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It gives me  great pleasure to present to you the  ninth edition of Science@ASU 
magazine. The continuous support from readers like you who value the information 
we provide through this magazine makes our efforts more meaningful.  I want to 
extend my sincere appreciation to the fellow faculty members and scientists who 
invest their time and effort to contribute to this magazine. 

As you will see in this edition of the magazine, our scientific accomplishments keep 
rising, and  are being recognized at the national level.  Our cumulative efforts are 
making a positive impact on all STEM faculty, students and researchers. The recent 
increase in funding from the National Science Foundation, National Institutes of 
Health and other agencies is not a coincidence, and our efforts are paving the way for 
all scientists to benefit. It is really exciting to hear the news that every year our faculty 
members are awarded grants to pursue their dream research or train students in new 
cutting-edge technologies. I am sure this trend will continue with much vigor.

I would like to congratulate the winner of this year’s STEM faculty of the 
year, Dr. Rajendran Swamidurai, assistant professor of computer science, for 
being recognized for excellence in STEM research and education. He also was 
instrumental in helping the department of mathematics and computer science 
receive a grant from the National Science Foundation to establish a Big Data 
Analytics Lab, the first lab of its kind in the region.

As in the past, in this edition you will read articles that are diverse and shed 
light on many STEM disciplines.  Epigenetic factors and their health implications 
are described by Dr. Shuntele Burns, while biomass conversion into biofuels is 
detailed by Dr.  Sapna Jain. Dr. Ramakrishnan Alagan provides an interesting 
concept of using GIS to study civil rights. The articles by Drs. Hongzhuan Wu and 
Karyn Scissum Gunn  are exciting since they  provide  new concepts of producing 
vaccines in plants and using biochips for bacterial detection. Dr. Gulnaz Javan 
and   Sheree Finley explain the importance of microbial forensics in detailing the 
timeline of death, by studying  bacterial growth in the dead body. The scientific 
articles contributed from our STEM faculty are examples of our strengths in these 
disciplines. As we  continue to enhance our scientific capabilities, our students are 
going to gain much-needed educational experiences that will make them competitive 
in the real world. 

Our focus on globalization  continues. ASU students are now experiencing 
scientific and business opportunities as well as culture in many other countries. 
ASU students are benefiting a great deal from the scientific speakers who frequently 
present their research on ASU’s campus. Our students in STEM disciplines have 
opportunities to present their research at national meetings and conferences. In total, 
these are signs of an institution that is on the move to become a force in STEM 
education. So, we stand ready to support our new president in advancing her STEM 
initiatives.

Sincerely,

Shree R. Singh, Ph.D. 
Editor-in-Chief 
Email-ssingh@alasu.edu

Editor’s Message
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As a strong advocate of STEM research and education, I am excited 
to see that Science@ASU magazine showcases the accomplishments of 
faculty and researchers at ASU. I feel that the content and quality of the 
magazine reflect the talent that exists on our campus. I am happy to note 
that ASU has taken a lead and started a statewide NanoBio Summit that 
brings scientists from all over the state and benefits students at institutions 
throughout Alabama.

I applaud STEM faculty who have been pursuing high quality research 
and educational programs that are benefiting our students. It is noteworthy 
that many faculty have funded programs that enable faculty and students to 
achieve their educational goals without burdening institutional resources.  
I expect that other faculty will engage in grant writing and bring federal 
funds to strengthen our existing programs or begin new programs. 

I stand supportive of new ideas and programs that can potentially benefit 
our institutional programs and our ASU community. I am very proud 
that there are many programs in STEM that are flourishing and new ones 
are being implemented. I am proudest of the new program in biomedical 
engineering.  Because it is our first engineering program, ASU can now 
boast of being a full STEM university. 

As the leader of this great institution, I want to make sure that all of our 
faculty are provided resources to make their aspirations a reality. I have no 
doubt that new discoveries and innovations will come from our outstanding 
scientists impacting not only ASU, but also the community at large. 

I extend my appreciation to the editorial board of Science@ASU 
magazine and the contributors who continue to bring the accomplishments 
to our community. I am confident that the magazine will continue to 
serve as a resource to the community and keeping them abreast of great 
accomplishments in STEM disciplines at ASU. 

Sincerely,

Dr. Gwendolyn E. Boyd

President

President’s Message
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Provost’s Message
I express my appreciation to the contributors of this edition of  

Science@ASU magazine, especially since there is such a diversity of articles 
contributed by our science faculty. The accomplishments of our faculty 
and their contribution to research have been increasing, and I am certain 
they will continue to reach even higher levels. Our science faculty and their 
achievements make all of us proud. They engage in high-quality research, 
which results in bringing resources to ASU and improving the quality of 
education on our campus. 

The new programs in science are signs of progress. In the last few years, 
we have been able to implement several new programs and continue to 
add others. ASU plans to continue to increase its offerings of high-quality 
STEM programs. 

Over the past year, we have seen a significant increase in the programs to 
support undergraduate and graduate students in their research, such as the 
REU program for undergraduates and the MBRS-RISE program for M.S. 
students progressing to Ph.D. degrees. It is crucial that ASU increase the 
number of graduates proceeding to terminal degrees in science. We need to 
also focus on student-support programs, such as the Quantitative Resource 
Center, to increase student retention. 

The Office of the Provost wants to ensure that our faculty members 
continue to engage in outstanding educational and research activities 
that bolster our academic programs and course offerings. I have always 
supported programs and members of the faculty who are committed to 
advancing the knowledge in STEM disciplines. We also support faculty by 
providing funds for travel to scientific meetings and to conduct research. 
We want our faculty to continue to expand their research knowledge and 
interact with fellow colleagues in the nation. 

I wish all faculty the very best for a productive academic year. 

Sincerely, 

Leon Wilson, Ph.D.

Provost and Vice President for Academic Affairs
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Hot Science Topics

Sapna Jain, Ph.D., Department of Physical Sciences, Alabama State University

‘Green Catalysis’ 
F O R  B I O M A S S  C O N V E R S I O N  I N T O 
B I O F U E L S  O R  F U E L  I N T E R M E D I AT E S
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IntroductIon 

         n important current focus of research in chemistry, engineering, agriculture and  
           environmental policy is the development of clean technologies for conversion of 
  lignocellulosic biomass to fuels. Biomass has received considerable attention as a 
sustainable source of energy that has the potential to replace diminishing fossil fuels for the 
production of energy, especially for the transportation sector and also as a carbon source. While 
alternative fuels from biological sources are already in use, these first-generation biofuels are 
derived from edible crops such as corn-based ethanol, and divert from the global food supply. 
This has resulted in higher food costs and global food shortages. In this respect, biofuels 
derived from non-edible renewable sources such as sawdust, corn stover, wheat stalks, straws, 
grasses, forest waste and other plant material (collectively referred to as lignocellulosic biomass) 
are a promising alternative transportation fuel.  Bioethanol and biodiesel are already used 
commercially as blending agents for petroleum-derived gasoline and diesel fuel.

The general scheme of producing bioenergy, either in the form of liquid fuels or heat, is based 
on utilizing energy stored in biomass. The ‘biorefinery’ concept would be analogous in scope to 
the petroleum refinery concept, with the key difference being that biomass would be used as a 
renewable carbon source rather than petroleum, and that biomass can be converted to fuels and 
valuable chemicals within a single facility.

Lignocellulose is composed of three fractions: lignin, hemicellulose and cellulose. Cellulose 
represents an extraordinary amount of stored chemical energy. Unfortunately, the form of this 
stored energy (crystalline cellulose) is not directly accessible. In order to utilize this energy, 
‘green’ methods are required for conversion of crystalline cellulose into compatible liquid fuels. 
The overall strategy in the production of hydrocarbon fuels from biomass is (i) to convert solid 
lignocellulosic biomass to a liquid or gaseous phase chemical platform, a process that involves 
the partial removal of oxygen and (ii) to catalytically upgrade the platform chemicals into final 
hydrocarbon fuel by creating C-C bonds between (coupling reactions) the biomass-derived 
intermediates and removing the remaining oxygen functionality (Fig 1).

Currently, there are two major ways of converting cellulose to glucose: chemical and enzymatic. 
The research on both methods has occupied the attention of investigators worldwide. This 
article explores methodologies and ‘green’ strategies and reaction pathways for conversion of 
cellulose directly to 5-hydroxymethylfurfural (5-HMF), often referred to as the “sleeping giant” 
of renewable intermediate chemicals.  In this effort, the role of ionic liquids (ILs) and renewable 
polymeric ionic liquids (PIL) supported metal catalysts has been explored.

A
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InventIons for use WIthIn  
the hMf PathWay

catalytic hydrolysis of lignocellulosic 
Biomass and Persistent Problems:

Cellulose is a polymer of glucose units linked via 
b-glycosidic bonds, 
imparting the structure 
rigid crystallinity that 
resists hydrolysis. 
Current methods use 
enzymes, which are 
costly and cannot be 
reused, or mineral acids, 
which are corrosive, 
degrade cellulose and 
necessitate costly 
separation. However, 
the harsh conditions 
favor the formation of 
degradation products 
such as levulinic acid 
and insoluble humins 
along with HMF. Thus, 
the selectivity for the 
production of glucose 
can be optimized 
through proper selection 
of acid concentration, 
reaction temperature and 
residence time.

The catalysts for hydrolysis include liquid acid, 
solid-supported acid catalysts, alkaline catalysts,  
acid-modified amorphous carbon, metal oxides,  
acidic resins etc.

Liquid Acid-Catalyzed Hydrolysis: In this type 
of reaction, proton (H+) and hydroxide ions (OH-) 

from the splitting of water react with polymeric 
cellulose molecules, yielding hydrolytic products 
such as glucose, xylose, arabinose and cellobiose by 
depolymerization. The yield for reducing sugars 
increases with increasing acid concentration; 
however, the highly concentrated acids result in 

lowering of glucose and 
xylose yields due to further 
degradation. 

Solid-acid Catalyzed 
Hydrolysis: Solid acid 
catalysts generally include 
H-form zeolites like, 
HZSM-5, heteropolyacids 
and even metal oxides (e.g. 
Al

2
O

3
.) They have some 

advantages over liquid acid 
catalysts i) they are cost-
effective as they facilitate 
the separation of product 
and can be recycled or 
reused; ii) they favor the 
formation of HMF instead 
of its decomposition 
because they can work at 
high temperatures, thus 
shortening the time instead 
of the prolonged reaction 
period that leads to further 
decomposition; iii) they 
can adjust the surface 

acidity and thereby improving the selectivity for the 
formation of HMF.

Metal Salts Anion-Catalyzed Hydrolysis: The 
dehydration of fructose using transition metal 
catalysts leads to the formation of HMF and some 
decomposition products. Studies revealed that 

The general scheme of producing bioenergy,  
either in the form of liquid fuels or heat, is based  

on utilizing energy stored in biomass. 
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all the lanthanides (III) ions efficiently catalyze 
the dehydration of hexoses in the aqueous media 
at 140° C to produce HMF without levulinic acid 
formation.

Use of Ionic Liquids for lignocellulose  
Conversion: Ionic 
Liquids (ILs) open a 
new door in the field of 
lignocellulosic biomass 
conversion to biofuels 
because of their unusual 
properties of breaking 
intra- and inter-hydrogen 
bond networks existing 
within the lignocellulosic 
biomass. The anion of 
the IL acts as H-bond 
acceptor or an electron 
donor center interacts 
with the hydroxyl group 
of cellulose in appropriate 
stoichiometric manner 
to form a conceptual 
electron donor-electron 
acceptor complex. The cation, with its electron 
rich aromatic p- system can be seen as an electron 
acceptor center via nonbonding electrons or 
p- electron interactions while also preventing 
crosslinking of the cellulose (Fig 2). 

Dissolution of cellulose in ILs breaks the physical 
barriers such as degree of polymerization, surface 
area, crystallinity index and morphology, thus 
making depolymerization of cellulose much easier. 
ILs with their tremendous catalytic potential are 
believed to be one of the most effective solutions for 
most of the biomass conversion problems. ILs, either 
polymerized or immobilized on a suitable support, 
also can solve the problem of reusability and can 
make the process economically viable. In order to 
target the problem of simultaneous dissolution and 
hydrolysis of cellulose, PILs need to act like enzymes, 
containing both catalytic as well as binding sites.

conclusIon

The application of ILs to biomass for production 
of biofuels and chemicals will be one of the hot 
research areas during the next decade due to the 
fascinating properties of these versatile solvents that 

allow them to dissolve, 
hydrolyze and dehydrate 
cellulose into platform 
chemicals. 

Students currently 
enrolled in an advanced 
chemistry course, Organic 
Synthetic Methods, 
at ASU are exploring 
transformation routes 
of biomass using ionic 
liquids and developing 
new methods and chemical 
processes.

suggested 
readIng
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- Role of Acid Catalysis in the 
Conversion of Lignocellulosic

     Biomass to Fuels and Chemicals, in The Role of Catalysis 
for the Sustainable Production of Bio-fuels and Bio-
chemicals, K.S. Triantafyllidis, A.A. Lappas, and M. Stöcker, 
Editors. 2013, Elsevier: Amsterdam. p. 261-288.

2.  Qian, E.W., Chapter 7 - Pretreatment and Saccharification 
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Figure 2: PILs-based catalysts; Catalyst-1[p(EMVIM)+ 
CSO3LiF3-]* and Catalyst-2; p[BVIM]Cl-CrCl2** for direct 
conversion of cellulose into HMF.

* Poly (1-ethyl-3-methyl-4-vinylimidazolium trifluromethane 
sulfonate

** Poly(3-butyl-1-vinylimidazolium chloride) chromium chloride 
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The Role of Epigenetic Factors  
    in Gene Regulation  
        and Human  
            Health

Shuntele N. Burns, Ph.D., Professor of Biology
Department of Biological Sciences 
Alabama State University

W ithin a human body, each of the trillions of somatic cells 
– body cells other than eggs and sperm – has the same 

complement of genes inherited from both parents; however, no cell 
expresses, or turns on, all of its genes (Belk and Borden, 2007). 
The body comprises many types of somatic cells that vary in 
structure and function, whereby each cell type possesses its own 
unique combination of proteins that will distinguish it from other 
types of cells. Hence, only certain genes are expressed in cells 
that carry out specific functions, and different mechanisms 
have been identified to control gene expression (Mader 
and Windelspecht, 2014), including epigenetic regulation, 
which consists of chemical compounds that attach 

externally to the genome and influence whether a gene 
will be turned on. These chemicals may originate from 

exposure to certain environmental stimuli, and lifestyle 
behaviors may play an important role in changing 

one’s epigenetic profile. Furthermore, although 
epigenetic tags are not components of the DNA 

itself, they have the potential to be passed to 
offspring, and they can even contribute to the 

onset of certain diseases (NHGRI, 2012).

Each somatic cell in the body 
produces its own unique suite of 

proteins that dictate how the 
cell will look and function. For 

example, liver and pancreatic 
cells share the same set of 

genes; however, cells 
of the liver access 

the genes 

Figure 1: Chromatin,  
Epigenetics, and  
Gene Regulation  
(National Institute  
of General Medical Sciences)

10 SCIENCE@ASU FALL 2014
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associated with the production of enzymes used to 
neutralize particular toxins but not the genes required 
to synthesize glucagon and insulin, glucose-regulating 
hormones made in pancreatic alpha and beta cells, 
respectively. The complex process by which a gene 
produces a protein is called gene expression and 
involves two stages – transcription and translation. In 
short, transcription entails the unwinding of the gene’s 
DNA double helix and the copying of the genetic 
information into mRNA (messenger RNA), and translation 
involves the construction of a protein with the use of 
information encoded in mRNA. However, a variety of 
mechanisms direct when, how, and to what degree 
genes are turned on, and these controls operate in 
response to shifting chemical conditions (Starr, 2003). 
Mechanisms range from those that inhibit transcription 
to those that regulate the period at which a protein is 
active once it is produced (Mader and Windelspecht, 
2014). In general, epigenetics refers to any mechanism 
that influences gene expression without changing the 
nucleotide sequence of the DNA of a gene. Instead, 
epigenetic factors modify the physical structure of the 
genome (Herceg and Ushijima, 2010).  

The nucleus of a human somatic cell possesses 46 

chromosomes, which are made of chromatin – DNA 
and protein. Amazingly, when fully extended, the 
DNA within a nucleus measures at least two meters. 
However, DNA is wrapped around proteins called 
histones, forming nucleosome complexes, (Fig. 1) 
which enable DNA to fit within the nucleus (Mader and 
Windelspecht, 2014). Nucleosomes can suppress 
transcription if they are positioned over the promoter 
region, the beginning of a gene, in that the enzyme 
RNA polymerase and accompanying regulatory 
proteins will not be able to bind to the promoter; 
RNA polymerase is essential to transcription because 
it catalyzes the production of mRNA from the DNA 
template. However, nucleosomes can become 
displaced because of structural changes in the 
chromatin, thereby allowing room for the binding of 
the transcriptional proteins and hence the expression 
of a gene (OpenStax College, 2013). 

Histone modification and DNA methylation are 
two major types of epigenetic mechanisms (Fig. 2) 
that affect transcriptional activity by regulating the 
access of transcriptional proteins to gene promoters 
(Pecorino, 2008). For example, the attachment of 
methyl, acetyl and phosphate groups to the amino 

Figure 2: Two Major Types of Epigenetic Mechanisms: Histone Modification and DNA Methylation  
(Penner, Roth, Barnes, Sweatt, and the Frontiers Research Foundation)
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acid tails of histones can affect how tightly DNA is 
wrapped around the histone core of a nucleosome. 
Tight packaging of DNA around histones can make 
the DNA physically inaccessible to proteins essential 
to initiating transcription; therefore, gene expression 
is suppressed. Conversely, a gene is turned on if 
DNA wrapping is less constricted, as demonstrated 
with the attachment of acetyl groups onto histone 
tails. Along with histones, the DNA itself can be 
tagged with external chemicals. Methyl groups 
may attach to specific regions of a gene’s DNA and 
influence the interaction of the DNA with proteins, 
including histones. For instance, highly methylated 
regions of a gene are associated with tightly 
packed DNA wrapped around histones, resulting 
in transcriptional inactivation. It is important to note 
that epigenetic chemicals that attach to histones 
and DNA are not permanently bound but can be 
removed or added, depending on environmental 
conditions of the cell (OpenStax College, 2013). 

The epigenome of an individual can continually 
change throughout life and can be influenced by 
environmental factors, including chemical cues 
and social interactions, which may have positive or 
negative effects. Identical twins, for instance, have 
the same genetic constitution; however, as they age, 
there can be differences in their epigenome with 
regard to histone modification and DNA methylation. 
The degree of differences has been shown to 
correlate with the length of time twins live apart and 
variations in lifestyles, such as smoking habits, food 
choices and physical activity (Fraga et al., 2005). Of 
special note is the possibility that epigenetic marks 
in eggs and sperm can be transferred from parents 
to offspring; hence chemical tags acquired from life 
experiences can be passed from one generation to 
the next. Though epigenetic marks are important for 
normal development and well-being, they can also 
contribute to the onset of particular diseases, such 
as cancer, diabetes and mental illness. Regarding 
cancer, epigenetic chemicals can abnormally 
suppress genes that routinely keep cells in check 
and activate growth-promoting genes, thereby 
leading to uncontrolled cell division. However, 
research has shed light on ways by which some 

epigenetic pathways may be thwarted, and this 
knowledge has been translated into the development 
of novel cancer drugs that counteract negative 
epigenetic changes. In an effort to develop new 
approaches to treating cancer, the National Institutes 
of Health has launched The Cancer Genome Atlas, 
a major research undertaking investigating genomic 
as well as epigenomic changes in cells that can lead 
to cancer, and data obtained from different studies 
will be compiled and made available to the scientific 
community worldwide (NHGRI, 2012).

Over the years, medical and scientific research 
have provided valuable insights into the many factors 
that can contribute to human health. The information 
acquired from epigenetic studies, for instance, 
provides a better understanding of how genes are 
turned on or off and the means by which epigenetic 
chemicals can be acquired. Not only have these 
discoveries enhanced our comprehension of what 
makes each of us unique, but they have advanced 
the possibility of developing more effective ways of 
diagnosing and treating diseases.
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The center for NanoBiotechnology Research  
Shapes Research Landscape at ASU

Yvonne Williams 
Center for Nanobiotechnology Research

The Center for NanoBiotechnology Research (CNBR) 
has placed tremendous efforts in providing superlative 
research infrastructure and resources to advance 

faculty professional development and innovative research 
opportunities for graduate, undergraduate and high 
school students in the areas of nanobiotechnology and 
nanogenomics, with a focus on development of nanomaterials 
for potential applications in drug and/or gene delivery and 
vaccine development.

Over the past seven years, the Center has supported 
the professional development of faculty and students, 
and has allowed them the opportunity to engage in 
several unique leading-edge scientific research projects 
to understand emerging science. The Center has made 
remarkable innovative advancements in the development 
of new technologies that could potentially impact multiple 
therapeutic biomedical applications, including drug and 
gene delivery and enhancement of immune response for 
vaccine efficacy.  Novel nanomaterials have been developed 
and tested  by the Center’s research team for applications 
in vaccine development against Chlamydia trachomatis, to 
detect food pathogens and to inhibit bacterial infections such 
as Staphylococcus, E. coli and Salmonella in food industry 
and detect viral infections such as Respiratory Syncytial Virus 
(RSV).

Currently, the Center supports three integrated research 
projects in the field of nanogenomics and nanotechnology, 
which are led by a team of nine researchers at ASU. The 
research accomplishments of the Center’s faculty, staff 
and students have significantly increased the number of 
scientific journal publications and professional conference 
presentations. Within the past seven years, the Center has 
made more than 450 national and international scientific 
conference presentations, and published more than 
130 manuscripts in prominent journals and conference 
proceedings, including Biomaterials, Nanomedicine, 
Nanotechnology, Int. J. of Nanomedicine, Vaccine, Viral 
Immunology, Gene Therapy Molecular Biology, Infection and 
Immunity, PLoS ONE, Mediators of Inflammation, National 
Academy of Sciences, NSTI, Langmuire, Acta Biomater, 
Analytical and Bioanalytical Chemistry, and J Biosens 
Bioelectron. 

.  .  .  .  .

.  .  .  .  .

.  .  .  .  .cNBR
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These consistent and continuous research efforts 
are paving the way for ASU scientists and faculty to be 
recognized nationally and internationally. Several recent grant 
awards are due mainly to the reputation that ASU is building 
in the scientific community. The recent award of a NSF-
REU site, NSF-HBCU-UP grant awards and NIH research 
grants are examples that all scientists are benefiting from the 
research accomplishments. 

Most noteworthy are advancements in innovative 
nanotechnologies. CNBR scientists have invented a new 
nanomaterial to treat respiratory syncytial virus (RSV). 
This new discovery was evaluated by the US Patent and 
Trademark Office and  a patent (US 8,815,295 B1) was 
awarded on August 26, 2014. This patent also is a first for 
ASU in that for completion of the project, the discovery was 
conceptualized and tested in a lab at the University. The 
invention was led by Dr. Shree Singh, director of the CNBR, 
Dr. Vida A. Dennis, associate director of the CNBR and 
Pooja M. Tiwari, graduate student in the Ph.D. program in 
microbiology.

While the Center is committed to providing a state-of-
the-art research environment, it also provides an excellent 
educational experience to ensure success in the graduate 
education experience. Thus, the Center has contributed to 
preparing students with M.S. and Ph.D. degrees to have a 
worldwide impact in the areas of nanobiotechnology and 
microbiology.  Since the establishment of ASU’s first science-
based Ph.D. program in microbiology (2007), the Center has 
trained 15 Ph.D. students, 18 M.S. students in biology, 43 
STEM undergraduates and 69 high school students.

The Center has established both national and 
international collaborations with several 
scientists at research-intensive institutions 
and industries with the focus on 
training students and faculty 
in emerging research and 
technologies. Our national 
research partnerships 
include: Auburn 
University, 
Tuskegee 
University, 
University of 
Alabama at 



SCIENCE@ASU 15SCIENCE@ASU 15

Birmingham, Emory University, University of South Alabama, 
University of Pennsylvania, Georgia Institute of Technology, 
Brigham Young University, Hudson Alpha Biotechnology 
Institute, CFD Research Corporation (CFDRC), Therapeutic 
Peptide Inc., Tulane University and Vivo Biosciences. 

The Center remains active in broadening the global 
perspective by facilitating research exchange opportunities 
for both faculty and students.  International collaborations 
include: Yangzhou University, China; Aston University, UK; 
University of Delhi, India; Sindhu Mahavidyalaya, India; 
Gujarat Forensic Science University, India; National Centre 
for Biological Sciences (NCBS) , India; Jubilant Biosys, India; 
ILS Bioservices, India; Ege University, Izmir, Turkey; University 
of Buenos Aires, Argentina; Mekelle University and  Jimma 
University, Ethiopia.  We expect to continue to strengthen our 
international partnerships to exchange research knowledge 
with researchers around the world in an effort to prepare our 
students to compete globally. CNBR also plays a leading role 
in Alabama in making sure that nanobiotechnology research 
becomes a top research agenda in Alabama. CNBR started 
an annual NanoBio Summit that brings scientists from all 
institutions in the state to form collaborative research leading 
to development of new technologies and creation of high-tech 
jobs in the state. 

Six students (three graduates and three undergraduates) 
trained in the Center have conducted summer research 
abroad at the renowned Micro and Nanotechnologies 
Innovation Campus (MINATEC) in Grenoble, France; Aston 

University in Birmingham, U.K.; Serdang, Malaysia at 
Putra University, Malaysia; and at the Centre for 

Cellular and Molecular Platforms (C-CAMP) 
and National Centre for Biological 

Sciences (NCBS), a premiere 
research institution in 

Bangalore, India.
Furthermore, the 

Center continues to 
invite and welcome 
scientists from 
its partners from 
the world through 
our international 
scholars exchange 
(J-1) program to 

The center for NanoBiotechnology Research  
Shapes Research Landscape at ASU

work on collaborative research projects supported by the 
Center. The goal is to ensure that ASU plays a pivotal role 
not only at the national level, but at the global front. 

The research infrastructure at ASU has allowed faculty 
and students to perform new and emerging research in 
nanogenomics and nanotechnology. Thus, the Center has 
acquired major scientific instruments to ensure faculty and 
students are well-trained and knowledgeable in the most 
up-to-date scientific applications in nanobiotechnology and 
other new fields in the studies of science. Some impressive 
major equipment acquisitions include Atomic Force 
Microscope, Confocal Microscope, Microarray Scanner, 
Fourier Transform Infrared Spectrometer, Scanning Electron 
Microscope, ViiA7 Real-Time PCR System, LiCor Odyssey, 
Microbeta Jet, Zetasizer, BD FACS Flow Cytometry, Bio-
Plex 200 and CAD Virtual Simulation.

The Center has made a tremendous impact in extending 
high-quality research environments for students at ASU 
and outside of ASU. Several training programs are being 
administered under the Center. These include: The National 
Science Foundation (NSF) Historically Black Colleges 
and Universities-Undergraduate Program (HBCU-UP), 
which aims to provide enriching research and educational 
experience and mentoring to undergraduate STEM majors 
to hone their skills for Ph.D. readiness. The National 
Institutes of Health (NIH) Minority Biomedical Research 
Support–Research Initative for Scientific Enhancement 
(MBRS-RISE) program provides ASU biology master’s 
students an intensive biomedical research experience 
to facilitate their entry in Ph.D. programs in biomedical 
research or behavioral sciences. The NSF-Research 
Experience for Undergraduate Program (REU) provides 
exciting summer research training and mentoring to 
undergraduate minority students. The REU program gives 
the opportunity to students from institutions where research 
experiences are limited. The High School Summer Science 
Apprenticeship Program (HSSAP) is designed to help ease 
the transition from high school to college and to enhance 
preparation for collegiate development through “hands-on” 
research and technological experiences and college course 
offerings.

We hope to continue to make positive educational and 
research advancements as ASU progresses to the forefront 
of the global scientific enterprise.
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ICrobIAL  
ForenSICS At ASU:

Discovering the Microbial Secrets of a Body Farm
Gulnaz Javan, Ph.D., Physical Sciences Department, Forensic Science Program and  
Sheree J. Finley, Physical Sciences Department, Forensic Science Program and  
Department of Biological Sciences, Microbiology Program

M
The soil found under decomposing cadavers holds 

many secrets that have yet to be uncovered. 
Therefore, Alabama State University scientists 

Gulnaz Javan, Ph.D., of the forensic science program 
and Sheree Finley, Ph.D. student in microbiology in 
the Department of Biological Sciences, have forged a 
collaboration with the Forensic Anthropology Center 
at Texas State (FACTS) 
University in San Marcos, 
Texas, to unlock the 
microbial secrets in grave 
soil. 

The “life” found in 
microbes after the “death” of 
a human body can unravel 
the secrets of the body farm. 
The “Microbial Forensics 
@ ASU” study brings a 
new perspective for a post-
mortem clock that may be used to establish the timeline of 
death. A post-mortem clock of soil communities estimates 
the “post-burial interval,” or how long a person has been 
buried in the soil (Figure 1).

MIcroBIal forensIcs

A major goal of forensic and criminal investigators is 
to determine the postmortem interval (PMI). Forensic 
entomology exploits the life cycles of arthropods like Diptera 
(blow flies or flesh flies) and Coleoptera (beetles) deposited 
on decaying carcasses to determine PMI. Compared to other 
areas of taphonomy, there have been relatively few forensic 
science studies that have investigated the impact of human 
decomposition on the dynamic changes occurring in the soil 
microbial communities underneath a body as it decomposes. 
Therefore, microbial forensics has great potential to aid 
the field of forensic science as a tool in the estimation of 
extended PMI. 

the Body farM

Javan and Finley collected soil under five body zones of 
cadavers at various stages of decomposition at the outdoor 
Forensic Anthropology Research Facility (FARF) at FACTS 
(Figure 2). The FARF “body farm” is a 26-acre outdoor 
human decomposition research laboratory on Texas State’s 
Freeman Ranch. The facility is the largest of its kind in 

the world. FACTS accepts 
body donations for scientific 
research purposes under the 
Universal Anatomical Gift Act. 
FACTS faculty and students, 
in conjunction with various 
collaborators, conduct forensic 
anthropology research in human 
decomposition processes, the 
postmortem interval, human 
skeletal variation, and forensic 
osteological methods. Since 2008, 

research has been conducted on more than 150 donated bodies.  
Two hundred people are pre-registered as donors.

The microbial forensic study at ASU determines if there 
is a correlation between microbial communities and time of 
placement of the human body. Studies of this kind have been 
conducted using gravesoils under mice and pig models, but 
not under human cadavers [1-4]. Soil sampling techniques, 
DNA extraction protocols, polymerase chain reaction (PCR) 
and metagenomic sequencing are used to characterize the 
microbial communities. Bacterial species identification and 
changes in these identified populations are performed to provide 
information that aids in the development of forensic tools based 
on the variations in the microbial communities. Studies using 
traditional culture-based and chemical signature techniques, 
along with recent next generation sequencing, have estimated 
that the number of species of bacteria per gram of soil varies 
between 2000 and 8.3 million, depending on the soil type [5].

Fig. 1. Framework for using soil microbial communities to  
estimate physiological timelines, such as post-mortem clock. 
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the earth MIcroBIoMe Project

There are an estimated 1024 stars in the Universe and 1030 
bacteria on Earth. Scientists at the Earth Sciences Division 
of the Lawrence Berkeley National Lab suggest, “The 
discovery of a microbial species with potential novel functions 
would be just as interesting as the discovery of a star” [6]. A 
worldwide mission to characterize the microbial diversity of 
soil and about 40 other biomes of the Earth is currently being 
undertaken by the Earth Microbiome Project (EMP) (Figure 
3). The EMP is a global effort to systematically characterize 
the taxonomic and functional diversity of the microbial 
genomes of the Earth’s biomes. The consortium tracks the 
total number of sequences, operation taxonomic 
units (OTUs), EMP samples, collaborators 
and biomes studied by its members. As 
with the Human Microbiome Project 
(HMP), this massive effort could 
not be done by one group alone. 
Therefore, a consortium of 
hundreds of mulitdisciplinary 
collaborators from around 
the world provide the data 
to generate large data sets of 
microbial diversity in several 
biomes. 

These are daunting tasks. But, 
through these global efforts and 
the efforts of Javan and  Finley, the 
secrets of the microbial communities 
will be discovered. 
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Figure 3. The goal of the Earth Microbiome Project (EMP) is to track  
the number of sequences, operational taxonomic units (OTUs), EMP  

samples, collaborators and biomes from across the globe to produce a global  
Gene Atlas of the Earth’s 41 biomes. (www.earthmicrobiome.org).  

Fig. 2. Finley analyzing the soil stain caused by cadaveric fluids purge onto the vegetation under and juxtaposed to a decomposing cadaver at the 
Forensic Anthropology Center at Texas State (FACTS) at the outdoor Forensic Anthropology Research Facility (FARF) on the Freeman Ranch. 
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STUDyING CIvIL RIGHTS USING GEO-INFORMATICS TECHNOLOGy: 
Assessing Critical Needs in the Black Belt Region of Alabama

ram Alagan, Ph.D., and robert White, J.D. 
College of Liberal Arts and Social Sciences 
Alabama State University

resource sectors and many others are taking advantage of 
geo-informatics technology. When looking at the state 
of the Black Belt using geo-informatics technology, what 
conclusion can be drawn concerning the impact or lack 
thereof of civil and voting rights struggles and initiatives? 
Currently, GIS, GPS, and remote sensing applications 
are not profoundly associated with civil rights studies. 
ASU researchers are exploring the potential of such 
technological integration within the context of civil rights.

Geo-InForMAtICS teCHnoLoGY  
AnD tHe bLACK beLt

The term Black Belt of Alabama (Figure 1) pertains to 
the color of the fertile soil of this region. Historically, this 
region has depended on agriculture and cheap labor “black 
people” to plant and harvest its produce. Considering the 
power of geo-informatics technology, it has great potential 
to illustrate the impact of the disfranchisement caused 
by biased geopolitics in a spatial perspective in the Black 
Belt.  Appreciating the current status of GIS applications 
in such inquiry, exploring social struggle in the Black Belt 
using geo-informatics technology is necessary, especially 
because major social policies are changing, such as the 
amendment of the Voting Rights Act. Incorporating 
existing information and conducting ground truth studies, 
this research will lay the groundwork for extended research 
(Civil rights GIS) by which such information can be 
obtained for better social integration in the Black Belt 
(Figure 2). 

CrItICAL ISSUeS In tHe bLACK beLt

There are three geo-political points of reference 
regarding our demographic. First is the research of 
W.E.B. Du Bois (1903) regarding the Black Belt region 
of Georgia and then later in West Alabama. The second is 
the local coverage area of the Voting Rights Act of 1965 
and the third reference is the target demographic of Gov. 
Albert Brewer’s various initiatives to assist rural Alabama.  
Regarding Alabama, this region is also significant because 
it became the epicenter of the civil rights struggle, having 
represented best the impact of the social policy known 
as “Jim Crow.”  This region, the most densely populated 
with blacks in the South at the time of the passage of the 

Figure 1: black belt Counties in the State of Alabama

County Boundary 
Black Belt County Boundary

Data Source: U.S. Census  
Map Produced by: Ram Alagan, 2014

rights studies. But, geo-informatics technology is vital 
for spatial decision-making. Geo-Informatics Technology 
(Geographic Information Systems, Multimedia-GIS, 
Global Positioning Systems, and quantitative/qualitative 
information) is vital for spatial decision-making. 
Institutions such as universities, businesses, governments, 
security, schools, hospitals, nonprofit organizations, 
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Geo-InForMAtICS teCHnoLoGY

Civil rights are spatial and are robustly associated 
with places, people, history and social struggles. 
Geographic information systems (GIS), 

global positioning systems (GPS) and remote sensing 
applications are not profoundly associated with civil 
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Voting Rights Act, had few registered voters, high poverty, 
and almost no black elected officials.  This entire region is 
the epicenter for civil rights. It faces several negative factors 
such as poverty and lack of education, along with political, 
and social challenges (Table 1).

Geo-InForMAtICS For CIVIL rIGHtS

Our task is to qualify and quantify data collected in the 
region by converting and indicating data into multimedia 
GIS terms.  Amazingly, so many agonizing personal 
tragedies have resulted from this struggle.  One of the 
main questions raised in this research is by what measures, 
methodologies, and techniques can rolling changes of the 
post-civil rights era be accessed or assessed?

A number of perspectives and methodological 
approaches were used to explore the major concerns in 
this social struggle (e.g., Drake, 1984; Fleming, 1994; 
Thornton, 2004; and Leone et al., 2005.).

Most of the previous studies were either detailed 
narratives or descriptive of the social struggle. Appreciating 

 

 
Counties Poverty 

(%) 
African-

American 
(%) 

Children in 
Poverty 

(%) 

Adults not a 
High School 

Graduate 
(%) 

Population 
decline 

over last 
10 years 

(%) 

Percent 
unsure of 
source of 
next meal 

(%) 

Children 
unsure of 
source of 
next meal 

(%) 
Dallas 34.7 69.4 56.5 23.8 -2.2 31.5 31.4 

Lowndes 27.3 72.8 45.8 25.7 -3.9 29.2 26.2 
Perry 26.9 41.7 49.9 24.6 -2.0 24.6 31.1 

Wilcox 36.7 72.2 52.5 27.6 -2.0 32.4 30 

table-1: Major Social Issues in the black belt region of Alabama.  Source: U.S. Census, 2013

are inadequate studies of GIS application, as have been 
employed to assess the post-civil rights struggle. CRGIS 
based (place versus people) visualization is spatial and 
spontaneous to underline the ongoing social struggle in 
western Alabama.  

CRGIS helps to collect, display, interpret and analyze 
the social struggles in the Black Belt counties in Alabama. 
A combination of CRGIS methods such as historical 
maps, modern geo-informatics technologies (e.g., GIS, 
GPS, and Google maps), multimedia information (e.g., 
photos, narratives, graphs, voices and text) census data, 
and field data collection are integrated to discuss the Black 
Belt social struggles (Figure 2). 

CIVIL rIGHtS GIS  
WHAt StorIeS WILL We teLL?

A major question, in light of the previous civil rights 
struggles, is centered on the U.S. Supreme Court’s recent 
decision to strike down portions of the Voting Rights Act, 
and specifically on the failure of interested parties to do 
proper assessments that could determine whether vestiges 
of discrimination still exist. The rationale of the court’s 
decision to strike down Section 4 of the Voting Rights Act 
was that there no longer exists racial disparity warranting 
governmental intervention. However, how does one 
measure such things? (Figure 3) 

MAIn GoALS oF tHe CIVIL rIGHtS GIS 

1.  Develop a geo-informatics technology study on the 
cost, liabilities and damages to American societies due 
to de jure and de facto segregation in the Black Belt. 

2.  Identify unique capabilities of geo-informatics 
technology that could facilitate social, economic  
and political changes in the Black Belt.

3.  Identify the differences of geo-informatics technology 
from conventional sources of information. 

4.  Create and categorize new standards and measures of 
progress in the respective areas using geo-informatics 
technology.

all the previous great works, we intend to put forward a 
different approach to underscore the social struggle via 
Civil Rights GIS (CRGIS). CRGIS has great potential to 
tell a story that other systems of measurements neglect. 
Additionally, we seek to create a visual grid and a digital 
schematic to access and interpret the successes and failures 
of post-civil rights policies, laws, and programs.  There 

Figure-2: Civil rights GIS: A Conceptual Model
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It is this question that we seek to answer using 
CRGIS. While much has been done to illustrate the 
changes in social policy after the passage of various 
civil rights and voting rights legislation, the data 
presented in this research will underline evidence of an 
opposing view. Civil rights issues are effervescent, thus 
the need for dynamic spatial models is ongoing. CRGIS 
is an effective participatory GIS1 concept because it 
supports the capture of the past and present social 
struggles and provides interested groups, students and 
individuals the opportunity to express opinions.  

to integrate the spatiality of impetrative social 
struggles in the Black Belt, it makes this concept a 
critical academic and policy contribution and most 
importantly, it has the ability to be updated easily, 
and provide straightforward access of information 
(quantitative and qualitative) via the Worldwide 
Web. The authors are refining the CRGIS concept 
to support wider societal access as it has the 
potential to educate and inform engaged citizens, 
especially policy makers, about the ongoing social 
struggle.

_______

1Participatory GIS employs Geo-Informatics technology used 
by members of the public, both as individuals and grass-root 
communities, for participation in the public decision-making 
processes (e.g., data collection, local knowledge integration,  
policy formulation, data access, multiple representation, data 
display, analysis and/or decision-making) affecting their social  
lives and cultural values.

ConCLUSIonS 

Civil Rights GIS is an imperative, new and timely 
concept that evolved from Drs. Alagan and White’s 
ideas at ASU. Civil rights issues are widely discussed.  
Putting such lively social and political struggles into 
GIS and making that information available is ample 
to learn the past and to have an influence on the 
future.  Civil rights are not just history or stories of 
people; rather they represent struggles between people 
versus places for freedom and more importantly, 
they are spatial.  Since CRGIS has the potential 
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Voting District Gerrymandering in Tuskegee, Alabama, Vs.  
Geo-informatics Technology (Source: Ram Alagan, 2013) 

Figure 3: Civil rights vs. Geo-informatics technology

Dr. Alagan and Dr. White exploring civil rights events  
in GIS (Source: Ram Alagan, 2013)
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STEM FACULTY OF THE YEAR

Dr. Rajendran Swamidurai
Assistant Professor of Computer Science

Ryan M. Sellers, Student Writer

Dr. Rajendran Swamidurai has built quite a career 
in software engineering and big data. He has a 

passion for software design and a commitment to the 
academic excellence for the upcoming generations that 
are unrivaled.

His interest in software engineering dates back 
to 1992 when he was heavily involved in software 
development in three countries 
spanning two continents. 

“I came to understand from 
these experiences the need 
for a disciplined approach to 
developing software in order 
to achieve consistent success,” 
Swamidurai said.

Since joining the ASU 
family as assistant professor of 
computer science in 2010, he 
has worked tirelessly to ensure 
that students are equipped 
with skills that will greatly 
enhance their employability 
upon graduation. 

Swamidurai is part of a 
team of professors in ASU’s 
Department of Mathematics 
and Computer Science that will oversee a nearly 
$400,000 National Science Foundation grant to 
establish a Big Data Analytics lab at ASU to help 
extract meaningful value from big data. It is the first 
lab of its kind in the region. ASU will partner with 
Auburn University to conduct the research project titled 
“Targeted Infusion Project: Infusing Data-enabled Active 
Learning in Mathematics and Statistics Courses.”

“Recent advances in technology, such as e-commerce, 
smart phones and social networking, are generating 
new types of data on a scale never seen before — a 
phenomenon known as ‘big data.’ Industry demands 
workers that can retrieve useful information from very 
complex, unstructured data,” Swamidurai said.

A native of Trichy, India, Swamidurai is a member 
of the Institute of Electrical and Electronics Engineers. 
He earned his Bachelor of Engineering degree in 

electronics and communication 
engineering and his master’s 
degrees in computer science and 
engineering from the University 
of Madras in India. He 
obtained his Ph.D. in software 
engineering from Auburn 
University.

“I went to Auburn University 
with the specific goal of 
researching techniques for 
applying engineering discipline 
and software industry 
best practices to software 
development,” he said.

Swamidurai’s work has 
brought him many awards 
and recognitions. Some of 
his published works include 

“Collaborative-Adversarial Pair Programming,” “The 
Impact of Static and Dynamic Pairs on Pair Program,” 
and “Improving Undergraduate Students Programming 
Skills through Collaborative Adversarial Pair Learning.”

For his unwavering commitment to preparing 
students for the rapid advancements in this 
technological age, Dr. Rajendran Swamidurai is the 
2014 STEM Faculty of the Year.
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Research Experience for Undergraduates (REU) Summer Program 
Development of Safe Nanomaterials for Biological Applications
Komal Vig, Ph.D., Program Director
Department of Biological Sciences 
Alabama State University

This year’s theme 

“Development of Safe 

Nanomaterials for 

Biological Applications” 

builds on the emerging 

research strengths at 

ASU and was designed to 

provide “hands-on”  

experience in 

experimental 

research in 

nanotechnology  

and biotechnology. 
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The Research Experience for Undergraduates 
(REU) is a summer program sponsored by 
the National Science Foundation (NSF) 

that aims to give priority to under-represented 
minority students from colleges and universities 
with limited research opportunities. The program 
is open to students enrolled in a bachelor’s degree 
program in biology, chemistry, physics, material 
science, engineering, biomedical science and related 
fields. More than 40 academically talented students 
applied to the 2014 REU program and 10 were 
selected. 

REU projects involve students in meaningful 
ways in ongoing research programs or in research 
projects specifically designed for the REU 
program. This year’s theme “Development of Safe 
Nanomaterials for Biological Applications” builds 
on the emerging research strengths at ASU and 
was designed to provide “hands-on” experience 
in experimental research in nanotechnology and 
biotechnology. This was an excellent opportunity 
for participants to engage in the cutting-edge 
training in nanobiotechnology available at ASU. 
Most of the research experiences provided relate to 
developing safe nanomaterials and their applications 
in biological systems. 

During summer 2014, students conducted 
research in using green chemistry for synthesis of 
nanomaterials, nanomaterials as antimicrobials, as 
delivery agents and as detection agents, in addition 
to assessment of the safety of nanomaterials. 
The students also attended seminars on scientific 
research along with seminars in professional 
development and discussion on “Responsible 
Conduct in Research.” This program is an 
important means for extending high-quality 

research environments and mentoring to diverse 
groups of students. We expect that this training 
will lead to successful pursuit of graduate degrees 
in much-needed science, technology, engineering 
and mathematics (STEM) fields by participating 
students. 

Periodic interviews and evaluations are conducted 
to help determine if the students are achieving the 
targeted objectives throughout the program. These 
assist in improving the program to give students a 
better internship experience. Students also conduct 
the final assessment of the program at the end of 
their internship, using NSF evaluation tools. 

Over the course of the nine-week program, 
students are provided a $500 weekly stipend, on-
campus housing, meals and travel allowances.

The 2014 REU program hosted 10 undergraduate 
students (mainly underrepresented minorities), 
from Auburn University (Auburn, Ala.), Dillard 
University (New Orleans, La.), Huntingdon College 
(Montgomery, Ala.), Lawson State Community 
College (Birmingham, Ala.), Savannah State 
University (Savannah, Ga.), Southern University at 
Shreveport (Shreveport, La.), Winston-Salem State 
University (Winston-Salem, N.C.) and Alabama 
State University. Students presented their research 
findings during a poster symposium and closing 
ceremony on July 24, at ASU`s Ralph David 
Abernathy Building.

Dr. Komal Vig serves as the PI of the NSF-REU 
program at ASU, while Dr. Shree Singh is CO-PI. 
The REU program is being administered as a part of 
the CNBR by a team of ASU faculty researchers. For 
more information, please contact Dr. Komal Vig at 
komalvig@alasu.edu or 334-229-5132. 

Research Experience for Undergraduates (REU) Summer Program 
Development of Safe Nanomaterials for Biological Applications
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nanoBio summit  
First NanoBio 

Summit Debuts  
with Alabama 

State University’s 
Leadership
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nanoBio summit  
2013

Juwana Henderson
Center for NanoBiotechnology Research
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 he progress and impact of research in  
 nanobiotechnology within the state of  
 Alabama led to a summit that brought  
 researchers in the discipline to share 
knowledge and ideas. The first NanoBio Summit was 
held Oct. 17-18, 2013, at the Renaissance Montgomery 
Hotel & Spa at the Convention Center in Montgomery, 
Ala., with Alabama State University’s Center for 
NanoBiotechnology Research (CNBR) taking the lead. 
In addition to ASU, Tuskegee University’s Center for 
Advanced Materials (T-CAM), Experimental Program 
to Stimulate Competitive Research-RII (EPSCoR-
RII) and the University of Alabama worked to make 
the summit a reality. Over 230 researchers, students 
representing almost all Alabama institutions, and 
several scientific companies attended the event. 

The main goal of the summit was to promote building 
a research community and foster collaboration between 
research institutions across Alabama and surrounding 
states. The NanoBio Summit consisted of a series of 
invited speakers showcasing recent developments 
in the field of nanomedicine. Leading scientists from 
all over the country presented their research. A major 
goal of the summit was to ensure student participation. 
Students representing all major universities in Alabama 
made more than 100 poster presentations. The summit 
gave scientists and students engaged in cutting-edge 
research in nanotechnology and its applications in 
medicine the opportunity to participate.

Montgomery Mayor Todd Strange was among the 
dignitaries welcoming participants in the inaugural 
session. A goal of all of the scientific sessions was to 
provide an opportunity for leading nanotechnology and 
nanomedicine researchers, scientists and engineers 

nanoBio summit 2013  

T



nanoBio summit 2013  



nanoBio summit 2013  



nanoBio summit 2013  

to showcase their research findings and promote 
collaboration within the state. These sessions also gave 
ample opportunity for attendees to network with scientists 
working in the nanomedicine field and form long-term 
research collaborations with research institutions and 
Research and Development (R&D) collaborations and 
commercialization with private industries.

Many summit attendees also visited the ASU campus 
and toured laboratories in the Life Sciences Building that 
houses the Center for Nanobiotechnology Research. 

The summit also gave an opportunity to recognize the 
contribution and research of students. Students’ posters 
were judged and awards were presented during the 
closing banquet ceremony. The top three undergraduate 
and graduate winners were presented with plaques and 
monetary awards. The undergraduate winners were 
Christian Rogers (Alabama State University), Rebecca 
Lin (Auburn University) and Samantha Tilson (University 
of Alabama). The graduate winners were Ronda K. Bibbs 
(Alabama State University), Laurisa London (Clark Atlanta 
University) and Amanee Salaam (University of Alabama 
at Birmingham). 

In addition, five academic institutions and 10 scientific 
companies contributed as exhibitors. The attendees 
represented 25 of our most influential institutions 
through abstract submission as well as by their physical 
presence. Additionally, participants were encouraged to 
present and publish their innovative scientific studies in 
the Journal of Nanogenomics and Nanomedicine. 

Funding for the event came from the National Science 
Foundation funded programs – CREST, EPSCoR-RII, and 
HBCU-UP. The second NanoBio Summit will be at the 
University of Alabama on Oct. 23-24, 2014 at the Bryant 
Conference Center in Tuscaloosa, Ala. 
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Vishnu Suppiramaniam, D.V.M., M.S., Ph.D.
Head (Interim) and Associate Professor 
Department of Pharmacal Sciences
Harrison School of Pharmacy,  Auburn University
Seminar Title:  Writing and Rewriting Memories:  
from Behavior to Biochemistry

Dr. Suppiramaniam and colleagues work on memory 
storage and retrieval. Recent investigations suggest 
that retrieval of a previously acquired memory 
renders it “fragile” until the memory is once 
again consolidated. The group investigated 
the process of memory encoding, utilizing 
behavioral, electrophysiological and biochemical 
methodologies in a rodent model of fear 
memories. Suppiramaniam’s laboratory is 
the first to demonstrate that the signaling 
strengths of neurons and protein expression 
patterns at the synapses are significantly 
altered in a time-dependent manner within 
six to seven hour window. Currently, 
the major focus of the laboratory is to 

Joseph U. Igietseme, Ph.D.
Professor of Immunology,  
Microbiology and Biochemistry  
Chief, Molecular Pathogenesis 
Laboratory National Center for 
Emerging and Zoonotic Infectious 
Diseases Centers for Disease  
Control and Prevention (CDC)
Seminar Title: Chlamydia Immunity  

and Prospects for a Human Vaccine

Dr. Igietseme discussed the dreaded 
Chalmydial disease and potential vaccines. 

Members of the obligate intracellular bacteria 
of the genus Chlamydia are the most common 

cause of bacterial sexually-transmitted diseases 
(STDs) resulting in infertility and even blindness. 

Unfortunately, after five decades of search for 
a safe and efficacious human chlamydial vaccine, 

the dream has yet to be realized. The immunologic 
requirement of a potentially efficacious vaccine 

is the induction of a strong CD4 T cell-driven Th1 
response, as well as an accessory antibody response 
that is vital for a rapid and robust memory response 

to reinfections. While 
a subunit vaccine is 
currently preferred to 
the whole organism, the 
vaccine antigen(s) can 
be a single or a multi-
subunit approach. This 
may furnish ample T and 
B cell epitopes to induce 
adequate protective 
immune responses without 
immunopathogenic 
responses, delivered in an appropriate vehicle to 
both boost the protective immunity and target 
immune effectors to the mucosal site of infection. 
The promising results from experimental vaccine 
design and testing on the basis of these paradigms 
have provided the impetus toward a realistic human 
chlamydial vaccine. At the same time, a vaccine 
that prevents only the development of serious 
complications (e.g. blinding trachoma, PID, ectopic 
pregnancy, infertility and pneumonia) would be an 
acceptable short-term goal.

investigate the 
relationship 
between changes 
in neuronal 
functioning and 
overt behavior. 
Successful 
accomplishment 
of the project will 
lead to betterment 
of quality of life 
for Post-Traumatic Stress Syndrome (PTSD) 
patients through selective manipulation of 
fear-associated memories. Nano-particle-
mediated delivery of molecules that 
selectively target receptors associated 
with memory reconsolidation might offer 
an alternative and effective therapeutic 
strategy, not only for PTSD but also for 
neurodegenerative diseases affecting 
memory reconsolidation. 

The ongoing  

exchange of  

information on  

the latest scientific 

research is critical for 

scientific progress at 

ASU. Several prominent 

researchers working on 

diverse fields such as 

memory, obesity, cancer, 

imaging, animal models 

and diseases presented 

their work and 

highlighted collaborative 

opportunities. Here,  

we present a precis  

of their talks for  

the benefit of the  

community  

at large.
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Highlights of Seminar Series



Tong Ye, Ph.D.
Assistant Professor
Department of Bioengineering 
Clemson University
Seminar Title: Optical Molecular Imaging in Cells  
and Tissues: from Spectroscopy to Microscopy

Structures, functions and their correlations are 
the keys to understand life and disease processes. 
As those processes often happen or germinate 
in cells and organelles at the molecular level, 
the capability that can image in high temporal 
and spatial resolutions with molecular contrasts 
is essential. Optical methods, especially those 
that are based on optical microscopy and 
spectroscopy, are perhaps the only ones that can 

provide such a capability. In this presentation, 
Dr.  Ye first talked about nonlinear absorption 
microscopy as an example to show how laser 
spectroscopic techniques can be adapted to 
molecular imaging methods. Then he discussed 
how we can use the principles in spectroscopy 
to improve the spatial resolution so that we can 
image toward nano-regime in far-field optics. 
Dr.  Ye’s lab has successfully developed a super-
resolution optical microscopy system based on 
stimulated emission depletion (STED). The system 
can now image and localize specific proteins 
with 50-80 nanometer resolutions. Their current 
research effort also includes improving imaging 
speed to study fast dynamic processes in cells and 
tissues. 

Amit K. Tiwari, Ph.D.
Assistant Professor
Department of Biomedical Sciences
Tuskegee University
Seminar Title: Implications of Efflux Transporters  
in Anticancer Therapy and Resistance  

Dr. Tiwari conducts research on the differential 
presence of ATP-binding cassette (ABC) multidrug 
transporters, which have different capability to 
handle variety of drugs. His group has shown 
that the specific ABC transporters ABCB1, 
ABCC2, ABCC4 and ABCG2 can markedly affect 

the pharmacokinetics of specific anticancer 
agents. These findings may be important for the 
treatment of cancer patients with anticancer 
agents, because polymorphisms and mutations in 
these transporters may partly explain the high 
variability in the oral availability of anticancer 
agents observed among cancer patients. The group 
has also characterized novel inhibitors of ABC 
transporters that can block resistance mediated 
by multiple ABC-transporters at the same time. 
These insights may be used to further optimize 
pharmacotherapy with related anticancer agents. 

Robert D.  Arnold, Ph.D. 
Associate Professor, Department of  
Pharmacal Sciences
Harrison School of Pharmacy
Auburn University
Seminar Title: Secretory Phospholipases (sPLA2)  
and their Receptors for Delivering Nanoliposomes

Dr. Robert Arnold and his group are interested 
in nanoparticle formulations, such as pegylated 
long-circulating “Stealth” liposomes, which 
can stably entrap drugs, alter drug disposition, 
improve antitumor activity and minimize 
toxicity. His group has determined the roles of 
secretory phospholipase A2’s (sPLA2) and PLA2 

receptor (PLA2R) on the release, uptake and 
antitumor activity of sPLA2 responsive liposomes 
(SPRL).   The group has a novel finding that 
PLA2R is differentially expressed in prostate 
cancer cells lines and that PLA2R expression 
correlates to SPRL uptake. Furthermore, 
evaluation of SPRLs in a mouse model of human 
prostate cancer (PC-3) demonstrated enhanced 
antitumor activity compared to clinically utilized 
doxorubicin liposomes. The findings support 
the overall hypothesis that differences in 
tumor microenvironment may be exploited to 
increase drug delivery and personalize the use of 
nanomedicines.
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Deepak Kaushal, Ph.D.
Professor of Microbiology and Immunology
Tulane National Primate Research Center
Seminar Title:  Intra-Granulomatous Battles  
between the Bacterium and the Host  

Dr. Kaushal’s group used its non-human 
primate (NHP) model to study the role of the 
Mycobacterium tuberculosis (Mtb) stress regulons 
directed by SigmaH and DosR transcription 
factors.  Animals exposed to Mtb rapidly 
progressed to acute pulmonary tuberculosis 
as indicated by worsening clinical correlates, 
high lung bacterial burden and granulomatous 
immunopathology.  All the animals rapidly 
succumbed to tuberculosis. On the other hand, 

the NHP exposed to the Mtb:D-sigH mutant 
did not exhibit acute tuberculosis, instead 
showing significantly blunted disease. These 
NHPs survived the entire duration of the study. 

A single pulmonary infection with Mtb:D-sigH, 
eight weeks prior to a lethal challenge with Mtb, 
which normally results in a 100 percent mortality, 
completely protected macaques. Protection was 

associated with three-to-four logs lower bacterial 
burdens (relative to one-log lower burden in 
BCG vaccinated animals) as well as significantly 
reduced granulomatous pathology and clinical 
features of TB. These results point to redox-stress 
deficient and related pathways as crucial for future 
live-mycobacteria based TB vaccine initiatives. 
Another area that the laboratory works on 
includes hypoxia-promoted dormancy by causing 
physiological changes to actively replicating Mtb. 
DosR controls the response of Mtb to hypoxia. 
To understand its contribution in the persistence 
of Mtb, the researchers compared the infection 
phenotype of various DosR regulon mutants to 
parental Mtb in macaques. The absence of DosR 
leads to earlier and increased T-cell responses 
compared to wild type Mtb. Delayed adaptive 
responses, a hallmark of Mtb infection, not only 
lead to persistence but also interfere with the 
development of effective anti-TB vaccines. The 
data suggest that the DosR regulon modulates 
both the magnitude and the timing of adaptive 
immune responses, resulting in persistent 
infection.

Highlights of Seminar Series

Suresh Mishra, Ph.D.
Associate Professor
Internal Medicine and Physiology
University of Manitoba
Seminar Title:   A Novel and Unique Transgenic  
Obese Mouse Model Developed by Mitochondrial 
Remodeling in Adipocytes

The adipocyte is the primary cell in the body 
where for excess energy storage as triglycerides, 
using their mitochondria. However, the role 
of adipocyte mitochondria in the regulation 
of adipose tissue homeostasis and its impact 

on metabolic regulation is not understood. 
Dr. Mishra and colleagues have developed a 
transgenic mouse model, namely “Mito-Ob,” over-
expressing prohibitin in adipocytes. Their studies 
suggest a critical role of prohibitin and adipocyte 
mitochondria in adipose tissue homeostasis. 
Interestingly, the studies reveal gender differences 
on the effect of adipocyte mitochondrial 
remodeling on whole-body metabolism. Targeting 
adipocyte mitochondria may provide new 
therapeutic opportunities for obesity treatment.
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COHS Faculty of the Year

Dr. Mary-Anne M. Joseph
Assistant Professor of Rehabilitation Studies

SCIENCE@ASU 33

Susan Denham, Professor and Chair 
Occupational Therapy, Alabama State University

Dr. Mary-Anne M. Joseph has been at Alabama State 
University for only two years, but she has already made a 

lasting impact on students pursuing a career in rehabilitation 
studies. An assistant professor in the department, she is the 
adviser of the Rehabilitation Services Club and is known for 
encouraging students to pursue excellence in all areas of their 
lives. She is frequently heard telling students, “It’s a great time 
to be GREAT!!!”  

Joseph received a B.A. degree 
in interdisciplinary studies 
and an M.S. in rehabilitation 
counseling from Winston-Salem 
State University in Winston-
Salem, N.C. She earned a Ph.D.  
in counselor education and 
supervision at Ohio University. 
Before coming to ASU, Joseph 
worked as a graduate teaching 
assistant at Ohio University and 
as a vocational rehabilitation 
counselor for the Virginia 
Department for the Blind and 
Vision Impaired, where she 
counseled youth and adults with 
disabilities and aided them with 
their vocational pursuits.

Since coming to ASU in 2012, 
Joseph has been actively involved 
in teaching and curriculum 
design in the Department of Rehabilitation Studies, as well 
as committee work for the College of Health Sciences. She 
works with courses such as Theories in Counseling, Diversity 
and Disability, and Counseling Skills. Joseph also is the 
academic adviser for the Rehabilitation Services Club, where 
she encourages students to collaborate to enhance their 
professional skills and exposure in the field.  

Joseph is a member of the National Rehabilitation 
Association and the American Sign Language Club, of which 

she is a charter member. She also has served as president of 
the Ohio chapter of the National Federation of the Blind. 

Joseph is student-centered and success-oriented, 
promoting student learning and exhibiting professional 
behavior and responsibility. Since 2012, she has done more 
than 15 professional presentations and workshops on topics 
focusing on strategies to assure student success and promote 
learning, independent living and legal and ethical issues 
affecting people with disabilities. Joseph has a passion for 
seeing all students succeed, including those who are able-

bodied and those with disabilities. 
Students recognize that Joseph is 
action oriented. She does more 
than just talk; she models what 
it means to be a rehabilitation 
professional.  

In addition to teaching, Joseph is 
involved in several areas of research 
including, visual impairments and 
blindness, higher education and 
disability, and employment for the 
disabled. She recently published 
a book chapter on transition and 
vocational rehabilitation.  In 
conjunction with the Montgomery 
Center for Independent Living, 
Joseph has been instrumental in 
bringing the annual Transition 
Conference to Montgomery and 
Alabama State University for the 
past two years. This conference 
has provided students with an 

opportunity to hear from specialists in the rehabilitation 
profession and have networking opportunities outside of the 
traditional university experience. 

Joseph enjoys writing, painting, horseback riding, music, 
plays and travel. She has a great passion for her family and 
attributes her success to her support network and faith in 
God. Joseph’s dedication to her students and her continued 
professional success are the reasons she is the recipient of the 
2014 COHS Faculty of the Year Award.
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“bIoPHArMInG” 
to ProDUCe  

VACCIneS AGAInSt 
AVIAn InFLUenzA 

In PLAntS

Figure 1:  Above, schematic illustration  
of transmission electron (TEM) micrograph  

of the avian influenza virus (AIV).   
Below, illustration of higher resolution 3D  

graphical image of the virion’s ultrastructure.
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Hongzhuan Wu, Ph.D. and  
Karyn Scissum Gunn, Ph.D.

aBout avIan Influenza

The influenza viruses (IV) belong to the family 
of Orthomyxoviridae which are characterized by 
a segmented and single-stranded negative sense 

RNA genome. Current classification recognizes three 
IV types (A, B and C). The avian influenza virus (AIV) 
is a type A influenza virus with a genome that encodes 
11 proteins (Fig. 1). Of these, the two surface proteins 
hemagglutinin (HA) and neuraminidase (NA) are 
highly variable, resulting in 17 HA and 10 NA different 
subtypes. Domesticated birds (chickens, turkeys, etc.) 
may become infected with avian influenza A viruses 
through direct contact with infected waterfowl or other 
infected poultry, or through contact with surfaces that 
have been contaminated with the viruses.

Two virulence phenotypes have been described for 
AIV based, on their pathogenicity in poultry. Low 
pathogenic AIV infection (LPAIV) may cause no 
disease or mild illness in birds (such as ruffled feathers 
and a drop in egg production) and may not be detected. 
Conversely, highly pathogenic AIV (HPAIV) infection 
in poultry (such as with HPAIV H5 or HPAIV H7 
viruses) can cause disease that affects multiple internal 
organs with mortality up to 90-100 percent, often 
within 48 hours. Both HPAI and LPAI viruses can 
spread rapidly through flocks of poultry. 

Avian influenza outbreaks are of concern in 
domesticated birds for several reasons:

•  the potential for LPAIV  H5 and H7 viruses to evolve 
into HPAIV viruses

•  the potential for rapid spread and significant illness 
and death among poultry during outbreaks of HPAIV

•  the economic impact and trade restrictions from an 
HPAIV outbreak

•  the possibility that AIV subtypes may undergo major 
antigenic drift toward transmission capacity to humans

control Measures – Plant 
BIoPharMIng to Produce neW  

vaccIne aPProaches

Vaccination and eradication of infected animals 
have been used for limited control of AIV outbreaks. 
The HA and NA RNA strands specify the structure 
of proteins that are most medically relevant as targets 
for antiviral drugs and antibodies. To date, most 
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recombinant protein vaccine research strategies against 
AIV have focused on HPAIV HA surface proteins.  
However, recent studies are reporting an emerging 
need to redefine the importance of LPAIV and HPAIV 
toward development of improved vaccines for control 
of AIV.   Since there is no candidate vaccine for LPAIV, 
the development of advanced vaccines against LPAIV in 
chicken can potentially emerge as a top priority for the 
poultry industry (Webster, R.G., et al., 1992).  

biopharmaceuticals are plants that have been 
genetically engineered to produce industrial and 
pharmaceutical chemicals within their tissues. 
Transgenic plants, including soy, rice, corn, cottonseed 
and tobacco, have been developed and shown to 
produce substances such as growth hormones, curdling 
agents (coagulants), vaccines for humans (as well as 
farm animals), human antibodies, industrial enzymes, 
contraceptives and even pregnancy deterrents. 
Recombinant expression of antigens as potential 
vaccines and of antibodies against pathogen antigens 
in transgenic plants, are convenient and inexpensive 
approaches being explored for development of 
improved vaccine delivery systems.  Production 
of edible vaccine-quality proteins in transgenic 
plant leaves, seeds or fruit is a promising approach.  
Advantages include cost-effective production of 
potent immunotherapeutics that are easily stored and 
transported with minimal degradation and need for 
costly refrigerated handling. Within the commercial 
poultry industry, edible administration of vaccines to 
chickens – through feed or water – would also reduce 
costs currently associated with skilled injection-based 
administration of vaccines to the birds, and would 
create solutions to safety concerns for industry workers 
(Scissum-Gunn, et al., 2012). 

Various lab groups around the world, including ours 
at ASU and our collaborators’ sites, have successfully 
produced recombinant antigens and antibodies that 
retain their native functional forms from several 
pathogens, including the Norwalk virus, rabies, HIV, 
measles, hepatitis B and anthrax.  Our previous studies 
have shown that transgenic Arabidopsis thaliana 
plants can express recombinant proteins that protect 
chickens against infectious bursal disease virus (IBDV), 
which causes immunodeficiency syndromes in birds 
similar to HIV in humans. Transgenic plants can also 

Figure 2: Production of edible vaccine-quality proteins in transgenic 
plant leaves, seeds or fruit is a promising commercial approach.
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produce immunoprotective proteins from the avian 
reovirus (ARV), which causes arthritis-like synovial 
joint damage in affected birds, which cannot be sent to 
market.  Our lab also has  expressed recombinant HA 
protein in yeast and demonstrated its active structural 
integrity.  We have characterized immune responses 
in chicken caused by the yeast-derived HA protein 
in vitro by haemagglutination, virus neutralization 
and in vivo in birds based on cytokine responses. We 
are currently pursuing functional studies on avian 
influenza vaccine candidate proteins, focusing on 
expression of target vaccine-quality recombinant 
HA proteins from the H1N1 LPAIV in yeast, and 
ultimately aiming to achieve high expression levels 
in target transgenic plant lines (Wu, et al., 2011). 
These so-called plant “bioreactors” ideally would be 
engineered to produce the target proteins at industry 
standards toward ultimately replacing traditional 
vaccine production and reliance upon injectable 
administration strategies (Fig. 2). 

references
1.  Webster, R.G., et al., 1992. Evolution and Ecology of Influenza A 

Viruses. Microbiol. Rev.56:152-179.
2.  (Scissum-Gunn et al., 2012). Using Transgenic Plant as Bioreactors to 

Produce Edible Vaccine. Journal of Biotech Research 4:92-99.
3.  Hongzhuan, Wu, et al., 2011. A DNA Vaccine Against an H1N1 

Avian Influenza Virus Induced Humoral and Cell-mediated Immunity 

in SPF Chickens. Journal of Animal and Veterinary advances. 3:27-36.
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Several microbial pathogens are of great 
current interest in terms of potential genetic 
manipulation and dispersal as weapons of mass 

destruction.  Of these, avian influenza virus (AIV) 
and enterohemorrhagic Escherichia coli (EHEC) 
constitute serious emerging viral and bacterial 
pathogenic threats, respectively, due to their infectious 
manifestations and suitability for mass distribution, 
e.g., aerosols (AIV) and water/foodborne (EHEC) 
delivery. As such, both influenza and E. coli O157:H7 
subtypes are classified under the National Institute of 
Allergic and Infectious Diseases (NIAID) Pathogen 
Priority List. 

With the rapid expansion of next-generation 
genomic technologies, additional concerns are 
emerging about the high potential and risk for 
malevolent “dual use” toward genetically engineering 
highly pathogenic AIV/A/H5N1 capable of mammal-
to-mammal transmission.  According to a report 
published in Nature by members of the U.S. National 
Science Advisory Board for Biosecurity (NSABB), 
deliberate release of a human-to-human transmissible 
highly pathogenic AIV/A/H5N1 virus would be 
an unimaginable catastrophe for which the world 
is currently inadequately prepared. Accordingly, 
the NSABB recently delivered the unprecedented 
recommendation to limit publication of experimental 

Rapid Detection of Emerging Viral and Bacterial Pathogens   
A NAtioNAl Biosecurity Need
Karyn Scissum Gunn, Ph.D., and Hongzhuan Wu, Ph.D.

Figure 1: Schematic illustration  
of Lab on a Chip Sensor.

detail from two manuscripts that reported successfully 
engineering AIV/A/H5N1 that demonstrated efficient 
transmission between mammals.  Among E. coli 
serotypes, Shiga toxin-producing E. coli O157:H7 
(STEC) is perhaps of priority concern due to its 
prevalent foodborne distribution potential and a low 
infectivity dose, with as few as 50 to 100 cells being 
shown to cause infection. According to the Centers 
for Disease Control and Prevention (CDC), E. coli 
O157:H7 was second to Salmonella as the leading 
causes of total outbreaks of foodborne illnesses in the 
U.S. in 2009-2010. STEC O157:H7 has evolved 
from an O55:H7-like progenitor into an emerging 
human pathogen, with cattle as the main asymptomatic 
reservoir.  Given the air, food and waterborne 
distribution attributes of AIV and E. coli O157:H7 as 
potential bioterrorism agents, complex public scenarios 
and targets emphasize the importance of rapid 
subtyping (identification) as a critical component in 
preparedness.  

Along with detection of sample viral and bacterial 
pathogens, it is critical to subtype the strain(s), so 
as to adopt corresponding measures for response 
and containment in field situations. Most currently 
used subtyping methods require detection of each 
type of pathogen separately with specific subtype 
antisera.  Some groups have begun using multiplex 
real-time (GM) RT-PCR and/or GM PCR (lab on a 

chip bio-sensing) to identify 
several subtypes 
simultaneously, 
but one technical 
shortcoming of this 

approach is its capacity 
to only detect limited 
subtypes. Our lab 
group aims to establish 
a completely new 
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Luminex-based multiplex polymerase chain reaction 
(GMPLex) test method, resolving the common chip 
testing “bottleneck” 
of having to perform 
many individual PCR 
amplifications. 

Emerging biosensors 
with commercial 
application potential 
will be those based 
on versatile sensing 
techniques, capable 
of high specificity 
and small-scale high 
throughput production 
(Fig. 1). The Luminex 
platform employs 
xMAP technology, 
which allows 
multiplexing of up to 
500 unique bioassays within a single sample, both 
rapidly and precisely. Multiplex GMPLex subtyping 
technology and the Luminex microsphere-based 
fluorescence bio-sensing test methods will be 
combined to demonstrate a novel rapid, small-scale 
(portable), high-throughput subtyping test method 
for sensitive, rapid and simultaneous subtyping 
of infectious viral (AIV) and bacterial (E. coli 
O157:H7) strains of emerging biosecurity interest 
(Zachary, P., et al., 2012).

Our group has recently harnessed our expertise 
in deploying recombinant DNA technology 
to design and express potential vaccine surface 
proteins in transgenic eukaryotic systems (yeast 
and Arabidopsis thaliana plants) toward applying 
the Luminex-based multiplex polymerase chain 
reaction (GMPLex) test method to identify and 
differentiate genetic material from a variety of 

infectious pathogens simultaneously (Qin, et al., 
2012). The overall goal of our research will be to 

develop a novel genetic 
biosensing approach for 
rapid subtyping of AIV 
and E. coli O157:H7 
for field use (Fig. 2). 
Our aims will include 
conducting GMPLex RT-
PCR (AIV) and GMPLex 
PCR (E. coli O157:H7) 
on subtype isolates 
from direct animal and 
cultured stock. The 
success of this project will 
deliver a novel genetic 
subtyping method that 
involves bioinformatics 
and genomics analyses, 

virology and biological 
engineering. In general, this research is expected to 
lead to the development of a small-scale (portable) 
biosensor for on-field rapid screening of avian 
influenza virus. This biosensor technology can 
also be applied to the on-field detection of other 
infectious viruses in animals and humans as well 
as pathogenic bacteria in different areas such as 
environment protection, food safety and forensic 
clinical diagnosis.

references

1.  Zachary, P., et al., 2012. Applicability of a multiplex PCR to detect 

O26, O45, O103, O111, O121, O145, and O157 serogroups of 

Escherichia coli in cattle feces. Vet Micro. 156:381-388.

2.  Qin. et al., 2012. Subtyping animal influenza virus with general 

multiplex RT-PCR and Liquichip high throughput (GMPLex).  

Virologica Sinica 04/2012; 27(2):120-31. 

Illustrations created by Eva Dennis

Figure 2: Schematic illustration of E. coli 0157:H7

Rapid Detection of Emerging Viral and Bacterial Pathogens   
A NAtioNAl Biosecurity Need
Karyn Scissum Gunn, Ph.D., and Hongzhuan Wu, Ph.D.
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PUBLICATIONS AND 
PRESENTATIONS
Dr. Steven Chesbro made one national professional 
conference presentation. Chesbro is also co-author of a 
journal publication.
Publication
Lee, J.; LaPorte, C.; Chesbro, S.B.; John, E.B. (2014).  Use of a 
Measurement-based Formula to Determine Desired Tension in 
Therapeutic Taping: Developing a Reliable Process [Abstract].  
Physical Therapy. Retrieved at: http://apps.apta.org/custom/
abstracts/next2014/1078.html. 

Dr. Shuntel Burns made two professional local and regional 
conference presentations.

Dr. Mamie T. Coats and her research group made nine 
presentations at local, regional and national scientific conferences. 

Dr. Lee Childers made 10 professional presentations at local 
and national conferences. Childers is also author/co-author of four 
journal publications. 
Publications
Childers, W.L.; Kogler, G. (in press) Symmetrical kinematics does not 
mean symmetrical kinetics in people with transtibial amputation.  
Journal of Rehabilitation Research & Development.
Childers, W.L.; Gallagher, T.P.; Duncan, J.C.; Taylor, D. (2014) Modeling 
the effect of a prosthetic limb on 4km pursuit performance. 
International Journal of Sports Physiology and Performance. DOI: http://
dx.doi.org/10.1123/ijspp.2013-0519
Childers.W.L.; Prilutsky, B.; Gregor, R.J. (2014) Motor adaptation in 
people with uni-lateral transtibial amputation during cycling.  Journal of 
Biomechanics. 47, 2306-2313. 
Gregor, R.J.; Childers, W.L.; Lyle, M.; Fetters, L. (2014) Interdisciplinary-
Integration-Interface, the Past, Present and Future of Biomechanics. 
Kinesiology Review. 3(1) 19-37.

Dr. Iraj Danesh and his students made 10 professional presentations 
at local and national conferences. Danesh is also author of four journal 
publications.
Publications
Danesh, Iraj. “A Semi-Generic Holistic Tri-Cycle Model for Assessing Small 
Computing Program,” Journal of Computing Sciences in Colleges, April 
2014, Vol. 29, No. 4, pg. 20-26. 
Danesh, Iraj. “A Heuristic Approach for Student Outcomes Assessment Using 
Bloom’s Taxonomy,” Proceedings of The 2013 International Conference 
on Frontiers in Education: Computer Science & Computer Engineering 
(WORLDCOMP’13), July 2013, pg. 42-47.
Danesh, Iraj. “A General Course-Level Cycle for Computing Courses,” 
Proceeding of the 2013 International Conference on Frontiers in 
Education: Computer Science & Computer Engineering (WORLD-
COMP’13), Jul 2013, Pg. 48-54.
Danesh, Iraj, “A Semi-Generic Holistic Tri-Cycle Model for Assessing Small 
Computing Program,” published in ACM digital Library (April 2014) 
Electronic Publication.

Dr. Vida A. Dennis and her research group made 40 presenta-
tions at national and local scientific conferences and published six 
peer-reviewed journal and conference proceedings publications.  

Publications
Tiwari, Pooja; Eroglu, Erdal; Boyoglu-Barnum, Seyhan; He, Qingwen; 
Willing, Gerold; Vig, Komal; Dennis, Vida;  Singh, Shree. 2013.  Atomic 
Force Microscopic Investigation of Respiratory Syncytial Virus Infection 
in HEp-2 cells. Journal of Microscopy DOI:10.1111/jmi.12095.
Swapnil Subhash Bawage, Pooja Munnilal Tiwari, Shreekumar Pillai, 
Vida Dennis, Shree Ram Singh. 2013. Recent Advances in Diagnosis, 
Prevention and Treatment of Human Respiratory Syncytial Virus.  Adv. 
Virol.  Article ID 595768, 26 pages, 2013. DOI:10.1155/2013/595768.
Cemil Boyoglu, Qingwen He, Gerold Willing, Vida A. Dennis, Shreekumar 
Pillai, Shree R. Singh. Microscopic Studies of Various Sizes of Gold 
Nanoparticles and their Cellular Localizations. ISRN Nanotechnology, vol. 
2013, Article ID 123838, 13 pages, 2013. DOI: 10.1155/2013/123838.
Saurabh Dixit, Murtada Taha, Shree R. Singh, and Vida A. Dennis. 2014.  
Activation of Antigen Presenting Cells and Induction of Mucosal 
Antibodies by Chlamydia trachomatis Outer Membrane Peptide 
Encapsulated within PLA-PEG Nanoparticles. TechConnect World 
Conference (NSTI), June 16-18, 2014, in National Harbor, MD. 
Dixit, S.; Singh, S.R.; Yilma, A.N.; Agee, R.D. 2nd; Taha, M.; Dennis, V.A. 
2014. Poly (lactic acid)-poly (ethylene glycol) Nanoparticles Provide 
Sustained Delivery of a Chlamydia trachomatis Recombinant MOMP 
Peptide and Potentiate Systemic Adaptive Immune Responses in Mice. 
Nanomedicine 2014 Mar 3. pii: S1549-9634(14)00044-6. DOI: 10.1016/j.
nano.2014.02.009.
Pooja M. Tiwari; Erdal Eroglu; Swapnil S. Bawage; Komal Vig; Michael E. 
Miller; Shreekumar Pilla; Vida A. Dennis; Shree R. Singh. 2014. Enhanced 
Intracellular Translocation and Biodistribution of Gold Nanoparticles 
Functionalized with a Cell-penetrating Peptide (VG-21) from Vesicular 
Stomatitis Virus. DOI: 10.1016/j.biomaterials.2014.07.032.

Dr. Jewel Dickson is author of a book chapter publication.

Book Chapter Publication
Dickson, J. and Raines, G. (2014-In press). Home and Workplace 
Accommodations. In Edwards, Y.V. and Edwards, D.W. (Eds.),  A Case 
Study Approach to Vocational Rehabilitation.  Aspen Professional Services.

Dr. John Chad Duncan made four presentations at national, regional 
and local professional conferences and published three journal 
publications. Duncan is a contributing author of a book chapter 
publication.
Publications
Childers, W.L.; Gallagher, T.P.; Duncan, J.C.; Taylor, D. (2014) Modeling the 
effect of a prosthetic limb on 4km pursuit performance. International 
Journal of Sports Physiology and Performance. DOI: http://dx.doi.
org/10.1123/ijspp.2013-0519
Duncan, J.C., (2014) Tech Bytes: A Revolution in Upper Extremity 
Prosthetics. Forensic Vocational Analysis. 15 (1), 37.
Duncan, J.C., (2014). A Note from the Co-Editor. Forensic Vocational 
Analysis.15(1), 5.
Book Chapter Publication
Boston, Q.; Edwards, D.; Duncan, J.C.; and Edwards, Y. (2014). Supported 
Employment. In J.D. Andrews and C.W. Clayton (Eds.) Rehabilitation 
Services: An Introduction for Human Service Professional, 3rd Edition. 
Lynn Creek, MO: Aspen Professional Services.

Dr. Dothel Edwards Jr. is author of a book chapter. 
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Book Chapter Publication
Edwards, D.W., Jr.; and Edwards, Y.V.  (editors) (July, 2014) (in press). Case 
Study Approach to Vocational Rehabilitation Counseling. Aspen Professional 
Services. Linn Creek, MO.  http://www.aspenprofessionalservices.com/
textbooks/.

Sheree Finley, her research collaborators and students made two 
presentations at national forensic science and local scientific conferences 
and published two manuscripts. Finley is also a contributing author of a 
book chapter publication.

Publications
Finley, S.; Benbow, E.; Javan, G.; Microbial Communities Associated with 
Human Decomposition and Their Potential Use as Postmortem Clocks. 
International Journal of Legal Medicine, 2014 (In Press).

Finley, S.; Benbow, E.; Javan, G. Potential Applications of Soil Microbial 
Ecology in Criminal Investigations. Applied Soil Ecology (Accepted). 

Book Chapter Publication
Gulnaz Javan, Sheree Finley, Ismail Can, Shivani Soni, Advanced Materials 
Series, Advance Nanomedicine. In: Aberrant Signaling Pathways: Hallmark 
of Cancer Cells and Target for Nanotherapeutics, Wiley, Scrivener, 2014.

Dr. Karyn Scissum Gunn was an invited seminar guest speaker at 
California State University Dominquez Hills, spring 2014.

Invited Seminar
"Biopharming" to Produce Transgenic Edible Vaccines in Plants. Presented 
at California State University Dominquez Hills, May 8, 2014.

Dr. Gulnaz Javan, her research collaborators and students made 14 
presentations at national and international forensic science and local 
scientific conferences. Javan is author of two book chapter publications 
and was an invited speaker during the 2014 American Chemical Society 
meeting.

Publications
Finley, S.; Benbow, E.; Javan, G. Microbial Communities Associated with 
Human Decomposition and Their Potential Use as Postmortem Clocks. 
International Journal of Legal Medicine, 2014 (In Press).

Finley, S.; Benbow, E.; Javan, G. Potential Applications of Soil Microbial 
Ecology in Criminal Investigations. Applied Soil Ecology (Accepted). 

Can, I.; Javan, G.; Pozhitkov, A.; Noble, A. Distinctive thanatomicrobiome 
signatures found in the blood and internal organs of humans. Journal of 
Microbiological Methods, 2014, Aug 1, pii: S0167-7012(14)00212-7. DOI: 
10.1016/j.mimet.2014.07.026. 

Book Chapter Publications
Gulnaz Javan, Diverse Application of nanotechnology in Biomedicine, 
Chemistry and Engineering. In: Nanotechnology and its Applications in 
Forensic and Criminal Cases, Editors: Shivani Soni, Amandeep Salhotra 
and Mrutyunjay Suar, IGI Global, (August 2014). 

Gulnaz Javan, Sheree Finley, Ismail Can, Shivani Soni, Advanced Materials 
Series, Advance nanomedicine. In: Aberrant Signaling Pathways: Hallmark 
of Cancer Cells and Target for Nanotherapeutics, Wiley, Scrivener, 2014.
Invited Seminar
Evaluation of DNA Degradation using Flow Cytometry: Promising Tool 
for Postmortem Interval Determination. ACS (American Chemical So-
ciety), Southeastern Regional Meeting for Forensic Science Symposium, 
Nashville, TN, Oct. 16-19, 2014.

Dr. Diann Jordan made two professional local and national 
conference presentations. 

Dr. Deanna Henderson made six regional and national 
professional conference presentations. Henderson is also author of 
a book chapter publication.
Book Chapter Publication
Henderson, D.; Ware, S.; and Sabo, C. (2014-in press). Psychosocial 
Aspects of Disability Case Studies.  In Edwards, D. and Edwards, Y.A. Case 
Study Approach to Vocational Rehabilitation. Aspen Professional Services.

Dr. Jill Heitzman made one professional conference presentation.

Dr. Harvey Hou and his research group made 10 presentations at 
national and local scientific conferences and published seven peer-
reviewed journal publications. Hou is a contributing author for two 
book chapter publications.
Publications
Harvey J.M. Hou (2014). Unidirectional Photodamage of Pheophytin in 
Photosynthesis, Front. Plant Sci., 4, 554 (DOI: 10.3389/fpls.2013.00554).
Harvey J.M. Hou (2013). Toward Chemical Signature Analysis of Forensic 
Evidences, J. Forensic Res., 4, e113 (DOI 10.4172/2157-7145.1000e113)
Xuejing Hou, Aaron Raposo and Harvey J.M. Hou (2013). Response 
of Chlorophyll d-containing Cyanobacterium Acaryochloris Marina 
to UV and Visible Irradiations, Photosynth. Res., 117, 497-507 (DOI: 
10.1007/s11120-013-9946-7).
Lindsay Sampson, Brandon Wilson and Harvey J.M. Hou (2013). Gas 
Chromatography-mass Spectrometric Analysis of Forensic Drug 
Flunitrazepam upon Ex-posure to UV Irradiation, J. Forensic Res., 4, 193 
(DOI: 10.4172/2157-7145.1000193). 
Xiao-Li Zeng, Kun Tang, Nan Zhou, Ming Zhou, Harvey J.M. Hou, 
Hugo Scheer, Kai-Hong Zhao and Dror Noy (2013). Bimodal 
Intramolecular Excitation Energy Transfer in a Multichromophore 
Photosynthetic Model System: Hybrid Fusion Proteins Comprising 
Natural Phycobilin- and Artificial Chlorophyll Binding Domains, J. Am. 
Chem. Soc., 135, 13479-13487 (DOI: 10.1021/ja405617c).
Harvey J.M. Hou (2013). Analysis of Botulinum Neurotoxin 
Detection by Mass Spectrometry in Forensic Samples, J. Forensic 
Res., 4, 185 (DOI: 10.4172/2157-7145.1000185).
Wanshu He, Kai-Hong Zhao and Harvey J.M. Hou (2013). Toward 
Solar Fuel Production using Manganese/Semiconductor Systems 
to Mimic Photosynthesis, NanoPhotoBioSciences, 1, 63-78 (DOI: 
10.1016/j.ijhydene.2012.02.074).
Book Chapter Publications
Wanshu He and Harvey J.M. Hou (2014). Chemistry of Biomimetic 
Mixed Valence Oxomanganese-based Materials Mimicking 
Photosynthetic Water Splitting, In: “Contemporary Problems of 
Photosynthesis,” Suleyman I. Allakhverdiev, Andrey B. Rubin,  
Vladimir A. Shuvalov Eds., Institute of Computer Science, 
Izhevsk-Moscow, Vol. 1, Chapter 12,  pp. 381-405
Harvey J.M. Hou, (2013). Introduction: Bioanalytical Chemistry 
Education, ACS Symposium Series 1137, Chapter 1, pp. 1-9, Amer-
ican Chemical Society (DOI: 10.1021/bk-2013-1137.ch001).

Dr. Cindy LaPorte made three national conference 
presentations and is author/co-author of three journal 
publications.
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Publications
Lee, J.; LaPorte, C.; Chesbro, S.B.; John, E.B. (2014). Use of a 
Measurement-based Formula to Determine Desired Tension 
in Therapeutic Taping: Developing a reliable process [Abstract]. 
Physical Therapy. Retrieved at: http://apps.apta.org/ 
custom/abstracts/next2014/1078.html.

Mugu, E.; Fuller, S.; Pair, K.; Robinson, A.; Lee, J.; LaPorte, C.; 
LeVeau, B. Establishing Normative Data in Asymptomatic in-
dividuals during the SLR Test for Peroneal and Sural Nerves 
[Abstract]. Medicine & Science in Sports & Exercise (online 
supplement) Volume 46(5), 2014.
LaPorte, C.; Johnson, D.; Koen, K.; Hardy, L.; Montgomery, V. The 
Effect of Lower Leg Casting on Energy Cost during Independent 
Ambulation: Considerations for Clinical Practice. The Internet 
Journal of Allied Health Sciences and Practice. (Jan. 2014). Volume 
12, Number 1.

Dr. Jerry Lee made three national conference presentations and 
is author/co-author of two journal publications.

Publications
Mugu, E.; Fuller, S.; Pair, K.; Robinson, A.; Lee, J.; LaPorte, C.; LeVeau, B. 
Establishing Normative Data in Asymptomatic Individuals during the 
SLR Test for Peroneal and Sural Nerves [Abstract]. Medicine & Science 
in Sports & Exercise (online supplement) Volume 46 (5).2014.
Lee, J.; LaPorte, C.; Chesbro, S.B.; John, E.B. (2014). Use of a Measurement-
based Formula to Determine Desired Tension in Therapeutic Taping: 
Developing a Reliable Process [Abstract]. Physical Therapy. Retrieved 
at: http://apps.apta.org/custom/abstracts/next2014/1078.html.

Dr. Julian Magee made two national conference presentations.

Dr. Heather Mount made one national conference presentation.

Elijah Nyairo, research collaborators and students made eight 
presentations at national and local scientific conferences and published 
four peer-reviewed manuscripts. 

Publications
Keith J. Green, Derrick R. Dean, Elijah Nyairo and Pamela Legget-
Robinson.  The Effect of High Shear Mixing on the Alignment of Carbon 
Nanofiber/Epoxy Nanocomposites. Journal of Polymer & Composites  
Vol. 2, 1 (2014) 9-18.
Amanee D. Salaam, Manoj Mishra, Elijah Nyairo and Derrick R. Dean. 
Electrospun Polyvinyl Alcohol/Nanodiamond Composite Scaffolds: 
Morphological, Structural, and Biological Analysis. Journal of Biomaterials 
and Tissue Engineering 4,3 (2014) 173-180.  
Alyssa B. Terry, Amanee D. Salaam, Elijah Nyairo, Vinoy Thomas, Derrick 
R. Dean.  PLGA Nanoparticles for the Sustained Release of Rifampicin.  
Journal of Nanogenomics and Nanomedicine, Vol. 2, 1 (2014) 1-9.
James A. Stokes III, Udai P. Singh, Elijah Nyairo, Manoj K. Mishra. 
Resveratrol and its Impact on Prostate Cancer. International Journal of 
Advanced Biotechnology and Bioinformatics Vol. 2, 1 (2014) 1-13.

Dr. Shreekumar Pillai and his research team made 23 pre-
sentations at national and local scientific conferences. Pillai has also 
contributed to three scientific research publications and was a guest 
scientific seminar speaker at Tuskegee University and the University 
of Alabama, Tuscaloosa.

Publications
Cemil Boyoglu, Qingwen He, Gerold Willing, Seyhan Boyoglu-Barnum, 
Vida A. Dennis, Shreekumar Pillai and Shree R. Singh. 2013. Microscopic 
Studies of Various Sizes of Gold Nanoparticles and their Cellular Local-
ization. ISRN Nanotechnology. DOI:10.1155/2013/123838.
Michael W. Chien, Robert R. Johnson, Shreekumar R. Pillai, Shree Ram 
Singh, and A. T. Charlie Johnson, Jr. 2013. Mechanics and Energetics of 
DNA Hybridization on Single-Walled Carbon Nanotubes Explored 
Using Adaptive Biasing Force Calculations. DOI:10.1021/jp4102288.  J. 
Phys. Chem. C 2014, 118: 2209−2214.
Swapnil Subhash Bawage, Pooja Munnilal Tiwari, Shreekumar Pillai, Vida 
Dennis, and Shree Ram Singh. 2013. Recent Advances in Diagnosis, 
Prevention, and Treatment of Human Respiratory Syncytial Virus. 
Advances in Virology. DOI:10.1155/2013/595768. 

Invited Seminars
Nanomaterials as Antimicrobial Agents. 2014. Therapeutic, Prophylactic 
& Diagnostic Applications of Nanobiotechnology. Tuskegee University. 
July 16, 2013.

Nanotechnology Based Approaches to Developing Antimicrobials. 
NanoBio, Industry, Textiles, Clean Energy, Environmental Concerns and 
Sustainability. University of Alabama. April 9, 2013.

Dr. Greshundria Raines published one journal manuscript and is co-
author of a book chapter.

Publication
Raines, G.  (2014). Accessible Housing, Employability and Older African 
American Adults with Physical Disabilities: Considerations for Future 
Research. Journal of the National Society of Allied Health, 11(1): 15-24.

Book Chapter Publication
Dickson, J. and Raines, G. (2014-In press). Home and Workplace Ac-
commodations. In Edwards, Y.V. and Edwards, D.W. (Eds.), A Case Study 
Approach to Vocational Rehabilitation. Aspen Professional Services.

Dr. B. K. Robertson made two international professional presenta-
tions and published two manuscripts.  Robertson was also invited as 
keynote address speaker in Monrovia Liberia, 2013.

Publications
Robertson, B.K., Carol Harden, Suresh B. Selvaraju, Suman Pradha, Jagjit 
S. Yadav. 2014. Molecular Detection, Quantification, and Toxigenicity 
profiling of Aeromonas spp. in Source- and Drinking- Water.  OPEN 
Journal of Microbiology, 2014, 8, 32-39. 

Palmer, C.; Williams, J.; Dean, D.; Johnson, S.; Wu, H.; Robertson, B.K.; 
Jackson, D., and R. Villafane. 2014. Stem Mutants in the N-terminal 
Domain of the Phage p22 Tailspike Protein. J. Microbiol. Res. 2: 1-7.

Invited Seminars
Drinking Water Quality: Challenges and Opportunities in Liberia’s 
Reconstruction and Rehabilitation  Efforts. 2013 Africa Environmental 
Watch Annual Conference. Monrovia, Liberia. 
Invited speaker and consultant on Environmental Sustainability and 
Climate Change. Oct. 8, 2013, Liberian Government.

Dr. Shree R. Singh and his research team made 51 presentations 
at professional scientific conferences at local and national levels and 
published seven journal publications and proceedings. Singh was 
invited as guest scientific speaker in the United Kingdom and Malaysia. 
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Publications
Tiwari, Pooja; Eroglu, Erdal; Boyoglu-Barnum, Seyhan; He, Qingwen; Will-
ing, Gerold; Vig, Komal; Dennis, Vida; Singh, Shree. 2013.  Atomic Force 
Microscopic Investigation of Respiratory Syncytial Virus Infection in HEp-
2 cells. Journal of Microscopy DOI:10.1111/jmi.12095.
Swapnil Subhash Bawage, Pooja Munnilal Tiwari, Shreekumar Pillai, 
Vida Dennis, Shree Ram Singh. 2013. Recent Advances in Diagnosis, 
Prevention and Treatment of Human Respiratory Syncytial Virus. Adv. 
Virol. Article ID 595768, 26 pages, 2013. DOI:10.1155/2013/595768.
Cemil Boyoglu, Qingwen He, Gerold Willing, Vida A. Dennis, Shreekumar 
Pillai, Shree R. Singh. Microscopic Studies of Various Sizes of Gold 
Nanoparticles and Their Cellular Localizations. ISRN Nanotechnology, 
vol. 2013, Article ID 123838, 13 pages, 2013. DOI: 10.1155/2013/123838.
Saurabh Dixit, Murtada Taha, Shree R. Singh and Vida A. Dennis. 2014.  
Activation of Antigen Presenting Cells and Induction of Mucosal 
Antibodies by Chlamydia trachomatis Outer Membrane Peptide 
Encapsulated within PLA-PEG Nanoparticles. TechConnect World 
Conference (NSTI), June 16-18, 2014, National Harbor, MD. 
Dixit, S.; Singh, S.R.; Yilma, A.N.; Agee, R.D. 2nd; Taha, M.; Dennis, V.A. 
2014. Poly (lactic acid)-poly (ethylene glycol) Nanoparticles Provide 
sustained Delivery of a Chlamydia trachomatis Recombinant MOMP 
Peptide and Potentiate Systemic Adaptive Immune Responses in Mice. 
Nanomedicine 2014 Mar 3. pii: S1549-9634(14)00044-6. DOI: 10.1016/j.
nano.2014.02.009.
Pooja M. Tiwari; Erdal Eroglu; Swapnil S. Bawage; Komal Vig; Michael  E. 
Miller; Shreekumar Pilla; Vida A. Dennis; Shree R. Singh. 2014. Enhanced 
Intracellular Translocation and Biodistribution of Gold Nanoparticles 
Functionalized with a Cell-penetrating Peptide (VG-21) from Vesicular 
Stomatitis Virus. DOI: 10.1016/j.biomaterials.2014.07.032.
Michael W. Chien, Robert R. Johnson, Shreekumar R. Pillai, Shree Ram 
Singh and A.T. Charlie Johnson, Jr. Jan. 16, 2014. Mechanics and Energetics 
of DNA Hybridization on Single-Walled Carbon Nanotubes Explored 
Using Adaptive Biasing Force Calculations. The Journal of Physical 
Chemistry C, 118, pp 2209-2214, DOI: 10.1021/jp4102288.
Invited Seminars
The Emerging Field of NanoBiotechnology. Aston University, 
Birmingham, United Kingdom, June 2014 and Putra University, Serdang, 
Malaysia, July 22, 2014.

Dr. Douglas Strout and his student published two journal manuscripts. 

Publications
C. Sanders and D.L. Strout. Journal of Undergraduate Chemistry Research.  
Res. 12, 33 (2013). Resonance Effects on the Keto-enol tautomerism of 
Aliphatic and Aromatic Compounds.
C. Sanders and D.L. Strout. Journal of Chemistry. 2013. Article ID 960156, 
6 pages. Carbon Substitution of N24 cages: Crossover between 
Triangular and Hexagonal Structures.

Dr. Tracy Thomas is author of a book chapter publication.
Book Chapter Publication
Brown, T.; Campbell, D.; Thomas, T.A.; Honeywell, M.; Campbell, E.; 
Robinson, T.; Johnson, A.; Allen, E. (2014).  MiniMed 530G: The First 
Artificial Pancreas. US Pharm. 2014; 39 (4):21-22.

Dr. Komal Vig and her research collaborators made 13 presentations 
at professional conferences and published three peer-reviewed journal 
publications. Dr. Vig was an invited guest scientific speaker at Brewbaker 
Magnet Technology High School, 2014.

Publications
Pooja M. Tiwari, Erdal Eroglu, Swapnil S. Bawage, Komal Vig, Michael 
E. Miller, Shreekumar Pillai, Vida A. Dennis, Shree R. Singh. 2014. 
Enhanced intracellular translocation and biodistribution of gold 
nanoparticles functionalized with a cell-penetrating peptide (VG-
21) from vesicular stomatitis virus. Biomaterials (Accepted-In Press).
Erdal Eroglu, Pooja M. Tiwari, Alain B. Waffo, Michael E. Miller, Komal 
Vig, et al. 2013. A nonviralpHEMA+chitosannanosphere-mediated high-
efficiency gene delivery system.   Intl. J. of Nanomedicine 20: 1403-1415.
Pooja M. Tiwari, Erdal Eroglu, S. Boyoglu-Barnum, Komal Vig, Shree 
R. Singh. 2013. Atomic force microscopic investigation of respiratory 
syncytial virus infection in HEp-2 cells. Journal of Microscopy. DOI: 
10.1111/jmi.12095.
Invited Seminar
Nanobiotechnology. Brewbaker Magnet Technology High school, 
Montgomery, AL, April 28, 2014.

Dr. Alain B. Waffo and his research team made four professional 
conference presentations. Waffo is a contributing author of a book 
chapter publication.
Book Chapter Publication
Rana Singleton, Carrie Sanders and Alain B. Waffo. August 2014. 
Application of Phage Biotechnology in Nanobiotechnology. IGI Global.

Dr. Sonya Ware made two national conference presentations and is 
author of a book chapter publication.
Book Chapter Publication
Henderson, D.; Ware, S.; and Sabo, C. (2014-in press). Psychosocial 
Aspects of Disability Case Studies. In Edwards, D. and Edwards, Y. A 
Case Study Approach to Vocational Rehabilitation. Aspen Professional 
Services.

Dr. Hongzhuan Wu and his research collaborators made four 
presentations at scientific meetings and published one journal 
manuscript. Wu was also an invited guest speaker at international 
institutions in China. 
Publication
Palmer C., J. Williams, D. Dean, S. Johnston, H. Wu, B.K. Robertson, 
D. Jackson and R. Villafane. Stem Mutants in the N-terminal Domain 
of the Phage P22 Tailspike Protein. American J. of Microbio. Res Vol.2, 
No.1:1-7, 2014.
Invited Seminars 
Prevention and Control of Avian Influenza, Yanchen, Jiangsu 
Province, China, Aug. 10, 2014
Rapid Detection of Food-born Pathogen from Meat Product, 
Yangzhou University, Oct. 8, 2013
Rapid Detection of Food-born Pathogen from Poultry Product, 
Chinese Academy of Agriculture, Oct. 9, 2013.

GRANTS
Dr. Steven Chesbro serves as Project Director (PD) of a grant 
award in collaboration with Langston University Rehabilitation 
Research and Training Center on Research and Capacity (LU-
RRTC) Building for Minority Entities-National Institute for 
Disability and Rehabilitation Research (2014). Sub-award 
Amount: $100,000 (2014-2018) – ASU’s Peer-to-Peer Mentor 
Research Fellow Program of the LU-RRTC Institutional 
Research Capacity Building and Infrastructure Model.  
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Dr. Lee Childers was awarded a grant for the American 
Orthotic Prosthetic Association.
Title:  The World is not Flat: Justifying Prosthetic Feet with 
Multi-Axial Features being used on Uneven Terrain. Award 
Amount: $14,995. Duration: August 2014-August 2015.

Drs. Vida A. Dennis (PI) and Shree R. Singh (Co-
PI) are investigators of a grant award from the National 
Institutes of Health- NIAID-R21 to develop a vaccine against 
Chlamydia Trachomatis. Award Amount: $341,000. Duration: 
8/1/14-7/31/16. Title: Mechanisms and Protective Efficacy of 
Nanovaccines against Chlamydia trachomatis.

Dr. Gulnaz Javan serves as principal investigator of a 
$200,000 project awarded through the National Science 
Foundation. Title: Life after Death: The Role and Composition 
of the Thanatomicrobiome in the Decomposition of Mammalian 
Organs. Duration: 7/1/14-7/1/16.  

Dr. Diann Jordan is the lead PI of a grant award from the 
National Science Foundation.  Project Title: RCN-UBE-Incubator: 
Historically Black Colleges and Universities-Alabama Biosciences 
Network (HBCU-ALBN): Network of Biologists and Life Science 
Educators for Vision and Change in the Curriculum.  Award 
Amount: $49,948. Duration: Feb. 1, 2014-Jan. 31, 2015.

Elijah Nyairo serves as PI on a grant award from the Department 
of Defense. Project Title: Instrumentation for Investigating the 
Regenerative Potential of Bone-Tissue-Engineered Polymer 
Scaffolds. Award Amount: $123,659 (2/1/2014-2/1/2015).

Drs. Carl Pettis and Rajendran Swamidurai are recipients of 
a grant award through the National Science Foundation. Amount: 
$399,976 (Aug. 1, 2014-July 31, 2017). Title: Targeted Infusion 
Project: Infusing Data-Enabled Active Learning in Mathematics and 
Statistics Courses.
The proposed activities will advance discovery and understanding 
while promoting teaching, training, research and learning, and by 
the nature of the project participants, will broaden participation of 
under-represented groups. The development of learning materials and 
teaching strategies will be guided through the participation of faculty 
from diverse institutions, including high schools, two-year and four-year 
colleges and from industrial practitioners. PI: Dr. Carl S. Pettis; Co-PIs: 
Drs. Rajendran Swamidurai and Asheber Abebe (Auburn University). 

Drs. B.K. Robertson, Mamie Coats and Alain Bopda-Waffo 
were awarded an $800,000 grant (Sept. 1, 2014 – Feb. 28, 2018) 
from the National Science Foundation (NSF) to develop, implement, 
study, and evaluate a model of STEM graduate education, designed 
to increase STEM underrepresented minorities doctoral degree 
completion and selection of STEM academic careers.  Title: 
Collaborative Research: The Tuskegee Alliance to Develop, 
Implement and Study a Virtual Graduate Education Model for 
Underrepresented Minorities in STEM. PI: Dr. B.K. Robertson; Co-
PIs: Dr. Mamie Coats and Dr. Alain Bopda-Waffo.

Drs. Komal Vig (PI) and Shree R. Singh (Co-PI)  are recipients 
of a three-year (April 1, 2014-March 31, 2017) grant award from the 
National Science Foundation (NSF). Title: REU Site: Development 
of Safe Nanomaterial Applications. Award Amount: $336,634. 
The REU (research experience for undergraduates) program 
gives the opportunity to undergraduate minority students from 
institutions where research experiences are limited.

Dr. Hongzhuan Wu serves as Co-PI of the following grant 
award from USPEA. Project Title: Development of an Improved 
Recombinant Infectious Larygotracheitis Vaccine. Award Amount: 
$69,242.  Duration: 4/1/2014-4/1/2016.

HONORS/AWARDS
Drs. Lee Childers, Joseph Pete and John Chad Duncan  are 
recipients of a fellowship ($100,000) from the National Institute 
for Disability and Rehabilitation Research: Langston University 
Rehabilitation Research and Training Center on Research and 
Capacity Building for Minority Entities.  

Dr. B.K. Robertson was the 2013 Recipient of the Victor E. Ward 
Science Award, V.E. Ward Educational Foundation, New Jersey.

Dr. Rajendran Swamidurai, assistant professor of computer 
science, received the 2014 “STEM Faculty 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.

FEATURE NEWS HEADLINES
Dr.  Shree R. Singh 2013.
Featured on WSFA-TV 12 Alabama Live News on July 10, 2013, Dr. Shree 
Singh discussed several cutting-edge research projects performed at 
ASU CREST Center and how ASU students are studying abroad in 
France and India and are doing cutting-edge global research to curtail 
and end different illnesses/diseases.
Dr.  Shree R. Singh 2013.
Dr. Shree Singh was featured on WAKA TV 8’s noon show on Oct. 
8, 2013, to discuss the first NanoBio Summit conference, which 
provided a scientific forum for faculty, students, postdoctoral fellows 
and industry professionals to share their expertise and research 
findings and innovations in nanotechnology. The NanoBio Summit 
was hosted by ASU’s Center for Nanobiotechnology on Oct. 17-18, 
2013, at the Renaissance Hotel Convention Center/Montgomery,  AL. 

Dr.  Shree R. Singh 2013. 
Featured in the Montgomery Advertiser “Nanotech bots can find, kill 
diseases” Microscopic robots may soon be detecting and preventing 
diseases at doctors’ offices across the nation, eliminating the need 
for multiple tests and/or treatment plans. Dr. Shree Singh shared this 
valuable information while attending NanoBio Summit 2013, Oct. 17-
18, 2013, at the Renaissance Hotel and Convention Center/Mont-
gomery. See link: http://www.montgomeryadvertiser.com/apps/pbcs.
dll/article?AID=2 013310190026

Drs. Komal Vig and Shreekumar Pillai 2014.
The American Society for Microbiology (ASM) communications 
committee and the 2014 ASM General Meeting program committee 
selected Drs. Komal Vig and Shreekumar Pillai’s conference presenta-
tion (poster) titled: “Food Borne Pathogenic Bacteria Inhibition using 
Silver Nanoparticles” to be featured in the press room during the 
2014 General Meeting of the ASM meeting in Boston, MS, May 17-
21, 2014. Coverage was disseminated both to the public and to the 
scientific community.
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Dr. Komal Vig 2014.
Featured in the Montgomery Advertiser on June 29, 2014.  “ASU’s 
REU program Attracts Top Young Scientists.” The news coverage 
highlighted academically talented undergraduates who participated 
in the 2014 summer research experience in “Development of Safe 
Nanomaterials for Biological Applications.”

Dr. Komal Vig 2014.
WAKA (CBS) 8 News Coverage highlighted the NSF-REU grant 
of $336,634, which provides an opportunity to underrepresented 
groups in research. The first-ever ASU REU summer research based 
program for undergraduates.

OTHER FACULTY  
SCHOLARLY ACTIVITIES
Dr. Steven Chesbro was appointed to the Diversity Task Force of 
the Eunice Kennedy Shriver Institute for Child Health and Human De-
velopment (NICHD), of the National Institutes of Health (four-year 
appointment). Chesbro also was appointed special consultant to the 
Alabama State University Institutional Review Board (IRB).

Dr. D. Lisa Cothran, in the fall of 2013 Cothran, associate professor 
of psychology, launched an online refereed journal titled, JUEMP (the 
Journal of Undergraduate Ethnic Minority Psychology; http://www.
juempsychology.com/). JUEMP is edited by Cothran and supported by 
the department of foundations and psychology at Alabama State Uni-
versity. The journal will be free for everyone to read online. Cothran’s 
goals: to speed the flow of research results, to open access to ideas 
and knowledge, and to encourage undergraduate research.

Dr. Angela Davis was elected Alabama representative to the Repre- 
sentative Assembly of the American Occupational Therapy Association.

Dr. Vida A. Dennis serves as a reviewer for several journals, PLOS 
ONE, Nanomedicine, Vaccine, and Frontiers of Microbial Immunology. Dennis 
serves as an external advisory board member for NIH-RIMI-Virginia 
State University and NIH RO1 internet assisted review panel. Dennis 
is an editor for the following journals: PLOS ONE, Frontiers of Microbial 
Immunology, Journal of Nanogenomics and Nanomedicine (NGNM). She is 
also a book proposal reviewer for the Academic Press/Elsevier – Nano-
biotechnology.

Dr. Jewell Dickson was elected chairperson of the Alabama State 
Board of Occupational Therapy.

Dr. Jill Heitzman  is a board certified specialist with the following: 
Neurological Certified Specialist (NCS)-American Board of Physical 
Therapy Specialties, Geriatric Certified Specialist (GCS)-American 
Board of Physical Therapy Specialties, and diplomat-Certified Wound 
Specialist (CWS-d)-American Academy of Wound Management.
Heitzman serves as vice president for the American Physical Therapy 
Association (APTA), Section on Geriatrics and was appointed as an 
item writer coordinator for the Federation of State Board Physical 
Therapy: 2014-2017. Heitzman also serves as a proposal reviewer for 
Combined Sections Meetings (CSM), Section on Geriatrics, and cur-
rently serves on the Editorial Board: “Gerinotes.” 

 

Dr. Harvey Hou serves as a journal reviewer for PLOS ONE 
(IF 4.09); International Journal of Hydrogen Energy (Elsevier, IF 
4.05); Dalton Transactions (RSC, IF 3.84); Photosynthesis Research 
(Springer, IF 3.24); Journal of Photochemistry and Photobiology (El-
sevier, IF 2.42); NanoPhotoBioSciences; Journal of Forensic Research; 
Journal of Forensic Investigation; Frontiers in Plant Science; and Journal 
of the Royal Society Interface. Hou is an editor-in-chief for Air Wa-
ter Borne Diseases and an editor for NanoPhotoBioSciences. Hou 
serves as an editorial board member for Journal of Photochemistry 
and Photobiology and Journal of Forensic Research. He is a member of 
the organizing committee for the International Conference on Fo-
rensic Research and Technology in 2013 and a member of the in-
ternational organization committee for the International Meeting 
on Photosynthesis Research for Sustainability in 2013. In addition, 
he was an abstract reviewer for the Annual Biomedical Research 
Conference for Minority Students (ABRCMS) in 2013.

Dr. Veronica Jackson is Wound Care Certified (WCC) by the 
National Alliance of Wound Care (2014).

Dr. Heather Mount is a board certified specialist in Orthopedic 
Physical Therapy, American Board of Physical Therapy Specialties.

Mr. Elijah Nyairo serves a manuscript reviewer for the follow-
ing Journals: Chemical Engineering Communications, Acta Biomaterialia, 
European Polymer Journal and Polymer. Nyairo was also invited to 
serve as an AP Chemistry Reader - ETS (College Board) to score 
students’ responses using consistent scoring standards in the ad-
vanced placement chemistry examination.  Kentucky International 
Convention Center, Louisville, KY, May 31-June 8, 2014.

Dr. B.K. Robertson, 2014 invited reader, College Board’s Ad-
vancement Placement Program (AP) and Education Testing Ser-
vice AP Examination. STEM Faculty keynote address speaker on 
“What makes a Climate-Smart University and How We Can Build 
Them” during the 2014 Annual Research and Creative Activity 
Symposium, Alabama State University, March 19-20, 2014.

Invited to serve on the Council for Environmental Deans and 
Directors at the National Council for Science and the Environ-
ment. Work in collaboration with other member schools to de-
vise programs that will advance the quality and effectiveness of 
environmental education and scholarship (2013-2014).

Board member for Africa Environmental Watch.  Educating 
policymakers in government and universities in Africa about 
the value of environmental science to society (2013-2014).

Member of the Alabama Asthma Coalition. As member, Dr. 
Robertson participates in promoting awareness and influenc-
ing policy at the state level. 
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Dr. Shree R. Singh serves as a journal reviewer for 
Nanomedicine, Vaccine, Journal of Virological Methods and the 
Journal of Biomedical Nanotechnology. Singh is an editor for 
Journal of Nanomedicine and Nanotechnol; Journal Nanogenomics 
and Nanomedicine (Editor-in-Chief). He is also a proposal 
reviewer for the National Science Foundation-CCLI/URM/
MRI/HBCU-UP/CREST panels, U.S. Department of Education, 
and the NASA-Harriett G. Jenkins-Pre-doctoral Fellowship 
Program. In addition, Singh serves as external advisory 
board member for the Nano/Bio Center at the University of 
Pennsylvania and program consultant for NIH-RIMI-Virginia 
State University, HBCU-UP- Virginia State University, NIH-
RIMI- Tougaloo College, NIH-RIMI-Savannah State University, 
NIH-RIMI-Southern University, HBCU-UP- Southern University.

Drs.  Shree R. Singh and Vida A. Dennis are inventors of 
two U.S. patents. 

Patent Title: Anti Respiratory Syncytial Virus Peptide Func-
tionalized Gold Nanoparticles. 
Date Issued:  8/26/2014
U.S. Patent Number:  8815295

Patent Title: Compositions and Processes for Preparing Nano-
particles Containing Interleukin-10. 
U.S. Patent Number: Pending.

Dr. Douglas Strout was invited by Journal of Chemistry to be edi-
tor of a Special Issue Guest Editorship titled “Theoretical Chemistry  
of Energetic Materials.”

Dr. Komal Vig serves on the editorial board for the Journal of 
Nanogenomics and Nanomedicine, Molecular Biotechnology, and Life 
Sciences and Medicine Research. Vig is reviewer for several journals 
including the International Journal of Environmental Health Research, 
Bulletin of Environmental Contamination and Toxicology, Open Environmental 
Pollution & Toxicology, Hazardous Materials, Chemosphere, and the British 
Journal of Medicine and Medical Research. Vig serves as a review panelist 
for federal government funded programs including the National 
Science Foundation (NSF) Graduate Research Fellowship Program 
and the NDSEG evaluation panel. Vig was also an abstract reviewer 
for the Annual Biomedical Research Conference for Minority Students 
(ABRCMS) 2013.

Dr. Bernadette Williams-York is a board certified specialist in 
Orthopedic Physical Therapy, American Board of Physical Therapy 
Specialties. Williams-York serves as a panel reviewer for the HBCU 
Grant Program, Department of Health and Human Services, Centers 
for Medicare and Medicaid Services, editorial board member for the 
Journal of Best Practices in Health Professions Diversity, Winston-Salem 
State University, and associate editor for the Journal of Geriatric Physical 
Therapy, American Physical Therapy Association.  Williams-York was 
also appointed by the Academic Council of the APTA to serve as chair 
of the Diversity in Student Recruitment and Retention Task Force.

Dr. Hongzhuan Wu serves on the review panel for the following 
journals: Journal of Virological Methods, Virology Journal, BMC Virology, 
Journal of Veterinary Microibiology, PlOS ONE, Vaccine and Acta 
Parasitologica.
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Meetings/Workshops 
Biology
Neuroscience 2014
Oct. 17-21, 2014
Chicago, Ill.

NanoBio Summit 2014
Oct. 23-24, 2014
Bryant Conference Center  
The University of Alabama
Tuscaloosa, Ala.

Annual Biomedical Research 
Conference for Minority Students
Nov. 12-15, 2014
San Antonio, Texas

BIOSTEC 2015 – 7th International Joint 
Conference on Biomedical Engineering 
Systems and Technologies
Jan. 12-15, 2015
Lisbon, Portugal

Emerging Research National 
Conference in STEM
Feb. 19-21, 2015
Washington, D.C.

International Conference on 
Nanotechnology 
Feb. 19-22, 2015
West Bengal, India

Experimental Biology – FASEB 2015
March 28 - April 1, 2015
Boston, Mass.

American Society for Gene and Cell 
Therapy - Annual Meeting 
May 13-16, 2015
New Orleans, La.

American Society for Microbiology – 
Annual Meeting
May 30-June 2, 2015
New Orleans, La.

Nano Science and Technology  
Institute (NSTI)
Nanotech 2015
June 14-18
Washington, D.C.

American Society for Virology –  
Annual Meeting
July 11-15, 2015
Ontario, Canada

IEEE International Conference on 
Nanotechnology (IEEE-NANO)
July 27-30, 2015
Rome, Italy

chemistry
249th ACS National Meeting & 
Exposition
March 22-26, 2015
Denver, Colo. 
Program Theme: Chemistry of  
Natural Resources

2015 MRS Spring Meeting & Exhibit
April 6-10, 2015
San Francisco, Calif.

250th ACS National Meeting & 
Exposition
Aug. 16-20, 2015
Boston, Mass. 
Program Theme: Innovation from 
Discovery to Application

NOBCChE Annual Conference
Sept. 22-25, 2015
Orlando, Fla.

Biomedical Engineering Society  
(BMES) Annual Meeting
Oct. 7-10, 2015
Tampa, Fla.

computer Science
The 46th ACM Technical Symposium  
on Computer Science Education
(SIGCSE ‘15)
March 3-6, 2015
Kansas City, Mo. 

The 8th Annual Consortium for 
Computing Sciences in Colleges 
Southwestern Conference
March 27-28, 2015
Claremont, Calif.
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The 13th Annual Consortium  
for Computing Sciences in Colleges 
Mid-South Conference
April 10-11, 2015
Conway, Ark.

The 26th Annual Consortium for 
Computing Sciences in Colleges South 
Central Conference 
April 17-18, 2015
Austin, Texas

The 20th Annual Consortium for 
Computing Sciences in Colleges 
Northeastern Conference
April 17-18, 2015
Worcester, Mass.

The 20th Annual Consortium for 
Computing Sciences in Colleges 
Northeastern Conference
April 17-18, 2015
 Worcester, Mass.

Physical Therapy
APTA Combined Sections Meeting 
(CSM)
Feb. 4-7, 2015
Indianapolis, Ind.

World Physical Therapy 2015 
World Confederation of Physical 
Therapy Congress
May 1-4, 2015
Singapore

APTA NEXT Conference 2015
June 3-6, 2015
National Harbor, Md. 

Health Information 
Management
Alabama Health Information  
State Meeting
May 2015
Birmingham, Ala.  

Teaching Professors National 
Conference
May 2015
Atlanta, Ga. 

Assembly on Education – American 
Health Information Management
Association Meeting
July 2015  
Austin, Texas   

National American Health Information 
Management Conference
October 2015
New Orleans, La.

Occupational Therapy
The Alabama Occupational Therapy 
Association Fall Meeting
Sept. 12-14, 2014
Orange Beach, Ala.

The American Society of Hand 
Therapists 
Sept. 18-20 2014
Boston, Mass.

The American Occupational Therapy 
Association Annual Meeting 
April 16-19, 2015
Nashville, Tenn.

Rehabilitation
National Rehabilitation Association
Oct. 30-Nov. 2, 2014
Des Moines, Iowa

National Council on Rehabilitation 
Education Fall Conference
Nov. 2-4, 2014
Washington, DC

International Association for 
Rehabilitation Professionals   
Nov. 6-9, 2014
San Diego, Calif.

National Council on Rehabilitation 
Education Spring Conference 
April 22-24, 2015
Newport Beach, Calif.

Prosthetics and Orthotics
The American Orthotic Prosthetic 
Association
Sept. 4-7, 2014
Las Vegas, Nev.

41st Academy Annual Meeting 
(American Academy of Orthotist & 
Prosthetist)
Feb.18-21, 2015
New Orleans, La.

International Society of Prosthetist  
and Orthotist
June 22-15, 2015 
Lyon, France

American Society of Biomechanics
Aug. 5-8, 2015
Columbus, Ohio 

American Orthotics and Prosthetics 
Association
Oct. 7-10, 2015
San Antonio, Texas 

Society of Neuroscience 
Oct. 17-21, 2015
Chicago, Ill.

Meetings/Workshops 
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PReSeNTeR/SPeAKeR TOPIc/AcTIVITY DATe/TIMe LOcATION SPONSOReD BY

Mr. Dieudonné R. Baganizi, Doctoral Student in Immunology Scientific Seminar: “Cell Biochip” for the Study of Secretion  September 4, 2014                   Life Science Building Room 105 CREST/HBCU-UP/MBRS-RISE 
and NanoBiotechnology at the University of Grenoble, France of Cytokines by Individual T-Lymphocytes 11 a.m.

Mr. Dieudonné R. Baganizi, Doctoral Student in Immunology Faculty and Student Professional Development Workshop: September 5, 2014                  Life Science Building Room 105 CREST/HBCU-UP/MBRS-RISE 
and NanoBiotechnology at the University of Grenoble, France Analysis of Cell Populations by Fluorescence-Activated Cell Sorting (FACS). 11 a.m.

Ms. courtneé Bell, Ph.D. Student - Microbiology Scientific Seminar: Exploring Cell Wall Sequences in Clinically   September 16, 2014                  Life Science Building Room 105 CREST/HBCU-UP/MBRS-RISE 
Alabama State University Resistant Strains of Streptococcus Pneumoniae 11 a.m.

Ms. Brandi Barlow, Undergraduate Student - Biology Scientific Seminar: Liposomes September 16, 2014                  Life Science Building Room 105 CREST/HBCU-UP/MBRS-RISE 
Alabama State University  11 a.m.

Ms. Brandi Bethune, Undergraduate Student - Chemistry Scientific Seminar: Sequence Analysis of the Amelogenin Gene September 16, 2014                  Life Science Building Room 105 CREST/HBCU-UP/MBRS-RISE 
Alabama State University  11 a.m.

Dr. Julio Turrens, Associate Dean and Director of Graduate  Faculty and Student Professional Development Workshop:  September 18, 2014           Life Science Building Room 105 CREST/HBCU-UP/MBRS-RISE 
Studies, Pat Capps Covey College of Allied Health,  Responsible Conduct of Research and Professional Ethics in Science 11 a.m. 
University of South Alabama

Dr. Jacqueline Trimble, Chair, Department of Languages  GRe Preparatory Session: Analytical Writing and Verbal Reasoning September 23, 2014 - November 29, 2014   Life Science Building Room 105 HBCU-UP/MBRS-RISE 
and Literatures, Alabama State University  Saturdays 9-11 a.m.

Dr. carl S. Pettis, Chair, Department of Mathematics and GRe Preparatory Session: Quantitative Reasoning September 23, 2014 - November 29, 2014 Life Science Building Room 105 HBCU-UP/MBRS-RISE 
Computer Science/Associate Dean, College of Science,   Tuesdays and Thursdays  
Mathematics and Technology, Alabama State University  5:30-6:30 p.m.

Dr. evelyn M. White, Former VP for Academic Affairs Student Professional Development Workshop: Strategic Planning:   September 25, 2014              Life Science Building Room 105 HBCU-UP/MBRS-RISE 
Alabama State University Time Management and Tools to Shape the Future 11 a.m.

Dr. Narendra Singh, Associate Professor, Department of  Scientific Seminar: Complementary and Alternative Medicine:   September 30, 2014             Life Science Building Room 105 CREST/HBCU-UP/MBRS-RISE 
Pathology, Microbiology and Immunology; Director, Immunotox  Prospect for use in Clinics to Treat Autoimmune and Inflammatory 11 a.m. 
Core, NIH CAM Center; Director, Immune Monitoring Core, NIH Diseases and use of Nanoparticles for Targeted Delivery 
COBRE Projects, University of South Carolina School of Medicine

Dr. Shanlin Pan, Assistant Professor of Chemistry Scientific Seminar: Alternative Energy Harvesting and Conversion:  October 2, 2014             Life Science Building Room 105 CREST/HBCU-UP/MBRS-RISE 
University of Alabama at Tuscaloosa Nanostructured Plasmonic Antenna Systems for Enhancing Solar 11 a.m. 
 Water Splitting toward Alternative Energy

Dr.  Jagjit S. Yadav, Professor of Microbial Pathogenesis and  Scientific Seminar: Nanotoxicology: Focus on Pulmonary Effects October 14, 2014            Life Science Building Room 105 CREST/HBCU-UP/MBRS-RISE 
Toxicogenomics Laboratory Environmental Genetics and  of Carbon Nanotubes 11 a.m. 
Molecular Toxicology Division, Department of Environmental 
Health, University of Cincinnati College of Medicine

Dr. Deepak Kaushal, Professor of Microbiology and  Faculty and Student Professional Development Workshop:  October 30-31, 2014              Life Science Building Room 105 CREST/HBCU-UP/MBRS-RISE 
Immunology, Tulane National Primate Research Center Microarray Data Analysis 11 a.m.

Ms. Pooja Tiwari, Ph.D. Candidate - Microbiology Dissertation  Scientific Seminar: Efficacy of Anti-RSV F Peptides November 4, 2014           Life Science Building Room 105 CREST  
Alabama State University Functionalized Gold Nanoparticles in the Inhibition of Respiratory 11 a.m. 
 Syncytial Virus

Dr. Tracy Banks, Associate Professor, Department of Student Professional Development Workshop: Graduate School November 6, 2014            Life Science Building Room 105 HBCU-UP/MBRS-RISE  
Communications, Alabama State University  Personal Statement Writing 11 a.m.

Mrs. ella Tucker, Coordinator, Career Services  Student Professional Development Workshop: Resume Writing  November 18, 2014            Life Science Building Room 105 HBCU-UP/MBRS-RISE 
Alabama State University  11 a.m.
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Mathematics and Technology, Alabama State University  5:30-6:30 p.m.

Dr. evelyn M. White, Former VP for Academic Affairs Student Professional Development Workshop: Strategic Planning:   September 25, 2014              Life Science Building Room 105 HBCU-UP/MBRS-RISE 
Alabama State University Time Management and Tools to Shape the Future 11 a.m.

Dr. Narendra Singh, Associate Professor, Department of  Scientific Seminar: Complementary and Alternative Medicine:   September 30, 2014             Life Science Building Room 105 CREST/HBCU-UP/MBRS-RISE 
Pathology, Microbiology and Immunology; Director, Immunotox  Prospect for use in Clinics to Treat Autoimmune and Inflammatory 11 a.m. 
Core, NIH CAM Center; Director, Immune Monitoring Core, NIH Diseases and use of Nanoparticles for Targeted Delivery 
COBRE Projects, University of South Carolina School of Medicine

Dr. Shanlin Pan, Assistant Professor of Chemistry Scientific Seminar: Alternative Energy Harvesting and Conversion:  October 2, 2014             Life Science Building Room 105 CREST/HBCU-UP/MBRS-RISE 
University of Alabama at Tuscaloosa Nanostructured Plasmonic Antenna Systems for Enhancing Solar 11 a.m. 
 Water Splitting toward Alternative Energy

Dr.  Jagjit S. Yadav, Professor of Microbial Pathogenesis and  Scientific Seminar: Nanotoxicology: Focus on Pulmonary Effects October 14, 2014            Life Science Building Room 105 CREST/HBCU-UP/MBRS-RISE 
Toxicogenomics Laboratory Environmental Genetics and  of Carbon Nanotubes 11 a.m. 
Molecular Toxicology Division, Department of Environmental 
Health, University of Cincinnati College of Medicine

Dr. Deepak Kaushal, Professor of Microbiology and  Faculty and Student Professional Development Workshop:  October 30-31, 2014              Life Science Building Room 105 CREST/HBCU-UP/MBRS-RISE 
Immunology, Tulane National Primate Research Center Microarray Data Analysis 11 a.m.

Ms. Pooja Tiwari, Ph.D. Candidate - Microbiology Dissertation  Scientific Seminar: Efficacy of Anti-RSV F Peptides November 4, 2014           Life Science Building Room 105 CREST  
Alabama State University Functionalized Gold Nanoparticles in the Inhibition of Respiratory 11 a.m. 
 Syncytial Virus

Dr. Tracy Banks, Associate Professor, Department of Student Professional Development Workshop: Graduate School November 6, 2014            Life Science Building Room 105 HBCU-UP/MBRS-RISE  
Communications, Alabama State University  Personal Statement Writing 11 a.m.

Mrs. ella Tucker, Coordinator, Career Services  Student Professional Development Workshop: Resume Writing  November 18, 2014            Life Science Building Room 105 HBCU-UP/MBRS-RISE 
Alabama State University  11 a.m.



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: Oct. 5, Feb. 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: Sept. 25, Jan. 25, May 25 (Annually)

Minority Science and Engineering Improvement Program (MSEIP)
http://www07.grants.gov/search/search.do?&mode=VIEW&oppId=111073
May-June, 2014

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

Bridges to the Future Programs
http://www.nigms.nih.gov/Minority/Bridges/
Deadlines: Jan. 18, May 18 (Annually)

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

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

NSF (National Science Foundation)
Designing Materials to Revolutionize and Engineer our Future 
National Science Foundation
http://www.nsf.gov/pubs/2014/nsf14020/nsf14020.jsp 
Full proposal Deadline: Jan. 29, 2015

Major Research Instrumentation Program (MRI)
http://www.nsf.gov/od/oia/programs/mri/
Deadline: April 2014, new MRI program starts in September 2014

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

Innovative Programs to Enhance Research Training (IPERT)
http://grants.nih.gov/grants/guide/pa-files/PAR-14-170.html 
Full proposal Deadline: Jan. 25, 2015
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Research Experiences for Undergraduates (REU)  
Sites and Supplements
http://www.nsf.gov/pubs/2005/nsf05592/nsf05592.htm
Deadline: Aug. 17 (Annually)

Research Training Groups in the Mathematical Sciences
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5732 
Full proposal Deadline: Oct. 14, 2014; June 02, 2015

Science and Technology Centers: Integrative Partnerships 
National Science Foundation
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5541 
Full proposal Deadline: June 16, 2015

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

Tribal Colleges and Universities Program (TCUP) – Preparing for 
Implementation
http://www.nsf.gov/publications/pub_summ.jsp?ods_key=nsf12568 
Full Proposal Deadline Date: Accepted anytime

Broadening Participation Research in STEM Education
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5483 
Full Proposal Deadline Date: Accepted anytime

Targeted STEM Infusion Projects
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5483 
Full Proposal Deadline Date: Sept. 16 (Annually)

Small Grants for Research
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5483 
Full Proposal Deadline Date: Dec. 9 (Annually)

Instructional Capacity Excellence in TCUP Institutions
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5483 
Full Proposal Deadline Date: First deadline - Sept. 1, 2015; annually thereafter 

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. Jan. 17, Feb. 14,  
June 5, Dec. 19

Department of Defense
Science and Technology and other Research and Development 
http://www.grants.gov/search/search.do 
Deadline: Ongoing, final application close date: March 31, 2017

DARPA SBIR
http://www.darpa.mil/Opportunities/SBIR_STTR/SBIR_Program.aspx 
Full Proposal Deadline Date: Oct. 22, 2014 
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October 23-24, 2014 
Bryant Conference Center  

The University of Alabama at Tuscaloosa, Tuscaloosa, Ala. 
For additional information about the Summit  

visit http://nanobio2014.ua.edu

NanoBio Summit 2014
Hosted by the University of Alabama 

co-Hosted by Alabama State University
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Make your RNAi research as simple and successful as possible with expert help selecting the right tools.  
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