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It is with great pride that I introduce the 

Community of Underrepresented 

Professional Opportunities Journal  

Volume 5.  This journal will highlight 

Clarkson University’s CUPO 2016 Summer 

Research Program. The abstracts presented 

here represent the ten weeks of research and 

scholarly activity students did this past summer. This 

journal reflects the energy, creativity and effort of the 

scholars themselves, as well as the careful guidance, 

support and diligence of their faculty mentors. The journal 

will also highlight the success of the CUPO programs and 

the success of our alumni. I would like to thank all the 

faculty, staff and administrative members of the Clarkson 

University community that have worked to ensure a 

supportive and cohesive environment that prepares these 

exceptional students for graduate programs as well as 

successful careers. We are proud to highlight the work of 

these talented researchers, in this edition of the Clarkson 

University CUPO Journal. Our best wishes go out to all of 

them as they continue to move along their scholastic 

continuum. 
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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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                             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.  

Selected by ASPIRE committee in spring/summer prior to first year. 

Funding: National Science Foundation (NSF) and Clarkson University    

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 in STEM major 

Funding:  A TRiO program funded by the U.S. Department of Education & 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    
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2016-2017 CUPO Student Highlights 

Rachel Yerden 19’ is a CUPO-McNair and ASPIRE 
Scholar who majors in  Biology and Chemical 
Engineering. Rachel has participated in summer 
research for two summers funded through the 
ASPIRE and McNair programs. During the summer 
of 2016 Rachel worked as an ASPIRE research 
scholar at Clarkson University in the lab alongside 
Professor Thomas Lufkin and Assistant Professor 
Petra Kraus. She credits them for nurturing  her 
interests and helping her develop projects that 
support her double major, Chemical Engineering 
and Biology. During the summer of 2017 Rachel 
worked as a Clarkson University McNair research 
scholar at Cornell University in the Department of 
Molecular Biology and Genetics. Rachel’s research 
was selected for presentation at the Annual 
Biomedical Research Conference for Minority 
Students (ABRCMS). Rachel attended the 
conference and made further connections and will 
now conduct research at Harvard University in the 
prestigious Regenerative Neuroscience Labs. 
Rachel’s hard work and dedication where further 
documented  when she was listed as the first 
author in the Cytotechnology Journal. Her titled 
work, A quantitative and qualitative RNA 
expression profiling assay for cell culture with 
single cell resolution was published in August of 
2017.  

 

Rachel Yerden 
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2016-2017 CUPO Student Highlights 

 

Tyler Bershad is from Long Island, NY.  Tyler 
was a CUPO, CSTEP scholar during the 
summer of 2016. Tyler graduated from 
Clarkson in the fall of 2016 and holds a B.S. in 
Mechanical Engineering.  
 
Currently Tyler is working at Clarkson 
University as the Principal Investigator for an 
NSF Phase 1 project in the lab of Distinguished 
Professor Suresh Dhaniyala. The project 
which is developing a low cost aerosol sensor 
has additional funding through the Coulter 
Foundation, and has been successful in 
competition as well, winning the FuzeHub 
award of $55,000.  Tyler has had individual 
success as well. He and teammates developed 
a low cost spirometer and won  the Intel 
Hackathon award.  
 
In the future Tyler plans to work in the field of 
propulsion and aspires to work on the Mars 
Missions.  
 
 

Tyler Bershad 
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Summer 2017 

  Research Mentors and Scholars 

McNair Scholars 
Abby Avolio 
Meaghan Barker 
Luisa Barlow 
Vladimir Beauge 
T.J. Beaumier 
Jonathan Brassard 
Xulan Deng 
Aurora Goodwin 
Katey Hunt 
Breanna Johnson 
Kayla Jurchak 
Alicia Mangal 
Nnaebuka Ononye 
Md Rob 
Deja Robinson 
Marisa Ruane-Foster 
Lingling Yao  
Rachel Yerden  
CSTEP Scholars 
Egal Adan 
Paul Lawrence  
Jon Le  
Amil Vargas-Castillo 
JaQuan Vidot 
Talea Wilson 
LSAMP Scholars 
Julie Florez 
Andres Garcia-Jimenez 
ASPIRE Scholars 
Isabel Dengos 
Sash Gallimore-Repole 
Cassandra Orr  
 
 
 
 
 

Major Year of Graduation 
Bio/Pre PT ‘20 
Psychology ‘19 
Biology ‘17  
Computer Science ‘18 
Aero Nautical Eng ‘19 
Physics 
BioMolecular ‘18 
Bio/PreMed ‘19 
Biology ‘19 
Biology ‘18 
Psychology ‘18 
Math ‘19 
Biology ‘18 
Computer Eng ‘19 
Engineering & Mang  ‘18 
BioMolecular ‘19 
Computer Eng ‘18 
Chem Eng/Bio 
 
Eng & Management ‘20 
BioMolecular’ 19 
Software Eng ‘20 
Electrical Eng ‘19 
Psychology ‘19 
Biology  ‘19 
 
Electrical Eng ‘17 
Aero ‘20 
 
Physics ‘19 
Env Engineering ‘20 
Chemical Eng ‘18 
 
 
 
 
 

Mentor 
Ali Boolani 
Jennifer Knack 
Shantanu Sur 
Yaoqing Liu 
Cetin Cetinkaya 
Parisa Mirbod 
Northumbria University 
Ali Boolani 
Damien Samways 
Jennifer Knack 
Lisa Legault 
Joseph Skufca 
Cintia Hongay 
Ajay Sonar 
Laurel Kuxhaus 
Damien Samways 
Liu Yaoqing 
Cornell University 
  
Kevin Fite 
Mario Wriedt 
Sumona Mondal 
Luke Rumbaugh   
Robert Dowman  
Susan Bailey  
   
Paul McGrath  
Ioannis Mastorakos 
 
Marko Budisic 
Michelle Crimi   
Kenneth Wallace   
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2017 CUPO Research Project 

ABSTRACT:   

 
Purpose: The purpose of this study was to determine 

the role of cognitive fatigue (CF), cocoa and exer-

cise on postural control (PC).  Methodology:  
Subjects (N=12, Age=75.08±8.051yrs, 

BMI=30.02±8.743) were tested over a 3-day period. 

Day 1 included a PC test using the clinical test of 

sensory interaction in balance (CTSIB), pre- and 

post-6-minute-walk (6MW). On days 2 and 3,  

baseline PC was measured, subjects were  
cognitively fatigued for 2 hours using a series of 

successive cognitive tasks (CT). Immediately  
following these tasks, subjects completed a CTSIB, 

a 6MW, and another CTSIB. Using random  
assignment, participants were administered a cocoa 

beverage on day 2 or 3 during the CT. Repeated-

measures ANOVA (p<.05) with a Greenhouse-

Geisser correction and 95% confidence intervals of 

mean differences were used to compare scores  
obtained on the CTSIB at the three different time 

points for each intervention. Results: Analysis  

yielded significant (p<.05) improvements in the  
visual aspect of PC post-CF for the cocoa day (CD) 

and declines post-CF without cocoa (NCD). No  

other analyses yielded significant results (p>.05). 
Conclusion: Cocoa may attenuate the effects of CF 

on PC. However, the current study included several 

outliers. Further research needs to be conducted  

assessing the impact of CF on PC. 

Abby Avolio 

Ali Boolani, Ph.D., Mentor 

Department of   

Physical Therapy 

 

Abby is from New Berlin, 

NY. She is a Biology major in 

the Pre-PT program at 

Clarkson University. Abby 

will graduate in 2020. Abby 

plans to attend graduate 

school to earn a doctorate in 

Physical Therapy. Abby 

planned on pediatric  

Physical Therapy however 

her summer research  

experience introduced her to 

older adult therapy. She is 

now exploring her interests.  

 

 

 

The Effect of Cognitive Fatigue, Cocoa, and Exercise on Balance as           

Measured by the CTSIB: A pilot study 
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2017 CUPO Research Project 

Electronic Interactions: Detecting Indicators of Depression on  

Social Media Profiles 

Meaghan Barker 

Jennifer Knack, Ph.D.,  

Mentor 

Department Psychology 

 

Meaghan is from Morristown, 

NY. She is a Psychology major 

with a minor in Biology ,she 

will graduate form Clarkson 

University in 2019. Meaghan 

is an active member of GSA 

and Psi-Chi. After graduation 

Meaghan plans to attend 

graduate school and earn a 

Masters degree in Forensic 

Psychology and eventually a 

PhD in Clinical Psychology 

 

 

 

 

ABSTRACT:   

 
Researchers have determined people leave traces of 

their personalities in their physical and electronic 

environment. We expected people also leave traces of 

their mental health status on social media. We examined 

whether (1) college students detect indicators of 

depression on mock social media profiles of an 

electronic interaction partner (i.e., a confederate) and (2) 

act on these impressions. Participants (N = 144) first 

created their profile and were then randomly assigned to 

view a profile contacting either low, mild, or high levels 

of depression. Participants completed two electronic 

tasks with the confederate; between each task, there was 

time for participants to interact with the confederate. We 

found that participants detected differences in 

depression and used this information to make inferences 

about their interaction partner. For example, participants 

who viewed profiles with high levels of depression 

inferred the confederate had fewer friends and 

experienced more challenging situations than 

participants who viewed profiles with lower levels of 

depression. However, we did not find any evidence that 

participants acted on this information to provide help or 

support. Our findings indicate people detect information 

about mental health, but more research is needed to 

understand when people offer support to individuals 

with poor mental health.  
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2017 CUPO Research Project 

Luisa Barlow 

Shantanu Sur, Ph.D., 

Mentor 

Department of Biology 

 

Luisa is from Broomfield, 

Colorado, she is a Biology 

major with minors in 

Mathematics and 

Literature. Luisa will 

graduate in 2017. On here 

down time she enjoyed 

playing ultimate frisbee. 

Luisa aspires to work in 

cellular and molecular 

research before attending 

graduate school obtain a 

PhD. Luisa plans to one 

day study human anatomy 

and physiology working 

with others to solve human 

problems.  

 

  

 

 

Abstract: 

 

Hypoxic stress is an underlying cause of damage in a 

variety of acute and chronic conditions such as stroke, 

myocardial infarction, and diabetes. The immediate effects 

of hypoxia are not well understood. Our lab has developed 

an in vitro model where cell responses to hypoxia can be 

captured within minutes by monitoring their  

morpho-dynamic changes in a culture environment. Upon 

induction of chemical hypoxia, using sodium sulfite, 

cervical cancers cells demonstrate a decrease in cell 

velocity associated with disorganization of the actin 

network. Since actin polymerization and depolymerization 

is regulated by multiple kinases and small GTPases, we 

are interested to understand if the hypoxic response 

involves any of these signaling pathways. By 

pharmacological manipulation of kinase and GTPase 

activity, we are currently exploring the potential role of 

Rac, ROCK, PKC and LIM kinase. Our study could help 

to identify a cellular mechanism for early hypoxia sensing 

and subsequent changes in cell dynamics.  

 

 

Probing the Mechanism for Hypoxia Induced Modulation of Actin Dynamics 
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2017 CUPO Research Project 

Jonathan Brassard 

Parisa Mirbod Ph.D., 

Department of  

 Mechanical & 

Aeronautical Eng. 

 

Jonathan is from Moriah, 

NY, he is majoring in 

Physics and Political 

Science. Jonathan will 

graduate in 2018. Jonathan 

is a member of the Honors 

program at Clarkson and 

has conducted research on 

campus for three summers.  

Jonathan plans to attend 

graduate school and obtain 

a Masters degree. One day 

Jonathan plans to work on 

space operations. He 

aspires to plan and execute 

launches of spacecraft.  

 

 

 

Abstract: 

 

Couette flow takes place when two coaxial cylinders form 

an annulus which contains a fluid and the inner cylinder is 

made to rotate. This arrangement can be seen in the picture 

to the left. The fluid flows over the surface of the inner 

cylinder in a non-uniform way, causing bands, or areas 

where the fluid flows faster and higher above the surface 

of the cylinder, as can be seen in the second picture. This 

research focused on trends in banding behavior at 

rotational speeds not achieved in other studies. Rotational 

speed, particle concentration, and the filling fraction of the 

fluid (0 being empty and 1 being a full chamber), were 

varied and results such as band formation time, number of 

bands produced, and band stability were observed. 

Banding in Couette flow has potential applications in well 

drilling and micro-fluidic technologies.  

 

 

 

 

Concentration Band Formation of Mono-disperse Particle Suspensions in 

Simple Couette Flow 
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2017 CUPO Research Project 

DDoS Attack Mitigation via Software Defined Networks (SDN) 

Vladimir Beauge 

Yaoqing Liu Ph.D., Mentor 

Computer Science 

 

Vladimir is from Middletown, 

NY, and a 2016 graduate of 

SUNY Orange with a degree in 

both Computer Science and 

Engineering. He is majoring in 

Computer Science at SUNY 

Potsdam and is a CUPO 

McNair Scholar at Clarkson 

University. Vladimir is an  

active member in SUNY  

Potsdam's ACM, Philosophy 

Forum, Ummah, and SGA. He 

will graduate from SUNY  

Potsdam May 2018 and plans 

to attend graduate school to 

obtain his PhD in Computer 

Science with further plans of 

continuing research or entering 

industry. 

 

ABSTRACT:   

 

This research looks into how one can use the  

preexisting concepts of home sequential access  

multihoming in combination with Software Defined 

Networking in order to deal with ICMP flood attacks. 

Motivation for this project comes from a more  

defensive side for those who are vulnerable and may 

be potential victims. We modeled the experiment  

using an online software networking tool called 

GENI, then moved simulations to hardware. First, 

we start an ICMP flood attack using the tool hping3 

in order to ping the machines as fast as possible. 

Then, using tcpdump and a script to extract the IPs of 

the attackers into a file we send the file to a Ryu 

Controller using netcat. Finally, we update the  

OpenFlow switch in order to forbid interaction with 

attackers from the file. This research provides an  

avenue for ICMP flood attack protection in the future 

implementation of Software Defined Networking, 

and further research down the line will be dealing 

with mitigating both UDP and SYN flood attacks. 
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2017 CUPO Research Project 

Non-Destructive Material Property Testing in Solid Dosage Tablets 

T.J. Beaumier 

Cetin Cetinkaya, 

Ph.D., Mentor 

Department Mechanical 

& Aeronautical Eng. 

 

Tj is from Fairfax Vermont, 

he is majoring in 

Aeronautical Engineering. 

Tj has been active at CU, 

joining the SPEED team 

and tutoring for math. Tj 

plans to attend graduate 

school and one day explore 

the universe for space 

resources to one day expand 

earths resources.  

 

 

. 

 

 

ABSTRACT:   

 

In many applications, material property testing methods 

that are non-destructive are either non-existent, or  

non-reliable. The subject of my study has been on a  

testing method that relies on ultrasonic pressure and 

shear waves to calculate first time of flight through a 

given sample, and from there a multitude of material 

properties. This method is not only markedly more  

reliable than many other non-destructive testing  

methods, but can be used in a wide variety of potential 

applications beyond just a single tablet type. My  

presentation will include an overview of the testing  

setup, procedure, and potential conclusions that can be 

drawn from data collected. 
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2017 CUPO Research Project 

Xulan Deng 

Northumbria University  

Department of Applied 

Sciences  

 

Xulan is from Queens, NY, 

she is a Biomolecular Science  

major, and  has been a re-

search assistance at CU since 

her freshman year. Xulan 

spent this past summer at  

Northumbria University. This 

experience has strengthened 

Xuan's desire to obtain a PhD.  

She one wants to investigate 

the effects of functional 

foods/nutraceuticals on  

chronic diseases risks and  

bioactive compounds in  

natural products for anti-

cancer/anti-allergic activity  

 

Development of a preparative and analytical High Performance Liquid 

Chromatography method for the purification and quantification of lycopene 

ABSTRACT:   

A simple preparative HPLC method was  

developed for the purification and fractionation of  

all-trans lycopene from red cherry tomato, in order to 

derive a relatively inexpensive method for its  

isolation and subsequent use as an authentic standard 

for HPLC analysis. Chromatographic separation of 

lycopene and beta carotene was achieved within the 

first 5 minutes of total 11-minute run time after  

optimizing various parameters. The isolated lycopene  

fraction was further analyzed by analytical HPLC and 

found to have 98% all-trans lycopene with minimal 

2% cis lycopene.  A fast analytical HPLC method was 

developed for the identification and quantification of 

lycopene in tomato. Highly modified from an existing  

method, the current method reduced the total run time 

from 40 minutes to 10 minutes through adjusting  

different parameters. Lycopene standard curve with 

eight concentrations over the range of 1-100 µg/ml 

was established with R square value greater than 

0.999 which indicated linearity and sensitivity of the 

method. The method was selective in lycopene  

identification based on the chromatographic  

comparison between red and yellow tomato. All-trans 

lycopene was the predominant composition in red 

cherry tomato (88%) while cis lycopene was the main 

composition in yellow cherry tomato. Small amounts 

of beta carotene were found in both cultivars. If the 

method is successfully validated, it will greatly  

improve the efficiency and reduce the cost of the 

analysis  
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2017 CUPO Research Project 

Aurora Goodwin 

Ali Boolani, Ph.D.,  

Mentor, Department of   

Physical Therapy 

 

Aurora Goodwin is from  

Strafford, New Hampshire She 

is a junior working on her BS 

in Biology and Pre-Med.  

Aurora is also pursuing minors 

in both Cognitive Neuroscience 

and Chemistry.  Aurora  

intends to complete her  

education and graduate in May 

of 2019. Outside of academics, 

Aurora is a member of the 

Women’s Cross-Country team, 

the Vice President of Tri-Beta 

Biology Honor Society, Eta 

Omicron Chapter, a member of 

Phi Delta Epsilon, and part of 

Clarkson’s Emergency Medical 

Services group.  Aurora plans 

to attend medical school and 

become a pediatrician. 

 

The Effect of Cognitive Fatigue, Cocoa, and Exercise on Balance as  

Measured by the CTSIB: A pilot study 

ABSTRACT: 

Purpose: The purpose of this study was to determine 

the role of cognitive fatigue (CF), cocoa and exercise 

on postural control (PC).  

Methodology: Subjects (N=12, Age=75.08±8.051yrs, 

BMI=30.02±8.743) were tested over a 3-day period. 

Day 1 included a PC test using the clinical test of sen-

sory interaction in balance (CTSIB), pre- and post-6-

minute-walk (6MW). On days 2 and 3, baseline PC 

was measured, subjects were cognitively fatigued for 2 

hours using a series of successive cognitive tasks (CT). 

Immediately following these tasks, subjects completed 

a CTSIB, a 6MW, and another CTSIB. Using random 

assignment, participants were administered a cocoa 

beverage on day 2 or 3 during the CT. Repeated-

measures ANOVA (p<.05) with a Greenhouse-Geisser 

correction and 95% confidence intervals of mean  

differences were used to compare scores obtained on 

the CTSIB at the three different time points for each 

intervention. 

Results: Analysis yielded significant (p<.05) improve-

ments in the visual aspect of PC post-CF for the cocoa 

day (CD) and declines post-CF without cocoa (NCD). 

No other analyses yielded significant results (p>.05). 

Conclusion: Cocoa may attenuate the effects of CF on 

PC. However, the current study included several outli-

ers. Further research needs to be conducted assessing 

the impact of CF on PC. 
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2017 CUPO Research Project 

Katie Hunt 

Damien Samways, Ph.D., 

Mentor Department of   

Biology 

 

Katie is from Hormell, NY, she 

is a Biology major with minors 

in Cognitive Neuroscience and 

Biomedical. Katie will graduate 

in 2019. After graduation Katie 

aspires to attend graduate 

school and earn a PhD and 

continue her research on cancer 

or other diseases. Katie also has 

an interest in working in the 

Bio-Engineering field.  

The effect of extracellular ATP on invasion of cervical cancer cells  

ABSTRACT:   

 
The American Cancer Society estimates that 4,210 

women will die from cervical cancer in the U.S. in 

2017. The main objective of our research is to test 

the hypothesis that drugs targeting plasma  

membrane purinergic receptors can be used to  
regulate invasion of cervical cancer cells in vitro. 

Invasion of the epithelial basement membrane is a 

major hallmark of cancer, and constitutes the first 

step in the process of cancer metastasis. Matrigel 

transwell invasion assays were used to detect 

whether agonists and antagonists of purinergic  
receptors can alter cancer cell invasion. Cells in the 

presence and absence of drugs were incubated for 

48 hours. The invaded cells were stained and 

counted. Our preliminary results indicate the  
agonist, ATP-y-S, increases invasion based on our 

first experiment. We are in the process of repeating 

the experiment to make a more solidified  
conclusion. A further study may be to determine 

the effect of modulating purinergic receptor  

activity on normal cells.  
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2017 CUPO Research Project 

Electronic Interactions: Detecting Indicators of Depression on Social  

Media Profiles 

ABSTRACT:   

 
Researchers have determined people leave traces of their 

personalities in their physical and electronic 

environment. We expected people also leave traces of 

their mental health status on social media. We examined 

whether (1) college students detect indicators of 

depression on mock social media profiles of an 

electronic interaction partner (i.e., a confederate) and (2) 

act on these impressions. Participants (N = 144) first 

created their profile and were then randomly assigned to 

view a profile contacting either low, mild, or high levels 

of depression. Participants completed two electronic 

tasks with the confederate; between each task, there was 

time for participants to interact with the confederate. We 

found that participants detected differences in depression 

and used this information to make inferences about their 

interaction partner. For example, participants who 

viewed profiles with high levels of depression inferred 

the confederate had fewer friends and experienced more 

challenging situations than participants who viewed 

profiles with lower levels of depression. However, we 

did not find any evidence that participants acted on this 

information to provide help or support. Our findings 

indicate people detect information about mental health, 

but more research is needed to understand when people 

offer support to individuals with poor mental health. 

 

 

 

Breanna Johnson 

Jennifer Knack, Ph.D.,  

Mentor 

Department Psychology 

 

Breanna is from Corfu, NY. 

Breanna is majoring in  

Biology and will graduate in 

2018.  Breanna is a CUPO 

McNair Scholar .Breanna’s 

interest in science and 

medicine has only grown 

through her time at  

Clarkson. In the future 

Breanna plans to attend 

medical school to earn a 

MD-PhD. 
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2017 CUPO Research Project 

Understanding the Antecedents and Consequences of Humility 

Kayla Jurchak 

Lisa Legault, Ph.D., 

Mentor Department 

Psychology 

 

Kayla is a Psychology 

major and will graduate 

in  2018.  Kayla plans to 

go to graduate school and 

one day develop  

counseling techniques 

that include nature and 

coping. Kayla is also a 

teaching assistant, and 

continues to work in the 

lab.  

 

 

 

ABSTRACT:   

 

What is humility and what are its antecedents and 

consequences? Humility is not well understood in social 

psychology and empirical research on the concept is 

sparse. There are many interpretations of humility across 

various areas of study. Within psychology, humility is 

understood to be a multifaceted trait encompassing a 

balanced and accurate assessment of one’s strengths and 

weaknesses as well as general selflessness. Distinct from 

low self-esteem or feelings of worthlessness, humility is 

considered an adaptive trait through which individuals 

obtain an objective perspective and openness. In this 

research we seek to understand the cognitive and 

emotional predictors of humility, as well as the 

motivational and behavioral outcomes of humility. 

American citizens (N=307) completed an online survey 

that measured 25 individual differences in relation to 

humility. Results are expected to provide a deeper 

understanding of the attributional (i.e., self vs. other; 

global vs. specific) and emotional (i.e., guilt-proneness 

vs. shame-proneness) foundations of humility and to also 

unveil the motivational consequences of humility (i.e., 

prosocial vs. antisocial). Such an increased 

understanding of the antecedents and consequences of 

humility will be useful in designing personal 

growth and development tools and curricula as 

well as interventions designed influence humility 

among students and employees.  
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2017 CUPO Research Project 

Alicia Mangal 

Joseph Skufca, Ph.D., 

Mentor,  

Department of 

Mathematics 

 

Alicia was born in Guyana, 

South America, her family 

moved to Schenectady, NY 

were Alicia attended 

Schenectady High School 

and Schenectady 

Community College. Alicia 

is a major in Mathematics 

and minors in Business. 

Alicia hopes to one day use 

her education in the field of 

math modeling, software, 

and data analytics. Alicia 

will graduate in 2019.  

 

 

 

Comparing MATLAB Classification Approaches to Improve  

Classifier Performance 

ABSTRACT: 

 

In this study, we explore machine learning approaches 

to automatic classification.  Our focus was on improving 

classifier performance on sub-tasks.  For example, when 

applying machine learning to detect cancer in biopsy 

data, it may be more important to identify cancer 

ensuring that no cancers are missed. Our approach is to 

compare and tune parameters on an array of multiple 

regression and classification models. We use error 

weighting as a way of prioritizing which response 

values are most important. A trained model will adjust 

for weighted responses and present predictions that are 

accurate towards the prioritized values rather than 

assume constant error variance.  For classification 

models, we manipulate cost matrices to emphasize 

various portions of the output classification space.  We 

apply techniques to predict the wine quality of 1600 red 

wines and 4000 white wines.  We find that by 

manipulating weight (or cost) matrices, one can tune the 

algorithms to work more efficiently (for example, when 

choosing the best wines), with the tradeoff that all other 

responses become overestimated or underestimated with 

respect to their position on a true prediction line. To 

better understand this tradeoff, we use a visualization 

process as part of the parameter tuning. 
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2017 CUPO Research Project 

Nnaebuka Ononye 

Cintia Hongay, Ph.D., 

Mentor 

Department of   

Biology 

Nnaebuka is from Potsdam, 

NY and is majoring in 

Biology and Chemistry at 

SUNY Potsdam. Nnaebuka 

is a McNair scholar at 

Clarkson University and will 

graduate from SUNY 

Potsdam in 2018. Nnaebuka 

plans to attend medical 

school or graduate school to 

obtain his PhD upon 

completion of his 

undergraduate degree. 

Nnaebuka’s focus will be in 

the field of biology or 

chemistry. 

 

 

Reduced levels of Dm ime4 affect viability in Drosophila Melanogaster 

ABSTRACT:   

 

The purpose of this study is to determine if reduced 

levels of Dm Ime4 affect viability. Dm ime4 (MT-

A70 in humans, METTL3 in mice and zebrafish, 

MTA in Arabidopsis, IME4 in yeast) is an 

evolutionarily conserved gene that encodes an 

enzyme whose function is to add methyl groups to 

Adenosine residues (N6mA) in mRNA. Recent 

studies found that this mRNA modification is 

important for regulating many aspects of gene 

expression, from splicing to translation and all the 

processes in between, including nuclear transport 

(Yue et al. 2015).  In Arabidopsis, mice, and 

zebrafish, ablation of this gene results in embryonic 

arrest. Our lab found that reduced Dm ime4 

expression yielded sub-Mendelian levels of progeny 

(Hongay and Orr-Weaver, 2011), phenocopied by 

several independent knock-down lines (unpublished 

data). However, two recent studies utilizing a Dm 

ime4 deletion allele (Lence et al. 2016, Haussmann 

et al. 2016) reported these flies as viable, albeit 

flightless. Given the discrepancy between the severe 

phenotype of our allele and the published deletion 

alleles, we are conducting analysis of viability using 

Chi-square test: significant statistical departures 

between observed and expected values for emerging 

adults in the crosses performed here will shed light 

into the viability requirement of Dm ime4.  
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2017 CUPO Research Project 

Md Rob 

Ajay Sonar, Ph.D., Mentor 

Department of Electrical 

and Computer Engineering. 

 

Md Abdur Rob is from  

Bangladesh, he moved to Bronx, 

NY 2012. Md is majoring in 

Computer Science and will  

graduate in 2019.  Md  

participates in the Society of 

Asian Scientist and Engineers 

(SASE), and is passionate about 

badminton. Md started the  

badminton club at CU. He also 

enjoys playing cricket and  

soccer. Md plans to be a  

professional coder in the future 

and is interested in quantum 

computing and next generation 

technology.  

 

 

Badminton Robot  

ABSTRACT:   

 

The objective of this project is to design and build a 

badminton robot that can play with a human player. 

Due to the complexity of the mechanism, the project 

was divided into three phases. The objective of the 

first phase is to design and build a mechanism that can 

hit a shuttlecock with a racquet.  A spring loaded 

mechanism was built to move the racquet fast enough 

to hit the shuttlecock. A linear actuator with a gripper 

pulls the racquet. This builds tension on the spring 

connected to the racquet. When the gripper releases 

the racquet, it is pulled back to its original position  

hitting the shuttlecock in the process. A servo motor 

will be used in order to rotate the racquet to get a  

desired face angle to hit the shuttlecock. The release  

mechanism will send a timing signal to the  

microcontroller so the racquet can be timed to make 

contact with the shuttlecock. 
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2017 CUPO Research Project 

Deja Robinson 

Laurel Kuxhaus Ph.D.,  

Mentor  Mechanical &  

Aeronautical  

Engineering 

 

Deja is a senior studying 

Engineering & Management 

with a minor in Project 

Management and will 

graduate in 2018. Deja 

studied at Corning 

Community College before she 

transferred to Clarkson. Deja 

is a sister of Theta Phi Alpha 

Panhellenic sorority, she is 

also the Vice President of 

Campus Love Your Melon 

Crew, and sings for the 

Golden Knotes. Deja plans to 

attend graduate school and 

earn a Masters and possibly a 

PhD. Her future plan is to 

work in  research and work 

with a team that will create 

the next life saving device for 

society 

Closing the Gap: An Adjustable Intramedullary Nail 

ABSTRACT:   

 

Intramedullary (IM) Nails are used to reduce  
nearly 85% of all tibia fractures in the United 

States (Cowie and Court-Brown, 2010). For  

optimal healing, the IM nail must be an  

appropriate length for the patient, otherwise  
complications such as periprosthetic fractures or 

nonunion can result. Hospitals must maintain a 

large and expensive inventory of discretely-sized 

nails to ensure ideal fit. An adjustable length  
intramedullary nail would reduce manufacturing 

cost, inventory cost, and patient complications. 

Design improvements may include incorporating 

a single nut, double-nut, tightening collet, or tang 

locking mechanisms with varying orientations and 

set screw integration. The locking mechanism will 

be mechanically evaluated. The adjustable IM 

nails will close the gap by reducing patient  
complications caused by ill-fitting discrete nails, 

and also close gap between basic science research 

and clinical use. Purchasing the adjustable nail 

will be an inexpensive alternative to purchasing 

an abundance of common discrete sized IM nails.  

Our preliminary market and cost analysis suggests 

that the most eager customers will be smaller  
hospitals and trauma centers with limited cash 

flow in the US or in developing countries. If  

successful, the adjustable IM nail will benefit  

patients, the manufacturers, and orthopaedic  

providers.  
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2017 CUPO Research Project 

Marisa Ruane-Foster 

Damien Samways Ph.D., 

Mentor  

Department of Biology 

 

Marisa is from Syracuse, 

NY and majors in 

Biomolecular Science and 

will graduate in 2019. 

Marisa is actively involved 

in the Clarkson Theater 

Club, TriBeta, Alpha Phi 

Omega. Marisa plans to 

attend graduate school in 

Biochemistry. She is 

interested in research in 

genetics, immunology, and 

pharmacology 

 

 

ABSTRACT:   

Chemotherapy drugs are one of the most effective tools 

in the fight against cancer. However, chemotherapy 

drugs are highly cytotoxic and can kill both healthy and 

cancerous cells, creating deleterious side effects. 

Additionally, the molecular properties of chemo drugs 

makes it hard for them to enter cancer cells and 

effectively kill them. Previously in our lab, we have 

found that KCa3.1 ion channels are upregulated in 

cervical cancer cells.  Our objective is to use these 

KCa3.1 ion channels to deliver chemotherapy drugs into 

cancer cells and more effectively kill them. We used 

SKA-31, a known activator of KCa3.1 along with the 

drugs cisplatin and oxaliplatin to test our hypothesis. 

This was done using cell death assays testing cisplatin, 

oxaliplatin, and then cisplatin+SKA-31 and 

oxaliplatin+SKA-31. The fluorescent dye propidium 

iodide was used to mark apoptotic cells. Plates were 

counted with three fields of view per plate, and the total 

number of cells counted were used against the number 

of dead cells per plate to determine cell viability and the 

effectiveness of the treatments. At this stage, the results 

of these assays are inconclusive as to whether or not 

SKA-31 increases the effectivity of cisplatin and 

oxaliplatin. 

 

 

 

Activation of KCa 3.1 Channels  and Chemotherapeutic Drug Sensitivity  
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2017 CUPO Research Project 

Real-Time Object Tracking and Geo-location Mapping 

With Raspberry Pi and GPS Sensors 

Lingling Yao 

Yaoqing Liu Ph.D., 

Mentor 

Computer Science 

 

Lingling is from Brooklyn, 

NY. She is majoring in 

Software Engineering and 

minors in Mathematics. 

Lingling is an active 

member in the Society of 

Asian Scientist and  

Engineers (SASE). Lingling 

plans to attend graduate 

school and earn a masters 

degree in Data Science.  

Lingling plans to pursue 

employment in the field of 

software development.  

 

 

ABSTRACT:  

  

 Raspberry Pi is a full functional micro-computer 

which has become the most popular technology for the 

past few years. Raspberry Pi contains board feature of 

processor, RAM and typical hardware ports. The open 

serial interfaces of Raspberry Pi provides more services 

to users which a laptop computer cannot. In this 

research, we connected Raspberry Pi with a GPS sensor 

with UART connection which allows to open a login 

session in a driver screen and load data from GPS. 

Raspberry Pi receive data from a GPS data transfer 

system call GPSD. All the data we obtained from the 

GPS sensor can be saved into a  file or real-time 

collected. In the webpage development, we use 

JavaScript along with some HTML, CSS, and 

Geolocation knowledges to design a map. After we 

implement the basic features of the map, we will import 

the data that we receive from the GPS sensor. As a result 

of importing data, the map should display all the 

locations collect with a marker and information window 

to explain the data. In more general way, the GPS sensor 

and our web server can be separate from each other, 

when the sensor moves, the location will be mapping in 

the map which means users can real-time track the 

movement of the object.   
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2017 CUPO Research Project 

Rachel Yerden 

 Marcos Simoes-Costa, 

Ph.D.,  Mentor  

Cornell University 

 

Rachel is from Redfield NY. 

She is majoring in  

Chemical Engineering and 

Biology. Rachel will graduate 

in 2019. Rachel is a member 

of the Honors Program, and 

the CU women's Rugby team. 

Rachel is also the founder of 

the Trail and Snowshoe Run-

ning Club at CU. Rachel 

plans to go on to graduate 

school and obtain her PhD 

and later aspires to become a 

director of  

research in her own lab.  

 

 

 

Understanding the function and regulation of the nuclear receptor RXRG in 

neural crest cells 

ABSTRACT: 

The neural crest is a transient structure located between 

the epidermis and the neural plate of a vertebrate embryo, 

and the neural crest contains populations of multipotent 

cells. These progenitors can give rise to over thirty  

different types of cells that form facial structures,  

pigmentation, parts of the gut, parts of the heart, and  

cartilage. Because these cells are multipotent, they have 

been considered for possible uses in stem cell therapies. In 

addition, if the neural crest forms incorrectly it can lead to 

various cancers and congenital birth defects. Therefore, 

neural crest cells are crucial to human health. Many genes 

and transcription factors contribute to the formation of the 

neural crest. RXRG is a nuclear receptor expressed  

specifically in the neural crest cells. It has been shown that 

RXRG is an essential part in the retinoic acid signaling 

pathway, which has a vital function in craniofacial  

development. However, the function of RXRG in neural 

crest development is not known.  I will employ a variety of 

techniques to better understand the function of the RXRG 

gene in neural crest development.  I will use in-situ  

hybridization to identify neural crest cells in which RXRG 

is present and to understand the timing of RXRG  

expression. To understand the regulation of RXRG, I will 

analyze the chicken genome to identify enhancers that may 

regulate expression of this gene by looking at exons that 

are present prior to the RXRG sequence. Moreover, by  

inhibiting the function of the RXRG gene with  

morpholinos, which will block translation of proteins, we 

will see the resulting effects of RXRG knockdown on  

neural crest development. Results from these experiments 

will help us understand better the function of the RXRG 

gene and its significance within the neural crest and  

vertebrate development. 
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2017 CUPO Research Project 

Egal Adan 

Kevin Fite, Ph.D.,  

Mentor 

Dept. of Mechanical &  

Aeronautical  

Engineering  

 

Egal is from Syracuse, NY 

and will gradate in 2020.  

Egal is majoring in  

Mechanical Engineering 

and is an active member of 

Alpha Kappa Psi, the Men’s 

group, and club soccer. Egal 

is passionate about his  

education and is exploring 

all is options for the future.  

 

 

 

Additive Manufacturing Fixture Joints for Ankle Feet Orthosis  

ABSTRACT: 

Many people with MS, diabetes, stroke, partial 

paralysis, and muscular dystrophy have a hard time 

walking due to a condition called foot drop. People 

with foot drop condition tend to have abnormal 

walking, such as the dragging of their feet, tip toing, 

and/or the lifting the knee higher than normal to lift the 

feet off the ground. Ankle foot orthosis (AFO) have 

been created to help with dealing with foot drops. 

There are different variations of AFO and different 

style of manufacturing AFO’s. For my research, I am 

assessing the suitability of additively manufactured 

plastic parts in the load-bearing members of the AFO. 

With the use of additive manufacturing, it allows for 

easy manufacturing, simpler fabrication, low cost, and 

mostly low weight. The research is to figure out if 3D 

printed fixture joints would be suitable for AFO’s. 

With the use of computer aided program such as 

Autodesk Fusion 360, and information gathered from 

Create O & A will be useful in being able to create a 

flexure joint that meet their standards. The information 

includes: the parameters for the AFO’s, the durability 

needed to be consider a good design, and what would 

be the best.  The analysis and the information that 

received from Create O & PI will be able to help 

determine if additive manufacturing is suitable for 

making fixture joints for AFO’s. It is important to 

figure out if additive manufacturing is suitable for 

making AFO’s because manufacturing efficiency will 

increase, also AFO customization will be accessible.  
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2017 CUPO Research Project 

Paul Lawrence 

Mario Wriedt, Ph.D.,  

Mentor 

Department of Chemistry 

& Biomolecular Science 

 

Paul grew up in Plattsburg, 

NY. He is majoring in  

Biomolecular Science and 

will have a minor in  

Biomedical Science and 

Technology. Paul will  

graduate in 2019. Paul is an 

active member of the  

Clarkson Pool and Billiards 

Club, the Theater Company 

and numerous other clubs. 

Paul plans to attend  

graduate school or medical 

school and aspires to work in 

the field of research or a  

surgical unit.  

Design and Synthesis of Zwitterionic Metal-organic Frameworks 

ABSTRACT: 

 

Industrial growth and the use of automobiles have 

increased fossil-fuel burning over the last century 

causing greenhouse gases with negative effects to 

be released into the atmosphere. A promising  

solution to this problem is the capture of carbon 

dioxide using metal-organic frameworks (MOFs). 

MOFs are solid porous structures composed of 

metal salts, and organic linkers, ligands.  

Zwitterionic ligands have both positive and  

negative ions in the structure giving a polarity to 

the molecule. When these organic ligands are  

incorporated into a MOF, the ability to adsorb 

small molecules is increased. These organic  

linkers are being used to synthesize MOFs due to 

their promise of selective gas separation and  

storage abilities, specifically focusing on carbon 

dioxide. The zwitterionic ligand is synthesized 

and is placed in reaction vessels with different 

metal salts, solvent ratios and heated. The heating 

period varies from one to three days depending on 

the intended conditions and the growth rate of 

crystals. Each batch is analyzed and potential 

crystal structures are determined by single-crystal 

X-ray diffraction experiments. The MOF’s  

adsorption properties are investigated by a  

physisorption analyzer. 
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2017 CUPO Research Project 

Jon Le 

Sumona Mondal, Ph.D.,  

Mentor 

Department of  

Mathematics 

 

Jon is from Rochester, NY and 

is a Software Engineering  

major with a minor in  

Mathematics.  Jon is also in 

the Honors Program and is a 

member of Society of Asian 

Scientist and Engineers 

(SASE).  Jon will graduate in 

2020 and plans to attend 

graduate school to earn a 

Masters degree Software  

Engineering.  

 

 

Influence of Spatial Location on Cell Movement in Culture  

ABSTRACT: 

 

Cell movement plays an important role in key 

biological processes such as development, repair and 

regeneration as well as diseases such as cancer. 

Although motile cells possess molecular machinery 

to enable movement, these cells are influenced by 

various external cues. Cell culture offers a controlled 

and reductionist environment to study cell dynamics. 

Using human cervical cancer cell line CXT-2 as a 

model cell type, we observe that these cells are 

highly motile in culture with broad range of 

variability in cell velocity. One objective of this 

project is to model and understand relationships 

between the velocity of individual cells and their 

location in culture dishes using spatial statistical 

methods. Spatial statistics is the qualitative analysis 

of geometric properties; we plan to apply this 

technique to identify whether spatial characteristics 

such as density and distribution of neighboring cells 

induce changes in cell motility. Movements of 

individual cells will be tracked by live imaging and 

their velocity will be fitted using different types of 

splines, such as cubic splines and b-splines. Our 

study could help to better understand the collective 

influence of cell population on the dynamics of an 

individual cell and how such regulation is affected 

when normal physiology is compromised. 
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2017 CUPO Research Project 

Amil Vargas-Castillo 

Luke Rumbaugh, Ph.D., 

Mentor 

Department of 

Electrical and 

Computer Eng. 

 

Amil grew up in Puerto 

Rico. He attended the 

University of Maygues, 

later transferred to 

Onondaga Community 

College and then to 

Clarkson. He is an 

Electrical Engineering 

Major and will graduate in 

2019. Amil is interested in 

pursing alternate forms of 

energy and possibly image 

recognition and artificial 

intelligence in the future.  

 

 

Applying Image Recognition to Detect and Avoid Hazardous Objects 

ABSTRACT: 

 

The focus of our work is to apply image recognition 

technology to detect and recognize sea mines.  To  

accomplish this we used Machine Learning to train a 

Mine detector.  The process involves taking several sets 

of pictures.  As a result, we designed and 3D printed 

small models of commonly used mines.  Then, we took 

several pictures that have mines, called positives.  In  

addition, we have a set of pictures that contain objects 

and backgrounds that don’t have mines, called  

negatives. To train our detector we used 300 positive 

pictures and 10,000 negative pictures.  After the detector 

concluded its training stages we used it to find Mines 

and extract HOG features.  Then, the extracted vector 

values where used to locate the image of a mine in our 

database.  A method used to avoid false positive results. 
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2017 CUPO Research Project 

JaQuan Vidot 

Robert Dowman, Ph.D., 

Mentor 

Department of  

Psychology 

 

JaQuan is from Albany, NY 

and is Psychology major and 

minors in Cognitive  

Neuroscience. JaQuan will 

graduate in 2019. JaQuan is 

an active member of CUPO 

and HEOP he also attends 

the Men’s group. JaQuan 

plans to attend graduate 

school and earn a PhD in 

Neuroscience and plans to 

become a Neuroscientist.  

 

 

 

Neuroscience Research 

ABSTRACT: 

The goal of this experiment was to investigate the role 

of the lateral prefrontal cortex (LPFC) in attention  

towards threats to the body. This work used a cross 

modal endogenous paradigm, where participants  

performed color discrimination and somatosensory  

intensity discrimination tasks. The tasks were correctly 

cued (validly cued) on 75% of the trials, and the  

remaining 25% were invalidly cued.  The time to  

reorient attention towards threatening (e.g., painful)  

somatic target stimuli was faster than that for non-

threatening (e.g., non-painful) somatic targets.   

However, the LPFC activity was the same for  

threatening and non-threatening targets, suggesting that 

the lateral prefrontal cortex is not involved in  

reorienting attention towards somatic threats. Here we 

investigated whether the LPFC activity is involved in 

increasing attentional control on the next trial. The  

results showed that the reaction times were slower  

following an invalidly cued trial, consistent with an  

increase in attentional control.  This increase was the 

same regardless of whether the stimulus was  

threatening or non-threatening. Likewise, the increase 

in LPFC activity recorded during an invalidly cued  

previous trial was the same for threatening and non-

threatening stimuli.  These results suggest that the 

LPFC is involved in increasing attentional control on 

the next trial. 
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2017 CUPO Research Project 

Talea Wilson 

Susan Bailey,  

Ph.D., Mentor 

Biology 

 

Talea is from Bronx NY, 

she is Biology major and 

will graduate in 2019. Talea 

was in the Health Coach's 

program at Clarkson. This  

experience has only  

strengthened Talea’s  

passion for working in the 

medical field. She hopes to 

one day become a  

Physicians Assistant or  

perhaps work in the field of 

immunology. 

 

 

 

Analyzing patterns of Synonymous mutations in Pseudomonas Fuorescens  

ABSTRACT: 

 

Synonymous mutations (mutations that have no effect 

on the encoded amino acids) are often thought to not 

have an effect on the fitness of organisms; however, 

there is increasing evidence that this is not always the 

case. Previous experiments with the gram-negative 

bacteria Pseudomonas fluorescens, show evidence that 

synonymous mutations arising within a glucose 

transporter permease gene, gtsB, can drive adaptive 

evolution. We analyze genomes of approximately 100 

strains of Pseudomonas from the National Center for 

Biotechnology Information (NCBI) genome database, 

identifying and extracting gtsB gene sequences using 

BLAST. We use the software MEGA and R to align the 

gene sequences, create a phylogenetic tree, and look for 

patterns in the diversity of mutations seen across the 

gtsB, focusing on sites previously identified in 

experimental work - A15A and G38G. This research 

will help us better understand the effects synonymous 

mutations can have on organisms and, in particular, the 

role that synonymous mutations have played in the 

evolution of Pseudomonas bacteria. 
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2017 CUPO Research Project 

Julie Florez 

Paul McGrath Ph.D.,  

Mentor  

Department of Electrical 

and Computer Eng. 

 

Julie is from NY, NY. She is 

an Electrical Engineering 

major that will graduate in 

2017. Julie plans to obtain 

her MBA in Project  

Management and hopes to 

plan all aspects of a project, 

from planning, budgeting, to 

overseeing a project. Julie 

also hopes to earn her PhD 

in Electrical Engineering. 

 

 

 

 

 

The Effects of Temperature on Various Battery Technologies 

ABSTRACT: 

 

This paper presents the effects of temperature on battery 

capacity. The three main battery technologies used were 

lead acid with 4.5Ah of claimed capacity, nickel metal 

hydride (NiMH) with 2Ah of claimed capacity and  

lithium ion phosphate (LiFe) with 1.5Ah of claimed  

capacity. Using a programmable battery charger, the  

batteries were cycled three times at temperatures of -

20°C, -15°C, 0°C, 24°C, and 40°C. Logview software 

was used to record and plot the data to compare the  

capacity characteristics at each temperature. The overall 

results demonstrated that the NiMH battery was the best 

performer closely followed by LiFe. Both were found to 

be superior to lead acid over the temperature range  

examined.  
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2017 CUPO Research Project 

Andres Garcia-Jimenez 

Ioannis Mstorakos, 

Ph.D., Mentor  

Department of  

Mechanical &  

Aeronautical Eng. 

 

Andres moved form  

Colombia to the U.S. in 

2012, he currently resides 

in New Jersey. Andres is 

majoring in both Physics 

and Aeronautical  

Engineering. Andres is an 

active member in  

Engineers for International 

Sustainability, Engineers 

Without Borders, Society of 

Hispanic Professional  

Engineers, and is the  

secretary of the Chess 

Club. Anders aspire to earn 

a PhD in Aerospace   

Engineering.  

 

Strengthening Metallic Nanofoams Through Ligaments Scale Materials Design 

ABSTRACT: 

 

With the expansion of nanotechnology, there is  

greater need for nanomaterials with better mechanical 

properties, resistance to specific environmental  

conditions, and more advanced structures. Among the 

most prominent nanomaterials, are nanofoam  

structures. Nanofoams are strong and versatile with 

many potential applications in various fields.  

However, they exhibit some weaknesses like low  

ductility that can limit their applications. To enhance 

these properties, a combination of research, molecular 

dynamics (MD) simulations, and experimental testing 

procedures must be used. This presentation aims to 

provide a clear understanding of nanometallic  

coatings used to enhance the mechanical properties of 

nanofoams. It includes research objectives, advances 

made, and the methodology in use. The tests  

performed were done using atomistic MD simulations 

run through ATOMSK, LAMMPS, LAMMPSFE, and 

OVITO. MD simulations are essential tools  

permitting the explanation and prediction of  

nanomaterials behavior during different temperatures 

and stresses. These simulations are used to create 

nanostructures that can simulate the internal structure 

of the nanofoam, allowing the researchers to calculate 

its mechanical strengths as well as to understand its 

deformation process. Using MD, the researchers are 

able to determine how the strength of the material is 

affected by nanometallic coatings and how density 

and porosity are related to strength. 
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2017 CUPO Research Project 

Analysis of Google Flu Data Trends 

Isabel Dengos 

Marko Budisic, Ph.D., 

Mentor 

Department of   

Mathematics 

 

Isabel is from Buffalo, NY. 

She is a Physics, and  

Statistics major and will 

graduate in 2018.  Isabel is 

very active at CU. She is 

member of the Zeta Gamma 

Sigma Sorority, and is also a  

proctor for exams and  

grader for Physics. Isabel 

aspires to attend graduate 

school to earn a masters  

degree and later work in      

industry in the field of Data 

Analytics. 

 

 

 

 

ABSTRACT:   

 
Dynamic Mode Decomposition is a relatively new 

method for analyzing data and therefore the results of 

previous experiments need to be peer reviewed. The 

purpose of this research is to recreate the data  

analysis done in the first part of the paper:  

Discovering dynamic patterns from infectious  
disease data using dynamic mode decomposition [1]. 

This will be done by parsing the data in different 

ways and then running it through a Singular Value 

Decomposition algorithm or a Dynamic Mode  
Decomposition algorithm. Once this is done, the data 

will show key states that are epicenters or that are 

more dynamic than others as well as how the states 

relate to each other when it comes to the spread of 

the flu virus. 
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2017 CUPO Research Project 

VALIDATION OF THE HORIZONTAL REACTIVE  

TREATMENT WELL: IDENTIFYING A SURROGATE CONTAMINANT AND 

OBSERVING ITS REACTION WITH ZERO-VALENT IRON 

Sash Gallimore-Repole 

Michelle Crimi, Ph.D.,  

Mentor, Engineering & 

Management  

 

Sasha Gallimore-Repole ’20 is 

from Kingston, Jamaica. He is 

double majoring in Civil & 

Environmental Engineering, 

and is a part of both the 

LSAMP and ASPIRE pro-

grams. He is an active mem-

ber of both the Clarkson Gold-

en Knotes and the Ballroom 

Dance Club. After obtaining 

his bachelor’s degree, he plans 

to go on to graduate school to 

pursue a Ph. D. in 

Environmental Engineering, 

focusing on water resources 

engineering and technology. 

 

 

 

ABSTRACT:  

 
The increase in anthropogenic activities that pollute 

water systems makes groundwater contamination a 

serious hazard for both human communities and the 

surrounding environment. Key contaminants  
nowadays include industrial solvents, pesticides, 

fuels, and heavy metals. These compounds can have 

damaging effects on the organisms that rely on these 

systems, including cancer or endocrine dysfunction. 

As such, new methods of groundwater treatment are 
being developed; one being the horizontal reactive 

treatment well (HRX™ well) developed by 
ARCADIS. This well utilizes differential hydraulic 

conductivity to direct contaminated water through 

the well, to then be treated by a solid reactive  
medium contained inside. One treatment approach 

uses zero-valent iron (ZVI) due to its ability to  

reduce organic carbon compounds dissolved in  

water. This research project is investigating the  
reaction kinetics between a surrogate contaminant, 

methyl orange, and the ZVI. Treatment is measured 

via loss of methyl orange, and confirmed by changes 

in the Total Organic Carbon (TOC) content. Methyl  
orange was chosen as the surrogate because it reacts 

with the iron, and its color allows for simple and  
Affordable measurement. Variables such as the ratio 

of iron to contaminant, the concentration of 

contaminant solution, and time intervals for  

treatment, are being investigated. 
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2017 CUPO Research Project 

Cassandra Orr 

Kenneth Wallace, Ph.D., 

Mentor Biology 

 

Casandra is from 

Downsville, NY.   

Casandra is majoring in 

Chemical Engineering and 

is a CUPO ASPIRE 

scholar. Casandra wants to 

solve problems on a global 

scale, and wants to educate 

people on issues she is  

passionate about.  

Casandra plans to  

attend graduate school and 

earn a PhD in Bio-medical  

Engineering. 

 

 

 

Investigating the Effect of the Dead7 Mutation on the Development of Notch    

ABSTRACT: 

 

  In zebrafish, secretory cells form at the base of the 

intestinal fold within the developing stem cell 

compartment. As in mature adults, secretory cells are 

likely to regulate these stem cells. Amongst secretory 

cells, Notch signaling is utilized in order to differentiate 

into one of many subtypes. In this way, secretory cells 

with varying functionality develop within the intestine. 

Four different Notch receptors have been identified. 

Mutants exist for two of these receptors. Within this 

research, the mutant of interest is Notch1a, or Deadly 

Seven. Here, we investigate the effect of Notch1a on 

the development of Notch Receiving Secretory Cells 

(NRSCs).  
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2017 CUPO Summer Highlights 
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CUPO PhD Recipients 

Scholar Name   
UG University & 
Year of Graduation   

Graduate School & Year of 
Graduation   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 Bettinger  SLU 98’  Upstate Med 06’  Biochemistry 

Brittany 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 

Matthew Bennington  CU 04’  Notre Dame 09’  Aerospace Engineering 

Damion Nero  CU 00’  NYU 09’  Bioinformatics 

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 

Scott 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 

Genetics 

Aerospace Engineering 

Child and Family 

Molecular Human Genetics 
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