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Presentation Title:  Impact of Furin on the Cytotoxicity of Anti-CD22 Recombinant Immunotoxins Derived from 
Pseudomonas exotoxin A  

Presenter: Kavitha Brunner 

Abstract:  The goal of this project is to investigate the therapeutic potential of the anti-CD22 recombinant 
immunotoxin (RIT) HA22. HA22 contains the cytotoxic element from the toxin Pseudomonas 
exotoxin A (PE) linked with an antibody that targets the B-cell receptor CD22. PE-based RITs are 
activated by the proprotein convertase furin, which cleaves the RIT after it enters an infected B-
cell and kills the cell. In this project, we propose to investigate the effect of the absence of furin 
in HEK293 cells on the cytotoxicity of HA22 RITs. HEK293 do not normally express CD22, but 
previous efforts in our lab have genetically modified them to express CD22. Other HEK293 cells 
have been edited to delete the furin gene.  I propose to express, purify, and refold the HA22 
RIT. I will then evaluate the RIT for cytotoxicity  against the CD22-positive HEK293 cells with and 
without furin. I predict that higher levels of furin expression in HEK293 tissue would make the 
HA22 RIT more cytotoxic, and therefore more effective.  HA22 RITs have been approved to treat 
cancer, so understanding and optimizing the efficiency of HA22 RITs is beneficial for therapeutic 
research.   
 

 

Presentation Title:  Chemo-anemotaxis: Behavioral Responses to Selected Odorants using a Cricket Model  

Presenter: Cameron Weaver 

Abstract:  The olfactory (smell) system of insects is a prominent model in neuroscience that allows us to 
address how insects detect, encode, and process olfactory stimuli. Stimulation of olfactory 
receptors may allow insects to detect and identify food, mating partners, and avoidance of 
predators. These receptors are located in cuticular sensory organs (sensilla) found on their long, 
paired, multisegmented antennae. The cuticle of these sensilla is pierced by numerous small 
pores with underlying olfactory receptor cells, responsible for detecting odorants. Here, we 
studied the olfactory capability of the house cricket, Acheta domesticus, an omnivorous 
scavenger from the Gryllidae family. These insects use their antennae to detect chemosensory 
(smell and taste), mechanosensory (touch), and possibly thermo-hygrosensory (temperature 
and humidity) information. The overall aim of this study was to determine if food samples, 
deemed biologically-relevant from the habitat of the crickets (e.g., fruits, vegetables, proteins), 
elicited positive anemotaxis (oriented movement in response to odor from the food source), as 
a result of their olfactory capability. If attractive, these samples could serve as possible lures, as 
house crickets are pests and can contaminate foods with their feces. This raises concerns about 
foodborne illnesses associated with microbial pathogens and creates health concerns, especially 
in developing countries. We hypothesized that some of the food samples tested would elicit 
significant positive anemotaxis, while others would not. 
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Presentation Title:  Impact of Pharmaceutical Excipients on Drug Release from Antiviral Rings 

Presenter: Gregory Lesko 
 

Abstract:  Herpes simplex virus (HSV)-1 and HSV-2 are two of the nine types of human herpes viruses that 
are known to infect individuals worldwide. HSV-1 and HSV-2 are primarily transmitted by direct 
contact and cause predominantly oral and genital sores. Transmission mainly occurs from 
symptomatic individuals that have recurrent infections around the mouth or genitalia, but can 
also occur from asymptomatically shedding the virus through saliva and the genitalia. Acyclovir 
(ACV) is an acyclic nucleoside analog that acts as an antiviral drug against herpes viruses. A 
major drawback of ACV is that it has a very low bioavailability of 15-20%, meaning around 80% 
of the drug is excreted as a waste product after oral application. In order to combat the 
disadvantages that are associated with oral dosing of ACV, our lab has developed an antiviral 
ring to improve patient compliance and effective drug concentration levels in women. Previous 
data from the lab show ACV release from the rings over a period of 30 days, but drug 
concentration levels were not consistent and the amount of drug being used in the rings was 
initially high at the beginning and lower towards the latter of the 30 days. Pharmaceutical 
excipients are inactive substances that are purposely added to the formulation of drugs, in 
order to modulate effective dosages of drugs. Excipients are added for several reasons such as 
enhancing product performance, patient compliance, safety of the medicine, oral 
bioavailability, and to enhance drug stability. By tailoring a controlled release rate (CR), this 
minimizes the amount of drug needed along with the unwanted side effects. Excipients can 
influence the biochemical properties of the antiviral rings in order to provide consistent and 
effective drug concentration levels over an extended period, while reducing the overall amount 
of active drug used. The overall objective of this research is to investigate the role different 
pharmaceutical excipients have in drug delivery from antiviral devices, as well as the safety and 
efficacy of the antiviral rings.  
 

 

Presentation Title:  Identification and characterization of Escherichia coli genes associated with grazing resistance 
to the social amoeba Dictyostelium discoideum 

Presenter: Marta Perez Vazquez 
 

Abstract:  Pathogenic Escherichia coli strains remain a significant health challenge, particularly in 
developing countries. The social amoeba, Dictyostelium discoideum, which phagocytizes 
bacteria for nutritional purposes, serves as a host model for several pathogenic bacteria, 
including E. coli. Here we have characterized the interactions of D. discoideum with 35 
representative E. coli strains and identified that strains sensitive and resistant to D. discoideum 
grazing were found in each E. coli pathotype. Whole Genome Phylogenomic analysis revealed 
that grazing resistance is distributed among the phylotypes, although resistant strains are 
enriched in the B2 phylogenomic group. Comparative genomic analysis identified genes more 
prevalent among strains resistant to D. discoideum grazing, including genes associated with 
adhesion, carbohydrate modification, iron transport, signaling and metabolism. Interestingly, 
the gipA (growth in Peyer’s Patches) gene, which has been found associated with microbiota in 
patients with Crohn’s disease, was widely present in E. coli strains resistant for D. discoideum 
grazing. We are currently working to characterize the role of E. coli genes that have been found 
associated with resistance to phagocytosis by D. discoideum, through creation and analysis of E. 
coli strains manipulated for expression of the identified genes. Such characterization is aimed at 
providing insight into potentially novel E. coli virulence factors. 
 

 



Presentation Title:  Changes to the local habitat in the presence of Oplismenus undulatifolius (wavyleaf 
basketgrass) 

Presenter: Anthony Tritz 
 

Abstract:  Plants and microbes found in the soil can form relationships that span the range from 
mutualistic to parasitic and changes to the composition of the soil microbiome can influence 
plant community dynamics. Invasive plants have been long suggested to manipulate soil 
microbial communities, be it through manipulating abiotic environmental factors that favor 
certain microbial species, by positive feedback loops which can lead to the exclusion of native 
plant species, or negative feedback loops which can lead to cycling in the plant community. 
Oplismenus undulatifolius, (wavyleaf basketgrass), was first found in the United States, in the 
Mid-Atlantic region, 1996 but no data exists on the ability of O. undulatifolius to change soil 
community composition and thereby the communities in which it invades. During the summer 
of 2019, plots that were predominately O. undulatifolius and those that were little to no O. 
undulatifolius in six sites throughout Maryland and Virginia were sampled. The sampling 
included vegetation abundance, overstory abundance, and soil samples. Soil samples were used 
to inoculate Biolog EcoPlates to compare soil microbial metabolism between sites and 
treatment plots. Subsequent MRPP and PerMANOVA analysis revealed that a significant 
difference existed between wavyleaf and native control sites for vegetation abundance, 
overstory cover, and soil chemical properties, but not for soil microbe metabolism. The results 
call into question the role of O. undulatifolius in manipulating soil microbes as a mechanism of 
invasion. 
 

 

Presentation Title:  Avoidance Behavior in Planaria (Girardia dorotocephala) 

Presenter: Justine Anne Guevarra 
 

Abstract:  Fear is an adaptive response to dangerous environments. It is important to identify how fear of 
potential danger transitions to persistent anxiety in the absence of potential danger. In order to 
assess presence of anxiety and fear on organisms, researchers have used avoidance behavior as 
a measure of anxiety to investigate the effects of stressors on the brain. Rodent studies have 
used extensively to investigate avoidance behavior and examine mechanisms of stress induced 
anxiety. Planaria are simple invertebrates with brains that share many of the neurotransmitters 
found in rodents and are also known to avoid light. In this project, we have constructed an 
inexpensive and standardized method for measuring avoidance behavior in aquatic planaria as 
a simpler model organism for behavior neuroscience. Different light levels will be assessed to 
determine the optimal light level at which planarians display avoidance behavior comparable to 
rodents. The effects of two anxiogenic drugs (8-OH-DPAT and FG-7142) and two anxiolytic drugs 
(fluoxetine and clorazepate), on planarian avoidance behavior, will be used to validate our 
method. I will investigate the effects of a behavioral stressor (predator odor) and a physiological 
stressor (warm temperature) on avoidance behavior of the planarian species Girardia 
dorotocephala. Identifying and understanding fear and anxiety in a simple organism may lead to 
the development of better therapeutic strategies for anxiety disorders. 
 

 

 

 

 



Presentation Title:  Effect of high-polyphenol sorghum extracts on gene expression and catalytic activity of 
selenoproteins in colon cancer 

Presenter: Ashish Singh 
 

Abstract:  Polyphenols are secondary plant metabolites which can be found in many fruits, grains, and 
vegetables. Sorghum bicolor is a cereal grain which contains varying amounts of polyphenols. 
Many polyphenols have been implicated in the regulation of colon cancer through modulating 
the antioxidant defense, which includes some of the major selenoproteins such as glutathione 
peroxidases (GPX). Since such redox-active enzymes have been shown to be involved in both 
tumor prevention and promotion, the goal of our study is to investigate the impact of high-
polyphenol sorghum extracts on the expression of selenoproteins. Human colon cancer cells 
(HT29, HCT116) were incubated with 1.25 mg extract of two high-polyphenol S. bicolor varietals 
(‘HP’, ‘SC’) per mL medium for 24hr or 48hr. mRNA expression was quantified using qPCR and 
normalized to GAPDH. GPX activity was determined with the Abcam GPX assay kit. Our 
preliminary results show that compared to the solvent control, SC extract decreased average 
mRNA expression and catalytic activity of GPX1 in HCT116 cells after 24hr and 48hr incubation. 
In addition, compared to solvent control, SC extract decreased average mRNA expression of 
GPX1 on HT29 cells after 48hr incubation. These results suggest that sorghum high polyphenol 
extracts may influence gene expression of selenoproteins involved in cellular antioxidant 
defense. Further investigation may help explain the effects of these sorghum extracts on 
expression of selenoproteins which are important in tumor prevention and promotion in colon 
cancer. 
 

 

 

Presentation Title:  Investigating the Survival Period of Herpes Simplex Viruses 1 on Plastic Straws 
 

Presenter: Rista Upadhyay 
 

Abstract:  Herpes simplex virus-1 (HSV-1) is a member of the alpha-herpesvirus family allowing it to 
affect a wide range of hosts. The prevalence of HSV-1 in the United States from 2015-2016 
ranged among the age group between 14 to 49 was 47.8% (McQuillan 2018) along with an 
estimated one-third of the population of the United States experiencing recurrent episodes of 
facial-oral infection with HSV (Bader 1978). Although there have been multiple studies on 
preventions and treatments for sexually transmitted diseases, indirect transmission through 
objects is not often examined. Because of this, a group named Project Accept is calling for more 
research on this subject for clarification. With an increasing number of people being infected by 
the virus, regularly used objects are frequently contaminated with the virus. If a person carrying 
HSV-1 were to touch an active lesion and then touch an object, the object may become 
contaminated with the virus; these objects are then called fomites. In this project we expected 
to determine how long HSV-1 can be viable on objects contaminated with the virus, specifically 
plastic straws. In the past, similar research with plastic cups has been done. However, plastic 
straws are manufactured with different type of plastic and are most commonly used and shared  
among adolescents. The project will help others in the field gain knowledge about HSV-1 
survival on multiple fomites and under different environmental settings. 
 

 

 

 



 

Presentation Title:  Development of an Anti-LMP2 Disulfide Stabilized Recombinant Immunotoxin Based on 
Pseudomonas Exotoxin A 

Presenter: Ruby Sprehe 
 

Abstract:  Recombinant immunotoxins (RITs) are fusion proteins consisting of a toxin attached to an 
antibody fragment. Unlike traditional chemotherapy, RITs used in cancer therapy can be 
specifically targeted to tumor cells while sparing healthy cells. We utilize the toxin 
Pseudomonas exotoxin A (PE), which is secreted from the opportunistic pathogen 
Pseudomonas aeruginosa. Multiple versions of PE are used in the creation of RITs, with 
differences in their size and cytotoxic characteristics. For this experiment, we are using both the 
PE38 (38 kDa) and PE24 (24 kDa) variants in an effort to construct and purify an anti-LMP2 
disulfide-stabilized RIT to target Epstein-Barr virus-infected cells. Epstein Barr virus (EBV) is the 
causative agent of mononucleosis; also known as mono. It is a common herpes virus that infects 
90+% of the world’s population and is linked to the development of certain cancers. EBV-
infected cells express the cell surface protein LMP2, which is unique to EBV. We have 
engineered a disulfide bond into the antibody variable fragment to enhance the stability of the 
RIT. Currently, we have purified the anti-LMP2 PE38 RIT and are in the process of purifying the 
PE24 version. Future directions include testing their cytotoxicity against cells that express LMP2. 
 

 

Presentation Title:  The Role of Selenoprotein F in Barrier Integrity in Inflammatory Colitis 
 

Presenter: Precious Udofe 
 

Abstract:  The micronutrient selenium has been shown to affect chronic inflammation in the colon and 
colorectal cancer. Properties of selenium appear to be facilitated by selenoproteins, including 
Selenoprotein F (SELENOF). The exact function of SELENOF remains unknown. Preliminary 
pathway analysis based on microarray data and a literature search suggest that SELENOF may 
be involved in regulation of tight-junction proteins, which enhance barrier integrity and serves 
as a protective mechanism in the gut. Therefore, we aim to further investigate effects of 
Selenof expression in a model of inflammatory colitis by assessing expression of barrier 
integrity-associated genes in CT26 mouse colon adenocarcinoma cells with targeted 
downregulation of selenof (shSelenoF) compared to shControl. The expression of tight-junction 
and adhesion junction genes in the CT26 cells have been assessed with qPCR. Based on the 
findings thus far, it appears as though the expression of these genes, including Cldn-1, Ocln, 
Zo1, Muc-2, and Car4, are significantly upregulated in shSelenof compared to shControl CT26 
cells at baseline levels, thereby indicating that lowered levels of Selenof result an increase in gut 
barrier integrity. However, effects of Selenof expression levels appeared to be overwhelmed by 
the effects of chemically-induced inflammation. Overall, these findings will help to better 
understand the role of SELENOF expression on epithelial barrier integrity, which directly 
impacts inflammatory colitis.  
 

 

 

 

 

 



 

Presentation Title:  Let’s help the snails build a phylogenetic tree 
 

Presenter: Taylor Crider  
 

Abstract:  Land snails are integral to many ecosystems across the globe. It is estimated that there are 
between 20,000 to 30,000 species of land snails. Identification of land snails by shell 
characteristics alone can be difficult due to the high levels of variation within some species. 
Snails of the genus Triodopsis have unique structures around the aperture or opening of the 
shell that are useful in identifications however the variation between species may be very 
subtle.  
The goal of our project is to determine the phylogenetic relationships of the Triodopsis genus. 
We will be using mitochondrial DNA sequences to resolve uncertainty behind identification.  
 

 

 

Presentation Title:  The Effect of Sorghum on Epigenetic Modifications in Colon Cancer 
 

Presenter: Zeguela Kamagate 
 

Abstract:  Colorectal cancer is a major public health issue, accounting for nearly 150,000 cases annually. 
Because colorectal cancer is correlated with inflammation and oxidative cellular stress, it would 
be highly beneficial to exploit bioactive components in our diet that could potentially inhibit 
cancer promotion. Certain varieties of the dietary grain sorghum (S. bicolor) contain high 
amounts bioactive polyphenols, which may contribute to the prevention of colon cancer due to 
their antioxidant properties, anti-inflammatory, and anti-carcinogenesis effects, some of which 
may be mediated by epigenetic mechanisms.  
Our objective is to investigate how high-polyphenol sorghum varietals impact epigenetic 
mechanisms in human colon cancer cells, including quantitating global DNA methylation and 
histone acetylation. We treated HCT116 human colon cancer cells with high-polyphenol 
sorghum extracts or solvent control, or 5 µM epigallocatechin gallate as a positive control, as 
it’s known to decrease DNA methylation. Total RNA, protein, and DNA were harvested after 24 
and 48 hours. mRNA expression of DNA methyltransferases (DNMT) were quantitated with 
qPCR. Our preliminary results suggest that high polyphenol sorghum may decrease the mRNA 
expression of DNMT1, the key enzyme that upholds methylation patterns after DNA synthesis. 
Furthermore, mRNA expression of DNMT 3A, which is the enzyme responsible for de novo DNA 
methylation, also indicated a decreased. We further plan to assess protein expression and 
catalytic activity of DNMTs and histone acetyltransferases in addition to global DNA methylation 
and histone acetylation to investigate the impact of these high polyphenol sorghum varietals on 
relevant epigenetic mechanisms in both HCT116 and CACO-2 cells.   

 

 

 

 

 



Presentation Title:  The Effects of KDEL on Recombinant Immunotoxins Efficacy in CD22 or Mesothelin HEK293 Cell 
Lines 

Presenter: Yuyi Zhu 
 

Abstract:  Recombinant immunotoxins (RITs) based on Pseudomonas exotoxin A (PE) are targeted 
cytotoxic proteins. Several are in clinical trials for the treatment of cancers. RITs composed of 
an antibody joined with PE that undergo receptor-mediated endocytosis upon engagement with 
their cognate receptor. Within the endolysosomal system, RITs are cleaved by the protease 
furin, which separates PE from the antibody. This allows PE to traffic from the endosome to the 
endoplasmic reticulum (ER). Through an unknown mechanism, PE is exported from the ER and 
covalently modifies elongation factor-2 (EF2). This halts protein synthesis and ultimately 
induces apoptotic cell death. At the carboxyl terminus of PE, the REDLK sequence interacts with 
the KDEL receptor, which signals the transport to the ER. Previous research has shown that 
replacement of REDLK with KDEL can enhance trafficking of PE from the endosome to the ER. 
However, extensive variation has been observed for different RIT receptors and target cell lines. 
To investigate if RIT with KDEL enhanced efficacy is dependent on the cell type or the cognate 
receptor, I have stably transfected the genes for CD22 and mesothelin under into the HEK293 
cell line, and I have verified their presence in the genome. Using anti-CD22 or anti-mesothelin 
PE-based RITs, I will treat these cells with their respective RIT and compare the relative 
cytotoxicity to determine if PE-based RITs with KDEL respond to differences in receptor 
targeting of the same cell line. 
 

 

 

Presentation Title:  Limb Velocity and Displacement in Emerita Talpoida While Burrowing 
 

Presenter: Alexa Levin 
 

Abstract:              The purpose of this study is to observe sand crabs (Emerita Talpoida) as they burrow into 
the sediment while measuring the displacement and velocity of their limb movement. E. 
Talpoida are tiny burrowing crustaceans of the Hippoidea family. They are important to the 
intertidal ecosystem and can be found all over the world. This research is focused on Atlantic 
sand crabs found on the beaches off of New Jersey. To determine the velocity and displacement 
of the limbs, the burrowing behavior was captured at 240 frames per second with an iPhone 11. 
The first and fourth limb set movements were digitized using Tracker, and velocity and 
displacement were obtained through R. Results are expected to show high limb velocity while 
burrowing, with the fourth limb set moving at twice the speed as the first. Velocity will decrease 
after a few seconds of burrowing into the sediment. Displacement is expected to look the same 
for each set but in different directions. The results of this study can help inform future studies 
aimed at advancing the use of tiny robots as a technique to locate sources of underground 
chemical pollutants. 

 

 

 

 

 

 



Presentation Title:  Exploring the Benefits of a rain garden on Towson Universities Campus 
 

Presenter: Arda Bell 
 

Abstract:  As human population rises, particularly in urban areas, the amount of land under impervious 
surfaces also increases. However, unlike natural vegetation, these surfaces cause stormwater to 
flow at high rates, resulting in a number of environmental issues such as flooding, erosion, and 
polluted waterways. In an effort to mitigate stormwater runoff, implementation of the best 
management practices is necessary. One way to address increased stormwater runoff is 
through the creation of a rain garden. A rain garden is a depressed area of land populated by 
native vegetation that works to reduce runoff rates and infiltrate pollutants during and after a 
storm event. Towson University, as a small urban area, also experiences runoff problems due to 
the extensive impervious surfaces around campus. One sustainable location to build a rain 
garden is west of the Smith Hall across from the steps leading to the University Union. This 
location in the campus core where there are high volumes of student traffic will facilitate 
student awareness and eventual involvement. In order to achieve this, specific vegetation 
should be planted and maintained. Implementing a rain garden will work to address the issues 
that come with stormwater runoff on campus, add an aesthetically pleasing look, and serve as a 
research center while potentially engaging and making university students and staff aware of 
the stormwater issues.   
 

 

Presentation Title:  The Potential Role of Selenoprotein F in AhR-mediated Inflammatory Colitis  
 

Presenter: Michelle Darkwa 
 

Abstract:  The essential micronutrient selenium modulates pathways involved in Inflammatory Bowel 
Diseases (IBDs). Selenium can exert its function through selenoproteins. IBDs are characterized 
by chronic inflammation. We previously showed that Selenoprotein F (selenof), may play a role 
interferon-γ-mediated inflammatory markers. Inflammation contributes to IBD; therefore, we 
suspect selenof may have a potential role in modulating these diseases. CellMiner analysis 
revealed selenof and AhR mRNA expression are inversely correlated in human colon cancer cell 
lines. Thus, we hypothesize the role of selenof in IBD may function through the Aryl 
hydrocarbon receptor (AhR) pathway, as activation of the AhR pathway decreases inflammation 
in the colon. In this current study, we utilize HT29 and HCT116 human colorectal carcinoma 
cells with either a targeted downregulation of selenof (shselenof) or normal selenof levels 
(plasmid-transfected controls) to quantify expression of target genes related to the AhR 
pathway and inflammatory colitis. Surprisingly, preliminary RT-PCR results revealed a significant 
decrease in mRNA expression of AhR pathway genes (e.g., ARNT, CYP1A1, CYP1B1) in shselenof 
compared to control HT29 cells, suggesting that cells with lowered selenof expression may 
display an increase in inflammation. While this is unexpected according to our CellMiner 
analysis, these findings correlate with previous results from our lab, where both shselenof cells 
and selenof-knockout mice demonstrated an increased expression of interferon-γ-mediated 
inflammatory markers compared to respective controls. Our next steps are to assess the 
expression of AhR-pathway-related genes in shselenof cells upon activation of the AhR to 
investigate genes involved in additional inflammatory pathways. 
 

 

 

 



 

Presentation Title:  Mycorestoration to Improve Landscape Connectivity  
 

Presenter: Taylor Deese 
 

Abstract:  Landscape connectivity is critical to the resilience of an ecosystem and there are a variety of 
seen and unseen components responsible for its facilitation. While ecology typically focuses on 
above ground relationships between organisms because they are easily observed, the below 
ground connectivity is also important to consider. The purpose of this research was to identify 
possible keystone species below ground that may assist in ensuring landscape connectivity in 
suburban ecosystems and mitigate impacts from anthropogenic changes. A literature review 
directed me towards and revealed the significant role that mycelia, permanent underground 
fungal networks, have in enhancing connectivity throughout a landscape. Through analyzing 
different keystone species and selecting the one best suited for the environment of Towson 
University’s campus, to be used a case study to represent a small suburban environment, the 
Stropharia rugosoannulata mycelia became a clear choice.  Commonly known as “garden 
giants”, they have the ability to remediate its environment as a result of competition for 
nutrients, serving it to be a key component to restoration of underground  ecological systems. 
Ideally, future research would benefit from the data provided by the implementation of 
mycoremediation at Towson University if attempting to apply a similar approach at a larger 
scaled suburban ecosystem.  
 

 

 

Presentation Title:  Mutant TcpC Disrupts NADase Activity, Blocking Bacterial Cell Evasion of Host Immune System 
 

Presenters: Mark Mercanti, Kelly Walsh, Zainab Badejo 
 

Abstract:  TcpC is a bacterial TIR protein that is secreted by bacterial cells to evade mammalian immune 
systems and promote their survival. TcpC binds to the intracellular portion of the mammalian 
TIR protein and blocks downstream signaling to the TLR pathway that is used to initiate a host 
immune response and clear the pathogen. We suspect that one of the ways this happens is by 
blocking the cells ability to break down NAD. We are studying EA and mutant TcpC proteins to 
determine their effect on NADase activity in the cell. Our mutant was determined using 
Chimera and an amino acid in the binding site of TcpC was chosen. We chose to mutate an 
aspartic acid at position 203 to an alanine. We hypothesized that if we mutate a protein in the 
active site, this mutation will block NADase activity of the cell. First, we created the mutant 
TcpC protein using PCR based Quick Change Mutagenesis. Then we transformed our mutant 
protein into E. coli and purified the protein using affinity chromatography and nickel beads 
which was effective to separate out our His-tagged TcpC protein. Next, we ran a western blot to 
determine if our protein of interest is stable and retained the streptavidin and His tags before 
running the NADase assay. The NADase assay was used to determine if the EA and mutant 
TcpCs have NADase activity. This will tell us if blocking NADase activity is one of the mechanisms 
by which bacterial TcpC evade the host immune response.  
 

 

 

 

 



 

Presentation Title:  Investigating the role of H177 on TcpC pathogenesis in host cells 
 

Presenters: Alfredo Portales Rivera, Alanna Stefano, Justin Evangelista 
 

Abstract:  TcpC is a bacterial protein that aids in virulence and pathogenesis in host cells. TcpC contains 
toll-interleukin-1 receptor (TIR) domains that are homologous to those in eukaryotic cells. TcpC 
has innate NADase activity, as well as binding activity to MyD88. MyD88 is an integral protein in 
host cell signaling cascades involved in the immune response. This project investigates the role 
of histidine 177 of TcpC on NADase activity. Histidine 177 appears to be in the binding site with 
glutamic acid 642, which is known to be involved in NADase activity. Mutant primers were 
created and quick-change PCR mutagenesis was performed in order to create mutant copies of 
TcpC vector. These vectors were incubated with competent E. coli cells which were induced to 
express TcpC using IPTG. TcpC protein was purified using affinity chromatography with nickel 
beads, which bind to the His tag on TcpC. Upon analyzing with a western blot, our mutant 
protein remained stable. This mutant also appears to have lowered NADase activity, tested with 
an NADase assay. This experiment is important to the study of TcpC and its role in suppression 
of the host immune response through NADase activity in vivo.  
 

 

 

 

Presentation Title:  Investigating The F174 TcpC Mutant For NADase Activity 
 

Presenter: Alexa Williams 
 

Abstract:  The innate immune signaling pathway is essential to host defense and protecting from bacterial 
invasion. Our protein of interest, TcpC, plays a vital role in the TLR-TIR domain which recognizes 
pathogens and generates a response. From previous studies, we understand that TcpC is a 
uropathogenic TIR domain identified in Escherichia coli CFT073 that is analogous to the human 
TIR domain and promotes bacterial survival. TcpC prevents TLR and MyD88 specific signaling 
adaptor proteins, which in turn downregulates innate immunity. Previous studies also show 
that the SARM1 TIR domain is capable of cleaving NAD+, which provides evidence that this TIR 
domain serves as an ancient enzyme motif that plays a key role in regulating metabolic and 
bioenergetic pathways via NAD+. We analyzed previous research on wild-type (WT) and mutant 
(EA) proteins and decided to mutate an amino acid in the same vicinity that we located using 
Chimera. We hypothesized that our chosen F174 mutant will block NADase activity. With the 
use of our pair of complementary primers in addition to our F174 mutation, we were able to 
use quick-change mutagenesis to create our mutant plasmid. In order to purify our protein, we 
used affinity chromatography by isolating His-tagged TcpC through adding nickel beads. We 
demonstrated through SDS-Page analysis that we were able to express and purify our mutant 
protein. The WT version of TcpC has NADase activity, which breaks down NAD+. The EA version 
of TcpC is the version that we already recognize blocks NADase activity. Our mutant, F174, had 
variable results in regards to NADase activity. We are repeating this experiment to better 
determine our mutants effect on NADase activity. If it does affect NADase activity, it may have 
profound effects on the metabolism of the cell. 
 

 


