
Dr. Mehnaaz Ali 
 
Research: The focus of this proposed work is to develop aptamer-based sensors for the 
recognition of biomarkers. Aptamers are single stranded nucleic acid sequences, which can be 
selected  for a specific target  analyte,  will  be used as  the  target  recognition  molecule. The 
proposed sensors will link the recognition of a relevant analyte by an aptamer to the activation of 
apoglucose  oxidase  via  its  co-factor  flavin  adenine  dinucleotide  (FAD).  Specifically,  this 
strategy will be utilized within a displacement assay where a low affinity target analog (modified 
with FAD) bound to an aptamer can be displaced by a high affinity native target. By utilizing an 
enzyme-based detection module with high turnover rates, this sensor aims to provide excel a previously attenuated 

apoenzyme. The combination of a



Dr. Hector Biliran 
 
Research:  Bit1 as a tumor suppressor and a therapeutic target in NSCLC 
 

The work in this laboratory has made significant contributions to the field of Bit1 functional biology 
particularly in the context of anoikis resistance and tumorigenicity of Non-Small Cell Lung 
Carcinoma (NSCLC), a deadly and the most prevalent form of lung cancer. Bit1 is a mitochondrial 
C -29. 0rkg 



Immortalized HBEC has been used extensively to study the contribution of genetic alterations in the 
pathogenesis of lung cancer and will be used as a model system in this study. Immortalized HBEC 
(carrying CDK4 and hTERT) will be purchased from ATCC and cultured in K-SFM (Life 
Technologies, Gaithersburg, MD) medium containing 50 ug/ml bovine pituitary extract (Life 
Technologies) and 5 ng/ml of EGF (Life Technologies).  We will stably downregulate Bit1 
expression in immortalized HBECs by using lentiviral shRNA. Ready to use lentiviral Bit1 shRNA 
expression constructs from Open Biosystems (Huntsville, AL) have been used in our lab to 
successfully knockdown Bit1 expression. We will use at least two lentiviral shRNAs that target 
different regions of the Bit1 gene. In parallel, stable control cell line will be created via the 
nontargeting shRNA construct. Following confirmation of Bit1 knockdown via western blotting/real-
time PCR (to be performed by undergraduate students), the stable Bit1- and control shRNA HBEC 
lines will be subjected to a soft agar assay to assess their anchorage-independent ability. Briefly, 
1,000 viable cells will be suspended and plated in 0.37% agar in maintenance medium with or 
without EGF and layered over a 0.50% agar base. The results from this study will be confirmed by 
examining the effect of stable downregulation of AES and exogenous expression of TLE1. We have 
both the lentiviral AESshRNA and GFP-TLE1 expression constructs (Open Biosystems). The effect 
of exogenous TLE1 on the transformation ability of immortalized HBEC is particularly important in 
light of the recently reported lung-specific oncogenic function of TLE1.  

To investigate the effect of the Bit1 pathway on the transformation potential of oncogene-induced 
HBECs, we will test if disruption of the Bit1 pathway will enhance transformation of Ras-induced 



Control and Bit1 shRNA cell lines derived from immortalized HBEC will be cultured in 3D matrigel 
in the presence or absence of EGF at days 5 and 8 and will be assayed for apoptosis by 
immunofluorescent based-TUNEL staining (Upstate Cell Signaling, Temecula, CA). The PI has 
extensive knowledge on TUNEL assay and will perform this work with assistance from 
undergraduate students. It will be interesting to see if basal apoptosis induced by 3D culture is 
enhanced by the lack of EGF and if this effect is attenuated by Bit1 suppression. To address if the 
observed apoptosis is caspase-dependent, we will prepare protein extracts from each of the cell 
populations by treating cultures with Dispase (Sigma) to digest the Matrigel and will be subjected to 
immunoblotting for inactive/cleaved caspase-3, caspase-8 and PARP (these are routine procedures to 
be performed by undergraduate students). To test the impact of Bit inhibition on oncogene-induced 
apoptosis under anchorage-independent growth condition, the control shRNA/Ras and Bit1 
shRNA/Ras lines lines will be cultured in 3D Matrigel and assayed for apoptosis via TUNEL 
staining and detection of apoptotic markers (caspase-3, caspase-8, and PARP) by immunoblotting as 
described above. The specificity of Bit1 effect on basal apoptosis and oncogene-induced apoptosis in 
3D cultures will be confirmed via downregulation AES and exogenous TLE1 expression in 
immortalized and Ras-induced HBECs.  

To assess the effect of Bit1 inhibition on the invasive potential of immortalized HBEC, control 
shRNA and Bit1 shRNA HBEC lines will be subjected to a Matrigel/collagen 3D dimensional 
invasion assay as previously described. In this assay, acinar structures will be monitored for invasive 
behavior by measuring the development of multicellular protrusions and intercellular bridges. The 
use of Matrigel:collagen (1:1) mixture as opposed to pure Matrigel can enhance the formation of 
invasive branching morphogenesis of epithelial cells. In addition to monitoring for multicellular 



EMT. Aim 2 will characterize the TLE1 nuclear pathway (via identification of its target genes and 
DNA binding interactants) and its ability to block Bit1 apoptosis and EMT inhibitory function. These 
studies will provide new insights on 1) how the Bit1/AES axis induces apoptosis and inhibits EMT 
and 2) the mechanism of TLE1 oncogenic function. 

 

Aim 2: Characterize the ability of the TLE1 nuclear pathway (via identification of its target genes 
and DNA binding interactants) to block Bi



factors, we will identify these DNA binding transcription factor(s) via a large scale co-
immunoprecipitation. Here, TLE1 will be immunoprecipitated from controlshRNA/TLE1shRNA and 
control/GFP-TLE1 cells cultured in attached or detached conditions. The PI has extensive experience 
and is knowledgeable of the constraints associated with this assay. We have specific anti-TLE1 
(Abcam) as well as anti-GFP (Sigma) antibodies that are functional for immunoprecipitation. 
Because of close homology of TLE1 with other TLE homologues (such as TLE2 and TLE3), we will 
deplete the TLE homologues (using TLE2 and TLE3 specific antibody) in the sample prior to the 
actual specific TLE1 immunoprecipitation. The resulting specific co-precipitating proteins will be 
identified using mass spectroscopy (LCRC proteomics facility). Proteomic data will not only be 
validated by co-immunoprecipitation studies with specific antibodies but will be analyzed for DNA 
binding/transcriptional activity and their association with cell attachment or detachment. Importantly, 
the promoter of promising TLE1 target gene(s) derived from microarray studies will be examined for 



observed when planktonic bacteria derived from the same cultures were not physically associated 
with the solid pyrite. The premise is that these electron dense bodies repre- sent nanoparticles of 
insoluble substrate that have been cleaved from the exposed surface of the solid and distributed 
around the outer periphery of the bacterium. 
 
 
Student Project #3 
Transmission Electron Microscopic Analyses of Bacteria that Create Corrosion Tunnels in 
Solid Pyrite 
The hypothesis of this student project is that acidophilic bacteria that respire aerobically on 
insoluble pyrite create corrosion tunnels within the solid mineral that are approximately the 
dimensions of individual bacteria.  We formulated this hypothesis based on microscopic 
observations obtained when Acidithiobacillus  ferrooxidans respired at the expense of particulate 
pyrite (1-3), as well as our own observations that aerobic re



Dr. Jeremy Cohen 
 
Research: In the Fall 2012 semester, Dr. Jeremy Cohen began a tenure track Assistant 
Professorship in the Department of Psychology at Xavier University of Louisiana.  Dr. Cohen is a 
Cognitive Neuroscientist with an undergraduate degree in Cell and Molecular Biology from 
Tulane University and a PhD in Neuroscience from Tulane University.  His graduate work focused 
on studying human brain anatomy related to persistent developmental stuttering.  From there his 
research interests br 





making enabled by polymerization reaction monitoring and control technologies could thereby 
provide significant returns across all sectors, and represents a strategic opportunity for research 
investment that will sustain and enhance regional competiveness into the future. 
 

II.  Synthesizing  Dendrimer  with  Precisely  Defined  Numbers  of  Click  Ligands  for  Target 
Delivery Application 
 
Nanomaterials provide a potential platform for cancer treatment due to their ability to 
simultaneously detect early stage cancers, target cancer cells over non-cancerous cells, directly 
deliver an active anti-cancer therapeutic, and monitor treatment efficacy. Poly(amidoamine) 
(PAMAM) dendrimers are a class of nanomaterials ideally suited for use as a drug delivery 
platform due to their controllable size, uniformity, and ample number of versatile terminal amine 
groups that allow for effective conjugation reactions. Thus, functionalizing dendritic polymers 
with small-molecule conjugates yields nanomtgl 



Dr. Maryam Foroozesh 
 
Cytochrome P450 enzymes are the most important enzymes responsible for the biotransformation 
and metabolism of endogenous and xenobiotic compounds including procarcinogens and 
pharmaceuticals. The long-term goals of many of our projects are to design mechanism-based 
irreversible inactivators selective for human cytochrome P450s 1A1, 1A2, 2A6 and 2A13. 
Selective mechanism-based (suicide) inhibitors are valuable experimental tools for studying the 



We will explore possibilities for the student to receive an off-campus summer experience, however 
e





will be tested using nuclear extracts from several different cell lines, including those that do not 
express PAX3-FOXO1. The student will use Western Blot to identify proteins that associate with 
PAX3-FOXO1 in the DNA complex. If multiple proteins are isolated, MALDI TOF MS will be used 
to determine the identities of the interacting proteins Immunoprecipitations using PAX3- FOXO1 as 
bait will also be performed under the same conditions to determine if the interaction between PAX3-
FOXO1 and other proteins requires4 0 S5a



Student Project:  Overall goal of the student project is to engage students in the research 
activities in the area of the dynamics and asymptotic behavior of discrete systems. Measurable 
outcomes are student’s presentations (poster and oral) at students’ meetings and at Joint 
Mathematics Meetings (annual joint meeting of all mathematical societies





Dr. Kathleen Morgan 

Current research in the Morgan lab focuses on simple carbohydrates and related compounds such as 
diols. Carbohydrates are ubiquitous in nature, yet there are still major gaps in our knowledge of sugar 
thermochemistry. Heats of formation ( Hf) are being determined for simple monosaccharides having 2-
4 carbons; remarkably, these fundamental values are unknown. A combination of reaction calorimetry, 
vaporization measurements, and high-level calculations will be used to obtain the Hf for sugars and 
related compounds such as 1,2-diols. Although high-level calculations can often be used to obtain high 
quality thermochemical data, the compounds of interest have a large number of important conformations, 
making accurate calculations far from routine. The Hf determined in this study will be used in 
conjunction with bond energies determined by collaborators, which afford the Hf of free radicals that 
result from the degradation of carbohydrates.  

II.   

 Thermochemical studies of diols: A student working on this project would start by 
determining reaction conditions for a reaction calorimetry study of diols. One reaction that seems 
promising is the hydrolysis of epoxides, and the student would need to further optimize the reaction 
conditions for our purposes. Once complete, this reaction would be used to measure the heats of 
reaction for a series of diols, via reaction calorimetry. At the same time, the student can work on 
calculations of the target diols to include various conformations. Other experiments are possible, 
such as determination of heats of vaporization and/or sublimation. 

 Thermochemical studies of simple sugars: A student working on this project would verify 
that the reaction conditions that have been developed will work on the carbohydrates planned for 
study, which will include glyceral and dihydroxyacetone. Then, the student will help with reaction 
calorimetry experiments that will, eventually, afford the heats of formation for the target compounds. 
The student will also work on calculations of the sugars and their reduced forms, in various 
conformations. Other experiments are possible, such as determination of heats of vaporization and/or 
sublimation.  

Dr. Harris McFerrin 

Although always focusing on the development and regulation of blood vessel formation, my research 
over the last ten years has touched on a number of topics: Human Immunodeficiency Virus (HIV), 
Human Herpes Virus-8 (HHV8), Herpes simplex virus-1 (HSV-1), Tumor Angiogenesis, Diabetes 
and Adult Human Mesenchymal Stem Cells (hMSC).  These topics are all linked by their interaction 
with the vasculature through the up-regulation or down-regulation of the survival and growth of 
blood vessels.  For example. HIV and HHV8 increase survival and growth of blood vessels to form 
lesions commonly known as Kaposi sarcoma.  Diabetes negatively affects the vasculature, causing 
decreased blood flow and is linked to atherosclerosis and diabetic retinopathy.  My lab has shown 
that the adult stem  cells known as hMSC help to form blood vessels in vivo and are able to roll on 
and adhere to the vasculature through specific interactions, suggesting that they may be able to 
“home” to sites of damage. 

Currently, my laboratory is investigating the role of cyclin-dependent kinases in HSV-1 



infection of the eye.  HSV-1 infects greater than 90% of humans worldwide and during ocular 
infection produces inflammation and neovascularization that can lead to blindness.  In the United 
States, HSV infection is the leading cause of infection-induced blindness; nearly 40,000 new cases 
are reported, and 300,000 cases are treated yearly.  We have demonstrated in a mouse eye model of 
HSV-1 infection that flavopiridol (a cyclin-depend kinase inhibitor) reduces neovascularization of 
the cornea as well as trifluorothymidine, the gold standard of treatment, and an international patent 
was submitted based on this research. 

Dr. Krista Mincey 

My research is looking at prostate cancer perception and risk in young Black males. Through focus 
groups with college-aged Black males 18-29, I seek to understand their prostate cancer knowledge 
and what behaviors or elements put them at greater risk for prostate cancer in the future. This 
information can then be used to inform prostate cancer programs geared toward prevention in young 
Black men. 

Dr. Patience Obih 

Title: Preparation and Screening of Medicinal Herbs for Antidiabetic Activity. 

Research 

There are about 24 million Americans living with diabetes. Every year, 1.3 million are diagnosed 
with type 2 diabetes.  Diabetes mellitus is a chronic disease associated with many debilitating 
complications which result in substantial morbidity and mortality. Though medicinal plants have 
been used historically throughout the world, few of them have been validated scientifically. Many 
studies have been able to isolate the compounds but have not gone beyond that to test them on animal 
or in human. The World Health Organization (WHO) is in support of the use of herbal remedies for 
the management of diabetes.  Medicinal herbs are less likely to have drawbacks of the conventional 
drugs used for diabetes. Further research is required to validate the antidiabetic effects of medicinal 
plants. As a result of the limitations in many existing conventional antidiabetic drugs, it is crucial to 
search for alternative remedies for diabetes mellitus, and this has led many investigators to 
investigate traditional remedies for better alternatives. These traditional medicines are hoped to be 
cheaper, efficacious, more tolerable, and produce less side effects. The aim of our research therefore 
is to prepare and screen medicinal extracts for their antidiabetic activities. Our first goal is to 
examine the effects of medicinal herbs, Bitter leaf (Vernonia amygdalina),  Dandelion (Taraxacum 
officinale), Bitter melon (Mormodica charantia), Nchanwu (Orignum vulgare, Bitter Kola (Garcinia 
kola) on hyperglycemia using a glucose tolerance test on streptozotocin-induced diabetic mice.  The 
second goal is to examine the mechanism of action of the medicinal herbs by evaluating their ability 
to inhibit alpha glucosidase and lipase enzymes.  

 
Student Involvement: 
In year 1





 

1. To demonstrate that nutritionally deprived noncancerous MCF-10A cells undergo quiescence. 
Based on our preliminary data, our working hypothesis is that nutritionally-deprived MCF-10A cells 
undergo senescence, thereby promoting metastasis of TNBC cells. Our gene expression profile 
indicated that TNFSF10, or TRAIL is highly expressed in MCF-10A cells starved verses non-
starved MCF-





 
 

Jayalakshmi Sridhar 
 
Research:  The objective of the proposed research is to find inhibitors of HER2 oncogenic 
isoform HER2_16 that can inhibit the growth drug-resistant breast cancer. The long term goals of 
this project are to provide therapeutic agents for the treatment of aggressive and drug-resistant breast 
can



Zhe Wang 
 

Research:   Controlling the film forming parameters is the key challenge in this regard, having 
implications on sensitivity, stability and reproducibility, interference and coupling, and 
electrochemical connectivity factors of the sensor performance. In the course of this project, 
inverted mesa structures will be designed, fabricated, and validated to address these challenges of 
E-QCM integration on monolithic QCM wafers. Finalized stru
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