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2021 CUPO Summer Journal  

Message from the CUPO Director 

I am thrilled to showcase the summer 2021 Community of 
Underrepresented Professional Opportunities Scholars through 
our Journal Volume 10.  This Journal shares the abstracts of all 
our scholars who completed a research experience this past 
summer.   Their passion, hard work and dedication is reflected 
here, as well as the strong guidance and support they get from 
their faculty mentors.  The journal also highlights the great 
successes of our alumni.  
I would like to thank all the faculty who worked with scholars in 
the summer 2021.  These past two summers of research 
experiences during Covid times have been particularly challenging 
for everyone. Your time, dedication and commitment to the 
students, research and our program did not go unnoticed. We 
thank you for all you did to make the summer a success even 
through a demanding time! 
 
Here are some CUPO facts of 2020-2021 
CUPO served 353 students 
100% STEM Majors 

 
29 Summer Research Scholars completed 10 weeks of faculty 
guided research 
They presented their research at Clarkson’s e-RAPS Conference 
Attended weekly seminar speakers and graduate school prep 
workshops 
13 took 8 week GRE Prep course and took the GRE Exam 
 
McNair Fast Facts…..since 1996 

98.8% Graduation Rate 
39.3% Completed Master’s 
12.9% completed PhD 
 

  National Facts 
13% of people over 25 have a master’s degree 
4.5% of Americans have a PhD 
 

 Marjorie Warden 
 Director 
 Community of Underrepresented Professional Opportunities 
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CUPO Staff and Location 
Director: Marjorie Warden 

mwarden@clarkson.edu 

Assistant Director: Deborah Shipp 

dgshipp@clarkson.edu  

 

 

Research Director: Prof. Michael Ramsdell 

ramsdemw@clarkson.edu  

The Community of Underrepresented Professional Opportunities 

CUPO 

 

The CUPO office is located in New Snell 235 

Phone: 315-268-6669 

Fax: 315-268-6552 

http://www.clarkson.edu/mcnair  

Program Coordinator : Kelsey Guerard 

kguerard@clarkson.edu  
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The Community of Underrepresented 

Professional Opportunities (CUPO) 

The CUPO office is the shared home to the Collegiate Science and Technology Entry 

Program (CSTEP), the Ronald E. McNair Post-Baccalaureate Achievement Program 

(McNair), the Louis Stokes Alliances for Minority Participation Program (LSAMP), and the 

Academic Success Program to Improve Retention and Education (ASPIRE). The creation of 

this office brings together four long-standing federal and state Department of Education and 

National Science Foundation programs in one location, providing ease in access to services for 

students. The CUPO office provides academic enrichment, graduate school preparation, 

career and professional development, research opportunities, and social and cultural 

experiences for eligible students. 

 Academic Support: academic advisement, private tutoring, academic success workshops, 

book grants, and laptop loans 

 Enriching Activities: conferences, cultural and social activities 

 Career Development: resume writing, professional skills workshops, guest speakers, 

industry visits, FE exam funding, job shadowing and internship/co-op guidance 

 Graduate School Preparedness: faculty mentors, alumni speakers, research  

      opportunities, conferences to present research, GRE prep, GRE exam support, graduate 

      application assistance, funding to visit graduate schools and workshops 
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The Community of Underrepresented 

Professional Opportunities (CUPO) 

Academic Success Program to Improve Retention and Education (ASPIRE) 

Provides four-year scholarships to academically talented, financially needy underrepresented 
students in STEM majors. 

Increases the number of students graduating, attending graduate school and/or obtaining 
employment in the STEM fields 

 Eligibility: Women and underrepresented minority students in STEM majors.  

 Funding: National Science Foundation (NSF) and Clarkson University    

                                            Collegiate Science and Technology Entry Program (CSTEP) 

 Increases the number of historically underrepresented and economically disadvantaged              
students  pursuing careers in STEM or licensed  professions. 

Eligibility: New York State resident. Underrepresented minority student who is in a STEM major or intends 
to enter a licensed profession.  

Funding: NYS Department of Education and Clarkson University    

                                 Louis Stokes Alliances for Minority Participation Program (LSAMP) 

                                Increases the number of students completing STEM degrees, increases the number of 
students matriculating into graduate  programs 

Eligibility: African American, Hispanic, Native American, Pacific Islander; STEM major  

Funding: National Science Foundation, the consortium comprises 7 institutions: Syracuse University (lead 
institution) and Clarkson University, Cornell University, Rensselaer Polytechnic Institute, Rochester 
Institute of Technology, and Monroe and Onondaga Community College    

                                            Ronald E. McNair Post-Baccalaureate Achievement Program (McNair) 

                                     Increases the number of historically underrepresented and economically  

                                     disadvantaged students entering graduate school and obtaining their PhD 

   Eligibility:   Underrepresented minority students OR first-generation college students from a low-income  

    background U.S. citizen or permanent U.S. resident, 2.8 GPA or higher sophomore or junior undergraduate.   

   Funding:  A TRiO program funded by the U.S. Department of Education & Clarkson University 
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Student Highlight 

Monica Maldonado Cobos 

Monica Maldonado Cobos from San Luis Potosí, 

Mexico., graduated from Clarkson May 2021 with a 

B.S. in Environmental Engineering, and is currently 

pursuing an Environmental Engineering PhD at 

Rensselaer Polytechnic Institute. During her time at 

Clarkson she participated in the McNair scholars 

program (2019 and 2020), was part of the CUPO 

advisory board, and won first place in the 

Environmental Chemistry and Toxicology poster 

category in ERAPS (2020). Furthermore, she did a 

semester abroad in Korea, and was an active member of 

Theta Phi Alpha. Currently, Monica continues to work 

with her McNair scholar’s mentor, Dr. Marianne 

Nyman. The Nyman group focuses on water quality, 

phytoremediation, quantification of plant pigments, and 

growth of leafy greens under different light conditions. 

Monica’s work is focused on reducing food waste along 

the value chain; her current research involves plant 

pigment degradation.  

. 
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Student Highlight 

Hayden Woodworth 

Hayden Woodworth, a former McNair Scholar (2018 
and 2020), graduated from Clarkson University in 2021 
with a dual major in math and physics. He was accepted 
as a graduate student at the University of Rochester and 
is pursuing a PhD in Optics and Photonics. 

At Clarkson, Hayden spent a lot of time working on 
coursework, doing research, and working as a TA for 
undergraduate physics. In his off time, he enjoyed 
participating in clubs like the Clarkson University 
Orchestra. Hayden came back to Clarkson every 
summer to do research through the physics department 
and through the McNair Scholars program. 

At the University of Rochester, Hayden has been 
working hard on first-year graduate classes and 
exploring research opportunities. He does not know 
what he will research just yet. 
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Student Highlight 

Lilianna Mason 

Lilianna Mason is currently a Master of Bioscience & 
Health Policy student at Rice University in Houston, TX. 
As an undergraduate at Clarkson University, Mason 
focused on learning about the human body and cell 
signaling research and worked in a research lab for three 
consecutive years. Her project focused on studying 
secretory cell development in zebrafish intestinal 
epithelium. She was able to balance school and a part 
time job in addition to my duties as a student research 
assistant. Her mentor gave me hands-on experience while 
working in the lab; including gel electrophoresis to 
visualize the results of DNA sequenced through PCR and 
dissecting zebrafish intestinal epithelium to quantify 
secretory cells. Mason has also presented her results at 
five research conferences during the three years of 
research experience through both poster and powerpoint 
presentation. 
Mason was always motivated to attend graduate school. 
Additionally, she was a McNair Scholar during a summer 
research program in 2020. Her passion for improving the 
healthcare industry and advocating for those without 
access to healthcare blossomed before the 4th year of 
undergrad. As Mason furthers her education at Rice 
University, she is looking to improve and add some 
technical skills under her belt. Her focus lies on building a 
curriculum that incorporates data science programming 
and public policy in the pursuit of a Master’s degree. 
Her motivation to excel in any task assigned not only 
allows her to produce high quality results, but also take on 
more responsibility and go beyond what is expected. 
Mason aims to obtain her PhD in the near future to aid in 
her career goal as a Health Information Technician or 
Health Policy Analyst.  
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Research Mentors and Research Scholars 

Summer 2021 

McNair Scholars 

Alexis Alexander 

Kevin Alvardo 

Alayna Appolon 

Affat Asir 

Nathalie Barrios 

Nia Brown 

Pathea Bruno 

Luke Cowart 

Kadija Crenshaw 

Jaren Diggens 

Herb Fountain 

Vy Huyuh 

Chelsea Kirkland 

Martin Lopez 

Panashe Mutsengi 

Jose Rodriguez 

Jafar Sannie 

Danna Wang 

 

CSTEP Scholars 

Aboubakar Dabre 

Mary Donnelly 

Philis Fonkem 

Dawit Gebremichael 

Isaac Kiiza 

Jennifer Reyes 

Joe Schuster 

 

LSAMP Scholars 

Fatime Abakar Khatir Adams 

Arletty Arias 

Aminata Niang 

Haydy Rodriguez 

Daniel Tynes 

 

Major  

Chemical Engineering 

Aeronautical Engineering  

Chemical Engineering 

Physics 

Psych & Mathematics 

Biology 

Biology 

Chemistry 

Chemistry 

Chemistry 

Biology & Biomolecular Science 

Aeronautical Engineering  

Human Biology 

Mechanical Engineering  

Biomelecular Science 

Health Science & Spanish 

Biomolecular Science 

Biomolecular Science & Chem 

 

Major 

Biology 

Biomolecular Science 
Social Science 

Electrical Engineering 

Mathematics 

Computer Science 

Electrical Engineering 

 

Major 

Chemical Engineering 

Biology 

Biology 

Biomedical Science 

Electrical & Computer 
Engineering 

Faculty Mentor 

Silvana Andreescu  

Michael Bazzocchi  

Devon Shipp  

D Melnikov 

Ali Boolani  

Andreas Wilke  

Susan Bailey  

Ginger Hunter 

Silvana Andreescu  

Mario Wriedt  

Susan Bailey 

Michael Bazzocchi  

Ali Boolani 

Michael Bazzocchi  

Costel C. Darie  

Ali Boolani 

Silvana Andresscu  

KaHo Leung  

 

Faculty Mentor 

Kenneth Wallace  

Costel C. Darie  

Ali Boolani 

Sumona Mondal  

Sumona Mondal  

Alan Rossner  

Leo Jiang 

 

Faculty Mentor 

Devon Shipp 

Susan Bailey 

Kenneth Wallace 

Richard Partch  

Mahesh Banavar  
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A MXene-based electrochemical sensor for quantification of 
perfluoroalkyl substances in drinking water  

Alexis Alexander 

Abstract:  

Per- and poly-fluoroalkyl substances (PFAS) are 
industrial anthropogenic chemicals that have been 
recently found to accumulate within aqueous 
environments, causing the deterioration of all life 
reliant on affected waterways. Current methods of 
detecting PFAS involve the utilization of high-
performance liquid chromatography (HPLC) and 
tandem mass spectroscopy (MS/MS). However, 
PFAS analysis using these conventional methods is 
costly and inaccessible to smaller labs. Moreover, 
these techniques are not sustainable for 
continuous environmental monitoring and testing 
of PFAS due to these limitations. In this research, 
a newly synthesized 2D material of metal carbides 
and carbonitrides known as MXenes has been 
explored for developing a low cost portable 
sensing platform for field detection of PFAS. The 
presentation will describe the properties and 
characterization of MXenes composites and their 
use as a material for electrochemical detection of 
PFAS. These sensors would be relatively low-cost 
and easy to use at various locations where 
monitoring PFAS contamination is needed. 

 

 

 

Alexis Alexander 
Silvana Andreescu Ph.D., Mentor 

Chemical Engineer 
 

Alexis Alexander is originally 
from Washington, DC. She is 

majoring in Chemical 
Engineering with a concentration 
in Biomolecular Engineering and 

will graduate in the spring of 
2023. Alexis is currently the 

Secretary of Tau Beta Pi NYQ, a 
nationally recognized Engineering 

Honor Society, and has 
membership in the National 
Society of Leadership and 

Success, the Society of Women 
Engineers, and the National 

Society of Black Engineers. She 
has worked as a Teaching 

Assistant (TA) for the Laboratory 
for Biology and Society, BY 112, 
course under the Department of 
Biology and currently works in 

the Chemistry Stockroom under 
the Department of Chemistry and 

Biomolecular Science. She 
aspires to obtain a Master’s and 
Ph.D. in Chemical Engineering.  



11  

Method for Quantification and Assessment of Asteroid 
Resource Accessibility  

Kevin Alvarado 

Abstract: 

Asteroid mining and retrieval has been a long sought ambition 
as an alternative to resupplying from Earth. To transport 
resources from the planet to space requires a tremendous 
amount of fuel and energy, thus making it quite expensive. 
These materials include volatiles which are useful for 
propellants and life support systems. No consistent method 
for determining the accessibility of near-Earth asteroids has 
been presented. Various different attempts have been made 
and in this research, a new method was created. This method 
focuses on the quantity and types of resources that are within a 
certain energy maximum at the current date. Lambert’s 
problem was solved to determine the optimal transfer orbit 
between the Earth and asteroid for rendezvous. Gooding’s 
approach was used to determine this solution and find the 
minimum energy required for asteroid acquisition. For that, a 
gradient-based optimization scheme was used for varying flight 
durations. Much of the information pertaining to the orbital 
and physical properties were obtained through the NASA JPL 
Small-Body database. Each asteroid receives an individual 
optimal transfer orbit, which is selected to satisfy the energy 
constraint. The spectral and physical properties were used in 
conjunction to estimate the amount of resources that are 
available. For each different asteroid classification, a 
difference in the chemical composition is presented. These 
are categorized into several groups such as precious metals 
and volatiles. Given that this information is obtained from 
ground observations, there can be errors and the data is 
incomplete. This method will only be applied to those 
asteroids that have the information required for the 
calculations. Further refinement for this study can be 
performed to include different circumstances, including 
different transfer destinations. 

 

Kevin Alvarado 
M.C.F. Bazzocchi PhD, Mentor 

Aeronautical Engineering  
 

Kevin Alvarado ‘22 is an 
undergraduate Aeronautical 

Engineering student from New 
York, NY. Kevin studied aircraft 
maintenance in high school and 

obtained his Aircraft 
Maintenance Technician 

licenses. Kevin is a member of 
Concrete Canoe, Sigma Gamma 

Tau, Sigma Alpha Pi, and 
Secretary for AIAA at Clarkson 
University. He aims to obtain a 

Ph.D. in Aerospace Engineering 
within the following year. Kevin 
has been accepted to both the 

Honors and McNair programs at 
Clarkson University. 
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An exploratory study to understand factors associated with 
acute changes in mood in a community based aquatic therapy 

program for older adults  
Alayna Appolon 

Abstract: 

Scientists have been studying two specific types of drug delivery, 

localized and systemic drug delivery. Systemic drug delivery is the 

traditional method many doctors and scientists use when treating 

patients and research. As medicine and science advances we begin to 

see this method isn’t as effective as it could be. Hence, why scientists 

are looking for another method; which is localized drug delivery. 

Localized delivery is when we insert a polymer within the body to 

target a specific tumor or illness. The most accurate and effective 

approach, a polymer is placed within your body near the infected site 

and within a couple of days or weeks the polymer will begin to 

degrade. During the degradation process, a drug would be released 

and it would aid in healing the body. Due to the new method there is a 

lack of research. Thus, this study focuses on understanding how 

polymers degrade within the body using surface erosion and it being 

applied to localized drug delivery.  

To begin this process, we first must create our monomers, which are 

MAA (Methacrylic Acid) and TBA (Tert-Butyl Acrylate) at different 

ratio compositions. The compositions used were 50:50 (MAA: TBA), 

30:70 (MAA:TBA) and 70:30 (MAA:TBA). Following our control 

monomer was created which was EGDMA (Ethylene Glycol 

Dimethacrylate) and TBA (Tert-Butyl Acrylate). These monomers 

were then mixed with 1 wt % initiator, to then be placed in a mold and 

under a UV illumination for 30 minutes to create our polymers. The 

samples were then taken to get photographed and to collect the data 

(mass and volume of each disk). Finally, the samples were placed in a 

10mL PBS buffer solution for 24 hours.  

Our results conclude that the disks are degrading and that our 

conversions for the different ratio compositions have increased 

meaning that there is very little plastersizing by the unreacted 

monomer. For further research I hope to be able to take the 

monomers and mix them with specific drugs and learn how they will 

degrade and see if the drugs are being released at a constant rate when 

the polymer degrades. 

 

Alayna Appolon 
Devon Shipp Ph.D., Mentor 

Chemical Engineering  
 

Alayna is from Wyandanch, 
NY. She attends Clarkson 

University and will graduate 
in the Spring Class of 2023. 
Alayna majors in Chemical 

Engineering and Minoring in 
Project Management. She’s 

also thinking of adding a 
concentration of 

Biomolecular Engineering. 
Alayna is currently a 

Secretary for her sorority, 
Theta Phi Alpha. She is also 
a member of ChemE Car at 
Clarkson University. Alayna 

plans to get her PhD in 
Chemical Engineering and 

she hopes to have a career in 
medical pharmaceutical 

research and development.   
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Computational Study of Transport of Charged Nanoparticles 
in Track-Etched Nanopores  

Affat Asir 

Abstract: 

In recent years, the number of nanopore applications has 
increased due to their usefulness as a cost-effective 
analytical tool to detect, size, filter and characterize 
physical/chemical properties of both artificial 
nanoparticles and biological macromolecules. Our 
computational study focuses on the analysis of ionic 
current blockade arising when a highly charged spherical 
nanoparticle translocates through a track-etched nanopore 
in a solid-state membrane [1]. A system of differential 
equations (Poisson-Nernst-Planck equations) is solved 
numerically, which allows us to understand various factors 
affecting the behavior of the ionic current. Our model is 
first validated by comparing computational data with 
existing theoretical formulae. The numerical results are 
then compared with experimental data in order to infer 
properties of both the nanopore and the nanoparticle 
used in experiments.  

[1] Y. Qiu, C.Y. Lin, and P. Hinkle, et al. ACS Nano. 10 
8413 (2016). 

 

 

 

 

 

Affat Asir 
Dmitriy Melnikov, Ph.D. Mentor 

Physics 
 

Affat ’21 is from Queens, NY. 
He will graduate in Spring 2023. 
Affat is a Physics and Computer 
Science major doing research on 

computational study of 
nanopores. Affat is a member of 
Clarkson University Chess club 
and Physics Club.  He is also a 

drop-in tutor for Physics I, 
Physics II, Chemistry I and 

Chemistry II . He will be a TA 
for Physics II in the fall of 2021. 
Affat aspires to obtain  a Master’s 

degree or Ph.D. in physics. 

.   
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Can upright posture decrease feelings of fatigue and 
depression in college students?  

Nathalie Barrios 

Abstract: 

Studies have investigated the role of posture in changes in 

feelings of fatigue in people who report depression, however, 

these studies explored energy and fatigue on a bipolar 

continuum (e.g. if you’re not fatigued you’re energetic) instead 

of two distinct moods (e.g. you can be energetic and fatigued 

simultaneously). This study proposes to understand how 

changes in posture influence changes in feelings of energy and/

or fatigue in young adults who report non-clinical depressive 

mood states. In this proposed study, participants will take an 

initial set of surveys including: Maryland Trait and State 

Depression Scale (MTSD), Pittsburgh Sleep Quality Index 

(PSQI), Mental and Physical State and Trait Energy and Fatigue 

Scales, and the 36-Item Short Form Survey (SF-36) to 

determine their eligibility. Each day in lab for a total of 3 days, 

subjects will be randomly assigned to an intervention including 

caffeine, normal sitting posture, and upright sitting posture. 

Participants’ moods will be measured in the beginning before 

starting intervention activities and after every 30 minutes using 

the Profile of Mood Survey (POMS), state mental and physical 

energy and fatigue scales, and motivation scale. We hypothesize 

that there will be an decrease in feelings of mental fatigue and a 

decrease in feelings of depression in participants when sitting in 

an upright posture for an hour than when sitting in their regular 

posture for an hour.  

 

 

 

 

 

 

Nathalie Barrios 
Ali Boolani Ph.D., Mentor 

Psych & Mathematics 
 
 

Nathalie is from Stratford, CT. 
She is double majoring in 

Psychology and Mathematics. 
Nathalie is a CUPO McNair 
scholar and will graduate in 

2022. Nathalie has been 
working with Dr. Ali Boolani 

since summer of 2020 and will 
continue doing research during 

the academic year. Nathalie 
plans to continue her education 
by attending graduate school to 

obtain her PhD upon 
completion of her 

undergraduate degree. 
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Do children show expectations of clumpy resource 
distributions? 

Nia Brown 

Abstract: 

Previous research suggests that the hot hand phenomenon, a 

tendency to perceive illusory streaks or clumps in random 

sequences of data, is a human universal tied to humans’ 

evolutionary history of foraging for clumpy resources. The 

present study investigates how this misperception of 

randomness develops ontogenetically. We investigate 

randomness perception in young children while they are 

playing a sequential foraging card task as well as two tasks on an 

iPad: a perception of randomness task and a spatial 

dependency task. In the first task, cards are laid out in front of 

the children in a predetermined sequence that follow specific 

statistical regularities (i.e., clumpy, random, or dispersed 

distributions). A cartoon animal is placed on the table and as 

the animal travels down the line of cards the children have the 

opportunity to predict the presence or absence of food one 

card location at a time. In the second task, a computerized 

paradigm presented on an iPad, children create a distribution 

of raindrops as they expect them to fall on an outdoor 

basketball court. In the third task, also presented on an iPad, 

children will be asked to place individual resources on a tree. 

There will be spatially positive conditions as well as spatially 

negative conditions. The results from these tasks will help 

assess if expectations of clumpy resource distributions are 

already present in children and how they might develop over 

time. In the future, these results will 

hopefully shed some light on the 

etiology, prevention, and treatment of 

gambling disorders. Our study is run 

in collaboration with the SUNY 

Potsdam Child Care Center (SPCCC). 

 

Nia Brown 
Andreas Wilke Ph.D., Mentor 

Biology 
 

Nia Brown is from Union, New 
Jersey. She has a strong desire to 
work in the medical field and to 

become an internationally known, 
key opinion leader (KOL) in 

medicine. Nia is pursuing a degree 
in Biology and has a minor in 
Psychology and Medicine & 

Health. She is an active member 
in a variety of prestigious societies 
and clubs at Clarkson University. 

Nia serves as the respective 
marketing officer and the director 
of membership for the Society of 
Professional Women (SPW) and 
Sister 2 Sister (S2S). Additionally, 

Nia participates in Doctors 
without Borders and BLAC. She 

also conducts research with 
Dr.Wilke throughout the school 

year and is one of the TA’s for his 
Introduction to Psychology 

course. Nia plans to attain her 
M.D degree and hopes to one day 
live out her passion: saving lives.  
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The Effects of Antibiotic on Dispersal Rate in Evolved 
Populations of Pseudomonas  

Pathea Bruno 

Abstract: 

Bacteria evolve in response to a wide range of conditions 

and stressors in their environments, including spatial 

structure and antibiotics. Pseudomonas aeruginosa (PA), a 

gram-negative bacterium, is responsible for chronic lung 

infections in Cystic Fibrosis patients, and often evolves 

resistance when those patients are treated with antibiotics 

over extended periods of time. PA have a range of 

dispersal, quorum sensing, and biofilm formation 

mechanisms that allow them some innate protection 

against antibiotics and these mechanisms may also evolve. 

In a previous experiment in our lab, populations of PA 

were evolved in a range of environments that differed their 

degree of spatial structure, adjusted by concentration of 

agar, and the presence/ absence of the antibiotic 

Cipfrofloxacin. Dispersal was shown to evolve differently in 

these populations depending on the environment, but the 

impact of antibiotics on dispersal rate was not directly 

tested. The goal of this work is to understand the effects of 

Ciprofloxacin on the dispersal rate of PA.. I assayed PA 

populations evolved in the presence and absence of 

Ciprofloxacin, across four different concentrations of agar 

(0, 0.2%, 0.4%, 0.6%), evolved for one week and four 

weeks (16 different treatments), each with six replicate 

populations for a total of 96 samples. Dispersal rate was 

estimated by measuring colony area after 24 hours of 

growth from a single point inoculation on a semi-solid agar 

Petri dish. I compared the dispersal rate in each of the 

evolved populations to that of their ancestor, in both the 

presence and absence of antibiotics. These results will 

allow for a better understanding of the interactions 

between bacteria dispersal and antibiotic resistance in 

populations of bacteria growing in complex structured 

environments, such as the human lung.  

 

Pathea Bruno 
Susan Bailey Ph.D., Mentor 

Biology 
 

Pathea is from Queens Village, 
NY. She is majoring in Biology 

with a Cell/ Molecular 
concentration and will complete 
her degree in December 2021. 

She has alway been interested in 
Biological sciences and aspires to 
be a Medical Doctor. During the 
fall semester, she will continue 
mentoring underclass STEM 

majors and mentoring commuters 
in the Commuter Student 

Association. Her goals for the 
future include: finally working on 

her own project studying 
Antibiotic Resistance and ways to 

combat it using collateral 
sensitivity techniques, earn a 

masters in Biomedical sciences, 
molecular biology or immuno 

molecular science, and complete 
her studies with an MD/PhD. .  
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Myosin XV And It’s effects On Bristle Patterns 
Luke Cowart 

Abstract: 

We’re studying Myosin and how the absents of it 

will effect how the distance between bristles. This 

is to understand how the myosin XV affects the 

filopodia. We believe that Myosin XV is used in 

the creation of filopodia and thus by removing the 

myosin XV the filopodia should be shorter and 

the distance between bristles should be shorter.  

 

 

 

 

 

Luke Cowart 
Ginger Hunter Ph.D., Mentor 

Chemistry 
 
 

Luke is from Kennett Square, PA. 
He will graduate in the spring of 
2023 from Pennsylvania State 

University. Luke has a major in 
Chemistry. He is also pursuing a 
minor in Biology. He is a part of 
the Chess club, CRU, Longwood 

Fire Company, as well as the 
captain of the Pennsylvania All 

State team in trapshooting, and is 
an Eagle Scout. Along with 

working as a first responder at 
Kendal-Crosslands Communities, 
Luke is on the board of directors 
for Creekside Preserves, 73 acres 

of natural land. Luke plans to 
attend medical school and earn an 

M.D and/or a Ph.D. Luke was 
funded through CUPO, McNair.  
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Development of a Potable Heavy Metal Analyzer based on 
Gold Nanoparticles doped Mxene 

Kadija Crenshaw 

Abstract: 

Heavy metals are essential throughout the global 

ecosystem. However, an abundance of heavy metals can 

have a detrimental effect on the ecosphere, biosphere and 

hydrosphere. Due to their toxicity and poisoning effects on 

humans and animals, it is imperative that heavy metals are 

continuously monitored.  Devices that can be easily 

used for the rapid detection of toxic metal ions in water or 

food samples are necessary for distinguishing, monitoring 

and efficiently managing the effects of heavy metal 

pollution.  Conventional methods like HPLC, GFAAS, 

ICP OES and ICP MS can be difficult to use by unskilled 

personnel due to their cost, lack of portability and complex 

instrumentation. This presentation will describe 

development of a novel method of heavy metal detection 

that is both efficient, economically optimal, and cheaper 

than the conventional methods that uses electrochemistry 

as a detection method. Electrochemistry is a powerful tool 

that offers advantages for low cost sensitive and selective 

detection of heavy metals.  To design our electrode, we use 

metal doped MXene, a two dimensional nanomaterial with 

excellent electrical properties. that has binding affinity for 

heavy metals. The proposed sensor offers high sensitivity 

and is able to detect heavy metals below the maximum 

permissible limit set by EPA. Should this method be 

proven effective, it can be used broadly for heavy metal 

detection.  

Kadija Crenshaw 
Silvana Andreescu Ph.D., Mentor 

Chemistry 
 

Kadija Crenshaw was born in 
Brooklyn, New York on May 6th, 
1993. She is of Haitian American 

descent, and knows four 
languages: English, Spanish, 
Haitian Creole and French. 

During her childhood, she was 
always fascinated by science and 

since elementary school has 
participated in science fairs, often 

doing quite well. 

 She  started college and has taken 
a few breaks for the sake of her 

mental and financial health. Now 
nearing completion of her 

undergrad studies, she knows that 
she wants a career in 
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becoming a McNair scholar, she 
knows that anything is possible!  
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Metal-Organic Framework-Based Biosensors for Detection of 
SARS-COV-2 

Jaren Diggins 

Abstract: 

Metal-organic frameworks (MOFs) are hybrid crystalline 

compounds consisting of metal cations or clusters 

interconnected by polytopic ligands into a three-dimensional 

porous structure, yielding a large internal surface area in which 

a variety of molecules can be adsorbed. RNA viruses such as 

SARS-COV-2  are viruses that use RNA as its genetic material 

and inject the host with this RNA in order to transcribe and 

replicate more viral proteins. This project uses MOFs to 

effectively detect viruses through viral RNA binding to 

complementary oligonucleotides tagged with a fluorescent 

label. This work entails the synthesis of the MOFs, MIL-101

(Cr), PCN-222, MIP-206, and NU-1000 and the adsorption of 

fluorescein amidite (FAM) labeled DNA of 25 nucleotide 

length, which is complementary to a unique sequence of RNA 

in the SAR-COV-2 genome, quenching the fluorescence due to 

FAM-MOF interactions. In this experiment, a DNA strand 

complementary to the adsorbed labeled DNA was added to 

form the duplex and is ejected from the MOF pore, resulting 

in the regeneration of fluorescence in the supernatant, 

detectable using fluorescence spectroscopy. Future work will 

include using the RNA strand as the complementary strand 

forming a hybrid duplex and eventually actual viral RNA.  

Jaren Diggens 
Mario Wriedt Ph.D., Mentor  

Chemistry 
 

  
Jaren Diggins is from 

Indianapolis, Indiana and is 
currently studying chemistry. 
He will graduate in the Spring 

of 2022.  
 

He is an LSAMP scholar and 
an active member of the 

American Chemical Society and 
the National Organization of 

Black Chemists and Chemical 
Engineers. Upon graduating, he 

plans on going to graduate 
school and receiving a PhD in 

Forensic Chemistry.  



20  

Viral Biocontrol against Agricultural Pathogens 
Herb Fountain 
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Abstract: 

Antimicrobial resistance (AMR) is a growing problem across 

the world. Hospitals and medical centers have seen the rise of 

superbugs; bacterial strains that are unresponsive to common 

antibiotics like penicillin. According to the NIH, in a paper 

published in 2018, AMR is predicted to cause more than 10 

million deaths every year after 2050. AMR is already 

responsible for approximately 700,000 deaths a year. AMR is 

also a growing problem in agriculture, both with livestock and 

crop pathogens. Decades of using the same herbicides to treat 

common crop diseases like tomato speck and rice blight has 

led to a recent increase in larger and larger losses to disease-

related crop failure. We are reaching the point where the 

evolution of these pathogens is outpacing our discovery of 

chemical deterrents. The goal of my research is to find and 

develop alternative effective treatments to the pathogens that 

worst affect our fields, by using biocontrol methods. Using 

experimental evolution techniques, I aim to develop 

bacteriophage (viruses that infect bacteria) that can more 

effectively prey upon the bacteria that prey upon our plants. 

Here, I report on the bacteriophage collection and model 

plant-bacteria experimental system set-up for this project. 
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Analysis of Asteroid Properties for Yarkovsky Deflection  
Vy Hyuyuh 

Abstract: 

The Yarkovsky effect is a small photonic force that affects 

the orbital motion of an asteroid. When an asteroid heats 

up in the sun, the asteroid re-radiates the energy causing a 

small thrust that is miniscule compared to gravitational 

forces. The Yarkovsky effect is dependent on many 

variables such as the shape, surface roughness, spin, bond 

albedo, and obliquity of an asteroid. The Advanced 

Thermal Physical Model (ATPM) was chosen to analyze 

desired asteroids because it is the most accurate model. 

The ATPM incorporates other properties such as the 

surface roughness that were not included in previous 

models, and the Yarkovsky effect has been computed for 

specific asteroid targets which makes it a preferable model 

to incorporate in this research. The ATPM utilizes 

triangular facets for computational modeling.  

The goal of this research is to conduct a sensitivity analysis 

to determine which variable will have the dominant impact 

on the Yarkovsky effect. Many factors that are considered 

in the sensitivity analysis are the shape, surface roughness, 

spin, albedo, thermal inertia, and obliquity of the asteroid. 

A 3D model of a desired asteroid is generated in 

MATLAB and an algorithm is developed to systematically 

modify the parameters. 
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Can auditory cues influence mood responses to exercise? 
Chelsea Kirkland 
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Abstract: 

Multiple studies report the psychological benefits of a 

single bout of exercise. Studies have reported that as little 

as 10 minutes of physical activity can improve moods. In 

contrast, negative auditory cues have been known to 

negatively influence moods, while positive auditory cues 

have been known to positively influence moods. 

Therefore, the purpose of this study was to determine 

whether negative auditory cues would suppress the positive 

mood benefits of exercise and whether positive auditory 

cues would enhance the mood benefits of exercise. If 

participants met inclusion and exclusion criteria they were 

invited to 5 days of testing in lab. The first day participants 

were taken through a single protocol to familiarize them 

with the tools used in lab. This way to reduce the risk for 

learning bias. After the familiarization day, participants 

were randomly assigned to complete 4 days of testing 

where they were given prescribed negative auditory cues, 

positive auditory cues, music or silence (control). Moods 

were assessed every 5 minutes for 30 minutes using the 

Profile of Moods Survey and the State Mental and Physical 

Energy and Fatigue questionnaire. We hypothesize that 

positive reinforcement will enhance the mood benefits of 

exercise, while negative reinforcement will suppress the 

mood benefits of exercise.  
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Emulating Spacecraft Motion Using a Mobile Manipulator  

Martin Lopez 

Abstract: 

Spacecraft emulation research has been done for over two 

decades in the field aerospace engineering. Space 

emulation has been done with different types of 

experimentation tools: water pools, free-fall tests, magnetic 

fields, and many more. In this research, spacecraft motion 

of a microsatellite is emulated through the use of a mobile 

robot. CubeSats are small satellites that are known for 

being cost effective and easily degradable during reentry. 

Since the focus is on small satellites, the mobile robot will 

only need to support a small payload. The mobile robot 

consists include omnidirectional wheels on the base (Dingo

-O) and a robotic arm (Kinova Gen3 lite). The mobile 

robot is simulated in the Robot Operating System’s 

Gazebo simulation environment. The simulation 

demonstrates the emulation of spacecraft dynamics in a 

relative orbital frame, and is coded in Python and C++. 

The project implements the equations of motion of a 

CubeSat, i.e., translational and rotational motion. The 

simulation and testing of the desired motions were 

performed using a 3D model of the robot in Gazebo with 

controls executed through a publisher file and a separate 

terminal. The results of the simulation and testing as well 
as future applications are discussed in light of the general 
spacecraft emulation scenarios considered.  
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Proteomics investigation of Ugandan mothers for the presence of 
Plasmodium and viral proteins in breast milk 

Panashe Mutsengi 

Abstract: 

Plasmodium falciparum is a blood-borne parasite that causes 
malaria in Ugandan children and adults. While incidents of 
malaria in children under 5 have decreased since 2016, malaria 
still contributes about 20-30% of all pediatric hospitalizations. 
Our hypothesis is that Plasmodium proteins are transported from 
the blood to the milk and then transferred to the newborn, thus 
helping the baby to develop immunity against Plasmodium 
antigens. Here, we used proteomics to analyze breast milk from 
Ugandan mothers collected in March 2018We separated four 
milk samples by a homemade large SDS-PAGE gel, and then cut 
the gel lanes in 13 gel bands and digested each gel band by in-gel 
digestion. Sample 5 from each lane was split into a, b, and c for 
greater separation. The resulting peptides mixtures were cleaned 
with a C18 Ziptip and then run on a NanoAcquity UPLC 
coupled with a QTOF Xevo G2 mass spectrometer (120 minutes 
gradient and data-dependent analysis mode). The four milk 
samples consisted of two comparison groups of malaria vs. 
control. The raw data were processed using ProteinLynx Global 
Server (version 2.4) and the pkl files were searched against NCBI 
human and Plasmodium databases using the in-house Mascot 
server. The Plasmodium peptides that were identified using 
Mascot Daemon (v. 2.5) were then verified in the raw data using 
MassLynx software. These searches found at least one 
Plasmodium protein, suggesting that they indeed move from the 
bloodstream to the milk and then to babies. The Plasmodium 
protein found has a mass around 80Da, an unknown function, 
and was found primarily in samples 5a, 5b and 5c of. This 
protein was found based on a precursor ion with m/z of 551.78 
(2+), which corresponds to a peptide with amino acid sequence 
KQEKGEKAGK. BLAST analysis of this peptide suggests that 
this protein is not found in any human or other databases, and 
was found only when run against the Plasmodium falciparum 
database. This preliminary data suggests that immunity to malaria 
can be transferred from mother to child during breast feeding. 
This is an ongoing investigation. design. 
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Effects of acute exercise on cognitive performance  
Jose Rodriguez 

Abstract: 

Multiple studies consistently report that acute exercise improves 

cognitive task performance. A meta-analysis by Dishman and 

colleagues reported that an acute bout of submaximal exercise 

improved cognitive task performance. Although significant 

research exists on an acute bout of submaximal exercise and 

cognition, we are unaware of data on the effects of an intense 

acute bout of exercise (until subjects cannot continue anymore) 

on cognitive task performance. The purpose of this study is to 

determine the effects of an intense acute bout of exercise on 

cognitive task performance and whether consumption of 

Gatorade would enhance cognitive task performance. Using a 

repeated measures crossover design, subjects (n=12, Mean (SD) 

age= 21.42(2.38), males= 7, females=5) were assigned to 

complete a series of cognitive tasks before and after the 

performance of the Bruce Protocol. Participants were assigned 

to consume either drink water or Gatorade first during the 

Bruce Protocol. A week later participants completed the other 

arm of the study. All participants completed both interventions. 

Using a repeated-measures ANOVA, there was no significant 

difference for any of the cognitive measures between beverages, 

however there was a significant improvement (p<.05) in 

cognitive task performance pre- and post-maximal exercise. 

There was also no significant difference between the amount of 

time participants spent on the treadmill during the Bruce 

Protocol between beverages. Results from this study suggest that 

as mental task performance improves with a physically fatiguing 

protocol, which is counter to the expected findings. 

Additionally, our results suggest that ingesting a glucose 

beverage (Gatorade) does not improve cognitive performance 

nor does it improve performance on the Bruce Protocol. The 

glucose from the beverage does not provide any additional 

benefits. Further research into better understanding the 

mechanisms of why there is an improvement in mental task 

performance is needed. 
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Rapid Detection System of Escherichia coli (E. coli) using 
Printed Paper-based Assay. 

Jafar Sannie 

Abstract: 

Pathogens are considered one of the major public health 
threats and financial burden, causing most food related 
outbreaks around the world. Continuous interest in human 
health has driven the research and innovation towards the 
rapid detection of these pathogens. Despite the sensitivity 
and reliability of conventional detection methods, these 
methods are laborious and time consuming. Their 
continued perseverance in food has increased their 
demand for rapid detection system of primary pathogen 
specially Escherichia coli (E. coli). The present research is 
focused to design a rapid, sensitive, portable, and easy to 
use sensing system based on colorimetric paper-based 
assay for rapid detection of E. coli in short period of time. 
A novel enzyme-induced colorimetric assay is developed to 
monitor and measure β-galactosidase (β-gal) enzymatic 
release from the bacterial cells of E. coli. Au@CeO2 core-
shell nanocomposites are utilized as an instant colorimetric 
signal generating probe due to the catalytic oxidation 
reaction and binding of the substrate to Au@CeO2 surface. 
The proposed assay providing user-friendly, one step, and 
portable detection platform of E.coli quantification that will 
be adapted on a printed paper sensing strips for practical 
applications.  
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Development of quantitative imaging nanodevice for 
intracellular live cell imaging 

Danna Wang 

Abstract: 

Chloride ions are important in cells because it’s can be 
regulated by intracellular chloride channels or transporters. 
The methods that exist right now to measure the chlorine 
ions in lysosomes have some sort of disadvantages. Such as 
pH-dependent, which means we don’t know the output 
signal is changed upon pH changing or [Cl] change. Also, 
some small molecule dyes are pH-independent but it 
cannot specifically target the organelles. In this project, we 
seek to develop a new DNA imaging nanodevice which is 
pH-insensitive and able to quantitatively measure chloride 
ions. This imaging nanodevice will selectively label 
lysosomes of the cells and mapping the lysosomal chloride 
ions. Through DNA annealing, we hybridize two single-
strands DNA into double-strand DNA by forming 
hydrogen bonds and hybridizing with each other. We 
validated the formation of dsDNA by polyacrylamide gel 
electrophoresis (PAGE) and investigated the performance 
of the chloride sensing motif through fluorescence intensity 
measurement. 
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Determination of the role of the EGF pathway in 
development of the ascl1a mutant phenotype 

Aboubakar Dabre 

Abstract: 

Misexpressed proteins have been identified by mass 

spectrometry following comparison of ascl1a mutants to 

WT intestines. Two receptors and one ligand of the EGF 

pathway were identified to be overexpressed in the mutant. 

We are performing RNA in situ hybridization to confirm 

the genes are misexpressed. We hypothesize that 

inhibition of the EGF pathway will allow enteric neurons to 

migrate, survive, and proliferate forming a more normal 

pattern of neurons around the intestine in ascl1a mutants. 

We are inhibiting the EGF pathway with a chemical 

compound AG 1478. After inhibition, mutant and WT 

embryos will be genotyped and we will determine whether 

EGF pathway inhibition recovers enteric neuron defects in 

the mutant embryos.  
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Optimization of the in-gel trypsin digestion for 
proteomics applications  

Mary Donnelly 

Abstract: 

The current protein digestion and peptide extraction 

method from an SDS-PAGE is time consuming. 

Optimization of this method could save time and effort 

while yielding similar or acceptable results. To optimize 

the digestion protocol, we used two model proteins: bovine 

serum albumin and lysozyme. Both proteins vary in their 

molecular weights and number of disulfide bonds, which 

make them ideal proteins for this experiment. The trypsin 

digestion variations include various digestion times and 

temperatures.. Peptide extraction optimization variations 

include shaking and sonicating with varying times and 

steps. The peptides mixtures were then analyzed 

bynanoLC-MS/MS using a NanoAcquity UPLC coupled 

with a QTOF Xevo G2 MS and the raw data wasanalyzed 

using Mascot Daemon (v. 2.5) server. Both the protein 

score and type of protein found was taken into 

consideration with data analysis. Variations in the 

parameters (digestion time, extraction time and volume, 

extraction method, etc.) for protein digestion and peptide 

extraction allowed us to determine which method is the 

fastest and the less labor-intensive, and gives us acceptable 

protein identification. This study is still underway  

 

 

Mary Donnelly 
Costel Darie Ph.D., Mentor  

Biomolecular Science 
 
 

Mary is from Potsdam, NY. She 
is a Junior at Clarkson majoring 
in Biomolecular Science. Mary 

is a member of the Honors 
Program, and she is a CUPO 
CSTEP scholar, and she will 

graduate in 2023. After 
graduation, Mary plans to attend 
graduate school to pursue a PhD 

in neuropharmacology. Mary 
aspires to a career in research 

and development in the 
biopharmaceutical industry. 

.  



30  

Ethnic differences in COVID-19 infections and mortality during 
two waves in the United States: Differential impact of risk factors 

Dawit Gebremichael 

Abstract: 

The United States (US) currently has the highest numbers of 

cumulative COVID-19 cases and deaths globally. Numerous 

studies have revealed that ethnicity, and social determinants 

impact infections and mortality due to COVID-19. Recent 

evidence has also suggested that the infection and mortality 

rates were disproportionately high among African Americans 

and Hispanic Americans. In contrast, the infection and 

mortality rates for white Americans were low, compared to 

their population during the first pandemic wave. In this study, 

we compared the differential contributions of the risk factors in 

COVID-19 infections and mortality during the first and second 

waves of the pandemic in the US for the ethnic groups of our 

interest, i.e. Non-Hispanic White (NHW), Non-Hispanic 

Blacks (NHB), Hispanics, Non-Hispanic Asians (NHA). To 

understand the relative contribution of the geographical 

locations and risk factors for variations in infections and 

mortality rates, we grouped all the states of the US into four 

different regions (Northeast, Midwest, South, and West). We 

found that the two critical metrics of COVID-19, infection, and 

mortality are well correlated for all four ethnic groups during 

both waves. Based on the data extracted from multiple public 

resources we selected seven risk factors poverty, advanced age, 

diabetes, blood pressure, existing cardiovascular disease 

(CVD), obesity, and education. We eliminated the variables 

with high multicollinearity. While attempting to explain the 

variability in infection and mortality, regression models reveal 

that same risk factors have differential impacts on Hispanic, 

NHW, and NHB groups. Based on our preliminary analysis, 

diabetes, obesity, education, and CVD are the significant factors 

to cause differential infection and mortality rates in ethnic 

groups of our interests. In this presentation, we elaborate the 

extraction, visualization, and interpretation of publicly available 

data and the statistical methods that led to our conclusions. 
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Disparities amongst various Ethnic groups and how extreme 
COVID-19 impacted the U.S 

Isaac Kiiza 

Abstract: 

The public health crisis caused by coronavirus disease 

(COVID-19) has exposed the existing inequalities 

between ethnic groups. Several studies have shown 

COVID-19 to impact groups in the United States 

regarding adverse health disproportionately. However, 

people of all demographic spectrums across the U.S. are 

affected.This study investigates the impact of risk factors 

responsible for COVID-19 infection and severity on 

different ethnic groups across the U.S. based on the data 

obtained during the first pandemic wave (January 23 to 

September 27, 2019).  

First, we grouped all the states of the U.S. into four 

different regions: Northeast, Midwest, South, and West, 

as specified by the U.S. Census Bureau and considered 

Non-Hispanic White (NHW), Non-Hispanic Blacks 

(NHB), Hispanics, Non-Hispanic Asians (NHA) as ethnic 

groups of our interest. Proceeding, we performed cross-

sectional regression analyses of statewide data for COVID

-19 infection and mortality rate for all the ethnic groups 

using the risk factors selected: age over 60, poverty, 

obesity, high blood pressure, cardiovascular disease, and 

diabetes. Lastly, we did multiple linear regression, 

variance inflation factor, and Kruskal-Wallis analysis 

followed by Dunn's tests to comprehend the disparities.  

Overall analysis shows NHB had a higher infection, 

mortality percentages than NHW, and NHA has a similar 

infection, mortality, population percentages.  However, 

our findings are less generalizable as the study is limited 

to selective risk factors. Therefore, future work involves 

assessing the disease impact in the marginalized 

population with several risk factors.  
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Effectiveness of Low-Cost Sensors with Volatile Organic 
Compounds  

Jennifer Reyes 

Abstract: 

Indoor air quality plays a critical role in our overall well-

being because of the amount of time we spend indoors 

(~90%). Low-cost sensor (LCS) technology can potentially 

transform the area of air pollution monitoring by providing 

high-density spatial and temporal indoor and outdoor 

pollution data. Volatile Organic Compounds (VOCs) are 

endemic in indoor environments that can have health 

effects. To evaluate the presence of VOCs indoors LCS 

were designed that can be placed in both indoor and 

outside environments. The aim of this work is to assess the 

performance of Low-Cost Sensors for TVOC’s in a small 

exposure chamber in the lab to study precision and 

accuracy with respect to 10 volatile organic compounds at 

different humidity’s and concentrations. Experiments 

compromised of testing each chemical at four different 

concentrations and humidity levels. In addition, a field 

testing was done of the LCS instruments, which was 

performed in a large room to assess how they responded at 

changing temperatures, relative humidity’s and air 

movements. Python code was developed to manage the 

data, plot the data, and analyze the data. The collected data 

provides detailed descriptions and models of the 

conformational changes occurring in the experiments. The 

LCS allow for a visualization of spatial and temporal 

concentration of the respective VOCs. Our research shows 

that sensors behave differently for each compound with 

respect to time factor yet show a similar pattern in respect 

to the buildup of each compound: positive correlation with 

increased concentration. The sensors display similar 

patterns of concentration with response. These relatively 

consistent patterns will a allow for the development of an 

algorithm to estimate the actual VOC concentration in real 

world environments.  
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A Study of the Reactivity of Cyclic Carbonates for Green 
Polyurethane Synthesis  

Fatime Abakar Khatir Adams 

Abstract: 

Polyurethanes (PUs) are one of the most commonly used 

polymers in many materials such as bottles, shoes, foams, 

and furniture. However, there are two major issues 

regarding the traditional PU synthesis procedure. First, the 

industrial makes PUs by using diisocyanate, which is 

synthesized by phosgene. Phosgene is a highly toxic 

chemical. The second problem is that most starting 

compounds that are used to synthesize PUs come from 

petrochemicals, which is not sustainable nor 

environmentally friendly. In order to make PU 

manufacturing safer a non-isocyanate PU synthetic 

approach using bio-based compounds. Therefore a model 

compound study of a reaction between cyclic carbonates 

and primary amines was conducted. The results could be 

helpful in terms of designing the polymerization reaction 

between diamine and bio-based compounds that are 

functionalized with cyclic carbonates. Six model reactions 

were performed in order to analyze the reaction kinetics. 

Propylene carbonate and ethylene carbonate were used to 

react with either propylamine or benzylamine. After each 

experiment, the products were then analyzed by Nuclear 

Magnetic Resonance (NMR) and Infrared Spectroscopy 

(IR). The results from the studies showed that ethylene 

carbonate reaction was faster than propylene carbonate, 

which is expected since the ethylene carbonate has less 

steric hindrance. Future studies will examine the effect of 

catalysts on the rate of amine addition to the carbonates.  

 

 

 

Fatime Abakar Khatir Adams 

Devon Shipp Ph.D., Mentor 
Chemical Engineering 

 
 

Fatime ‘23 is from Utica, NY. 
Fatime is majoring in 

chemical engineering with 
minor in mathematics and 

concentration on 
biomolecular engineering. 

Fatime is currently secretary 
of Northern New York 

Young Chemist Society and 
vice president of Clarkson 

Muslim Student Association 
and a member of ChemE-

Car. Fatime has been 
involved on campus holding 
an assistant desk job. Fatime 

plans to obtain a Master’s 
Degree or PH.D in chemical 

engineering. Fatime was 
funded through CUPO, 

McNair. 



34  

The Effects of Resource Patchiness on the Evolution of 
Pseudomonas fluorescens in an Experimental Environment 

Susan Bailey 

Abstract: 

Species living in the natural world experience complex environments 

and some of this complexity comes in the form of patchy or unevenly 

distributed resources. The distribution of resources can have a 

profound effect on the way populations grow, move, and evolve. 

Although previous theoretical models have explored the impacts of 

heterogeneous resource distributions on evolution, experimental tests 

have yet to do so. Here, we use a newly developed experimental 

system to test how a heterogeneous resource distribution affects the 

evolution of Pseudomonas fluorescens . Pseudomonas fluorescens 

(PF) is a gram-negative bacterium typically found in soil and water. It is 

commonly used as a model organism in experimental evolution. 

Previously, PF populations were grown in two different types of semi-

solid agar Petri dish environments, with glucose as the food source. In 

the “simple” environment, glucose was distributed evenly throughout, 

while in the “complex” environment, glucose was confined to a 1cm 

patch in the center of the Petri dish. Replicate populations were 

cultured in each type of environment for approximately 100 

generations of evolution. Current work is now aimed at quantifying 

how these replicate populations have evolved, using a range of 

procedures including dispersal assays, optical density readings, and 

area scans.  Evolved changes in growth rates and dispersal rates are 

observed through populations in both the “simple” and “complex” 

environments. Results indicate that on average, bacteria populations in 

the “complex” environment have evolved to acquire higher growth 

rates and develop larger colonies than bacteria evolved in the “simple” 

environments. In contrast, bacteria populations in the “simple” 

environments have evolved higher dispersal rates than bacteria in the 

“complex” environments. These experiments allow us to quantify the 

impacts of resource heterogeneity on evolution in a controlled system 

and so help us begin to understand how environmental complexity 

may impact the evolution of populations in the natural world. 

Acknowledgements: I would like to thank Andrew Trudeau for his 

previous work in designing this experiment. 
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Proliferation in zebra fish  

Aminata Niang 

Abstract: 

Signaling pathways regulate many cell processes. Cell 

proliferation in the intestine of Danio rerio (zebrafish) is 

regulated by a number of different signaling pathways. 

While Wnt signaling plays a major role in epithelial 

proliferation, FGF and Notch signaling also play a 

significant role. Previously, we have found that inhibition 

of Notch or FGF signaling results in increased epithelial 

proliferation. However, when Notch is inhibited followed 

by FGF signaling, there is a decrease in epithelial 

proliferation. As a result of decreased proliferation, we 

suggest that FGF and Notch pathways interact in regulating 

proliferation. We will combine both inhibition and ectopic 

activation of FGF and Notch signaling to further identify 

interactions. We first need to identify the effects of ectopic 

activation of Notch and FGF on epithelial proliferation. 

We find that ectopic FGFr activation results in a 

statistically significant decrease in epithelial proliferation.  
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The Use of Injectable Silica Nanoparticles for Opioid 
Overdose Reversal via Pi-Pi Coupling 

Haydy Rodruguez 

Abstract: 

Opioid abuse is an increasingly large problem in the United 

States. Of particular danger is the practice of cutting, wherein 

drug dealers add more potent substances to weaker concoctions 

in an attempt to get their customers addicted to the harder drug. 

One common drug involved in cutting is fentanyl, a strong opioid 

with a high rate of overdose. Fentanyl’s chemical structure 

contains two free-floating benzene rings. These rings have the 

potential to create pi-pi complexes with other benzene rings. A pi-

pi complex is a type of interaction between benzene rings where if 

two benzene rings with opposite partial charges align correctly, 

they will stick together. Pi-pi complexes can be observed in 

Kevlar. The goal of this research was to determine if pi-pi 

interactions could be used to attach fentanyl to a particle that 

would deactivate it and prevent it from crossing the blood-brain 

barrier. In order to determine this, two model donor compounds 

were created and each model was placed in solution with a known 

acceptor. In addition, a mixture of both models was placed in 

solution with an acceptor. An NMR of each solution was then 

taken in order to determine if a pi-pi complex formed. Once it 

was confirmed that a pi-pi complex formed, silica particles were 

functionalized with an acceptor. The particles and models were 

placed in a suspension, then dried, and a TGA was used to 

determine if the model compounds formed a pi-pi complex with 

the functionalized particles. The NMRs indicated that only one of 

the model compounds, “Ha,” formed a pi-pi complex with the 

acceptor. However, given that the “Ha” model still constituted 

part of the structure of fentanyl, the experiment progressed. 

Taking into consideration the NMR analysis it can be concluded 

that the “Ha” half of the fentanyl model has the potential to form 

a pi-pi complex while the “Ho” half failed to show a meaningful 

chemical shift. With further research and experimentation, the 

full molecule can be tested with the particle, both in and out of a 

biological context. 
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Quantum Computing : Machine Learning 
Daniel Tynes 

Abstract: 

Quantum computing has been a prominent field of exploration 

and without a doubt has many prominent possible applications. 

Whether it is through cybersecurity, medicine, computation, 

financing, cleaner fertilization, traffic optimization, weather 

forecasting & climate change, AI, etc. Quantum computing has 

plenty of expectations. Moore’s law showed a lot of promise, 

however, it will eventually reach its limits. Classical computing 

technology can only get so small before it stops being feasible. 

This does not mean that classical computers have met their end, 

or will not be improved upon, however it allows for a new player 

to step into the light. This is where quantum computing comes in. 

Where classical computers have met their limits, quantum 

computing has presented us with crossed boundaries of 

possibilities that are simply just not attainable by the classical 

computer. This is attractive to big companies such as IBM, 

Google, Microsoft, etc. to invest into quantum computing to 

achieve quantum supremacy. Both contributing to the 

developments and upgrading of quantum computers, quantum 

algorithms, and quantum machine learning. More specifically, 

there have been proposals for quantum machine learning such as: 

Quantum principal component analysis, QSVM, and QNN with 

promise to speed up machine learning algorithms. There will be 

focus on python programming language that is used with qiskit. As 

well as focus on the testing and application of a hybrid quantum 

machine learning developed in qiskit. Qiskit is a computer 

programming tool that facilitates the usage of quantum 

manipulation and programming. This will be used to gather the 

needed data and performing calculations. This includes Quantum 

Circuit testing, Quantum machine learning classifiers testing, and 

quantum gates testing. Our final objective is to be able to use 

quantum machine learning neural networks to solve an 

economical dispatch problem in a simplified power grid. A hybrid 

quantum-classical neural network will created using PyTorch & 

Qiskit. Qiskit will be making up the hidden layer using a 

parameterized quantum circuit. While PyTorch will essentially 

facilitate the classical inputs and outputs in the first and last layer 

of the neural network. 
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Scholar Name   UG University & 
Year of Gradua on  

Graduate School & Year of 
Gradua on  

Field of Study  

Derek Lucey   SUNY Potsdam 98’   U of Buffalo 02’   Inorganic Chemistry  

Yasheka Nicholson   CU 00’   MT Sinai Med 04’   Medicine  

Sean Speese   CU 98’   U of Utah 05’   Neuroscience  

Shawn Clark   CU 98'   FSU’06   Biochemistry  

Blaine Be nger   SLU 98’   Upstate Med 06’   Biochemistry  

Bri any Mitchell   CU 98’   U Michigan 07’   Atmospheric Science  

April Krumnow   CU 02’   Auburn 07’   Biomedical Sciences  

Michele Gauger   CU 01’   UNC Chapel Hill 07’   BioChem/Biophysics  

Mose Herne   CU 97'   BU 09’   Public Health  

Brad Beechler   CU 00’   Colorado Boulder 09’   Atmospheric Sciences  

Ma hew Benington   CU 04’   Notre Dame 09’   Aerospace Engineering  

Damion Nero   CU 00’   NYU 09’   Bioinforma cs  

William Williams   CU 02’   U of Wisconsin‐Mad 09’   Atomic Physics  

James Nesteroff   CU 02’   Stonybrook 09’   Physics  

Patricia Deshane   CU 02’   CU 10’   Engineering Sciences  

Todd Deshane   CU 03’   CU 10’   Engineering Science  

Danielle Bonsquet   CU 04’   Colorado Boulder   Research Methodology  

Timothy Deschenes   CU 06’   U of Michigan 11’   Aerospace Engineering  

John Garland   CU 00’   CU 11’   Physics  

Samuel Emery   CU 04’   U Conn 11’   Physics  

Tera Filion   CU 05’   U Mass Dartmouth 11’   Biomedical/Cell Biology  

Michael Brazell  

Dan Rissacher  

CU 06’  

CU 02’  

CU 12’  

CU 12’  

Mechanical Engineering  

Computer Engineering  

Alberto Roman   CU 06’   CU 13’   Mechanical Engineering  

Stefanie Kring   CU 08’   CU 14’   Env Science& Eng  

Sco  Lalonde   CU 08’   Dartmouth 14’   Math  

Dean Mastropietro   CU 08’   Virginia Tech 14’   Chemical Engineering  

Ashley Macner  

Emmanuel Asare  

Maria (Lang) Choi  

Nicole Conroy  

Caitlin (Mincer) Grzeskowiak  

CU 07’  

CU 09’  

CU 11’  

CU 09’  

CU12’  

Cornell 14’  

Stony Brook 15’  

U of Michigan 16’  

Syracuse University 16  

Baylor College Medicine17’  

Chemical Engineering  

Gene cs  

Aerospace Engineering  

Child and Family  

Molecular Human Gene cs  

       

   Ph.D. Recipients 
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Scholar Name   UG University & 
Year of Gradua on  

Graduate School & Year of 
Gradua on  

Field of Study  

Allen Osaheni  

Yu Ling Huang 

Pinguang Yang 

David Yambay 

Kyle Ventura 

Andrew Bluestein 

Jeff Smith 

Ravon Venters 

Zachary Rodriguez 

Emmalynn Dupree 

CU13’ 

CU11’ 

CU14’ 

CU11’ 

CU16’ 

CU13’ 

CU15’ 

CU11’ 

CU14’ 

CU16’ 

Syracuse University  

Cornell  University  

Hofstra University  

Clarkson University 

University of Florida 

Clarkson University 

Notre Dame 

Clarkson University 

Louisiana State University 

Clarkson University 

Mechanical Engineering  

Biological Engineering 

MD/PhD 

Physics 

Materials 

Mechanical Engineering 

Electrical Engineering 

Mechanical Engineering 

Biological Sciences 

Chemistry 
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