in the solar wind output. Their article 
was published in the Geophysical Research 
Letters journal.

In his article published in the prestigious 
journal Psychology of Music, Stacey Davis, as-
sociate professor in the Department of music, 
concludes that Johann Sebastian Bach’s solo 
violin pieces utilized rubato. Performers com-
municate various aspects of musical structure 
through the use of slight variations in tempo 
and rhythm, a practice that is typically called 
tempo rubato.

From the Department of Biology, Peter 
Hemond’s findings on how brain cells re-
spond in unison during tasks such as walking 
and talking were published in The Journal of 
Neuroscience. This research utilized computa-
tional modeling and experimental work with 
living neurons to reveal that factors affecting 
the sensitivity of single neurons could impact 
the network as a whole.

Jose Lopez-Ribot from the Department 
of Biology and UTSA’s South Texas Center 
for emerging Infectious Diseases reports 
in Nature Protocols about the use of a high 
throughput system to test for evidence of 
fungal infections on surfaces. This is a critical 
problem in hospitals and is applicable to  
wound care clinical cases or where metal  
devices are placed under the skin such as  
in knee replacement surgery.

Faculty and students at UTSA are involved in a wide variety of research 
projects. We have collected some of their publications over the past year 
to highlight the scope and depth of this work. You will discover that these 
individuals are involved in the cutting edge of neuroscience explorations, 
they are creating novel medical devices utilizing nanotechnology and 
lasers, they are exploring the universe through NASA satellites, and they 
are probing the depth of the human experience through literature, music 
and social interactions. As UTSA moves toward Tier One status, this evi-
dence of their academic productivity will scale up rapidly.

Donald Robin from the Honors College 
provides evidence in the journal Brain & 
Language that apraxia of speech is a central 
deficit in motor programming, which co- 
occurs with other non-speech motor deficits. 
These findings suggest a number of possible 
therapeutic interventions for stroke patients 
with this disorder.

Hamid Beladi from the Department of 
economics published an article in A Journal 
of Economic Behavior & Organization. The 
article demonstrates how an interaction be-
tween ownership rules and trade policies 
provides a rationale for a host government 
to impose a local equity investment require-
ment on a foreign multinational company.  
It is shown that this requirement for local  
investment can raise national welfare by  
removing distortions in the process.

In an article published in the Journal of 
American History, Daniel Gelo, dean of the 
College of liberal and Fine Arts, reviews 
the fate of the Comanche society. Since the 
1930s, anthropologists have been verifying 
aspects of humanity previously denied the 
Comanches, namely a structured social and 
political organization, law and religion. Gelo 
concludes that increasingly these prototypi-
cal plains buffalo hunters have materialized 
as sophisticated actors with their own mani-
fest destiny.

Andrey Chabanov from the Department 
of Physics and Astronomy reports in the jour-
nal Physical Review B about the behavior of 
microwave pulses.

In The Astrophysical Journal, Eric Schlegel 
from the Department of Physics explores  
the dynamic behavior of black holes based  
on data obtained from the Rossi X-Ray  
Timing explorer mission which continues  
in a low earth circular orbit.

Gelu Popescu, professor in the 
Department of mathematics, reports in  
the journal Advances in Mathematics about 
the validity of classical mathematical trans-
forms of relevance to estimations of the  
behavior of conformable maps.

Two articles were published by UTSA  
faculty in the January 2009 edition of the  
journal Proceedings of the National Academy 
of Sciences of the United States of America. 
The first article by biologist Jurgen Engelberth 
explores how plants use various defense mech-
anisms to reduce attacks by insects. In contrast, 
the second article, written by biologist Jose 
Lopez-Ribot, reveals the biological inner 
workings of cellular elements in a major  
fungal pathogen.

In the highly cited journal Neuroscience 
Letters, George Perry, dean of the College of 
Sciences, reports about a unique way of treat-
ing Alzheimer’s disease with precisely defined 
nanoparticles. Amyloid-beta is a protein that 
kills neurons in the brain and this approach  
attempts to reduce the toxicity of this process.

In the journal A Review of Metaphysics, 
Alistair Welchman from the Department 
of Philosophy explores the classic work of 
Friedrich Wilhelm Joseph von Schelling 
(1775–1854), who is widely regarded as an  
enduring yet enigmatic figure in German 
Idealism.

In an article published in the journal 
Nanotechnology, an innovative ecologically 
friendly technique is described to extract 
nanoparticles from natural sources such as  
oak and wheat. This collaborative project  
was completed by Miguel yacaman from 
UTSA’s Department of Physics.
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