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8:00-8:25  Coffee, Juice, Bagels  
 
8:25-8:30 Welcome.  Dr. William Taylor, Chair, Undergraduate Research Symposium and Dr. 

John Plenefisch, Associate Chair, Department of Biological Sciences. 
 
8:30-8:45 Amanda Dearmond, The Effects of Lead and Mercury in the Air on Autism 

Rates. Advisor:  Dr. Barbara Saltzman, Department of Public Health and 
Preventive Medicine, College of Medicine and Life Sciences 

 
8:45-9:00 Hanah Kissel, Urinary Phthalates as Potential Biomarkers of Attention Deficit 

Disorder. Advisor:  Advisor:  Dr. Barbara Saltzman, Department of Public Health 
and Preventive Medicine, College of Medicine and Life Sciences 

 

9:00-9:15 Kayla Lockhart, The expression and mutant phenotype of the intermediate 
filament IFA-3 are distinct from the closely related IFA-2. Advisor:  Dr. John 
Plenefisch, Department of Biological Sciences.  

  
9:15-9:30 Christian Siebenaler, Swapping the Promoters of C. elegans Intermediate 

Filament encoding genes ifa-2 and ifa-3. Advisor:  Dr. John Plenefisch, 
Department of Biological Sciences.  

 
9:30-9:45 Alisha Sangal, Treating Polycystic Ovarian Syndrome with Anti-Inflammatory 

Therapy.  Advisor:  Dr. Jennifer W. Hill, Department of Physiology and 
Pharmacology  

 
9:45-10:00 Michael Scott, Phylogenomic and Structural Analysis of the TRAF family of 

Coregulators in Maize. Advisors: Frank McFarland and John Gray, University of 
Toledo, Erich Grotewold and Andrea Doseff, The Ohio State University  

 
10:00-10:20  Break 
 
10:20-10:35 Rebecca Skerl, The role of tyrosyl-phosphorylated PAK1 in the synergistic effect 

of prolactin and estrogen on breast cancer cell proliferation. Advisor: Dr. Maria 
Diakonova, Department of Biological Sciences. 

 
10:35-10:50 Courtney Rusch, PAK1 Tyrosyl Phosphorylation in the Synergistic Effect of 

Prolactin and Estrogen on Breast Cancer Cell Proliferation and Tamoxifen 
Sensitivity. Advisor: Dr. Maria Diakonova, Department of Biological Sciences. 

 
 
10:50-11:05 Nick Scheanwald, A Visual Screen for Centriolar Mutants. Advisor: Dr. Tomer 

Avidor-Reiss, Department of Biological Sciences  
 
11:05-11:20 Michael Gammo, Novel interactions between MTM-6 and IFA-2 in 

Caenorhabditis elegans. Dr. John Plenefisch, Department of Biological Sciences.  



 
11:20-11:35 Shazli Khan, Neuroimaging and Genetic Investigation of Resilience and 

Vulnerability to PTSD. Advisor: Dr. Xin Wang, Department of Neurosciences  
 
11:35-11:50 Yusuf Barudi, Loss of E-cadherin Sensitizes to Ferroptosis. Advisor:  William 

Taylor, Department of Biological Sciences. 
  
11:50-12:30  Pizza Lunch 
 
 
12:30-12:45 Jenny Pan, Filamin A regulates focal adhesion complex to regulate ovarian 

cancer cell migration. Advisor: Dr. Malathi Krishnamurthy, Department of 
Biological Sciences 

 
12:45-1:00 Gul-E Shah, Chlorogenic Acid/Chromium Supplement and Insulin sensitivity. 

Advisor: Dr. Sonia Najjar. Department of Physiology and Pharmacology  
 
1:00-1:15 Sandy Baghdy, A novel mutation of centriole detachment in Drosophila 

melanogaster sperm Advisor: Dr. Tomer Avidor-Reiss, Department of Biological 
Sciences 

 
1:15-1:30 Jessica Jenkins, Investigation of CD40 receptor levels in left ventricle cardiac 

tissue and its association with fibrosis in the Goldblatt two kidney one clip model 
of experimental renal ischemia. Advisor: Dr. Haller, Department of Medicine, 
UTMC 

 
1:30-1:45 Mehnoor Durrani, Evaluating Localization Patterns of Cytoplasmic Intermediate 

Filaments IFA-2, IFB-1, and IFC-1. Dr. John Plenefisch, Department of Biological 
Sciences. 

 
1:45-2:00 Merna Naji, Effect of Filamin A-induced cytoskeletal changes in regulating 

pattern recognition receptor (PRR) activity during viral infections. Advisor: Dr. 
Krishnamurthy, Department of Biological Sciences. 

 
2:00-2:20  Break 
 
2:20-2:35 Maria Paulette, MLK4-dependent regulation of ERK MAPK signaling. Advisor: 

Deborah Chadee, Department of Biological Sciences 
 
2:35-2:50 Nicole Clark, B9d1 is Essential for Male Fertility. Advisor, Dr. Tomer Avidor-

Reiss, Department of Biological Sciences 
 
2:50-3:05 Taylor Grabowsky, Comparison of the Two Isoforms of p31comet Interacting 

with Mitotic Checkpoint Proteins. Advisor: Dr. Song-Tao Liu, Department of 
Biological Sciences 

 
3:05-3:20 Tyler Snyder, Examining the ATPase Activity of TRIP13. Advisor: Dr. Song-Tao 

Liu, Department of Biological Sciences. 
 
3:15-3:45 Awards Ceremony and Pictures 
  



 
 

 

 

 

 
 

 

 

Left to right: Christian Siebenaler, Kayla Lockhart, Alisha Sangal, Hannah Kissel, 

Amanda DeArmond and Michael Scott 

Left to right: Courtney Rusch, Shazli Khan, Rebecca Skerl, Michael Gammo, Nick 

Scheanwald and Yusuf Barudi 
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Left to right Winners: 2nd Place - Yusef Barudi, 1st Place - Alisha Sangal and 3rd Place - Shazli Khan 



The Effects of Lead and Mercury in the Air on Autism Rates 

Amanda DeArmond 

Advisor:  Dr. Barbara Saltzman 

Public Health and Preventive Medicine 

 

ASD is under the umbrella of Pervasive Developmental Disorder, which is characterized 

by social impairment.  Lead and mercury are heavy metals that have known impact on 

neurological development.  A previous study showed an increase in the rate of ASD for every 

1000 pounds of environmentally released mercury.
 
 Since a correlation between mercury 

exposure and ASD rates had been demonstrated but not between lead exposure and ASD rates, 

we looked at lead air emissions and ASD rates as well as mercury air emissions and ASD rates.  

Using an ecologic study design, we examined correlations between ASD prevalence rates in 

eight year olds reported by the 2012 Autism and Developmental Disabilities Monitoring 

(ADDM) Network and mercury and lead air emissions from Toxic Release Inventory (TRI) data 

reported by the Environmental Protection Agency.  We were interested in prenatal exposures 

because heavy metals can be passed from the mother to the fetus and the developing brain is 

more sensitive to heavy metals than a mature brain.  We found statistically significant inverse 

relationship between ASD prevalence and mercury stack air (Spearman R= -.623, p= .040) and 

ASD prevalence and mercury fugitive air (Spearman R= -.692, p= .018).  These results would 

indicate an inverse relationship between emissions occurring during the prenatal period and ASD 

prevalence at eight years of age; however, these results may be subject to the ecologic fallacy.  

Future research should focus on exposures at the individual level. 
 
  



Urinary Phthalates as Potential Biomarkers of Attention Deficit Disorder 

Hannah Kissel 

Advisor:  Dr. Barbara Saltzman 

Department of Public Health and Preventive Medicine 

 

Attention-Deficit Disorder (ADD) is a neuropsychological disorder typically diagnosed 

in childhood characterized by inattention, impulsivity/hyperactivity, or a combination of both.  

Although heritability is estimated to be up to 80%, the etiology of this disorder is largely 

unknown.  Recent research in the realm of ADD has given rise to several potential biomarkers of 

ADD, one of which being urinary phthalate metabolite levels.  Phthalates are plasticizers that are 

very common in commercial industry—such as the manufacture of toys, PVC tubing, and 

medical tubing—that have given rise to widespread environmental contamination.  

The dopaminergic pathway has proven to play an important role in ADD susceptibility, 

with specific candidate genes being DAT1 and DRD4. Dopamine signaling plays a role in motor 

function, motivation, attention, and reward regulation within the central nervous system, and 

polymorphisms within these genes have been found to be associated with higher rates of ADD 

diagnosis.   Several studies have identified specific genotypes to be associated with both higher 

ADD phenotypes as well as increased urinary phthalate levels.   This study examines the 

association between urinary phthalate levels and ADD in the cross-sectional National Health and 

Nutrition Examination Survey data set including children between the ages of 6 and 19.  

 



The expression and mutant phenotype of the intermediate filament IFA-3 are distinct from 

the closely related IFA-2. 

Kayla Lockhart 

Research supervisor: Dr. John Plenefisch 

The Department of Biological Sciences 

 

The C. elegans’ intermediate filament A-2 (IFA-2) is primarily expressed in the uterus and 

fibrous organelles of the epidermis. Null ifa-2 mutants have a late onset phenotype, although 

expression of IFA-2 begins embryonically, and IFA-2 lacking only the head domain retains 

normal function, suggesting that IFA-2 may be redundant with another intermediate filament 

protein. IFA-3, which has 87% identity with IFA-2, is expressed in the epidermis, and both IFA-

2 and IFA-3 dimerize with a common partner, IFB-1. Loss of IFA-3 has only been reported using 

RNAi, and protein localization and expression were unknown. Homozygotes for the ifa-3 

mutant, ok2180, that deletes most of the gene, was found to be a mix of embryonic lethality, 

early larval lethality, and viable adults with a nearly normal phenotype. IFA-3::GFP was 

expressed in the fibrous organelles, but it was not observed in the uterus or associated with the 

touch neurons. Interestingly, IFA-3::GFP expression was higher during the early larval stages, 

while IFA-2::GFP expression was nearly constant throughout development. These data suggest 

that IFA-2 and IFA-3 may have overlapping redundant function in the epidermis, with IFA-3 

playing a more important role early in development and IFA-2 a more important role later in 

development. To test this, rescue of ifa-2 mutants by ifa-3 or the reverse can be attempted both 

with the native promoters and with defined promoters with known temporal expression patterns.  
 



Swapping the Promoters of C. elegans Intermediate Filament encoding genes ifa-2 and ifa-3 
Christian Siebenaler 

Research supervisor: Dr. John Plenefisch 

The Department of Biological Sciences 

 

Intermediate filaments are proteins important for cell structure and strength as well as cell-cell 

connections.  Within C. elegans, the intermediate filament proteins IFA-2 and IFA-3 are 

expressed in the epidermis where they play an essential role in connections which assist is 

transmitting force of the muscles to the cuticle.  Although both proteins are important during 

worm development, IFA-3 is expressed most strongly in the embryo, with very low expression 

levels by L4 and adult stages. In contrast, IFA-2 is expressed throughout the larval stages and 

adults. In order to understand whether this expression difference reflects a functional difference 

between the two proteins, a chimeric gene was generated by swapping the promoter region of the 

IFA-2 gene with the promoter of IFA-3. It is hypothesized that the expression of this chimeric 

protein will be similar to the expression of IFA-3, with heightened expression in embryonic and 

larvae stages and decreased expression in the adult worm. 
 



Treating Polycystic Ovarian Syndrome with Anti-Inflammatory Therapy 
Alisha Sangal 

Advisor:  Dr. Jennifer W. Hill, Ph.D. 
Department of Physiology and Pharmacology 

 
Polycystic Ovarian Syndrome (PCOS) causes anovulatory infertility in premenopausal 
women and involves hyperandrogenism, polycystic ovaries, and 
oligomenorrhea/amenorrhea.Women with PCOS also frequently show insulin 
resistance, which predisposes them to gestational diabetes, preeclampsia, type 2 
diabetes, and cardiovascular disease. Chronic inflammation may contribute to this 
insulin resistance; PCOS patients exhibit elevated levels of inflammatory markers, 
including TNFα, IL-6, and IL-8. Insulin resistance in muscle and adipose tissue may 
result from inflammatory cell infiltration and pro-inflammatory cytokine production in 
these tissues. We hypothesize that prenatal androgen exposure impairs insulin 
sensitivity by inducing macrophage infiltration and subsequent inflammation of adipose 
and muscle tissue. We will test this idea using an established mouse model of PCOS 
produced by prenatal androgen exposure. These mice will be treated with the anti-
inflammatory drug salicylate and tested for tissue inflammation and insulin resistance. 
Our results will show whether muscle and adipose tissue inflammation causes or 
aggravates the insulin resistance associated with PCOS. These studies have the 
potential to identify an anti-inflammatory therapy that may reduce the health risks faced 
by women with PCOS. 



Phylogenomic and Structural Analysis of the TRAF family of Coregulators in Maize. 

 

Michael Walter Scott
1
, Frank McFarland

1
, Erich Grotewold

3.4
,Andrea I. Doseff

1,4
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Gray
1
,
 

 

Scott, Michael Walter Scott, University of Toledo, Toledo, Ohio, 43606 

McFarland, Frank, University of Toledo, Toledo, Ohio, 43606.  

Grotewold, Erich , The Ohio State University, Columbus, Ohio, 43210, 

Doseff, Andrea I.,The Ohio State University, Columbus, Ohio, 43210, 

Gray, John, University of Toledo, Toledo, Ohio, 43606 

 

Michael Scott is the student researcher and conducted his work in the lab of John Gray, 

Biological Sciences Dept., University of Toledo 

 

The TNF receptor (TNFR) associated factor (TRAF) protein family is characterized by the 

presence of a conserved coiled-coil domain TRAF/MATH domain (for meprin and TRAF-C 

homology).  This domain is required for homo- or heterodimerization and interaction with 

receptor or cytoplasmic signaling proteins including transcription factors (TFs).  This family of 

proteins is present in plants but the biological role of only a few plant TRAF proteins have been 

characterized.  In Arabidopsis the SEVEN IN ABSENTIA (SINA) clade of TRAF-like proteins has 

been implicated in proteasome-mediated regulation of transcription factors such as NAC1, 

CUC2, and AP2.  In rice, OsDIS1 has been identified as a negative regulator in the drought 

tolerance response.  We performed a survey of the TRAF family of proteins in maize and have 

identified at least 46 members.  The maize TRAF proteins could be divided into two major 

clades and various subclades based on the presence or absence of MATH, and BTB (for BR-C, 

ttk and bab) or POZ (for Pox virus and Zinc finger) domains.  The gene structure of 30 members 

of the TRAF family could be confirmed from full length cDNA clones present in the maize 

TFome collection.  The expression profile of maize TRAF genes was summarized from RNA-

seq data.  To investigate the structure of TRAF proteins in maize, the XTALPRED algorithm 

was employed to select members with a high crystalizability index.  Progress on the 

overexpression and purification of selected maize TRAF proteins in their native conformation 

will be presented. This project was supported by NSF grant IOS-1125620. 
 



The role of tyrosyl-phosphorylated PAK1 in the synergistic effect of prolactin and estrogen 

on breast cancer cell proliferation. 
 

Rebecca Skerl 
 

Advisor: Dr. Maria Diakonova  

Department of Biological Sciences. 

 

The risk of estrogen receptor positive breast cancer has been shown to increase with high levels 

of circulating prolactin (Tworoger, 2008). Past research has demonstrated enhanced estradiol 

(E2)-induced proliferation of breast cancer cells in response to prolactin (Gutzman, 05; 

Gonzales, 09; Rasmussen, 10; Chen, 10; Sato, 13). PAK1 is a P-21-activated serine-threonine 

kinase that is phosphorylated by the prolactin-activated tyrosine kinase JAK2 (Rider, 2007). 

Since PAK1 is known to stimulate cell proliferation (reviewed in Kumar, 06), we chose to study 

if prolactin-mediated tyrosyl-phosphorylation of PAK1 is significant to estrogen-dependent 

proliferation. Our results indicated that prolactin with estrogen induced cell proliferation in 

T47D an MCF-7 breast cancer cells. Cell proliferation of stable overexpressed PAK1 WT cells 

increased with estrogen but was greatest in response to estrogen with prolactin treatments. On 

the other hand, when the phosphor-tyrosyl-deficient PAK1 Y3F mutant (in which three JAK2 

phosphorylation sites were mutated) was overexpressed, estrogen- and estrogen/prolactin-

dependent cell proliferation in T47D and MCF-7 cells was inhibited. In order to verify that 

PAK1 regulates cell proliferation, T47D and MCF-7 cells were treated with IPA-3, a cell-

permeable small-molecule PAK1 inhibitor. A decrease in cell proliferation was seen with IPA-3 

treatment, proving that PAK1 plays a role in prolactin- and estrogen-dependent cell proliferation.   
 



PAK1 Tyrosyl Phosphorylation in the Synergistic Effect of Prolactin and Estrogen on 

Breast Cancer Cell Proliferation and Tamoxifen Sensitivity 

Courtney Rusch 

Advisor:  Dr. Masha Diakonova 

Department of Biological Sciences 

Breast cancer is the second leading cause of cancer-related deaths among females, but the 

molecular basis of its progression remains poorly understood. Hormone estrogen (E2), a key 

regulator of growth, differentiation and normal development of the reproductive system, is one 

of the major factors in breast cancer progression. Prolactin (PRL), a hormone that promotes 

lactation and mammary gland development, also contributes to breast cancer advancement. PRL 

and E2 have a synergistic effect on breast cancer cell proliferation (Rasmussen et al. 2010), 

although the mechanism underlying this synergism is not clear. 70% of breast cancer cells 

require estrogen receptor α (ERα) for survival. Both protein kinase A (PKA) and p21-activated 

serine-threonine kinase (PAK1) phosphorylate ERα on serine 305 and activate it (Michalides et 

al. 2004, Wang et al. 2002).  We have previously demonstrated that PRL-activated JAK2 

tyrosine kinase phosphorylates tyrosines 153, 201 and 285 on PAK1 (Rider et al. 2007).  We 

hypothesize here that tyrosyl phosphorylation of PAK1, a common node in both PRL and E2 

signaling, contributes to the synergistic effect of PRL and E2 on breast cancer cell proliferation. 

We have shown here that the proliferative effect of E2, but not PRL, is inhibited with PKA and 

G-Protein inhibition. Additionally, we hypothesize that PRL+ E2 treatment leads to decreased 

sensitivity to tamoxifen (TAM: an anti-estrogen used in treating ER+ breast cancer). We have 

shown here that phosphorylation of PAK1 on tyrosines 153, 201, and 285 decreases sensitivity to 

tamoxifen. 

 



A Visual Screen for Centriolar Mutants 

 

Nick Scheanwald  

Advisor: Dr. Tomer Avidor-Reiss 

 

Department of Biological Sciences 

 

 

Infertility affects about one in six couples in the United States every year. Of these 

couples, the male is the source of the infertility about 50% of the time. Yet in about half of these 

males, the cause of their infertility is unknown. To understand these unknown causes, we are 

studying the various changes centrosomes and their centrioles undergo within the spermatocytes 

of Drosophila melanogaster. In the Drosophila testes, developing spermatocytes’ centrosomes 

undergo a variety of morphological changes, including centrosome reduction, development of a 

giant centriole, and the formation of a proximal centriole like (PCL) body, yet the exact 

mechanism of these changes is unclear. We hypothesize that such changes are necessary for male 

fertility, and play a key role in the proper development of the zygote. To test this hypothesis, a 

forward genetic screen was developed using Drosophila melanogaster, due to its short 

generation time and relatively small genome. Ethyl methanesulfonate (EMS) was used to 

generate mutations on the 3
rd

 chromosome, while Ana1-GFP was used as a reporter protein, due 

to its high expression and specificity throughout the centriole at all stages of sperm development. 

The testes of mutant flies were dissected, and the morphology of their centrioles within their 

sperm cells was examined. This morphology was then compared to other related phenotypes, 

such as fertility and fly behavior. About 1400 lines were screened.  In these lines, several classes 

of morphological phenotypes were observed, such as long giant centrioles, Ana1 leakage, and 

PCL disengagement from the giant centriole, among others.  In the future, we aim to identify the 

genes involved in these centriolar processes using whole genome sequencing. 
 

  



Novel interactions between MTM-6 and IFA-2 in Caenorhabditis elegans 

Michael Gammo 

Research supervisor: Dr. John Plenefisch 

Department: Biology, Honors 

 

Abstract 

Tissue integrity and cell adhesion are essential for structural organization and tissue interactions 

in metazoans. The cells that make up a tissue accomplish this by properly adhering to one 

another and to surrounding matrix through surface adhesion complexes that connect to the 

cytoskeleton within the cells. These complexes include hemidesmosomes (HDs), and the 

intermediate filaments (IFs) that anchor the HDs at the cell surface. By studying model 

organisms that form cell-cell attachments similar to those in humans, researchers can elucidate 

human cell interactions. One of these model organisms is Caenorhabditis elegans, a simple 

invertebrate, whose easily altered genes make it an ideal candidate for genetic experiments to 

study protein interactions. In C.elegans, mutations in the epidermal IFs or epidermal HDs result 

in a weak epidermis, connection failure between muscle and cuticle, and paralysis. This simple 

model system allows us to investigate the interaction between IFs and HDs, and in particular 

study how the IF proteins directly interact with HD associated proteins. Previously a yeast 2-

hybrid screen showed interaction between IFA-2 and MTM-6 (myotubularin), a member of a 

class of PI phosphatases known to mediate protein and protein-lipid interactions. It is unclear 

whether MTM-6 and IFA-2 interact with each other in vivo. We predict that the two interact in 

vivo, as a consequence they should co-localize and mutations in the two should have similar 

phenotypes. I am in the process of constructing an mtm-6:gfp transgene which will be injected 

into a strain of C. elegans expressing ifa-2:rfp to observe co-localizations. 

 
 



Neuroimaging and Genetic Investigation of Resilience and Vulnerability to PTSD 

 

Shazli Khan 

Advisor: Dr. Xin Wang 

Department of Neurosciences  

 

Post-traumatic stress disorder (PTSD) is a disabling disorder with symptoms including 

hypervigilance, changes in mood, and involuntary traumatic memories. Previous studies have 

identified neuroanatomical differences between PTSD and non-PTSD patients. Specifically, the 

hippocampus, middle frontal cortex, amygdala, orbitofrontal cortex, and many other regions 

have demonstrated changes in cortical thickness, size or volume for PTSD-affected individuals. 

Genetic factors, including the FKBP5 and ADRB2 genes, have been proposed as one possible 

explanation that increases the likelihood of developing PTSD. FKBP5 plays a vital role in the 

stress response while ADRB2 has numerous functions as it acts as an adrenergic receptor. The 

current study investigates factors such as thickness and volume of various brain structures using 

neuroanatomical images from a cohort of 65 veterans. Furthermore, it seeks to identify genetic 

associations of the FKBP5 and ADRB2 genes to the altered brain structures between PTSD and 

non-PTSD patients.   Our results indicate that the presence of the FKBP5 gene results in 

decreased left caudal middlefrontal cortical volume, and increased left pars orbitalis, right pars 

opercularis, and lateral orbitofrontal cortical volume for PTSD-affected individuals. The 

presence of the ADRB2 gene demonstrates increased left supramarginal and left caudal 

middlefrontal cortical volume. These findings are valuable to our understanding of the risk 

factors and susceptibility associated with PTSD development and may contribute to new 

screening and treatment strategies for this increasingly common psychiatric disorder.  

 
 
 



Loss of E-cadherin Sensitizes to Ferroptosis 
Yusuf Barudi 

Research supervisor: William Taylor 

Department of Biological Sciences 

 

Cancer is the leading cause of death amounting to 8.2 million deaths worldwide in 2012. 

It is characterized by the abnormal growth of tissue due to uncontrolled cell division. The most 

common form of cancer occurs in epithelial tissues which contain epithelial cadherin (E-

cadherin). To reduce lethality, chemotherapy is required to control cancerous cells that 

metastasize. This is a study of a novel compound, known as 6E, which induces ferroptosis. 

Ferroptosis is an iron-dependent form of cell death which utilizes reactive oxygen species (ROS). 

Human colon cancer cells (HCT116) are epithelial cells which normally express e-cadherin. 

Epithelial cells that lack e-cadherin become mesenchymal cells which are similar to metastatic 

cells. Previous experiments show that e-cadherin may play a role in interfering with 6E 

sensitization. If e-cadherin protects cancerous cells from ROS, then knocking out e-cadherin will 

make cancerous cells more sensitive to ROS. Therefore, it is possible to specifically target and 

control metastatic cells by treating them with 6E. In this study, CRISPR was used to knock out e-

cadherin, transforming the HCT116 cells into mesenchymal cells. Upon treatment with 6E, the e-

cadherin knockout cells were more sensitive to ferroptosis than wild-type HCT116 cells. 

 
 

  



 

Filamin A regulates focal adhesion complex to regulate ovarian cancer cell migration 

 

Jenny Pan 

Advisor:  Dr. Malathi Krishnamurthy 

Dept. Of Biological Sciences 

 

 

 

 Filamin A is an actin-binding protein that acts as a scaffold for diverse kinds of proteins 

and couples actin cytoskeleton to extracellular matrix components. Interaction of Filamin A with  

integrins has been shown to regulate cell adhesion, motility and migration by mediating focal 

adhesion assembly and disassembly. Cell adhesion complexes are found to attach to cells when 

exposed to extracellular matrix proteins like fibronectin and collagen. Thus fibronectin and 

collagen were used to identify its role in cell migration.  There are two important kinases that 

regulate the focal adhesion complexes: Focal Adhesion Kinase (FAK) and Src. Phosphorylation 

of FAK, Src and regulation of RhoGTPase activity can activate the focal adhesion complex in 

response to ECM components. Our previous studies have shown that knockdown of Filamin A in 

ovarian cancer cells, SKOV3, resulted in increased cell motility and migration. We show that in 

cells lacking Filamin A increased cell migration correlated with increased FA disassembly. 

Filamin A knockdown cells cultured on fibronectin revealed decrease in FA kinase (FAK) 

phosphorylation. This correlated with decrease in phosphorylation of Src and Paxillin. Inhibiting 

Src kinase activity with inhibitor, PP2, decreased cell migration. Calpain is a calcium-dependent 

protease and focal adhesion components are substrates of calpain resulting in cleavage. 

Inhibiting calpain activity with inhibitor, ALLN, decreased cell migration. Future experiments 

will explore the role of Filamin A in regulating downstream signaling to RhoGTPases and 

possible therapeutic role of Filamin A in ovarian cancers.  

 



Chlorogenic Acid/Chromium Supplement and Insulin sensitivity 
 

Gul Shah 
Advisor:  Dr. Sonia Najjar 

Department of Physiology and Pharmacology, University of Toledo 
 

Obesity is prevalent in about 35% of the adult population in America. This is an 
important issue because there are many serious health problems associated with 
obesity. One of the main risk factors for cardiovascular diseases, type 2 diabetes, and 
insulin resistance is abdominal obesity. Both humans and rodents can develop insulin 
resistance due to dietary fat. In this study, the effects of Chlorogenic acid/Chromium III 
supplement were investigated on obesity and insulin resistance triggered by the high-fat 
diet that was fed to male C57BL/67 mice for 7 weeks. For the last 3 weeks of the 
experiment, a dosage of this supplement was orally given to the mice, which reversed 
the diet-induced body weight gain and insulin resistance, evaluated by hyperglycemia, 
glucose intolerance and insulin intolerance. Analysis from indirect calorimetry suggest 
that this effect could partly be due to an increase in energy expenditure and 
spontaneous locomoter activity. The results demonstrate that chlorogenic acid and 
chromium play a significant role in sustaining glucose metabolism and insulin response 
in mice fed a high-fat diet.      
 
 
 



A novel mutation of centriole detachment in Drosophila melanogaster sperm  
Sandy Baghdy 

Mentor: Dr. Tomer Avidor-Reiss 
Department of Biological Sciences 

 
Abstract: 
Fly sperm has a typical centriole as well as an atypical centriole known as the proximal 
centriole-like structure (PCL).  In the sperm, PCL is located alongside the centriole,     
and after fertilization, the centriole and PCL form a centrosome that is essential            
for zygote development.  However, the significance of PCL location alongside              
the centriole and its role in zygote development is unknown.  Since PCL attachment      
to the centriole allows PCL and the centriole to form one centrosome, we hypothesize 
that PCL localization near the centriole is essential for zygote development.                  
To test our hypothesis, we screened Drosophila melanogaster (fruit flies) for PCL 
detachment mutants and found one mutant (Z2756) in which the PCL is localized away 
from its normal position.  Our preliminary meiotic recombination data suggests that      
the gene responsible for PCL detachment phenotype is mapped to between marker      
th (72C1-72D1) and sr (90E4-90F1). Homozygote flies of mutant Z2756 is also         
adult lethal, and produces immotile sperm.  The meiotic recombination showed that     
the PCL detachment phenotype is separated from the adult lethality phenotype,          
but we were unable to separate the PCL detachment phenotype from the sperm 
immotility phenotype, possibly due to the limited number of recombinant flies generated.  
By generating more recombinant flies, we aim to separate the PCL detachment 
phenotype from the sperm immotility phenotype, which will allow us to test the role        
of PCL location in zygote development. 
 
 



Investigation of CD40 receptor levels in left ventricle cardiac tissue and its association with 

fibrosis in the Goldblatt two kidney one clip model of experimental renal ischemia. 

 

Jessica Jenkins 

Advisor: Dr. Haller 

Department of Medicine, UTMC 

 

 

 CD40 plays a crucial role in the inflammatory response and has been shown to stimulate 

a pro-fibrotic pathway following activation by CD40 ligand, which is expressed and secreted in a 

soluble form (sCD40L) by activated platelets. In patients with ischemic renal disease sCD40L 

levels are elevated and recent work suggests that circulating levels of CD40 predict loss of 

kidney function. Since renal ischemia has been shown to lead to an increase in CD40 levels 

within the kidney, it may have the same effect within the cardiac system. However, the effect of 

renal ischemia on CD40 levels within the heart is currently unknown. In order to further explore 

this topic, we will use the Goldblatt two kidney one clip (2K1C) model of renal ischemia in the 

rat to observe CD40 expression. This research seeks to examine whether or not these renal 

ischemia models will respectively induce an increase in cardiac expression of CD40. Expression 

of CD40 and will be assessed using various techniques, primarily Western blotting. 

 
 



Evaluating Localization Patterns of Cytoplasmic Intermediate Filaments IFA-2, IFB-1, and 

IFC-1 

Mehnoor Durrani  

Advisor:  Dr. John Plenefisch 

Department of Biology 

 

 

Caeborhabditis elegans encodes 11 cytoplasmic intermediate filaments (IFs) that aid in 

transmitting the force of muscle contraction through tissues. IFs form a cytoskeletal framework 

in the apical and basal lamina that provides connections for forces to transmit from the muscle to 

the cuticle of the worm through cell-cell or cell-matrix junctions. Three IF’s which have been 

shown to localize to epidermal layers include IFA-2, IFB-1, and IFC-1. Both IFA-2 and IFB-1 

have been known to localize in a similar pattern and have also been shown to heterodimerize in 

vitro. To determine the degree of similarity between their individual localization patterns in vivo, 

animals expressing IFA-2::RFP and IFB-1::GFP were created. These were then crossed to 

generate animals expressing both IFA-2::RFP and IFB-1::GFP, and the degree of overlap among 

their expression was evaluated. IFB-1 was shown to co-express in all tissues that expressed IFA-

2. However, there were some areas in which IFB-1 expression was not related to IFA-2 

expression, which could be a result of heterodimerization with another IF. There is little known 

about IFC-1 as an IF, and I am currently working on examining its expression.  
 



Effect of Filamin A-induced cytoskeletal changes in regulating pattern recognition receptor 

(PRR) activity during viral infections. 

 

Merna Naji 

Advisor:  Dr. Krishnamurthy 

Dept. of Biological Science 

 

 The intricate network of actin filaments directly below the plasma membrane present a 

physical barrier that viruses have to circumvent to gain entry into the cytoplasm. Breakdown of 

this barrier results in activation of innate immune responses which allow the cells to clear virus 

infection. Pattern-Recognition Receptors (PRR), such as Rig-I, recognize viral PAMPs in the 

cytosol and induce interferon and cytokine production in an early step in innate immune 

response. Interferons act in autocrine and paracrine mechanisms to induce transcription of 

interferon-stimulated genes, including  2’, 5’ - oligoadenylate synthetase (OAS). OAS binds to 

dsRNA and converts cellular ATP to 2-5A, which acts as the ligand to activate endoribonuclease 

RNaseL. To date, all antiviral effects of RNase L rely on its nuclease function. Interestingly, we 

have recently found that RNaseL interacts with actin-binding protein filamin A to prevent virus 

entry in a manner that is independent of its enzymatic function. In this study we show that RNase 

L is a part of the cytoskeletal compartment and perturbing the cytoskeleton has no effect on the 

enzymatic activity of RNaseL. We also have explored the effect of Filamin A-induced 

cytoskeletal changes in regulating pattern recognition receptor (PRR) activity and interferon 

signaling.  



MLK4-dependent regulation of ERK MAPK signaling 
 

Maria Paulett 
Faculty Sponsor: Deborah Chadee, PhD. 

Department of Biological Sciences 
 

       The mixed-lineage kinases (MLKs) are mitogen-activated protein kinase 
kinase kinases (MAP3Ks) that regulate the ERK, JNK and p38 MAPK signaling 
pathways. Activation of MAPK signaling pathways leads to the regulation of gene 
transcription and cellular responses such as cell proliferation, differentiation and 
apoptosis. MLK3 and MLK4 have similar functional domains and substantial 
sequence homology; however, MLK3 is an activator of ERK, JNK and p38 
signaling MAPK signaling pathways whereas MLK4 inhibits these pathways. To 
investigate how MLK4 inhibits ERK signaling, SKOV3 cells were transiently 
transfected with MLK4, serum starved, and treated with Epidermal Growth Factor 
(EGF). The effect of MLK4 overexpression on the EGF-dependent activation of 
B-Raf, MEK and ERK was analyzed. We observed that the cells with MLK4 
overexpression had substantially reduced level of phosphorylated (active) B-Raf, 
MEK and ERK in comparison to cells transfected with empty vector. These 
results suggest that the mechanism by which MLK4 inhibits EGF-dependent ERK 
signaling is through inhibition of B-Raf or upstream activators of B-Raf. 

 

  



B9d1 is Essential for Male Fertility 

Nicole M. Clark 

Advisor:  Dr. Tomer Avidor-Reiss 

Department of Biological Sciences 

 

The transition zone is a gate-like structure located at the base of the cilium that functions to 

create a specialized environment within the ciliary compartment. It has previously been 

demonstrated that Drosophila melanogaster with mutant transition zone proteins, such as 

Cep290, are uncoordinated due to improper cilia formation. We have identified a mutant allele of 

another transition zone gene and named it b9d1
k123*

. This chromosome carrying b9d1
k123*

 

produces a truncated protein that has a recessive uncoordination phenotype as well as a sperm 

immotility defect. In order to identify the phenotype caused by the b9d1
k123*

 mutation, I 

performed complementation tests, rescue experiments, and meiotic mapping assays. We found 

that the uncoordination of b9d1
k123*

 homozygotes was not rescued by b9d1
+
 and that the tip of 

the chromosome (where cep290 is located) is responsible for uncoordination. These results 

suggest that the b9d1
123*

 chromosome has a second mutation causing the uncoordination, likely 

to be cep290
mecH

. In the future, we will use lines generated through meiotic mapping that only 

contain b9d1
k123* 

and can be rescued by b9d1
+
 to characterize B9d1.  

 
  



Comparison of the Two Isoforms of p31
comet 

Interacting with Mitotic Checkpoint Proteins 

 

Tayler Grabowsky 

Advisor:  Dr. Song-Tao Liu 

Biology Department 

 

The mitotic checkpoint is an important mechanism to maintain chromosomal stability. For cells 

to progress from metaphase to anaphase, the mitotic checkpoint needs to be silenced. Work in 

Dr. Song-Tao Liu’s lab demonstrated that TRIP13 ATPase, through its interaction with p31
comet

, 

plays a key role in mitotic checkpoint silencing. Human cells contain two isoforms of p31
comet

 

with differences at the N-terminus. Our lab uses the longer isoform 1 (p31v1), while other labs 

use the shorter isoform 2 (p31v2).  

 

The goal of this research was to determine if the isoforms of p31
comet

 show any differences in the 

interaction with TRIP13 and other checkpoint proteins.  The first aim was to purify p31v2 

recombinant protein. The second aim was to compare the binding between TRIP13 and the 

isoforms of p31. Gateway cloning was used to clone p31v2 in E. coli expression vectors. PCR 

was performed to amplify the p31v2 cDNA, which was then cloned in a pENTRY vector. 

Restriction digestion and DNA sequencing confirmed the pENTRY-p31v2, and it was 

recombined into a GST-tagged destination vector (pDest15). This was transformed into an E. 

coli strain (Rosetta) and SDS-PAGE confirmed that a protein of correct size was expressed after 

IPTG induction. The GST-tagged p31v2 was purified and the pooled proteins were concentrated 

and stored. The protein was of expected size for the fusion protein and can be recognized on a 

Western by anti-GST and anti-p31 antibodies. The binding between the p31v2 and recombinant 

TRIP13 has been observed but the comparison with p31v1 is still ongoing. 

 
  



Examining the ATPase Activity of TRIP13. 

 

Tyler Snyder 

 

Advisor:  Dr. Song-Tao Liu, Department of Biological Sciences 

 

        The mitotic checkpointprevents premature chromosome segregation. Thyroid Receptor 

Interacting Protein 13 (TRIP 13) is a protein that is involved in mitotic checkpoint silencing. 

TRIP 13 encodes an AAA-ATPase, which allows the enzyme to disassemble protein complexes 

required for the mitotic checkpoint. The goal of the research is  to establish and optimize  in vitro 

ATPase activity assays for TRIP13. The significance of the project is the ATPase assay  will lay 

solid foundation for further studying the mechanisms to modulate TRIP 13 enzymatic activity 

and for screening small molecule inhibitors of TRIP13 ATPase. I have purified recombinant 

TRIP 13 from both Sf9 insect cells and E. coli.  I also established an in vitro ATPase assay by 

modifying a published protocol based on Malachite green assay to measure phosphate 

concentration in the solutions. I have tested or am testing the factors that may impact TRIP13 

ATPase activity including temperature, pH, salt concentration, enzyme concentrations, and 

concentrations of ATP. Optimizing the conditions for TRIP13 ATPase assay will help better 

characterize the function and regulation of TRIP13 during mitotic checkpoint signaling.  
 

 


