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Division of Research and Sponsored Programs

From the President
|

As the president of Tennessee State University, | take great pride in the
accomplishments we have made in the area of research and the tremendous
potential for future success that we possess. Despite the increasing
competition for research dollars, our research enterprise continues to thrive
because research is a high priority at TSU.

The array of projects reviewed in this report represents the efforts of both
senior and junior researchers. Their mission is not only to create new
knowledge, but to disseminate their findings to produce a new generation of
scientists and scholars and to serve the local and greater communities. Our
researchers have more than met the challenge of this three-fold task. They
have created a new benchmark for commitment to achievement in research,
teaching and service.

Our University’s research program is entering into a new era as current
research fields expand and new ones emerge. As you read this report, you
will see the continued success of longstanding projects and accomplishments
in new areas of scientific inquiry and creative thinking. Join me in celebrating
these outstanding achievements at Tennessee State University.

Sincerely,

4 . %-&—)
es A. Hefner
resident, Tennessee State University
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Tennessee State University

From the Vice President
]

It is an honor and a privilege to introduce the inaugural issue of Research Horizons
in a new, innovative, informative format.This edition highlights some of the outstanding
research programs involving our students, faculty, and staff. We trust that the
information provided will entice you to further explore research opportunities at
Tennessee State University (TSU).

Research at Tennessee State has experienced phenomenal growth during the past
decade. Research and sponsored program awards have averaged approximately
$40M annually over the past three years. In order to sustain this growth, the
University must continue to seek and exploit interdisciplinary collaborative
relationships both internally and externally. Collaboration is critically important in
continuing our success in research areas that represent our strengths as well as
developing new research initiatives that will propel the research enterprise at TSU to
new heights. We anticipate the development of new research programs in high-growth
areas such as nanotechnology, biotechnology, learning sciences, and computational
science through collaboration with various federal agencies, national laboratories,
corporations and other universities.

We also believe it is critically important to incorporate our students in research
activities to develop skills in research techniques. Some of the programs that
incorporate outstanding student research component to provide this type of training
are featured in this issue.

Several new research initiatives and programs have been announced that are not
highlighted in this edition. The Tri-State Research Collaboration was initiated to
leverage the research expertise of Tennessee State University, Jackson State
University and Alabama A&M University as well as other institutions in the areas of
nanotechnology, environmental science and homeland security, health research, and
learning sciences. An interdisciplinary program was launched to provide future human
capital for the U.S. intelligence community. This effort has led to the formation of an
Intelligence Community Center of Academic Excellence at TSU involving the College of
Engineering, the College of Arts and Sciences, and the College of Business.

On behdlf of the Division of Research and Sponsored Programs, | commend the
outstanding efforts of our researchers, faculty, staff and students in making new
discoveries and significant contributions to human knowledge. At Tennessee State, we
believe research is essential to excellence in education and enhances the learning
experience of our students. We continue to be committed to excellence in every way!

As always, | remain

Sincerely,

%w; YA
arcus W. Shute, P.E., Ph.D.

Vice President, Research and Sponsored Programs
Tennessee State University
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Division of Research and Sponsored Programs

From the Director
|

In the Office of Research and Sponsored Programs (RSP), it is our goal to foster a
campus culture that enables faculty and staff to conduct research at the highest level.
Toward that end, we have taken steps to ensure that our researchers are able to
develop and submit top-notch, fundable proposals, run productive labs and projects,
and still allow time for them to maintain high-quality interactions with students in the
classroom. This is no small feat.

Fiscal Year 2004 was filled with a number of activities designed to move TSU forward
in the research arena. We have updated and streamlined our policies and procedures
and published them in our Pl Handbook, that is easily accessible online. To provide
training for our researchers and their staff, we established the RSP Academy that
consists of workshops on successful grant writing, responsible conduct of research,
research compliance issues, and technology transfer. Thus, the RSP Academy provides
training support for researchers from the conception of an idea through its
commercialization. Other FY04 efforts include providing funds for laboratory
equipment in areas of high growth as well as detailed planning for upgrading of
existing laboratories and construction of new research facilities. Also, we have made
a concerted effort to stay in close communication with funding agencies so that we
can stay abreast of and prepare for future funding trends.Additionally, we worked with
our Congressional delegation to obtain the necessary resources to further develop the
University’s research infrastructure.

Our FY04 efforts laid the groundwork for a new era of research success for the
University but we realize that we have much hard work ahead to stay the course. My
staff and | are committed to one thing — growing the research enterprise at TSU. It is
both a joy and a privilege to serve this great University, its staff, students and the
community. We look forward to the day when TSU is classified as a research-extensive
institution and we have every intention of making this vision a reality.

Sincerely,

Maria Thompson, Ph.D.
Director, Research and Sponsored Programs
Tennessee State University
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Tennessee State University

A Brief History

The Timeline

I 9 I 5 Enrollment surpasses 1,000

Tennessee State University

Tennessee State University (TSU), a major urban
and one of the Historically Black Colleges and
Universities, comprehensive institution, is an 1890
land grant university founded in 1912 as a normal
school. This unique combination of characteristics
distinguishes it from other academic institutions in
the state of Tennessee. TSU is located in Nashville
on two campuses; the main campus serves the
majority of the traditional students and the Avon
Williams campus, located in downtown Nashville,
primarily serves the needs of non-traditional
students, although other educational programs are
based on the Williams Campus. TSU is mandated
to provide instruction, research, and public service
to a broad clientele within the state of Tennessee,

but welcomes students from some 45 states and
50 foreign countries. The resulting campus
atmosphere is a fascinating blend of American
customs and foreign cultures. Because of its
unique history and mission, the University has a
compelling obligation to prepare minority students
for entry into positions of responsibility in a
multicultural  society. TSU is  broadly
comprehensive at the baccalaureate and master's
levels with schools and colleges in agriculture,
health sciences, arts and sciences, business,
education, engineering, technology and computer
science, nursing, public administration, and
graduate studies. The University offers doctoral
degrees in the biological sciences, engineering,
education, public administration, and psychology.
It has more than 400 full time faculty members
with more than 9000 students.

Diversity at TSU is a research asset and an
academic strength. It is diverse in both student
and faculty population. TSU has more than 36,000
alumni. Many its graduates hold high level
positions of leadership in the United States and
abroad in business, science and engineering,
government, education, law, performing arts,
industry, the military, and professional sports. TSU

I 909 An act of the Tennessee General Assembly established four state Normal Schools in Tennessee.
I 9 I I Professor William Jasper Hale was elected principal (president) of Agricultural and Industrial State Normal School at Nashville.

I 9 I 2 Agricultural and Industrial State Normal School at Nashville opened its doors to admit 247 students.

has produced 16 college/university presidents;
more than 35% of all Tennessee black engineers;
more than 75% of African American principals and
teachers in state of Tennessee; approximately 250
holders of doctoral degrees and 300 physicians
and dentists; several urban superintendents; more
than 300 Air Force Officers and a significant
number of CEOs, directors and managers of
corporations.

Tennessee State University displays a broad
spectrum of sponsored research projects, ranging
from basic to applied, and from single Principal
Investigator grants to major team, contractual
collaborations. It has more than 100,000 sq. ft. of
floor space designated for scientific and
technological research. Current projects include
research in computer modeling and simulations,
condition-based  maintenance, biomedical
applications of signal processing, hazardous waste
management, neural networks and fuzzy logic,
robotics and  machine vision, artificial
intelligence/expert systems, computational science,
conformations of DNA, gene expression, plant
genetics, animal science, agricultural
biotechnology, and nanoscience. TSU also
conducts research in software engineering,
advanced manufacturing and packaging, materials
processing, drug-binding to DNA, topology, large
scale control and distributed computing systems,
astrophysics and astrobiology, forestry, organic
synthesis, transportation planning and modeling,
and several other fields of study. In addition, the
faculty is involved in scholarly activity in the arts
and has a state-of-the-art performing arts center
that is an integral part of ensuring a well-rounded
educational experience for students at TSU and the
community.

Tennessee State University seeks to provide the
best environment for study and research through a
creative association of faculty and students, as a
community of scholars, in expanding the
boundaries of science, education, and technology.

I 9 2 2 Agricultural and Industrial State Normal School was raised to the status of a four year teachers college and was empowered fo grant the bachelor’s degree.

I 9 24 Commencement exercises were held for the first college class, composed of seven men and one woman.

l 9 2 7 The institution’s name was changed to Tennessee Agricultural and Industrial (A&1) State Teachers College.

l 94 3 Dr. Walter S. Davis, an alumnus of the College, appointed its second president.

Tennessee A&I State College achieved university status

1945 1950 1955
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Areas of Expertise 75U Research Competencies and Capabilities

Advanced Manufacturing Technology
Agricultural Biosecurity

Agro-business /economics

Alternative Energy /Energy Conversion
Animal Science

Animal /Plant Diagnostic Labs
Arificial Intelligence /Fuzzy Logic
Astronomy /Astrobiology /Space Science
Bioinformatics

Biological Agent Tesfing

Biological Bosic

Bioremediation

Biotechnology /Biomolecular Science
Chemical Agent Tesfing

Chemical Basic

Clussified Research

Community Outreach

Computational Fluid Dynamics
Computational Sciences

Control Systems

Econamic Impact /Needs Assessment
Education/Distance Education
Educafional Outreach /Disseminafion /Assessment
Emergency Medical Services
Emergency Response Technology

Division of Res and S sored Programs

Engineering Economics/Life Cycle Analysis
Environmental Engineering /Science

Field Sensors (for agro-terrorism)

Food Safety

benefics

6IS

Hozardous Waste Management

Health Research /Minority Health Disparities
High Performance Computing /Modeling
HIV /AIDS Research, Education, Prevention
Homeland Security Acodemic Courseware
Homeland Security Policy

Homeland Security Training

Humon Computer Inferaction

Human Factors

Indoor Air Quality

[nformation Security

[nformation Technology

Lab Instrumentafion

Law Enforcement Training

Leaming Sciences

Marine Tech Research

Mentaol Health Recovery

Multimodal Transportation

TIFIIITIIIFIFIIIZIITIIIIFZIIT

Nanadevices /Nanomaterials /Nanofabricafion
Nanatechnology /Nanophotonics

Neural Engineering /Neural Netwarks
Optical Communications /Opfical Engineering
Photonics

Plant Science

Probabilistic Design Methodologies

Public Health Research

Public Policy on Science, Tech

Radiological Basic

Radiologicol Decontomination

Remote Sensing

Robofics /Automation

Software Development

Surface Water/Groundwater Hydrology
Systems Engineering

Technology Transfer /Commercialization
Training Hazmat

Water /wostewater operations

Wireless Communications
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Engineering
A charter was granfed fo establish a chapfer of Phi Kappa Phi, the
prestigious honor society which encompasses all academic disciplines.
The TSU chapter is the organization’s 27 1st, and is the only chartered
l 9 9 2 chopter in the Metrapolitan Nashville area.
The University’s first (hgil of
- Excellence wos estobished- V994 rovvesee toe vy was st ot ist e among he o' op
The University of Tennessee at the Frist Chair of Excellence nsftutions of higher education in the U.S. News & Workd Report “Guide fo America’s Best Colleges.”
Nashville was merged info in the College of Business, This achievement has been repeated each year from 1994.
Tennessee State University, funded by Dr. and Mrs.
creating hwo campuses, an Thomas Frist Jr. and the
expanded instifution and State of Tennesseg. (A sacond I 9 9 6 The University dedicated the S4 million Ofis L. Floyd Nursery Crops
'l 9 5 8 increased enrollment. (The chais, the Samuel P Massie Chair Research Station in McMinnville, Tennessee.
o original Tennessee State of Environmental Engineering,
The University wos University campus, located in funded by the U.S. Department I 9 9 9 Researchers in the TSU Center for Automated Space
~ clovated fo 0 fllfedged North Nashville, is designated as of Enargy, s established in 1994. Stience are the first fo discover a planet outside of our solar system.
land-grant university by the the Main Compus; the former The Chair of Excellence in
State Board of Education. U it in downfoun Banking i establsed in 1998). 20071 1t consort Deces in the Geior v, the
Nashvile, is designated as the State of Tennessee lowsuit is filed with the courf on Jan. 4,
Avon Williams Campus.) 1991 effectively ending the lowsuit initially filed in 1968.
1974 b rosiccs 1979 Dr.Jomes A. Hofer wos pponed e m——
] ; e v ; Surpasses in sponsored research
L e e Uiy’ st presien induced the fist goup of reseachers oo the
University’s fourth president. "Hillion Dollar Club," to honor TSU researchers
1990 having received o grant of ST millon or
Dr. Floyd was appoinfed more. ® Enrollment surpassed 9,000.
Chancellor of the Tennessee @ TSU lounches the public phase of its
. Ancrow P Tomencs, an Board of Regers. $50 millon capital campaign,
“m””g’d”fdmm Students Matter Most. It is the
ppoized i e prose. D Ofs L. Floyd was fist copitol compaign in the
. instiulion formally dropped appointed the Universify's schoofs history.
'A&I" from ifs name, bsconmg ffth president.
1960 1965 1970 1975 1980 1985 1990 1995 2000
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The Tennessee State University Otis L. Floyd
Nursery Research  Center, located in
McMinnville, Tennessee, is a research facility
dedicated to the improvement of the nursery
crop industry. It is operated through a
cooperative effort between TSU and the United
States Department of Agriculture/Agricultural
Research Service. The mission of the TSU
Nursery Research Center is to provide
leadership in the strengthening and expansion
of the regional nursery industry through
research in the areas of pathology, entomology,
genetics, horticulture, biotechnology, and
related sciences.

The 87-acre site of the Nursery
Research Center was formerly a
commercial nursery. Facilities in the 20,000
square foot Nursery Research Center include 10
laboratories, a 200 seat auditorium, and 6,000
square feet of greenhouse space. Other
facilities include an equipment/maintenance
shed, shade houses, propagation houses,
irrigated container yards, and a pot-in-pot yard.
The entire site is plumbed for irrigation using
either well water or municipal water.

Programs at the Nursery Research
Center include identifying and addressing
major insect problems of field production
nurseries in the southeast United States and
developing new cultivars through genetics and
breeding that will benefit commercial growers
and consumers. There is also a four-pronged
horticulture  program that investigates

2004
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physiological processes associated with Improving the
horticultural characteristics such as cold and Nursery Crop
heat tolerance and water stress, addresses
problems with container production, develops
improved propagation methods for hard to

Prgepptn ey BRI R IG

landscape woody nursery plant cultivars,
selections, and breeding. =
Otis L. Floyd
Nursery Research Center

Biotechnology research at the
Nursery Research Center includes
plant pathology. The plant pathology
program is focused on integrated disease
management of powdery mildew in nursery
crops.  Objectives of this program include
understanding the epidemiology of the
disease, examining alternatives to traditional
fungicides for powdery mildew control,
identifying sources of powdery mildew
resistance, and developing integrated pest
management strategies that can be used for
powdery mildew disease management. An
additional component of this program is the
continual monitoring and identification of
diseases with potential economic significance
to the nursery industry. The significance of this
research will be a reduction in the amount of
chemical pesticides released into the
environment and a sustainable disease
management system for small and large scale
productions.

Industry in
McMinnville, Tennessee




Dr. Ahmad Aziz
I

Tennessee State University

The partnership between CSREES-USDA and.Tennessee State University (TSU) has
resulted in a cutting-edge biotechnology with state-of-the-art laboratories in
TSU’s Institute of Agricultural and Environmental Research (IAgER).

IAgER’s Point of Pride

IAgER scientists are actively engaged in research,
teaching, and outreach activities related to
agricultural biotechnology. They are identifying
and characterizing DNA sequences involved in
plant stress resistance and genetically improving
plants by transformation with disease resistance
and other genes of economic importance. The
scientists are efficiently detecting Bovine
Spongiform Encephalopath (BSE) (more commonly
known as Mad Cow Disease) through antibody
mediated assays as well as detecting the
inactivation of BSE infectivity under various beef
processing conditions. |AgER scientists analyze
food animal genomes and their interactions with
the environment to improved production and
reproductive efficiencies.

In the biotechnology program, students receive
excellent experiential training. IAgER scientists are
also demonstrating the significance of biotechnology to
stakeholders and potential end-users by conducting
field trials of genetically improved crops on farms in
Middle Tennessee. High school and middle school
teachers from across Tennessee are engaged in IAgER’s
intensive summer training

sessions in

biotechnology i
techniques and in i
biotechnology

curriculum development

that complements and enhances their

existing science curriculum. Participating teachers are
successfully incorporating these modules into their
respective curricula, increasing their students’
knowledge and creating a new enthusiasm for the
agricultural sciences.

As a result of all of this, TSU has established a Ph.D.
program in agricultural biotechnology to contribute to
the Land-Grant effort for preparing the future
agricultural workforce.

Do your students think that DNA looks like the
multicolored pretty ladders drawn in most
textbooks? Are they confused as to how DNA can be
separated out of cells and manipulated in the lab?

This is the introduction TSU has used to offer Tennessee
middle and high school teachers help to teach about
the highly relevant, important topic of biotechnology in

Dr. Ahmad Aziz defines biotechnology as any biology (living organism) based technology used for human
consumption. He says this very broad definition extends from root beer making to individual drugs.

summer workshops. Thirty-five teachers extracted DNA
from plants as well as from their own cheek cells and
analyze it by gel electrophoresis. An application of
microorganisms was demonstrated by making root
beer. The teachers also received two kits to do the
cheek cell extraction with their students in the fall. They
also learned about the applications of biotechnology in
the field of agriculture. This included a

tour of agricultural biotech labs at
Tennessee State University and a
chance to hear from the
researchers themselves.
Throughout the week, teachers
built on their understanding
of biotechnology, became
familiar ~ with- the best
resources  available  for
teaching about biotech, and
learned how to meet the state
learning expectations in this
area.

His own particular
Interest in
biotechnology is
molecular genetic
theory. His specialty is
plant breeding using
molecular markers and
developing new
varieties. Dr. Aziz
describes this as
merging old and new
ways of breeding,
combining the classical
techniques with new
technologies.

Research Horizons



The Center for Health Research at TSU was established by Dr.
Baqgar Husaini in 1976. As a free-standing research center, the
Center is funded exclusively by external grants from state and
federal agencies, such as the National Institutes of Health,
Agency for Healthcare Research and Quality, Centers for
Medicare and Medicaid Services, and Centers for Disease Control.
A multi-disciplinary team of researchers at TSU and other
universities work with the Center through various research
projects and collaborative arrangements. The Center continues
to develop a long-standing and active relationship with the local
minority community in addressing its health-related needs. The
Center represents a strong asset for TSU as a thriving hub of
research activity and training for faculty and students.

The Center for Health Research directs collaborative health
research projects aimed to improve health outcomes and the
delivery of physical and mental health services in the local
community (especially among low-income and minority
populations) and to inform policy at the state, national, and
international levels. In particular, the research conducted at the
Center has focused on areas of mental health, preventive health,
healthcare services, HIV/AIDS, and racial/ethnic health disparities.
In addition, the Center provides health research training to junior
faculty, graduate students, and undergraduate students at TSU
and other collaborating institutions. The Center strives to
maintain a close, interactive relationship with the
low-income and minority
r communities in the greater
Nashville area and in rural
Tennessee.

Division of Research and Sponsored Programs

Center for Health Research

Specific projects include:

THE GOAL OF THE MINORITY RESEARCH ;

INFRASTRUCTURE SUPPORT PROGRAM (M-RISP) Addressmg
FUNDING is to enhance further the research Health
infrastructure at TSU and Meharry Medical Center and to Related

strengthen the capacity of new individual investigators to
conduct high-quality, health services research in the area of
healthcare quality and disparities. This project consists of two
components: (a) the Institutional Research Development Core
(“Core”), and (b) Individual Investigator Research Project
proposals. All projects focus on aspects of healthcare quality t
relate to health disparities and/or prevention.
UTILIZATION AND PROVISION OF CLINICAL PREVENTIVE
SERVICES FOR CHILDREN ENROLLED IN TENNCARE which
estimates the effects of individual, community, and healthcare
system factors on the utilization ef Early and Periodic Screening,
Diagnosis and Treatment (EPSDT) well-child visits and dental
screenings, particularly variation by age group, racial/ethnic
group, geographic area, and Managed Care Organization (MCO).

EXAMINING HEALTH DISPARITIES IN TREATMENT AND
OUTCOME OF ACUTE MYOCARDIAL INFARCTION (AMI)
AMONG TENNESSEE MEDICARE ELDERLY which is a study that
describes patterns in the treatment for AMI.in order to identify
modifiable determinants of premature morbidity and mortality
in vulnerable subpopulations.

THE PURPOSE OF COMMUNITY PARTICIPATION,
NEIGHBORHOOD CONTEXT, AND ADOLESCENT MENTAL
HEALTH: RACIAL/ETHNIC COMPARISONS is a project to
examine the potential of various types of
community participation to function as
protective factors for the mental
health of adolescents, and whether
these protective functions vary across
racial/ethnic groups and across
different neighborhood contexts.
Other research studies explore the
effect of race on colorectal cancer
survival, the relationships among
religion, social support, stress and
depressive symptoms, impact of
depression on a nursing intervention
among elderly African-Americans
with type 2 diabetes, church-based
educational intervention program
on prostate cancer screening for
African American males, and a
study plan for “Burden of
Cardiovascular Disease in
Tennessee.”

Needs




Tennessee State University

Dr. Margaret Whalen

Human Bodies Contain Natural Killer

Research Horizons




The Center of Excellence in Information Systems is
home to the Tennessee State University Automated
Astronomy Group, part of a multidisciplinary
research laboratory founded in 1986. The Center
consists of researchers, support staff, and students
in the areas of astronomy with automated
telescopes, advanced control systems and systems
identification,  applied  mathematics, and
management information systems. Graduate and
undergraduate students are drawn from the
computer science, physics, mathematics, and
engineering curricula.

The Automated Astronomy Group conducts a
variety of research projects with automated
telescopes (robotic telescopes) located in southern
Arizona. This research program began in 1988 with
a NASA grant from Marshall Space Flight Center to
study chromospherically active stars in collaboration
with Vanderbilt University. An additional automatic
telescope is under construction at the Dyer
Observatory.

Funding for the construction and operation of the
telescope comes from the TSU Center of Excellence
in Information Systems, NASA, and NSF

Other telescopes are dedicated to monitoring a few

o
%
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Sun-like stars with short-period planets in orbit
about them. The data will be used to search for
transits of these planets, to search for reflected light
from the planets, and to search for very-low-
amplitude stellar variability.

Dyer Observatory
TSU and Space

Center Of Excellence:

These other telescopes are located in the Fairborn
Observatory in southern Arizona. The Fairborn
Observatory provides astronomers with a reliable
source of high quality scientific data. Benefits
include high equipment utilization, dedicated
instruments for long time sequence for data analysis
instead of operating telescopes, minimized travel
costs and time, reduced errors through automation,
and reduced costs of shared facilities such as power,
communications, weather sensing, and security. The
Fairborn Observatory is located on 40 acres in the
Patagonia Mountains of southern Arizona with
another adjacent 20 acres available if needed. The
land consists of privately owned patented mining
claims surrounded by national forest. This minimizes
environmental impact studies for new construction.

IANRSBRITR 2 9EDY ER
OBSERVATORY

Information
Systems and
Engineering
Management




Tennessee State University

TSU's Ali Sekmen, Assistant Professor, Computer Science, including the hierarchy and communication.

has been researching and building robots for quite a
while. He's “teaching” them how to communicate with Dr. Sekmen’s team members use a component-based

humans in human languages; he’s having many of them softwfare development aI'Jproach th'at enables
work together as a large team, and he’s improving operating system and programming language independent
engineering education with desktop robots built from robot programming fto operate their robots. This means
everyday, “off-the-shelf” components. Dr. Sekmen’s that one does not need to know a specific operating system
2 research is interdisciplinary; it reaches into education and and programming language to work with these robots; also
\‘V psychology as well as electrical and mechanical these robots will be able to “talk” to robots with different
engineering and computer science and health sciences. operating systems.

Tennessee State University has been

awa a $2.5M (budgeted), multi-year
research award from the Department
of the Army to establish a Center of
Excellence for Battlefield Capability
y E Enhancement to study methods to

: " : L 9 iprove the soldier's capability on the
into our society and make them an integral part of our v B EE T o iah the tse of sehsors
daily lives. The robots are being “taught” (programmed) 9 ’

to both recognize and understand natural language and
environment by real time image processing and voice
recognition. From this, they will learn to perform tasks that
will help humans. This project has potential to assist
disabled individuals. The robots can be trained to do
their shopping, and, perhaps, chores around the house.

robotics and other technologies.
Dr. Amir Shirkhodaie,
_ Associate Professor,
. Mechanical
Engineering, will lead
this effort which
begins the first

Sekmen'’s research team, comprised of undergraduate quarter of FY2005.

and graduate students, as well as postdoctoral staff
members, is also working on multiple robot interaction
on both a small scale and large scale. They are
developing the tools to work as a team to perform
specific tasks. They have more than 25 mobile robots
to test different scenarios. A large scale project,
which will ultimately include hundreds of robots, is
a battlefield simulation in which the robots act as
soldiers. The battlefield project imitates the
real environment, }'

Research Horizons



Drs. Terrance L. Johnson and Anthony O. Ejiofor describe their lab
and lab work as a means to the understanding of the interaction
between microorganisms and the biotic (living) and a-biotic (non-
living) environments in which they exist. It is also a place where
Ph.D. students help and teach undergraduate students in the same
lab, thus enhancing the education of all of the students.

One project being investigated in the lab is bacterial source
tracking. The scientists are using specified methods and
ine the source of fecal contamination in

‘ s, Waterways, and watersheds in Middle Tennessee. Most

of the research comes from the Duck and Stones Creeks rivers.
Several tributaries of these rivers are on the “303(d)” list, which
identifies streams that are impaired due to contaminate loading.
Scientists are interested in fecal contaminated streams and are
making source determinations to

provide sufficient information
for authoring best practfs. >

Another research project
involves the Bacullus
thuringiensis (BT). The

2004
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BT is an organism that is an insect pathogen. There are different
strains of BT that are being used today to control mosquitoes and
agricultural pests. These strains are whatiare commonly known as
bio-pesticides or natural insecticides. Fifty-six strains of BT have
been isolated in Middle Tennessee. They are being characterized
genetically, morphologically, and physiologically. The BT organism
produces a toxic protein that is responsible for killing insect larvae.
As a result, these strains are being characterized for the presence
of these toxic proteins. As a result of these studies, there are two
strains of BT that have been isolated from the lﬁiddle Tennessee
area. These strains have been found to be unique in their genetic
make-up and the toxic proteins that they carry.

The Copper Basin in Polk County, Tennessee, is an area that once
was denuted (void of life) due to copper'mihing activities. Today
there are efforts to restore this area to its original habitat. Our
scientists’ interest in this is to understand the impact of change in
the environment, including restoration activities, on the microbial
communities in that area. The results of this study indicate the
presence of a new group of non-culturable micro-organisms
known as OP11. Also, two strains of an organism that produces a
purple pigment have been isolated. These strains are being
investigated for medical significance.

Other experiments in the lab include testing extracts from plant
materials for anti-microbial activity that kills or deters the
growth of other micro-organisms. This project comes
out of the Tri-State Research Collaboration (Tennessee
State University, Jackson State University, and
Alabama A&M University). Drs. Johnson and Ernest
Izevbigie (Jackson State University) are conducting
this. research and , are developing a
comprehensive program to look at the
biological activities from plant parts.

TSU scientists are also testing ancient
medicinal plants that were used by Native
Americans for anti-microbial activities.
Their question is “What is the mechanism
of action for these plant extracts on
microbial activity?”

Support for these projects has come from
the  Tennessee  Department  of
Environment and Conservation, TSU
Title Ill program, National Institutes of
Health, and the United States
Geological Survey.

Microb al Ecol JH
An Umbrella for
a 1TSU Lab
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J
AWARDS SUBMISSIONS
by Center/College/School by Center/College/School

TRIO 560,996
AWARDS SUBMISSIONS
by Agency/Corporations/Foundations by Agency/Corporatlonleoundatlons
Corporations and Foundations $ 1,622,451
National Aeronautics and Space Administration 3,170,188
National Science Foundation 4,014,351
Tennessee State Agencies 7,675,289
U.S. Department of Agriculture 6,045,078
U.S. Department of Defense 560,552
U.S. Department of Education 8,676,977
U.S. Department of Energy 310,000
U.S. Department of Health and Human Services/NIH 4,384,664
Others 339,487 Others 6,396,955

-
-

Total $36,799,037 |l Total $69,651,780
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Service 33.4%
$12,284,453 (25)

Training/Instruction
Training/Instruction 31.2% Awards

$11,484,669 (59) by Project Type

Research

Research 35.3%
$12,984,555 (54)

Other 0.1%
$45,360 (1)

Research

Research 76%
$52,897,889 (83)

Training/Instruction Submissions

Training/Instruction 19% by Project Type
$12,951,944 (33)

I Service 5%
$3,801,947 (16)

Federal 76%
$27,999,471 (94)

State 20.5%
$7,637,610 (26) Awards

by Source

Private 3%
$1,071,956 (17)

$90,000 (2)

! Other 0.5%

Federal 93%
$64,836,245 (105)

State 3%
$1,911,094 (14) Submissions
Private 4% by Source

$2,824,441 (12)

Other .11%
$80,000 (1)
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