
PERSPECTIVES IN SCIENCE AND TECHNOLOGY

ISSUE 4   FALL 2009                    A L A B A M A  S T A T E  U N I V E R S I T Y

ONGOING BATTLE
AGAINST HEMOPHILIA

SOLENOPSIS INVICTA:
THE RED MENACE

REGULATORY T CELLS:
FUTURE CELLS FOR

IMMUNOTHERAPY

Ph.D. Program in Microbiology
Comes To Fruition

 SCIENCE@ASU 2009.indd   1 10/23/09   12:07 PM



Comments and suggestions: Please e–mail your comments and suggestions to Editor–

in–Chief Shree R. Singh at ssingh@alasu.edu or Associate Editor Shreekumar R. Pillai at 

spillai@alasu.edu. Your comments and suggestions will be edited and possibly published 

in Science@ASU magazine.

Letters

Editor-in-Chief:
Shree R. Singh

Associate Editor:
Shreekumar R. Pillai

Editorial Board:
Susan Denham – Health Science

Vida A. Dennis – Microbiology

Mary Beth Downs – Health Science 

Coke Ellington – Communications

Mimi E. Johnson – Trenholm State

Diann Jordan – Biology

Kenneth Mullinax – University Relations

Elijah Nyairo – Chemistry

BK Robertson – Biology

Karyn Scissum Gunn – Biology

Carolyn Simmons-Johnson – Mathematics

Douglas Strout – Chemistry

Lula Smith – Biology

Janet St. Clair – Mathematics

Komal Vig – Research topics

Hongzhuan Wu – Research topics

Student Editor:
Courtneè Bell

Design and Layout:
Mark Stephenson

Web Developer:
Terrance Gardner

Photography:
David Campbell

Marketing:
Shreekumar Pillai

External Editorial Advisory Board:
Roland Herzog, University of Florida

Fayaz Khazi, Intrexon Corp., PA

Ashok Kumar, University of Florida

Doug Martin, Auburn University

Michael Miller, Auburn University

K. Nagaraju, Children’s Hospital, DC

Brent Nielsen, Brigham Young University

Dinesh K. Singh, Norfolk State University

Wayne Sullender, Univ. of Alabama-Birmingham

Arun Verma, Hampton University 
Gerald Willing, University of Louisville

Sponsors:
HBCU-UP Program
CREST
Eppendorf
Pacific Nanotechnology
Applied Biosystems

 SCIENCE@ASU 2009.indd   2 10/23/09   12:07 PM



SCIENCE@ASU 3

Editor’s Message

PIX of Singh

I want to extend my gratitude to all the individuals who have sup-
ported the Science@ASU magazine through article contributions, sug-
gestions, ideas, or simply by reading it. Our magazine has been reach-
ing not only our ASU community, but also almost all HBCUs and other 
institutions in the country. I want to thank our collaborative research 
partners who have contributed to this issue. 

In this issue we have focused on the new Life Science Building 
and the Ph.D. program in microbiology, which has become a matter 
of pride after many years of struggle and court battles. It is a proud 
moment in ASU’s history as we offer the first science-based Doctor of 
Philosophy degree in microbiology. Our new and expanded teaching 
and research facilities in biological sciences are now comparable to any 
research-intensive institution in the country. As we continue to build 
our research capability by acquiring high-end instrumentation and 
world-renowned scientists, we are gaining greater recognition from the 
science community.

The growing infrastructure does make a big difference in many 
ways. Now our scientists and students can take advantage of new tools 
and can perform experiments that were not possible previously at ASU. 
The university’s research capabilities in microbiology, molecular biology 
and nanobiotechnology are becoming comparable to other research 
institutions. In recent years, we have witnessed a significant increase 
in scientific presentations and publications by our faculty and students. 
Our scientific productivity is luring many institutions to collaborate on 
research projects with us. We have formed research collaborations with 
more than 12 major research institutions, including Ivy League universi-
ties. These are the signs of ongoing progress in science at ASU.

The support for science programs by ASU administration also is evi-
dent. The establishment of a new College of Science, Mathematics and 
Technology, an Office of Research and Sponsored Programs, and the 
adoption of a vision for 2020 by the ASU Board of Trustees are indica-
tions that ASU is going through a positive and visionary transformation 
under a new leadership.

Our efforts to bring the ASU science programs to a global level also 
are rising. ASU faculty and students need to participate in international 
programs and broaden their horizons. I am confident that the years to 
come will be even more exciting as we work toward our goal of becom-
ing one of the finest institutions in the nation.

Shree R. Singh, Ph.D.
Editor-in-Chief
Email – ssingh@alasu.edu
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President’s Message

The progress of an institution is measured by the development of 
programs and students it produces. I am happy to see that science pro-
grams are contributing significantly to ASU’s progress. It was a special 
moment for me to dedicate the Life Science Building on May 8, 2009.  
More than a decade ago, I was actively involved in the process of get-
ting the Ph.D. program in microbiology established. I am excited to see 
that science programs are well-equipped and are conducting experi-
ments that were impossible a few years ago.

I encourage the science faculty to continue working hard and to 
be innovative in preparing our students for the 21st century workforce. 
As we witness the global economies and influence of knowledge, it is 
obvious that science fields will be in the forefront of the international 
agenda for years to come. Thus, the role of science programs, faculty 
and students, is even greater today. I also am mindful of the require-
ments and needs of our science programs and am committed to their 
support to ensure that your needs will be met. 

I want to emphasize that all faculty must be involved in securing 
extramural funds. In this time of economic difficulties, external fund-
ing will support our research programs and help enable us to produce 
well-trained science students. All facets of the ASU community must 
work together and be responsible for their share of duties to achieve 
this goal. 

I want to see science programs at ASU flourish and reach a point 
where ASU is one of the leaders in scientific research and innovation. 
I am certain that faculty and students in the sciences will achieve this 
goal. ASU is going through a major transformation and I want sci-
ence disciplines to play an important part in this process that will set 
the stage for our institution to become a premier research entity. Each 
and every faculty and staff member and student has to take part in the 
transformation and commitment to excellence, which is the only way to 
become a well-respected institution in the state and the country. 

My congratulations and appreciation are extended to faculty and 
students who have contributed to this issue of the magazine. I continue 
to support all scientific endeavors and offer my full support to bolster 
all scientific programs on the campus. 

Best wishes,

William H. Harris
President
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Provost’s Message

There is nothing more fulfilling than witnessing our students and faculty 
engaged in teaching and research that is world-class by all standards. My 
passion has always been in the sciences and there is nothing more reward-
ing than to see our science faculty betrothed in mentoring and guiding future 
scientist so that they will be able to contribute to innovative ideas and solu-
tions to the global science challenges that we face today. It is exciting to see a 
myriad of scientific programs at ASU ranging from forensic science, physical 
therapy, biological science, microbiology to nanobiotechnology. I commend 
our science faculty, staff and students who are contributing to our success.

With the progress and advancement of scientific programs, challenges 
become part of the equation. To address these challenges, an Office of 
Research and Sponsored Programs has been created. This office will pro-
vide support to faculty as well as enhance the proposal writing and external 
funding processes. In addition, all other research-related programs and com-
mittees are under the auspices of this newly created  office, which is headed 
by a knowledgeable scientist. It is my goal to centralize our research efforts 
and facilities through an institutional effort that will support, monitor and 
maintain all scientific research programs. 

The progress and growth in the sciences has led to the creation of a 
new College of Science, Mathematics and Technology. The new college will 
strengthen faculty efforts to focus on enhancing our scientific agenda to 
increase federal funding for research and student training. It is without ques-
tion that our increasing scientific resources are contributing to the quality of 
education provided to our students. I would like to see more faculty mem-
bers engage in scientific research and apply for federal research and training 
grants. With the increased funding, we will be able to enhance our teaching 
and research infrastructure. 

We must prepare our students for the future; therefore, we must ensure 
that new tools and technology are available to our students. It is my goal to 
ensure that all classes on campus have state-of-the-art technology to facilitate 
all forms of classroom instruction and delivery. We have significantly in-
vested in library resources to make sure that our science faculty and students 
have access to online journals and other notable scientific resources. 

I strongly support the efforts of all science faculty who spend tireless 
hours to advance ASU’s mission of providing quality education. I am com-
mitted to the dedicated faculty and staff who always go beyond their call of 
duty in support of the mission of this great institution. 

To this end, I appreciate the efforts of contributors to this issue of Sci-
ence@ASU magazine. I hope to see this effort continue through the years to 
come.

Karyn Scissum Gunn, Ph.D.
Provost and Vice President for Academic Affairs
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Every day, patients of all ages are suffering from the 
excruciating pain caused by recurrent bleeding, 
as is the nature of hemophilia. Science has taken 

numerous steps toward improvements in the diagnosis 
and therapies for these patients, but a sustained cure is 
still elusive. In this discussion, we will share some new 
insights into hemophilia. 

What is hemophilia?
Hemophilia is an inherited deficiency in the produc-

tion of coagulation proteins. It is caused by different 
mutations in the DNA coding for coagulation factor VIII 
or IX. Synthesis of these proteins primarily occurs in the 
liver. Because the genes are located on the X chromo-
some, boys are affected (approximately 1 in 5,000 male 
births worldwide), while women are carriers for the 
defect. Patients who are deficient in these coagulation 
proteins are susceptible to bleeding into different organs 
spontaneously or from minor trauma, most commonly 
occurring in the muscles, joints (Fig.1), skin and gastro-
intestinal tract, causing extensive pain and deformity. 

 Early traditional treatment consisted of replacing 
the deficient coagulation factors with concentrates ex-
tracted from human plasma. There was a significant risk 
for the transmission of blood-borne pathogens (HBV, 
HCV and HIV) in contaminated plasma-derived factor 
concentrates.

Science has virtually eliminated the risk of infec-
tious disease transmission by developing recombinant 
coagulation factors. These are made in artificial cell 
cultures and are essentially pathogen free. Development 
of recombinant proteins has removed a big burden from 
patients’ shoulders regarding their health concerns, but 
the high cost of these products can be prohibitive. The 
use of recombinant protein has taken the battle against 
preventing inadvertent infection from hemophilia treat-
ment to a different front. In some patients, the body fails 
to recognize the recombinant coagulation factor as a 
friendly agent, so the immune system reacts to eliminate 
it by producing antibodies (“inhibitors”) against the pro-
tein. This immune response represents a major compli-
cation of treatment. Strategies have been developed to 
induce tolerance to recombinant coagulation factors, but 

they are expensive and inefficient. Having a treatment 
that provides a sustained and reliable source of the de-
ficient protein in the body would benefit these patients 
with regard to quality of life, cost and the complications 
inherent with multiple injections of recombinant factors. 

Gene therapy for hemophilia
Gene therapy is a method to correct hemophilia by 

introducing a functional copy of the deficient gene to 
the patient. Viruses have evolved to deliver genetic mate-
rial efficiently to different types of cells, and can cause a 
variety of disease, from the common cold to AIDS. Gen-
erally, a virus is made of a protein coat containing the 
genome. This protein coat helps the virus attach to the 
cell membrane and enter the cell (Fig. 2). Then, the virus 
uncoats to release its genome, which is translocated to 
the nucleus to express its genes. The available space 

Figure 2. The AAV vector 
is used to deliver a copy 
of the deficient gene into 
cells, resulting in expres-
sion of the correct protein

Figure 1. Bleeding in the elbow joint of a patient with 
hemophilia.

Hot Science Topics

OngOing Battle against HemOpHilia
Babak Moghimi, M.D., and Roland W. Herzog, Ph.D.
Division of Cellular and Molecular Therapy
University of Florida
Department of Pediatrics
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inside a virus is often too small to carry large genes, so 
viruses have adapted very complex machinery to carry 
out their activity. Scientists have created modified ver-
sions of different viruses by removing the harmful genes 
and replacing them with a therapeutic gene in which the 
patient is deficient, leading to treatment and potential 
cure of multiple disorders. 

Hemophilia B, which is a deficiency of coagulation 
factor IX, is an ideal model for gene therapy because it 
is a single gene disorder with a relatively small coding 
sequence; therefore, the gene construct can be easily 
packaged into viruses to be transferred to appropriate 
target tissues. The appropriate route of administration 
of this “vector” to tissues has been tested in small and 
large animal models (mouse and canine) using different 
viruses. Adeno-associated virus (AAV) has been found 
to yield optimal results in raising the low amount of 
coagulation protein in the plasma of hemophilic animals 
to therapeutic levels. AAV is a small virus, which infects 
humans and some other primate species. AAV does not 
cause disease, and consequently the virus causes a very 
mild immune response. AAV can infect both dividing 
and non-dividing cells. These attributes make AAV a very 
attractive candidate for creating viral vectors for gene 
therapy. Different AAV serotypes have been tested and 
have different tissue tropism.

What has been done so far?
The first attempts to treat hemophilia patients by 

gene therapy used intramuscular delivery of an AAV 
vector expressing coagulation factor IX (Fig. 3). Gene 
transfer of factor IX, successfully synthesized in the 
gene-modified myocytes (muscle cells), was found to 
be safe, but failed to achieve therapeutic levels in the 
circulating blood. Subsequently, researchers decided 
to move on to liver-directed gene transfer. The liver is 
the original tissue responsible for manufacturing these 

coagulation proteins in the normal human body; there-
fore, liver cells would seem to be the best target for 
gene-therapy mediated treatment of hemophilia. Several 
labs have determined the optimal dosage and route of 
delivery of viruses to the liver using pre-clinical stud-
ies in animal models (Fig. 4). Unlike muscle tissue, the 
liver is able to produce this new coagulation factor in a 
favorable immune environment enabling the new factor 
to escape clearance by antibodies and survive longer in 
peripheral blood. Expression of the clotting factor in the 
liver induces so-called regulatory T cells that suppress 
immune responses against the therapeutic protein. In 
collaboration with scientists at UAB (Drs. Niemeyer and 
Lothrop, previously at Auburn University), our group 
found that hemophilic dogs could be treated long-term 
following liver-directed gene transfer. These dogs have 
remained healthy without bleeding and have sustained 
gene expression for eight years. 

Based on these exciting data, a clinical trial was initi-
ated in human patients. Unfortunately, results showed 
only transient presence of coagulation factor in the 
blood. Further analysis elucidated that the human im-
mune system responded against the AAV serotype spe-
cific protein coat, eliminating production of the coagula-
tion factor, although the patients remained tolerant to 
factor IX. It is likely that the cells the virus had entered 
were attacked by the host immune system and de-
stroyed. This phenomenon may be due to prior natural 
exposure to AAV, resulting in a memory T cell response 
despite the non-pathogenic nature of this virus. 

 From lessons learned in previous clinical trials, we 
can conclude that there is a need for improved viral ve-
hicles that are less visible to the human immune system. 
We are successfully building new viruses by modifying 
old ones to be more efficient, and we are constructing 
new protein coats in order to escape detection by the 
immune system (Fig. 5). 

In collaboration with Dr. Shree-Ram Singh’s lab at 
Alabama State University, we are characterizing how these 
“next generation” vectors infect cells differently from 
those with conventional viral capsid protein structure. If 
successful, more efficient vectors could avoid the initial 
immune response, thereby allowing for continued manu-
facturing of the therapeutic clotting factor by hepatocytes. 
In turn, gene expression should induce and maintain 
immune tolerance to the clotting factor, resulting in many 
years of therapy, as seen in the hemophilic dogs.n

Figure 3. The AAV vector with coagulation factor 
IX is injected into muscles of hemophilic patients 
to enable the patient to synthesize factor IX.

Figure 4. The AAV vector with coagulation 
factor IX is injected (via a blood vessel) into 
the liver of hemophilic patients for more ef-
ficient production of factor IX.

Figure 5. AAV-2 Virion (left) and capsid subunit amino acid structure (right)
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Fire ants belong to the genus Solenopsis (Hymenoptera: 
Formicidae), one of the largest genera in the world 
(Wilson, 1952). Solenopsis invicta, the red imported fire 

ant, is of great concern because of its effects on human health, 
agriculture and the environment. Secretions from the poison 
gland, an important source of alkaloids, are released through 
the stinger and are used for predation and defense (Schoeters 
and Billen, 1995). The alkaloids produced can be neurotoxic, 
histolytic, or both in their response and can cause serious allergic 
reactions in some individuals (Figs. 4 and 5 on page 12; Paull, 
1984). The opportunistic feeding behavior of the red imported 
fire ant causes significant damage to crops (Fig. 1) and threatens 
the survival of native animal (Fig. 2) and plant fauna, thereby 
altering the food web in many ecosystems (Tsutsui and Suarez, 
2003). Agricultural loss attributed to S. invicta infestation is 
approximately $6 billion a year (Hashimoto and Valles, 2008). 

It has been theorized that S. invicta was unintentionally 
introduced into Mobile, Alabama, in the 1930s, possibly by way 
of nursery stock that was shipped from Brazil (Buren, 1972). The 
fire ant is now well-established in the southern United States, 
expanding north to southern Virginia, Tennessee, Arkansas and 
Oklahoma, and west to Texas and southern California (Jetter et 
al., 2002). Lower population levels of S. invicta are found in its 
South American homeland, and it has been suggested that the 
fire ant has flourished in the United States because of the relative 
absence of predators, parasites, pathogens and ant competitors 
that suppress infestation in the fire ant’s native place of origin 
(Porter et al., 1992). The integration of biological control agents 
with conventional synthetic treatments may be more cost 
effective and environmentally sound in reducing fire ant colonies 
in the United States than a single management approach. 
Extensive evaluation is essential when identifying suitable 
control strategies so that environmental risks are at a minimum 
(Holldobler and Wilson, 1990). 

The objective of a successful control tactic against S. invicta 
is to kill the queens because of their egg-laying capabilities and 
their longevity, a lifespan of seven or more years (Fig. 3). A 
mature S. invicta colony may possess about 100,000 to 500,000 
workers and several hundred winged reproductives (alates) 
and queens (Vinson, 1997). Following insemination, 
a queen undergoes striking biochemical and 
physiological changes that guide the social 
organization of the growing colony (Vander 
Meer et al., 1980). Understanding these 

mechanisms is essential in developing novel control strategies, 
as well as increasing our appreciation of the diverse chemical 
signals that establish the hierarchical social order. Insects, be 
they beneficial or destructive, have served as model systems for 
research in endocrinology, genetics, developmental biology and 
other areas of scientific study (Conn and Melmed, 1997).

During the spring, summer and fall seasons, queens of 
mature S. invicta colonies actively produce winged reproductives 
(Vargo and Fletcher, 1987). The alates will eventually leave 
their respective nests and engage in a mating flight. Males will 
eventually die once they have completed their sole function — to 
provide sperm to female alates. Newly-inseminated females that 
have survived predators and other environmental adversities will 
promptly break off their wings, dig into the ground and begin 
laying eggs (Markin et al., 1973). Amino acids and peptides from 
degenerated wing muscles are released into the hemolymph and 
are used for egg production and food for the first 
batch of larvae (Toom et al., 1976).  

An array of pheromones is used in 
communicating with colony members. For example, 
while in the nest, uninseminated female alates are 
prevented from shedding their wings or developing 
their ovaries by a pheromone secreted from the 
egg-laying queen(s). Pheromonal control 
is removed once alates leave the nest to 
engage in mating flights (Fletcher 
and Blum, 1983). Research 
has shown that the queen 
pheromone negatively 
affects reproductive 
development in 
nestmate female 
alates by 

Solenopsis Invicta:
Shuntele N. Burns – Department of Mathematics and Science, Alabama State University
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Solenopsis Invicta:
THE RED MENACE

Fig 1. Solenopsis invicta workers feeding on nectar 
(photo by S. Bradleigh Vinson).

Fig 3. Solenopsis invicta workers tending egg-laying 
queen (photo by Bart Dees).

Fig 2. Solenopsis invicta workers feeding on chick 
(photo by North Carolina Cooperative Extension).
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Fig 5. Pustules resulting from S. invicta stings (photo by Murray 
Blum).

Fig 4. Bacterial infection following S. invicta stings (photo by Texas 
Department of Agriculture).
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suppressing concentrations of juvenile hormone (JH) from 
the corpora allata, endocrine glands located behind the brain 
of an insect (Burns et al., 2002; Burns et al., 2007a). Juvenile 
hormone is responsible for regulating other physiological and 
behavioral events such as metamorphosis (Evans, 1984) and 
flight (Burns et al., 2007b). Additional chemicals secreted 
by the queen have been shown to promote unique responses 
(Holldobler and Wilson, 1990) such as eliciting queen-
tending behaviors from workers (Vander Meer et al., 1980) or 
regulating the quantity and/or quality of food that workers feed 
to larvae in order to promote the production of more worker 
ants than reproductive forms (Vargo, 1988).

Since its arrival into the United States, Solenopsis invicta 
has been a formidable insect species, affecting humans, food 
production and the environment. Much research has been 
devoted to understanding its complex social organization 
and to applying this knowledge toward the development of 
methods to suppress population growth. The red imported fire 
ant will probably never be eradicated; however, information 
acquired from studying its biochemical processes, physiological 
mechanisms and other biological functions has advanced efforts 
to develop effective controls, provided insight into aspects of 
human biology and enhanced our awareness and appreciation of 
the innumerable wonders of the insect world.n

ReFeRenceS
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The Center for NanoBiotechnology Research 
(CNBR) at ASU, the only one of its kind in Ala-
bama, has made significant progress in devel-

oping new technologies in nanobiotechnology. CNBR 
researchers have developed a novel method of prepar-
ing a DNA vaccine for human respiratory syncytial 
virus by nanoencapsulation with chitosan. The DNA/
chitosan nanoparticles were tested in animal models 
and showed enhanced delivery of genes to various 
organs of mice. This study is important for gene deliv-
ery and vaccine delivery and can be used in various 
biomedical research applications, including vaccines 
and gene therapy. Further experiments to study the 
vaccine efficacy of DNA/chitosan nanoparticles proved 
that the nanoencapsulated DNA particles are capable 
of inducing a higher immune response compared to 
naked DNA molecules. Thus, chitosan-encapsulated 
DNA nanoparticles were shown to be superior agents 
for gene delivery and expression. Also, nanoencapsu-
latd DNA show better protein expression profiles in 
various organs of mice. The findings of this research 
were published in Nanomedicine, a nanotechnology, 
biology and medicine journal, as a peer-reviewed 
article titled “Enhanced Delivery and Expression of a 
Nanoencapsulated DNA Vaccine Vector for RSV.” This 
work was conducted by Seyhan Boyoglu, a student in 
the Ph.D. program in microbiology under the guid-
ance of Dr. Shree Ram Singh. Dr. Singh also is one of 
the authors, along with Drs. Komal Vig, Shreekumar 
Pillai and Vida A. Dennis of the Center for NanoBio-
technology Research. 

The CNBR has made significant progress in the 
area of antiviral and antibacterial therapeutics. CNBR 
research has shown that several nanoparticles such 
as silver, titanium and carbon nanotubes coated with 
silver nanoparticles have the potential to inhibit 
viral growth. This is important for the development 
of therapeutics against viruses. Collaborating with 
Tuskegee University, CNBR researchers have shown 
that silver-impregnated carbon nanotubes are very 
effective in blocking bacterial growth as well. Silver-
coated carbon nanotubes have been tested against Sal-
monella Typhimurum, E. coli, Streptococcus pyogenes, 
Staphylococcus aureus and Pseudomonas aeruginosa.  
The new silver-coated nanomaterial provides almost 
the same bacterial inhibition as a broad-spectrum 
antibiotic. The findings suggest that the new material 
can be used to develop antibacterial lotions or creams, 
fabrics, surfaces or other products with anti-bacterial 
properties. 

The center is involved in several other unique and 
exciting research projects, including nanoencapsulated 

vaccines and peptides for Chlamydia trachomatis, 
carbon nanotube-based biosensors for food-borne 
pathogens, electrospun fibers for enhanced drug deliv-
ery, adeno-associated virus-based vaccines for RSV 
and other novel material development. 

Due to active research by CNBR faculty, gradu-
ate students and research staff, the center made 48 
presentations at national and international scientific 
meetings in the past year. CNBR research findings 
resulted in 21 publications in peer-reviewed journals 
or conference proceedings. 

One of the goals of the CNBR has been to pro-
vide training to Ph.D. students in the microbiology 
program. Thus, CNBR has been involved in develop-
ing research infrastructure in collaboration with the 
Ph.D. program. We are in the process of developing 
many core facilities that will include various high-end 
instruments, including a genetic analyzer, atomic force 
microscope, confocal microscope and electrochemi-
cal analyzer that will be used for nanotechnology and 
microbiology research. 

Currently, six graduate students are supported in 
performing research in the center. In addition, eight 
undergraduate and 12 high school students have 
participated in CNBR-supported research. The center 
has been actively involved in supporting seminars 
and workshops to enhance the research skills of our 
students and faculty. The center has supported 11 re-
search seminars and workshops in the past year alone, 
benefiting approximately 500 participants.

As we progress in our research activities, our 
center has formed research collaborations with 12 
institutions in the U.S. Our research collaborators now 
include Auburn University, Auburn, Ala.; Tuskegee 
University, Tuskegee, Ala.; CREST Center, University of 
Alabama at Birmingham, Birmingham, Ala; University 
of Florida, Gainesville, Fla.; University of Louisville, 
Louisville, Ky.; University of South Florida, Tampa, 
Fla.; University of Pennsylvania, Philadelphia, Pa.; 
University of Tennessee, Knoxville, Tenn.; Western 
Kentucky University, Bowling Green, Ky. In addition, 
center PIs are active in forming international collabo-
rations. Center PIs have recently visited China and 
India and met with scientists from top institutions in 
these countries. Partnerships also have been devel-
oped with leading research corporations including 
Doga Biotech from Turkey and HudsonAlpha Institute 
from Alabama. These partnerships will help to take 
research from the lab to the field with accelerated 
commercial product development. The CREST center 
hopes to develop a leadership role for ASU in the 
emerging field of nanobiotechnology. n

ASU’s CREST Center Makes Advances 
in NanoBiotechnology Research
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Nanoscience deals with the characterization and 
manipulation of matter on the atomic/molecular 
size scale in order to deepen our understanding 

of condensed phase matter and develop revolutionary 
(nano) technology. Learning how to navigate and utilize 
the interface between nanotechnology and biology is 
one of the most important challenges facing nanoscience 
today. Connecting the mechanical and electrical robust-
ness of solid state nanomaterials with the functionality of 
cellular molecular machinery promises to yield techno-
logical advances with far-reaching societal implications. 

Biopolymer-carbon nanotube hybrids (Bio-CNT) 
are exciting nanoscale materials of current interest that 
lie at this nano-bio interface. Bio-CNTs combine single-
walled carbon nanotubes (CNT), one of the most her-
alded inorganic nanomaterials, with DNA, other nucleic 
acids, or proteins, which are ubiquitous, essential 
biological macromolecules. Although these objects have 
never encountered one another in nature, they readily 
self-assemble into hybrid nanostructures whose unique 

properties may transform current technology. It has 
already been demonstrated that Bio-CNTs have poten-
tial applications in CNT solubilization and separation, 
biomedical devices and chemical and biological sensing. 
To realize this potential, a detailed understanding of the 
mechanics and other properties of Bio-CNT is needed.

Many experimental microscopy techniques, such 
as atomic force microscopy, have resolution limits 
that make it difficult to study complex, heterogeneous 
systems such as Bio-CNT. Computer simulation, on the 
other hand, can probe arbitrarily small length scales and 
serve as a virtual microscope to investigate the structure 
and function of nanoscale objects. Molecular dynamics 
(MD) simulation is a computational technique that is 
especially useful for studying biophysical systems such 
as Bio-CNT. MD provides a detailed microscopic view 
of the dynamical behavior of nanoscale systems by ap-
plying classical mechanics to compute the trajectory of 
each atom in a complex system of interacting particles. 
MD is advantageous because it can simulate real experi-

prOBing tHe structure and FunctiOn 
OF BiOpOlymer–carBOn nanOtuBe
HyBrids witH mOlecular dynamics
Robert R. Johnson, A.T. Charlie Johnson, Michael L. Klein
Department of Physics and Astronomy, University of Pennsylvania 
209 S. 33rd St., Philadelphia, PA 19104   

DNA-carbon nanotube hybrids consist of a single-walled carbon nanotube (CNT) coated with a self-assembled 
layer of single-stranded DNA (ssDNA). These unique nanomaterials combine the unprecedented mechanical, 
optical and electronic properties of CNTs with the biological activity of ssDNA.
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mental conditions such as temperature, pressure and 
the aqueous environment. 

MD has shed light on the mechanics of DNA-car-
bon nanotube hybrid (DNA-CNT) self-assembly.1 In a 
21 nanosecond (ns) MD simulation, a random 14-base 
ssDNA sequence was initially separated from a CNT by 
about 1.5 nanometer (nm) in aqueous solution (Figure 
1a). Upon contacting CNT, a conformational change is 

induced in ssDNA whereby bases rotate 90 degrees rel-
ative to the sugar-phosphate backbone, thus becoming 
unstacked from their neighbors (Figure 1b). DNA-CNT 
then self-assembles due to strong, attractive van der 
Waals interactions between the faces of ssDNA bases 
and the CNT sidewall (Figure 1c). MD also has revealed 
the possible ways ssDNA can conform to CNT.2 The 
free energy landscape of a DNA-CNT was computed 
using 2,048 Central Processing Units (CPUs) of the IBM 
Blue Gene/L at the San Diego Supercomputer Center 
(Figure 2). Minima on the free energy surface indicate 
the preferred ssDNA conformations. The landscape 

shows that six distinct conformations characterize the 
structure of DNA-CNT at room temperature. Included in 
these conformations are right- and left-handed helical 
wrappings and U-shaped loop structures.

The structure, function and synthesis of nanoscale 
biosensing devices also has been rationalized through 
computation.3 Computer visualization has been em-
ployed to locate potential binding sites for the covalent 
attachment of the Coxsackie-adenovirus receptor (CAR) 
protein to a CNT. MD demonstrates that CAR proteins 
attached to a CNT remain biologically active and specifi-
cally bind to Knob proteins located on the adenovirus 
capsid. These CAR-CNT hybrids have been recently 
employed as a nanobiosensor.4 These devices consist 
of a CNT field-effect transistor functionalized with CAR 
proteins (Figure 3). Exposing this device to adenovirus 

Knob proteins enables CAR-Knob binding to occur on 
the CNT surface, which induces a change in the elec-
tronic transport properties of the CNT-FET. Thus, these 
devices provide a mechanism for the label-free elec-
tronic detection of the adenovirus for the purposes of 
disease diagnosis, homeland security, gene therapy and 
environmental safety. We are now collaborating with Dr. 
Shreekumar Pillai at Alabama State University to de-
velop CNT-FET devices to detect food-borne pathogens 
such as Salmonella and E.coli.

Meeting the demands of the rapidly advancing nano-
technological frontier requires effective, high-precision 
methods for characterizing nanoscale systems. MD 
simulation provides the researcher with a virtual tool-
box to control and explore the behavior of matter at the 
nanoscale. Thus, computational methodologies such as 
MD will continue to be highly valuable for the study of 
nanoscience and the development of nanotechnology.n

1. Johnson, R.R.; A.T.C. Johnson; M.L. Klein, Nano Lett. 2008, 8, (1), 69-75.
2. Johnson, R.R.; A. Kohlmeyer; A.T.C. Johnson; M.L. Klein, Nano Lett. 2009, 9, (2), 537-541.
3. Johnson, R.R.; B,H, Rego; A.T.C. Johnson; M.L. Klein, J. Phys. Chem. B 2009, 34, (0).
4. Zhang, Y.B.; M. Kanungo; A.J. Ho; P. Freimuth; D. van der Lelie; M. Chen; S.M. Khamis; S.S. Datta; A.T.C. 

Johnson; J.A. Misewich; S.S. Wong, Nano Lett. 2007, 7, (10), 3086-3091.

Figure 3: Nanoscale biological sensor constructed of a CNT field-
effect transistor (gray cylinder with gold contacts) functionalized 
with the Coxsackie-adenovirus receptor protein (green). Knob pro-
teins from the adenovirus capsid (orange) are detected when they 
bind to the receptor and generate a change in the electronic char-
acteristics of CNT.

Figure 1: Self-assembly of 
DNA-CNT in aqueous solu-
tion. Water molecules have 
been removed for visualization 
purposes. The ssDNA sugar-
phosphate backbone is repre-
sented by the orange ribbon. 
The bases are colored green. 
(a) Initial configuration. (b) 
Configuration after 5.5 ns. (c) 
Final configuration after 21 ns.

Figure 2: Free energy landscape of DNA-CNT at room temperature. 
Representative conformations for each local minimum are displayed.
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Regulatory T cells express forkhead winged helix 
protein family type transcription factor “Foxp3,” which 
plays a significant role in T

reg
 development. Mutation 

in the Foxp3 gene causes fatal autoimmune disorders 
called “immune dysregulation, polyendocrinopathy, en-
teropathy, X-linked (IPEX).” In this disease, human pa-
tients at a very young age show signs of autoimmune 
disease indicating enlarged lymph nodes, thyroiditis, 
diabetes mellitus, eczema, food allergies, anemia, as 
well as several other autoimmune features (1). To under-
stand the mechanism(s) involved in this autoimmune 
disorder, mouse models deficient in Foxp3 or muta-

tion in Foxp3 gene (scurfy mice) have been devel-
oped. These mouse models also show dermatitis, se-
vere lymphoproliferation which results in enlargement 
of secondary lymphoid organs, lymphocyte infiltration 
in several organs, autoimmune hemolytic anemia and 
other autoimmune symptoms (2). Affected mice have a 
very short life span – about 3 to 5 weeks – suggesting 
that the absence of T

regs
 results in autoimmune disease 

as well as inflammation of multiple organs.
During thymocyte development, the Tregs along 

with conventional T cells also mature in the thymus. 
In the maturation process ( Figure 1), T cells pass 

Immune System and 
Regulatory T Cells

Manoj K. Mishra, Ph.D., Department of Mathematics and Science

Current advances in biomedical science have revealed several break-
throughs to treat complex diseases. Among many cell types, the immune 
cells play a significant role in fighting various attacks to the human body, 
as well as helping to maintain homeostasis. Immune cells such as T cells 

(helper and cytotoxic), B cells, dendritic cells, natural killer cells, macrophages 
and other cell types play diverse and distinctive roles to maintain immunological 
tolerance. In recent years, immunological studies have identified a subtype of T 
cells known as regulatory T cells (T

regs
) that are important in maintaining immuno-

logical tolerance during autoimmune diseases. As we know, to function properly 
our immune system must be able to discriminate between self and non-self. When 
the ability to discriminate between self/non-self fails, the immune system starts 
destroying cells and tissues, resulting in autoimmune disease. The suppressive 
cells, now known as T

regs
, suppress activation of the immune system and prevent 

pathological self-reactivity. This article briefly talks about the nature and types of 
regulatory T cells, their function and future use in immunotherapy.

Hot Science Topics
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through important stages such as double-negative 
(CD4-CD8- T cells), double-positive (CD4+CD8+ T cells) 
and finally into single-positive (CD4+CD8- T cells 
or CD4-CD8+ T cells). During these developmental 

stages, an individual cell rearranges its T cell recep-
tor (TCR) genes to form a unique, functional molecule 
that interacts with self-MHC (major histocompatibility 
complex). If these cells interact with self-MHC with 
low affinity, they die by neglect; if they interact with 
high affinity, they also die. Only the cells that inter-
act and get signals with moderate affinity proliferate 
and express both CD4+ and CD8+, becoming double-
positive cells. From single-positive CD4+ T cell popula-
tions (some CD8+ cells also), about 5-10 percent of  T 
cells develop as T

regs
, which have immuno-suppressive 

function. The T
regs

 developed in the thymus are naïve 
and called natural regulatory T cells (nT

regs
) (3). In the 

peripheral organs such as spleen, lymph nodes, etc., 
some conventional CD4+ T cells after encountering 
the foreign antigen or upon induction with external 
environmental factor or cytokines, get converted into 
regulatory T cells called induced regulatory T cells 
(iT

regs
) or adaptive regulatory T cells. Some of the nT

regs
 

also get converted into iT
regs

 in the peripheral organs.
The conventional CD4+ T cells that express CD25 

and Foxp3 on their surfaces are regarded as T
regs

 
(4) (nT

regs
 or iT

regs
). The naturally arising CD4+CD25+ 

Foxp3+ T
regs

 are important in maintaining immunologi-

cal tolerance. They are derived and develop in the 
thymus. It has been reported that depletion of this 
subset of T cells in mouse models results in severe 
autoimmune disease. But how these cells suppress the 
immune function and the exact mechanisms involved 
in maintaining immunological tolerance are still in 
question. Some recent reports have shown that the 
cells exert their effect in a contact-dependent man-
ner. In vivo, T

regs
 are anergic (lacking immunity to an 

antigen) and fail to produce IL-2 (5). In vitro studies 
have shown that TGFß stimulates and converts some 
population of conventional CD4+ T cells to CD4+CD25+ 
T

regs
 that express Foxp3 (6). Recent reports demon-

strated that adoptive transfer of T
regs

 was able to clear 
the colitis in bowel disease, but only when nT

regs
 were 

given in combination with iT
regs

 (7). This suggests that 
nT

regs
 along with iT

regs
 help to maintain immunological 

tolerance. There are lots of reports available about the 
T

regs
 development, but how they maintain the toler-

ance is still unclear. 
In conclusion, given the immunosuppressive effect 

of T
regs

, these cells could be used as potential immuno-
therapeutic agents in the future to treat autoimmune 
diseases. To use T

regs
 in immunotherapy, we need to 

understand  underlying mechanisms in more detail, 
focusing on their nature, development, diversity and 
the mechanism of action.n

SUGGESTEd REAdiNGS:
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2. Haribhai, D. et al.; 2007; J. Immunol.; 178: 2961-2972

3. Sakaguchi, S; 2004; Annu. Rev. Immunol.; 22: 531-562

4. Gondek, D.C. et al.; 2005; J. Immunol.; 173: 1783-1786

5. Thornton, A.M. et al.; 1998; J. Exp. Med.; 188: 287-296

6. Fantini, M.C. et al.; 2004, J. Immunol.; 172: 5149-5153

7. Haribhai, D. et al.; 2009; J. Immunol.; 182: 3461-3468

Dr. Mishra’s laboratory at Alabama State University fo-
cuses on understanding the role of regulatory T cells in 
controlling autoimmune diseases, especially in mouse 
models. His laboratory is interested in investigating how 
regulatory T cells maintain tolerance in order to prevent 
the lethal effect of autoimmune disorders.n

Figure 1: A general outline of T cells development in 
thymus. Double positive thymocytes CD4+CD8+ T cells dif-
ferentiate in single positive CD4+CD8- T cells, single positive 
CD8+CD4- T cells, NKT cells, and CD4+CD25+ regulatory T cells 
which expresses Foxp3 and plays important role in regulatory T 
cell development and function.

To understand the mechanism(s) involved in this autoimmune disorder, mouse models 
deficient in Foxp3 or mutation in Foxp3 gene (scurfy mice) have been developed.
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Exposure 
to the latest 
developments in 
relevant scientific 
fields greatly 
enhances faculty and 
student development. 
In the past year, the 
CREST Center for 
Nanobiotechnology 
and the HBCU-UP 
program presented 
12 seminar speakers 
from diverse research 
backgrounds in 
nanotechnology research. 
The seminars were highly 
informative and provided 
ASU students and faculty 
with insights into the 
latest developments 
in nanobiotechnology. 
The following pages 
offer a summary of 
each of their research 
presentations for the 
benefit of interested 
readers. This also 
allows interested 
readers to contact 
our researchers 
for collaborative 
research 
partnerships.

Dr. Asheber Abebe
associate professor 
Department of Mathematics and Statistics 
Auburn University
Seminar Title: Making Causal Inference with Observational 
Data

Making erroneous cause-and-effect inferences on the ba-
sis of observational studies is fairly common. This can 
be very costly. The conventional method of making 
reasonably correct inferences based on observational 
data involves matching observations based on certain 
pre-treatment variables using propensity scores. This 
method, however, is very sensitive to outlying obser-
vations. Dr. Abebe discussed a version of propensity 
score matching that is less sensitive to the effects of 
outlying observations. The robustness of the pro-
posed method was illustrated using a Monte Carlo 
simulation study. 

Seyhan Boyoglu
graduate student-Ph.D. microbiology 
Biological Sciences
Alabama State University
Seminar Title: Evaluation of an Encapsulated DNA 
Vaccine against RSV

Respiratory Syncytial Virus is a common airway in-
fection of infants and elderly people that can be very 
debilitating and even fatal. Ms. Boyoglu is part of Dr. 
Shree Ram Singh’s research group at ASU working 
on the development of an effective vaccine for RSV. 
She discussed the efficiency of a chitosan encapsu-

lated nano-DNA-based RSV vaccine. A multivalent 
DNA construct containing the antigenic regions of 

RSV F, M2 and G genes were cloned into the phCMV1 
vector and encapsulated using chitosan to form DNA/

Chitosan nanoparticles (DCNP) in a complex coacerva-
tion process that yielded an encapsulation efficiency of 

94.7 percent. The DCNP sizes ranged from 80 to 150 nm 
with uniform size distribution and spherical shape. Differ-

ential Scanning Calorimetry (DSC) showed DCNP to be 
more stable than naked DNA or chitosan, offering protection 

from DNA degradation by nucleases. DCNP was not toxic to 
cells when used at concentrations < 400 μg/ml and produced 

higher levels of RSV protein expression in mice tissues. At least 
two-fold higher serum IgG antibody titers were observed in the 

DCNP group, compared to the naked DNA group. This approach is 
promising for the development of an effective nano vaccine for RSV.
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Dr. Roland Herzog
associate professor of pediatrics, microbiology and molecular genetics
University of Florida
Seminar Title: Gene Therapy, Immune Regulation, and Tolerance in Treatment of Hemophilia

Dr. Herzog is conducting exciting research in the area of gene therapy for hemophilia. 
Establishment of immune tolerance to the therapeutic transgene product is critical for the 
success and safety of gene-replacement therapy.  The group has developed an improved 
hepatic protocol that directs tolerance induction largely independent of genetic effects 
using adeno-associated viral (AAV) vectors. Furthermore, they have identified mucosal 
surfaces and immune modulatory agents as alternative targets/methods of tolerogenic 
antigen administration to prevent undesired immune responses to the therapeutic 
proteins. Dr. Herzog’s research is making a significant contribution to the development of 
a safe gene therapy product for the treatment of hemophilia.

Dr. Robert Lindquist
professor
Electrical and Computer Engineering Department
University of Alabama in Huntsville
Seminar Title: Role of Liquid Crystals in Microsystems

Dr. Lindquist’s research is focused on liquid crystal application in telecommunication, as 
well as to chemical and biological sensing. The unique electrical and optical properties 
of liquid crystals coupled with their high compatibility with CMOS voltage levels 
and microelectronic fabrication techniques makes them ideal candidates for use in 
microsystems. Dr. Lindquist presented an overview of the liquid crystal display system 
and recent research on liquid crystal based sensing applications in the emerging 
technologies of chemical and biological microsystems.

Dr. Brent Nielsen
professor and department chair
Department of Microbiology and Molecular Biology
Brigham Young University
Seminar Title: Identification and Characterization of a Novel Mitochondrial TWINKLE 
Protein in Arabidopsis thaliana with both DNA Primase and DNAHelicase Activities

Dr. Nielsen’s group is studying nuclear genes in Arabidopsis thaliana that encode 
a mitochondrial-targeted homologue of the bacterial recA protein, which may be 
involved in mtDNA replication and/or genome maintenance. They have identified in 
Arabidopsis a gene encoding a protein predicted to target the mitochondria and to 
have both DNA primase and DNA helicase activities. This new TWINKLE protein is 
different from other eukaryote TWINKLE proteins, which have only DNA helicase 
activity. Their studies suggest that the novel TWINKLE protein is necessary for 
proper plant growth and mtDNA maintenance.
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Dr. Berhanu Tameru
associate professor of epidemiology-director
Center for Computational Epidemiology, Bioinformatics and Risk Analysis and Biomedical 
Information Management Systems 
Tuskegee University
Seminar Title: Risk Analysis and Modeling for Managing Risk

The new landscape of the 21st century, while promising unparalleled advancements and 
growth, is fraught with a variety of hazards and risks, including bioterrorism and the world-
wide introduction and spread of emerging and re-emerging diseases. Once diseases are 
introduced into a country or region, the concentration of large agricultural enterprises and 
intensive production systems and global distribution of foods further hastens the spread of 
diseases and pests like Highly Pathogenic Avian Influenza (HPAI) (H5N1). In order to coun-
ter such ongoing threats and challenges, it is important to be able to measure and quantify 
the degree of threat or challenge, so that decision makers can take appropriate measures. 
Dr. Tameru, along with the United States Department of Agriculture (USDA), conducts 
quantitative risk assessments. He presented generic epidemiologic modeling and compared 
its usefulness and applications in either plant or animal population via case studies.

Dr. Dave nikles
professor of chemistry and materials science
Center for Materials for Information Technology
University of Alabama
Seminar Title: Magnetic Nanoparticles for High Density Magnetic Recording and for 
Targeted Drug Delivery

Magnetic particles with sizes in the nanoscale are single domain and their magnetic 
properties depend on the particle size. For application in high data storage density 
magnetic recording media, the particle size must be in the range of 5 to 10 nanometers. 
Dr. Nikles’ group has discovered the mechanism of controlling particle size and 
composition that would enable self-assembled iron platinum nanoparticles to be used as 
magnetic recording media. The group also is working on magnetic induction heating of 
monodisperse, single-crystal magnetite or cobalt ferrite magnetic nanoparticles localized 
in cancerous tissue as the basis of hyperthermia therapy for treatment of cancer.
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 Dr. Omar A. Oyarzabal Dr. Jong W. Hong
 associate professor assistant professor
 Department of Poultry Science  Materials Research and
 Auburn University Education Center
  Auburn University
 Seminar Title: Nanofluidic Devices for the Detection of Bacterial
 Foodborne Pathogens

In this joint presentation, Drs. Oyarzabal and Hong discussed the 
ongoing efforts at Auburn University to develop nano/picoliter fluidic 
systems to detect foodborne pathogens, mainly Campylobacter 
jejuni and Listeria monocytogenes. In these systems, very-large-scale-

integrated (VLSI) nanofluidic devices are created using nanoliter and picoliter quantities of reagents in polymerase chain reaction 
(PCR) assays, which are widely used to identify bacterial pathogens. The reaction efficiency is dramatically increased due to faster 
convective and diffusive mass and heat transfer of a small volume. In the future, these devices may accomplish even single-template 
DNA amplification without any pure culture of cells. 
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Dr. Vinoy Thomas
research associate
Center for Nanoscale Materials and Biointegration 
University of Alabama at Birmingham
Seminar Title: Functionally Graded Nano-Biomaterials as Tissue Engineering Scaffolds 

Nanostructured porous polymeric and composite materials that can be used as 
scaffolds in tissue engineering are regarded as the next frontier in materials science and 
engineering. Dr. Thomas and scientists at UAB have recently developed multifunctional 
polymer nanofibers, which can be used to deliver therapeutic proteins and serve 
as tissue scaffolds. A two-step process is used to fabricate these structures. First, 
nanoscopic spheres, which serve as a reservoir for the drugs of interest, are prepared 
using an emulsion process involving PLGA/dichloromethane solution dispersed in water, 
and polyvinyl alcohol (PVA) as the surfactant. These nanospheres are subsequently 
incorporated into the polymeric nanofibers during electrospinning. The preliminary 
results demonstrate that this proposed approach is highly promising in the creation of 
controlled drug release systems based on emulsion electrospun nanofibers. 

Dr. Deryl Troyer
professor of anatomy and physiology
Kansas State University
Seminar Title: Umbilical Cord Stem Cells as Delivery Vehicles

Stem cells are extremely promising candidates for tissue repair and gene therapy. 
Due to ethical concerns, fetal stem cells may not be available for these purposes. Dr. 
Troyer’s group at Kansas State University showed that umbilical cord matrix stem 
cells can be isolated in large numbers non-invasively from the Wharton’s jelly of the 
umbilical cord. These cells have the ability to traffic to areas of pathology.  The group 
has used them for targeted gene therapy in rodent models of breast cancer to deliver 
cytokines that kill the cancer cells. Now, the umbilical cord stem cells are being tested 
for delivery of other therapeutic molecules including antibacterial agents. 

Dr. changaram Venugopal
professor 
Veterinary Clinical Sciences 
Louisiana State University
Seminar Title: Equine Model of Human Asthma

Asthma is very common worldwide in all sections of populations. Human asthma is a 
chronic inflammatory disease characterized by airway obstruction, airway inflamma-
tion and bronchial hyper-responsiveness. Equine recurrent airway obstruction (RAO) 
is a common “asthma-like” seasonal pulmonary disease affecting mostly mature horses. 
RAO can be induced by allergens such as fungal spores and pro-inflammatory agents 
such as dust-derived bacterial endotoxins. Similar to asthma, it is characterized by air-
way inflammation, frequent bronchoconstriction and spasm, hypersecretion of mucus, 
chronic coughing, exercise intolerance and dyspnea. Dr. Venugopal’s research group 
uses RAO as a model for human asthma. He discussed molecular mediators and the 
potential role for nanotechnology in reducing airway inflammation. n

HigHligHts OF seminar series
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Ph.D. Program in Microbiology

Comes To Fruition

Carol Williams, Program Coordinator

The very first science-based Doctor of Philosophy (Ph.D.)
program at Alabama State University has become a reality.

The Ph.D. program in microbiology is the result of the

Knight vs. Alabama desegregation case. The Ph.D.

program is housed within the new Life

Science Building with more than

80,000 square feet of space.
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The Life Science Building consists of modern classrooms 
and research facilities. It represents ASU’s evolution, based 
on a bold vision to prepare its students to compete in a 
global market. Under the direction of Ph.D. program faculty 
members, students pursuing a Ph.D. degree in microbiology 
have the opportunity to acquire the knowledge and skills 
required to become qualified, competitive professionals in 
their fields of study. With the expanding research facilities 
and new researchers, students are being exposed to break-
through research in the area of microbiology. 

ASU is rapidly becoming a leader in scientific research 
because of the work being conducted by its faculty and 
graduate students. The Ph.D. program in microbiology 
offers a rigorous and comprehensive microbiology cur-
riculum with an emphasis on environmental microbiology 
and the microbiology of food and water systems. Students 
pursuing the Ph.D. degree conduct original research and 
develop strong experimental design and scientific writing 
skills that prepare them to compete for employment in 
various sectors in the microbiological sciences. The Ph.D. 
program faculty and students have represented ASU at vari-

ous scientific meetings by presenting their work. Several 
graduate students have started publishing their research in 
peer-reviewed publications. Although the Ph.D. program 
is funded through the state, the program also receives 
financing for research and training through various federal 
funding agencies. 

Research Infrastructure
Housed in the new state-of-the-art Life Science Building, 

the Ph.D. program in microbiology offers students the op-
portunity to conduct studies using the latest technologically 
advanced scientific instruments in well-equipped research 
laboratories and facilities. The four-floor building includes 
an auditorium and vivarium, multiple classrooms, walk-in 
cold rooms and dark rooms spread across more than 70,000 
square feet. The research areas within the program include 
vaccine development, nanobiotechnology, sensor develop-
ment, immune response, environmental microbiology and 
food safety. These particular areas of research are expected 
to be in high demand within the next 10 years, and will be 
essential in addressing issues related to environmental mat-
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ters, food-borne illnesses and microbial pathogens. 
Research facilities in the Life Science Building include a 

tissue culture core facility, a bioimaging facility, a molecular 
biology core facility and a microarray facility. 

The tissue culture core is equipped with a fume hood 
and laminar flow hoods for tissue culture as well as viral 
and bacterial experiments. It also has an inverted micro-
scope, countertop centrifuge, refrigerated centrifuge, CO2 
incubators, coulter counter, water bath, pH meter, labora-
tory oven, solvent and acid storage, computers for analysis 
as well as a variety of standard laboratory glassware and 
analytical equipment. 

In the bioimaging facility, students utilize the atomic 
force microscope (Pacific Nanotechnology-Nano R2), capa-
ble of imaging biological materials and other samples. Also 
available in this facility is a Nikon TI-U Phase Fluorescence 
microscope used by several investigators for analyzing 
biological samples. Confocal and scanning electron micro-
scopes are being acquired.

The molecular biology core facility is heavily 
used for various molecular research projects. 
Major instruments in this lab include the 
Alpha Innotech 5500 ChemiImager gel 
documentation system, Bio-Rad gene 
pulser, dry air floor model incuba-
tor, thermocyclers, Applied Biosys-
tems 7300 real-time Polymerase 
Chain Reaction (PCR), safety hood, 
countertop centrifuges, vortex, 
electrophoresis assembly units, gel 
transfer systems, ABI gene analyzer, 
SDS-gel systems and many smaller 
instruments to support individual 
research as well as classroom teaching. 

Approximately 700 square feet of 
space is dedicated to a microarray facil-
ity. We have started the process to acquire 
an Affymetrix microarray reader, Bio-Rad DGGE 
complete system with spot cutter and other accessories to 
complete the lab. Currently we are developing an immunol-
ogy core with BD flow cytometer/cell sorter, countertop 
centrifuge, refrigerated centrifuge, two CO2 incubators, 
coulter counter and other accessories for the immunology 
core facility. 

Equipment available for use also includes refrigerators, 
fume hoods, water baths, BSL-2 safety cabinets, micro-
scopes, CO2 incubators, incubator shakers, ultra-low freez-
ers, a high-speed centrifuge, an Eppendorf thermal cycler, 
a DNA vacuum evaporator, an ELISA plate reader, a UV/
VIS Spectrophotometer, a Universal vacuum system and gel 
dryer, a DNA/Protein Gel Documentation System, a Q2000 
DSC, a 380 FT-IR Spectroscope, a Quartz Crystal Microbal-
ance (RQCM), a refrigerated ultracentrifuge and other gen-
eral support equipment.

Besides the core research facilities, all faculty members 
have their individual labs that are equipped with instru-
ments to perform specialized research.

Faculty
Under the guidance of scientists who are notably ac-

complished in their disciplines, graduate students gain 
invaluable knowledge and experience that they may not be 
able to get anywhere else. The diverse group of research-
ers is a team of individuals who are actively engaged in 
research projects in which graduate students participate.

Dr. Shree Singh, acting chairperson for the depart-
ment of biological sciences and associate professor of 
microbiology, directs the Ph.D. program and sets the tone 
for what is to be expected for each doctoral candidate. 
Dr. Singh earned his master’s degrees from both Narendra 
Dev University in India and Alabama State University and 
a Ph.D. in microbiology from Auburn University. In addi-
tion to teaching, he serves as the program director of the 
NSF-CREST Center and the HBCU-UP program, in which his 
focus is training minority students in techniques used in the 
laboratory. His primary research focus is respiratory syncy-
tial virus (RSV) that causes problems ranging from common 

cold-like symptoms to severe bronchiolitis and 
pneumonia in children and the elderly. 

One of the first people to join the 
Ph.D. program was Dr. Robert Villa-

fane, professor of microbiology. Dr. 
Villafane’s lists of credits include a 
bachelor’s degree from New York 
University and a master’s degree 
from the University of California 
at Berkeley. He later returned to 
New York to complete his doctoral 
degree at NYU’s School of Medi-
cine. He completed his postdoctoral 

research at Massachusetts Institute 
of Technology (MIT) under Professor 

Jonathan King. Dr. Villafane’s research 
interests are in protein structure and 

function. He uses the proteins of two bacte-
rial viruses (phages) as model proteins, especially 

the tailspike proteins. These proteins serve as models for 
protein-protein interactions, protein-DNA interactions and 
protein-carbohydrate interactions. In addition, Dr. Villa-
fane directs the NIH-sponsored MARC (Minority Access to 
Research Careers) Program and serves as the graduate co-
ordinator for the Ph.D. program in microbiology and as a 
reviewer for manuscripts submitted to journals on protein 
structure and function. Dr. Villafane has taught at the Uni-
versity of Tennessee and the Ponce School of Medicine. 

Another member of the team is Dr. Vida A. Dennis, 
associate professor of microbiology. Dr. Dennis obtained 
her B.S. degree in zoology from the University of Libe-
ria, Monrovia, Liberia, and her M.A. degree from Western 
Michigan University, Kalamazoo, Mich. She obtained a 
Ph.D. in Parasitology from the University of Georgia, 
Athens, Ga., and received postdoctoral training in parasite 
immunology at Louisiana State University, Baton Rouge, 
La. Dr. Dennis studies Lyme disease and Chlamydia in 
murine models. Lyme disease, caused by the spirochete 
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Borrelia burgdorferi, is an infectious disease and a major 
concern for public health. Chlamydia trachomatis is the 
leading cause of bacterial sexually transmitted diseases. 
Chlamydia is an equally important health issue because 
of its effects on the public healthcare system and because 
it is sometimes fatal. Dr. Dennis’ laboratory is working 
on Chlamydia vaccine development. She uses nanotech-
nology techniques in assessing the immunogenicity and 
efficacy of potential vaccine candidates in mice. 

Dr. Peter A. Noble is one of the newest members of 
the Ph.D. program. Dr. Noble received both his Bachelor of 
Science (Honors) and Master of Science degrees from Me-
morial University of Newfoundland. He received his Ph.D. 
in applied microbiology at the University of Saskatchewan 
and was a postdoctoral fellow at the University of Cali-
fornia, Irvine and Center of Marine Biotechnology at the 
University of Maryland, Baltimore. Prior to his appointment 
at ASU, Dr. Noble was a research assistant professor in the 
department of civil and environmental engineering at the 
University of Washington (UW). There, he used microar-
ray technology to develop a novel method to accurately 
quantify multiple microorganisms in complex samples. He 
is an affiliate faculty in the School of Dentistry at UW and, 
at ASU, is an associate professor of microbiology. He will 
be using his microarray method to quantify microorganisms 
in human oral cavity and environmental samples.

Dr. Omar A. Oyarzabal is the most recent faculty hired 
for the Ph.D. program in microbiology at ASU. Dr. Oyarza-
bal obtained a degree in Veterinary Medicine (D.V.M.) from 
Argentina, and M.S. and Ph.D. degrees in poultry science/
food safety from Auburn University. His research focuses 
primarily on two foodbourne pathogens, Campylobacter 
jejuni and E. coli. Dr. Oyarzabal has extensive experi-
ence in HACCP (hazard analysis and critical control point) 
training and in processing alternatives to reduce bacterial 
pathogens in poultry meat. In his ASU-based research, Dr. 
Oyarzabal will use several DNA-based molecular tech-
niques, including the polymerase chain reaction (PCR), 
real-time PCR, PCR-restriction fragment length polymor-
phism, pulsed-filed gel electrophoresis and multilocus se-
quence typing, to identify and characterize Campylobacter 
spp. from foods. He also collaborates with other faculty on 
the development of biosensors for the rapid identification 
of Listeria monocytogenes (nanofluidic microarrays) and 
Campylobacter jejuni (optical sensors) from food samples. 
In addition, Dr. Oyarzabal is an active member of the 
editorial board of four refereed-journals, among them the 
Journal of Food Protection and Journal of Microbiological 
Methods. His international collaborations include scientists 
from Argentina, Chile, Grenada, Ireland and South Africa.

Ms. Carol Williams, program coordinator for the Ph.D. 
program, serves as a main point of contact and support for 
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both staff and students. 
Four new faculty members are being hired to com-

plete the microbiology research team. 

Student Highlights
The first cohort of students in the doctoral program 

is composed of seven individuals who bring with them 
various experiences from their diverse backgrounds. 
These students have been intensely involved in research. 
Seyhan Boyoglu from Istanbul, Turkey, started working 
on her research project in the fall of 2007. Boyoglu’s dis-
sertation research project focuses on the development of 
a multivalent DNA vaccine against the respiratory syncy-
tial virus (RSV). She has encapsulated the DNA vector in 
chitosan nanoparticles, which has been characterized and 
has shown a good immune response in tested animals. 
Boyoglu is the first microbiology Ph.D. student to publish 
her research work in a refereed scientific journal. Her 
publication is titled, “Enhanced Delivery and Expression 
of a Nanoencapsulated DNA Vaccine Vector for RSV” in 
Nanomedicine: Nanotechnology, Biology and Medicine. 
She is preparing a second manuscript for publication.

Murtada Taha, a native of Sudan, joined ASU in 2006 
and conducted research studies on the sensory physiology 
of the vomeronasal organ (VNO) in mice. He is among 

the first group of students who were accepted into the 
Ph.D. program in microbiology in 2007. Taha’s dissertation 
research project involves the construction and evaluation 
of a recombinant Chlamydia trachomatis MOMP vaccine. 
He has already been successful in cloning a truncated 
MOMP gene into pET-32, as well as expressing and purify-
ing the MOMP protein. He is now encapsulating it into 
PLGA nanoparticles in order to assess its efficacy as a 
vaccine for Chlamydia trachomatis. Taha is the first author 
of a scientific paper recently published in the Journal 
of Physiology and Behavior. He is also a coauthor on a 
manuscript that is under revision. Titled “Immunogenicity 
of Anti-chlamydial Peptides in Mice,” it is to be submitted 
to Vaccine Journal.

“I am excited about this opportunity at ASU,” Taha 
said. I’m able to conduct significant research with labs that 
are equipped with state-of-the-art instruments under the 
training of ASU’s most talented science faculty.”

Boyoglu, Taha and other students have made sev-
eral presentations at scientific meetings and conferences. 
Microbiology students are making their mark in the Ph.D. 
program and we will continue to see others follow the 
same trend. We do expect that we will produce high qual-
ity microbiologists who will one day have a worldwide 
impact.n
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STEM FACULTY OF THE YEAR
Dr. Eddie G. Moore

Given the nickname “Professor” at an early age, Dr. 
Eddie G. Moore knew that he was destined to use his 
knowledge and skill to make a change in the lives of those 
who study science. Professor and director of the graduate 
program in biology until his recent retirement, Moore is 
without peer. His passion for science and his commitment 
to the academic excellence of the upcoming generations 
are unrivaled. 

Born Oct. 1, 1942, Moore realized at an early age 
that he wanted a career in the field of science. Upon his 
entrance into Montgomery’s 
George Washington Carver 
High School in the mid-1950s, 
the death of his aunt gave him 
the realization that he wanted to 
touch the lives of others through 
cancer research. Moore entered 
Alabama State College at the 
beginning of the ’60s and fin-
ished with a Bachelor of Science 
degree in science education in 
1964. He continued his educa-
tion at Tuskegee University, 
where he received a Master 
of Science in biology in 1966. 
Wanting to continue his educa-
tional career, he entered the Uni-
versity of Wisconsin immediately 
after graduating from Tuskegee. 
During his matriculation at UW, 
he published three papers, one 
being his Ph.D. dissertation dealing with the comparison 
of the growth, metabolic and surface properties of normal 
and RNA tumor virus-transformed cells in culture. 

Upon receiving his Ph.D., Moore began his teach-
ing career at Meharry Medical College, where he held 
a variety of positions, including assistant professor in 
the department of microbiology and division of genetics 
and molecular medicine, coordinator of medical sciences 
courses in Ph.D. core curriculum, and director of Mi-
nority Biomedical Research Support (MBRS) Summer 
Undergraduate Research in the Biomedical Sciences Pro-
gram. Moore gave Meharry Medical College seven years 
of service before returning to his roots at Alabama State 
University. 

His tenure at ASU began in 1977 as associate pro-
fessor and director of graduate programs in biology. He 
later became the coordinator of ASU/UAB M.S. to Ph.D. 
Bridge Program, as well as the linkage liaison for ASU in 
UAB’s Health Professions Opportunity Pathway Program. 
During his many years at Alabama State University, 
Moore has assisted with more than 25 scientific papers 
and presentations, and has received more than $1 mil-
lion in research and training grant awards. Moore has 
rendered a number of professional services and served on 

various committees while at ASU. 
He has reached countless numbers of 
students while teaching at ASU. 

Until his recent retirement, 
Moore was best known to the 
student body of ASU as the profes-
sor of cell and molecular biology. 
His charismatic way of dealing with 
students on a personal level proved 
to be a valuable asset in reassuring 
students of their own potential. The 
open-discussion manner in which 
Moore holds classroom lectures 
encourages students to take an active 
part in exploring the answers to vari-
ous problems. His unwavering desire 
to address each student as “profes-
sor” motivates students to believe 
that they are capable of achieving 
professional goals. Moore will be 
missed as a full-time professor but 

can still be seen in the classrooms of the new Life Science 
Building where he is an adjunct professor. Moore has said 
that his reason for continuing to teach after retirement is 
to keep himself young. He also plans to relax and travel 
during his retirement.

Through his commitment to excellence, his unrivaled 
attention to the needs of students and his undying passion 
for science, Moore has been chosen as the 2009 STEM 
(Science, Technology, Engineering and Mathematics) Fac-
ulty of the Year. William Arthur Ward said, “The medio-
cre teacher tells, the good teacher explains, the superior 
teacher demonstrates, but the greatest of all is the teacher 
that inspires.” Dr. Eddie Moore, STEM Faculty of 2009, 
is the true definition of a great teacher.n
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If it were not for the NSF’s 
HBCU-UP program, DeAna 

McAdory might not have 
chosen the Ph.D. program 
in chemistry at the Univer-
sity of Alabama, where she 
is in her third year. McAdory 
was a first cohort participant 
in the HBCU-UP program 
at Alabama State University. 
Several others like McAdory 
followed the path of getting 
Ph.D. degrees in STEM dis-
ciplines. It was the HBCU-
UP program and its many 
activities that got students 
involved in research and ul-
timately opened the door to 
enter into research.

The National Science Founda-

tion funded the Historically Black 
Colleges and Universities-Under-
graduate Program (HBCU-UP) at 
ASU in 2005 with the objective of 
significantly enhancing STEM (sci-
ence, technology, engineering and 
mathematics) programs and increas-
ing the number of under-represent-
ed students in the STEM disciplines. 

Over the past four years, HBCU-
UP has heightened and developed 
research capabilities in STEM and 
has created an environment in 
which both students and faculty are 
continuously learning. The program 
has encouraged and increased the 
number of STEM students actively 
participating in research and HBCU-
UP-sponsored STEM activities and is 

highly recognized and commended 
by ASU’s faculty, students and the 
administration. ASU’s STEM faculty 
members are energetically engaged 
in cutting-edge research. They are 
training students in an array of di-
verse research, such as biomaterial 
science and engineering, stem cell 
therapy research, development of 
DNA-based nanobiosensors against 
bacterial and viral pathogens, 
investigating the respiratory syncyc-
tial virus, examining molecules as 
possible energy sources, develop-
ing antibiotic resistant species, and 
biomathematical modeling research. 
ASU has been able to develop 
impressive research infrastructure 
through HBCU-UP and other fund-
ing. Some of the research instru-
ments include atomic force micro-
scope, Real-Time Polymerase Chain 
Reaction (PCR) system, Nanodrop 
machine, Nikon TI-U phase fluores-
cent microscope, Bio-Rad Versa Doc 
and Chemi doc, ABI 3730 Genetic 
analyzer, BD flow cytometry and 
the Microarray Analyzer. All these 
research resources are now avail-
able to undergraduate as well as 
graduate students for research.

Many activities of the HBCU-UP 
program at ASU are targeted to en-
courage and academically prepare 
students to pursue graduate studies 
and expose them to the labora-
tory environment. One of the most 
successful and important parts of 
the program has been “The STEM 
Academic Year Undergraduate 
Research Program.” The goal of this 
program is to expose all students 
to active hands-on research. Since 
the program’s inception, HBCU-
UP has facilitated the entry of 17 
STEM students to graduate pro-
grams (nine Ph.D. and eight M.S.). 
A total of 1,909 students across the 
STEM disciplines participated in 97 
educational and professional de-
velopment activities for raising the 
awareness of graduate education. 
Students have been enthusiastic 
about the opportunity to network, 
showcase their research knowledge 
and to meet with fellow students 
at scientific conferences. Seventy-
four students made presentations 
at scientific conferences and many 
students have been recipients of 
awards for their outstanding pre-
sentation performances. 

NSF-Funded STEM Program
at ASU Puts Many

African-Americans in Research
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The major strength of the 
HBCU-UP STEM educational infra-
structure lies in the quality of our 
faculty. HBCU-UP has provided sup-
port for faculty to develop and stay 
up-to-date with current 
technologies and innova-
tive teaching methodolo-
gies to influence student 
learning. Our faculty 
development has been 
enhanced through faculty 
collaborative exchange 
programs with scientists 
at other academic institu-
tions, support to attend 
national research con-
ferences, guest speaker 
seminars and professional 
workshops. Since the 
implementation of HBCU-UP, many 
STEM faculty have been motivated 
to initiate new competitive re-
search programs. STEM faculty and 
student mentees have presented 

more than 160 research presenta-
tions at scientific conferences and 
have published 35 manuscripts in 
peer-reviewed journals since the 
inception of HBCU-UP. In 2006, a 
STEM Faculty of the Year Award 
was instituted through the efforts of 
HBCU-UP to honor a science faculty 
member who has made notewor-
thy contributions and outstanding 
achievements in education, re-
search, student mentoring and other 
scholar creative activities at ASU. 
Three faculty members in the areas 
of mathematics and chemistry have 
received this award during ASU’s 
annual fall faculty conference. 

HBCU-UP has been very instru-
mental in improving the quality of 
STEM education. Through HBCU-UP 
funds, a technology-based resource 
center was established. The center 
is equipped with 21 networked 
computers, computer software 

programs, LCD projector, Smart 
Board and sympodium. Students 
are able to review computer-based 
lecture notes on different materials 
to master basic STEM concepts. The 

system is powered by the SMART 
Board interactive whiteboards soft-
ware. Mathematics, chemistry and 
other science courses are taught 
in this facility. The STEM curricula 

have been enhanced by incorporat-
ing interactive multimedia software 
in the classrooms. Maple 12 soft-
ware is used in teaching Calculus I, 
II and III and differential equations 
concepts. This software 
also has been an essen-
tial tool used for bio-
mathematical research 
to solve systems of dif-
ferential equations and 
graphing for research 
purposes. Computa-
tional Chemistry Soft-
ware Gaussian03W and 
visualization software 
GaussViewW are both 
being utilized in chem-
istry. MATLAB, Simulink 
and Symbolic Math 
Toolbox are used in 
mathematics instruction. 
STEM lecture rooms also 
have been upgraded 

with electrical screens, LCD projec-
tors and technology enhancement 
multimedia carts to improve the 
quality of classroom instruction in 
STEM disciplines. More than 1,000 

students are impacted 
every semester through 
the integration of technol-
ogy into the classrooms. 
The impact of the HBCU-
UP program is evident in 
many aspects of student 
and faculty scientific and 
professional activities. The 
number of STEM students 
admitted to graduate 
school has increased by 
400 percent; the number 
of conference presenta-
tions by STEM faculty 

and students has increased by 470 
percent; STEM faculty and student 
publications in peer-reviewed 
publications have increased by 260 
percent; and faculty professional 

development workshops and semi-
nars have increased by 371 percent. 
These increases are attributed to 
the direct impact of HBCU-UP 
program.n

STEM faculty and student mentees have presented over 160 research
presentations at scientific conferences and have published 35

manuscripts in peer-reviewed journals since the inception of HBCU-UP.
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Ebony Hodges has always been 
enamored with the idea of scientific 
investigations. She attempted to 
grow trees from the seeds of fresh 
fruit, collected rocks to see if she 
could understand why they were 
different and what they contained 
that made them so hard. Much to 
her mother’s horror, she even col-
lected insects with makeshift habi-
tats so that she could understand 
the daily lives of insects. She never 
saw these things as any indication 
that she was odd or exceptional. 
To her, it was completely normal 
to wonder about the world around 
her and investigate it. Hodges was 
encouraged to participate in any 
activities that would nurture her 
scientific aspirations. While she was 
a student at Ramsay High School in 
Birmingham, Ala., she was con-
stantly amazed at the excitement 
that she experienced in her biology 
classes each time a new topic was 
discussed. By the time she applied 
to college, she had already gained 
primary research experience and 

shadowed at local hospitals.
 Hodges was accepted to Ala-
bama State University in 2004 on a 
full academic scholarship. Her ma-
triculation at the university enriched 
her in many ways. At ASU, she 
discovered a growing interest in the 
smaller forms of life. It was interest-
ing to her how something so small 
could be so complex in nature. 
The potential benefits to be gained 
by researching micro-organisms 
astounded the young scholar. For 
this reason, she decided to pursue 
research. She was convinced that 
the experience and guidance she 
needed to reach her goals could be 
found in the undergraduate re-
search HBCU-UP Program. Hodges 
was accepted to the program in the 
fall of her junior year.

Through the program she had 
a chance to work with her profes-
sors on a professional level and 
began to understand all that a 
career in research would entail. 
Through her mentors, Dr. Lula 
Smith and Dr. Hongzhuan Wu, she 
was exposed to techniques such 
as PCR, tissue culture, plasmid 
purification, DNA Purification and 
SDS PAGE.  These techniques are 
instrumental to the research that 
she conducts today.

In the summer of 2007, Hodg-
es was selected to be a Ronald E. 
McNair Scholar at the University 
of Alabama at Birmingham (UAB). 
With the knowledge she gained 
from that experience, she partici-
pated in the Annual Biomedical 
Conference for Minority Students. 
In the spring of 2008, she was ac-
cepted by the University of Ala-

bama (UA) in Tuscaloosa to pursue 
a Ph.D. in biology. 

Hodges is entering her second 
year of the Ph.D. program in biol-
ogy at UA. In addition to research, 
she plans to be instrumental in 
making sure that programs like 
the ones she has benefited from 
continue and multiply. 

When asked about the impact 
of being an HBCU-UP participant, 
Hodges said, “The HBCU-UP Pro-
gram constantly exposed me and 
students alike to opportunities for 
advancement after undergraduate 
graduation. Programs like HBCU-
UP make it possible for students to 
realize their dreams and potential. 
I will always be grateful for the 
experience and opportunities it 
afforded me.” 

Kiara Fairman was deeply 
influenced by her two brothers, 
but some influences she could 
not follow. Although her brothers 
focused on wrestling and other 
sports, she could not. She found 

HBcU-UP Scholar Graduate School Highlights

Kiara Fairman – Ph.D., chemical biology, 
University of Texas Southwestern

Graduate School of Biomedical Sciences, Dallas

ebony Hodges – Ph.D., biology,
University of  Alabama, Tuscaloosa, Ala.
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herself watching “Magic School 
Bus,” “Bill Nye the Science Guy” 
and the Discovery Channel in-
stead. Even though her brothers 
often called her a nerd, she could 
not help but to keep watching 
and attempting experiments of her 
own. Her mother understood her 
eagerness to explore and brought 
home a child’s microscope. She 
spent hours searching and mak-
ing elixirs to magnify up to 400 
times their size. Her exploration 
throughout grade school only 
intensified, especially when intro-
duced to the world of chemical 
reactions, atoms, molecules and 
elements during her sophomore 
year in high school through her 
chemistry teacher, Mrs. Marianne 
Kot at Valley High School in Las 
Vegas, Nev. To Fairman, chemistry 
explained how the world and the 
universe worked. After graduating 
from high school, she continued 
her chemical romance and entered 
Alabama State University in 2004, 
majoring in chemistry. For the next 
four years, her life was deeply af-
fected by her experience at Ala-
bama State University.

Fairman’s mentors, Dr. Doug-
las Strout, Mr. Elijah Nyairo and 
Mrs. Sheree Finley, aided in her 
transition from high school and 
furthered Fairman’s dedication to 
chemistry. Several college experi-
ences also helped Fairman in her 
path toward pursuing chemistry 
and research. In the summer after 
Fairman’s freshman year, she 
attended to a summer program 
called the Summer Medical and 
Dental Education Program at How-

ard University in Washington, D.C., 
in 2006. This program fit Fairman’s 
need to be a helper of humanity, 
but she did not completely feel that 
working with patients all day long 
was exactly what she wanted to do. 
Again she attempted another infor-
mative week-long medical program 
called Nevadans into Medicine, 
based at the University of Nevada 
Reno and the University of Nevada 
Las Vegas in the summer of 2007. 

Fairman had been accepted 
into the HBCU-UP program at 
Alabama State University and 
entered in the fall of 2006. Under 
the mentorship of Dr. Douglas 
Strout, Fairman began working on 
computational chemistry via the 
Gaussian03 software. This arena 
was completely different from 
traditional research that Fairman 
thought she would be encounter-
ing, but it was equally interesting. 
Consequently, she gained two 
publications titled “Stability and 
Dissociation Energies of Open-
Chain N4C2 ,”  J. Chem. Theory 
Comput. 4,1423-1427, and “Stabil-
ity of Heterocyclic Nitrogen Rings,” 
J. Undergraduate Chem. Research. 
7, 137-140.The following summer, 
Fairman researched at Rice Univer-
sity’s Institute of Bioengineering 
and Bioscience REU in Houston, 
Texas. There, she obtained lab 
bench experience working with 
metabolically engineered E.coli. 

Fairman is pursuing her Ph.D. 
in chemical biology at the Uni-
versity of Texas Southwestern 
Medical Center at Dallas. She has 
realized that to make an impact 
on the health of people, one does 

not have to be a medical doctor. 
One can be a doctor of philosophy 
and positively affect the health of 
mankind.

“The HBCU-UP Program af-
forded me a tremendous opportu-
nity to enhance my competitive-
ness for graduate studies,” she 
said. “I was able to attend various 
conferences while in the program. 
These conferences were essential 
in directing my research interests. 
I am extremely excited to embark 
on my dreams as a medical re-
search scientist. Since my youth 
I have wanted to help eradicate 
medical deficiencies, and now I 
will be able to develop my dreams 
to do just that.”

Moses davis from White Hall, 
Ala., remembers teacher Gary 
Sturdivant referring to him as “Top 
Dog” in his seventh- and eighth-
grade mathematics classes. His 
teacher’s praise gave him a new-
found satisfaction to know that all 
of the afternoon activities that he 

Moses Davis – Ph.D., industrial 
and systems engineering,
Auburn University, Auburn, Ala.

       Shernita Lee – Ph.D., computational biology,  
       Virginia Polytechnic Institute, Blacksburg, Va.
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M.S., mathematics, M.S., applied mathematics, M.S., veterinary science, Ph.D., mechanical engineering,
Alabama State University, Arizona State University, Tuskegee University, University of Alabama at
Montgomery, Ala.  Tempe, Ariz. Tuskegee, Ala. Birmingham, Birmingham, Ala.

gave up to do homework assign-
ments were finally paying off. Da-
vis discovered that he had acquired 
a taste for problem-solving. Time 
spent working with mathemat-
ics opened the door to a deeper 
understanding of the way numbers 
work and the many ways in which 
problems can be solved.
 Upon entering Alabama State 
University in August 2005, Davis 
began his studies in mathematics/
pre-engineering. It was then that 
he became creative and self-mo-
tivated, and developed a commu-
nity-driven mind. He found great 
satisfaction in tutoring peers and 
teaching young children to become 
better citizens and leaders. 

Davis was placed in the HBCU-
UP program in the fall of 2007 
under the guidance of Dr. Carolyn 
D. Simmons. Prior to placement, he 
had the opportunity to experience 
a 10-week summer internship pro-
gram at the National Aeronautics 
and Space Administration (NASA)/
George C. Marshall Space Flight 
Center in Huntsville, Ala., which 
was funded through the HBCU-UP 
program. At NASA, Davis re-
searched the role of the safety and 
mission assurance directorates, per-
formed cost-trend analysis utilizing 

Microsoft Project Office Products, 
used mathematical computations 
to forecast S&MA budget require-
ments and workforce, and planned 
for the next crew launch vehicle.

Davis was assigned an academ-
ic-year research project appointed 
by his STEM faculty mentor at 
ASU. He researched the topic: 
“The CDSSOLN Software Package: 
An Efficient Software for Iterative 
Methods.” This software package 
was written using MATLAB code 
and designed by his mentor to find 
solutions to large sparse linear sys-
tems. Davis’ objective was to revise 
and update the CDSSOLN pack-
age to include current MATLAB 
programming code, thus making 
the software more efficient. These 
experiences opened the door to 
an internship opportunity at Oak 
Ridge National Laboratory in the 
summer of 2008. At Oak Ridge, his 
primary goal was to optimize the 
design of cargo screening systems 
used at places such as air cargo 
warehouses and train stations. 
His research focused on knowl-
edge management research. This 
task encompassed safeguards and 
security challenges associated with 
the nation’s critical transportation 
infrastructure and associated in-

terdependent infrastructures (e.g., 
energy, banking). He assisted in 
developing national level knowl-
edge management systems through 
innovative use of applied math-
ematics, statistics and operations 
research to improve the security 
and efficiency of transportation 
systems to ensure safe and free 
movement of people and goods in 
the United States.  

Davis is pursuing a Ph.D. in in-
dustrial and systems engineering at 
Auburn University. He is the first in 
his family to obtain a B.S. degree 
and the first to pursue a Ph.D. 

“It has been an honor and 
privilege to have participated in 
the HBCU-UP program,” he said. “It 
has definitely given me guidance 
for graduate school. In today’s fast-
paced business world, I realize that 
continuous learning is a strategy 
that is essential to success. I must 
take initiative to be accountable for 
myself in keeping my knowledge 
base current and continue to utilize 
the tools that have proven to be 
indispensable in this competitive 
world.”
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DeAna McAdory
Ph.D., chemistry,
University of Alabama,
Tuscaloosa, Ala.

casey Bishop
M.S., mathematics education,
Alabama State University,
Montgomery, Ala.

nicole Gray
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engineering,
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Kasha casey
Ph.D., chemistry,
Indiana University,
Bloomington, Ind.
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M.S., mathematics education,
Alabama State University,
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Shernita Lee remembers sitting at 
the kitchen table doing multiplica-
tion drills for an annual math derby 
at the age of 8. She never imagined 
where her love for numbers would 
lead her. Fourteen years later, as a 
Ronald E. McNair Scholar, she would 
find herself in a realm of math-
ematics which expanded beyond 
her dreams. She always knew her 
overall career goal in life, but didn’t 
know which route to take. 

Her long winding path was 
always guided by her parents, who 
have a strong background in educa-
tion. Lee was encouraged to do her 
best and understand that learning 
is a lifelong process. Her mother, a 

second-grade teacher, sent Lee to 
math and science camps every sum-
mer to nurture her daughter’s quest 
for knowledge. This quest continued 
throughout grade school by her 
participation in academic bowls and 
math tournaments. But there had to 
be more to learn beyond the text-
books. Alabama State University’s 
mathematics program was destined 
to be Lee’s next stepping stone. 
Although she enjoyed the courses 
offered, she always wanted more of 
a challenge – research.

In the fall of 2007, Lee was 
chosen as a STEM Scholar in the 
HBCU-UP program at ASU. She and 
her mentor, Dr. Ana Tameru, worked 
together on Lee’s first “hands-on” 
research project, titled “A Com-
partmental Model of HPV and its 
Impact on Cervical Cancer.” Lee 
was interested in Human Papillo-
mavirus (HPV) because it continues 
to spread at alarming rates among 
young women in the United States 
and certain types can lead to cervi-
cal cancer. Her purpose was to cre-
ate awareness of HPV and design a 
model to graphically determine what 
would decrease the number of indi-
viduals going to the stage of cervical 
cancer. Her hard work paid off. 

Lee presented her research 

studies at several conferences. At 
the 2008 HBCU-UP Conference, she 
truly felt rewarded. She won first 
place in oral presentations in the 
mathematics and statistics category. 
It was a priceless opportunity for 
Lee to be in the presence of diverse 
mathematicians of all ages sharing 
the same love for math. The feed-
back from her new peers during the 
question-and-answer session made 
her realize how intellectually stimu-
lating science can be when individu-
als challenge and affirm each other’s 
thinking.

This affirmation will continue. 
Lee is attending graduate school at 
Virginia Polytechnic Institute and 
State University, pursuing a Ph.D. in 
computational biology. 

“Without the HBCU-UP pro-
gram,” she said, “I never would have 
known what area to study or even 
have meaningful research experi-
ence. This program allowed me 
to be knowledgeable about a new 
innovative area where I can make 
future contributions. I will always 
remember my journey and will 
encourage others to follow the path 
which leads to academic success, 
a journey to which no value can 
be placed. I salute the HBCU-UP 
program.”n
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PUBLICATIONS AND PRESENTATIONS

Dr. Iraj Danesh and his student made two presenta-
tions in computer science at national and regional pro-
fessional conferences.

Dr. Vida A. Dennis made 16 presentations at national 
and local scientific conferences and published three peer 
reviewed publications and contributed to one peer-re-
viewed conference proceeding.

Publications
Vig K, Lewis N, Moore EG, Pillai SR, Dennis VA, Singh SR. 
2009. “Secondary RNA Structure and Its Role in RNA 
Interference to Silence the Respiratory Syncytial Virus 
Fusion Protein Gene.” Molecular Biotechnology. (In Press).

Boyoglu S,  Vig K, Pillai SR, Rangari V, Dennis VA,  Khazi F, 
Singh SR. 2009. “Enhanced Delivery and Expression of a 
Nanoencapsulated DNA Vaccine Vector for RSV.” Nano-
medicine. (In Press).

Vig, K, Herzog, R, Martin DR, Moore, EG, Dennis, VA, Pil-
lai, SR, Singh SR. 2008. “Recombinant Adeno-Associated 
Virus as Vaccine Delivery Vehicles.” Gene Ther Mol Biol. 
12: 277-292.

Conference Proceedings
Seyhan Boyoglu, K. Vig, V. Rangari, S. Pillai, V. Dennis and 
S.R. Singh. 2008. Evaluation of Nanoencapsulated DNA 
vaccine for RSV. NSTI, June 1-5, 2008, Boston, MA.

Mr. Timothy Holland and his students made two pre-
sentations in computer science at local and national pro-
fessional conferences.

Dr. eddie G. Moore published two research papers 
and made one presentation at a national conference.

Publications
Vig Komal, R. Herzog, D. Martin, E.G. Moore, V.A. Dennis, 
S. Pillai, S.R. Singh. 2008. “Recombinant Adeno-Associat-
ed Virus as Vaccine Delivery Vehicles.” Gene Ther Mol Biol. 
12: 277-292.

Vig K, N. Lewis, E.G. Moore, S. Pillai, V.A. Dennis, S.R. 
Singh. 2009. “Secondary RNA Structure and its Role in 
RNA Interference to Silence the Respiratory Syncytial 
Virus Fusion Protein Gene.” Mol. Biotechnol (In Press).

Dr. Audrey napier published one research paper in 
refereed scientific journal.

Publications
Taha, M., McMillon, R., Napier, A., Wekesa, K. 2009. “Ex-
tracts from Salivary Glands Stimulate Aggression and 
Inositiol-1, 4, 5-triphosphate (IP3) Production in the 
Vomernasal Organ of Mice.” Physiology and Behavior.

Mr. elijah nyairo and his research collaborators pub-
lished five peer-reviewed research papers. Nyairo’s stu-
dents and research partners also presented six poster 
presentations at national and local conferences and con-
tributed to one peer-reviewed conference proceeding.

Publications
Abdalla M, Dean D, Theodore M, Fielding J, Nyairo E, 
Price G. 2009. “Magnetically Processed Carbon Nano-
tube/Epoxy Nanocomposites: Morphology, Thermal and 
Mechanical Properties.” Polymer. 

Green K J, Dean D, Vaidya U K, Nyairo E. 2009. “Multi-
scale Fiber Reinforced Composites Based on a Carbon 
Nanofiber/Epoxy Nanophased Polymer Matrix: Synthe-
sis, Mechanical and Thermomechanical Behavior.” Com-
posites Part A: Applied Science and Manufacturing. 40, 9, 
1470-1475.

Jose M V, Thomas V, Dean D, Nyairo E. 2009. “Fabrication 
and Characterization of Aligned Nanofibrous PLGA/
Collagen Blends as Bone Tissue Scaffolds.” Polymer 50, 
15 3778-3785.

Jose M V, Thomas V, Johnson K, Dean D, Nyairo E. 2009. 
“Aligned Nanofibrous PLGA/HA as Nanofibrous Nano-
composite Scaffolds for Bone Tissue Engineering” Acta 
Biomaterialia 5, 1 305-315.

Abdalla M, Dean D, Robinson P, Nyairo E. 2008. “Cure 
Behavior of Epoxy/MWCNT Nanocomposite: The Effect 
of Nanotube Surface Modification.” Polymer 49, 15 3310 
3317.
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Conference Proceedings
Jose M V, Dean D, Peterson A D, Nyairo E. 2008 Nanopar-
ticle Loaded Electrospun Nanofibers for Therapeutic 
Protein Delivery.  ACS Poly Mater: Sci Eng Preprints 98, 
566

Dr. Shreekumar Pillai was a guest speaker for two 
invited presentations. Pillai and his students made 24 re-
search presentations at national conferences and 10 re-
search presentations at local conferences. Pillai has also 
contributed to four scientific research publications and 
three peer-reviewed conference proceedings.

Publications
Vig K, Lewis N, Moore EG, Pillai SR, Dennis VA, Singh SR. 
2009. “Secondary RNA Structure and Its Role in RNA 
Interference to Silence the Respiratory Syncytial Virus 
Fusion Protein Gene.” Molecular Biotechnology. (In Press).

Boyoglu S,  Vig K, Pillai SR, Rangari V, Dennis VA,  Khazi F, 
Singh SR. 2009. “Enhanced Delivery and Expression of a 
Nanoencapsulated DNA Vaccine Vector for RSV.” Nano-
medicine. (In Press).

Shawkey M, Pillai SR, Hill GE. 2009.  “Do Feather Degrad-
ing Bacteria Affect Sexually Selected Plumage Color?” 
Naturwissenschaften. 96:123–128.

Vig, K, Herzog, R, Martin DR, Moore, EG, Dennis, VA, Pil-
lai, SR, Singh SR. 2008. “Recombinant Adeno-Associated 
Virus as Vaccine Delivery Vehicles.” Gene Ther Mol Biol. 
12: 277-292.

Conference Proceedings
Jessica Weber, Shreekumar Pillai, Shree R. Singh, Ashok 
Kumar. “Novel DNA Sensor Based on Carbon Nano-
tubes Attached to Piezoelectric Gold Electrode.” 33rd 
International Conference and Exposition on Advanced 
Ceramics and Composites, Jan. 18-23, 2009, Daytona 
Beach, Fla.

Komal Vig, S. Boyoglu, V. Rangari, L. Sun, A. Singh, S. Pillai, 
and S.R. Singh. 2008. “Use of Nanoparticles as Therapy 
for Respiratory Syncytial Virus Inhibition.” NSTI, June 
1-5, 2008, Boston, Mass.

Seyhan Boyoglu, K. Vig, V. Rangari, S. Pillai, V. Dennis, and 
S.R. Singh. 2008. “Evaluation of Nanoencapsulated DNA 
Vaccine for RSV.” NSTI, June 1-5, 2008, Boston, Mass.

Dr. Raynetta Prevo and her students presented four 
research papers at local and regional professional con-
ferences.

Dr. BK Robertson and his student made one presenta-
tion at a professional conference and have one scientific 
manuscript under revision for publication.

Dr. carolyn Simmons-Johnson and her students 
made three poster presentations at local and regional  
professional conferences.

Dr. Shree Singh and his research team made 41 pre-
sentations at scientific meetings, published three re-
search papers and three peer-reviewed conference 
proceedings during the ’08-09 academic year. Dr. Singh 
presented seminar talks at invited international guest 
speaker scientific and research collaboration business 
venture meetings in India and China during 2008 and 
2009 and was instrumental in establishing partnerships 
to engage private industries in establishing a business 
development in the area of nanotechnology at ASU. 

Publications
Vig, K, Herzog, R, Martin DR, Moore, EG, Dennis, VA, Pil-
lai, SR, Singh S.R. 2008.“Recombinant Adeno-Associated 
Virus as Vaccine Delivery Vehicles.” Gene Ther Mol Biol. 
12: 277-292.

Vig K, Lewis N, Moore EG, Pillai SR, Dennis VA, Singh SR. 
2009. “Secondary RNA Structure and Its Role in RNA 
Interference to Silence the Respiratory Syncytial Virus 
Fusion Protein Gene.” Molecular Biotechnology. (In Press).

Boyoglu S,  Vig K, Pillai SR, Rangari V, Dennis VA,  Khazi F, 
Singh SR. 2009. “Enhanced Delivery and Expression of a 
Nanoencapsulated DNA Vaccine Vector for RSV.” Nano-
medicine. (In Press).

Conference Proceedings
Jessica Weber, Shreekumar Pillai, Shree R.  Singh, 
Ashok Kumar. “Novel DNA Sensor Based on Carbon 
Nanotubes Attached to Piezoelectric Gold Electrode. 
33rd International Conference and Exposition on Ad-
vanced Ceramics and Composites,” January 18-23, 
2009, Daytona Beach, Fla.
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Komal Vig, S. Boyoglu, V. Rangari, L. Sun, A. Singh, S. Pillai, 
and S.R. Singh. 2008. “Use of Nanoparticles as Therapy 
for Respiratory Syncytial Virus Inhibition.” NSTI, June 
1-5, 2008, Boston, Mass.

Seyhan Boyoglu, K. Vig, V. Rangari, S. Pillai, V. Dennis, and 
S.R. Singh. 2008. “Evaluation of Nanoencapsulated DNA 
Vaccine for RSV.” NSTI, June 1-5, 2008, Boston, Mass.

Dr. Douglas Strout and students published two re-
search papers and made six research presentations at 
national and local scientific conferences.

Publications
Casey K., Thomas J, Fairman K, Strout D. L. 2008 “Stabil-
ity and Dissociation Energies of Open-Chain N4C2.” J. 
Chem. Theory Comput. 4,1423-1427.

Casey K., Thomas J, Fairman K, Strout D. L. 2008. “Sta-
bility of Heterocyclic Nitrogen Rings.” J. Undergraduate 
Chem. Research. 7, 137-140.

Dr. Ana Tameru and her student presented five re-
search papers at national and local scientific conferenc-
es. Tameru’s student (Shernita Lee) was awarded first 
place in the mathematics and statistics oral presentation 
category during the 2008 HBCU-UP National Research 
Conference, Atlanta, Ga., Oct. 23-26.

Dr. Robert Villafane published two peer-reviewed sci-
entific publications.

Publications
Villafane, R. 2009. “Construction of Phage Mutants.” 
Methods Mol. Biol. 501:223-237. 

Villafane, R., Zayas, M., Gilcrease, E. B., Kropinski, A. M., 
Casjens, S. R. 2008. “Genomic Analysis of Bacteriophage 
Epsilon34 of Salmonella Enteric Serovar Anatum (15+).” 
BMC Microbiol. 8:227.

Dr. Kennedy Wekesa published one peer-reviewed 
publication.

Publications
Murtada Taha, Ronald McMillon, Audrey Napier, and 
Kennedy S Wekesa. 2009 “Extracts from Salivary Glands 
Stimulate Aggression and Inositol- 1, 4, 5-Triphosphate 
(IP3) Production in the Vomeronasal Organ of Mice.” 
Physiol Behav, doi:10.1016/j.physbeh.2009.05.006

Dr. Hongzhuan Wu and his student made one pre-
sentation at a scientific meeting. Wu has also published 
three research papers and one is currently under revi-
sion. 

Publications
H. Wu, N. K. Singh, K. S. Gunn and J. J. Giambrone. 2009. 
“Research Towards Development  of an Edible  Vac-
cine for Avian Reovirus.” Avian Dis DOI: 10-1637/8589-
011309-Reg-1.

H. Wu,  K Williams, S.R.Singh K.S.Gunn N. K. Singh,  T. 
Dormitorio and J. J. Giambrone. 2009. “Structural In-
tegrity of a Yeast-Derived Hemagglutinin Protein of an 
Avian Influenza Virus (H10N7) Using Atomic Force Mi-
croscopy.” Biotechnology Letters  DOI: 10-1007/510529-
009-0047-9.

H.Wu, V.A.  Dennis, S.R. Pillai and  S. R.Singh. 2009. “RSV 
Fusion (F) Protein DNA Vaccine Provides Partial Protec-
tion Against Viral Infection.” Virus Research 145 (2009) 
39-47.

Z.Qin, J Sun , Q. H, T. Lu, Q. Ling, S. Chen, J. Lv, S. Zeng, C. 
Zhang,  B. Cheng, Z. Ruan, Y. Bi , N.K. Singh, H.Wu. 2009. 
“Subtyping Avian Influenza Virus with General Purpose  
Multiplex RT-PCR and Liquichip High Throughput Test 
(GMPLex).” J. Virol Methods (Under revision).

40 SCIENCE@ASU FALL 2009

 SCIENCE@ASU 2009.indd   40 10/23/09   12:08 PM



SCIENCE@ASU 41

HONORS/AWARDS

Dr. Thelma Ivery was recipient of the 2008 “STEM Fac-
ulty of the Year Award.” This award is designed to honor a 
science faculty member with outstanding achievements in 
education, research, student mentoring and other scholarly 
creative activities at ASU. 

elijah nyairo and his collaborative research partners’ jour-
nal publication entitled “Cure Behavior of Epoxy/MWCNT 
Nanocomposite: The Effect of Nanotube Surface Modifica-
tion” in Polymer, Volume 49, Issue 15, July 2008, Pages 3310-
3317 was listed as one of the top 25 hottest articles in Mate-
rial Science in the July – Sept. 2008 issue of Polymer Journal.

Dr. Lula Smith was a STEM faculty of the year nominee, 
2008 and 2009.

Hongzhuan Wu and his research partners are inventors 
of a provisional patent on the development of a recombi-
nant avian influenza vaccine in yeast. 2009. U.S. provisional 
patent: US 61/205,540.

GRANTS
Drs. Shree R. Singh and Shreekumar Pillai in collabo-
ration with U Penn submitted a grant to NSF in the amount 
of $3,323,689 titled “Partnership for Research and Educa-
tion in Materials (PREM) – (Under Review).

Dr. Shree R. Singh serves as CO-PI on two collabora-
tive grants that were awarded through NSF. HBCU-RISE: 
Strengthening the Ph.D. Program in Materials Science and 
Engineering Program at Tuskegee University. Duration 
10/1/2008-9/30/2010 ($1,000,000) and NanoBiotechnol-
ogy among Research Centers and the K-12 Classroom 
(Collaborative- Tuskegee University). Duration 9/1/2008-
8/30/2010 ($300,000).
 
Pending Grant Awards:
MSP-Minority-Teacher Led Program Partnership Model 
for Integration of  STC-Alabama Nano-bio Materials Sci-
ence and Technology Center. Duration 6/1/2010-5/30/2015 
($19,250,000). SBIR-Micron Optics.

Tuskegee-IGERT: Integrative Graduate Education and Re-
search Training in Nano-Bio Materials Science and Engineer-
ing (Pending)-Collaborative. Duration 9/1/2009-8/30/2014 
($3,200,000). NSF

Dr. Hongzhuan Wu was funded a grant award in the 
amount of $48,000 by the Alabama Agricultural Experimental 
Station titled “Bio-grant: Development of Transgenic Vaccines 
against Influenza Virus (AIV) in Poultry,” 4/30/2007-4/30/2009.

Dr. carl S. Pettis, interim chair of the Department of 
Mathematics and Computer Science, will serve as the PI for 
an NSF funded research project entitled “The Alabama Alli-
ance for Students with Disabilities in STEM.” This $3 million 
grant is a collaborative research project involving four uni-
versities (Alabama State University, Auburn University, Au-
burn University at Montgomery, Tuskegee University), two 
community colleges (Central Alabama Community College, 
Southern Union State Community College), Alabama Insti-
tute for the Deaf and Blind, and six school districts in East-
Central Alabama with an outreach component that covers 
the entire state.  ASU’s portion of the grant is $388,000 
(Funded 2009-2014).

Dr. B.K. Robertson, funding for the EnvironMentors Pro-
gram was renewed for $108,000 by the National Coun-
cil for Science and the Environment for another year, Aug. 
2009-May 2010.

OTHER FACULTY ACTIVITIES

elijah nyairo was invited to serve as an ETS AP Chem-
istry Reader for the College Board. The AP reading was 
held over a seven-day period at the University of Nebras-
ka-Lincoln, June 11-19, 2009.

Drs. Shree Singh and Karyn Scissum Gunn, pro-
vost and vice president for Academic Affairs, traveled to 
New Delhi, Chennai and Mumbai, India, in February 2009 
to meet with academic and industry research scientists 
and government officials to establish and promote fac-
ulty and student international collaborative research 
exchange for the purpose of enhancing and creating a 
new research environment at ASU to enrich faculty and 
students scientific knowledge through international re-
search exchange in the area of Nanobiotechnology. 

Dr. B.K. Robertson was invited to serve as an ET-
SAP Environmental Science Reader for the College 
Board. This was held at the University of Nebraska-
Lincoln from June 1-7, 2009.
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Meetings/Workshops

Biology
Annual Biomedical Research Conference for Minority Students 
(ABRCMS)
November 4-7, 2009
Phoenix, AZ

American Society for Gene Therapy
May 19-23, 2010
Washington, DC

American Neurological Association-Annual Meeting
October 11-14, 2009
Baltimore, MD

Neuroscience 2009
October 17-21, 2009
Chicago, IL

Experimental Biology – FASEB  2010
April 24-28, 2010
Anaheim, CA

AFM Biomed Conference
May11-15, 2010
Red Island, Croatia

American Society for Microbiology-Annual Meeting
May 23 - 27, 2010
San Diego, CA

Nano Science and Technology Institute (NSTI)
Nanotech 2010
June 20-24, 2010
Anaheim, CA

NSTI
BioNano 2010
June 20-24, 2010
Anaheim, CA

Nanoscience and Nanotechnology for Biological/Biomedical/
Chemical Sensing
September 14-17, 2010, 
Canary Islands, Spain
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Chemistry
ACS-Southeast Regional Meeting (SERMACS)
October 21-24, 2009
San Juan, Puerto Rico

ACS-Southwest Regional Meeting (SERMACS)
November 4-7, 2009
El Paso, TX

American Chemical Society-National Spring Meeting 2010
March 21-25, 2010
San Francisco, CA

National Organization for the Professional Advancement of Black Chemists and Chemical 
Engineers (NOBCChE) 34th Annual Conference
March 29-April 3, 2010
Atlanta, GA

ACS National Fall Meeting 2010
August 22-26, 2010
Boston, MA

Mathematics
First Joint International Meeting of the AMS and the Korean Mathematical Society
December 16-20, 2009
Seoul, S. Korea

American Mathematical Society (AMS)
Joint Meeting of Mathematical Association of America (MAA) and AMS-National Meeting
January 13-16, 2010
San Francisco, CA

Computer Science
ACM-SIGUCCS Fall Conference
October 11-14, 2009
St. Louis, MO

Information Society for the Information Age-Annual Meeting
November 6-11, 2009
Vancouver, British Columbia

23rd IEEE/ACM International Conference on 
Automated Software Engineering - ASE2009
November 16-20, 2009, Auckland, New Zealand

Association for Computing Machinery (ACM)
May 2-8, 2010
32nd International Conference on  
Software Engineering  
Cape Town, South Africa
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Dr. Jacqueline Trimble  GRE Preparatory Session: Verbal Reasoning Sept. 15 -Dec.  4, 2009 Life Science Building-TBA  HBCU-UP/MARC
Associate Professor of English  Mondays and Wednesdays
Huntingdon College  5:00 p.m. - 6:00 p.m.

Dr. Carl Pettis, Interim Chair                      GRE Preparatory Session: Quantitative Reasoning Sept. 15-Dec.  4, 2009           Life Science Building-TBA  HBCU-UP/MARC
Department of Mathematics and Computer Science  Tuesdays and Thursdays
Alabama State University  5:00 p.m. - 6:00 p.m.

Dr. Shivani Soni, Senior Postdoctoral Fellow “Role of Erythroblast Macrophage Protein (Emp)  September 17, 2009              Life Science Building 105 CREST/HBCU-UP/MARC
Health Sciences and Technology, in Erythropoietic Niches” 11:00 a.m.
Harvard Medical School
Massachusetts Institute of Technology

Dr. Shivani Soni, Senior Postdoctoral Fellow                     “Translational Research Strategies for September 18, 2009              Life Science Building 105 CREST/HBCU-UP/MARC
Health Sciences and Technology, Characterization of Nanoscale Particles for 10:00 a.m. - 2:00 p.m.
Harvard Medical School Efficacy and Safety Evaluation”
Massachusetts Institute of Technology

Dr. Thomas Landefeld, Professor of Biology Student Career Development Seminar:  September 22, 2009              Life Science Building 105 HBCU-UP/MARC
California State University, Dominguez Hills “Becoming a Scientist: Considerations for the  11:00 a.m.
 Minority Student in Choosing a Career in Science
 (Undergraduates/ Graduates)”

Dr. Jaideep Chaudhary, Associate Professor                   “In Silico to Bench-side: New Pathways in September 29, 2009              Life Science Building 105 CREST/HBCU-UP/MARC
Department of Biological Sciences Prostate Cancer Progression” 11:00 a.m.
Clark Atlanta University

Dr. Glenn Harris, Assistant Professor                                   “Using Bioinformatics to Find Candidate October 1, 2009                    Life Science Building 105 CREST/HBCU-UP/MARC
Department of Biology Genes for Human Disease” 11:00 a.m.
Virginia State University

Dr. Tracy Banks, Associate Professor of Speech                Student Development Workshop: “Graduate October 6, 2009              Life Science Building 124 HBCU-UP/MARC
Alabama State University School Personal Statement Writing” 11:00 a.m.

Dr. Narendra K. Singh, Professor                 TBA October 6, 2009              Life Science Building 105 RIMI
Department of Biological Sciences  11:00 a.m.
Auburn University

Dr. Mimi Johnson, Director of Institutional Research Student Professional Development Workshop:  October 8, 2009                    Life Science Building 105 HBCU-UP/MARC
H. Councill Trenholm State Technical College “Enhancing Your Leadership IQ” 11:00 a.m.

Dr. Michelle Gray, Instructor, Center for TBA October 20, 2009 Life Science Building 105 RIMI
Neurodegernation and Experimental Theuropeutics  11:00 a.m. 
University of Alabama at Birmingham

Mrs. Acquanetta Bracy Student Professional Development Workshop:  October 20, 2009 Life Science Building 124 HBCU-UP/MARC
Assistant Professor of Reading “Test Taking and Study Skills” 11:00 a.m.
Alabama State University

Dr. Jian Han, Faculty Investigator                            “Biotech Innovation: Multiplex PCR, a Case Study” November 17, 2009 Life Science Building 105 CREST/HBCU-UP/MARC
Hudson Alpha Institute  11:00 a.m.

Dr. Yogesh Vohra, Professor and University Scholar,  “Nanostructured Materials for Biomedical November 19, 2009 Life Science Building 105 CREST/HBCU-UP/MARC
Director, Center for Nanoscale Materials and Applications” 11:00 a.m.
Biointegration, Director, Graduate Program in Physics
University of Alabama at Birmingham

Calendar of Scientific Activities @ ASU
PRESENTER/SPEAKER TOPIC/ACTIVITY DATE/TIME LOCATION SPONSORED BY
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Funding Opportunities
Department of Homeland Security (DHS)
Minority Institution Leadership awards
www.grants.gov/search/basic.do
Deadline: July 15 annually

NIH (National Institutes of Health)
Research Project Grants (R01)
http://www.nigms.nih.gov/Research/Mechanisms/ResearchProjectGrants.htm
Deadlines: October 5, February 5, June 5 (Annually)

Minority Access to Research Careers (MARC) 
Undergraduate Student Training in Academic Research (U*STAR) Awards
http://grants.nih.gov/grants/guide/pa-files/PAR-07-337.html
Deadlines: May 25 (Annually)

Minority Biomedical Research Support (MBRS)
Support of Competitive Research (MBRS-SCORE) Program 
http://grants.nih.gov/grants/guide/pa-files/PAR-06-490.html
Deadlines: September 25, January 25, May 25 (Annually)

Research Initiative for Scientific Enhancement Program (MBRS-RISE)
http://grants.nih.gov/grants/guide/pa-files/PAR-05-127.html
Deadlines: January 16, May 15, September 18 (Annually)

Bridges to the future programs
http://www.nigms.nih.gov/Minority/Bridges/
Deadlines: January 18, May 18 (Annually)

Academic Research Enhancement Award (AREA)
http://grants1.nih.gov/grants/guide/pa-files/PA-03-053.html
Deadlines: February 25, June 25, October 25 (Annually)

Recovery Act Limited Competition (RALC)
Deadline: September 24, 2009

Science Education Partnership Award
http://grants.nih.gov/grants/guide/pa-files/PAR-06-549.html
Deadline: September 17 (Annually)

Recovery Act Limited Competition (RALC): 
Protection of Human Health by Immunology and Vaccines (U01, U19).  
RFA-AI-09-040
http://www.niaid.nih.gov/ncn/qa/revniaid.htm 
Deadline: October 15, 2009

Centers of Biomedical Research Excellence (COBRE) 
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-06-035.html.
Deadline: April 28, 2010/2011

NSF (National Science Foundation)
Advanced Technological Education (ATE)
http://www.nsf.gov/pubs/2007/nsf07530/nsf07530.pdf
October 15, 2009 (Full proposal)

Instrument Development for Biological Research (IDBR)
http://www.nsf.gov/pubs/2006/nsf06570/nsf06570.htm
Deadline: Last Friday in August – Annually

Partnerships for Research and Education in Materials (PREM)
http://www.nsf.gov/pubs/2009/nsf09518/nsf09518.htm?org=NSF
Deadline: March 5 – Annually

Research Experiences for Undergraduates (REU)  
Sites and Supplements
http://www.nsf.gov/pubs/2005/nsf05592/nsf05592.htm
Deadline: August 17 (Annually)

Computational Mathematics
www. Nsf.gov/funding/pgm_summ.jsp?pims_id=5390
Deadline: Dec 15 (Annually)

U.S. Department of Agriculture Cooperative State Research, Education, and 
Extension Service (USDA CSREES)
National Research Initiative Competitive Grants Program
http://www.csrees.usda.gov/fo/nri.html
Deadlines: Variable depending upon research emphasis. January 17, February 14, 
June 5, December 19
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www.alasu.edu/hbcuup

The HBCU-UP program is funded through the National Science Foundation’s Division of Human Resources Development to enhance the 
quality of STEM education at Historically Black Colleges and Universities.

THINK SCIENCE. TRY HBCU–UP.

Alabama State University
Center for NanoBiotechnology Research
P.O. BOX 271
Montgomery, Alabama 36101-0271 
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