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SATURDAY, APRIL 5, 2014 
 

 

8:00-8:25           Coffee, Juice, and Bagels 
 
8:25-8:30           Welcome.  Dr. John Plenefisch, Associate Chair, Department of 

Biological Sciences. 
 
8:30-8:50           Leah Turigliatto. Identification Of A Novel Bacterium From Blue 

Spruce Trees. 
Advisor: Dr. Scott Leisner, Department of Biological Sciences. 

 
8:50-9:10 Farouk Abu Alhana. Evaluating epidermal expression and RNAi 

phenotype of the IF interacting proteins DIM-l, FLN-1, and TAG-60. 
Advisor: Dr. John Plenefisch, Department of Biological Sciences 

 
9:10-9:30           Maryam Ahmad. Regulation of Development of Neutrophil-Dendritic 

Cell Hybrids by IFN-γ and IL-4. 
Advisor: Dr. Akira Takashima, Department of Medical Microbiology and 
Immunology 

 
9:30-9:50           Omaima Ahmad. The role of Filamin A in Cell Motility, Adhesion and 

Invasion in ovarian cancer cells. 
Advisor: Dr. Malathi Krishnamurthy, Department of Biological 
Sciences. 

 
9:50-10:10         Eyad Jaara. Slit2 Collaborates with Netrin1 in Commissural Axon 

Outgrowth. 
Advisor: Dr. Guofa Liu, Department of Biological Sciences. 

 
10:10-10:30            Break 

 
10:30-10:50       Ali Polefko. The Role of Myeloid Derived Suppressor Cells in the 

Progression of Renal Cell Carcinomas. 
Advisor: Dr. Charles Tannenbaum, Immunology Department of the 
Cleveland Clinic Lerner Research Institute 

 
10:50-11:10 Stephanie M. Angel. Examination of a role for the large GTPase, 

hGBP-1, in Temozolamide resistance in gliolastomas. 
Advisor: Dr. Deborah Vestal, Department of Biological Sciences.



11:10-11:30       Colleen Stobinski. Interactions and Localization of Silicon Transporter 
NtNIP3;1 in Nicotiana Tabacum. 
Advisor: Dr. Scott Leisner, Department of Biological Sciences. 

 
11:30-11:50       Zachary Dooley. Effect of Phosphorylation of Sororin 

Advisor: Dr. Bill Taylor, Department of Biological Sciences. 
 
11:50-12:10       Sarah McMasters. Intermediate filament interactions of calponin-3 in 

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

 
12:10-12:30 Orette Clarke. BBR-3378 as a chemotherapeutic agent in the 

treatment of autoimmune disease”. 
Advisors: Dr. Douglas Leaman and Dr. Anthony Quinn, Department of 
Biological Sciences. 

 
12:30-1:30         Pizza Lunch 

 
1:30-2:00           Awards Ceremony and Pictures



Identification Of A Novel Bacterium From Blue Spruce Trees 
 

 
 

Leah Turigliatto. Advisor: Dr. Scott 
Leisner Department of Biological 

Sciences. 
 

 
 

Blue spruce trees are valued mainly for their appearance as prized Christmas trees. 
However, like all plants, they are susceptible to attack by various pathogens. One of the 
local growers, who operated a tree nursery, mentioned a condition with the trees where 
sap would run out of the bark.  After sampling bark on several affected trees, many 
different bacterial colonies were identified. One of these colonies proved to be novel as 
the bacteria appeared highly motile.  When streaked on LB (Luria-Bertani) plates the 
bacteria appeared to propagate in the streak, but also appeared to spread out 
substantially to produce satellite colonies that did not appear to be connected with the 
initial streak.  Because of its novel type of motility, we characterized this bacterium 
further.  The analysis of this novel bacterium examined three particular aspects: Growth 
properties, molecular characterization, and antimicrobial compound 
production/susceptibility. The growth properties of the novel bacterium were observed. 
The bacterium could survive at temperatures between 4°C and 30°C, with optimum 
growth and movement at 30°C.  The bacteria did not grow at 4°C, but resumed growth 
when transferred to room temperature.  However, the bacteria could not grow or survive 
at 37°. Various growing media were tested, with the bacteria growing on LB and blood 
agar.  The bacteria grew on several concentrations of LB, with an increase in 
concentration generally correlating directly with an increase in growth and motility. 
However, at LB nutrient concentrations of 3X and above, motility began to decrease. 
Because trees transport photosynthate in the form of sucrose, we examined the effects 
of this sugar on growth and motility of the bacterium.  Sucrose had little effect on growth 
and motility on LB plates but propagating the bacterium on LB plates supplemented with 
glucose resulted in extreme growth and motility. Molecular characterization of the 
bacterium was performed by analyzing three genomic regions: the 16S rRNA genes, the 
spacer between 16S and 23S rRNA genes and the DNA gyrase B  (GyrB) gene. While 
characterization of the spacer and GyrB is currently on-going, our preliminary data 
derived from the 16S rRNA gene suggest that our bacterium belongs to the genus 
Bacillus.  This is consistent with our Gram stain results and the presence of possible 
endospores.  Our bacterium is most closely related to Bacillus psychrotolerans but 
differs from that species based on growth properties.  Finally, the susceptibility of our 
bacterium to known antibiotics and its possible production of anti-microbial compounds 
are still pending.  Studies regarding the pathogenicity of this bacterium on spruce trees 
are also being investigated.



Evaluating epidermal expression and RNAi phenotype of the IF interacting proteins 
DIM-l, FLN-1, and TAG-60 

 
Farouk Abu Alhana Research 

advisor: John Plenefisch 
Department of Biological Sciences 

 
Intermediate filaments are one of the three major cytoskeleton filament systems and 
function primarily to provide structural integrity to cells in tissues. Caenorhabditis elegans 
has 11 genes coding for intermediate filament proteins, 4 of these function in a mechanical 
pathway required for the worm’s locomotion. Mutations in the C. elegans gene that encodes 
the intermediate filament IFA‐2 cause epidermal rupture, muscle detachment, and 
paralysis. A yeast‐two hybrid screen using the head domain of IFA‐2 as bait had previously 
identified 46 proteins that interacted with IFA‐2 in vitro. Three proteins, DIM‐1, FLN‐1, and 
TAG‐60, were selected for analysis because they received a large number of hits in the 
screen and were of functional significance. To validate their interactions, I sought to 
characterize the RNAi phenotypes and protein localization of these proteins through 
candidate protein::GFP expression in vivo. RNAi targeting dim-1 resulted in the formation of 
dauers, a result inconsistent with previous RNAi screens in the literature. Worms treated 
with RNAi against fln-1 appeared to have a significantly smaller brood size, so their 
reproduction rates were analyzed. Compared to controls allowed to reproduce for two 
days, RNAi‐treated worms had no progeny. Lastly, localization of TAG‐60 will be 
determined through analysis of TAG‐60::GFP expression. Potential implications of these 
results will be discussed. Understanding the interactions of intermediate filaments with 
other proteins is important, as it has implications in advancing the understanding of human 
diseases that are a result of mutations in genes encoding intermediate filaments.



Reciprocal Regulation of Development of Neutrophil‐Dendritic Cell Hybrids by IFN‐γ and IL‐4 

 
Maryam Ahmad 

Department of Medical Microbiology and Immunology 
Faculty Advisor: Dr. Akira Takashima 

 
Psoriasis is an autoimmune inflammatory skin disease characterized by marked infiltration of 
neutrophils, dendritic cells (DCs), and T cells. Neutrophils are generally considered as terminally 
differentiated leukocytes that function as phagocytes, DCs serve as major antigen‐presenting 
cells (APCs) activating T cells. Recent research in the laboratory identified a previously 
unrecognized leukocyte population termed “neutrophil‐DC hybrid,” which exhibits the 
properties and function of both neutrophils and DCs. They exhibit dual functional properties of 
professional phagocytes and APCs and express the markers of both neutrophils (e.g., Ly6G) and 
DCs (CD11c and MHC class II). This research involved testing IFN‐γ and IL‐4 for their impact on 
neutrophil transdifferentiation into the hybrid cells. For this purpose, murine bone marrow cells 
were cultured the presence of GM‐CSF alone, GM‐CSF + IFN‐γ, or GM‐CSF + IL‐4. The cells were 
tested on days 3, 6 and 9 for the development of Ly6G+/CD11c+ hybrid by FACS. IL‐4 was found 
to enhance GM‐CSF‐induced hybrid cell development, while IFN‐γ produced an opposing 
outcome. The research is valuable to our understanding of the pathophysiology of psoriasis, 
and the discovery of cytokine‐dependent regulation of neutrophil‐DC hybrid generation may 
lead to the development of new therapeutic strategies for this common skin disorder.



The role of Filamin A in Cell Motility, Adhesion and Invasion in ovarian cancer cells 
 

 
 

Omaima Ahmad 
 

Research Supervisor: Malathi Krishnamurthy 
 

Department of Biological Sciences, University of 

Toledo. 
 

 

Metastatic cancer cells dissociate from a primary tumor, migrate through vasculature and 

lymphatic system and reach distant sites where they may remain dormant or proliferate into a 

new tumor. Actin cytoskeleton and its associated proteins, like Filamin A, serve as scaffold for 

several signaling proteins by coordinating the extracellular stimulus to signaling inside the cell. 

Ovarian cancer is the 4
th 

most frequent cause of cancer in women in the US and is characterized 

by aggressive metastasis to the liver, lungs or other organs in the peritoneal cavity. Filamin A has 

roles in cell migration, adhesion and invasion. Mutations in Filamin A are associated with 

developmental defects and the protein is frequently overexpressed in several cancers. Since 

Filamin A functions in many cellular pathways which can promote cancer, we investigated the 

role of Filamin A in ovarian cancer. We used human adenocarcinoma cells, SKOV-3 cells to 

study the role of Filamin A in cell attachment, migration and expression of matrix 

metalloproteinases (MMPs). Filamin A levels were knocked down using lentivirus shRNAs and 
 

the effect on cell motility and migration was determined using wound healing and Boyden 

chamber assay. The expression of MMP-9 and -2 was determined in cell culture supernatants 

using gelatin zymography.  Unexpectedly, our results show that Filamin A suppresses cell 

motility, migration and secretion of MMPs which degrade the extracellular matrix in SKOV-3 

ovarian cancer cells. Our findings indicate that modulating the expression of Filamin A could 

serve as a therapeutic strategy in invasive ovarian cancer.



Slit2 Collaborates with Netrin1 in Commissural Axon Outgrowth 
 
 
 

 
Abstract 

Eyad Jaara Department of 
Biological Sciences Faculty 

Advisor: Dr. Guofa Liu

 

In the developing spinal cord, commissural axons project toward, across, and 

beyond the midline in response to a variety of extracellular guidance cues. Netrin1 is an 

attractive guidance molecule secreted from the floor plate of the developing spinal cord 

and induces commissural axon outgrowth. Slit2, another guidance cue, is also secreted 

from the floor plate which binds to Robo receptors and repels commissural axons away 

from the midline by silencing Netrin‐1 signaling. In this study, we hypothesize that Slit2 

collaborates with Netrin‐1 to direct commissural axon projection in order for commissural 

neurons to find their targets. The dorsal spinal cord of stage‐3 chicken embryos containing 

commissural neurons were dissected out under a dissecting microscope and the explants 

were cultured in conditioned medium from control HEK293 cells, Slit2‐secreting, Netrin1‐ 

secreting HEK293 cells or different combination of these media. Average axon length and 

bundle number per explant were analyzed using NIH Image J. The results indicate that Slit2 

inhibits Netrin1‐induced commissural axon outgrowth, suggesting that Slit2 collaborates 

with Netrin1to guide post‐crossing commissural axon projection.



The Role of Myeloid Derived Suppressor Cells in the Progression of Renal Cell Carcinomas 
 

Ali Polefko 
 

Dr. Charles Tannenbaum, PhD 
 

Immunology Department of the Cleveland Clinic Lerner Research Institute 
 

There has long been thought that a relationship between chronic inflammation and cancer 

exists, but the mechanisms are only recently being discovered. Persistent inflammation in tumor 

microenvironments allows for the production of cytokines, growth factors, angiogenic molecules, 

oxidative products and metalloproteases necessary for progression. Myeloid derived suppressor cells 

(MDSCs) also result from chronic inflammation and contribute to tumor growth in different ways. 

MDSCs are immature myeloid cells that develop in the bone marrow of tumor-bearing animals, which 

are then released into peripheral blood prior to reaching their full maturity. There are two different 

types of MDSCs, and each is recruited to the tumor and helps it progress by allowing angiogenesis and 

immunosuppression. Dr. Tannenbaum’s lab focuses on understanding the specific 

chemokine/chemokine receptor axes responsible for inducing and recruiting specific MDSC 

subpopulations to renal cell carcinoma tumors and which are the most immunosuppressive/angiogenic. 

My goal was to clone individual genes believed to be involved in MDSC recruitment, and to determine 

which molecules were the minimum to do so, alone or in combination, by transfecting RENCA and CT26 

cell lines, injecting them into mice, and measuring tumor growth compared to the non-inflammatory 

parental cell lines. Using RealTime PCR, chemokines and receptors aimed at a particular MDSC 

subpopulation have shown a much higher fold difference than in parental cell lines. This 

suggests that those chemokines and receptors are drawing specific MDSCs that contribute to 

quick tumor growth to the tumor environment.



Examination of a role for the large GTPase, hGBP-1, in Temozolamide 
resistance in gliolastomas 

 
Stephanie M. Angel 

Faculty Advisor: Dr. Deborah J. Vestal 
Department of Biological Sciences 

 
Glioblastoma Multiforme is a stage IV brain cancer arising from the supportive 

tissues of the brain. Epidermal growth factor receptors (EGFRs) are amplified or 
constitutively active in 40-50% of glioblastomas. Matrix Metalloproteinase-1, a secreted 
collagenase which increases tumor invasion, is induced by EGFR in glioblastomas. This 
induction requires the EGFR-mediated induction of the GTPase, hGBP-1, known to 
increase glioblastoma invasiveness. hGBP-1 is over-expressed in temozolomide (TMZ) 
resistant U251 glioblastoma cells. To investigate a potential role for hGBP-1 in TMZ- 
resistance, the level of hGBP-1 was artificially raised in TMZ-sensitive U251 cells and 
their sensitivity to TMZ was evaluated by colony forming assays. Results indicated there 
was no difference in survival for the hGBP-1 over-expressing cells compared to the 
sensitive U251 cells, suggesting hGBP-1 is not sufficient to promote TMZ resistance. 
TMZ can also promote autophagy and hGBP-1 can associate with vesicular structures 
containing intracellular pathogens. To determine whether hGBP-1 associates with 
autophagic vesicles, SNB75 glioblastoma cells were transfected with the pEGFP-LC3 
plasmid to express GFP fused to the LC3 protein, a marker for autophagosomes. After 
48 hours of serum deprivation, indirect immunofluorescence was used to localize the 
hGBP-1 distribution. Confocal microscopy revealed the co-localization of hGBP-1 and 
LC3, indicating that hGBP-1 can be involved in autophagy in glioblastomas.



Interactions and Localization of Silicon Transporter NtNIP3;1 in Nicotiana Tabacum 
 

Colleen Stobinski 
Dr. Scott Leisner 

Department of Biological Sciences 
 

Uptake of the element silicon (Si) by plants helps protects against biotic and abiotic 
stress.   Plant Si uptake is mediated by a specialized group of  transmembrane proteins 
related to the aquaporins.  An aquaporin from the major intrinsic protein family, NtNIP3;1, 
found in Nicotiana tabacum, is thought to mediate Si uptake.   Aquaporins have six‐ 
membrane spanning domains as well as both the N‐ and C‐ terminal ends located in the 
cytosol.   Proteins that bind to either the N‐ or C‐terminal ends of aquaporin molecules 
regulate channel function.   In order to identify interacting partners, DNA fragments 
encoding either the N‐ or C‐terminal ends were cloned using Gateway technology into a 
His‐tag expression vector.   We will next perform pull‐down assays and Western blot 
analyses with N. tabacum root extracts, derived from plants treated with and without Si. 
Site‐directed mutagenesis was also performed on the full length NtNIP3;1  to remove the 
stop  codon  in  order  to  generate  green  fluorescent  protein  (GFP)  and  red  fluorescent 
protein (RFP) fusion proteins.   Localization studies will be performed on agroinfiltrated 
tobacco, using confocal microscopy to determine the initial location of NtNIP3;1 and if that 
localization changes after treatment with Si.   Since copper (Cu) toxicity increases Si 
accumulation in tobacco leaves we also will examine if the localization of the NtNIP3;1 
protein changes in tobacco given high doses of Cu. Understanding how Si transporters such 
as the NtNIP3;1 function can further our understanding of Si transport in plants, permitting 
the  design  of  plants  to  better  deal  with  stresses  such  as  viral,  fungal,  and  bacterial 
infections reducing crop losses.



Effect of Phosphorylation of Sororin 
 

Zachary Dooley, 

William Taylor Ph.D 

Department of Biology, University of Toledo 
 
 

Aneuploidy is a common hallmark of tumor cells. Aneuploidy is cause by mis-segregation of 

sister chromatids during mitosis. Sister chromatid segregation is controlled by the cohesin 

complex and its associated proteins. Cohesin is established in S phase and released in Mitosis. 

Sororin has been identified as a key regulatory protein in this mechanism. Understanding the 

function of Sororin and its association with the cohesin complex will help explain aneuploidy 

and tumorigenesis. This can also lead to new drug targets and therapies for cancer. The cohesin 

complex is composed of Smc1, Smc3, Scc1, and Scc3. This complex forms a ring and encircles 

both sister chromatids cohering them together. Wapl associates with Pds5 and acts to inhibit 

cohesion. Unphosphorylated Sororin antagonizes wapl by binding to pds5, displacing wapl and 

thus maintains cohesion of sister chromatids. It has been shown that phosphorylation of Sororin 

will cause its release form chromatin and allow wapl to inhibit cohesion. Thus phosphorylation 

of Sororin regulates sister chromatid cohesion. It is still unknown, however, which sites on 

Sororin are phosphorylated to cause its release from chromatin. In this study, 7 Aurora B and 9 

CDK1 phosphorylation sites on Sororin were mutated to alanine and 9 CDK1 sites were mutated 

to aspartic acid. Mitotic index and cohesion of sister chromatids was then analyzed. We observe 

that 7A appears to be an intermediate result and conclusions cannot be drawn at this time. 9A 

behaves like WT and 9D appears to mimic phosphorylation. These results are preliminary and 

require repeat experiments.



Evaluating the expression of IF interacting protein calponin-3 

 
Sarah McMasters 

Dr. John Plenefisch 

Department of Biological Sciences 

 
Intermediate filaments (IFs), one of the three major components of the cytoskeletal system, 

provide strength and stress resistance to cells in multicellular organisms and have a role in 

transferring force within tissues through their direct connection to specific types of cell-cell and 

cell-matrix junctions. Caenorhabditis elegans is often used to study intermediate filaments 

because it only has 11 genes that encode IFs, compared to the over 60 in vertebrates. IFA-2 is 

one of only 4 of these IFs expressed in the epidermis and is essential for epidermal resistance to 

mechanical stress. A yeast two-hybrid screen identified 46 proteins that interacted with the IFA-2 

head, a region of the protein exposed on the filament surface. One of these proteins is calponin-3, 

a calcium-binding protein found in myoepithelial cells and smooth muscles in humans that helps 

to regulate contractions. To determine if calponin-3 was expressed in the same tissues as IFA-2 

in vivo, calponin-3 was tagged with GFP and expressed in live worms. Calponin-3::GFP 

expression, observed in skeletal and somatointestinal muscles, but not in epidermis, is unlikely to 

normally interact with IFA-2. Instead, it may interact with the closely-related IFA-3, whose head 

domain is 89% identical to IFA-2. The expression pattern of the IFA-3 protein is not known. I 

have generated an IFA-3::GFP construct and have begun injecting it into C. elegans. Once this 

injection is successful, the localization of IFA-3 will be determined and compared to calponin-3 

expression to see if they could potentially interact in vivo.



BBR-3378 as a chemotherapeutic agent in the treatment of autoimmune disease 
 

Orette Clarke 
Department of Biological Sciences 

Faculty Advisors: Dr. Douglas Leaman and Dr. Anthony Quinn 
 

 
 

Mitoxantrone, a chemotherapeutic drug developed for use in certain types of leukemia and 

malignancies is approved for treatment of certain forms of multiple sclerosis (MS) in humans. 

Mitoxantrone also blocks ascending paralysis in experimental autoimmune encephalomyelitis 

(EAE), a rodent model for T lymphocyte-induced MS. Anti-cancer drugs like mitoxantrone are 

thought to induce cell death in rapidly proliferating lymphocytes responsible for the inflammation 

that causes MS and EAE. BBR3378 is a novel chemotherapeutic compound that is structurally 

similar to mitoxantrone. However, in vivo studies in our lab have shown that BBR3378 may 

block autoimmunity and the progression of paralytic disease in EAE without causing extensive 

cell death among lymphocytes. Increased dosages of BBR3378 provide more protection from 

EAE but without an increase in death among lymphocytes. Like rapidly proliferating 

lymphocytes, A375 melanoma cells are sensitive to DNA damaging agents such as 

mitoxantrone. To determine how BBR3378 impacts cell viability, A375 and splenic cells were 

treated with different doses of BBR3378, mitoxantrone and Etoposide for 48 hours. The 

expression of genes and/or proteins associated with apoptosis was compared by western blot 

and RTPCR to see how they were impacted. We hope to find that BBR3378 is less cell-toxic 

and more specific to inhibition of cytokine responses as compared to mitoxantrone. 


