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College of Science – Fall Undergraduate Research Fair 2019 

Welcome! 

The purpose of this event is to provide science students with an opportunity to get many of their questions                   
answered about undergraduate research. Not only about how to get more involved in research, but also how                 
to get more out of the research experience itself.  

Throughout and beyond the College of Science, there are many different ways in which students can get                 
involved in research. Often it’s just a question of looking in the right places and being persistent in the hunt                    
for the right opportunity. However, getting the right opportunity is also about getting as much information                
as possible from a diversity of sources. This could be as simple as a fellow student but there are many                    
organizations, institutes, and centers on campus that are also more than willing to help a student find and                  
support their research endeavors. Furthermore, there are many ways for students to get even more out of                 
their research experience, through publishing and presenting their research to their peers. 

Through a combination of listening to speakers, poster presenters, and representatives from various             
institutions, students should be able to get some ideas about how best to get started looking for research                  
opportunities. Also, students should be able to see how they can add value to their research experience by                  
participating in other related activities. The sooner a student begins the search, the sooner they will be able                  
to start participating in undergraduate research and getting the most from that experience! 

Thursday, Oct 31st, 2019 Jordan Hall of Science 

Schedule and Table of Contents     
 Page 

6 - 7 pm Undergraduate Research Opportunities in Chemistry (UROC) 
– Jordan 101

7 - 8 pm Information Tables - Jordan Galleria 2-10
Research Poster Presentations - Jordan Galleria 11-90

Refreshments Provided 

8 - 9 pm Undergraduate Research Internship Information Night (URIIN) 
– Jordan 101 88-90
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Advanced Diagnostics and Therapeutics (advanceddiagnostics.nd.edu) 

Advanced Diagnostics & Therapeutics is a community of affiliated researchers who tackle a wide range of 
biomedical and environmental health through innovation, invention, and real-world applications. 

Each year, AD&T awards two undergraduate Feinstein Institute for Medical Research (FIMR) - Precision 
Medicine Research Fellowships These fellowships are competitive awards given to highly qualified 
undergraduate and graduate students from Notre Dame that enable them to spend eight weeks in summer 
residence conducting laboratory and clinical research at the Feinstein Institute in Manhasset, New York. The 
fellowships are concurrent with FIMR’s existing visiting scholars program, which takes place from 
approximately June 1 to July 31 each year. Each student receives a stipend to cover daily living expenses. 
The cost of transportation to and from FIMR and their home or campus is covered (within reason and 
subject to approval). The Feinstein Institute provides apartment housing on the institute’s campus, which is 
a 30-minute train ride from New York City, at no cost to the fellows. These fellowships afford Notre Dame 
students an opportunity to experience hands-on research in a world-class setting. The summer 2019 
application will open November 1st with an information session TBA in early November. 

Contact: Corrine Hornbeck (chornbec@nd.edu), Administrative Assistant 

Center for Nano Science and Technology (nano.nd.edu)

Notre Dame’s Center for Nano Science and Technology (NDnano) promotes collaborative research in 
science and engineering. The Center’s 80+ affiliated faculty members work to address unsolved scientific 
and technical questions with an aim to promote the greater good.

Each year, NDnano awards several paid fellowships to undergraduate students who will spend 10 weeks of 
their summer engaged in a research project mentored by one of the Center’s faculty. To date, nearly 300 
students from Notre Dame and several other universities in the U.S. and abroad have participated in the 
program, gaining valuable research skills and experience. The application process for summer 2020 
fellowships will open the first day of classes in January at nano.nd.edu.
 
Contact: Heidi Deethardt (deethardt.1@nd.edu), NDnano Center Coordinator
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Eck Institute for Global Health (globalhealth.nd.edu) 

The Eck Institute for Global Health (EIGH) is a university-wide enterprise that recognizes health as a                
fundamental human right and endeavors to promote research, training, and service to advance health              
standards for all people, especially people in low and middle-income countries, who are disproportionately              
impacted by preventable diseases. The EIGH is a cross-disciplinary group of faculty whose research and               
teaching are dedicated toward finding and implementing solutions to global health challenges. Over 85              
faculty serve the Institute’s global mission to promote research, training and service. Programs within the               
EIGH include the professional degree of Master of Science in Global Health, dual degree program with                
Indiana University School of Medicine, and the Global Health Research Associate program. The EIGH also               
offers funding for faculty members including graduate student fellowships, Pilot Project Grants, Building             
Multidisciplinary Teams Grants, Travel Grants for Research and Training, Building Institutional           
Partnerships Grants and an Undergraduate Research Support Program. 

Contact: Kelly Thomson (kthomson@nd.edu), Institute Coordinator 

Flatley Center for Undergraduate Scholarly Engagement (CUSE, cuse.nd.edu) 

The Flatley Center for Undergraduate Scholarly Engagement, or CUSE, guides Notre Dame undergraduates             
in the process of scholarly discernment and advises them on how best to identify or create opportunities for                  
experiential learning, especially research; secure University and external funding to support such            
opportunities; and prepare competitive applications for national fellowships, all with the aim of             
transforming themselves and their communities in the pursuit of human flourishing and the common good. 

Contacts: Kathleen Schuler (cuse@nd.edu), Assistant Director for Student Engagement 

Harper Cancer Research Institute (HarperCancer.nd.edu) 

Investigators in the Harper Cancer Research Institute (HCRI) are dedicated to conducting innovative and              
integrative basic cancer research that confronts the complex challenges of cancer. HCRI utilizes an              
interdisciplinary approach to cancer research. Students in our labs work across scientific fields on project               
collaborations. Over sixty HCRI faculty members bridge the College of Science, College of Engineering,              
College of Arts and Letters, and the Indiana University School of Medicine-South Bend. Some of the                
research projects currently taking place on campus involve using nanotechnology to better target             
chemotherapeutics, searching for new cancer markers and targets, reducing side effects of chemotherapy,             
and developing less expensive and more accurate diagnostics. Research cures cancer. 

Contact: Angela Cavalieri (cavalieri.2@nd.ed), External Relations and Special Events Program Coordinator. 
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Indiana University School of Medicine – South Bend (medicine.iu.edu/southbend) 

Indiana University School of Medicine – South Bend (IUSM-SB) is a regional campus of the Indiana                
University School of Medicine. This four-year regional campus is located on the corner of Angela Blvd. and                 
Notre Dame Avenue across from the main entrance to the University of Notre Dame (UND) campus. Our                 
campus offers research opportunities for undergraduates in the basic sciences, Biology, Chemistry, and             
Biochemistry with an emphasis on medically related research projects in cancer, infectious disease, and              
neurosciences. The research programs are led by IUSM-SB faculty members who have adjunct ND faculty               
positions and consist of ND undergraduates, ND graduate students, and IUSM-SB post-doctoral fellows and              
technical staff. Information on research opportunities and the various laboratories can be found at              
medicine.iu.edu/southbend/research/research-faculty 

Contact: Jenifer Prosperi (jprosper@nd.edu or jrprospe@iupui.edu), Assistant Professor. 

Kellogg Institute for International Studies 

The Kellogg Institute for International Studies engages an interdisciplinary community of scholars in             
research and education on the critical challenges of democracy and human development around the globe.               
Kellogg Institute student programs allow exceptional undergraduates to focus and develop their            
international interests and scholarly abilities. Research grants, fellowships and internships complement the            
Kellogg International Scholars Program, which matches students with faculty in a unique research             
perspective. Internships and fellowships provide undergraduates with hands on experiences in the            
developing world that can be transformative. Such encounters prepare students for the International             
Development Studies minor and for independent field research. Students can present their research at the               
annual Human Development Conference in the spring. More information about the Institute can be found at                
kellogg.nd.edu 

Contact: Holly Rivers (hrivers@nd.edu), Associate Director, or Rachel Thiel (rthiel@nd.edu), Program           
Coordinator. 
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Meruelo Family Center for Career Development (undergradcareers.nd.edu) 

The Meruelo Family Center for Career Development provides undergraduate students with career            
counseling and career development services, self-assessments, workshops, career fairs, and mock           
interviews, in addition to other services. We encourage students to take ownership of their career direction,                
and be willing to devote the time and energy necessary to conduct a successful search for jobs, internships,                  
fellowships, and/or the identification of graduate school programs. Students have the opportunity to utilize              
our online databases, including Handshake, to pursue postgraduate opportunities, sign up for interviews, and              
conduct career-related research. 

Contact: Karen Manier (kmanier@nd.edu ), Career Counselor | Assistant Director 

Minor in Sustainability 

The Minor in Sustainability is open to Notre Dame students in all majors and include courses drawn from all                   
five undergraduate colleges and the Law School. Through a multidisciplinary approach, the minor prepares              
students to serve as leaders in their communities - local, national, and international - by making constructive                 
contributions to the development of more sustainable practices in their own personal and professional lives,               
the lives of others, and the lives of future generations. Through the Sustainability & Stewardship Alumni                
Network, we connect students with Notre Dame alumni in a wide variety of sustainability careers and assist                 
students in identifying internships, study abroad programs, and graduate schools that match their interests.              
The minor also supports undergraduates, graduate students, and faculty who are interested in conducting              
research in sustainability by connecting them with relevant community partners, government agencies, and             
national and international research programs. 

Contact: Rachel Novick (rnovick@nd.edu), Director. 
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Museum of Biodiversity (biodiversity.nd.edu) 

The Museum of Biodiversity, located near the northern end of Jordan Hall, showcases the Department of                
Biological Sciences’ extensive collection of fossils, amphibians, fishes, birds, mammals, and insects that             
have been collected over the last 150 years. As part of the museum, the herbarium preserves the                 
scientifically important collection of dried and pressed plants of the Greene-Nieuwland Herbarium. There             
are many opportunities for undergraduate research projects including identification and organization of            
specimens contained in museum collections, development of databases of plants and animals and their              
distributions, identification of rare, endangered, or invasive species, and development of thematic displays.             
Projects can be supported by the Robert E. Gordon Museum of Biodiversity Undergraduate Research              
Support Fund. 

Contacts: Barbara Hellenthal (bhellent@nd.edu), Curator, and Ron Hellenthal        
(Ronald.A.Hellenthal.1@nd.edu), Director and Emeritus Professor. 

Nanovic Institute for European Studies (nanovic.nd.edu) 

The Nanovic Institute for European Studies is committed to enriching the intellectual culture of Notre Dame                
by creating an integrated, interdisciplinary home for students and faculty to explore the evolving ideas,               
cultures, beliefs, and institutions that shape Europe today. We help students from the College of Science                
plan and conduct focused, original scientific research in Europe. We support high-quality European             
internships in laboratories and other scientific settings and make it possible for you to immerse yourself in                 
local languages, to live among Europeans, and to see the world from a different perspective. Our students                 
return to Notre Dame transformed with a new sense of confidence, awareness, and maturity that helps them                 
to succeed. Note that science internships should have some European policy, culture, or other aspect to be                 
most competitive for Nanovic funding. Students are welcome to visit for advice on applications and               
opportunities. For more information on the Nanovic Institute and our undergraduate grant programs, please              
go to nanovic.nd.edu. 

Contact: Dr. Heather Stanfiel (stanfiel.2@nd.edu), Director of Undergraduate Studies for the Nanovic            
Institute 
Anna Dolezal (adolezal@nd.edu ) Student Programs Assistant Manager, (note: starts September 30, 2019) 
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ND Energy (Center for Sustainable Energy at Notre Dame, energy.nd.edu) 

ND Energy is a University Research Center whose mission is to build a better world by creating new energy                   
technologies and systems and educating individuals to help solve the most critical energy challenges facing               
our world today. ND Energy engages undergraduate students in energy-related research and educational             
opportunities through programs such as the Slatt Endowment for Undergraduate Research in Energy             
Systems and Processes, the Energy Studies Minor, and the Student Energy Board. These programs help               
prepare students to become successful leaders who will understand the complexities of society’s energy              
challenges and make a difference in the global energy economy. Learn more at  energy.nd.edu. 

Contact: Anne Berges Pillai (apillai@nd.edu ), Education and Outreach Associate Program Director, or            
Barbara Villarosa (bvillaro@nd.edu ), Business and Communications Program Director. 

Notre Dame Integrated Imaging Facility (NDIIF) 

The Notre Dame Integrated Imaging Facility (NDIIF) is a state-of-the-art research core facility within Notre               
Dame Research that consolidates the University's imaging capacity and augments it with powerful new              
imaging modalities. The NDIIF creates an interactive network of research groups who are connected by               
their interest in imaging technology and allows them to cross-fertilize ideas and form interdisciplinary              
collaborations. The Imaging Facility makes available to the Notre Dame science and engineering             
community an integrated suite of sophisticated microscopes and imaging stations that enable expert users to               
attack the most complex modern research problems and, equally important, resident professional staff             
(technicians and research specialists) to guide the non-expert users and allow them to conduct experiments               
that were previously beyond their limits. The NDIIF brings together two conceptually different groups of               
science and engineering researchers, the inventors who design new materials and techniques and seek              
research problems that will test their inventions, and the discoverers who are always looking for improved                
technologies that can better test their hypotheses of how things work. Learn more at imaging.nd.edu/ 

Contacts: Sarah Chapman VanHouten (Sarah.Chapman@nd.edu) 
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Ruth M. Hillebrand Center for Compassionate Care in Medicine  https://compassionatecare.nd.edu/ 

The Hillebrand Center at Notre Dame works to restore the spirit of compassion in healthcare by advancing                 
the application of the science of compassion at every level of medical training and practice to transform                 
clinician well-being and patient care. Additionally, the center conducts research in the science of              
compassionate care. Hillebrand Center is looking for students to mentor as researchers for analyzing our               
current research - Clinical Inner Experience survey, an appraisal inventory for practicing clinicians. Also,              
we will be beginning a new research project on a topic related to the neuroscience of compassion. 

Contact: Dr. Dominic Vachon ( dvachon@nd.edu), Director of the Hillebrand Center 

Scientia (scientia.nd.edu) 

Scientia, ND's own student-run Undergraduate Journal of Scientific Research, is looking for student             
reviewers and news writers for this year's publication. Reviewers should have some research experience and               
be interested in reading, critiquing, and commenting on student research writing. News writers can be from                
any discipline and must simply want to write about some of the important and interesting things happening                 
in the College of Science. 

Contacts: RoseEllen Crisman (rcrisman@nd.edu), Vaishali Nayak ( vnayak@nd.edu) 

Undergraduate Research Opportunity Program (urop.nd.edu) 

The Undergraduate Research Opportunity Program (UROP) provides grants to students who wish to 
pursue independent research or creative projects. Together with the College of Science and College of               
Engineering, UROP also offers the DaVinci Multidisciplinary Summer Grants for those students who wish              
to engage in research or creative projects that cross the traditional boundaries between the sciences and the                 
liberal arts. 

Contact: Karla Cruise (kcruise@nd.edu), Director of Student Programs. 
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University of Notre Dame Environmental Research Center (UNDERC, underc.nd.edu) 

Celebrating over forty years of environmental education and research, UNDERC provides students with a              
unique opportunity to not only take part in hands-on field courses in environmental biology, but also the                 
chance to gain invaluable experience in field research. UNDERC consists of two 9½ week, 3 credit summer                 
programs. The first, UNDERC-East, is located on over 8000 acres of university-owned forest in northern               
Wisconsin and the Upper Peninsula of Michigan. The second summer of the program, UNDERC-West,              
takes place on the grasslands and montane forests of the Flathead Reservation in western Montana. Each                
course is composed of a set of modules (East: insect, forest, aquatic, and vertebrate ecology; West:                
environmental history tour, grassland/wildlife, montane, and Native American ecology) as well as an             
independent research project for each student mentored by a faculty member or graduate student.              
Admission to East is open to sophomores and above, while West requires previous participation in East.                
Apply by early November on the UNDERC webpage and decisions are announced in early December to                
enroll in the preparatory course (1 credit, Spring semester). 

Contacts: Michael Cramer (mcramer@nd.edu), Assistant Director-East, David Flagel (dflagel@nd.edu),         
Assistant Director-West. 
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Developing a Simple Ancestry Determination Assay for Castanea 

Savannah Anez 
Major: Biochemistry 

Advisor: Dr. Jeanne Romero-Severson, Dept. of Biological Sciences, University of Notre Dame 

Growers’ attempts at creating more favorable chestnut cultivars, along with waves of species introduction and               
hybridization due to conditions like chestnut blight, created a large collection of chestnut populations of unknown                
ancestry. The majority of these cultivars also lacked reliable records of performance under variable conditions, and                
when chestnut crop production revived in the 70s and 80s, growers realized that these existing populations needed                 
much clarification and improvement. A good place to start this improvement is identifying the ancestry of the most                  
promising cultivars and progeny. This will allow growers to better reproduce and understand the most productive                
candidates. In addition to the commercial benefit of better understanding the ancestry of Castanea cultivars, this                
improvement will also have a beneficial environmental impact, helping to improve reforestation efforts to reintroduce               
blight-resistant chestnuts to American forests. This research project seeks to develop ancestry-informative DNA             
markers (AIMs) for all seven chestnut species by targeting and sequencing key loci on both the chloroplast and                  
nucleic genome. I contributed to this project over the summer by extracting DNA from ground twig samples, then                  
isolating and amplifying the desired regions to be sequenced. The selected genomic regions were isolated using                
bait-capture techniques, then amplified using multiplex PCR and sequenced to determine the genotype of that specific                
region. Two different types of sequencing, Illumina and Sanger, were used to ensure accuracy. Currently, we are still                  
in the process of sequencing three sets of 96 samples and evaluating the data. Although the outcome is still unsure, we                     
expect success due to the success and optimization of each step of the protocol. 

What inspired you to participate in undergraduate research? 
The questioning and discovery side of science has always captivated me the most, and I knew that in order to discern a                      
career in the research field, I had to gain experience. Additionally, I discovered that I was passionate about plant                   
research and its environmental implications, and wanted to reach out to a faculty member involved in this field.                  
Thankfully working with Dr. Romero-Severson has been an encouraging and educational experience. 
How did you get your research position, and what preparation did you undertake for it? 
I had been in Dr. Romero-Severson’s lab for all of my sophomore year, and had a good grasp of what was required of                       
me for continuing this project into the summer. After submitting a research proposal based on an extension of my                   
academic-year research, Notre Dame College of Science Summer Undergraduate Research Fellowship provided            
funding for my research. 
Where was your research experience located? 
On the third floor of Galvin Life Science Center, Notre Dame campus 
What did you get out of your research experience? 
It was wonderful being on campus at Notre Dame in the summer, being able to solely focus on research was a fruitful                      
experience. I got a better look into what the day-to-day of a researcher looks like, and walked away with a more solid                      
idea of what I’d like to pursue after graduation. I also gained more practical skills like independently optimizing a                   
protocol and familiarizing myself with a wide range of technologies and instruments. 
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A Rule-Based Model of T cell Receptor and CD28 Costimulation 

Stephanie Araki 
Major: Biological Sciences 

Minor: Data Science 
Advisor: James R. Faeder, Dept. of Computational & Systems Biology, University of Pittsburgh 

Coauthors: Kunal Aggarwal, Dept. of Computational & Systems Biology, University of Pittsburgh 

CD28 is an important co-stimulatory molecule for T cells and delivers signals that complement the T cell receptor                  
(TCR), promoting high levels of cytokines, T cell proliferation and differentiation. A clinical trial that aimed to                 
evaluate the use of CD28 superagonistic antibodies (SAb) for preventing human autoimmune diseases showed that               
while CD28 promoted self- tolerance in mice, it induced a cytokine storm in humans, highlighting the need for                  
methods that can identify signaling differences that are imperative to translational research. Using a rule-based               
modeling approach, we propose a quantitative computational model of downstream signaling in response to              
stimulation by the TCR and its co-receptor, CD28. Our model demonstrates that PIP3 signaling is sensitively                
regulated by TCR signal strength. Collectively, this work provides a computational model of PIP dynamics               
downstream of the TCR that can be employed in future T cell signaling studies. 

What inspired you to participate in undergraduate research? 
I enjoy identifying and understanding patterns in large biological systems! The interdisciplinary nature of 
computational biology research is exciting to me because it allows me to pose novel questions and use both wet and 
dry lab methods in answering them. 

How did you get your research position, and what preparation did you undertake for it? 
I applied to the TECBio REU at the University of Pittsburgh because I wanted a challenging summer research 
experience that allowed me to learn more about the field of computational biology and expand upon the skills I gained 
at Notre Dame. 

Where was your research experience located? 
University of Pittsburgh, PA 

What did you get out of your research experience? 
A fantastic opportunity to meet other students with similar research interests and be mentored by faculty that truly 
wanted me to succeed! I learned so much about myself, reinforced my interest in computational biology and practiced 
practical skills that will be essential in my graduate studies.  
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Variation in elective anterior cervical discectomy and fusion outcomes between individuals with or 
without mental illness: Analysis of national readmissions data  

Jake Berg, BS; Mohammed Ali Alvi, MBBS; Waseem Wahood, MBBS; Allie J. Canoy Illies, MPH; Anshit Goyal, 
MBBS; Panagiotis Kerezoudis, MD; Benjamin D. Elder, MD, PhD; 

Mohamad Bydon, MD  
Major: Neuroscience and Behavior 

Advisor: Mohamad Bydon MD, Department of Neurological Surgery, Mayo Clinic  

Introduction: Patients with comorbid mental illness have been observed to have worse outcomes following surgery               
compared to individuals without any mental illness comorbidities. However, not much is known about the effects of                 
mental disorders on patient outcomes following spinal surgery. In the current study, we sought to investigate the                 
impact of mental illness, particularly anxiety, major depressive disorder, concurrent anxiety and major depressive              
disorder, and schizophrenia, on outcomes of patients undergoing anterior cervical discectomy and fusion (ACDF)              
using a national administrative database. 
Methods: The National Readmissions Database (NRD) was queried for patients undergoing an ACDF between 2012               
and September 30th, 2015, the fourth quarter of the year. The presence of anxiety, major depressive disorder,                 
concurrent anxiety and major depressive disorder, and schizophrenia were determined using International            
Classification of Diseases, Ninth Revision (ICD-9) codes. Multivariable regression was used to establish an              
association between mental illness and the risk of 30- and 90- day readmission. Results: A total of 139,877 patients                   
undergoing an elective ACDF from 2012 up to the end of the third quarter of 2015 were identified. Upon                   
multivariable analysis of procedural related readmissions and adjusting for an array of patient and hospital related                
factors, patients with schizophrenia, compared to controls, had a significantly higher risk of 30-day readmission               
(OR=2.62, p=0.002), while patients with schizophrenia (OR=1.92, p=0.016) and those with anxiety (OR=1.13,             
p=0.023) had a significantly higher risk of 90-day readmission. Conclusion: Our analysis indicates that mental illness                
comorbidities may be associated with adverse post-surgical outcomes including increased rates of procedure related              
readmission following elective spinal surgery. 

What inspired you to participate in undergraduate research? 
My decision to apply to the Mayo Clinic Summer Undergraduate Research Fellowship was an obvious one. Because I                  
live in Minnesota, I am fully aware of the influence and prestige that surrounds this institution. With that in mind, I                     
wanted to spend my summer researching topics in biomedical science that have a basis in real world clinical                  
application. Because of my experience, I now know that I want to spend my career at the intersection of cutting-edge                    
research in biological science and medicine. 

Where was your research experience located? 
Over the summer at the Mayo Clinic in Rochester, Minnesota 

What did you get out of your research experience? 
I learned an unbelievable amount during the short 10 weeks I was with Mayo. My research skills, ability to read and                     
understand empirical studies, write papers, and use a variety of statistical and computational programs all dramatically                
increased. Having a resource like the Mayo Clinic at my disposal was incredible as I received exposure to a                   
top-quality institution with the highest standard of care. 
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The TSLIP Model for Human Walking & Gait Initiation 

Jeffrey Berning 
Major: Mechanical Engineering 

Advisor: Dr. Patrick Wensing, Dept. of Aerospace and Mechanical Engineering, University of Notre Dame 

While simple models have been proposed for studying steady-state human gaits, no simple models can replicate the                 
process of gait initiation or termination. This research studies the Trunk Spring-Loaded Inverted Pendulum (TSLIP)               
model, and its potential capability to explain the mechanics of human gait initiation. This model is biomechanically                 
accurate in describing the regulation of postural stability through the modulation of fore-aft forces generated at the                 
hip. The central hypothesis of this research is that the mechanism for generating the fore-aft forces may explain the                   
mechanics of gait initiation. Results show the viability of the TSLIP model to generate periodic walking gaits at                  
speeds as low as 0.75 m/s and demonstrate early potential for it to explain the mechanics of gait initiation. This model                     
is compared to an alternative that attempts to replicate the role Anticipatory Postural Adjustments (APAs) have in gait                  
initiation. The biomechanical accuracy of the TSLIP model is discussed in contrast to that of the alternative model,                  
and preliminary results suggest the importance of the fore-aft forces in gait initiation. Ongoing research focuses on                 
applying numerical optimization to discover biomechanically accurate modifications to the TSLIP model that provide              
a quantitative match to human data. 

What inspired you to participate in undergraduate research? 
I wanted to use my skills from classes to dive into problems that have yet to be solved. 

How did you get your research position, and what preparation did you undertake for it? 
I received my research position simply by asking. The professor I initially discussed research with did not have any                   
space in his lab, but he recommended I reach out to Dr. Wensing. After meeting with Dr. Wensing, we decided on a                      
plan for my research. I was given some reading by Dr. Wensing to familiarize myself with the work before I officially                     
began in his lab. 

Where was your research experience located? 
University of Notre Dame 

What did you get out of your research experience? 
In my research experience I have gained the skills to dive into a problem independently to learn more about it. More                     
importantly though, I grew in my ability to collaborate. That included discussing results and brainstorming next steps                 
with my advisor, but it also included reaching out to graduate students for their advice. On top of that, I have been                      
welcomed into Dr. Wensing’s ROAM Lab with open arms and developed personal relationships with many of its                 
members. 
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Analysis of the Statistical Uncertainty on Monte Carlo W Decay Events 

Christian Bunker 
Major: Physics 

Advisor: Josh Bendavid, CMS, CERN 

The mass of the W boson forms a key parameter in the Standard Model, and an accurate experimental determination                   
of this value is important in verifying the internal consistency of the Model. Statistical fluctuations in the distribution                  
of Monte Carlo simulated W decay events can introduce uncertainty in the W mass measurement, since limits on                  
computational power restrict the number of Monte Carlo events. However, it is possible to make use of the theory                   
behind W decay events to understand and reduce the statistical fluctuation in the decay parameters by parameterizing                 
the W decay cross section in terms of the so-called angular coefficients A0 ...A7, which reveal how the cross section                    
should be theoretically distributed. A smoothing process which reweights the noisy Monte Carlo data to this ideal can                  
reveal how the uncertainty on parameters of interest may be changed by removing the problem of data scarcity. These                   
parameters of interest are the so-called reconstructed parameters: the transverse momentum pT and pseudorapidity η of                
leptons produced in the W decay. This smoothing process is itself a computationally intense one which required                 
processing around 5 million simulated W decay events. However, application of the smoothing revealed that the                
statistical uncertainties on these reconstructed parameters were unchanged by it. This indicates that smoothing based               
on the angular coefficients would not be useful in decreasing the uncertainty on the W mass measurement. 

What inspired you to participate in undergraduate research? 
I wanted to get involved in a real physics research project to see if the physics research career path was for me. 

How did you get your research position, and what preparation did you undertake for it? 
I received the research position as part of the Notre Dame study abroad program in Geneva in partnership with Boston                    
University. To prepare for the high energy physics research, I did some directed reading here at Notre Dame and a                    
four week class at CERN on the computational physics techniques used there. 

Where was your research experience located? 
CERN, Geneva, Switzerland. 

What did you get out of your research experience? 
A better understanding of what doctoral and postdoctoral level experimental particle physics research consists of and a                 
solid grasp of the Python and ROOT programming languages. 
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An Elementary Proof of the Proof of the Prime Number Theorem 

Andrew Burke 
Advisors: Nicholas Lohr, Richard Birckett 

Mathematicians have been fascinated by prime numbers since antiquity. A fundamental question that comes up in the                 
study of primes is how they are distributed. If we denote the number of primes less than or equal to a given number x                        
by π(x), one might ask about the behavior of π(x) for large x. The Prime Number Theorem states that as x tends to                       
infinity, π(x)/(x/lnx) tends to 1. This can be interpreted as meaning that the probability that a number x is prime is                     
about 1/lnx. Gauss was among the first to formulate this conjecture around 1800 based on numerical evidence. It was                   
finally proven in 1896 by Jacques Hadamard and Charles-Jean Étienne la Vallée Poussin independently. Both of these                 
proofs used the tools of complex analysis. Later, in 1949, Atle Selberg and Paul Erdős published an elementary proof                   
of the prime number theorem, one that avoided the use of complex numbers. In my paper, I present a simplified                    
elementary proof of the theorem assuming no background in number theory on the part of the reader. 

What inspired you to participate in undergraduate research? 
I liked learning in my classes and thought it would be fun to learn more, especially about areas that I hadn’t had the                       
chance to cover in school. 

How did you get your research position, and what preparation did you undertake for it? Where was your research                   
experience location? 
My summer research was on campus at Notre Dame. I was in a reading group with undergraduates where we studied                    
number theory and graph theory. I got the position by submitting an application through COS SURF. We did not need                    
to do any preparation for the program. 

What did you get out of your research experience? 
I learned a lot about mathematics. I also learned about what research math is like and how to perform research and                     
write a paper on my own. It is nice to be able to focus on one problem for a prolonged period of time without                        
worrying about homework or exams. I really enjoyed the experience and look forward to continuing with further                 
undergraduate research. 
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Detection of PFAS in Turnout Gear Using PIGE 

Nick Caterisano 
Nuclear Science Lab 

Advisor: Dr. Graham Peaslee, Dept. of Physics, University of Notre Dame 

Firefighters in the United States are getting cancer at an alarming rate. They have increased risk of being diagnosed                   
with ten different types of cancer, some having odds greater than twice that of the general public.[1] In some ways this                     
is not surprising, given the countless hazards these men and women face each day. For the most part, firefighters                   
know these risks and can protect against them. For example, they wear self-contained breathing apparatus to protect                 
against smoke inhalation. What they do not account for are the covert dangers that may be lurking in the very gear                     
designed to protect them. That is, there are dangerous chemicals in their protective turnout gear, chemicals with the                  
potential to shed into the environment and potentially contribute to the alarming rates of cancer and other diseases in                   
firefighters. 
Our research focuses on a class of chemicals called perfluorinated alkyl substances (PFAS). We use the technique of                  
particle induced gamma-ray emission (PIGE) to rapidly measure the concentration of fluorine, which we can then                
relate to the concentration of PFAS in the samples. So far, we have been able to identify enormous concentrations of                    
several PFAS in new and old gear, throughout all layers of gear. The data also suggest that these chemicals degrade                    
greatly with use, leaving behind contaminated dust that can easily be ingested by firefighters. From the analysis of                  
dust from multiple firehouses, we see that PFAS is being found in dust and can be traced back, in part, to the turnout                       
gear. 

What inspired you to participate in undergraduate research? 
I loved the classroom work I was doing in Physics, but I wanted to do something that would give me a better                      
understanding of the real-world applications. Furthermore, I have always had a passion for environmental issues. The                
work I was able to do with the Peaslee Group allowed me to learn about spectroscopy and accelerator science while                    
making a difference in important environmental issues. 

How did you get your research position, and what preparation did you undertake for it? 
I reached out to Professor Peaslee during the semester because I was interested in getting involved in his research                   
group. Initially, I would come into the lab once or twice a week to learn about the accelerator and detectors, and                     
different processes of preparing samples. After a few months, I was able to start on my own project, which I carried                     
into the summer with College of Science funding. 

Where was your research experience located? 
 University of Notre Dame 

What did you get out of your research experience? 
I have learned very much about accelerator science, spectroscopy, and nuclear physics, things that are not taught in                  
much detail in undergraduate physics. I was also able to begin to make a real difference in people's lives. The nature                     
of my project allowed me to interact with some of the people who are affected by these contaminants every day. The                     
whole point of our research is to keep these people safe, and that is very rewarding for me. 
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Correlation Between Pupil Diameter and Memory 

Kaitlin Crawford, Dan Schor, Jamie Trout, Bradley Gibson 

In our experiment we are looking at eye-tracking data correlated with performance on an immediate free recall (IFR)                  
task. Specifically, how pupil fluctuations relate to performance on the task. It is known that pupil diameter is a                   
measure of attentional arousal, so we will be looking at how the fluctuations in pupil diameter are related to the                    
performance during the task. Participants are asked to complete an IFR task in which twelve words are flashed at them                    
one by one and then given 45 seconds to type as many of those words as they remember. In order to calibrate the                       
eye-tracker, participants are asked to stare at a cross on the screen for three minutes. It is during those three minutes                     
that we will look at fluctuations in their pupil diameter. We will be looking at how it is related to the primacy first                       
recall aspect of the serial position curve. We are currently in the process of analyzing the data so will have results later                      
on. 

I chose to do undergraduate research because I loved a class I took that explored memory and how that functions in                     
our brains. I wanted to know more and look at results from current experiments, so I joined Professor Gibson’s lab! I                     
met with Professor Gibson a couple times and asked for a spot in his lab. I started out helping run participants for                      
existing studies and began to ask questions about what the graduate students were studying. My curiosity eventually                 
led to the discussion of writing a thesis about a study our lab was conducting. We are currently running the                    
experiment again in order to look at different aspects of the data, so I am very excited to see what we find out!  
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Analyzing the Time Evolution of lam Gem A to Improve the Imaging of Exoplanets 

Maeve Curliss Major: Physics 
Advisor: Jeffrey Chilcote, Department of Physics, University of Notre Dame 

The time evolution of the point-spread function (PSF) of the lam Gem A was analyzed in order to improve direct                    
imaging of exoplanets. The PSF is how a point source is transformed after traveling through the atmosphere and the                   
aperture of the telescope. Direct imaging of exoplanets is a technique in which light from the exoplanet is detected,                   
allowing us to receive information about the exoplanet’s physical parameters. Because Lam Gem A is very bright                 
star, shorter exposures could be used, allowing us to see variations in the PSF on shorter time scales than normally                    
detected. In order to track the evolution of the PSF, we created a matrix with the correlation coefficient of each                    
image to every other image. After shifting the center of each image, filtering the images to remove non-PSF artifacts,                   
and subtracting off the median PSF, we calculated the Pearson correlation coefficients for the 12 second exposure                 
images. We found that the PSF was stable on 12 second time scales. In order to see if the PSF is unstable on shorter                        
time scales, the images with a 1.5 second exposure time can be used. In order to combat the low signal to noise ratio                       
in these images, all of the wavelengths of each image will be added together in order to increase the signal to noise                      
ratio of the image. We will continue to analyze the stability of the PSF of lam Gem A on these smaller time scales. 

What inspired you to participate in undergraduate research? 
After getting a taste of astrophysics from an introductory course, I knew that this is what I wanted to do for my career.                       
Astrophysics research captured my attention because it provides the opportunity to answer the question that humanity                
has been asking for ages: are we alone in the universe? 

How did you get your research position, and what preparation did you undertake 
for it? 
I have worked with Professor Jeffrey Chilcote since January 2019. After a semester of working under Professor                 
Chilcote, I submitted a research proposal to the Notre Dame College of Science Summer Undergraduate Research                
Fellowship who provided my funding. 

Where was your research experience located? 
University of Notre Dame 

What did you get out of your research experience? 
I had a valuable summer at Notre Dame where I fostered friendships with other physics majors and grew as a                    
researcher. I learned how to think creatively to solve intellectually challenging problems. My research experience with                
Professor Chilcote provided a solid basis for my future graduate studies. 

20 



Matthew Donahue 

Lakes across the northern hemisphere continue to experience increased dissolved organic carbon (DOC) levels. How               
these increases will impact lake communities is uncertain, as DOC has multifaceted effects on lakes. To explore the                  
possibility of DOC-directed evolution of D. catawba, we examined various life history characteristics of D. catawba                
from historically lower and higher DOC levels in otherwise similar halves of Long Lake. Clonal lines from each side                   
were exposed to either no DOC or a high concentration of DOC for 21 days. We observed no differences in body                     
width, body length, tail spine length, clutch size, time to maturity, and time to third instar between D. catawba of                    
either historic DOC condition and either DOC treatment, suggesting no evolution in D. catawba after 7 years of 4                   
mg/L difference in DOC. It is possible that not enough time has passed for significant evolution to occur in Daphnia,                    
but it is more likely that a 4 mg/L difference in DOC levels does not create strong enough selective pressure to induce                      
appreciable variation in the traits we measured. 
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Effect of IL-17 on Macrophage polarization in recovery following Acute Kidney Injury 

Joshua Davis Major: Biological Sciences 
 Advisor: David Basile, Dept. of Anatomy, Cell Biology, and Physiology, Indiana University School of Medicine 

 Coauthors: none 

Acute Kidney Injury (AKI) impedes the body’s ability to filter toxins from the blood, and is known to have negative                    
health effects on patients, including an increased risk for developing chronic kidney disease (CKD) and high                
mortality. Immune infiltration in AKI includes the presence of T cells and macrophages, which the latter of which can                   
take on two polarizable phenotypes, referred to as M1 and M2. Previous studies have suggested that the dynamic                  
between these two phenotypes influences the progression of multiple disease models, including AKI. Previous work               
in our lab suggests that Th17 cells, which produce the cytokine IL-17, play a role in the progression from AKI to                     
CKD, and may influence macrophage polarization. The goal of this project was to better elucidate the role of IL-17 in                    
macrophage polarization in recovery following AKI. We hypothesized that Il-17 aids in recovery following AKI by                
polarizing macrophages towards an M2 phenotype. In order to test this hypothesis, we utilized a model of unilateral                  
ischemia reperfusion using Sprague Dawley rats. Macrophages were isolated from the kidney and cultured and               
stimulated with Il-17 after 1 week. Macrophages infiltration decreased as time progressed following ischemia. Initially               
following injury, M1 macrophages dominate, while M2 and M1/M2 transitional cells are very low. As time progresses                 
and the rat enters the recovery phase, M1 levels reduce. Treatment with exogenous Il-17 shifted macrophage                
polarization towards the M2 phenotype. This suggests a role for Il-17 in recovery following AKI, given the                 
anti-inflammatory and wound healing and repair properties of M2 macrophages 

What inspired you to participate in undergraduate research? 
I really enjoyed my undergraduate science classes, but I wanted to get a more meaningful experience of what science                   
is like outside the classroom. This program was for more introductory students and was very applicable for my                  
interests. 

How did you get your research position, and what preparation did you undertake 
for it? 
I applied for the CTSI internship in february and received a waitlist off which I was accepted. I contacted the                    
professor and read some of his recent papers in order to understand the broad context of the research in his lab. 

Where was your research experience located? 
Indiana University School of Medicine at IUPUI 

What did you get out of your research experience? 
An exciting summer in indianapolis. I was able to network with IUSM faculty and staff which I will use as that is a                       
school I am considering for postgraduate work. I also gained a more accurate portrait of what research entails, which                   
was extremely valuable as I am still considering different career options, one of which is a career in scientific                   
research. 
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Metabarcoding Characterization of the Macaque Microbiome for Gluten-Containing Diets 

Katrina Fliotsos 
Major: Science-Business 

Advisor: Dr. Hope Hollocher, Department of Biological Sciences, University of Notre Dame 
Co-Authors: Benjamin Gombash, Chissa Rivaldi, Hope Hollocher 

Gluten is an interesting diet component to study given its role as a nutrient for specific gluten-metabolizing bacteria.                  
Previous research has highlighted the increased presence of several bacteria in gluten sensitive subjects, including               
Streptococcaceae and Lactobacillaceae. To identify whether gluten is associated with a change in bacterial abundance,               
we investigate whether the presence of gluten-containing diet items results in an altered microbiome composition in                
Long-tailed macaque (Macaca fascicularis) populations in Bali, Indonesia. Frequent opportunities for interaction            
between humans and macaques arise in populated city centers, heavily touristed forests, and sacred “Monkey               
Temples” across the island, resulting in a varied diet. In these areas, macaques have access to religious offerings,                  
agricultural crops, and provisioning by park staff, tourists, and local Balinese people. To identify whether gluten in the                  
diet is associated with a change in bacterial abundance, we investigated whether the presence of gluten-containing diet                 
items results in an altered microbiome composition using fecal samples (N=64) collected from long-tailed macaques               
in Bali. 16S rRNA and 18S rRNA metabarcoding were used to identify gut bacteria and gluten containing diet items,                   
respectively. Uncovering which specific bacteria are influenced by the presence of gluten will help us to better                 
understand the nature of the relationship between diet items and microbiome composition. 

What inspired you to participate in undergraduate research? 
I’ve always loved learning new things and figuring out how the world works, which I knew I could foster through                    
undergraduate research.  

How did you get your research position, and what preparation did you undertake for it? 
I met two undergraduate students in the Hollocher lab who were giving poster presentations about the microbiome,                 
which I was very interested in. I reached out to Dr. Hollocher a few days later, interviewed with her, and she offered                      
me a position in her lab. I spent my first semester in lab reading articles, attending lab meetings, and meeting with one                      
of the graduate students to learn as much as I could about the work being done in the lab and in the field. 

Where was your research experience located? 
University of Notre Dame 

What did you get out of your research experience? 
Participating in undergraduate research has equipped me with valuable scientific skills that I will be able to take to                   
other research opportunities in the future. Additionally, research has taught me virtues such as persistence,               
open-mindedness, and patience that I will carry in everything I do.  
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Investigating the implications of changes in fishing mortality of yellow perch (Perca flavescens) 
in the Upper Peninsula of Michigan  

Matthew Gerber 

Recreational fisheries have a significant role in the economy of the Great Lakes region. This study attempted to find                   
the optimal balance between yellow perch abundance and length so that both are optimized for the most effective and                   
publicly attractive fishing management style. This was accomplished using theoretical K values and comparing low               
and high mortality rates for various age cohorts. Data points were gathered in the field using fyke nets and                   
subsequently fitted to a Von Bertalanffy curve and modeled using RStudio. Results showed that the optimal balance                 
between length and abundance was approximately 40% to 50% annual mortality of each age cohort. In addition,                 
fishing mortality was shown to have a significant impact on population characteristics, even more so than fish growth                  
rate (K). This is important because it shows that the varying methods of fishery management are extremely important                  
in ensuring that the population is not overfished nor underfished. Likely, the most effective management practices are                 
instituting bag limits or length limits to allow for a limited mortality rate. Catch and release fishing is less effective                    
because the population experiences virtually no mortality and maintains a population with both high density and high                 
competition. This leads to shorter fish lengths, which are less appealing to anglers. 

I was inspired to participate in undergraduate research because I am currently trying to determine where I want to take                    
my career. Research is one of those options. I’ve realized that I really love to learn about aquatic sciences, so I was                      
hoping to discern if this was a potential career path for me. 

I got my research position by applying to the University of Notre Dame Environmental Research Center (UNDERC).                 
The preparation for the project involved taking a class on UNDERC and proper research methods, including statistical                 
tests. I also met with a mentor many times before the study was carried out in order to properly plan the methods and                       
practice some of the research techniques. I conducted the research in the Upper Peninsula of Michigan in one of the                    
lakes at UNDERC. 

The research experience was very fulfilling. I truly enjoyed the experience, especially the fieldwork. I have to say that                   
I miss it now that I’m back in the traditional classroom. 
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Quantification of Cadmium Selenid e Nanocrystal Surface Charging under Photoexcitation 

Robert Gipson 
Major: Chemistry-Computing 

Advisor: Emily Y. Tsui, Dept. of Chemistry and Biochemistry, University of Notre Dame 
Coauthors: Keith Schival, Keaton Prather 

Colloidal semiconductor nanocrystals, or quantum dots, have useful applications in areas like biosensors and              
photocatalysis because of their photoluminescence and unique electronic structure; however, the redox behavior of              
quantum dot surface traps can greatly hinder their usefulness in these applications. An iron tetracarbonyl molecular                
probe bound to the surface of quantum dots has been used along with infrared spectroscopy to analyze the redox                   
chemistry at relevant surface sites, such as charge buildup during photoexcitation. We have used the shift in the                  
probe’s carbonyl C–O stretching frequency to quantify the gain and loss of surface electrons during and after                 
photoexcitation. The progression of charge buildup over time fits well with models used previously for colloidal CdSe                 
photobrightening, and the experiments have shown the buildup of approximately 8 ± 2 electrons on the surface during                  
photoexcitation that are stable for hours under anaerobic conditions.  

What inspired you to participate in undergraduate research? 
After realizing that I did not want to pursue a career as a physician at the end of my first year of college, I went to one                            
of my chemistry professors looking for guidance and advice. He spoke with me about graduate school and                 
opportunities for careers in research, and at his recommendation, I joined a chemistry research group on campus. My                  
research at Notre Dame in inorganic chemistry and the summer I spent doing computational chemistry led me to a                   
much deeper understanding of systems at the molecular level, and I have treasured the ability to apply these insights to                    
my work and my life. 

How did you get your research position, and what preparation did you undertake for it? 
I have been working with the Tsui lab since the start of my sophomore year, and I was able to continue my research                       
during the summer because of the generosity of the College of Science and Glynn Family Honors Program Summer                  
Undergraduate Research Fellowship. In order to prepare for the summer, I read scientific literature relevant to my                 
topic and performed background experiments at the end of the spring semester. 

Where was your research experience located? 
The Tsui Inorganic Chemistry Group at the University of Notre Dame 

What did you get out of your research experience? 
My summer research opportunity gave me the ability to better discern and prepare me for my future. By working in                    
lab full-time, I was able to experience the life of a graduate student and confirm my desire to pursue a PhD in                      
chemistry after graduating from Notre Dame. I was also able to work independently on a project and learn new lab                    
techniques. In addition, a publication based on this work was just accepted at Nano Letters.  
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Bounding Products of Odd and Even Abelian Composition Factors in Finite Linear Groups 

Ting Gong 
Major:Honors Math and Philosophy 

Advisor: Yong Yang, Dept. of Mathematics, Texas State University 
Coauthors: Alex Betz, Le Moyne College, Max Chao-Haft, Harvey-Mudd College,  Anthony Ter-Saakov, Boston 

University 

The structure of a finite group has been studied in a lot of forms. In this paper, we are going to study the order of the                          
product of the odd and even Abelian composition factors. In 1993, Manz and Wolf found a bound for a finite solvable                     
group G acting faithfully, completely reducible on a vector space V. We use their results and analyze the structure of                    
the group mod out its maximal normal solvable subgroup in order to find a bound for the orders of the product of the                       
odd and even Abelian composition factors. 

What inspired you to participate in undergraduate research? 
I love solving problems in mathematics, so I applied to this REU, which lead to the working of this paper. Also, I                      
enjoy working with other people in mathematics. 

How did you get your research position, and what preparation did you undertake for it? 
I applied to the Texas State University REU online, and I got accepted. Of course I wrote my CV and short paragraphs                      
they want to know about me. Moreover, I worked through some parts of a reference before I started this research. 

Where was your research experience located? 
Texas State University 

What did you get out of your research experience? 
It was an exciting summer in Texas State University. I got to work in mathematics, and I love the working                    
environment with other people, and I enjoyed thinking about a problem for a long time until I get answers.                   
Furthermore, I met interesting people.  
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Demographic Structure of Eastern Hemlock and White Cedar Populations and Analysis of Growth 
Response to Climate 

Daniel Griffin 
Advisor: Dr. Rose Marie Muzika 

2019 

This study was a survey of the demographic structure of eastern hemlock and white cedar populations in                 
Northern Wisconsin. The growth response of each species to temperature and precipitation was also              
analyzed using climate data dating back to 1919. The species abundance in three size classes (canopy, tall                 
regeneration, short regeneration) was measured. Balsam fir was also included in the species abundance              
analysis due to in-field observation of high abundance at each location. A chi-squared test demonstrated that                
differences in relative species abundance at each canopy class were significant (p < 0.05). Hemlock and                
white cedar were more abundant in the canopy, but balsam fir generally dominated the other species in the                  
understory. This suggests that the species composition of the canopy may change in the future. No                
relationship was found between tree size and age for white cedar and eastern hemlock (p > 0.05). In                  
addition, no relationship was found between growth of either species and climate conditions (p > 0.05).                
These findings are likely due to the fact that competition between individuals has the strongest effect on tree                  
growth rate. An understanding of the population dynamics of hemlock and white cedar is important as                
climate change begins to have a stronger impact on forests in the Great Lakes region.  
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College Students Tracking ‘Glow’, to Prevent Childhood Blindness 

Authors: Brian Hall, Ashby Martin, Bryan Min, Lauren Milac, Danielle Terek, Megan Webber, Kasturi Haldar and 
Barbara Calhoun. 

Boler Parseghian Center for Rare and Neglected Diseases, University of Notre Dame 
Know The Glow Foundation Pacific Palisades, California, USA 

Disorders leading to childhood blindness afflict 1.4 million world-wide 1. Early detection leading to treatment is                
projected to prevent 80% of all childhood blindness2 , but is challenging, particularly for rare eye disorders. Students                  
at the Boler-Parseghian Center for Rare and Neglected Diseases, University of Notre Dame partnered with Know the                 
Glow foundation, to address the unmet need. We investigated ‘leukocoria’, a white reflection from the retina, which is                  
an early symptom of many eye disorders, including fatal retinoblastomas, and is detected as a ‘glow’ in the pupil by                    
flash or low-light photography. Extensive review of clinical literature was combined with natural history studies of                
patient medical records and interviews with patients and clinical experts to provide the most current and validated                 
association of leukocoria with a broad range of rare eye disorders as well as understanding of the daily complexities                   
and challenges of living with a rare eye disease. We developed posters, pamphlets and videos that guide how to                   
deploy cell phones and other simple visual diagnostic approaches to detect leukocoria and provide recommendations               
for follow up treatment, compliant with HIPAA.  
Piloting these tools in instructional programs in universities and colleges as well as primary care clinics with regional,                  
national and international partners are underway!  

What inspired you to participate in undergraduate research? 
I really enjoyed my Clinical Research for Rare and Neglected Disease course and I wanted to do something similar                   
over the summer. I also love working in the Rare Disease field! 

How did you get your research position, and what preparation did you undertake for it? 
I got my research position after working with Dr. Haldar and Barbara Calhoun (from my Clinical Research for Rare                   
and Neglected Disease class). I was also looking for things to do during my International Summer Service Learning                  
Program in Jerusalem and I wanted to see if we could develop a public awareness campaign in Israel/Palestine. 

Where was your research experience located? 
University of Notre Dame and Jerusalem 

What did you get out of your research experience? 
I learned a lot about rare eye disorders and the methods for diagnosing and treating them. I also learned a lot about the                       
health care system in Israel and Palestine. My summer experience enabled me to attend the Global Genes RARE                  
Patient Advocacy Summit in San Diego, the largest gathering of rare disease patients, caregivers, thought leaders, and                 
other rare disease stakeholders in the world!
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Modeling Outbreak Response for Lassa Fever to Inform Vaccine Demand Estimates 

Margaret Hartlage and Kathryn Strimbu 
Major: Biological Sciences 
Mentor: Dr. Alex Perkins 

Lassa is a viral, hemorrhagic fever endemic to West Africa that is transmitted to humans primarily through zoonotic                  
transmission from the multimammate rat (Mastomys natalensis). The objective of this study was to simulate Lassa                
fever incidence to project demand for outbreak response. Using case reports and age-stratified serological data, we                
estimated a force of infection (FOI) for each first administrative unit in countries where Lassa is endemic. We used                   
this to simulate zoonotic spillover. Outbreaks were simulated for each cluster of spillover cases using a                
branching-process model with starting points coming from projected spillover cases in each administrative unit. In               
order to simulate outbreak response and measure the impact of vaccination, simulated branching models were               
“pruned” based on assumed coverage of vaccination during outbreak response. Vaccinated individuals were assumed              
to be unable to transmit Lassa fever and would end that branch of the transmission tree. Due to the limited seasonal                     
time frame in which zoonotic spillover occurs and the low potential for human-to-human transmission of Lassa virus,                 
we found that the impacts of such an outbreak response strategy are likely to be very low, averting 10 or fewer cases                      
across endemic countries under most scenarios. Most, if not all, human-to-human transmission occurs in a nosocomial                
setting, so a strategy focused on vaccinating healthcare workers would likely be most effective and would require only                  
a few hundred doses of a one-dose vaccine in most years. 
What inspired you to participate in undergraduate research? 
Molly: I participate in undergraduate research because I love asking questions and diving deep into topics. It provides                  
knowledge and experience that I can’t gain in the classroom alone. 
Kathryn: Many of the upperclassmen biology majors I got to know during my freshman year encouraged me to get                   
involved with research as a way to explore my major outside of the classroom. Through my experience this summer                   
and in my semester research labs, I’ve learned a lot about the process behind scientific research and lab work. 
How did you get your research position, and what preparation did you undertake for it? 
Molly: I got my research position by emailing Dr. Perkins about my interest in his lab. I prepared for the position by                      
building my R skills and by doing background research on the diseases we would be working on. 
Kathryn: I emailed Dr. Perkins last spring to express interest in his work. I was initially interested in joining a lab this                      
fall, but he offered to have me start over the summer. I lacked any coding experience, so to prepare for the lab, I took                        
a few introductory courses for R in order to acquire a basic skill set in the coding language. I also read through some                       
articles on Lassa Fever which Dr. Perkins sent me in order to learn some basic information about the disease. 
Where was your research experience located? 
Our research experience was on Notre Dame’s campus in the Perkins Lab. 
What did you get out of your research experience? 
Molly: I got valuable hands-on experience in a computational biology project, which really helped me improve my R                  
skills. I also gained exposure to a new lab culture and working environment, allowing me to form important                  
professional relationships. 
Kathryn: This summer research experience provided me with some technical skills, such as reviewing literature and                
coding with R. I was also exposed to a research lab environment for the first time, which will be valuable in deciding                      
my career path later on.  
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Astrophysics of Orbital Moving Group Binaries used to Constrain the Age of Exoplanets 

Dillon Hasenour 
Major: Physics, Honors Mathematics 

Advisor: Jeffrey K. Chilcote, Dept. of Physics, University of Notre Dame 

The search for nearby, habitable exoplanets is one of modern observational astronomy’s primary focuses. Direct               
Imaging, a growing method of exoplanet detection, observes light emitting from the planet itself, which depends                
greatly on the age, size, and temperature of the source. To bound the age parameter, one can look at nearby binaries in                      
the moving group. To this end, the binary system 1RXS J195602.8-320720, a member of the Beta Pictoris moving                  
group, was examined across six observational periods spanning ten years in hopes of constraining the age of the                  
directly observed exoplanet Beta Pictoris b. The raw data was collected from Keck, Subaru, and Gemini’s public                 
archives. The images were reduced to correct for thermal noise and pixel-to-pixel variations on the detector by                 
applying the dark and flat-field calibrations. The distortion solutions unique to each instrument were employed. Since                
the system 1RXS J195602.8-320720 is a visual binary, a double gaussian fitting procedure pinpointed the location of                 
the two stars relative to each other. Orbital analysis of these results is ongoing and will result in the masses of the stars                       
being known. Finally, the masses of the stars will be used to bound the age of the system, which also serves as a                       
bound for the Beta-Pictoris moving group and particularly Beta Pictoris b. 

What inspired you to participate in undergraduate research? 
It seems like every other day, there is a new article about an interesting, newly discovered exoplanet. I wanted to                    
contribute to the field of astronomy that captures countless people’s imaginations. 

How did you get your research position, and what preparation did you undertake for it? 
I began my research with Professor Chilcote late fall semester 2018. The following spring semester of research laid                  
the groundwork for my summer with COS-SURF (College of Science Summer Undergraduate Research Fellowship).              
COS-SURF funded my focused summer of research. 

Where was your research experience located? 
University of Notre Dame 

What did you get out of your research experience? 
My research experience catapulted my understanding of modern observational techniques and bolstered my             
programming abilities. It also introduced me to great new friends from other universities also pursuing physics.                
Finally, the experience opened my eyes to what a career in research is like. 
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Investigating Healthcare Programs in Federally Qualified Clinics 
Allison Huffman 

Free clinics are a critical part of meeting health care needs in the United States. There are 1200 free clinics in the                      
United States that serve over 5 million patients a year. Studies show that low income and homeless are 3 times less                     
likely to proceed with prescribed treatment than the general population. My goal was to identify and compare the                  
services provided by clinics serving low income and homeless individuals and compliance by patients with their                
treatment orders. I was able to gather information on various clinics in diverse regions of the United States to gain a                     
better perspective on how clinics adapt to meet the needs of specific populations. In studying the different ways that                   
clinics in different regions of the country are structured, the rate of noncompliance, and the programs in place, I was                    
able to understand the effectiveness of methods and obstacles to compliance. The data allowed me to draw                 
conclusions and apply them to the Faith Mission Clinic to improve their services and gain a better understanding of                   
what is effective in achieving the best outcome for patients.  

What inspired you to participate in undergraduate research? 
I have completed basic science research in the past but I was interested in learning more about something more                   
directly related to my future career. I have volunteered at free clinics and wanted to investigate the programs they                   
have in different areas of the country to meet the needs of patients.  

How did you get your research position, and what preparation did you undertake for it? 
I reached out to clinics in different cities in the US and asked permission to visit and see the clinic. I prepared                      
questions for the heads of the clinics. 

Where was your research experience located? 
I completed the research at free or federally qualified clinics in Columbus, OH, Philadelphia, PA, and Oklahoma                  

City, OK.  

What did you get out of your research experience? 
I learned a lot about the dedication and time running a free clinic requires. I also learned about different obstacles                    
clinics face in healthcare of homeless populations. I also saw how different factors, such as location and funding,                  
impact the types of programs offered. I was able to see where the clinics might improve to better meet the needs of                      
patients and what they did effectively. Additionally, I became more aware of the obstacles patients face in receiving                  
care and what needs to be done to meet their needs. 
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Diagnosis and Management of Low-flow, Low-gradient Aortic Stenosis 

William Huffman 
Major: Biochemistry 

Advisor: Dr. Leonard Girardi, Dept. of Cardiothoracic Surgery, Weill Cornell Medical College 

Low-flow, low-gradient aortic stenosis (LF/LG AS) occurs when AS causes low mean transvalvular pressure gradient               
(≤40 mmHg) and stroke volume index (<35 mL/m2). This subset of severe AS accounts for 7% of asymptomatic and                   
15-35% of symptomatic patients. Diagnosis and management strategies vary for the different types of LF/LG AS. In                
terms of left ventricular ejection fraction (LVEF), LF/LG AS can be classified as classical or paradoxical: classical                
LF/LG AS presents with a reduced left ventricular ejection fraction (LVEF) <50%, while paradoxical LF/LG AS with                
a preserved LVEF ≥50%. In classical LF/LG AS, it is important to distinguish true-severe LF/LG AS from                
pseudo-severe LF/LG AS. The former is caused by low stroke volume and the latter by low transvalvular gradient due                  
to a combination of mild to moderate AS and low stroke volume. Aortic valve replacement (AVR) is recommended                 
for LF/LG AS by the 2014 American Heart Association/American College of Cardiology (AHA/ACC) Guidelines for              
the Management of Patients with Valvular Heart Disease and the 2017 European Society of Cardiology/European              
Association for Cardio-thoracic Surgery (ESC/EACTS) Guidelines on the management of valvular heart disease.            
However, the choice of surgical versus transcatheter aortic valve replacement (SAVR vs TAVR) is dependent on               
several factors. Conservative management has poor outcomes and is reserved for cases of severe LF/LG AS where                
aortic valve replacement in precluded. The severity of LF/LG AS cases continue to be misunderstood due to                
challenging diagnosis, and treatment remains complex. In this review, we discuss current diagnosis and treatment              
modalities for LF/LG AS.

What inspired you to participate in undergraduate research? 
I plan on attending medical school and am interested in surgery. This experience allowed me to see types of clinical                    
research and gain valuable skills for medical school. 

How did you get your research position, and what preparation did you undertake for it? 
I applied to this internship funded by the College of Science. This was a new type of research for me, but my other                       
experiences allowed me to adapt to a new research style. 

Where was your research experience located? 
Weill Cornell Medical College in New York City 

What did you get out of your research experience? 
Valuable experience in translational research and a longitudinal experience in a clinical setting around surgeons with                
time on rounds and in the operating room. 
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Effects of invasive Elodea canadensis on water chemistry of Alaska freshwater ecosystems 

Rachel Hughes 
Major: Program of Liberal Studies; Supplemental Environmental Science 

Advisor: Gary Lamberti, Department of Biological Sciences, University of Notre Dame 
Coauthors: Natalie Levesque, graduate student, University of Notre Dame 

Elodea canadensis, a submerged aquatic plant, was the first invasive aquatic plant species recorded in Alaska. E.                 
canadensis was first found in southcentral Alaska in 1982, but due to the remoteness of invaded systems, little                  
research has been done on its impacts on Alaska ecosystems. To better understand how E. canadensis may alter water                   
chemistry parameters, I planted fronds in 20 buckets on a sand substrate, with 20 control buckets of only sand, and                    
measured pH, dissolved oxygen (DO), specific conductivity (SpC), and total dissolved solids (TDS) three times per                
week over a period of four weeks. E. canadensis significantly decreased the SpC and TDS of the water                  
(Mann-Whitney U-test, p<0.001) but did not significantly change water temperature, DO, or pH (Mann-Whitney              
U-test, p=0.6044, p=0.111, p=0.2479). The significant decreases in SpC and TDS suggest that E. canadensis removes               
ions from solution, but lack of change in DO and pH suggests that photosynthesis is not the primary driver of the                    
differences between the two treatments.

What inspired you to participate in undergraduate research? 
In high school, I discovered a passion for freshwater ecology, but I had never worked in a lab. I decided to join Dr.                       
Lamberti’s lab in order to gain more experience with procedures and equipment, and also to discern whether I might                   
be interested in ecological research in the future. 

How did you get your research position, and what preparation did you undertake for it? 
I reached out to Dr. Lamberti in the spring of 2018, and after a brief interview, he offered me a position starting in the                        
fall. Over the summer of 2018, I was in touch with the graduate student with whom I would be working, Natalie                     
Levesque, and she explained to me the various parts of her research. We hatched the idea for the affectionately titled                    
“Bucket Project” during the fall of 2018 to study the effect of E. canadensis on water quality, and we began this                     
project in the spring of 2019. 

Where was your research experience located? 
University of Notre Dame, Galvin Life Sciences Center 

What did you get out of your research experience? 
As this was the first experiment that I had ever conducted from start to finish, I learned about the many variables that                      
shift in any scientific experiment. I gained experience working with equipment such as YSI and Hach probes, which                  
are very common in the field of aquatic ecology, and I increased my basic knowledge of the relationships between                   
vegetation and water chemistry. I hope to do a follow-up “Bucket Experiment” before I graduate to continue to study                   
these relationships. 
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Paenibacillus larvae antimicrobial peptide variants as antibiotic alternatives 

Veronica Kalwajtys 
Major: Biochemistry 

Advisor: Shaun Lee, Dept. of Biological Sciences, University of Notre Dame 
Coauthors: Fields, Francisco; Ross, Jessica; Gonzalez, Alejandro; Moran, Thomas 

Antimicrobial peptides (AMPs) are antibiotic alternatives that have potential to mitigate the antibiotic             
resistance crisis. Bacteria ribosomally produce AMPs called bacteriocins to compete with other bacteria in              
their environments. This project assessed the antimicrobial activity of a 96-peptide library that is based on                
larvacin AS-48, a bacteriocin produced by Paenibacillus larvae, which is a bacterial species that causes               
American Foulbrood disease in honeybees.[1] The library was designed to optimize the peptide charge,              
hydrophobicity, and amphipathicity, three biochemical characteristics found to be important to AMP            
activity.[2] The parent peptide of the library, larvacin AS-48, is similar to enterocin AS-48, a known                
bacteriocin produced by Enterococcus species.2 Previously, our lab has shown that linear variants of an               
AS-48 bacteriocin homologue can be effective antimicrobial agents,2 so it was hypothesized that the              
syn-larvacin library would also contain promising antimicrobial agents. The goal of this project was to test                
the antimicrobial activity and cytotoxicity of the larvacin variants and to begin to determine their               
mechanism of action against bacteria. MICs (minimum inhibitory concentrations) of the parent peptide were              
determined against four bacterial strains: E. coli, P. aeruginosa PAO1, S. pyogenes M1, and S. aureus                
USA300. The MIC was 32 uM against E. coli and 8 uM against S. pyogenes. There was no MIC of the                     
parent peptide against P. aeruginosa PAO1 or S. aureus USA300. Fourteen of the larvacin variants were                
bactericidal against both E. coli and S. pyogenes M1 at half the MIC of the parent peptide. MICs of these                    
fourteen peptides were found against all four of the bacterial strains previously mentioned. MICs were as                
low as 16 nM for E. coli, 125 nM for S. pyogenes M1, 16 uM for P. aeruginosa PAO1, and 1 uM for S.                        
aureus USA300. The cytotoxicity of many of the peptides has been tested with an ethidium homodimer                
assay of human keratinocytes (HaCaT cells). Of the variants tested thus far, none have demonstrated               
significant cytotoxicity. To observe bacterial membrane lysis caused by the larvacin variants, live imaging              
was done of green fluorescent protein (GFP) leakage from GFP-expressing E. coli treated with the peptides.                
Of the peptides tested with this experiment, many caused significant GFP leakage over an 8-hour incubation                
period. The antimicrobial activity and cytotoxicity testing support the hypothesis that the syn-larvacin             
variants have potential as effective antibiotic alternatives, and future experiments will be used to further               
assess their cytotoxicity and mechanism of action. 

What inspired you to participate in undergraduate research? 
I initially decided to participate in undergraduate research sophomore year to get a better understanding of                
how scientific research works and to learn what it would be like if I chose to go to graduate school. I was                      
interested in microbiology and was very lucky to end up in the Lee Lab and have been doing research on                    
antimicrobial peptides there since then. 
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How did you get your research position, and what preparation did you undertake for it? 
My research in the Lee Lab this summer was funded by COS-SURF. I had been working on the syn-larvacin                   
project throughout my junior year, so the work I did over the summer was a continuation of what I had                    
already started. Pancho Fields, my post-doc mentor, taught me all the lab skills that I needed for this project. 

Where was your research experience located? 
University of Notre Dame, Department of Biological Sciences in Galvin 

What did you get out of your research experience? 
I was able to make significant progress on the syn-larvacin project in a much shorter amount of time than I                    
would be able to during the school year. The work I have done on the syn-larvacin project will be part of a                      
Lee Lab publication about several antimicrobial peptide libraries. This summer I was able to attend the                
American Society for Microbiology’s national conference, ASM Microbe, in San Francisco. I presented a              
poster there about my summer research from last year, which was also funded by COS-SURF. I learned a lot                   
from this conference about the field of microbiology and had a great experience presenting my poster there. 
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HECTOR, the p-Process, and Solving the Inconsistencies in the Al 27(p,𝜸)Si28 Cascade 

Sean Kelly Major: Physics 
Advisor: Anna Simon, Dept. of Physics, University of Notre Dame 

Coauthors: Anna Simon, Rebeka Kelmar, Orlando Gomez, Craig Reingold, Alex Dombos, Tessa Klein 

The High Efficiency Total Absorption Spectrometer (HECTOR) was designed to measure capture cross sections              
relevant for astrophysical processes. One of the informative capture reactions used to evaluate HECTOR’s              
performance is 27Al(p,γ)28Si. However, the resulting spectra from reactions measured with the γ-summing technique of               
HECTOR cannot be reproduced using known γ-ray cascades for 28Si. The resonance strengths obtained in an                
experiment with HECTOR in the Notre Dame Nuclear Science Lab also differ from literature, so we utilized Geant4                  
to simulate the same capture reaction with a model of HECTOR and compare to experimental results. Our goal is to                    
discover and correct for incomplete gamma branching probabilities. The comparison of our simulated detector in               
Geant4 to the lab setup will be discussed, along with an explanation on how we used the Geant4 simulation to derive                     
corrections to the Silicon-28 level scheme. 

What inspired you to participate in undergraduate research? 
One of my greatest goals in life is to better understand why and how the things that take place in our universe happen.                       
Undergraduate research, especially in nuclear astrophysics, is the perfect opportunity to get closer to that. 

How did you get your research position, and what preparation did you undertake for it? 
I have been a member of the Simon Group since March 2018, when I sought out Dr. Simon after a class I had with                        
her. I was able to continue my research through the summer thanks to a grant from the College of Science here at                      
Notre Dame—the Summer Undergraduate Research Fellowship. 

Where was your research experience located? 
University of Notre Dame 

What did you get out of your research experience? 
I continued to grow in my understanding of nuclear physics and the equipment and methods used for studying it. I                    
also took a big step forward in my problem solving and critical thinking skills, especially through working on difficult                   
coding projects. My greatest takeaway, however, was what it is like to be a 9-5 researcher during the summer. 
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Synthesis of Fluorescent Figure-eight Molecules 

Ryan Klevens 

Lasso peptides are a relatively new class of entangled peptide structures that have been found to be extremely stable at                    
a wide range of temperatures and pH values and to resist degradation by most proteases. The rigid structure an                   
extremely attractive model for drug discovery and as a targeting scaffold for fluorescence molecular probes. A major                 
impediment to further study is the lack of a robust synthetic route to access these molecules. To rectify this problem, I                     
have synthesized several new fluorescent lasso peptide mimics, two symmetrical structures with 800 nm fluorescence               
emission wavelength and one with 700 nm emission. These mimics serve as models from which to build purely                  
organic scaffolds into a true lasso peptide. Further, I utilized two different synthetic pathways to create these                 
molecules. The products were confirmed by NMR, mass spectroscopy, and UV and fluorescence measurements. The               
800 nm fluorescent probes exhibit a mixed set of aggregation structures in aqueous solvent, while the 700 nm system                   
arranges itself as a mixture of monomers and H-aggregates. 

What inspired you to participate in undergraduate research? 

I’ve always enjoyed lab work, particularly in organic chemistry, and wanted to study biochemistry so I could work at                   
the interface of biology and chemistry, and working in the Smith Lab gives me the perfect opportunity to perform                   
organic synthesis to build molecules with biological applications. 

Where was your research experience located? 

I had been in a different research lab the fall of my sophomore year and was looking to transfer, and after Dr. Smith                       
came to our biochemistry seminar class and talking with a friend who was already working in the lab, I realized that                     
this was the lab and field I wanted to conduct research in. To get into the lab for spring of sophomore year, I simply                        
emailed Dr. Smith and met with him to discuss the possibility. For my summer position, I just asked Dr. Smith and                     
my graduate mentor, Canjia, about it. My research lab is located in McCourtney Hall on the campus of the University                    
of Notre Dame. 

What did you get out of your research experience? 

I was able to do an incredible amount of work and be extremely productive with my project. I got to see a project                       
through from its beginning and see where we can take this work. I learned a great deal about working in a research lab                       
from my graduate mentors and affirmed my desire to continue onto graduate school. 
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The Effect of Glucocorticoids on Retinal Vascularization in Preterm Infants 

Hannah Koechley Major: PreProfessional Studies 
Advisors: Mathavan Sivarajah, MD, MetroHealth Medical Center; Prem Shekhawat, MD, MetroHealth Medical 

Center; Jonathan Sears, MD, Cleveland Clinic Cole Eye Institute 
Coauthors: Christiane Mhanna, DO; Merlin Pinto, MD; Mathavan Sivarajah, MD; Jonathan Sears, MD; Prem 

Shekhawat, MD 

Glucocorticoids are standard of care to induce lung maturity and improve health outcomes in preterm infants. They                 
are, however, potent drugs, and have been shown to have detrimental effects on growth and development of various                  
organs, including the eye. Repeated and prolonged use of glucocorticoids may result in delayed retinal maturation and                 
increased incidence of severe retinopathy of prematurity (ROP) in preterm infants. ROP is an eye condition in which                  
aggressive retinal neovascularization occurs in preterm infants, potentially leading to impaired vision or even              
blindness. ROP is prevalent in preterm babies born before 31 weeks or at a very low birth weight (<1500 g) due to the                       
fact that early delivery disrupts normal retinal vascularization. The effect of glucocorticoids on the retinal               
vascularization of preterm infants has not been well studied but animal data has shown that prolonged usage in high                   
doses will lead to hypoplasia of the eye and apoptosis of retinal layers with poor vascular growth. This study was                    
conducted, then, to determine the association between glucocorticoid usage, stage and severity of ROP, and number of                 
days until full retinal vascularization in preterm infants. A retrospective chart review was performed for infants                
admitted to MetroHealth Medical Center’s NICU between January 2015 and March 2018 who underwent an eye exam                 
as part of ROP screening. Dose and duration of corticosteroid used and any zone and stage of ROP during the NICU                     
stay were recorded, as were the number of days to full vascularization of the retina (in corrected gestational age) for                    
all preterm infants. Data was analyzed as descriptive statistics using a t-test with correction for multiple comparisons,                 
Pearson correlation, odds ratio, and Kaplan-Meier with Cox regression curves. Preliminary results found a linear               
relationship between days to full vascularization and the usage of glucocorticoids, with a statistically significant               
difference (p<0.001) in days to full vascularization in corrected GA between preterm infants who received steroids                
and those who did not receive any steroids during their NICU stay. All patients on steroids showed a significant delay                    
in days to full vascularization (p=0.025), and the odds of delayed full vascularization was 1.7 times higher in patients                   
who received steroids compared to those who did not. Additionally, a greater correlation was found between total                 
steroid days and days to full vascularization in corrected GA (R² = 0.22) than between total dose of steroids and days                     
to full vascularization in cGA (R² = 0.17). Both total steroid days and total dose of steroids resulted in an increased                     
number of days to full vascularization in cGA that was statistically significant (p<0.001). Further research plans to                 
expand this project to Cleveland Clinic NICU patients in addition to MHMC NICU patients over a greater span of                   
years. 

What inspired you to participate in undergraduate research? 
Problem solving and finding creative answers to pressing scientific questions is an important component of any                
medical profession, so I wanted to gain experience working on a research project before graduating from Notre Dame                  
and attending medical school. I plan to become a pediatric ophthalmologist, so the opportunity to participate in                 
research in my area of interest was one I couldn’t turn down. 
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How did you get your research position, and what preparation did you undertake for it? 
I applied to the Chester Summer Scholar Program at MetroHealth Medical Center in Cleveland, OH. My application                 
consisted of personal essays, my transcript, and letters of recommendation from Notre Dame professors. After being                
accepted to the program, I had to complete MHMC training sessions and attend an orientation before being able to                   
work in the hospital. 

Where was your research experience located? 
MetroHealth Medical Center main campus in Cleveland, Ohio. 

What did you get out of your research experience? 
I loved my summer at MHMC! Not only was I able to work on a research topic I was passionate about, but I was also                         
able to shadow in any department of the hospital. I met and formed connections with other Ohio undergraduate                  
students in the program, as well as my mentors and coauthors on the project, and had the opportunity to present my                     
research findings at a poster presentation. The research project is ongoing, and I hope to continue involvement in the                   
project in any way I can from Notre Dame. I’m fortunate to have worked in such a positive, supportive environment                    
this summer, and I know that my experience at MHMC has provided a solid framework for my post-grad continued                   
studies.  
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Discordance of Oncotype DX Scores in Bilateral and Unilateral Multifocal Breast Cancers 

Jenna Koenig 
Major: Biological Sciences, Greek & Roman Civilizations Supplementary Major 

Advisor: Constance T. Albarracin, MD, PhD, Department of Pathology, The University of Texas MD Anderson 
Cancer Center 

Coauthors: Jing Wang, Hui Chen, Isabelle Bedrosian, Yun Wu 

Oncotype DX (DX) is a 21-gene expression profiling test that generates a recurrence score (RS) which is used to                   
determine the efficacy of chemotherapy. The DX test has become standard of care in the management of ER-positive,                  
lymph node-negative (ER+/LN-) breast cancer (BC). However, in ER+/LN- patients with bilateral BCs and unilateral               
multifocal BCs, it is not well defined when testing of these different foci is necessary to inform use of chemotherapy.                    
We evaluated the concordance of DX results in bilateral BCs and in unilateral multifocal BCs and characterized                 
pathological predictors of discordant DX RS. 1321 ER+, HER2- primary invasive BC female patients with DX                
performed between 2011 and 2018 were reviewed. 18 bilateral BCs patients (36 tumors) and 13 multifocal BCs                 
patients (27 tumors) with DX testing in all tumor foci were included. RS were analyzed as low risk group (RS<18),                    
intermediate (RS 18–30), and high group (RS>30). Discordance or discrepancy was present when tumor foci for a                 
patient had different RS score, histology (ductal, lobular), grade (low, intermediate, high), Ki67 index or PR staining                 
(positive, negative). All tumors were ER+ by IHC/DX and HER2- by IHC/FISH/DX. DX RS were discordant in 50%                  
of bilateral BCs and 54% of multifocal BCs. However, bilateral BCs were present in significantly older (p<0.01)                 
patients and have more discordant histologic type (p<0.05) as compared to multifocal BCs. Other histologic               
parameters were not significantly different between bilateral BCs and multifocal BCs, as both groups exhibited similar                
histologic grade, Ki67 and PR between foci. Interestingly, concordant DX RS were more likely to be associated with                  
similar histologic grade and Ki67 in 89% (8/9) of bilateral BCs and 100% (6/6) of multifocal BCs. In contrast,                   
discordant DX RS were more variable having similar histology grade in only 56% (5/9) and 57% (4/7) and similar                   
Ki67 in 44% (4/9) and 43% (3/7) of bilateral and unilateral multifocal BCs, respectively. Discordance of DX                 
recurrence scores is common in both bilateral BC and unilateral multifocal BC. Discordant DX RS are more likely to                   
have variable and discrepant histologic grade and Ki67. Therefore, testing multiple foci should be considered               
particularly when histopathologic features are discrepant.  
What inspired you to participate in undergraduate research? 
I have always been curious to know more about the mechanisms of disease and was eager to get involved in                    
translational undergraduate research where I could delve into the details of what causes disease like cancer to develop                  
and progress and use this knowledge to try to help create treatment options. 
How did you get your research position, and what preparation did you undertake for it? 
I applied through Notre Dame to attend the MD Anderson Summer Experience program. My preparation working in                 
Dr. Siyuan Zhang’s lab at Notre Dame helped shape my experience at MD Anderson, while extending my experience                  
in a very different project. 
Where was your research experience located? 
MD Anderson Cancer Center in Houston, Texas 
What did you get out of your research experience? 
I learned how retrospective clinical research operates and saw how quickly such research can make an impact. My                  
experience really bridged my understanding of the translation of basic science research to the clinic. 
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The pH-sensitive Mechanism of the IDH1-R132H Mutation Recurrent in Glioma Cancer Cells 

Jessamine Kuehn 
Major: Biochemistry 

Advisor: Katharine A. White, Ph.D., Dept. of Chemistry and Biochemistry, University of Notre Dame 

This experiment explores the mechanisms of the R132H mutation in the metabolic protein isocitrate dehydrogenase 1                
(IDH1). The R132H-IDH1 mutation is recurrent in 70% of gliomas. This mutation is the exchange of a basic amino                   
acid with an amino acid with a pKa near neutral. This mutation may allow R132H-IDH1 to change its structure with                    
changes in the intracellular pH (pHi), functioning as a molecular switch to confer pH sensing. While IDH1-WT                 
converts isocitrate to alpha-ketoglutarate, IDH1-R132H converts alpha-ketoglutarate to 2-hydroxyglutarate in an           
oxidative reaction. Prior work shows that this reaction occurs fastest when both IDH1-R132H and IDH1-WT are                
present. This leads to the hypothesis that the mechanism of 2-hydroxyglutarate production requires heterodimer              
formation. It has been shown that more 2-hydroxyglutarate is produced at low pH, and high levels of                 
2-hydroxyglutarate are associated with lesser grade gliomas. Thus we predict that heterodimer formation will be              
pH-sensitive with increased formation at low pH. We expressed and purified IDH1-WT and IDH1-R132H from E.               
Coli. After confirming activity, we measured heterodimer formation by running native gels at two different pH values.                
The results indicate that the hypothesis is correct: heterodimer formation is pH-sensitive and is increased at low pH.                 
This pH-sensitive mechanism transforms our understanding of how this highly recurrent mutation functions. This             
work highlights the complicated role of IDH1-R132H as a drug target and 2-hydroxyglutarate as a biomarker in                
gliomas.

What inspired you to participate in undergraduate research? 
I’m planning on going into pharmacology research, and I knew that having research experience as an undergraduate                 
would be an invaluable chance to get an idea of what going into research would look like. I also wanted to gain skills                       
and knowledge on common lab techniques and professional development. It’s also motivating to know that my work                 
in the cancer research lab could actually impact the development of a treatment for cancer in the future. 

How did you get your research position, and what preparation did you undertake for it? 
I emailed professors whose lab descriptions looked interesting on chemistry.nd.edu, and I was interviewed by               
Professor White in the spring. I worked in the lab over the summer, after submitting a research proposal and receiving                    
the Research Like A Champion (RLAC) grant from the Harper Cancer Research Institute. 

Where was your research experience located? 
Harper Cancer Research Institute 
University of Notre Dame 

What did you get out of your research experience? 
Doing research over the summer was a wonderful opportunity to experience day-to-day life working in a lab. I had the                    
chance to get to know several experienced researchers working on cancer research, and I enjoyed getting to know the                   
other people in my lab and learning about their various pH-related projects. I gained experience and knowledge about                  
biochemistry lab techniques and sterile technique, and the skills and connections I made will provide a foundation for                  
my remaining three years at Notre Dame and beyond. 
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Implementation of Pair Instability Processes into COSMIC 

Michael Kurkowski 
Major: Physics, Mathematics 

Advisor: Vicky Kalogera, Dept. of Physics and Astronomy, Northwestern University 

Pair production within the cores of massive stars is predicted to lead to instabilities that result in a lack of remnant                     
black holes with masses between 45 and 135 solar masses. The detection of gravitational waves due to binary black                   
hole mergers allows for a new way to explore this mass gap and its properties. With the first catalog of mergers from                      
the LIGO/Virgo collaboration, most merging black holes were determined to have component masses less than 45                
solar masses. To explore these scenarios in more detail, population modeling is an important tool which provides a                  
way to understand gravitational wave detections and compact object populations more fully. We implement              
(pulsational) pair instability supernova (PPISN) prescriptions from various numerical and theoretical work into             
COSMIC, a binary population synthesis code used to model various astrophysical phenomena. The proper              
implementation of such phenomena are important for LIGO detections, and can have significant implications for the                
formation channels of black holes that are found within this mass gap. We implement three new PPISN prescriptions                  
and investigate the sensitivity of the black hole mass spectrum to binarity and metallicity. We find that at higher                   
ZAMS masses, remnant black holes in binary systems have lower masses than those from isolated stars, and the pair                   
instability process is really only manifest at lower metallicities, below about one quarter the solar metallicity.  

What inspired you to participate in undergraduate research? 
I have a deep curiosity for how the universe works. 

How did you get your research position, and what preparation did you undertake for it? 
I emailed Professor Kalogera saying I was interested in her work and wanted to further her research. She responded                   
saying there was an open position and helped me acquire funding for the summer. 

Where was your research experience located? 
Northwestern University 

What did you get out of your research experience? 
An insight into graduate student life at Northwestern, where interdisciplinary astrophysics research is valued and               
performed at a rapid and informative pace. 
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Olivia Lanchoney 

PterP is an adaptable, flexible ligand that can be used to stabilize group 10 complexes in the 0 and +2 oxidation states                      
and can coordinate in both the cis or trans configuration. As such, PterP shows potential for the stabilization of nickel                    
and palladium catalysts, which have applications in the synthesis of specific organic molecules and activation of inert                 
bonds, such as C-H bonds. Two projects were conducted investigating the applications of PterP: the synthesis and                 
selectivity of a (PterP)Pd(allyl)Cl catalyst in hydroamination reactions, and the synthesis of a (PterP)Ni alkylidene. The                
(PterP)Pd(allyl)Cl catalyst synthesis pathway involved the synthesis of (PterP)Pd0, which was subsequently reacted to              
form (PterP)Pd(allyl)Cl. Furthermore, the (PterP)Ni alkylidene complex was pursued by first attempting to synthesize              
(PterP)Ni0 and then reacting the purported Ni(0) species with di-p-tolyldiazomethane to test the ability of (PterP)Ni0 in                 
forming a carbene. 1H and 31P NMR spectroscopy for both the (PterP)Pd(allyl)Cl compound and (PterP)Ni0 show                
promising results. Efforts are ongoing to further characterize these compounds by x-ray crystallography and move               
forward in studying the selectivity of the suspected (PterP)Pd(allyl) catalyst, as well as synthesize a (PterP)Ni0                
alkylidene.  
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Kepler Light Curve Analysis of V2400 Oph 

Andrew M. Langford 
B.S. Physics 

Advisor: Peter Garnavich, Ph.D., Department of Physics, University of Notre Dame 
Co-authors: Peter Garnavich, Colin Littlefield 

While many astronomical objects take human lifetimes or more to observe change, a class of binary stars systems                  
called cataclysmic variables can be relied upon to provide visible fluctuations with only hours of observations. The                 
source behind this exciting phenomenon are two stars orbiting so closely that stellar matter flows from one star to                   
another. The star that is responsible for such a strong gravitational pull is called a white dwarf. A white dwarf is the                      
dense burnt-out core of a star similar to the sun. The secondary star, often a red dwarf has a radius which extends past                       
the point at which the gravitational forces of each star are equal. Thus, the stellar material past this ‘Lagrangian point’                    
will flow towards and accrete onto the white dwarf. This presentation reports findings from K2 mission data on the                   
cataclysmic variable star (cv) V2400 Oph. The K2 mission was a secondary mission of the Kepler Space Telescope                  
that consisted of ~80-day observing campaigns in a single patch of sky. This allowed for uninterrupted data cadenced                  
at either 1-min or 30-min intervals of at least 10,000 targets per campaign. The opportunity for 80 days of                   
uninterrupted continuous data opens opportunities for precise photometric analyzation not possible with ground-based             
observations. V2400 Oph has been previously defined as a disk-less intermediate polar (IP) with asynchronous spin                
and beat periods while having a magnetic field of 9–29 MG. IPs are a class of variable which have a strong enough                      
magnetic field to influence accretion but may also allow for disk formation. The data consists of ~74 days of optical                    
observations cadenced at ~60 seconds. This length of uninterrupted data permitted precise calculation of the rotational                
properties of the white dwarf. We derived a beat frequency of 86.107 cycles per day and spin frequency of 93.132                    
cycles per day. Strong power signals were also present in the second and third beat harmonics. Trailed power spectra                   
reveal the strength of beat period to be highly variable over the duration of the observation. We plan to further                    
investigate the unfamiliar characteristics of V2400 Oph in the context of the unidentified accretion mechanism. One                
specific mechanism includes a diamagnetic blob model. A proposed causation for the variability of beat strength is                 
accretion following the magnetic field lines colliding with diamagnetic blobs orbiting the white dwarf. This violent                
event would cause an irregularity of flux intensity that overwhelms the normal flux periodicity of the light curve.  
What inspired you to participate in undergraduate research? 
I have always asked the question, “why?” and “how?” Undergraduate research gives me the chance to see for myself                   
how the universe works and why it works the way it does. 
How did you get your research position, and what preparation did you undertake for it? 
I expressed an interest in using Krizmanich telescope to my first semester physics professor and he encouraged me to                   
speak with the department chair about starting research in astrophysics. To begin working on a publication, I spent                  
about five months learning about the subject matter before finally be able to contribute meaningful work. 
Where was your research experience located? 
University of Notre Dame 
 What did you get out of your research experience? 
My research experience has given me an exciting outlook on my education and future care. 
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Biosurveillance of Vector-Borne Diseases in Northern Belize 

Diane Lee 
Major: Science Business 

Advisor: Nicole L. Achee, Eck Institute of Global Health and Dept. of Biological Sciences, University of Notre Dame 
Coauthors: Dr. John Grieco, Donovan Leiva, Marie Pott, Marla Magana, Alvaro Cruz, Tatyana Belinskaya, Joanne 

Zhang and Dr. Chien-Chung Chao 

The Belize-Mexico border receives hundreds of thousands of migrants each year as they pass through during their                 
journey to the United States. Of particular concern in this area is the transmission of vector-borne diseases, which not                   
only harm those infected but also have the potential to cause emergent infections in local populations. A proven                  
effective technique for tracking human diseases carried by arthropod vectors such as mosquitoes, ticks, and               
triatomines is Luminex XMAP technology, an assay that combines multiple molecular reactions into one test,               
allowing for efficient screening of pathogen infection in a single sample. But, significant knowledge of host and                 
pathogen taxa of interest (biological intelligence) is required to appropriately design oligonucleotide probes required              
for the XMAP technology so that it is effective in the geographic area of interest. The purpose of this study was to                      
enhance existing knowledge on tick-borne diseases in northern Belize, Central America by developing an XMAP               
assay specific to vector hosts and pathogens. This will be achieved by establishing a baseline dataset of vectors and                   
pathogens they may harbor through in-country field collections, morphological identification of field-collected            
samples and DNA barcoding, as well as pathogen detection in samples using qPCR. Thus far, 1,530 ticks have been                   
collected from six villages in the northern Orange Walk and Corozal Districts of Belize, Central America: Indian                 
Village, San Lazaro, San Antonio, Copper Bank, Patchacan, and Sarteneja. Sampling in each village was conducted in                 
a single day during a two-week period (June 10-21, 2019). Two sampling techniques were used, 1) active collection                  
from domestic animals and 2) passive capture from vegetation using tick drags. Samples were morphologically               
identified at the Belize Vector Ecology Center then later processed at the Navy Medical Research Center using qPCR                  
to screen for the presence of Rickettsia, Ehrilicia, and Anaplasma specific genera. A total of 1,472 and 58 ticks were                    
collected from domestic animals and tick drags, respectively. Initial morphological data from a subset of previously                
collected ticks from Belize indicate Amblyomma ovale, Ixodes affinis, and Rhipicephalus sanguineus to be the               
predominant species. Initial laboratory results have not indicated pathogen infection, although the sample size for               
these tests were small. Future tick sampling in Belize is planned for Nov 2019 and again Mar 2020 to allow seasonal                     
trends in tick species, density and pathogen presence to be evaluated. Data will be integrated into the Walter Reed                   
Biosystematics Unit online repository for broader use. 

What inspired you to participate in undergraduate research? 
I found that in this area of research I could combine my interests in public health and Latin America. Additionally, I                     
wanted to further develop my ability to ask and answer complex questions, which I believe my experiences have                  
allowed me to do. 
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How did you get your research position, and what preparation did you undertake for it? 
I learned about Drs. Achee and Grieco’s lab towards the end of my first year and was interested in their research. I                      
reached out to them to see if I could learn more about their work and potential opportunities to learn. I shadowed an                      
upperclassman my first semester in the lab and then was able to assist her with her research project. Then, Dr. Achee                     
and I decided that I should apply for funding through the University of Notre Dame’s College of Science Summer                   
Undergraduate Research Fellowship to participate in this current project. 

Where was your research experience located? 
Various components of this project were conducted in different places, including the University of Notre Dame,                
Orange Walk and Corozal Districts, Belize, and Silver Spring, Maryland. 

What did you get out of your research experience? 
My experiences this summer allowed me to appreciate many components of the research process, from field                
collections to laboratory analysis. Further, I appreciated getting to work with people all over the world in their                  
respective areas of expertise. 
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Childhood maltreatment mediates the relationship between maternal stress physiology and elaborative 
reminiscing quality 

Christopher Lembo 
Major: Neuroscience and Behavior 

Advisor: Kristin Valentino, Dept. of Psychology, University of Notre Dame 

The way mothers help their children construct elaborative narratives of the past, through reminiscing, is critical in                 
shaping many aspects of children’s development, especially in the preschool years when children’s verbal skills               
undergo rapid development. Not only does a mother’s reminiscing strengthen the child’s ability to establish               
representational models, but it also plays a significant role in the child’s cognitive and socioemotional development.                
Another reason reminiscing is important is because it mediates the effects of maltreatment on child outcomes such as                  
stress physiology. The hypothalamic-pituitary-adrenal (HPA) axis is especially critical because of its role in              
responding to stressful situations. Cortisol is released from the HPA axis in dysregulated ways when the child                 
experiences maltreatment, and the effects are often long-lasting, thereby affecting the child’s development. Previous              
studies have researched the connection between maternal reminiscing and child stress physiology, and found that less                
elaborative maternal reminiscing is predictive of children’s cortisol dysregulation. However, less is known regarding              
the specific factors that influence how mothers reminisce with their children. Because mothers’ ability to engage in                 
high quality reminiscing is important for child functioning, gaining a better understanding of the factors that                
contribute to maternal reminiscing quality is necessary. Prior research demonstrates that maltreating mothers engage              
in lower quality reminiscing than nonmaltreating mothers. In this study, we extend this past research to examine the                  
contributions of maltreatment and maternal stress physiology on maternal reminiscing quality within a sample of               
N=248 mothers (n=165 maltreating) and their 3- to 6-year-old children. The current study uses a parent-child                
reminiscing task in which mothers discuss past times the child felt happy, sad, sacred and angry, and measures of                   
maternal diurnal cortisol to continue researching the relationship between maltreatment, reminiscing, and stress             
physiology. The reminiscing task was coded for the quality of the mother-child emotion discussion, and cortisol was                 
measured via saliva samples for the mother only. These saliva samples were collected for two consecutive days at                  
three times during the day, at waking, midday, and bedtime, in order to provide measures of cortisol levels and slope                    
across the day. The reminiscing task was done in-lab, while saliva samples were taken at-home. The main aim of the                    
current study is to examine whether maternal cortisol levels and slope across the day predict maternal sensitivity                 
displayed in the quality of the elaborative reminiscing task. More specifically, there are three hypotheses: 1) lower                 
maternal cortisol levels will be positively correlated with lower reminiscing quality, 2) flatter diurnal cortisol slopes                
will be positively correlated with lower reminiscing quality, and 3) child maltreatment will moderate the relationship                
between maternal stress physiology and elaborative reminiscing quality, in that the relationship between cortisol and               
reminiscing for maltreating mothers will be weaker than for nonmaltreating mothers. This study is an extension of                 
previous research done in the field, while also investigating new links between maltreatment, maternal stress               
physiology, and reminiscing. 

What inspired you to participate in undergraduate research? 
Research is such an integral part of Notre Dame’s advanced education, and I wanted to take advantage of the                   
opportunity to participate in it. Also, I’m very interested in the research topics that Dr. Valentino’s lab is exploring! 
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How did you get your research position, and what preparation did you undertake for it? 
I was searching for a research position at the beginning of my junior year in Fall 2018. While researching some of the                      
different labs, Dr. Valentino’s lab caught my eye and so I emailed her to ask about potential openings for                   
undergraduate research assistants. Ever since then, I have been able to get more involved with the specific topics of                   
the lab. The best preparation for this lab has been the developmental and abnormal psychology classes I have taken                   
previously, as well as some general neuroscience classes. All of these prepared me well to then apply this knowledge                   
to a research setting. 

Where was your research experience located? 
University of Notre Dame 

What did you get out of your research experience? 
Participation in this lab has enriched my ability to write scientific literature, and I am continuing to learn how to write                     
through this thesis experience. Additionally, through reading the current developmental and psychopathology            
literature on a weekly basis, I have become more knowledgeable in the field. Hopefully, I can take this knowledge                   
with me wherever I end up after I graduate. 
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Modeling of the Damage Done by an Atmospheric Plasma Pressure Jet on Aqueous DNA 

Daniel Lipa 
Major: ACMS 

Advisor: Sylwia Ptasinska, Department of Physics, University of Notre Dame 

Plasma medicine is an emerging field in medicine that is being uses an open-air atmospheric pressure plasma jets                  
(APPJ) for many different conditions in the body, including traumas and some forms of cancer. When an aqueous E.                   
Coli DNA sample is placed under an APPJ, the APPJ causes damage to DNA sample. Different amounts of DNA                   
damage were believed to occur when different variables are manipulated, such as the flow rate, voltage, frequency,                 
and irradiation time. Different amounts of DNA need to be destroyed in certain procedures, otherwise mutations can                 
occur as a result of the APPJ. The goal of this experiment was to model the DNA damage that comes from                     
manipulating the different variables of the APPJ. During every iteration of the experiment, a new combination of                 
voltage, flow rate, frequency, and irradiation time was introduced. The samples were irradiated by the APPJ and then                  
run through gel electrophoresis. Once the gel electrophoresis was run, the gel was placed under UV light and imaged.                   
From this image, data was recorded and placed in a python program, which determined the amount of DNA that was                    
denatured, undamaged, double strand broken, and single strand broken. The results showed that different variables did                
cause different amount of damage to the aqueous DNA. These results are a part of a larger experiment which will                    
model about 250 points and be able to show physicians the parameters needed to obtain a certain amount of DNA                    
damage in a procedure. 

What inspired you to participate in undergraduate research? 
I love to learn about new things, and research allows me the opportunity to learn about an emerging field in medicine                     
while also being able to make a difference in someone’s life. 

How did you get your research position, and what preparation did you undertake for it? 
I joined the Ptasinska lab in the Fall of 2019. I was super interested in her work, so I contacted her, and she helped me                         
learn even more about what research she was doing in her laboratory. I was given several papers to read to learn even                      
more, and I was paired with an undergraduate senior and a graduate student who took me through my training. 

Where was your research located? 
The University of Notre Dame 

What did you get out of your research experience? 
I have learned a lot not only about plasma jets and how they interact with DNA, but also about how to write abstracts,                       
posters, and be able to be precise in the lab. The attention to detail in my lab can change the standard deviations of the                        
experiments and have major implications on the results.  
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College Students Tracking ‘Glow’ to Prevent Childhood Blindness 

Ashby Martin 
Majors: Neuroscience and Behaviors 

Advisor: Barbara Calhoun and Dr. Kasturi Haldar 
Coauthors: Brian Hall and Bryan Min (equal co-contributors) 

Disorders leading to childhood blindness afflict 1.4 million world-wide 1. Early detection leading to treatment is                
projected to prevent 80% of all childhood blindness2 , but is challenging, particularly for rare eye disorders. Students                  
at the Boler-Parseghian Center for Rare and Neglected Diseases, University of Notre Dame partnered with Know the                 
Glow foundation, to address the unmet need. We investigated ‘leukocoria’, a white reflection from the retina, which is                  
an early symptom of many eye disorders, including fatal retinoblastomas, and is detected as a ‘glow’ in the pupil by                    
flash or low-light photography. Extensive review of clinical literature was combined with natural history studies of                
patient medical records and interviews with patients and clinical experts to provide the most current and validated                 
association of leukocoria with a broad range of rare eye disorders as well as understanding of the daily complexities                   
and challenges of living with a rare eye disease. We developed posters, pamphlets and videos that guide how to                   
deploy cell phones and other simple visual diagnostic approaches to detect leukocoria and provide recommendations               
for follow up treatment, compliant with HIPAA.  
Piloting these tools in instructional programs in universities and colleges as well as primary care clinics with regional,                  
national and international partners are underway! 

What inspired you to participate in undergraduate research? 
We took the Rare and Neglected Disease class offered by Notre Dame in the Spring semester, and it kindled our                    
appreciation and interest in the realm of leukocoria. Additionally, through good fortune, we were able to connect                 
early on with our main patient organization, Know the Glow and develop a project to undertake during the summer. 

How did you get your research position, and what preparation did you undertake for it? 
After talks and exposure in class to the project, we filled out the COS-SURF CRND application to be able to work in                      
the lab over the summer. 

Where was your research experience located? 
University of Notre Dame, Israel, and Palestine 

What did you get out of your research experience? 
We gained formative exposure to patients, patient organizations, medical records, medical professionals in the field,               
and dealing with an independent research workflow for extended periods of time. It was an amazing prospect to be                   
able to enjoy the company of so many amazing individuals and continue those relations beyond the summer                 
timeframe.  
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Prezygotic Isolation in the Rhagoletis Sister Species R. cingulata and R. indifferens 

Joseph Mastroni 
Major: Neuroscience & Behavior 

Advisor: Dr. Jeffrey L. Feder, Department of Biological Sciences, University of Notre Dame 

Reproductive isolation is an integral aspect of the process of speciation, whereby a subset of one species becomes its                   
own unique species. Isolation usually occurs via one of two factors: prezygotic such as mating behavior or postzygotic                  
such as egg-sperm incompatibilities. The closely related fly species Rhagoletis cingulata and Rhagoletis indifferens              
differentiated through a clinal ring pattern that started in the Western USA and shifted to the Southwest and then the                    
Eastern USA. An initial study found that these species exhibit partial reproductive isolation in that they are able to                   
produce offspring at a slightly lower rate than within their own species. The goal of this project was to “fill in the                      
ring” by evaluating prezygotic isolation in the intermediate populations. Twenty hours of no-choice mating trials were                
performed between (1) a population of R. cingulata from the Southwestern United States, (2) a population of R.                  
cingulata from the Eastern USA, (3) a population of R. indifferens from Cle Elum, Washington, and (4) a population                   
of R. indifferens from Hood River, Oregon. Data was collected regarding successful and failed attempts at copulation                 
as well as specific mating behaviors. We calculated a Prezygotic Isolation Index and found that that prezygotic                 
factors, namely differences in mating behavior, have a slight impact on the overall reproductive isolation observed                
between these two species where 0 is random mating and 1 is assortative mating (Cle Elum x East: 0.36, Cle Elum x                      
Hood: 0.15, Cle Elum x Southwest: 0.12, East x Hood: 0.51, East x SW: 0.38, Hood x SW: 0.41). Premating isolation                     
between populations followed the clinal ring diversification pattern, which was expected. However, this result              
indicates that there are likely additional postzygotic factors that the ability of these populations to produce viable                 
offspring. One possible explanation for this isolation is the difference in Wolbachia strains between the populations                
that could disallow the formation of viable offspring. 

What inspired you to participate in undergraduate research? 
I have always found the prospect of laboratory research exciting. Additionally, the biological subject of evolution is                 
one that especially interests me. When I learned about the Feder Lab’s research regarding evolutionary topics, I was                  
motivated to join the lab and participate in an exciting supplement to my curriculum.  

How did you get your research position, and what preparation did you undertake for it? 
I have been an undergraduate researcher in the Feder Lab since August 2018. I greatly enjoyed doing research in the                    
lab during the school year, and I was interested in furthering my research by planning an independent project. After                   
getting approval from my advisor, I applied for the Glynn Family Honors Program grant and was awarded money to                   
carry out my research.  

Where was your research experience located? 
The Dr. Jeff Feder Lab, University of Notre Dame 

What did you get out of your research experience? 
I got to experience the full-time laboratory workload of a graduate student for nine weeks, which was unique!                  
Additionally, I enjoyed going through every step of the research process: I planned the experiment, executed it,                 
collected data, analyzed my results, and am now presenting my findings.  
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Renal Microvascular Autoregulation in an Ischemia-Reperfusion-induced model of Acute Kidney Injury 

Bailey A. McEachen 
Major: Biology, Psychology 

Minor: Philosophy 
Advisors: Zhengrong Guan2; and Edward W. Inscho2 

Autoregulation alters renal vascular resistance (RVR) to keep glomerular filtration rate (GFR) stable during arterial                
pressure fluctuations. Ischemia-reperfusion-(IR)-induced acute kidney injury exhibits increased RVR and decreased           
GFR. Our previous study revealed that autoregulation was impaired in IR, but improved with acute treatment of                 
ROS-scavenger and NADPH-oxidase-inhibitor. Therefore, we hypothesize that chronic antioxidant treatment          
(Tempol) preserves autoregulation by reducing oxidative stress and inflammation in IR rats. Rats underwent 60               
minute bilateral renal arterial occlusion, with or without Tempol (2mM, drinking water; 7 days), or sham surgery.                 
Afferent arteriole (AA) autoregulatory behavior was assessed in blood-perfused juxtamedullary nephrons. Glomerular            
function was assessed by plasma creatinine, GFR using FITC-sinistrin, and proteinuria/albuminuria. SBP was normal              
across groups: 126-145mmHg (P>0.05) over 7 days. Plasma creatinine increased with IR (1.68±0.18 vs.              
0.98±0.04mg/dL in shams, P<0.05), but remained normal in IR+Tempol rats (1.05±0.12mg/dL). Sham rats (n=3)              
exhibited pressure-dependent vasoconstriction. Control AA diameter averaged 12.2±0.9μm and decreased 32±3%           
from 65 to 170mmHg. In contrast, IR rats (n=2) lost autoregulatory capacity. AA diameter passively increased by                 
25% over 65-170mmHg, whereas IR+Tempol rats (n=2) maintained pressure-dependent vasoconstriction. GFR for            
shams remained constant (0.9-1.3mL/min/100g), while Tempol improved GFR to 0.5 compared to 0.0mL/min/100g in              
IR. Tempol treatment significantly reduced albuminuria (Day 3: Sham 0.5±0.1mg, IR 14.3±6.6mg, IR+Tempol             
2.5±0.5mg) and proteinuria (Day 3: 12±1mg, 58±10mg, and 28±7mg respectively). mRNA expression of             
inflammatory markers MCP-1/TGF-β increased significantly in IR rats (6.7±1.5/4.0±0.5 vs. 1.1±0.2/1.0±0.1 in sham)             
and reduced in IR+Tempol rats (3.5±0.4/2.4±0.3). Ultimately, antioxidant treatment preserved autoregulatory and            
kidney function in IR rats.  Supported by: UAB KURE R25 DK 115353, NIH DK106500, and NIH DK044628 

What inspired you to participate in undergraduate research? 
I enjoy the unknown element to research and discovering something unique that you can call your own. I also love                    
paying meticulous attention to detail and becoming proficient and confident in new techniques. 

How did you get your research position, and what preparation did you undertake 
for it? 
I was on the lookout for kidney research programs as I’m looking towards nephrology as a potential career path. As I                     
was looking online, I discovered the renowned nephrology and physiology research occurring with the KURE               
program at UAB and decided to apply. After getting in, I got to investigate which professor’s work I could take part in                      
and got in touch with Dr. Guan and Dr. Inscho. Leading up to the summer, I read papers and did some independent                      
research online so that I had some familiarity with the techniques I would be doing. 

Where was your research experience located? 
University of Alabama at Birmingham 
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What did you get out of your research experience? 
This summer I got to learn about the anatomy and physiology of the kidney in addition to technical skills such as                     
suturing, performing ELISAs, and assessing FITC-Sinistrin clearance. Beyond this, I loved the collaboration within              
the lab, and learning how to communicate with everyone involved in the lab to be as efficient as possible. I’m glad I                      
got the opportunity to participate in KURE and I will certainly take this experience with me throughout medical                  
school and beyond.  
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Tyrosine kinase inhibition of fibroblast growth factor receptor 1 in advanced prostate cancer 

Louise Medina Bengtsson 
Major: Neuroscience and Behavior 

Advisor: Nora Navone, MD, PhD, Department of Genitourinary Medical Oncology, The University of Texas MD 
Anderson Cancer Center, Houston, TX 

Coauthor: Estefania Labanca, MS, Department of Genitourinary Medical Oncology, The University of Texas MD 
Anderson Cancer Center, Houston, TX 

Advanced prostate cancer (PCa) is one of the leading causes of cancer death in men in the United States. The                    
FGF/FGFR1 signaling axis has been implicated in the progression of PCa. Different isoforms of FGFR1 have been                 
described in PCa (e.g., alpha and beta), which might account for the typical heterogeneity of PCa. The isoforms may                   
also mediate different clinical responses to treatments targeting this pathway. Pan-FGFR tyrosine kinase inhibitor              
JNJ-42756493 (Janssen) has been demonstrated to have antiproliferative effects in FGFR pathway-activated cancer             
cell lines and in vivo mouse antitumor activity. Our goal was to study the effects of JNJ-42756493 in PCa growth and                     
signaling in vitro and establish whether these effects differ according to the FGFR1 isoform (alpha or beta) expressed.                  
Using transfected bone-derived PCa cell lines and patient-derived xenografts (PDXs), we measured the effects of               
FGFR1 expression on cell proliferation and activation of the FGFR1-pMAPK signaling pathway. We then performed               
drug treatment experiments on FGFR1-expressing sublines and high-FGFR1 PDXs and observed the response in              
FGFR1-pMAPK signaling pathway activation. Our results showed that FGFR1 isoforms alpha and beta trigger              
different biological effects (i.e., proliferation), possibly contributing to the heterogeneity of PCa. We found that               
targeting the tyrosine kinase domain of FGFR1 with JNJ-42756493 results in pMAPK inhibition in PCa sublines.                
These findings indicate that the presence of specific FGFR1 variants should be considered for treatment selection in                 
advanced PCa. The results also suggest that FGFR1-pMAPK pathway blockade by JNJ-42756493 should be further               
studied as a strategy to guide the development of therapies to hinder PCa progression. 

What inspired you to participate in undergraduate research? 
In 2017, my mother was diagnosed with stomach cancer. During her treatment, I marveled at the vast array of modern                    
treatments that allowed her to be cured from a disease that would have been fatal years ago. I wanted to explore and                      
contribute to the field that provided her—and many other patients—with the resources to fight cancer. 

How did you get your research position, and what preparation did you undertake for it? 
I applied to the MD Anderson University Outreach Summer Program, which is a 10-week summer research                
experience funded by Notre Dame. In the spring semester before my research internship, I joined the Lu Lab and                   
started working in kidney and ovarian cancer research. 

Where was your research experience located? 
The University of Texas MD Anderson Cancer Center 
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What did you get out of your research experience? 
More than learning new laboratory techniques, I gained independence in the laboratory setting. I developed my                
scientific reasoning and became more comfortable with designing experiments to answer a specific research question.               
I also confirmed my interest in pursuing a career in scientific research. 
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Development of Natural History of Spinal Muscular Atrophy with Respiratory Distress Type 1 
(SMARD1) 

Lauren Milac, Danielle Terek, Jill Sims, Barbara Calhoun, and Kasturi Haldar. 

Spinal muscular atrophy with respiratory distress type 1 (SMARD1) is a rare form of spinal muscular atrophy (SMA)                  
caused by irreversible deterioration of alpha motor neurons in the spinal cord. The defining symptoms include                
diaphragm paralysis between six weeks and six months of age, followed by progressive muscle weakness that                
typically stabilizes within two years. Due to its rarity, there is a lack of appropriate knowledge on the physiological                   
causes, natural progression, appropriate diagnostic tools, and treatment of SMARD1. In order to provide current               
information to patients and families affected by this disorder, a comprehensive survey of literature was undertaken to                 
create the first National Organization for Rare Disorders (NORD) summary for SMARD1. In order to further bridge                 
the gap in knowledge about SMARD1 for both patients and physicians, a clinical summary was created from a                  
detailed review of a five-year old female’s SMARD1 medical records. The clinical summary provides physicians a                
comprehensive medical history of their patient, which creates a continuity in their care, and provides researchers                
invaluable information that can be used to learn more about the natural history and treatment of the disease. 

What inspired you to participate in undergraduate research? 
I was inspired to participate in undergraduate clinical research because of the direct impact it has on those suffering                   
from rare disorders. Even though only a small number of individuals in the world are currently affected by rare                   
diseases, they have a large negative impact on the quality of life of patients and their families. There are currently very                     
few resources available to these families on what to expect and steps to take after diagnosis. This blatant need                   
motivated me to become involved in this type of undergraduate research. I wanted to gain insight into the healthcare                   
field and learn what everyday life entailed from the perspective of a rare disease patient. 

Where was your research experience located? 
I obtained my research position by first enrolling in the Clinical Research for Rare and Neglected Diseases class,                  
taught by Dr. Kasturi Haldar and Mrs. Barbara Calhoun. In this class, the professors advertised a summer clinical                  
research internship offered by the Center for Rare and Neglected Diseases, which would focus on developing clinical                 
summaries for rare disorders and organizing an awareness campaign for leukocoria. All of my experiences in this                 
class learning about different rare diseases, analyzing clinical records, as well as presenting a poster at Rare Disease                  
Day helped prepare me for the internship this past summer. My research experience was located at the                 
Boler-Parseghian Center for Rare and Neglected Diseases located in Galvin Life Sciences Building. 

What did you get out of your research experience? 
I appreciated the amount of time I was able to spend on this project this summer, as it allowed me to grow and learn                        
so much about varying rare and neglected disorders. It allowed me to see, first hand, how hard it is to diagnose                     
someone with a rare disorder, when so little is known about it. I learned how much effort and time goes into                     
producing meaningful results, and how much my work meant to someone struggling with a rare disorder. 
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Ligand-Binding Defective EphA2 Alters Endocytosis and Signaling in Glioblastoma Cells 

Chase Miller 
Major: Neuroscience 

Advisor: Bingcheng Wang, Division of Cancer Biology, Department of Medicine, MetroHealth Campus of Case 
Western Reserve University, Cleveland, Ohio 

Coauthors: Xiaojun Shi, Ryan Lingerak, Carmelle Cuizon, Ji Zheng 

Human cancer causes one-in-four deaths in the United States. Glioblastoma Multiforme (GBM) is currently the most                
common type of malignant primary brain cancer. Despite maximal therapy, including surgery followed by intense               
radiation and chemo-therapy, the median survival is only 13 months following initial diagnosis. Eph-receptors are one                
of the largest subfamily in the receptor tyrosine kinase (RTK) super family, which regulate embryonic development                
and contribute to disease processes including cancer. The goal of this project was to determine how EphA2 mutant                  
defective in ligand (Ephrin-A) binding affected their subcellular localization and signaling in in GBM cells.               
Perturbation of downstream signaling would reveal mutant’s ability to bind the ligand. To this end, we transduced                 
mouse glioma cell line 1816 with retroviral vectors expressing wild type (WT) and mutant EphA2 tagged at the                  
C-terminus with green fluoresce protein or GFP. Our results indicate that wildtype and three mutant EphA2 receptors                
were able to be successfully expressed at the cell surface. Specifically, Western Blot analysis confirmed the presence                
of the WT and mutant receptors in the glioma cells, and GFP was readily visible under fluorescence microscope.                 
Immunofluorescent staining for EphA2 showed co-localization of EphA2 with GFP. Most importantly for this project,              
ligand (EA1-Fc) binding defective (LD) mutant EphA2 was resistant to ligand-induced endocytosis, in keeping with              
the expected reduction in ligand biding ability of the mutant. Unexpectedly, the LD mutant EphA2 receptor could still                 
be activated by EA1-Fc as indicated by the pEphA/B Western blotting results. Further studies will be needed to                 
determine the underlying causes.

What inspired you to participate in undergraduate research? 
I’ve always enjoyed science, specifically biology, and have oriented my career goals to match. Also, I like to work                   
with my hands (preferably not at a keyboard) so gravitating towards basic cellular research aimed at helping                 
understand the mechanisms of cancer has been a logical choice. 

How did you get your research position, and what preparation did you undertake for it? 
This past summer I applied for and was accepted into the Chester Summer Scholars program at MetroHealth Hospital                  
where I spent 12 weeks in a basic oncology lab culturing cells, preparing stimulations and running Western Blots.                  
Besides doing well in general Bio/Chem labs, I have kept an open-mind as well as performed research with a few                    
professors at Notre Dame. 

Where was your research experience located? 
MetroHealth Hospital, Cleveland OH 
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What did you get out of your research experience? 
A great summer at home with family, a unique exposure to benchtop research, and new friends I most likely would                    
have not had the chance to meet. Furthermore, I had the chance to learn how to perform a handful of core biological                      
analysis techniques ranging from Immunofluorescence Imaging to Western Blot protein analysis. This experience has              
also been extremely helpful in discerning my own career/ graduate goals after I graduate from the University of Notre                   
Dame.  
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T racking the ‘Glow’ to Prevent Childhood Blindness 

Bryan Min 
Major: Neuroscience and Behavior 

Advisor: Barbara Calhoun RN, Kasturi Haldar Ph.D, Dept. of Biological Sciences, University of Notre Dame 
Coauthors: Brian Hall and Ashby Martin 

Disorders leading to childhood blindness affect 1.4 million world-wide. Early detection leading to treatment is               
projected to prevent 80% of all childhood blindness, but is challenging, particularly for rare eye disorders. Students at                  
the Boler-Parseghian Center for Rare and Neglected Diseases, University of Notre Dame partnered with Know the                
Glow foundation, to address the unmet need. We investigated ‘leukocoria’, a white reflection from the retina, which is                  
an early symptom of many eye disorders, including fatal retinoblastomas, and is detected as a ‘glow’ in the pupil by                    
flash or low-light photography. Extensive review of clinical literature was combined with natural history studies of                
patient medical records and interviews with patients and clinical experts to provide the most current and validated                 
association of leukocoria with a broad range of rare eye disorders as well as understanding of the daily complexities                   
and challenges of living with a rare eye disease. We developed posters, pamphlets and videos that guide how to                   
deploy cell phones and other simple visual diagnostic approaches to detect leukocoria and provide recommendations               
for follow up treatment, compliant with HIPAA. Piloting these tools in instructional programs in universities and                
colleges as well as primary care clinics with regional, national and international partners are underway! 

What inspired you to participate in undergraduate research? 
I took Professor Haldar and Calhoun’s class, Clinical Research on Rare and Neglected Diseases this past spring                 
semester, and took part in the compilation of clinical records and in Rare Disease Day. I was inspired by what I saw at                       
the rare disease conference, and wished to pursue rare disease research further. 

How did you get your research position, and what preparation did you undertake for it? 
The class naturally transitioned into the summer research experience. I was able to establish a relationship with my                  
eventual supervisors in class, and any preparation needed was taught to me in class. 

Where was your research experience located? 
The Boler-Parseghian Center for Rare and Neglected Diseases, University of Notre Dame 

What did you get out of your research experience? 
A rewarding summer. I was able to get a taste of what research would look like in a clinical setting, and how well of a                         
fit full-time research is for me. I was also able to collaborate with a passionate team, three next to me at Notre Dame                       
and one across the ocean in Israel. My experience here has given me perspective on my future career. 
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The Translation of Surgical Animal Models to Human Clinical Research 
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Canada. 
Traditionally, animals have been used as models for investigation in medicine, but the clinical relevance of knowledge                 
gained from animal studies has been repeatedly questioned. Animal studies often have methodological flaws that               
jeopardize translation to human/clinical research. Most importantly, this current era focuses on the refinement and               
standardization of established procedures more than on the introduction of new techniques and, for ethical and                
scientific reasons, the role of surgical animal models requires an objective re-evaluation. In this study, we evaluated                 
the translation to human/clinical research of studies employing surgical animal models by analyzing the frequency of                
their citation amongst human studies over the 10 years following publication. Overall, 811 animal studies using                
surgical models were identified. Over the course of the 10 years following publication the studies were cited 13,538                  
times with 2,299 citations (17.0%) in human/clinical studies and 11,239 (83.0%) in animal/basic science studies. The                
median number of citations in human/clinical research was 1 (IQR 0-3). Regression showed an association between                
citation in human/clinical research and the use of porcine models and the specialties of general surgery, oral and                  
maxillofacial surgery, orthopedic surgery, transplant, and plastic surgery. To conclude, the use of animal models in                
surgical research shows poor translation to human/clinical research. Alternative surgical models should urgently be              
explored. 

What inspired you to participate in undergraduate research? 
I sought to determine if attending medical school was the next step in my career, so I interned at the Department of                      
Cardiothoracic Surgery at Weill Cornell Medicine during my sophomore summer. Also, I hoped to perform human                
clinical research as compared to the basic science research I conducted at the University of Notre Dame. 

How did you get your research position, and what preparation did you undertake for it? 
I previously caddied for a cardiothoracic surgeon at Weill Cornell Medicine, and he recommended that I apply for a                   
research position. In order to prepare, I read cardiothoracic surgery journals and took online courses for clinical                 
research and programming in R. 

Where was your research experience located? 
Department of Cardiothoracic Surgery, Weill Cornell Medicine/New York-Presbyterian Hospital. 
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What did you get out of your research experience? 
From observing daily ICU rounds to attending weekly Mortality and Morbidity conferences, I gained significant               
exposure to clinical practice in a hospital setting. By orchestrating systematic reviews, conducting biostatistical              
analysis, and drafting publications, I also developed a refined sense for clinical research. Most importantly, I                
developed a robust curiosity for adult cardiac surgery, confirming my initial inclination to attend medical school. 
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Relationship Between Mechanical Loading and Bone Marrow Stem Cells in Bone Formation 

Madeline Owen 
Major: Neuroscience and Behavior/Pre-Med 

Advisor: Mathieu Riffault, Hoey Lab, Trinity Centre for Biomedical Engineering, Trinity College Dublin 

Background: Bone acts as a metabolic organ by responding to mechanical loading and stimulation, which can alter                 
bone formation and remodeling. Mesenchymal stem cells (MSCs) offer the potential to differentiate into various cell                
types, promoting processes such as bone development (osteogenesis) and angiogenesis. Understanding mechanisms of             
responses to loading by MSCs could allow discovery of new therapies promoting bone formation in cases of bone                  
fractures or degenerative diseases such as osteoporosis. Objectives: 1) Investigate bone responses to mechanical              
loading, specifically Leptin receptor (LepR)-expressing cell involvement in bone formation; 2) Understand cellular             
communication via extracellular vesicles (EVs), specifically miRNA expressed by bone cell EVs that may be involved                
in bone formation. 
Methods: 1) Cryosection, immunostain, and analyze confocal microscope images of mouse organs via ImageJ to               
investigate for cellular markers in bone formation and mechanoresponsive properties; 2) From a bioinformatics              
analysis, investigate miRNA expressed by bone cell EVs that may be relevant in regulating bone formation in                 
response to mechanical stimulation. Results and Conclusion: Immunostaining for acetylated alpha tubulin (Ac-αTub)             
was optimized on mouse kidney with a 1:100 antibody dilution. Confocal images correspond to expected kidney                
structural organization, confirming successful staining. This offers insight into an optimized Ac-αTub immunostaining             
procedure for bone. LepR staining was effective with a 1:100 antibody dilution in mouse cortical bone. Osteoblasts                 
and osteocytes do not express LepR, but derive from LepR+ cells likely in the bone marrow, where LepR+ cells are                    
highly concentrated. No difference (both visually and statistically) appears between unloaded and loaded bone for               
LepR+ cells, suggesting LepR+ cell counts are not indicative of known increases in bone formation confirmed by                 
microCT scans in loaded versus unloaded limbs (data not shown). While LepR+ cells may not differ significantly                 
between loaded and unloaded bone, knockout mice for adenylate cyclase 6 (AC6) in LepR cells show impaired bone                  
formation in microCT scans (data not shown). This confirms significance of LepR-expressing cells in successful               
healthy bone formation. A miRNA of interest (named miRNA 1), which suppresses caspase 3 (CASP3) and activates                 
the PI3K/Akt pathway to upregulate osteoblast differentiation, shows high expression and a 1.76 fold change in                
dynamic vs. static EVs. Thus, this miRNA may mediate cellular communication via EVs to promote bone formation                 
under mechanical stimulation. 

What inspired you to participate in undergraduate research? 
With a passion for regenerative medicine and clinical stem cell therapies, the opportunity to participate in cutting-edge                 
research as an undergraduate was one I looked forward to undertaking. Translating classroom concepts into hands-on                
applications in lab is inspiring. Directly contributing to research in clinical stem cell therapies -- such as those treating                   
diabetes and osteoporosis -- allows me to begin acting upon my passion to serve others through medicine, offering                  
opportunities to alleviate pain and suffering from injury and disease. 
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How did you get your research position, and what preparation did you undertake for it? 
Through independent research, I discovered the Naughton REU program and applied during sophomore fall.              
Application materials included essays, statements of interest for participating labs, references, and background             
academic/research information. To prepare, I continued my research in stem cell engineering at Notre Dame               
throughout spring semester, read papers relevant to my fellowship lab, and communicated with professionals              
knowledgeable in my lab’s topic. 

Where was your research experience located? 
Trinity Centre for Biomedical Engineering; Trinity College Dublin; Dublin, Ireland 

What did you get out of your research experience? 
The opportunity to directly contribute to the Hoey Lab’s work developing novel bone stem cell therapies both                 
broadened and deepened my knowledge and experience. The 10-week research fellowship offered intellectual growth              
and insight into the professional research world, as well as hands-on skills I will take back to my research at Notre                     
Dame. Beyond the lab, I made meaningful relationships, connections, and memories for which I am deeply grateful. 
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The Relationship between Senescence and Parasitism in Yellow Baboons (Papio cynocephalus) 

Elise Paietta; Chelsea Weibel; David Jansen, PhD; Elizabeth Archie, PhD 

While it is well known that parasites have negative effects on host health, little is known about how parasite loads                    
change within aging individuals, or how environmental and demographic factors impact these changes. The objectives               
of this study are to determine the aging trajectories of parasite loads in a natural population and to determine how                    
these trajectories differ based on sex and group size. My central hypothesis is that host age, sex, and group size                    
influence parasite exposure and susceptibility with consequences for disease risk. To test this hypothesis, we will use                 
data from 1,930 fecal samples collected as part of the Amboseli Baboon Research Project, a long-term population                 
study on yellow baboons (Papio cynocephalus). Five parasite measures were used to assess the relationship between                
parasitism and senescence in the baboons: Trichuris trichiura, strongyles, Abbreviata caucasica, Streptopharagus            
pigmentatus, and parasite richness. Four of these parasite measures were significantly correlated with age, with the                
exception being A. caucasica. Parasite load trajectories differed between the sexes and between group sizes. T.                
trichiura, Strongyles, and parasite richness aging trajectories demonstrated a steeper slope for males than females               
suggesting that males may experience accelerated parasitism due to their shorter lifespan. Individuals in larger groups                
showed a faster accumulation of T. trichiura with age, suggesting that close proximity to a larger number of                  
potentially infected individuals could result in a greater parasite load over the lifespan of an individual. 

What inspired you to participate in undergraduate research? 
I have always been interested in both animals and attending graduate school. I wanted to take my interest in animal                    
populations to a new level by learning about primate behavior, ecology, and disease transmission by becoming an                 
undergraduate researcher in the Archie lab. 

How did you get your research position, and what preparation did you undertake for it? 
I have been an undergraduate researcher in the Archie Lab for the past two years and wanted to be able to devote more                       
time to research that I find fascinating and that would contribute to my future in graduate school. In order to achieve                     
this, I applied for the Biology NSF-REU program here at Notre Dame with the hopes of gaining research experience                   
in the Archie Lab and other experiences such as workshops about graduate school applications, ethics, and scientific                 
collaboration. 

Where was your research experience located? 
The Archie Lab, University of Notre Dame 

What did you get out of your research experience? 
As part of the Biology NSF-REU program here at Notre Dame, I gained a plethora of experiences inside and outside                    
the realm of biology. I got to be a part of a diverse group of students all with the same goal, to pursue some aspect of                          
the biological sciences in graduate school. I experienced what graduate school would be like, spending each day                 
contributing to the outcome of your own independent research study, dealing with both the struggles and joys of                  
research.  
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Hot Spots for Thought: Emergent Neural Dynamics and the Subgraphs that Contribute to Them 

Maria Pope 
Major: Neuroscience and Behavior 

Advisor: Olaf Sporns, Dept. of Psychological and Brain Sciences, Indiana University 
Coauthor: Makoto Fukushima, The Nielson Company 

Ultimately, the neuronal activity is the basis of everything we do, think, and sense. However, neurons act on                  
extremely fast millisecond timescales, while humans thought, sensation, and behavior happens on timescales of              
seconds and minutes. To investigate the origins of long timescales, we modeled two averaged (N=500) structural                
connectivity matrices of the human right hemisphere (495 and 501 nodes respectively) using Kuramoto oscillators.               
The model produced 10 minute long time series from which we generated a simulated BOLD response and functional                  
connectivity to check for biological relevance. The time series were examined using a simulated annealing algorithm                
that optimized the Kuramoto order parameter of a subgraph. A significant number of chosen nodes were in the                  
precuneus, an area long thought to be associated with introspection and sense of self. 

What inspired you to participate in undergraduate research? 
I love the idea of being able to use philosophy and cognitive science as a way to generate hypotheses to test in the lab.                        
I was also working with Douglas Hofstadter this summer on philosophy of mind, and a lot of our conversations about                    
thought inspired this project. 

How did you get your research position, and what preparation did you undertake for it? 
Actually, I just cold-emailed both Olaf Sporns and Douglas Hofstadter at the same time. I had been interested in both                    
of their work, and wanted to see if I could combine Sporns’ field of research with Hofstadter’s ideas. For preparation,                    
I learned Matlab and also read a lot of Hofstadter’s work. 

Where was your research experience located? 
Indiana University, Bloomington 

What did you get out of your research experience? 
Without a doubt I gained two amazing mentors and many new graduate student friends to help me through the                   
application process this fall. The intellectual freedom I was allowed this summer was incredible, and both Hofstadter                 
and Sporns fully believed in my interdisciplinary interests and encouraged me to pursue them. I think this summer                  
was a landmark point for my development as a scientist! 
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Examining the Incidence of Rhabdomyolysis and Renal Failure Secondary to Illicit Drug Use 

Alex Richard 
Major: Science Preprofessional 

Advisor: Stephanie Lueckel, M.D., Sc.M. 
Division of Trauma and Surgical Critical Care, Rhode Island Hospital, Providence, RI 

As the opioid crisis continues to plague communities across the United States, hospitals have become inundated with                 
an increasing number of patients who present with opioid overdoses and associated complications. In many cases, the                 
care of these patients is limited to the emergency room. However, some patients are admitted to the hospital for                   
subsequent care of conditions or injuries as a result of their drug use. In this study, we focus on rhabdomyolysis and                     
renal failure as one of these subsequent injuries. We identify a cohort of patients admitted to the hospital with a                    
diagnosis of rhabdomyolysis and collected discharge diagnosis, urine toxicology screenings and creatinine levels.             
Using this information, we determined the incidence of rhabdomyolysis secondary to illicit drug abuse. We found that                 
14% of patients in our cohort were admitted with a diagnosis of rhabdomyolysis secondary to drug abuse.                 
Additionally, we used analysis of creatinine levels and the initiation of hemodialysis to further analyze trends in renal                  
injuries within our cohort and quantify rhabdomyolysis and renal failure secondary to drug use. This study highlights                 
consequences of drug use other than overdose, most specifically renal failure, and utilizes a unique reporting tool that                  
expands the scope of the effects and implications of drug misuse in society. 

What inspired you to participate in undergraduate research? 
I’ve been involved in bench research at Notre Dame as a member of the Lieberman Lab since my sophomore year and                     
have enjoyed the process of working to answer a research question. I have always been interested in clinical research                   
and answering questions related to patient outcomes and medical practices and sought the opportunity to engage with                 
this field of research as an undergraduate.  

How did you get your research position, and what preparation did you undertake 
for it? 
I have been volunteering in the emergency department of Rhode Island Hospital since high school and have watched                  
as the opioid epidemic has hit Rhode Island particularly hard. For many patients who present to the ER following an                    
overdose, their care is largely confined to the emergency department and they are discharged following administration                
of Narcan. However, I began to notice that some of these patients had a more complicated hospital course and had                    
developed other medical problems secondary to their drug use that require hospital admission. I approached Dr.                
Lueckel with the idea of designing a study that investigated the complications of drug use that often aren’t                  
emphasized, and she agreed that this was a valuable topic to explore.  
I was fortunate to take on most of the responsibility for designing and executing the study protocol, so I was able to                      
learn how to submit a protocol to the IRB, review over 1,000 patient charts, and analyze numerical data.  

Where was your research experience located? 
Rhode Island Hospital, Providence, RI 
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What did you get out of your research experience? 
I am currently applying to medical school and am interested in the field of Trauma & Surgical Critical Care so                    
working closely with a trauma surgeon and delving into a particular injury presentation was an incredibly rewarding                 
experience. I know that I want to incorporate clinical research into my eventual medical practice and this opportunity                  
introduced me to the application of the research process in the clinical setting. Through this project, I was able to                    
explore how research can be used to answer questions that arise in the clinical setting and how investigating these                   
issues has the potential to inform clinical practices. Additionally, I was able to gain practical skills that will be useful                    
for my future career such as gaining familiarity with electronic medical records and preparing protocol documentation                
for the IRB. 
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Screening for the Presence of Toxins in Firefighting Foams using Particle Induced Gamma Ray 
Emission 

Matthew Roddy 
Major: Physics and Electrical Engineering 

Advisor: Graham F. Peaslee, Dept. of Physics, University of Notre Dame 

Per- and polyfluoroalkyl substances (PFASs) are manmade surfactants used in numerous consumer products as well               
as firefighting foam concentrates. However, PFAS have been linked to adverse health effects such as birth defects,                 
immunosuppression and cancers. When improperly cleaned after use, PFAS in concentrates are capable of leaching               
into groundwater sources. The concentration of PFAS in some foams can exceed 10,000 ppm whereas the EPA                 
advisory limit on drinking water is 70 ppt (over 1 million times lower). For this study more than 100 aqueous film                     
forming foam (AFFF) concentrates were collected from producers and fire stations around the country and total                
fluorine was measured using particle-induced gamma-ray emission (PIGE) spectroscopy. PIGE can rapidly and             
inexpensively measure total fluorine in environmental samples, including those in liquid form. Of these preliminary               
samples, 33% showed high levels of fluorine with an average concentration of approximately 5,100 ppm and 61%                 
indicated fluorine beneath the limits of detection (< 5 ppm). The remaining 6% of samples showed a low level of                    
fluorine that differed significantly from the samples with high fluorine. This low presence is unlikely to be a                  
deliberate addition and may rather have been an unintended contamination of products that are intended to be PFAS                  
free. 

What inspired you to participate in undergraduate research? 
I’ve always been interested in the application of science to benefit the general public, so having the opportunity to                   
explore my interests in physics while tackling some real-world problems has been incredible. 

How did you get your research position, and what preparation did you undertake for it? 
I worked with Dr. Peaslee and his group the entirety of my sophomore year, so undertaking summer research felt like                    
the next logical step. I applied for the College of Science Summer Undergraduate Research Fellowship last spring and                  
then spent that semester working towards a project over the summer. 

Where was your research experience located? 
University of Notre Dame  

What did you get out of your research experience? 
Over the course of the summer I had the opportunity to more fully immerse myself in the research without having to                     
deal with juggling classes and extracurriculars. As a result, I believe I learned more about the fundamental science and                   
the accelerator as well as walking through the steps of a research project from receiving samples to results. 
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Optimization of the sgRNA validation process for the generation of a Periaxin gene knockout cell model 
by CRISPR/Cas9 genome editing 

Kellen Round 
Major: Science Business 

Advisor: Rebekka Medert, Department of Pharmacology, Universität Heidelberg 

Schwann cells (SC), the cells responsible for the myelination of peripheral neurons, commonly experience              
complications in people with diabetes mellitus (DM). Specifically, mutations to periaxin (Prx), a gene expressed               
heavily in Schwann cells, has been proposed to cause an extensive range of inherited, demyelinating neuropathies.                
While transgenic animals exist to model the Prx knockout in vivo, to our knowledge no model Schwann cell line                   
exists. This study sought to enhance the sgRNA delivery protocol for CRISPR/Cas9 genome editing in Schwann cells,                 
with the goal of generating the first Prx knockout Schwann cell line. After demonstrating the efficacy of the guides by                    
in-vitro cutting assay, cell transfection via ribonucleoprotein (RNP) was executed to target Exon 6 of Prx. Further                 
analysis by T7 Endonuclease I (T7EI) demonstrated the presence of gene editing in DNA isolated from transfected                 
Schwann cells. To generate single cell clonal colonies, FACS sorting based on GFP signal from               
commercially-produced Cas9 protein was performed. Single cell colonies were expanded and sequenced for detection              
of genotypic disruption. On cell lines for which editing was detected, qPCR was used to confirm phenotypic knockout                  
of the Prx protein. Ultimately, we have developed the first Prx knockout Schwann cell line, providing a new outlet to                    
study late-stage effects of diabetic neuropathic complications. 

What inspired you to participate in undergraduate research? 
CRISPR is a fairly new technology which I believe will have long-term impacts on the world of medicine over the                    
course of my career. When presented with the opportunity to work on a CRISPR project in Germany, it seemed like                    
an offer I absolutely could not pass up. 

How did you get your research position, and what preparation did you undertake for it? 
I applied for the position through the International Research Experience for Students (IRES) provided by organic                
chemistry professor Olaf Wiest, and preparation involved planning for the logistical execution of the project before I                 
arrived in Germany. 

Where was your research experience located? 
 Department of Pharmacology at the University of Heidelberg in Heidelberg, Germany. 

What did you get out of your research experience? 
I obtained a better understanding of the research process, international collaboration in research, and the               
organizational commitment required to be a good researcher. Furthermore, my experience has broadened my              
perception of the world by introducing me to daily life on a different continent. 
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Optical simulation studies for the design of future detectors at the Electron Ion Collider 

Michael Serikow 
Major: Physics 

Advisor: Craig Woody, Physics Department, Brookhaven National Laboratory, Upton, NY 11973 

Research and development for new particle detectors for an Electron Ion Collider (EIC) is currently in progress at                  
Brookhaven National Laboratory (BNL). Two of the key components of a Central Detector for the EIC are a Time                   
Projection Chamber (TPC) and an Electromagnetic Calorimeter (EMCAL). To calibrate the TPC, a laser calibration               
system is being developed that will use an optical setup with a silica rod to transmit 266 nm light from a laser located                       
outside the TPC into its interior. The laser calibration system must have enough degrees of freedom so that light                   
which enters the rod may exit the rod inside the TPC at enough different angles to provide adequate coverage of the                     
inside of the TPC. Such a design may also be used in the TPC for the sPHENIX detector being constructed for the                      
Relativistic Heavy Ion Collider. One of the possible candidates for an electromagnetic calorimeter is a so-called                
shashlik design which consists of alternating plates of tungsten and scintillating tiles that are read out with wavelength                  
shifting fibers, and the uniformity of light collection from the scintillating tiles is an important parameter in the                  
design. In both cases, an analysis of light transport in the optical materials is needed. Using the ray-tracing software                   
TracePro, these research questions were explored. It was seen that the optical setup of the laser system sufficiently                  
covered the inside of the TPC up to a maximum exit angle of 85 degrees into the TPC, and a proof of concept                       
apparatus was constructed. Both the simulated and experimental data for the collected light of the shashlik EMCAL                 
exhibit a clear position dependence on the incident light. 

What inspired you to participate in undergraduate research? 
Want to contribute to our knowledge of how the universe works, so research was a clear step to take. 

How did you get your research position, and what preparation did you undertake for it? Where was your research                   
experience located? 
I applied for a position at Brookhaven National Laboratory on Long Island through the Science Undergraduate                
Laboratory Internship (SULI) funded by the Department of Energy. I believe that I was selected because my research                  
at Notre Dame aligned with that of Brookhaven. 

What did you get out of your research experience? 
Working at a national laboratory showed me what else a career in academia can look like besides being a professor,                    
and it is exciting. More than anything, the access to the amazing scientists and facilities solidified my interest in                   
physics and convinced me that I want to go to graduate school.
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The role of the fibrotic scar in repair after CNS neuroinflammation 

Authors: Ryan N. Sheehy1, Cayce E. Dorrier1, Richard Daneman1 
Affiliations: 

1. Departments of Pharmacology and Neurosciences, University of California, San Diego, La Jolla, CA

Fibrosis is a common pathological response to both injury and inflammation in many tissues of the body,                 
characterized by the accumulation of extracellular matrix (ECM). Previously, there has been little knowledge of               
fibrosis due to neuroinflammation in the CNS. We identified a distinct fibrotic scar, in addition to the glial scar, as a                     
consequence of neuroinflammation induced by experimental autoimmune encephalomyelitis (EAE), which is a mouse             
model of multiple sclerosis (MS). We have also observed that mice in the later stages of EAE exhibit a modest                    
decrease in disease score when fibrotic scar formation is inhibited. Based on these findings, we hypothesize that                 
reducing fibrotic scarring can reduce chronic disease severity by allowing pathogenic T cells to leave the lesion more                  
quickly. EAE pathology is primarily driven by CD4+ T cell infiltration into the CNS and little is known about the role                     
of CD8+ T cells. Moreover, the effect of fibrosis in the spinal cord on T cells is unknown. In this study, we show that                        
reduced fibrotic scarring leads to no difference in the respective T cell populations through immunohistochemical               
analysis of CD4+ and CD8+ T cells. Reducing fibrotic scarring also did not have an impact on total CD11b+ areas                    
(lesion area) in EAE spinal cords. However, severe axonal degeneration was observed as a result of EAE in both                   
control and test groups. These findings demonstrate that the decrease in EAE disease score is not due to differences in                    
immune cell infiltration during the disease. This suggests that combining antifibrotic methods and therapeutics that               
prevent axonal degeneration may prove to be effective treatments for diseases such as MS. 

What inspired you to participate in undergraduate research? 
I was inspired to participate in research because I have always been curious about how things, particularly living                  
organisms, worked. The dynamic processes that bodies have to perform and the multiple environments they need to                 
succeed in interested me because living organisms accomplish these feats seamlessly but many different processes               
must occur quickly and concurrently to achieve to live a healthy life. I just wanted to know a little more about how                      
life works and as I continue to study, it gets more and more interesting. 

How did you get your research position, and what preparation did you undertake for it? 
Where was your research experience located? 
I got my research position in the Department of Pharmacology at the University of California, San Diego by googling                   
medical research summer programs since I knew that I wanted the experience. I filled out the application for the                   
SURF and sent it in. Luckily, I was accepted and able to attend. 

What did you get out of your research experience? 
Both my summer experience and my research here at ND have showed me that I truly enjoy research. I want to                     
continue figuring out how things work and the properties behind them. Knowing that I like researching all day                  
everyday has led me to apply for PhD programs in Biomedical Sciences, so I can continue studying and researching. 

71 



Applying Machine Learning to Analyze Cell Deformation in Microchannels 

Daniel Spalinski, Cody Combs, Rochelle Radzyminski, Matt Bovyn, Zuzanna Siwy 

Microfluidics channels have been used to detect and analyze cell deformation that is highly dependent on cell type and                   
health. HL-60 leukemia cell stiffness and biomechanics are known to be correlated to the stage and progression of the                   
cancer. Microfluidics channels and visual machine learning analysis software are developed in order to detect quantify                
deformation in these cells. The cells are passed through the channels and recorded with a high-speed camera using                  
bright field and phase microscopy. Distant separation in cell compression demonstrates the viability of phase               
microscopy using the current software to detect cells based on deformability. Phase microscopy shows the potential to                 
provide data for three-dimensional deformation given proper software adjustment. 

This summer I had the pleasure of working in Zuzanna Siwy’s Biophysics Laboratory at the University of California                  
Irvine. I received this position by applying through the STROBE undergraduate research fellowship program, which               
focuses on cutting edge imaging science. I became involved with research in order to apply what I learn in my                    
coursework to real world innovation and help contribute to the body of scientific knowledge in the process. My                  
project sought to answer whether a developed machine learning algorithm was capable of differentiating cancer cells                
by their biomechanical properties, as well as what type of microscopy is best suited for this task? Microfluidics                  
channels have been used to detect and analyze cell deformation that is highly dependent on cell type and health.                   
HL-60 leukemia cell stiffness and biomechanics are known to be correlated to the stage and progression of the cancer.                   
Microfluidics channels and visual machine learning analysis software are developed in order to detect quantify               
deformation in these cells. The cells are passed through the channels and recorded with a high-speed camera using                  
bright field and phase microscopy. Distant separation in cell compression demonstrates the viability of phase               
microscopy using the current software to detect cells based on deformability. Phase microscopy shows the potential to                 
provide data for three-dimensional deformation given proper software adjustment. Through my research I was able to                
learn about the huge potential for machine learning and AI in medicine as well as the direct applications of physics in                     
a medical research setting. 
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Kinetic Mechanism of the RNA Methyltransferase METTL16 

Noah Springer 
Major: Biochemistry and ACMS 

Advisor: Jessica A. Brown, Dept. of Chemistry and Biochemistry, University of Notre Dame 
Coauthors: Kurtis Breger and Agnieszka Ruszkowska 

More than 150 RNA modifications have been identified in nature. One of the most common of these is                  
N6-methyladenosine (m6A), which can be found throughout eukaryotes. While this m6A modification is commonly              
catalyzed by the METTL3/METTL14 protein complex in humans, methyltransferase-like protein 16 (METTL16) is             
responsible for this modification in U6 spliceosomal RNA. To elucidate the kinetic pathway of METTL16, in vitro                 
methyltransferase assays were deployed to determine the optimal buffer conditions for enzymatic activity of              
METTL16. Recombinant human METTL16 protein was combined in vitro with U6 RNA and the methyl group donor,                 
S-adenosylmethionine (SAM). Salt, buffer, and reducing agent concentrations as well as pH were varied to test for                
maximal enzymatic activity. The best buffer conditions for METTL16 activity were: 10 mM HEPES (pH 7.5), 150                
mM KCl, 10 mM MgCl2, and 5 mM TCEP. Additionally, four different mutant METTL16 proteins with mutations in                 
the catalytic pocket were tested via the kinetics assays in the optimized buffer, though all were catalytically inactive.                 
Finally, microscale thermophoresis was used to estimate the dissociation constant, KD, between METTL16 and SAM,              
which was found to be approximately 52 μM. In the future, the kinetics of approximately 30 other METTL16 mutants,                  
including mutations found in gastrointestinal cancer (R220Q) and colorectal cancer (L242_N562del), will be tested.             
Additionally, the RNA-binding activity of wild type and mutant METTL16 will be studied.

What inspired you to participate in undergraduate research? 
Understanding the processes that make our living world the way it is has always interested me. Deciding to become                   
involved with undergraduate research seemed like the natural progression to fulfill this fascination. 

How did you get your research position, and what preparation did you undertake for it? 
The summer before my sophomore year, I emailed several labs that interested me, and Dr. Jessica Brown’s lab stood                   
out. I worked in the lab over the course of my sophomore year, eventually choosing a project to continue to work on                      
over the summer. I applied and received funding from the College of Science Summer Undergraduate Research                
Fellowship and began my research project this past summer. 

Where was your research experience located? 
The University of Notre Dame 

What did you get out of your research experience? 
With this summer research experience, I was able to see what working full-time as a biochemistry researcher was like                   
for the first time. It reinforced my desire to go to graduate school to pursue a Ph.D. and an eventual career in research. 
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The Human Dimension of Drought Monitoring: 
Can Remote Sensing Data Corroborate the Lived Experience of Drought on the Ground? 

Abby Stokes1,2, Patrick Keys3,  and Tomas Pickering4 

1 University of Notre Dame Department of Applied and Computational Mathematics and Statistics 
2 University of Notre Dame Department of Anthropology 

3 Colorado State University, School of Global Environmental Sustainability 
4 Colorado State University, Department of Ecology 

Drought prediction methods are only effective to the extent that they accurately capture people’s lived experiences of                 
drought on the ground. As such, this work analyzed whether or not a remotely sensed classification of drought based                   
on vegetation corroborates the lived experience of eight different communities in Samburu County, Kenya. This was                
carried out by comparing two sets of data: first, with interview data from people on-the-ground, and second using                  
satellite-derived Normalized Difference Vegetation Index data from the Global Inventory Monitoring and Modelling             
System (GIMMS), a NASA/NOAA product. These data allowed spatiotemporal instances of drought to be classified               
from both a “subjective” perspective and an “objective” remote sensing definition of drought. The results of this                 
analysis led to the discovery of discrepancies between the two sets of data. We reveal an unexpected interplay                  
between external violent conflict and perceived drought severity within the communities that only became evident               
through detailed analysis of the 2009 and 2011 droughts. This research concludes that (1) the lived experience of                  
drought is culturally relative, (2) effective drought prediction methods must include both objective and subjective               
inputs, and (3) interdisciplinary collaboration is key in discovering systematic interplays and lags in drought               
processes. 

What inspired you to participate in undergraduate research? 
I wanted to participate in undergraduate research because I was curious what research actually looks like on a day to                    
day basis and wanted to gain first-hand experience performing a research project. I also wanted to learn more in-depth                   
about different areas within my fields of study to help with career discernment. 

How did you get your research position, and what preparation did you undertake for it? 
I got my research position by applying to the program's online application. The program was titled Earth System                  
Modelling and Education Institute (ESMEI) site at Colorado State University. I prepared by emailing with different                
professors on campus to get involved with research the semester before, and once I received the position I had several                    
phone calls with my mentor to prepare for the summer before I left home. 

Where was your research experience located? 
 Colorado State University in Fort Collins, Colorado 
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What did you get out of your research experience? 
I learned many practical/ technical skills such as how to manipulate data and code in Google Earth Engine and R, how                     
to make a scientific research poster, and how to effectively communicate my research to professionals in different                 
fields. I also learned the importance of Interdisciplinary communication and collaboration, as my specific project               
would not have been possible without the help of professionals from many differing backgrounds from both the hard                  
sciences and the humanities. 
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Method Development and Preliminary Testing for Plasma-Induced Helium Irradiation of Nucleic Bases 

Tanner Tarkleson 
Major: Neuroscience & Behavior (COS) Minors: Compassionate Care in Medicine; ALHN Honors Program 

Advisor: Sylwia Ptasinska, Dept. of Physics, University of Notre Dame 

Research has been done regarding the effects of UV and plasma radiation on DNA molecules themselves, but little to                   
no research has surfaced regarding the effects of such radiation on basic nucleic bases. Such basic science research is                   
needed to propel forward the understanding of the strength and structure of both molecular and ionic bonds present in                   
the substructures of DNA. To address this problem, an Atmospheric Pressure Plasma Jet (APPJ) was used in                 
combination of Helium gas to irradiate thymine in various forms. Fourier-Transform Infrared Spectroscopy was used               
to qualitatively describe the results of such irradiation with high resolution. The novel nature of this project requires                  
experimentation with respect to irradiation and measurement techniques. For example, measurement was tested with              
thymine in liquid, powder, and pellet states and the results from each were compared to create the most reliable and                    
valid procedure. The liquid and powder methods of measurement and irradiation came with a unique set of problems                  
that makes the KBr (Potassium Bromide) pellet method the most promising for future research. Collaboration with the                 
IDEA Center here at the University of Notre Dame has allowed for cutting-edge techniques for plasma irradiation to                  
take place with the creation of plastic parts from a 3-D printer specifically designed to meet the needs of the current                     
project. 

What inspired you to participate in undergraduate research? 
I have a passion for physics and loved the idea of working with the distinguished staff at the University of Notre                     
Dame to undertake research that has the potential to create long-term benefits both in the scientific and medical                  
communities. 

How did you get your research position, and what preparation did you undertake for it? 
During my sophomore year, I was looking for research positions in various labs by reaching out to professors and                   
staff via e-mail. When Dr. Ptasinska offered me a position, I began to prepare myself for the research by reviewing                    
recent papers and publications on plasma-based irradiation. 

Where was your research experience located? 
My research experience was located at the University of Notre Dame. Specifically, I worked in the Radiation                  

Laboratory owned by the US Department of Energy. 

What did you get out of your research experience? 
This summer, I had the opportunity to develop professional relationships with faculty at the University of Notre                 
Dame. Additionally, I learned a great deal about plasma physics and about work life in a research laboratory, an                   
environment I am currently considering career-wise.  
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Study of Stub Momentum Resolution and Hardware Benchmarking for CMS Track Trigger 

Tianyi Wang 
Major: Physics 

Advisors: Kevin Lannon, Michael Hildreth 

As the High-Luminosity Large Hadron Collider (HL-LHC) project upgrades the Large Hadron Collider (LHC) to               
greater collision density, a new technique applied to the L1 trigger called Track Trigger increases its ability to reject                   
uninteresting collisions by providing more track information. The Track Tigger quickly reconstructs tracks through a               
bend predicting algorithm, which includes many geometric corrections to compensate for deviations caused by              
simplified calculation. This research focuses on testing the resolution of bend predicting algorithm to give bend                
estimations based on transverse momentum, charge, magnetic field, and other track information. Its resolution is key                
to determine whether the geometric corrections being applied are accurate enough for use. Benchmarking is also                
conducted on different options for system on chips (SOC), which are important for controlling the system during data                  
collection. 

What inspired you to participate in undergraduate research? 
I enjoy tackling problems that have actual impacts and haven’t been solved. Also, summer research helps me to                  
discover and confirm my fervor in physics research 

How did you get your research position, and what preparation did you undertake for it? 
I have been a member of professor Lannon’s research group since January of 2019, so I was already conducting                   
research project in the spring semester. After submitting a research proposal based on an extension of my academic                  
year research, Notre Dame College of Science Summer Undergraduate Research Fellowship provided funding for my               
research. 

Where was you research experience located? 
University of Notre Dame 

What did you get out of your research experience? 
A fruitful summer at Notre Dame, peer friends, and new understanding to the subject. I learned how to conduct                   
research via computer cluster, write grants, and present results. My research experience in professor Lannon’s group                
provided a sound head start for my future graduate studies. 
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Dissecting molecular mechanisms of chemobrain using single cell approaches 

Emilia Z. Wang, Ian H. Guldner, Zhuo Zhao, 
Qingfei Wang, Samantha Golomb, Danny Z. Chen, Siyuan Zhang* 

Major: Neuroscience and Behavior 
*Advisor: Professor Siyuan Zhang, Dept. of Biological Sciences, University of Notre Dame

Chemobrain is a cancer therapy-related cognitive impairment that affects many cancer survivors, including up to 75%                 
of breast cancer survivors. The molecular mechanism driving this condition is poorly understood. Methotrexate,              
adriamycin and cyclophosphamide are the most commonly used chemotherapy treatments for breast cancer and are               
linked to neurological deficits including memory deficits and mood disorders. In order to study how these chemo                 
drugs cause neurotoxicity during breast cancer treatment, a breast cancer mouse model with chemotherapy treatment               
was generated to study the mechanism behind chemobrain. To mimic the real clinical situations, C57BL/6 mice were                 
implanted with E0771 breast cancer cells in mammary fat pad, and the generated primary breast cancer tissues were                  
surgically excised before the treatment with clinically relevant doses of methotrexate or adriamycin plus              
cyclophosphamide. The neurological effects and the molecular mechanisms of the chemo drug in the mouse model                
were then examined. To evaluate whether the mice display the similar chemobrain phenotype as humans, behavior                
assays including novel subject recognition test, elevated plus maze experiment, and forced swim test were performed                
to access cognitive impairments and psychological distress. Additionally, the brain tissue of treated mice and their                
respective controls were analyzed by single cell RNA-sequencing to explore the cellular and molecular changes due to                 
chemotherapy. Our analysis revealed the compositional and transcriptional nature of immune cells in the brain               
changes with chemotherapy treatment in a way that could promote chemobrain. Further studies will be necessary to                 
functionally interrogate the importance of these compositional and gene changes in inducing chemobrain. 

What inspired you to participate in undergraduate research? 
I have always enjoyed research and lab work so I couldn’t pass up on this opportunity when I found out about it. 

How did you get your research position, and what preparation did you undertake for it? 
I have been a member of the Zhang group since August of 2018, so I was already familiar with the lab when I started.                        
I am submitting a research proposal to the College of Science and ended up getting funding from the Notre Dame                    
College of Science Summer Undergraduate Research Fellowship for my research. 
Where was your research experience located? 
University of Notre Dame 

What did you get out of your research experience? 
I was able to learn about how to conduct interdisciplinary research, practice oral presentation skills, and manuscript                 
writing. Through my interdisciplinary research, I was able to meet researchers in other fields and got the chance to                   
collaborate with them. 
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Structural Insights into MALAT1 in Chronic Myeloid Leukemia 

Matthew C. Wang, Phillip J. McCown, Jessica A. Brown 
Major: Biochemistry 

Advisor: Dr. Jessica A. Brown, Department of Chemistry and Biochemistry, University of Notre Dame 

Long noncoding RNAs (lncRNAs) are at least 200 nucleotides in length and have been implicated in cancer                 
development through mechanisms such as microRNA (miRNA) sponging and protein binding. These interactions are              
largely governed by the lncRNA secondary and tertiary structure. Previously we proposed a secondary structural               
model of one such lncRNA, metastasis-associated lung adenocarcinoma transcript 1 (MALAT1), under noncancerous             
cellular conditions. Here, we describe a secondary structural model for MALAT1 as it exists in chronic myeloid                 
leukemia (CML) cells. DMS-Seq data for MALAT1 in K562 CML cells were analyzed and used to establish a cutoff                   
of 250 reads between structured and unstructured regions. A total of 2,612 nucleotides out of 8,425 available                 
nucleotides were found to have sufficient DMS-Seq data. Of these, 59.6% (1,556 nucleotides) corresponded to               
structural characteristics similar to those of MALAT1 in a noncancerous environment, 30.1% (786 nucleotides)              
corresponded to a loss of secondary structure in CML, and 10.3% (270 nucleotides) corresponded to a gain of                  
secondary structure in CML. Mapping these data at the single-nucleotide level revealed that loss of secondary                
structure overlaps with hairpins and long-range interactions in the noncancerous MALAT1 structural model,             
suggesting MALAT1 becomes more unstructured or interacts with fewer protein- and/or miRNA-binding partners in              
CML. Analysis of known and predicted miRNA-binding sites found that 60 miRNAs were affected by predicted              
secondary structure loss in CML. These results suggest MALAT1 secondary structure loss may play an important role                
in the development and progression of CML and other blood-based cancers, making MALAT1 a potential biomarker               
or target for novel treatments and therapies.

What inspired you to participate in undergraduate research? 
I was excited by the idea of being able to develop my own experiments and pursue my own interests, as opposed to                      
doing traditional, prepared experiments in my laboratory courses. I was also motivated by my aspirations of pursuing                 
a Ph.D. in biochemistry. 

How did you get your research position, and what preparation did you undertake for it? 
I both interviewed with Dr. Brown and filled out an application. To prepare, I read primary literature recommended by                   
Dr. Brown and participated in online and in-lab training. 

Where was your research experience located? 
I conducted research in the Stepan Chemistry Building at the University of Notre Dame. 

What did you get out of your research experience? 
I gained valuable experience in laboratory techniques, scientific writing, and problem-solving in a situation where,               
unlike laboratory courses, known answers are not available. 
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Impact of Neutron Induced Fission on r-process Nucleosynthesis Calculations 

Lauren Ward 
Major: Chemistry 

Advisor: Rebecca Surman, Dept. of Physics, University of Notre Dame 
Coauthors: Nicole Vassh, Trevor Sprouse, Matt Mumpower 

Recent evidence indicates that the r process, which is responsible for the creation of the heaviest elements in the                   
universe, occurs at the site of a neutron star merger. Within such merger environments fission has the potential to be                    
greatly influential on abundance yields of nucleosynthesis calculations. We perform sensitivity studies that look at               
how changing individual neutron induced fission rates and yields affect the abundances of such calculations. We do                 
this for two distinct sets of theoretical nuclear data (based on FRDM 2012 and HFB-17 masses, respectively) and then                   
relate the result to the fission barrier predictions for both models. Additionally, we perform Monte Carlo variations of                  
all of the fission rates to determine the potential uncertainty range in these nucleosynthesis calculations given two                 
distinct fission yield prescriptions (simple symmetric split and GEF). We find that varying the properties of neutron                 
induced fission have a dramatic impact on r-processes nucleosynthesis yields and require further study. 

What inspired you to participate in undergraduate research? 
I have always been fascinated by space and after sitting down and talking to Professor Surman about her field of study                     
I was eager to learn more. 

How did you get your research position, and what preparation did you undertake for it? 
I spoke with a number of Notre Dame Professors about potentially working with them and felt best matched with                   
Professor Surman. After doing extensive research for about a year, I entered into Notre Dame’s REU Program where I                   
conducted my research. 

Where was your research experience located? 
University of Notre Dame 

What did you get out of your research experience? 
I met several other incredibly talented nuclear physicists who share my passion for the subject. I also gained                  
invaluable insight about what conducting research outside of undergrad looks like. 
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Pycnopsyche (Trichoptera: Limnephilidae) larvae influence on Orconectes Propinquus grazing 

Abigail White 
Major: Environmental Science and Theology (Supplemental) 

Advisor: Todd A. Crowl, Department of Biological Sciences , Florida International University 

Crayfish and caddisflies both play important roles as detritivores in streams. However, crayfish occupy a complex                
trophic role as omnivores, consuming both plant material and other herbivores. Their relationship with caddisflies               
exemplifies the crayfish’s complex trophic role. Crayfish may either reduce plant material by feeding or increase plant                 
material via top-down control on caddisfly herbivory. It is unknown whether their role as predator or their role as                   
herbivore is more impactful in stream communities. I hypothesized that in the presence of both caddisflies and                 
crayfish, less vegetation would be consumed than in situations where crayfish alone were present as the crayfish                 
would eat caddisflies instead of plant material. Crayfish predation on caddisflies would reduce the herbivory of both                 
the crayfish and caddisflies. Cages were stocked with plant matter and either no organisms, crayfish only, caddisflies                 
only, or both crayfish and caddisflies. The cages with crayfish had more plant matter consumed than those without,                  
and the presence of caddisflies had no significant impact in any treatment. No caddisflies were consumed by crayfish.                  
Overall, the presence of caddisflies was not shown to reduce crayfish foraging on vegetation. Further study is needed                  
to explore the interaction between crayfish and caddisflies. 

What inspired you to participate in undergraduate research? 
I want to discover God’s creation around me and contribute to the field of ecology in a meaningful way. 

How did you get your research position, and what preparation did you undertake 
for it? 
This research was conducted through the UNDERC East program. I was prepared by my coursework at ND and                  
through lab and field work in the Tank Lab. 

Where was your research experience located? 
The University of Notre Dame Environmental Research Center on the border of Northern Wisconsin and the upper                 
peninsula of Michigan. 

What did you get out of your research experience? 
An amazing summer experience with incredible people learning about and living in nature. I learned more about my                  
interests and what I would like to do going forward. I also got mad crayfish-grabbing skills. 
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Development of Telemetry Pipeline for Pyramid Wavefront Sensor on the Keck II Telescope 

Alex Witte 
Major: Physics 

Advisor: Charlotte Bond, Institute For Astronomy, University of Hawaii 

A new Adaptive Optics (AO) system utilizing a Pyramid Wavefront Sensor (WFS) is currently being commissioned                
on the Keck II Telescope. A new telemetry pipeline must be developed to analyze data produced by the WFS and AO                     
system and to determine important parameters present in the observing process. The following project focuses on                
laying the groundwork for such a pipeline and providing measurements of two parameters useful in the                
characterization of the atmosphere in real time. These parameters are the root mean square of the deformable mirror                  
commands and the value of the Fried parameter, from which a value of the seeing angle can be derived. To confirm                     
the results of these measurements, simulated data was implemented. As a result, the functionality of the analysis                 
methods was confirmed, and the results considered accurate. Further comparisons between the analysis of on sky data                 
and measurements made on Mauna Kea further confirm the results. 

What inspired you to participate in undergraduate research? 
I am very interested in astronomical instrumentation and one of the best places to work on that is in Hawaii. There is a                       
big difference between reading about an instrument and actually getting hands on time in terms of understanding how                  
it works. 

How did you get your research position, and what preparation did you undertake for it? 
I was accepted to work at the IFA as an REU student. Most of the preparation was reading previous papers and buying                      
lots of sunscreen. 

Where was your research experience located? 
The Institute For Astronomy at the University of Hawaii Hilo campus 

What did you get out of your research experience? 
A lot of experience writing my own code and fitting it together with existing code. I also got a chance to tour several                       
observatories on Mauna Kea to take a look at what it takes to run them. Finally, I learned a lot about the life of a                         
physics graduate student. 
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Selected Configuration Interaction using Reinforcement Learning 

Lihao Yan 
Major: Physics and Philosophy 

Advisor: Chao Yang, Computational Research Division Lawrence Berkeley National Laboratory 
Coauthors: Li Zhou, Mark A. Caprio 

Configuration interaction (CI) is a widely used method for solving quantum many-body problems. The challenge of                
CI is to solve a large sparse eigenvalue problem. The dimension of the eigenvalue problem grows rapidly as the                   
number of particles and the size of the Slater determinant basis increases. For many problems, the low-lying and                  
ground state eigenfunctions exhibit localization, i.e., most of the CI coefficients are negligibly small. One approach,                
often referred to as the selected CI method, selects many-body basis functions, i.e., Slater determinants, that have                 
large coefficients to construct a finite dimensional accurate approximation of the many-body Hamiltonian. However,              
we can only select a small subset of the important basis functions using physical intuition. Typical selected CI                  
algorithms use perturbation theory, but they are not globally optimal. In this work, we use a reinforcement learning                  
(RL) strategy to refine the algorithm. Each state of the RL algorithm corresponds to a particular set of many-body                   
basis. Each action removes some basis and adds new basis into that set. A better set of basis functions is obtained after                      
multiple training episodes. We test the performance of our algorithm against several other selected CI algorithms. 

What inspired you to participate in undergraduate research? 
I want to find where my strongest passion lies. I want to exercise my mind and push myself to my limit. 

How did you get your research position, and what preparation did you undertake for it? 
Prof. Mark A. Caprio referred me to one of his collaborators at Berkeley Lab. To prepare for the research, I read a                      
quantum mechanics textbook and did some warm-up coding exercises. 

Where was your research experience located? 
Lawrence Berkeley National Laboratory 

What did you get out of your research experience? 
An exciting summer at Berkeley, met new friends, and learn a lot from the Ph.D. students! I also learned how                    
professional researchers work, organize my results, and what’s a life of researcher looks like. My research experience                 
in Dr. Yang provides a solid basis for my future graduate studies. 
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Expression of N-glycosylated recombinant human erythropoietin in Bombyx mori 

Jimmy Zaarour 
Major: Biological Sciences 

Advisor: Malcolm J Fraser Jr. and Daniel Erickson, Dept. of Biological Sciences, University of Notre Dame 

Human erythropoietin (hEPO) is a protein important to the production of erythrocytes in humans and is used clinically                  
in the treatment of anemia. Recombinant hEPO is currently produced in Chinese hamster ovary tissue culture, where                 
post-translational modifications can add allergenic fucose and alpha-gal glycans and there is risk of zoonotic               
pathogens dangerous to humans. Production of recombinant glycoproteins in the silkworm Bombyx mori avoids these               
problems and is also more cost effective. However, B. mori has a primitive N-glycosylation pathway, which adds                 
more mannose-type N-glycans than a more complex N-glycosylation pathway would. This has the effect of reduced                
binding affinity of hEPO to erythropoietin receptor (EPOR) and a reduced half-life in humans due to a lack of                   
N-acetyl-glucosamine (GlcNAc), galactose, and sialic acid. We hypothesize that we can increase binding affinity and              
half-life of recombinant silkworm hEPO in humans by co-expressing hEPO with a humanized mammalian             
N-glycosylation enzyme complement which adds galactose, GlcNAc, and sialic acid. To accomplish this, hEPO was              
subcloned into a piggyBac pXL-BacII vector with the ser1 promoter, which promotes expression in the easily               
solubilized sericin layer of silk thread. Act3 actin body promoter and dsRed were also added for use as fluorescent                  
markers. Other components that were included are the hr3 enhancer and the IE1 trans regulator, which increase                
protein expression, and the wi intron that allows for bidirectional expression of both hEPO and IE1 proteins. Next                 
steps will include transfection of this plasmid into B. mori and characterization of the resultant protein. Vectors will                 
be injected into eggs of the w1pnd white-eyed silkworm line along with in vitro transcribed piggyBac transposase                
mRNA, and survivor progeny will be screened for dsRed whole body expression. We will look for genomic insertions                 
of the transgene using Splinkerette PCR (spPCR) and we will analyze the transcribed RNA using reverse transcriptase                
PCR (RT-PCR). If hEPO gene is determined to be present and transcribed, an anti-hEPO antibody will be used for                  
immunoblotting to confirm expression. Silkworms homozygous for hEPO will be crossed with silkworms expressing             
humanized glycosylation pathway enzymes. To determine if the addition of transgenic glycoenzymes changed            
silkworm hEPO glycosylation, we will isolate and purify hEPO and measure glycan masses with MALDI-TOF-MS.              
Surface plasmon resonance (SPR) will be used to determine whether glycosylation increased binding affinity of hEPO               
to EPOR as intended. Pharmacokinetics will be characterized in two ways: (1) by injecting mice with the glycosylated                 
silkworm hEPO and measuring retention of the protein in the bloodstream over time; and (2) by measuring binding                 
affinity to receptors important to protein half-life, such as Fc neonatal receptor and asialoglycoprotein receptor. Our               
intention is to have a platform for expression of humanized hEPO that allows for recovery of fully glycosylated                 
proteins with high in vivo activity and therapeutic potential.

What inspired you to participate in undergraduate research? 
I think Biological research is some of the most exciting, interesting work on campus, so I wanted to engage in it as                      
much as possible as an undergraduate. 

How did you get your research position, and what preparation did you do for it? 
I spoke with Dr. Fraser to get my research position and prepared for it through my undergraduate classes and teaching                    
labs. 
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Where was you research experience located? 
University of Notre Dame 

What did you get out of your research experience? 
I now have a vastly improved understanding of the complexities of biological research, especially as related to project                  
design. I also learned a lot about topics related to our projects in the lab that I otherwise would not have had exposure                       
to. More importantly, I feel much more confident in my capacity as an academic and will be able to apply the critical                      
thinking skills learned here throughout. 
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Metabarcoding Analysis of Macaque Diets With Respect to Anthropogenic Environments 

Morgan Zepf 
Major: Biological Science, Anthropology 

Advisor: Dr. Hope Hollocher, Department of Biological Sciences, University of Notre Dame 
Co-Authors: Kristin Mehlmann, Benjamin Gombash, Chissa Rivaldi, Hope Hollocher 

Diet and environmental conditions are important influences on the gut microbiome in both humans and non-human                
primates. Previous studies show that captivity and diet manipulation “humanize” animal microbiomes over time.              
Long-tailed macaques (Macaca fascicularis) on the island of Bali, Indonesia experience different levels of human               
contact depending on their location, and consequently consume food items from anthropogenic and             
non-anthropogenic sources. Diets of the macaques were used as a proxy for human influence. Diet was determined                 
with 18S rRNA metabarcoding of fecal samples from nine sites around the island, focusing on embryophytes. 427 diet                  
items were used to build a “Diet Database” that characterized the anthropogenic or non-anthropogenic characteristics               
of each diet item within six categories (Human/Cultivated, Religious/Ornamental, Medicinal, Provisioned, Native, and             
Introduced). The most common categories were Cultivated and Introduced, and the most varied category between the                
sites was Provisioned. The total tallies of each category at each site were used to determine the percentage of                   
contribution each category contributed to the macaques’ diets. PAM Clustering grouped the sites with other sites                
known to have similar levels of anthropogenic and environmental influences. These preliminary results suggest that               
anthropogenic activity recorded at these sites are reflected in the consumed diets of the macaques. This knowledge                 
provides a strong basis for microbiome research going forward, such as determining which anthropogenic diet               
characteristics may drive certain shifts in the gut microbiomes of these primates. 

What inspired you to do your undergraduate research? 
In previous semesters in the Hollocher Lab, I read multiple articles linking captivity, diet adjustments, and                
environmental conditions to shifts in the microbiome of various non-human animals. As someone who is very                
interested in anthropology, bioinformatics, and something as responsiveness as the microbiome, these articles really              
interested me because the lab’s sample sites had varying levels of human contact and influence, almost like different                  
levels of “captivity.” Therefore, I wanted to research how non-captive animals may experience microbiome shifts due                
to anthropogenic variables. I applied for a DaVinci Grant at Notre Dame to allow me to research this past summer,                    
which I was very excited about because I’ve been interested in the DaVinci program since my freshman year. 

How did you get your research position, and what preparation did you undertake for it? 
I started working in the Hollocher lab at the very end of my freshman year, and now am on my third full semester.                       
Most of my preparation included becoming well versed in relevant literature, RStudio coding knowledge, and               
important statistical measures. To prepare for my DaVinci Grant, I narrowed my goals to categorize the diet items and                   
planned how to actually answer the question, “How does human proximity/influence affect the macaque microbiome               
on Bali?” 

Where was your research experience located? 
University of Notre Dame, June-Aug 2019 
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What did you get out of your research experience? 
The most valuable thing I got was a strong basis for my research going forward. Now, this semester, I have verified                     
preliminary results about the diet categories and anthropogenic influence on diet that I can use to start looking at the                    
microbiome. Now, I am looking at the Firmicutes/Bacteroides ratio within the PAM clusters to see if there is a                   
connection. I am also looking at PCAs to determine which of the diet categories might collectively be driving the                   
diets, rather than just observing the differences as separate influences. 
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UGRIIN Speaker information 

Helen Streff , hstreff@nd.edu, Plenary speaker (Will talk about internship strategy: searching, applying, etc.             
as well as her internship experiences) 

BIO: 

● Senior biology major with plans to attend PhD programs for genetics to enter the pharmaceutical or               
biotech industry.

● Internship after first year was part of the University of Minnesota’s Life Sciences Summer             
Undergraduate Research Program (LSSURP). Specifically, I was part of the CREATE program (Cancer            
Research Education and Training Program) and worked in Dr. Scott Dehm's prostate cancer lab in the               
Masonic Cancer Center. Summer of 2018, I conducted CRISPR research at Amicus Therapeutics in             
Cranbury, New Jersey. The program had ~15 undergraduates participating in diverse areas from research to              
patient advocacy to medical affairs. Summer of 2019, I had another internship with Amicus Therapeutics,              
but in Philadelphia.

● I chose the LSSURP internship based on the proximity to my hometown and the cancer emphasis of                
the CREATE program. I then decided on the Amicus internship because I wanted to try industry and                
experience a new area of the country.

● LSSURP is a fantastic program, and I am so glad I participated in it. It was very organized,                 
rewarding, and provided me with a great sense of what graduate studies in biology would be like. Amicus                 
Therapeutics was a wonderful way to try research at a company. It helped confirm that I want to attend                  
graduate school and enter the biotech industry. Additionally, the experience refined my interest from cancer              
research in general to cancer genetics research.
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Kyle McGeehan , kmcgeeh1@nd.edu (Will talk about his cancer research conducted at the MD Anderson              
Cancer Center) 

BIO: 

● Senior Neuroscience and Behavior student in the College of Science with an immediate plan to              
pursue a master’s degree (research based) in neuro-oncology then earn an MD-PhD working as a pediatric               
neurosurgeon specializing in pediatric brain cancer research.

● I participated in the Summer Undergraduate Research Program (University Outreach Summer          
Program) at the MD Anderson Cancer Center (Houston, Texas) during the summer of 2018, working in the                
lab of Dr. Vidya Gopalakrishnan analyzing the effects of two novel therapeutics on medulloblastoma (brain              
cancer) cells.

● My internship was very eye-opening and one of the most impactful experiences of my life. I was                
given the opportunity to conduct clinical research in a lab with an unparalleled atmosphere and resources.               
Because MD Anderson is a part of a large network of medical facilities, there were endless lectures, talks,                 
and events to attend. Additionally, my lab principal investigator arranged for opportunities to shadow             
several physicians. My experience at MD Anderson played a major formative role in my upcoming              
academic pathway and career goals.

89 



Amelia Grose , agrose1@nd.edu (Will talk about her Honors Research Program work in the lab of Dr.                
Jennifer Tank and her internship experience at Notre Dame’s Environmental Research Center) 

BIO: 

● Senior Environmental Sciences major to attend a doctoral program focusing on freshwater ecology.            
My eventual research interest is translational—bridging the gap between research and management in            
freshwater ecosystems.

● Internship following my sophomore year (summer 2018) was conducted at UNDERC (University of            
Notre Dame Environmental Research Center), exploring the response of aquatic dragonfly nymphs to            
differences in light and color.

● For my Biological Science Honors Research Program, I wrote an involved research proposal and             
statement of research experiences. For my Honors Project (initiated Fall 2018), I am studying the influence               
of groundwater on conservation practices in agricultural streams.
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