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SCHEDULE & MEETING INFORMATION 
(Sessions 1 & 2) 

 
 

  

TIME ACTIVITY LOCATION 

9:15-9:30a Opening Ceremony ʻĒkaha (Main)  

9:30-10:30a 
 
 
 
 
 
 
 
 

Oral Session 1  
• Art 
• International 
• Biology 1 
• Biochemistry 
• Medicine 1 
• Plant Science 
• Environmental Science 
• Astronomy & Engineering 

  
Poster Session 1 

 
Kukui  
Naupaka 
Limu Kohu 
ʻAwa 
ʻIwaʻiwa 
ʻUlu 
Pua Kala 
Olonā 
 
Pili 

10:30-10:45a Break  

10:45-11:45a Oral Session 2  
• Arts & Humanities 
• Society 
• Mental Health 
• Marine Biology 1 
• Chemistry 
• Medicine 2 
• Sustainability 
• Product Development 
• Astronomy & Engineering 

 
Poster Session 2 

 
Kukui  
Naupaka 
Limu Kala 
Limu Kohu 
ʻAwa 
ʻIwaʻiwa 
ʻUlu 
Pua Kala 
Olonā 
 
Pili   

10:30-10:45a Break  



	 2	

SCHEDULE & MEETING INFORMATION 
(Session 3) 

 
 
  

TIME ACTIVITY LOCATION 

12:00-1:00p Oral Session 3 
• Media 
• Hawaiʻi 
• Psychology 
• Marine Biology 2 
• Medicine 4 
• Medicine 3 
• Biology 2 
• Data Science 

 
Poster Session 3 

 
Kukui  
Naupaka 
Limu Kala 
Limu Kohu 
ʻAwa 
ʻIwaʻiwa 
ʻUlu 
Olonā 
 
Pili 

1:00-1:15p Closing ʻĒkaha  
(Main) Room 



	 3	

PRESENTATION ROOM SCHEDULE 
(By Room) 

 
WELCOME in ʻĒkaha (Main) Room from 9:15-9:30a 

ROOM SESSION 1 
9:30-10:30a 

SESSION 2 
10:45-11:45a 

SESSION 3 
12:00-1:00p 

ORAL PRESENTATIONS 
Kukui   Art Arts & Humanities Media 
Naupaka  International Society Hawaiʻi 
Limu Kala   Mental Health Psychology 
Limu Kohu Biology 1 Marine Biology 1 Marine Biology 2 
ʻAwa Biochemistry Chemistry Medicine 4 
ʻIwaʻiwa Medicine 1 Medicine 2 Medicine 3 
ʻUlu Plant Science Sustainability Biology 2 
Pua Kala Environmental 

Science 
Product 
Development 

 

Olonā  Astronomy & 
Engineering 1 

Astronomy & 
Engineering 2 

Data Science 

POSTER PRESENTATIONS 
Pili Poster Session 1 Poster Session 2 Poster Session 3 

CLOSING CEREMONY in ʻĒkaha (Main) Room from 1:00-1:15p 
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ZOOM LOG-IN CREDENTIALS 
 

 
**Note: URLs are case-sensitive.** 

 
ROOM ZOOM LINK  MEETING ID  
ʻĒkaha (Main) http://go.hawaii.edu/DoP 992 0134 9095 
Kukui   http://go.hawaii.edu/koP 982 6447 1441 
Naupaka  http://go.hawaii.edu/T5J 991 0489 2273 
Limu Kala  http://go.hawaii.edu/PoX 912 9867 1369 
Limu Kohu http://go.hawaii.edu/Pon 949 3150 9841 
ʻAwa http://go.hawaii.edu/FoP 960 5551 3716 
ʻIwaʻiwa http://go.hawaii.edu/Poa 994 1851 1430 
ʻUlu http://go.hawaii.edu/boP 959 2551 2415 
Pua Kala http://go.hawaii.edu/Po8 991 0461 0469 
Olonā  http://go.hawaii.edu/roP 999 9577 8989 
Pili http://go.hawaii.edu/Pom 975 9885 9274 

FOR ALL SESSIONS: 
Dial in by phone:  Check number at https://hawaii.zoom.us/u/adAw0iORPX 

Password for all rooms: showcase21 
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Oral Session I 
9:30 - 10:30a 

 
 

Kukui Room   Art 
 
Marley Aiu   Radical Bodies: The Entanglement of 

Nonbinary Gender and Postmodern Dance 
 
 Ellena Isabelle Ruiz  Fleshy Familiarity: Expanding Art 
 
 Joy Sanchez   Creating Ceramic Glazes using Native 

Found Materials 
 
 Ruth Tomoe   Service Connected 
 Leinani Kaneko  
 
 

Naupaka Room  International 
 

Caroline Cech  A Comparative Analysis Between the 
United States and New Zealand Climate 
Change Policy 

 
Liam Thropp   Media Ownership in Post-Communist Czech 

Republic: History’s Impact on Media Integrity 
and the Dismantlement of Democracy 

 
Elizeh Basim   Portrayal of Domestic Abuse in South 

Asian Cinema 
 
 Lillian A. McIntyre  Foreign Frustrations and Domestic 

Dominance in Japan’s Video Game Industry 
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Oral Session I 
9:30 - 10:30a 

 
 

Limu Kohu Room Biology 1 
 

Jenny Nguyen Conovenomic Analysis of the Milked Venom 
from Conus pennaceus in Captivity 

  
Zoe Asahan  How Altering the Plant Hormone Jasmonic Acid 

Influences Leaf Growth Dynamics in Maize 
 
W. Cuyler  Investigating Bryophyte Spores as Potential 
Bleecker  Paleoclimatic Indicators from an Organic Sediment 

Core from Mount Kaʻala, Oʻahu 
 
 

 Brooke  Conovenomic Analysis of the Milked Venom from 
Kawamura   Conus catus 

 
 

ʻAwa Room  Biochemistry 
 

Michaela Kop Identifying Proteins Associated with Alternative 
Ribosomes in Mycobacterium smegmatis 

 
 Nathan Kim  Analyzing the Role of Selenoprotein I in Bone 

Marrow Derived Macrophages 
 

Chris Hoffer  Investigating of the Promiscuity of Methionine 
Salvage Pathway Enzymes on 5’-deoxyadenosine 
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Oral Session I 
9:30 - 10:30a 

 
 

ʻIwaʻiwa Room  Medicine 1 
 

Andrew Winnicki  Machine Learning and Metabolomics: 
Diagnosis of Malignant Breast Cancer 

 
 Giorgio Tran   Ultrasound Mediated Gene Therapy for 

Hemophilia B 
 

Celine Isabelle  Preliminary Analysis of Online Recruitment 
Arnobit  Methods and Trends in a Mobile Mindfulness 

Intervention 
 

 
ʻUlu Room   Plant Science 

 
Zoey Simmons  Powerful Poppies: Argemone Use in 

Traditional Medicines 
 
 Landon Wong  Host Status of Rotylenchulus 

reniformis and Meloidogyne 
javanica on Vitex rotundifolia, Sida fallax, 
Ipomea pes-caprae brasiliensis, 
and Prichardia sp 

 
Kacie Kajihara  Comparisons of Plant Symbiotic Microbial 

Communities Post-reforestation 
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Oral Session I 
9:30 - 10:30a 

 
 

Pua Kala Room  Environmental Science 
 

Tina Thi   Characterizing Nitrogen and δ15N in the 
Huynh-Nguyen   Tissues of a Windward Population of 

Avrainvillea lacerata, an Invasive Alga  
 
Jocelyn Grandinetti Building Aloha ʻĀina: (Re)connecting to 

Culture, Place, and Community through 
Biocultural Volunteering 

 
 John Fast   Water Isotope Analysis in Hawaiʻi 
 
 Gabriel Cheung  Water Leaching Pretreatment of Pongamia 

Ping Allen   Pods to Improve Fuel Properties 
 
 

Olonā Room  Astronomy & Engineering 1 
 
Erica Sawczynec  Asteroseismology of a Nearby Resolved 

Binary 
 
Christopher Aguilar Optimization of Nanofluids for a Solar Hot 

Water System 
 

Jessica Heitlauf  Modeling Supernova Emission Lines 
 

Gabrielle Rose  Smart Active Needle Project 
 Baguio 
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Poster Session I 
9:30 - 10:30a 

 
 

Pili Room   All Disciplines 
 

Rebecca Prescott,   Genome Sequences of New Bacteria Species 
Mia Sadones,    
Jennifer Saito   

 
Anna Ung   Role of Origin Recognition Complex 

Subunit 4 (ORC4) Protein in Erythroblast 
Enucleation 

 
Andrew Winnicki  Machine Learning and Metabolomics: 

Diagnosis of Malignant Breast Cancer 
 
 Lisa Nakamura  Qualitative Methods as Intervention: Can 

Photovoice Foster the Development of 
Mutually Supportive Relationships? 
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Oral Session II 
10:45 - 11:45a 

 
 

Kukui Room   Arts & Humanities 
 
Danny Santos  Pakasaritaan ken ti Masakbayan: Narrative 
Domingo, Jr. of Inclusion and Diversity Among Ilokano 

Students in Hawaiʻi 
 
Kelsey Ann Kimura  The Market for Music: Engaging Audiences 

through the Pandemic and Beyond 
 
 Sarah Igarashi  Queering the Abstract Figure: Ambiguous 

Bodies in the Artwork of Christina Quarles 
 
 Kimiko Maeda-Leon  Pirate Plateaus  
 
 

Naupaka Room  Society 
 
 Katrina (Nina)  Exploring Jacobsonian Theories of 

Shuping  Neighborhood safety in European Cities: A 
Study of Safe Neighborhoods in Amsterdam, 
Copenhagen, Milan and Rome 

 
Dingyi Liu   Assessing the Vulnerability of Housing Stock 

to Sea-Level Rise in Oahu, Hawaiʻi 
 
Julio C. Gomez  Transportation and Economic Inclusion: 

Lessons from Medellín, Colombia 
 

Iroha Mochida  Role of Social Media in the Contemporary 
Shimauta Culture in Amami Islands 
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Oral Session II 
10:45 - 11:45a 

 
 

Limu Kala Room  Mental Health 
 

Meaghan Bachop  Addressing Inequalities in Mental Health 
Care by Utilizing a Social Entrepreneurship 
Model 

 
 Bailey Wanner  Ethnic Identity and Sense of Belonging in 

College Students in Hawaiʻi 
 

Jennifer Sato  Educational Background, Stress, and Mental 
Health Among Students at the University of 
Hawaiʻi 

 
Lindney Acosta  Increasing Language Access Through Policy 

for Health Entities in Hawaiʻi 
 

 
Limu Kohu Room  Marine Biology 1 

 
 Ronja Steinbach  Malassezia is Widespread, Highly Generalist, 

and Has Undescribed Diversity in Our Oceans 
 
 Tyler Iyomasa  Systematics of Pacific Myctophids 
 

Ohialehua Bullock  Effects of Glyphosate on adult Porites 
lobata in Oahu, HI 

 
 Kristina Theam  Investigating the Molecular Basis of Color 

Change in Sapphirinid Copepods 
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Oral Session II 
10:45 - 11:45a 

 
 

ʻAwa Room   Chemistry 
 

Celeste Guiles  New Phosphorus-Based 
Transmetalating Agents 

 
 Kayla Osumi   Biophysical Characterization of 

Mycobacterium tuberculosis Superoxide 
Dismutase 

 
 Kosuke Tsuzuki  Synthesis of Medicinally Relevant 

Unsymmetrical Organobismuths Derived 
from Activated Ester Intermediates 

 
Adriel Robidoux  Isolation of Plant Growth Promoting 

Actinobacteria from Brachypodium 
distachyon Roots 

 
 

ʻIwaʻiwa Room  Medicine 2 
 
Darcy Tokunaga  The Role of the Exocyst in Signal-Induced 

CD36 Membrane Trafficking in Skeletal 
Muscle Cells 

 
 Geetika Y.   Identifying New Regulators of Amyloid-Beta 

Patwardhan   in Neurons 
 
 Katlyn An,   Investigating the Interactions between 

Ashley Hanato Selenium and Glucocorticoids in a Murine 
Hypothalamic Cell Line 

 
 
 Huanli Hu   Examining the B Cell Response to Pattern 

Recognition Receptor Agonists in a B-Cell 
Receptor Independent and Dependent 
Manner 
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Oral Session II 
10:45 - 11:45a 

 
 

ʻUlu Room   Sustainability 
 
Meghan Dorosy,  The Current State of the General Public’s 
Noelani Kawakami  Perceptions of and Intentions to Perform 

Pro-Environmental Behaviors 
 
 
Fiona Miranda  Clothing Degradation in a Tropical 

Climate Under Different Burial Conditions 
 

Shelby Cerwonka,  Cost Effectiveness of Native Hawaiian Moss 
Jasmine Reighard   Roofs 

 
 Angelene Dedloff  Don’t Tread on Me: A Study of Oahu’s 

Benthic Communities and Trampling 
 
 

Pua Kala Room  Product Development 
 
 Marissa Maria,  Automated Microgreen Seed Planter 
 Harlee Shim-Huckso 

 
Gum San Aung  A Comprehensive COI Database for the 

Detection of Invasive Species 
 

Anna Kotonen,  Lactate Threshold Measurement from Saliva 
 John West 
 
 Brendan Cha,  Wireless Sensor Nodes for Autonomous 

Alexandra Makaiau,  Maritime Robotics Applications 
Marisa Matsuo,  
Dayne Saito,  
Tyler Wilfahrt,  
Keola Wong  
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Oral Session II 
10:45 - 11:45a 

 
 

Olonā Room  Astronomy & Engineering 2 
 
 Mike Andrews  Giant Planets and the Delivery of Water to 

Terrestrial Planets  
 
 Penny Loo   Investigating the Impacts of Surfactant 

Mixtures on the Marangoni Flows  
 

Jenna Lidua   How Super-Massive Black Holes Grow 
Throughout History of the Universe 

 
Deylen Nekoba,  Freeze Desalination via Thermoelectric 
Justin Yip    Cooling 
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Poster Session II 
10:45 - 11:45a 

 
 

Pili Room   All Disciplines 
 

Leslie Gonzales  Examining the Relations Between 
Perceived Discrimination, Social Anxiety, and 
Acculturation During the COVID-19 Pandemic 

 
 Ruth Tomoe   Service Connected 
 Leinani Kaneko  
 

Seth Colburn,   COVID-19 Socio-Economic Analysis in the 
Marino Connell,  State of Hawai’i 

 Brenton Sasaoka 
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Oral Session III 
12:00 - 1:00p 

 
 

Kukui Room   Media 
 
Ross T. Turner  Development of 3D Sculpting Workflows for 

Anatomical Research and Animation/Gaming 
Applications  

 
Brooke Fisher  Bridging the Gap: A Documentary on 

Understanding and Revealing The Challenges 
faced by Oahu's Homeless Communities 

 
Dyllon Ching   Onipaʻa 

 
Mirren Hollison  Rock Gods: Accelerated Animation 

Production 
 

 
Naupaka Room  Hawaiʻi 

 
 Ashley Ostendorf  Ola Paia: Developing Sustainable Food 

Systems in Hawaiʻi 
 
 Hoaloha (Alvin)  Identification of Hawaiian Rainbows 
 Westcott   
 
 ʻIhilani Lasconia   Nā Māmakakaua: Moʻolelo from the 

Frontlines of Protecting Maunakea  
 
 Henrik Weiberg  Megafaunal Abundance and Diversity at the 

Abyssal Seafloor of Station Aloha 
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Oral Session III 
12:00 - 1:00p 

 
 

Limu Kala Room  Psychology 
 
Maile Griffin   Seeing What We Hear: Sensory Integration 

     Processing of Language and Skin Tone 
 
 Lisa Nakamura  Qualitative Methods as Intervention: Can 

Photovoice Foster the Development of 
Mutually Supportive Relationships? 

 
 Jessica Lau,   Project KUALIMA: Identifying and Supporting 

Vanessa Liang K-12 Students Within the Context of Three-
Tiered Models of Prevention  

 
 
Limu Kohu Room  Marine Biology 2 

 
Claire Elise Strand  Environmental DNA Assay of Shark Species 

Diversity in Kāneʻohe Bay 
 
 Jessica Tritsch  Promoting Biodiversity in a Pinch: The 

Influence of a Hawaiian Coastal Refuge on 
Ghost Crab (Ocypodidae) Size, Density, and 
Abundance on Oahu, Hawaiʻi 

 
 Sophia Rahnke  Light Acclimation as a Tool for Improved 

Survival and Growth of Juvenile Montipora 
capitata 

 
 Sophia Hanscom,  Identifying Visual Acuity of Native and 

Gracie Otto    Invasive Mantis Shrimp Across Life Stages 
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Oral Session III 
12:00 - 1:00p 

 
 

ʻAwa Room   Medicine 4 
 

Elliott Markell  Effects of Hypoxia on Cardiomyocyte 
Chromatin  

 
Joshua Kepler  TWEAK/Fn14 Signaling is a Critical Stress 

response Pathway in Urothelial Cells 
 
Alyssa Roberts The Impact of the Neuroprotective Beta-

Amyloid Core Fragment on Pro-Inflammatory 
Responses in Model Microglial Cells 

 
 Emily Kurth   Biophysical Characterization of CXCL5 

Involved in Cancer, Inflammation, and 
Obesity 

 
 

ʻIwaʻiwa Room  Medicine 3 
 

Victor Kilonzo  Deficits in Glutamic Acid Decarboxylase 67 
Immunoreactivity, Parvalbumin 
Interneurons, and Perineuronal Nets in the 
Inferior Colliculus of Subjects with 
Schizophrenia 

 
Emma Doy   Alteration of Gut Microbiota and its 

Associations to ASD-related Behaviors of the 
Mexican Cavefish Astyanax mexicanus 

 
Quan Lac   Glycosylation Analysis of EPO in Renal and 

Hepatic Cell Lines 
   
Nathaniel Hogsten  Synthesis of L-Alanine 3,3-D2 and L-Alanine 

3-D 
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Oral Session III 
12:00 - 1:00p 

 
 

ʻUlu Room   Biology 2 
 
Riley Powers Parks  Evaluating the Role of Sexual Selection and 

Wing Evolution as Drivers of Diversity in 
Picture Wing Flies (Hawaiian Drosophilidae) 

 
Pamela Toh   Investigating the Effects of Circadian 

Disruption on Drosophila melanogaster 
Oogenesis 

 
Aaron Kam   Highly Expressed Genes in the Foliage of 

Giant Leucaena (Leucaena leucocephala 
subsp. glabrata) 

 
Kaela Iwai   Screening Protoplasts by RT-PCR for 

Differential Expression of UPR-markers: 
bZIP60s, BiP, and PDI9 

 
 

Olonā Room  Data Science 
 

Seth Colburn,   COVID-19 Socio-Economic Analysis in the 
Marino Connell,  State of Hawai’i 

 Brenton Sasaoka 
 
 Ryuto Kitagawa  Creating A GPU Efficient Priority Queue 
 
 Zain Jabbar   Applying Spectral Graph Theory to 

Microbial Analysis 
 

Joshua Hu   Improving the Sorting Ability of the Swiss- 
system Tournament Mechanism 
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Poster Session III 
12:00 - 1:00p 

 
 

Pili Room   All Disciplines 
 
 Quinn Moon  Determining Potential Causes of Elevated 

Nitrate Levels in O’ahu’s Drinking Water  
Wells with Geospatial Analysis 
 

Dingyi Liu   Assessing the Vulnerability of Housing Stock 
to Sea-Level Rise in Oahu, Hawaiʻi 

 
 Anjali Skilton  Synthesis and Induction of Defects of 

Magnesium Diboride 
 

Michaela Kop Identifying Proteins Associated with 
Alternative Ribosomes in Mycobacterium 
smegmatis 
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ABSTRACTS 
 
 

 
 
 
 
 
Abstracts of oral and poster presentations are listed 
in alphabetical order of presenter’s last name. 
Information below the name includes the student’s 
major, the category of their presentation, and 
time/location of presentation. If appropriate, the 
faculty mentor’s name, as given by the student, is 
listed below the abstract.   
 
Group abstracts are listed alphabetically by the Last 
Name of the group member whose name occurs 
below: 

 
Katlyn An, Ashley Hanato 
Shelby Cerwonka, Jasmine Reighard 
Brendan Cha, Alexandra Makaiau, Marisa Matsuo, Dayne Saito,  

Tyler Wilfahrt, Keola Wang 
Seth Colburn, Marino Connell, Brenton Sasaoka 
Meghan Dorosy, Noelani Kawakami 
Sophia Hanscom, Gracie Otto 
Anna Kotonen, John West 
Jessica Lau, Vanessa Liang 
Marissa Maria, Harlee Shim-Huckso 
Deylen Nekoba, Justin Yip 
Rebecca Prescott, Mia Sadones, Jennifer Saito 
 

  

Abstracts are direct from presenters; wording 
and content are the authors’ responsibility.  
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Lindney Acosta 
Public Health, minor in Communicology 
Presenting for Honors 
Oral Presentation: Mental Health, Session 2 (10:45-11:45a) in Limu Kala  
 
 

Increasing Language Access Through Policy for Health Entities in Hawaiʻi 
 
Twelve percent of Hawaiʻi’s population has indicated they spoke English less 
than “very well,” partially explaining the state’s linguistic diversity. The 
increasing amount of non-English speaking residents in Hawaiʻi and the United 
States raises concerns about healthcare systems providing subpar health care 
due to language barriers. A policy analysis was done with guidance from the 
Centers for Disease Control and Prevention’s Policy Analytical Framework and 
the University of Hawaiʻi’s Public Health 489 course (Undergraduate Capstone 
Seminar) to determine ways to meet the changing need of limited English 
Proficiency populations. So far, policies and advocacy for language access 
have been vital in the healthcare industry, legislation, and media. Policy 
options to address the issue locally include: 1) financially supporting the Office 
of Language Access in providing a more coordinated and cost-effective 
language access program, 2) hiring interpreters and community healthcare 
workers while providing diversity and inclusion training for staff, and 3) 
distributing “I speak” cards through state and federally-funded agencies in 
combination with outreach. The policy to financially supporting the Office of 
Language Access was recommended due to its extensive agencies and 
opportunity for outreach.   
 
 
Mentors: Dr. Eréndira Aldana, PhD and Michelle Tagorda, MPH 
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Christopher Aguilar 
Electrical Engineering  
Presenting for UROP 
Oral Presentation: Astronomy & Engineering 1, Session 1 (9:30-10:30a) in 
Olonā  
 
 

Optimization of Nanofluids for a Solar Hot Water System 
 
The ability to efficiently transfer energy using fluids is critical in the field of 
renewable energy, and with the increasing use of solar hot water systems, 
being able to optimize energy transfer is a key factor in creating more efficient 
systems. Generally, a solar hot water system will collect solar energy and store 
it within a fluid, allowing hot water to be transported to a place where it can 
be utilized.   
 
One point where adjustment can improve the efficiency is in the use of 
nanofluids in lieu of a standard working fluid. Nanofluids are mixtures of a 
base fluid and nanoparticles and are generated to produce a fluid with 
enhanced thermal properties. A very important property of a fluid is its 
thermal conductivity, which is a measure of its ability to conduct heat.  
 
Our project consists of constructing a system that will allow us to characterize 
the thermal conductivity of a fluid. Specifically, we are building the “platinum 
wire method measurement platform” to meet our needs. For the 
measurements, a platinum wire is submerged in a nanofluid, and by supplying 
a current source, a voltage difference can be measured as the wire’s 
resistance changes. Subsequent data analysis will yield the thermal 
conductivity. We have constructed a copper container as well as instrument 
control software through MATLAB to interface with several components, 
allowing us to rapidly test the thermal conductivity of a fluid.  This 
measurement platform will allow quick identification of the best nanofluid 
candidate for a solar hot water system. 
 
 
Mentor: Dr. Woochul Lee 
 
Co-Author: Takuya Wise 
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Marley Aiu 
Dance and English  
Presenting for UROP 
Oral Presentation: Art, Session 1 (9:30-10:30a) in Kukui  
 
 

Radical Bodies: The Entanglement of Nonbinary Gender 
and Postmodern Dance 

 
Over the course of a year, aided by the Undergraduate Research 
Opportunities Program, I conducted interviews and collaborated with 
creatives and thinkers located across the continental U.S., Hawai’i, Japan, and 
the Philippines to explore the embodied entanglement between postmodern 
dance and nonbinary gender. I was curious about what happens when the 
dominant frameworks of western-European gender and dance are 
disassembled, reorganized, or disregarded entirely and how this might affect 
the practice of both dance and gender. 
  
I used inspiration from the experiences of queer, gender-nonconforming 
interviewees to inform my creative and writing processes while also engaging 
critical theory and performance works by Judith Butler, José Muñoz, Trisha 
Brown, Yvonne Rainer, and more. Furthermore, I used my body to gain insight 
into the multidimensional space where theory and embodiment collaborate. 
As a gender non-conforming person and postmodern dancer and 
choreographer, I am able to use my experiences and concepts of 
gender/dance to understand how nonbinary gender and postmodern dance 
share similarities and differences as well as how they might operate together 
to influence the production of gender theory and postmodern choreography.  
 
In conclusion, I found that when the body is acknowledged as a political site 
that has the capacity to instigate and embody change, the collaboration 
between dance and gender can be useful in providing spaces and actions 
important for cultural and political growth. What we do with our bodies 
affects change for a bolder, more inclusive future.  
 
 
Mentor: Peiling Kao 
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Gabriel Cheung Ping Allen 
Biochemistry (B.S.)  
Presenting for UROP 
Oral Presentation: Environmental Science, Session 1 (9:30-10:30a) in Pua 
Kala  
 
Water Leaching Pretreatment of Pongamia Pods to Improve Fuel Properties 

 
Pongamia is recognized as a potential feedstock for sustainable aviation fuel 
production due to its relatively high oil yields and robust nature. However, 
studies on the use of the pongamia pod, which is typically disposed of after 
seed separation, are currently limited. Chemical analysis of pod material 
determined that fuel use may be limited due to high chlorine and potassium 
content. In this study, a hard water wash was performed to improve the fuel 
qualities of pods for thermochemical conversion. A factorial, 23 experimental 
design determined the effects of process operating parameters: particle size 
(whole pod and <2 mm diameter), rinse water temperature (25 and 75°C), and 
rinse duration (10 min and 2 hours) at a 1:20 w/w biomass:water ratio. The 
elemental content, ash content, and higher heating value (HHV) of solid 
samples were determined after treatment. Environmental impacts of the 
process were also evaluated by measuring the ion content, chemical oxygen 
demand (COD), non-purgeable organic carbon (NPOC), and total nitrogen (TN) 
of leachates. After treatment, HHV increases 11-15.6% (relative), reaching up 
to 18.7 MJ/kg, and ash content is reduced by 14.6-59.5% (relative), to a low of 
2.79% w/w, with significant removal of sodium (Na), phosphorus (P), sulfur 
(S), chlorine (Cl), and potassium (K). Moreover, the nitrogen content of pods 
decreases 8.5-12%wt. The COD of leachate ranges from 173-4833 mg/L, 
indicating that the treatment of leachate is required. Based on the results, 
treatment at 75°C for 10 minutes with pods <2mm is recommended as it 
yielded the most cost-effective results. 
 
 
Mentor: Dr. Jinxia Fu 
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Katlyn An, Biochemistry  
Ashley Hanato, Molecular Cell Biology  
Presenting for UROP 
Oral Presentation: Medicine 2, Session 2 (10:45-11:45a) in ʻIwaʻiwa  
 
 

Investigating the Interactions between Selenium and Glucocorticoids in a Murine 
Hypothalamic Cell Line 

 
Glucocorticoids are a class of steroid hormones involved in the stress response 
and are commonly prescribed as anti-inflammatories. Chronic glucocorticoid 
treatments can have negative side effects, but studies show that selenium, an 
essential nutrient with antioxidant capabilities, may combat these effects. 
This project explores the functions and mechanisms involved in the regulation 
of selenoproteins in neurons treated with glucocorticoids. 
 
Mechanisms through which the glucocorticoid corticosterone regulates 
selenoproteins were investigated using a mouse hypothalamic cell line. The 
cells were treated with corticosterone for different time-periods and in 
conjunction with various pharmacological agents, and analyzed for 
selenoprotein expression. Additionally, the effects of corticosterone on cell 
function were explored by inducing endoplasmic reticulum (ER) stress and 
supplementing cells with selenium.   
 
We have discovered that 7 days of corticosterone exposure causes 
downregulation of Selenoprotein M (SelenoM) in hypothalamic cells, which 
can be blocked by inhibiting the glucocorticoid receptor (GCR) and 
recapitulated by dexamethasone, a GCR-specific agonist. The glucocorticoid 
receptor may be partly, or completely responsible for the downregulation of 
selenoproteins by corticosterone. Corticosterone also made cells more 
susceptible to ER stress, which may be due to the downregulation of SelenoM. 
High selenium supplementation protected SelenoM levels.  
 
Taken together, our results indicate that chronic corticosterone 
downregulates SelenoM via the GCR and worsens ER stress in hypothalamic 
cells, which can be alleviated by selenium supplementation. Since the 
hypothalamus is in control of metabolism, selenium may help protect against 
the metabolic side effects of glucocorticoids by maintaining hypothalamic 
SelenoM levels in order to prevent ER stress.  
 
 
Mentors: Dr. Marla Berry, Dr. Daniel Torres  
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Mike Andrews 
Astrophysics  
Presenting for UROP 
Oral Presentation: Astronomy & Engineering 2, Session 2 (10:45-11:45a) in 
Olonā  
 
 

Giant Planets and the Delivery of Water to Terrestrial Planets 
 
Planet formation begins as particles in a disk of gas and dust collide and stick 
together, thus the composition of a planet is directly tied to the composition 
of its environment. Since terrestrial planets form in the inner system where 
there is not much water, understanding how water is delivered to these 
planets is vital in understanding the evolution of planetary systems. It has 
been suggested that giant planets are necessary to bring water to terrestrial 
planets by scattering water-carrying material from the outer system to the 
inner system. In this project, we examined the validity of this assumption. 
 
We have simulated the formation of terrestrial planets to determine how 
planetary systems form as a function of the presence or lack of giant planets. 
We ran a suite of 40 simulations with different surface disk density profiles 
and considered systems that had no giant planets, that had a Jupiter-analog, 
and that had analogs for both Jupiter and Saturn.  
 
Our simulations showed that terrestrial planets form and water is still 
delivered to Earth-analogs in systems that had no giant planets. Systems 
without giant planets took longer to form and formed more terrestrial planets. 
We conclude that the gravitational interactions and collisions between 
planetary embryos and planetesimals is the primary mechanism that 
facilitates water transfer to the inner solar system, and though the 
gravitational interactions caused by the presence of giant planets help to 
stabilize systems more quickly, they are not necessary to deliver water to the 
inner system. 
 
 
Mentor: Dr. Nader Haghighipour 
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Celine Isabelle Arnobit 
Psychology and Spanish, minor in Public health 
Presenting for Experience 
Oral Presentation: Medicine 1, Session 1 (9:30-10:30a) in ʻIwaʻiwa  
 

Preliminary Analysis of Online Recruitment Methods and Trends in a Mobile 
Mindfulness Intervention 

 
Cancer survivorship studies face multiple challenges to recruitment, including 
limited study resources, the need to recruit a specific population (cancer survivors), 
and recruitment from areas geographically remote to researchers (such as the 
continental U.S.). Online methods of recruitment, such as email or social media, can 
combat some of these challenges and are potentially more resource-efficient, as 
well as more accessible for participants, than traditional methods. This study is an 
exploratory analysis of preliminary online recruitment data for an online 
mindfulness randomized control trial (RCT) for cancer survivors at the University of 
Hawai‘i Cancer Center, evaluating recruitment rates and sample demographics. 
 
We predicted that participants recruited online would be younger, have more time 
elapsed since treatment, and that there would be differences in anxiety level by 
recruitment method.  
 
Online methods of recruitment for our RCT were employed and quantified, and 
demographic patterns were analyzed using logistic regression. 
 
Significant trends were found in relation to participants’ age, current residence, and 
time elapsed since definitive treatment. No differences in anxiety level were found 
according to recruitment method. Social media was the most effective means of 
online recruitment. Local organizations were more responsive to online contact 
than national groups.  
 
This study fills the paucity of research surrounding recruitment strategies and 
specifically for our online psycho-oncology intervention. As the cancer survivorship 
field grows and online interventions become more commonplace, there will be a 
critical need for studies that report and analyze recruitment data.  Our study helps 
inform potential efficacious and inclusive recruitment for future interventions. 
 
 
Mentors: Dr. Erin Bantum, Dr. Jami Fukui 
 
Co-Author: Dr. Ian Pagano 
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Zoe Asahan 
Biology   
Presenting for UROP 
Oral Presentation: Biology, Session 1 (9:30-10:30a) in Limu Kohu  
 
 

How Altering the Plant Hormone Jasmonic Acid Influences Leaf Growth 
Dynamics in Maize 

 
Jasmonic acid (JA) is a plant hormone that promotes defense responses 
against plant pathogens, affects sex determination, and influences growth in 
many plant species.  Leaves grow by the combined action of cell division and 
cell expansion, which in grasses like maize occur in separate zones at the leaf 
base. The goal of this project was to determine how JA influences leaf growth 
in maize. To do this I used three mutations that altered the accumulation of 
JA and determined how leaf growth was affected. The tasselseed1 (ts1) and 
Tasselseed5 (Ts5) mutations reduce JA accumulation, while the silkless1 (sk1) 
mutation increases JA content. Each mutation has distinct effects on floral sex 
determination but how they influence leaf growth is unknown. To determine 
if these JA mutants have an altered leaf growth phenotype, a polymerase 
chain reaction-based genotyping assay was developed to distinguish each 
mutant allele from their wild type (WT) allele. Segregating families for each 
mutant were planted and genotypes were determined. As the seedlings grew, 
leaf growth rate, duration of leaf growth, and final leaf size were measured 
for leaves number 2 to 4. Using the R free statistical software, Student's t-tests 
were used to determine the difference in leaf size or growth rate between the 
JA mutant and WT seedlings. Results for each JA mutant analyzed will be 
presented. 
 
 
Mentor: Dr. Michael Muszynski  
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Gum San Aung 
Computer Science  
Presenting for UROP 
Oral Presentation: Product Development, Session 2 (10:45-11:45a) in Pua 
Kala  
 
 

A Comprehensive COI Database for the Detection of Invasive Species 
 
“amino-x” is a user-friendly interactive web portal, backed by an extensive 
database that integrates available existing DNA data across multiple genes for 
invasive species that are considered biosecurity risks for Hawaiʻi. It currently 
tracks 1292 invasive entries of 512 species at 7 locations with over 2 thousand 
genetic data for some of the species. It currently receives its data from a single 
database and is imported manually but will be automated over time. This 
project allows for scientists to examine large DNA data through extensive 
search with visualization capabilities of the locations where selected invasive 
species have a high probability of being introduced and export the relevant 
data. Though it not yet implemented, the next step of the project is to 
integrate a new algorithm for monitoring the quality of genetic data that is 
aggregated into the portal by using an algorithm to detect and mitigate 
artifactual DNA sequences that results from experimental or systematic 
biases. Currently, the web portal is under review with the project 
collaborators for improvements 
 
 
Mentor: Dr. Mahdi Belcaid 
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Meaghan Bachop 
Interdisciplinary Studies: Intercultural Marketing  
Presenting for Honors 
Oral Presentation: Mental Health, Session 2 (10:45-11:45a) in Limu Kala  
 
 

Addressing Inequalities in Mental Health Care by Utilizing a Social 
Entrepreneurship Model 

 
As an international student at The University of Hawai’i at Mānoa (UHM), I 
experienced firsthand the difficulties of navigating the health care system in a 
foreign culture and I became curious about the challenges faced by other 
international students. Taking an interdisciplinary and social entrepreneurship 
approach, I applied Marketing, Entrepreneurship, Medical Anthropology and 
Psychology to research and develop a handbook to address the barriers these 
individuals face when seeking mental health care and wellbeing support. 
 
I designed and administered a survey, analyzed the results and created a 
tangible resource that unveils key structural vulnerabilities impacting UHM 
international students. Structural vulnerability is defined in Medical 
Anthropology as being possible negative health outcomes facing individuals 
or groups due to socioeconomic, political, cultural/normative hierarchies and 
factors. My primary areas of focus included understanding social and cultural 
stigma, language barriers, and types of care needed by students, ranging from 
first year undergraduates to masters doctorate level scholars. 
 
Findings from the market research survey showed several common themes 
including an inability to access information, isolation due to unforeseen 
challenges caused by the COVID-19 pandemic and a lack of adequate care 
networks to provide support for students in a wide variety of circumstances. 
Applying a human-centered design approach, I collaborated with the 
International Student Services Office to share my findings with them and 
create a comprehensive handbook to support the mental health and 
wellbeing of international students.  
 
 
Mentor: Kelly Holden 
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Gabrielle Rose Baguio 
Mechanical Engineering  
Presenting for UROP 
Oral Presentation: Astronomy & Engineering 1, Session 1 (9:30-10:30a) in 
Olonā  
 
 

Smart Active Needle Project 
 
Prostate Cancer is the second most common deadly illness among American 
men. Consequently, Breast Cancer is the most common cancer in American 
women. Because of the difficulty of placing needles inside the body at a 
precise location, treatments and analysis for organs such as the lungs and the 
prostate are inadequately done. Currently, developments in medical imaging 
are growing, such as CT and MRI methods. However, the designs of needles 
make it difficult to control the placement inside the body. The smart needle is 
used in minimally invasive surgeries such as brachytherapy, lung biopsy 
samples, and/or delivering therapeutic drugs. The goal for this project is to 
design and develop a multi-directional smart needle and test it inside an 
artificial human-like tissue. First, a flexible needle with internal tendons that 
can bend in any desired direction was designed using SolidWorks. The needle 
design was optimized using finite element software to have maximum 
flexibility in all directions. The smart needle was 3D printed with rigid and soft 
materials and the tendons were manually attached to the internal walls of the 
needle tube. The tendons were first tested using a motorized system in air. 
Then, the smart needle was tested in an artificial tissue to measure its 
deflection. Finally, the amount of force at different stages of insertion was 
recorded.  
 
 
Mentor: Dr. Bardia Konh 
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Elizeh Basim 
Political Science, Digital Cinema, and Women's Studies  
Presenting for Honors 
Oral Presentation: International, Session 1 (9:30-10:30a) in Naupaka  
 
 

Portrayal of Domestic Abuse in South Asian Cinema 
 
Domestic abuse against women is a global issue with a large prevalence in 
South Asian countries, especially Pakistan and India. Often there is social 
stigma surrounding this issue which prevents women from coming forward or 
finding resources to help them out of their situations. The depiction of these 
situations in films can normalize domestic abuse or shed further light on it to 
inspire women in similar situations to seek help. This thesis project will 
research the issue of domestic abuse in South Asia and its portrayal in films.  
 
This question will be investigated through literature searches and analysis of 
films with domestic abuse. In order to approach the subject matter without a 
bias and keep the data consistent a rubric will be crafted which lays out the 
guidelines for analyzing films. This rubric will also aim to clearly define what is 
considered as domestic abuse. Through these findings an analysis will be done 
to see the patterns and implications of these domestic abuse instances in not 
only the films but in society. The results will inform the extent of global 
progression towards breaking the social stigma of domestic abuse or if society 
is still struggling with ‘taboo’. Results will contribute to new knowledge with 
the lack of research done on this topic and elevate the topic’s importance 
where society may begin to acknowledge and discuss it.  
 
 
Mentor: Dr. Kathy Ferguson 
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W. Cuyler Bleecker 
Biology, minor in Earth Science, certificate in GIS 
Presenting for UROP 
Oral Presentation: Biology, Session 1 (9:30-10:30a) in Limu Kohu  
 
 
Investigating Bryophyte Spores as Potential Paleoclimatic Indicators from an 

Organic Sediment Core from Mount Kaʻala, Oʻahu 
 
Pollen and spore analysis of sediments (Palynology is the study of pollen and 
spores) has been utilized since the late nineteenth century to study past 
ecosystems. In Hawaiʻi, depositional environments feasible for such analysis 
are scarce due to the archipelago’s geology and topography. However, several 
mountain bog environments on Kauaʻi, Oʻahu, Maui and Molokaʻi have been 
the subjects of palynological studies. All have focused on vascular plant pollen 
(flowering plants and ferns). The bryophytes (mosses, liverworts, and 
hornworts) are of high biodiversity in Hawaiʻi with over 400 mainly indigenous 
species, over 30% of which are endemic, and occur across most forest types. 
These typically minute plants are especially abundant in montane cloud 
forests like that on the summit of Mt. Kaʻala in the Waianae Mountains, our 
study site. To determine if bryophyte spores are preserved long term and in 
statistically significant quantities in the depositional environment on Kaʻala, a 
reference library of spores was assembled from collections of common and 
prolifically fertile taxa found at Kaʻala and similar environments around the 
islands. By documenting differences in bryophyte spore assemblages and 
pollen-to-spore ratios down an organic sediment core from the summit bog, 
which records 45,000 years of deposition, it is hoped that patterns involving 
on-site bryophyte ecology and climatic changes may be elucidated, using 
existing geochemical proxies as a basis for comparison. Preliminary findings, 
analysis, and questions for further investigation will be presented during the 
showcase.  
 
 
Mentor: Dr. David W. Beilman 
 
Co-Author: David W. Beilman 
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Ohialehua Bullock 
Marine Biology  
Presenting for UROP 
Oral Presentation: Marine Biology 1, Session 2 (10:45-11:45a) in Limu Kohu  
 
 

Effects of Glyphosate on adult Porites lobata in Oahu, HI 
 
Glyphosate is widely used in Oahu, HI in commercial and industrial grade 
pesticides. The objective of this project was to determine whether glyphosate 
affects the common stony coral species Porites lobata. Pesticide 
transportation from land to ocean is a local stressor that contributes to the 
global impact on coral health. During a week-long exposure to monitor the 
visual and molecular effects of glyphosate on the corals, two P. lobata nubbins 
were placed in beakers (n=3) containing filtered seawater control, 0.05, 0.15, 
0.50, 1.5, or 4 ug/L glyphosate solutions. One nubbin per replicate was 
removed and flash-frozen at day 3, and the other was removed and flash-
frozen at day 7. Throughout the experiment, notes were taken daily on the 
physical appearance of each nubbin. Physiological signs of stress, such as 
mucus production and bleaching, were only seen in nubbins placed in the 
highest concentration.  
 
Proteins from each nubbin were extracted, quantified, and analyzed through 
Western Blot analysis to see if there was increased expression of proteins 
associated with stress. Glutathione Reductase was expressed in each 
treatment, with expression on day 3 increasing as the glyphosate 
concentrations increased, indicating oxidative stress. Cytochrome P450 was 
expressed in each treatment, but there was no clear trend of upward 
regulation. These results show that glyphosate may have a negative effect on 
coral health at increased concentrations. Further research is necessary to 
understand the possible long-term effects of exposure and what can be done 
to limit them in the future.  
 
 
Mentor: Dr. Robert Richmond 
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Caroline Cech 
Natural Resources & Environmental Management  
Presenting for Honors 
Oral Presentation: International, Session 1 (9:30-10:30a) in Naupaka  
 
 

A Comparative Analysis Between the United States  
and New Zealand Climate Change Policy 

 
The effects of climate change have become one of the world’s most urgent 
issues. How each nation is approaching climate change is necessary to 
understand so we can best reduce our greenhouse gas emissions to preserve 
our planet for future generations. This study focuses on evaluating how the 
United States and New Zealand are approaching climate change on a policy 
level. My research aim is to compare environmental performance to conclude 
in what areas each country is most efficiently addressing greenhouse gas 
emissions and climate change. From this conclusion, I will identify which 
policies are the most effective, and how policy influences environmental 
change. My methods include using a binomial scoring system to compare each 
country on a list of metrics to track environmental impact. I also ran linear 
regressions and analysis to determine CO2 emissions over time and what has 
influenced these changes over the last few decades. My results showed that 
environmental policies enacted in the United States and New Zealand 
between the years 2000 and 2010 have been the most effective in reducing 
CO2. It also showed that the United States has had a more dramatic trend in 
decreasing emissions and increasing renewable energy usage. New Zealand 
has managed to retain low emissions per capita, and their policy regarding 
renewable energy usage was found extremely effective. The implications of 
this research are an attempt to identify the most efficient types of 
environmental policies to approach climate change, and how different 
approaches influence overall environmental performance over time. 
 
 
Mentor: Dr. Catherine Chan 
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Shelby Cerwonka, Natural Resources & Environmental Management 
Jasmine Reighard, Natural Resources & Environmental Management   
Presenting for UROP 
Oral Presentation: Sustainability, Session 2 (10:45-11:45a) in ʻUlu 
 
 

Cost Effectiveness of Native Hawaiian Moss Roofs 
 
The objective of our study was to test the feasibility of an extensive green roof 
system using Native Hawaiian moss as an economically viable option to 
mitigate climate change. Specifically, we propose that the use of our moss roof 
will reduce internal temperatures, which will result in a significant reduction 
in electricity usage and reduce carbon dioxide emissions. By analyzing thermal 
behavior within four identical house-like structures, we were able to 
accurately determine the temperature reduction accomplished by the four-
layered biological system hypothesized in this project. Two structures were 
equipped with our four-layered design which includes (from bottom to top) a 
waterproof tarp barrier, an alternative soil medium (deconstructed fishnets 
from Sustainable Coastlines Hawaiʻi), colonies of moss (Leucobryum glaucum), 
and shade cloth. All structures were instrumented with a temperature probe 
(± 0.01°C accuracy) and humidity sensor (± 2%RH accuracy) and data was 
recorded every minute, twenty-four hours a day from November 2020 to 
January 2021. Our data concludes that internal temperatures significantly 
decrease with our moss system implemented. Average temperature 
differences range from 0.5°C to 2.9°C consistently starting at approximately 
10 a.m. and gradually decline at 6 p.m. Peak cooling occurs at 2 p.m. with an 
average temperature difference of 2.9°C. No single effort can avert the 
consequences of an increasingly warming world but targeting sustainable 
solutions that can be implemented at the household level, like our moss roofs, 
provides a significant opportunity for reducing emissions. 
 
 
Mentor: Dr. Camilo Mora 
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Brendan Cha, Mechanical Engineering  
Alexandra Makaiau, Mechanical Engineering  
Marisa Matsuo, Mechanical Engineering  
Dayne Saito, Mechanical Engineering  
Tyler Wilfahrt, Mechanical Engineering  
Keola Wong, Mechanical Engineering  
Presenting for UROP 
Oral Presentation: Product Development, Session 2 (10:45-11:45a) in Pua Kala  
 
 
Wireless Sensor Nodes for Autonomous Maritime Robotics Applications 
 
The Renewable Energy, Industrial Automation, and Precision Engineering (RIP) Lab’s 
Wave Adaptive Modular Vehicle (WAM-V) is a 16 feet long unmanned seafaring 
vessel that utilizes several sensors for positional tracking and area mapping. 
Currently, the sensors are connected to the vessel’s computer and power supply via 
numerous wires. Managing these wires each time the sensor array is modified 
impedes the goal to facilitate rapid assembly, disassembly, and component 
replacement. Thus, Team Kanaloa proposed a set of unique Wireless Sensor Nodes 
(WSNs) for the RIP Lab’s WAM-V to reduce the complexity involved in setup and 
eliminate the need to recalibrate sensors on the WAM-V through the 
implementation of repeatable mounting and wireless sensor communication. 
 
The WSNs consisted of: sensor housings; a standardized mounting interface; self-
contained power; and wireless communication. The renewable power system 
consists of rechargeable batteries replenished via solar panels. Sensors were 
mounted in a WSN housing and attached to various maritime robots rapidly and 
precisely. This reduced the testing time for new robots and sensors, thus increasing 
reliability and efficiency. 
 
The designed precision mounting solutions, as well as wireless capabilities and self-
contained power systems, allows for a modular system with minimal set-up time 
and no need for sensor recalibration. Accurate and reliable wirelessly transmitted 
data would open up the possibility of wireless systems that can be used in marine 
robotics as well as many disciplines that may benefit from the application of wireless 
sensor communication in robots such as military operations, environmental 
monitoring, and industrial or medical contexts. 
 
 
Mentor: Dr. A. Zachary Trimble 
 
 
  



	 39	

Dyllon Ching  
Creative Media (Digital Cinema)   
Presenting for UROP 
Oral Presentation: Media, Session 3 (12:00-1:00p) in Kukui  
 
 

Onipaʻa 
 
Onipaʻa is an indigenous short film about the last remaining Kalo farmer or a 
loʻi patch overcoming his prejudices in order to perpetuate his cultural art.  As 
a native Hawaiian I wrote the screenplay for this film as my perspective on the 
rift between the native Hawaiian and Caucasian communities in Hawaiʻi. The 
goal of the screenplay was to shine a spotlight on this rift and present the 
audience with the solution that a single act of Aloha can break this cycle of 
hatred.   
 
I followed lessons taught by notable indigenous film makers such as Merata 
Mita, and her idea of decolonizing the lens.  For example, an indigenous cast, 
indigenous locations, natural lighting, and incorporating indigenous language.  
While the film’s internal topic is aloha and overcoming prejudices, the external 
topic was the preservation of Hawaiian knowledge. Onipaʻa is composed in a 
way to highlight and teach Hawaiian cultural lessons. Such as incorporating 
the Hawaiian language without subtitles and instead uses context and action 
within the film to explain the translation.  Another aspect was comparing 
cultural knowledge to a kalo plant. The body as roots representing cultural 
knowledge or ʻike, and the lau or leaves representing the new generation that 
will carry tradition.  
 
This short incoorperates a real issue communities face today and how it 
relates to native Hawaiian ideals, values, and cultural lessons. Onipaʻa uses 
indigenous aesthetics, language, and film elements to offer how aloha can 
overcome the hardships.  
 
 
Mentor: Professor Lisette Flanary 
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Seth Colburn, Civil & Environmental Engineering 
Marino Connell, Civil & Environmental Engineering 
Brenton Sasaoka, Civil & Environmental Engineering  
Presenting for UROP 
Oral Presentation: Data Science, Session 3 (12:00-1:00p) in Olonā  
Poster Presentation: Session 2 (10:45-11:45a) in Pili 
 
 

COVID-19 Socio-Economic Analysis in the State of Hawai’i 
 
The focus of this research was to investigate the socio-economic correlations 
with the COVID-19 pandemic trends in Hawaiʻi by constructing a Nonlinear 
Autoregressive with Exogenous Inputs (NARX) and Vector Auto-Regressive 
(VAR) neural network model using MATLAB Neural Network and Econometrics 
toolboxes. The multivariate forecasting VAR model utilized time-series that 
influence predictions of COVID-19 cases in Honolulu county. The NARX model 
is a recurrent dynamic artificial neural network, where the output depends on 
the historic input sequence, as well as an exogenous time-series (ex. socio-
economic data). During training, daily new COVID-19 cases and one socio-
economic time-series was used to estimate the number of daily new cases one 
day ahead. To find the optimum architecture for the NARX model, 8 different 
combinations of parameters were tested with 5 input time series. The error 
evaluation metrics used were mean absolute error (MAE), MAE divided by the 
average number of daily covid cases (X-bar), root mean square error (RMSE), 
RMSE divided by X-bar,  and R2. The optimum NARX parameters that produced 
the lowest error metrics were 5 hidden layers, 7 feedback delays, and used 
the trainlm training function. The socio-economic time-series used in this 
research are from Google Community Mobility reports, Apple Maps Mobility 
Trends Reports,  Opportunity Insights Economic Tracker reports, Department 
of Business, and Economic Development & Tourism visitor statistics. The 
optimized NARX model found that MAE and RMSE ranged between 25-35 and 
35-45, respectively. The VAR model found that transit mobility returned the 
smallest MAE and RMSE value. 
 
 
Mentor: Dr. Albert Kim 
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Angelene Dedloff 
Marine Biology   
Presenting for UROP 
Oral Presentation: Sustainability, Session 2 (10:45-11:45a) in ʻUlu 
 
 

Don’t Tread on Me: A Study of Oahu’s Benthic Communities and Trampling 
 
October 15th, 2020 marked the reopening of the State of Hawaiʻi to tourist 
travel after a period of unusually low tourism in 2020. It is known that human 
trampling can cause changes in benthic assemblages and in some cases 
increase spread of invasive algal species; trampling can fragment plants into 
smaller pieces. The pandemic produced the opportunity to test the hypothesis 
that a return to tourism will increase trampling that results in degraded 
benthic cover and loss of diversity. To test this hypothesis benthic cover data 
was collected at six beaches on Oʻahu’s south shore that experience varying 
degrees of human trampling. Benthic photos from October 2020 and April 
2021 were analyzed using PhotoQuad random dot analysis software, a system 
of grouping benthic cover by classes and manual species identification. 
Tourism data was collected from the Hawaiʻi Tourism Authority and compared 
with benthic cover data to identify trends. To determine if trampling intensity 
affects fragment production, coordinated trampling activity was carried out 
on one square meter of seashore. Fragmented algae was collected and 
analyzed to identify trends among native and invasive species.  
 
The lack of historical, season records for locations sampled resulted in the 
inability to discern seasonal change in algal cover from impacts that tourism 
may have on benthic cover. Observation also showed that heavy trampling 
resulted in greater fragmentation than light trampling. Increased public 
education on the best way to traverse Hawaiʻi s nearshore areas may result in 
less fragment production and less disruption to our benthic communities.  
 
 
Mentor: Dr. Celia M. Smith 
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Danny Santos Domingo, Jr. 
Biology and Philippine Language & Literature (Ilokano)  
Presenting for Honors 
Oral Presentation: Arts & Humanities, Session 2 (10:45-11:45a) in Kukui  
 
 
Pakasaritaan ken ti Masakbayan: Narrative of Inclusion and Diversity Among 

Ilokano Students in Hawaiʻi 
 
Ilokanos now make up a significant portion of Hawaiʻi’s settler population 
after centuries of colonization and displacement from the Philippines. The 
University of Hawaiʻi (UH) at Mānoa’s Ilokano program is nearing its 50th 
anniversary. However, there continues to be limited research on Ilokano 
heritage language learners. The purpose of this study was to explore the 
experiences of second-generation immigrant Ilokanos in Hawaiʻi in the 
heritage language classroom and their motivations for studying Ilokano 
academically. A convenience sample of five student informants was recruited. 
Through saritaan (talk story) as method, their sarsarita (stories) were 
analyzed to arrive at their pakasaritaan (history) which was used in exploring 
their narratives. The Ilokano program at UH Mānoa served as an institution of 
representation and validation for these informants, for whom Ilokano was 
suppressed growing up in the diaspora with a multitude of degrees of 
separation from the Ilokano native lands. This study underscores the utility of 
Ilokano studies towards identity construction for second-generation Ilokano 
Americans and the continued scholarship conducted by students of this 
program towards perpetuating a historically marginalized language and 
culture. 
 
 
Mentors: Dr. Aurelio Agcaoili, Nadezna Ortega 
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Meghan Dorosy, Nursing  
Noelani Kawakami, Nursing 
Presenting for Honors, UROP 
Oral Presentation: Sustainability, Session 2 (10:45-11:45a) in ʻUlu 
 
 

The Current State of the General Public's Perceptions of and Intentions to 
Perform Pro-Environmental Behaviors 

 
The harm inflicted upon the environment is a global issue that warrants 
immediate action. Irreversible and detrimental effects on the environment, 
including collapsing ecosystems, sharp decreases in water availability, 
consequential reductions in food production, and increases in extreme 
weather events are forecasted if pro-environmental behaviors (PEBs) are not 
achieved by 2050. This mixed methods descriptive study guided by the Theory 
of Planned Behavior (TPB) explored the PEBs of 270 Honolulu County adult 
residents. Data was collected using an online survey via snowball sampling. 
The survey was constructed to represent the components of TPB (attitudes, 
subjective norm, perceived behavioral control, intention).  Self-reported PEBs, 
facilitators/barriers of PEBs, suggestions to increase the practice of PEBs, and 
one’s perception of the relationship between human and environmental 
health were also included. All questions related to the components of TPB and 
the perception of the relationship between human and environmental health 
yielded positive results. While positive responses were obtained, college 
students and the younger generations (Generation Z and Millennials) reported 
less PEBs and less positive PEB attitudes. Healthcare workers perceived less 
social influence over their PEBs. Thematic analysis produced four facilitator 
and three barrier themes toward engagement of PEBs. These findings suggest 
that engagement in PEBs is potentially influenced by generational 
perspectives and occupation, namely health care. As healthcare workers, 
nurses must act independently of social norms to champion social awareness 
of environmental sustainability among the general public because 
environmental degradation is associated with adverse health outcomes. 
 
 
Mentors: Dr. Alice Tse, Dr. Kristine Qureshi 
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Emma Doy 
Animal Science  
Medicine 3 
Presenting for Honors, Also presenting at Tester's 
Oral Presentation: Session 3 (12:00-1:00p) in ʻIwaʻiwa  
 
 
Alteration of Gut Microbiota and its Associations to ASD-related Behaviors of 

the Mexican Cavefish Astyanax mexicanus 
 
Studies into gut microbiota are becoming increasingly popular due to the 
critical role that microorganisms play in overall host health. Accordingly, many 
psychiatric conditions are known for social and other behavioral deficits, as 
well as gastrointestinal issues. For example, studies of autism spectrum 
disorder (ASD) have shown its tight association with diarrhea, constipation, 
gut inflammation, and the gut dysbiosis. However, the molecular and 
physiological pathways involved in the interplay among Autism spectrum 
disorder (ASD) related behaviors, ASD risk alleles, and gut microbiota have not 
been well characterized in human or rodent models. Astyanax mexicanus 
emerged to serve as a teleost model to solve such interplay. A. mexicanus is 
composed of two morphs: riverine- (surface fish) and cave-dwelling morphs 
(cavefish). Through adaptation, the cavefish evolved a behavioral cluster that 
largely overlaps with those diagnosed in ASD patients (e.g., stereotypic 
repetitive behavior, asocialness, hyperactivity, insomnia, adherence to a 
particular stimulus). In contrast, surface fish show normative behaviors; thus, 
serve as a normal developing control. Furthermore, cavefish have largely 
shared expression patterns of gene homologs of human genes whose 
expressions were dysregulated in ASD patients’ brains and showed similar 
dysbiosis in the gut microbiota: large depletion in firmicutes comparing with 
bacteroides. The objective of this study is to determine whether a change in 
gut microbiota by antibiotic treatment impacts ASD-related behaviors of 
cavefish. We analyzed the repetitive behavior, asocialness, locomotor activity, 
adherence to a particular stimulus, and sleep under the 1 month of dietary 
treatment of antibiotics. 
 
 
Mentor: Dr. Masato Yoshizawa 
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John Fast 
Atmospheric Science  
Presenting for UROP 
Oral Presentation: Environmental Science, Session 1 (9:30-10:30a) in Pua 
Kala  
 
 

Water Isotope Analysis in Hawaiʻi 
 
 This project aims to quantify the spatial and temporal variability of 
stable water isotopes in rainfall across the Hawaiian Islands. Isotopologues are 
molecules with the same chemical formula and bonding arrangement of 
atoms, but with at least one atom having a different number of neutrons than 
the parent molecule. To analyze the isotopologues of water in rainfall, 
collection buckets have been set up around Oʻahu in Waikiki, Hawaiʻi Institute 
of Geophysics (HIG), Lyon Arboretum, Maunawili, Kailua, and the newest one 
in Punaluʻu. Samples are taken from each bucket and processed through a 
high precision isotopic water analyzer. These samples grant important 
information regarding the orographic effect of the isotopic composition of 
rainfall, as well as the isotopic signature of significant weather patterns that 
affect the Hawaiian Islands. Differences in water isotopologues impact the 
saturation vapor pressure and diffusivity causing heavier isotopologues to 
condense at a quicker rate and lighter isotopologues to evaporate more 
readily. This process is known as fractionation and causes differences in 
isotope ratios in different phases of water. The small, existent dataset will 
have to suffice to draw some hypothetical results as until the data is finished 
processing and placed into a longer time series, I cannot make strong 
conclusions, only hypothesize.  
 
 
Mentor: Giuseppe Torri  
 
Co-Author: Alison Nugent 
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Brooke Fisher 
Human Development & Family Studies  
Presenting for UROP 
Oral Presentation: Media, Session 3 (12:00-1:00p) in Kukui  
 
 

Bridging the Gap: A Documentary on Understanding and Revealing The 
Challenges faced by Oahu's Homeless Communities 

 
People have the assumption that being houseless only affects those in that 
position. My creative research project is a video documentation of my findings 
regarding the core issues that contribute to Hawaiʻi’s houseless population 
and the consequences of not prioritizing this major economic and social 
problem. 
 
My project started and ended with a very different purpose and method. First, 
my initial assumption about the roots of the houseless crisis rested on the idea 
that unmet mental health needs were the culprit, which is why I initially 
created my project around collecting data through video-documented 
interviews. In addition to gaining a better understanding of the complexities 
of the root causes and the challenges of managing this population, I reached 
certain ethical obstacles that are involved in this process and I could not work 
around in time to finish the project. 
 
During this process, I realized that the lack of understanding and awareness 
the public has about this crisis is one of the core contributing factors. Through 
off-the-record conversations with mental health professionals, I was able to 
gain an awareness of and further research the key, multi-institutional 
elements and events that have exacerbated this challenge.  
 
Although my goals for this project morphed as I began to understand more, at 
the very least, I hope that the contents of my documentary will help raise 
awareness about the houseless population in Hawai’i. With more 
understanding comes greater public support to access more effective 
programs and services for these individuals. 
 
 
Mentor: Sothy Eng 
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Julio C. Gomez 
Interdisciplinary Studies: Sustainable Policy & Planning  
Presenting for UROP 
Oral Presentation: Society, Session 2 (10:45-11:45a) in Naupaka  
 
 

Transportation and Economic Inclusion: Lessons from Medellín, Colombia 
 
This project examines the relationship between transportation and economic 
inclusion using Medellín, Colombia and its Metrocable as a case study. Given 
that the Metrocable project has transformed the hillside communities on the 
outskirts of Medellín, by directly connecting it to the downtown area and the 
greater Medellín transit system, the case study examines how improving 
transportation links can create not only greater mobility, but also support the 
economic inclusion of communities. Economic inclusion can ultimately mean 
social inclusion and address growing urban numbers in areas of the Global 
South where informal settlements with inadequate or no access to 
infrastructure and basic services are often the response to increased 
population pressures. 
 
The cost-effective nature of a transportation system such as the aerial tram in 
Medellín can make it relatively easier to implement and connect socially 
isolated communities to the primary urban center, which has seen an uptick 
in public and private investment. It is by changing the perceived informality of 
these communities that economic inclusion could be achieved. Transportation 
links could play an instrumental role in providing opportunities for such 
inclusion. Yet, other cities in Latin America have found it challenging to 
replicate this model. What lessons can Medellín offer?  
 
 
Mentor: Dr. Priyam Das 
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Leslie Gonzales 
Psychology  
Presenting for UROP 
Poster Presentation: Session 2 (10:45-11:45a) in Pili 
 
 

Examining the Relations Between Perceived Discrimination, Social Anxiety, 
and Acculturation During the COVID-19 Pandemic 

 
During the COVID-19 pandemic, Asian Americans have been targeted as 
victims of hate crimes due to political controversies surrounding the virus’ 
origins from China. In this research study, I aimed to compare perceived 
discrimination and social interaction anxiety between Asian Americans and 
European Americans during the pandemic and expected Asian Americans to 
report more experiences of both. A total of 215 participants completed online 
questionnaires via the University of Hawaiʻi at Mānoa Psychology Subject Pool 
(SONA) system. For the analyses at this stage, I focused on the Subtle and 
Blatant Racism Assessment (SABR-A) and the Social Interaction Anxiety Scale 
and Social Phobia Scale (SIAS-6 and SPS-6), which measured perceived 
discrimination, and two types of social anxiety: social interaction and social 
performance anxiety, respectively. Asian Americans did not differ from 
European Americans in social performance anxiety: t(210)= 1.674, p= 0.096. 
However, Asian Americans (M= 15.43, SD= 5.52) scored higher than European 
Americans (M= 12.62, SD= 4.91) on social anxiety, t(210)= 3.814, p= <0.001. 
Asian Americans (M= 13.21, SD= 5.36) reported higher perceived 
discrimination than European Americans (M= 11.12, SD= 5.44) on the SABR-A 
scale, t(210)= 2.781, p= 0.006. These findings suggest that Asian Americans 
may experience higher perceived discrimination and social interaction anxiety 
during the pandemic, even in Hawaiʻi where they represent a numeric 
majority. Additional analyses need to further examine how acculturation may 
shape the relation between perceived discrimination and social interaction 
anxiety. Future studies are also needed to explore whether there is a causal 
relation between the two variables. 
 
 
Mentors: Dr. Yiyuan Xu, Da Eun Suh 
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Jocelyn Grandinetti 
Geography & Environment, minor in English 
Presenting for UROP 
Oral Presentation: Environmental Science, Session 1 (9:30-10:30a) in Pua 
Kala  
 
 

Building Aloha ʻĀina: (Re)connecting to Culture, Place, and Community 
through Biocultural Volunteering 

 
Biocultural restoration sites have sprung up throughout Hawaiʻi incorporating 
Native Hawaiian cultural worldviews and practices into ecological restoration. 
These sites welcome volunteers from a variety of backgrounds to participate 
in grassroots biocultural efforts, potentially transforming participants’ values 
in the process. This prompts the research question: what mechanisms foster 
and/or strengthen environmental or cultural values through volunteering in 
biocultural restoration? For this research, seven recurring volunteers at Ulupō 
Heiau were interviewed as a case study of volunteerism in biocultural 
restoration. As aloha ʻāina (love for the land) is a key term combining 
geneological connections to place, the responsibility to mālama ʻāina (take 
care of the land), and calls for Hawaiian sovereignty, the internalization of this 
value was analyzed as a key indicator of both participants’ environmental and 
cultural values. A list of working questions to assess the ways volunteers 
internalize aloha ʻāina were created to guide semi-structured phone 
interviews. Participants were recruited through snowball sampling, and 
recorded interviews were transcribed and coded for recurrent themes. Main 
themes included connection to place, cultural perpetuation, and social 
connections. Preliminary findings reveal that participation provides social- 
and place-based connections that reinforce continued participation with 
transformative effects on participants’ values. This demonstrates the 
potential benefits of volunteering in promoting the value of civic engagement 
in general. 
 
 
Mentor: Dr. Krisna Suryanata 
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Maile Griffin 
Psychology, minor in Japanese  
Presenting for Honors 
Oral Presentation: Psychology, Session 3 (12:00-1:00p) in Limu Kala  
 
 
Seeing What We Hear: Sensory Integration Processing of Language and Skin 

Tone 
 
Bimodal sensory integration reveals how two senses, such as audition and 
vision, interact and influence the perception of each other. The McGurk Effect, 
Double-Flash Illusion, and similar cognitive research support the biasing effect 
of auditory stimuli on visual perception as well as visual stimuli affecting audio 
perception. The Dynamic Interactive Theory of Person Construal posits that 
sensory integration processing is often influenced by “top-down” processes, 
like stereotypes. Indeed, previous studies have shown that social stereotypes 
impact skin tone perception (Kemmelmeier & Chavez, 2014), accent 
perception (Rubin, 1992), and language accuracy perception (Evans et al., 
2018). The current work examined whether skin tone can affect perceptions 
of language and whether language can affect perceptions of skin tone. Two 
studies tested these questions by asking participants to rate the skin tones of 
faces when paired with different language audio clips (Study 1) and asking 
participants to rate the languages spoken in audio clips when paired with faces 
of varying skin tones (Study 2). University of Hawai‘i at Mānoa students 
listened to Standard English (SE), African American Vernacular English (AAVE), 
Hawai‘i Creole English (HCE), AAVE-SE mixed, or HCE-SE mixed audio 
recordings while looking at photos of light-skinned, medium-skinned, or dark-
skinned targets who were either Native Hawaiian/White-mixed or 
Black/White-mixed. Results suggest that language biased the perception of 
skin tone but skin tone did not bias the perception of language. 
 
 
Mentor: Dr. Kristin Pauker 
 
Co-Authors: Shahana Ansari, Christine Tai 
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Celeste Guiles 
Chemistry, minor in Physics 
Presenting for UROP 
Oral Presentation: Chemistry, Session 2 (10:45-11:45a) in ʻAwa  
 
 

New Phosphorus-Based Transmetalating Agents 
 
Pd-catalyzed cross-coupling, the preferred method of constructing C–C bonds 
for pharmaceutical targets, operates via three steps: oxidative addition, 
transmetalation, and reductive elimination. Oxidative addition installs the first 
carbon-based group on Pd (blue) with transmetalation producing the second 
Pd–C bond (red), then reductive elimination results in C–C bond formation and 
elimination of the product (blue-red, Scheme 1). Transmetalation agents (TAs) 
based on B, Si, Mg, Zn, and Sn exist, but they all suffer from major setbacks 
ranging from high toxicity to low-functional group tolerance to the need for 
activating additives. We proposed to develop P-based TAs that were not 
severely toxic, would have high-functional group tolerance, and would not 
require additives due to their weak P–C bonds. 
 
Research was conducted based on a previously made benzophosphole 
compound, formed compounds with CCPh, CC(tert butylbenzene) , iodine, 
and hydrogen attached to the phosphorus. Reaction of these compounds with 
a Pd(II) compound to test the transfer of these fragments to the palladium.  
 
Here, we first analyzed the stoichiometric transfer of P-CCPh to Pd(II) by 31P 
and 19F NMR spectroscopy, revealing that the alkynyl unit can be transferred 
to Pd.  Then, although a fluoride additive is needed to ensure catalytic 
turnover, we demonstrate that P-alkynyl derived benzazaphospholes can act 
as competent TAs for Pd-catalyzed cross-coupling reactions. Ongoing 
investigations include screening new fluoride sources to optimize catalytic 
turnover, altering the N-substituent to increase the lability of the P–CCPh unit, 
and testing what other P–X groups (X = CF3, etc.) can be transferred to Pd(II).   
 
 
Mentor: Dr. Matthew Cain 
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Sophia Hanscom, Marine Biology 
Gracie Otto, Marine Biology  
Presenting for UROP 
Oral Presentation: Marine Biology, Session 3 (12:00-1:00p) in Limu Kohu  
 
 

Identifying Visual Acuity of Native and Invasive Mantis Shrimp  
Across Life Stages 

 
Mantis shrimp are integral predators found in local reef communities, and 
have the most complex visual system known. The morphology of mantis 
shrimp eyes also changes across life stages, potentially leading to differences 
in the ability to perceive spatial detail, or visual acuity. We aim to test the 
visual acuity of post-larval and adult Pseudosquilla ciliata, a native Hawaiian 
species, and Gonodactylaceus falcatus, an introduced species, which live 
sympatrically on local reef flats. Characterizing visual acuity among these 
species at different life stages will give insight on their predatory interactions 
and distributions among reef environments. We hypothesize that the visual 
acuity of adults in both species will be greater than in post-larvae due to 
morphological differences of eyes, and that visual acuity in G. falcatus would 
be greater than in comparable stages of P. ciliata due to their ability to live in 
a foreign environment. To test visual acuity in both species, we built an 
optomotor apparatus, which is used to detect behavioral responses evoked 
by high contrast visual stimuli. By testing individuals to stimuli with varying 
angular widths, we will calculate visual acuity thresholds across life stages and 
species. This will be one of the first studies to behaviorally analyze visual acuity 
in mantis shrimp.  
 
 
Mentors: Dr. Megan Porter, Marisa McDonald 
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Jessica Heitlauf 
Astrophysics  
Presenting for UROP 
Oral Presentation: Astronomy & Engineering 1, Session 1 (9:30-10:30a) in 
Olonā  
 
 

Modeling Supernova Emission Lines 
 
Spectroscopy breaks down the spectrum of light from stellar objects into 
wavelengths. Wavelengths reveal properties such as temperature and 
chemical composition of these objects. Ultraviolet (UV) light has shorter 
wavelengths than visible light so we need to use special lenses to detect it. UV 
light in particular must be observed from space because our atmosphere 
absorbs UV rays. The new Hubble Space Telescope (HST) observing mode, fast 
UV spectroscopy using Wide Field Camera 3, allows us to observe the UV 
spectra of astronomical objects. This mode takes snapshots in a fraction of an 
orbit, saving valuable Hubble time. While we can already take images using 
this mode, there isn't currently a good pipeline to reduce this data. Our project 
consists of improving upon a model of Type Ia supernovae spectra using data 
taken with this observing mode. We write and implement a model for 
reducing small amounts of supernovae data in this observing mode. Using 
three polynomial functions, our model function predicts the position and 
shape of the spectra with respect to a supernova. This model then outputs an 
image of a supernova's predicted spectra to compare with the real data and 
find the best fit. Thus we can easily reduce supernovae data with less time 
than standard HST observing modes using this model. 
 
 
Mentor: Dr. David Rubin 
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Chris Hoffer 
Biochemistry (B.S.)  
Presenting for UROP 
Oral Presentation: Biochemistry, Session 1 (9:30-10:30a) in ʻAwa  
 
 
Investigating of the Promiscuity of Methionine Salvage Pathway Enzymes on 

5’-deoxyadenosine 
 
Humans and other mammals alike cannot synthesize Biotin and must rely on 
obtaining this vitamin through dietary consumption. It is essential to the 
utilization of fats, carbohydrates and amino acids. The utilization of S-
Adenosylmethionine is critical to the biosynthetic pathway of Biotin in both 
humans and their microbiota such as Escherichia coli and Klebsiella 
pneumoniae. 5’-deoxyadenosine (5’-dAH) is a toxic byproduct of this very 
important metabolic pathway. In the laboratory of the cell, organisms have 
selected a salvage pathway that recycles 5ʹ-deoxyadenosine; however, the 
degradative fate is not yet known. Previous studies of 5'-methylthioadenosine 
nucleosidase (MtnN) and methylthioribose kinase (MtnK); part of the 
Methionine Salvage Pathway (MSP) have been shown to catalyze the cleavage 
of the adenine base and the phosphorylation of 5’-dAH, respectively. We 
hypothesize that methylthioribose-1-phosphate isomerase (MtnA), the next 
enzyme in the MSP; is promiscuous with 5’-dAH as well. We were able to 
successfully express and purify MtnK and MtnA enzymes. Methylthioribose 
(MTR) and 5-deoxyribose were both synthesized from D-ribose in four 
subsequent reactions with a yield of 47% and 41%, respectively. We expect to 
demonstrate the substrate promiscuity of MtnA specifically to catalyze the 
interconversion of deoxyribose-1- phosphate (5’-dAH-1-P) into 5’-
deoxyribulose-1-phosphate (5’-dRu-1- P). 
 
 
Mentor: Dr. Joseph T. Jarrett 
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Nathaniel Hogsten 
Chemistry 
Presenting for UROP 
Oral Presentation: Medicine 3, Session 3 (12:00-1:00p) in ʻIwaʻiwa 
 
 

Synthesis of L-Alanine 3,3-D2 and L-Alanine-3-D 
 
This project aims to synthesize two isotopically-labeled compounds known as 
dideuterated alanine(L-Alanine 3,3-D2) and monodeuterated alanine(L-
Alanine-3-D). These particular compounds are essential to a larger research 
project currently being conducted by Prof. Joseph T. Jarrett at the University 
of Hawaii at Mānoa that aims to understand biotin biosynthesis and use this 
knowledge to find treatment for tuberculosis. The objective of this experiment 
is to start with the amino acid serine and to process it through a series of 
chemical reactions until the deuterated alanine products are produced. This 
project is set within a biochemistry lab on the campus of University of Hawaii 
at Mānoa and incorporates modern organic chemistry methods to achieve this 
goal. Thus far I have reached the final steps of producing monodeuterated 
alanine(L-Alanine-3-D). It has been proven that the step to deuterate alanine 
is possible, so now I will refine the process and increase the yield of the 
reaction. All that is left after this is to deprotect the groups attached to serine 
in the initial steps to obtain the final product. Therefore it can be concluded 
that this project thus far has been a success. After the completion of the 
monodeuterated alanine the process for dideuterated alanine, which has the 
same preliminary reaction steps as monodeuterated alanine, will begin.  
 
 
Mentor: Dr. Joseph T. Jarrett 
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Mirren Hollison 
Animation  
Presenting for UROP 
Oral Presentation: Media, Session 3 (12:00-1:00p) in Kukui  
 
 
Rock Gods: Accelerated Animation Production 
 
The animation production pipeline is complex and results in a polished end 
product appreciated for its entertainment and cultural value. Rock Gods is a 
short animated film made to study the process and intricate inner workings of 
animation production with industry standard tools, programs, and 
methodology. 
 
Inspired by modern cartoons, Rock Gods formats its style and narrative to a 
pilot episode, taking familiar characters from Greek mythos and placing them 
in a modern context where they must regain their strength through music. 
Instead of focusing on gods that usually get the spotlight, this narrative tells 
the story of Apollo, the god of music, and how he must accept his brother, 
Dionysus.  
 
Taking this narrative, we delved into pre-production, including character 
design, set design, storyboarding, and casting. This was to solidify the vision 
of the film before taking it into production. We determined the style of 
environments, the logistics of space, and the particular personalities 
portrayed by designs before finalizing color palettes and reference sheets for 
the characters. Moving to production, we recorded lines according to the 
script and timed them to the storyboards to make an animatic, which was the 
template for animation. After lip-syncing, adjusting the acting, and finalizing 
the animation, we could composite shots in post-production. This involved 
layering the character animation over backgrounds, applying lighting, and 
simulating camera movement. 
 
This roadmap allowed us to produce a film using industry standard 
techniques, explore the process, and tell a story about acceptance. 
 
 
Mentor: Laura Margulies 
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Huanli Hu 
Biology  
Presenting for UROP 
Oral Presentation: Medicine 2, Session 2 (10:45-11:45a) in ʻIwaʻiwa  
 
 
Examining the B Cell Response to Pattern Recognition Receptor Agonists in a B-Cell 

Receptor Independent and Dependent Manner 
 
Introduction:  
B cells are developed from hematopoietic precursor cells and are made to recognize 
pathogens and produce antibodies or immunoglobulins, to aid in the elimination of 
these pathogens. B cells are activated by the binding of antigens to the B cell 
receptor (BCR), causing the cell to proliferate and differentiate into plasma cells that 
secrete antibodies and memory B cells. In addition to antigen, B cells may be 
stimulated by agonists of Pattern Recognition Receptors (PRRs) that recognize 
molecular structures common to large groups of microbes. These 
immunostimulants may be used as novel adjuvants to enhance the protective 
antibody response, enhancing the understanding of B cell responses to potential 
adjuvants.  
 
Methods:  
The human B cell line, Daudi, will be cultured with four PRR agonists individually 
with and without anti-BCR stimulation. Following culture, B cells will be collected for 
downstream flow cytometry and gene expression analyses to measure activation 
and differentiation into memory B cell or plasma cells. For gene expression analyses, 
RNA will be extracted and cDNA synthesized. Real-time qualitative PCR will be used 
to evaluate B cell gene expression.  
 
Results/Discussion:  
Experiments are in progress to optimize the conditions for measuring the activation 
of Daudi B cells. Once these studies are completed, the effect of various PRR 
agonists on Daudi B cell activation will be performed.  
 
Conclusion:  
The results of this project will lead to an improved understanding of the mechanism 
of action of PRR agonists on human B cell activation and differentiation.  
 
 
Mentor: Dr. Sandra Chang 
 
Co-Author: Dr. Jourdan McMillan 
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Joshua Hu 
Economics and Mathematics  
Presenting for Honors 
Oral Presentation: Data Science, Session 3 (12:00-1:00p) in Olonā  
 
 

Improving the Sorting Ability of the Swiss-system Tournament Mechanism 
 
The Swiss-system tournament mechanism is commonly used in chess, debate, 
and select sports to pair and rank teams in a tournament setting. Competitors 
receive one point for winning a round and zero for losing, competitors who 
possess an equal number of points are paired against one another in each 
round, and the tournament generates a final ranking by the number of points 
competitors have accrued by the end of a tournament, which is comprised of 
a predetermined number of rounds. 
 
Past research regarding the Swiss-system tournament acknowledges flaws of 
the system, notably an inability to accurately rank competitors by skill 
following the conclusion of the tournament. I seek to increase the Swiss-
system tournament's ability to accurately rank competitors by increasing the 
point significance of wins in earlier rounds relative to wins in later rounds. I 
develop a simplified deterministic model for Swiss-system tournaments, 
outline and justify desirable metrics for measuring a tournament's ability to 
accurately rank teams by skill, and conduct deterministic and probabilistic 
simulations of tournaments in R. Through the simplified deterministic model 
and tournament simulations, I find that applying a weighting to the Swiss-
system tournament which increases the point significance of wins in earlier 
rounds relative to wins in later rounds improves the Swiss-system 
tournament's ability to accurately rank teams by skill. 
 
 
Mentor: Dr. Ruben Juarez 
 
 
 
  



	 59	

Tina Thi Huynh-Nguyen 
Global Environmental Science  
Presenting for UROP 
Oral Presentation: Environmental Science, Session 1 (9:30-10:30a) in Pua 
Kala  
 
 

Characterizing Nitrogen and δ15N in the Tissues of a 
Windward Population of Avrainvillea lacerata, an Invasive Alga 

 
The long history of the invasive green alga Avrainvillea lacerata in Hawaiʻi has 
not been well documented since it was first found in 1981 and identified by 
Brostoff in 1989. Since its discovery, this alga has proliferated along the shores 
of O‘ahu and is projected to invade a quarter of all coastlines in the Main 
Hawaiian Islands (MHI) as a response to climate change scenarios. To 
understand the fundamental relationship between nitrogen (N) availability 
and algal growth, in opposing wet and dry seasons, A. lacerata blade tissues 
were sampled to examine δ15N (‰) and %N in photosynthetic tissue and 
compared with dissolved inorganic nitrogen (DIN) in the water column at 
Kualoa Regional Beach Park (KBP) on the northeast margin of Kāneohe Bay. 
Tissue values in this study were compared with data collected from a Leeward 
population of A. lacerata in Maunalua Bay. A. lacerata as well as other invasive 
algae, can be used to assess the availability of sources in coastal environments 
and that this invasive species may benefit from seasonal influences by storing 
N in its blade tissues during the wet season.  
 
 
Mentor: Dr. Celia M. Smith 
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Sarah Igarashi 
Art History, minor in English 
Presenting for Honors 
Oral Presentation: Arts & Humanities, Session 2 (10:45-11:45a) in Kukui  
 
 

Queering the Abstract Figure: Ambiguous Bodies 
in the Artwork of Christina Quarles 

 
Christina Quarles is a painter who makes extensive usage of biomorphic 
abstraction to explore themes of identity and the body. This project explores 
the contexts of Quarles’ work and its place in contemporary LGBTQ+ visual 
discourse. Both art historical and queer theory approaches were used in 
research for this project, with a particular emphasis on the expression of non-
normative identities. Along with studies of literature on these discourses, 
investigations of Quarles’ paintings were also executed using close visual 
analyses of the artist’s unique mode of representing the human and 
comparisons with works from other artists. This research demonstrates that 
Quarles’ work employs methods of depicting the body that originate in early-
to-mid 20th century artistic movements, particularly Surrealism, to produce 
images that challenge the exclusionary, objectifying and dehumanizing 
aspects of paintings by artists such as Salvador Dali and Roberto Matta, who 
brought these techniques to the forefront. It also explores Quarles’ 
predecessors in feminist and LGBTQ+ art, such as Louise Bourgeois and Francis 
Bacon, who similarly questioned social paradigms in their paintings. 
Ultimately, Christina Quarles’ paintings reject the heteronormative male gaze, 
opting instead to represent and celebrate the fluidity of identity and desire.  
 
 
Mentor: Dr. Jaimey Hamilton Faris 
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Kaela Iwai 
Molecular Biosciences & Biotechnology  
Presenting for UROP 
Oral Presentation: Biology, Session 3 (12:00-1:00p) in ʻUlu  
 
 
Screening Protoplasts by RT-PCR for Differential Expression of UPR-markers: 

bZIP60s, BiP, and PDI9 
 
Protein disulfide isomerases (PDIs) catalyze the formation, breakage, and 
isomerization of disulfide bonds in order to fold proteins into their proper 
tertiary conformation. The experimental model plant, Arabidopsis thaliana, 
contains 14 PDI-like proteins that vary in domain organization and subcellular 
localization. One member of the PDI-family, PDI9, has a domain arrangement 
of a-a’-b (a and a’, thioredoxin catalytic domains; b, fold domain) and is 
primarily located in the endoplasmic reticulum (ER). PDI9 has previously been 
shown to be upregulated in response to ER stress through the activation of 
the unfolded protein response (UPR) pathway. The mechanisms by which PDI9 
participates in the UPR is still unknown. 
 
Inositol-requiring enzyme (IRE1) is transmembrane protein located in the ER 
that acts as a sensor for the UPR pathway. Interactions between binding 
immunoglobulin protein (BiP) and unfolded proteins within the ER lumen 
causes monomeric IRE1 proteins to dimerize. The active IRE1 dimer splices 
bZIP60, which allows the mRNA to be translated into a transcription factor in 
order to regulate gene expression. Through co-immunoprecipitation and 
confocal microscopy, it was recently discovered that PDI9 interacts with IRE1. 
Using RT-PCR to screen for various UPR markers, it can be concluded whether 
or not PDI9 acts as a modulator of the UPR pathway through its interactions 
with IRE1.  
 
 
Mentor: Dr. David Christopher  
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Tyler Iyomasa 
Marine Biology  
Presenting for UROP 
Oral Presentation: Marine Biology 1, Session 2 (10:45-11:45a) in Limu Kohu  
 
 

Systematics of Pacific Myctophids 
 
Lanternfishes in the family Myctophidae are ubiquitous inhabitants of the 
mesopelagic or twilight zone of the world’s oceans. These fishes account for a 
large portion of the mesopelagic’s biomass and as a result, serve as prey items 
for a number of large predators. There are nearly 250 recognized species of 
living lanternfishes, of which 68 species can be found around the Hawaiian 
islands. This project aims to understand the evolutionary relationships of 
lanternfishes collected from the Hawiian islands and other regions of the 
Pacific. Through DNA sequencing of the mitochondrial gene cytochrome c 
oxidase 1 (CO1) of samples collected from midwater trawls and sequences 
acquired through genbank, a phylogenetic hypothesis was constructed. The 
results confirm the widely accepted belief of two major subfamilies within this 
group of organisms. Further work needs to be done to include species that are 
rarely found in trawls and as a result, poorly studied. Sequencing of additional 
genes along with a larger sample size will also help to construct a more 
comprehensive evolutionary family tree and has the potential to uncover a 
previously unknown diversity within the family in the form of cryptic species. 
 
 
Mentor: Dr. Brian Bowen 
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Zain Jabbar 
Mathematics  
Presenting for UROP 
Oral Presentation: Data Science, Session 3 (12:00-1:00p) in Olonā  
 
 

Applying Spectral Graph Theory to Microbial Analysis 
 
"Hahai nō ka ua i ka ululāʻau", The rain follows the forest says an old Hawaiian 
proverb.  An environment is not disjoint from its inhabitants, the temperature 
and humidity of the forest is due to the water vapor produced by the 
trees.Conversely, the inhabitants are not disjoint from the environment, a 
jungle tree cannot survive in the sand of the desert. This project is to study 
the relationship between environment and inhabitant through the 
perspective of the microbiome. Waimea valley is a unique area to study due 
to the rapidly changing environment within the close geographical 
location.This allows us to study how the microbiome differs more closely 
related to the environment without other confounding factors. With data 
given by the Center for Microbiome Analysis through Island Knowledge and 
Investigation (C-Maiki), we will employ spectral clustering to understand it. 
Our method is the application of functional norms onto tabularized 
environmental data and microbial data.  We introduce a metric on the data, 
then perform spectral graph analysis on the resulting graph produced. 
Equipped with the graph, more mathematical tools are able to be used like 
understanding connectivity and the resulting topology of the system. 
Furthermore, environmental metadata will describe more about the resulting 
clusters we find.   
 
 
Mentor: Monique Chyba 
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Comparisons of Plant Symbiotic Microbial Communities Post-reforestation 
 
Arbuscular mycorrhizal (AM) fungi are a globally distributed group of 
symbiotic microorganisms that provide plants with critical nutrients and 
protection from abiotic stressors in exchange for plant carbon. There is clear 
evidence of the importance of this mutualism for plant productivity and 
proper ecosystem function, but much is still unknown about what factors 
determine AM fungal community assembly. This study analyzed high-
throughput sequencing data from a remnant native Hawaiian forest and a 
restored former pasture on Hawai‘i Island, using root and soil samples from 
the same host plants in both habitats, to explore how the soil AM fungal 
community influences the assembly of root AM fungal communities and how 
land use history alters these communities and interactions. Amplicon 
sequence variant richness was highly similar between remnant and restored 
forests. Host and habitat were significantly related to AM fungal community 
composition, explaining ~15% of the variation. Restored forest communities 
were significantly nested while remnant forest communities were not, and the 
ordering of host nestedness varied by habitat. Our results indicate a loss of 
host-specific AM fungal symbionts in restored forest communities, which may 
be impeding native plant recruitment and overall restoration success. Future 
studies should investigate the functional roles of these host specialists, as 
their inclusion may be critical to the reassembly of target AM fungal 
communities. 
 
 
Mentor: Dr. Nicole Hynson 
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Molecular Biosciences & Biotechnology (B.S.) and Computer Science (B.S.)  
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Highly Expressed Genes in the Foliage of Giant Leucaena (Leucaena 
leucocephala subsp. glabrata) 

 
Giant leucaena (Leucaena leucocephala subsp. glabrata) is a tropical tree 
legume widely grown as a source of high-protein fodder for farm animals and 
contains certain secondary metabolites that affect the health of livestock. In 
this study, shoot transcriptome sequencing of giant leucaena was performed 
using over 48 million paired-end raw reads generated by Illumina-based 
sequencing from another experiment. A de-novo assembly produced 285,697 
transcripts with an average length of 765 base pairs. Of the assembled 
sequences, at least 183,932 (64.38%) matched with known proteins through 
BLASTx. They were then annotated with gene descriptions and Gene Ontology 
(GO) terms from the Uniprot database and enriched with topGO. Of these, 
177,628 GO terms were generated, 52,211 were designated for molecular 
function, 58,183 were cellular components, and 67,227 were for biological 
processes. The genes were quantified in-silico, providing a Transcript Per 
Million (TPM) score for each sequence. Seven of the highly expressed genes 
alongside genes of interest, like mimosinase and metallothionein, were then 
quantified using qRT-PCR with three biological and technical replicates. The 
resulting Ct and TPM values did not significantly correlate. It did reveal that 
mimosinase had stability in its expression comparable to other plant reference 
genes and needs to be explored further. Some of the highly expressed genes 
identified in this study may be used in future breeding programs for enhancing 
fodder yield and quality of giant leucaena.  The cataloging and identification 
of actively transcribed sequences specific to giant leucaena will lead to further 
studies of foliage production and drought resistance. 
 
 
Mentor: Dr. Dulal Borthakur 
 
Co-Author: Ahmed Bageel 
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Service Connected 
 
As a Kanaka wahine and as a United States military veteran, I embody the 
contradiction of what it means to be both an “American” and a Native 
Hawaiian living in an occupied territory. My personal genealogy is inextricably 
sutured to the genealogy of the lāhui, yet my experience is connected with my 
time in service as a combat medic. These conflicting identities and divided 
loyalties create ambivalence. My exploration of these themes in my art 
practice attempts to weave together my experiences of trauma and resilience 
in ways that honor the complexity of my life.  
 
My training as an artist is primarily in photography, mixed media and fiber 
arts. My work with fibers and fabric and techniques such as papermaking and 
collage allow me to tell my stories using materials from my experiences. With 
my camera, moments are captured that tell stories of my life. I use these 
moments to heal my wounds by means of exposing them to others.  
 
In this body of work, I transformed my U.S. Army uniforms into 100 pieces of 
paper through a process of deconstruction, reconstruction and reclaiming. 
This has been called combat paper by the Combat Paper Project, a larger 
community project with other veterans. As I performed the papermaking and 
transformed my uniforms, I transformed myself; my pain, sacrifice, and 
service. I learned the role of art in creating personal resilience in the face of 
diverging levels of trauma that otherwise serve to fracture one’s identity and 
belonging.  
 
 
Mentors: Mary Babcock, Jaimey Hamilton Faris 
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Conovenomic Analysis of the Milked Venom from Conus catus 
 
Cone snails are predatory marine mollusks that prey on fish, other marine 
mollusks, or worms. Conotoxins are well-known for having further 
pharmaceutical applications. This study aims to identify a novel conotoxin 
from the milked venom of the cone snail Conus catus.  
 
Whole milked venom was collected from Conus catus, which were kept “in-
house” at Bingham Aquaculture Laboratory. The native and TCEP-reduced 
(disulfide breaking) whole venom was analyzed via Reverse Phase-High 
Performance Liquid Chromatography (RP-HPLC) and by Liquid 
Chromatography-Mass Spectrometry (LCMS), to identify abundant candidate 
peptide peaks for Edman Degradation. 
 
Because the whole milked venom consists of a mixture of different peptides, 
these being responsible for prey death, we conclude that this represents a 
novel and potent source of bioactivity. One particular area of interest is the 
diversity of peptides in this specific species - extensive analysis has been 
already conducted with species from Australia’s Great Barrier Reef. One 
question we propose is whether these venoms are geographically different, 
and whether they provide additional peptides that represent evolutionary 
divergence, this is helped with the establishment of a comparative peptide 
database from the literature and from Conoserver. 
 
RP-HPLC was used to separate the various peptides. Edman Degradation was 
used to sequence venom peptides and LCMS was used to compare the 
molecular mass with the sequence derived by Edman Degradation, this is 
aimed at the identification of biologically essential post-translational 
modifications, that are often found in conotoxins, and represent a major 
hurdle in molecular biological analysis. 
 
 
Mentor: Dr. Jon-Paul Bingham 
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Joshua Kepler 
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TWEAK/Fn14 Signaling is a Critical Stress-response Pathway  
in Urothelial Cells 

 
Congenital Obstructive Nephropathy (CON) is the leading cause of kidney 
disease in children and is commonly caused by obstructions of the 
ureteropelvic junction (UPJ). These obstructions lead to hydronephrosis, or 
swelling of the kidneys. The etiology of CON is currently not well understood. 
Using our lab-generated mouse model of CON, we previously identified 
urothelial cell death as a critical contributor to the UPJ obstruction. Urothelial 
cells are the specialized epithelium that lines the ureter and bladder. Prior to 
urothelial cell death, the cytokine receptor Fn14 was found to be highly 
upregulated. There are no previous reports regarding Fn14, or its ligand 
TWEAK, in urothelial cells or urological diseases. We hypothesized that Fn14 
signaling plays a key role in this urothelial cell death.  
 
We used human urothelial cells for our in vitro experiments. We found that 
human urothelial cells treated with high doses of TWEAK underwent 
programmed cell death, consistent with previous studies in other cell types. 
Sub-lethal doses of TWEAK resulted in clear nuclear translocation of NFkB p52 
at 6-, 12-, 18-, and 24-hours following treatment and additionally resulted in 
nuclear translocation of NFkB p65 by the 12-hour time point. Nuclear 
translocation of these NFkB transcription factors is indicative of the activation 
of the non-canonical (p52) and canonical (p65) NFkB pathways. 
 
This is the first evidence that TWEAK/Fn14 signaling is conserved in urothelial 
cells. Downstream Fn14 signaling is quite complex and may intersect with 
apoptotic or necroptotic cell death pathways, perhaps contributing to the UPJ 
obstructions in our mouse model. 
 
 
Mentor: Dr. Ben Fogelgren 
 
Co-Authors: Michael Ortega, Ross Villiger, Malia Harrison-Chau, Geetika 
Patwardhan 
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Deficits in Glutamic Acid Decarboxylase 67 Immunoreactivity, Parvalbumin 
Interneurons, and Perineuronal Nets in the Inferior Colliculus of Subjects 

with Schizophrenia 
 
Aberrant processing of auditory stimuli is a prominent feature of 
schizophrenia (SZ). Prior studies have chronicled histological abnormalities in 
the auditory cortex of SZ subjects, but whether deficits exist at upstream, 
subcortical levels has yet to be established. En route to the auditory cortex, 
ascending information is integrated in the inferior colliculus (IC), a highly 
GABAergic midbrain structure that is critically involved in auditory processing. 
The IC contains a dense population of parvalbumin-immunoreactive 
interneurons (PVIs), a cell type characterized by increased metabolic demands 
and enhanced vulnerability to oxidative stress. During development, PVIs are 
preferentially surrounded by perineuronal nets (PNNs), specialized 
extracellular matrix structures that promote redox homeostasis and 
excitatory/inhibitory balance. Moreover, in SZ, deficits in PVIs, PNNs, and the 
GABA synthesizing enzyme, glutamic acid decarboxylase (Gad67), have been 
extensively documented in cortical regions. Yet, whether similar impairments 
exist in the IC is currently unknown. Thus, we compared IC samples of age- 
and sex-matched pairs of SZ and unaffected control subjects. SZ subjects 
exhibited lower levels of Gad67 immunoreactivity and a decreased density of 
PVIs and PNNs within the IC. These findings provide the first histological 
evidence of IC GABAergic abnormalities in SZ and suggest that SZ-related 
auditory dysfunction may stem, in part, from altered IC inhibitory tone. 
 
 
Mentor: Dr. Matthew Pitts 
 
Co-Authors: Dr. Robert Sweet, Dr. Jill Glausier 
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Nathan Kim 
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Analyzing the Role of Selenoprotein I in Bone Marrow Derived Macrophages 
 
Selenoproteins are a unique family of proteins that contain the amino acid 
residue selenocysteine. One particular selenoprotein, selenoprotein I 
(SELENOI), has been shown to be an important enzyme in the synthesis of 
phosphatidylethanolamine (PE). SELENOI is poorly characterized in terms of 
its effect on immune cell function, as there is currently no research available 
on this specific topic. Therefore, this thesis aims to understand the role 
SELENOI plays in cellular immunity, particularly how it affects the synthesis of 
PE in macrophages, a type of innate immune cell. It was hypothesized that 
SELENOI knockout (KO) mouse bone marrow-derived macrophages (BMDMs) 
would exhibit a smaller quantity of PE compared to wild-type (WT) BMDMs. 
To test this hypothesis, fluorescent staining of PE analyzed by confocal 
microscopy and liquid chromatography mass spectrometry (LC-MS) methods 
were used to compare PE levels between WT and SELENOI KO BMDM. Upon 
analysis of the images through ImageJ, a significant decrease of 41% in PE 
levels was observed between WT and KO. In contrast, using the LC-MS based 
method, no statistically significant difference in PE was observed. Moreover, 
different PE species were detectable using LC-MS.  LC-MS detected a 
significant decrease of plasmenyl PE, which was not detectable using 
fluorescent staining approaches. These results indicate that SELENOI knockout 
impairs the de-novo synthesize of PE in macrophages and LC-MS methods are 
a more versatile approach for evaluating this phospholipid. 
 
 
Mentor: Dr. Peter Hoffmann 
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Kelsey Ann Kimura 
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The Market for Music: Engaging Audiences  
through the Pandemic and Beyond 

 
The project is a collection of my experiences working in Hawaiʻi’s music 
industry, especially during the COVID-19 pandemic. It encompasses my work 
with two Hawaiʻi-based organizations: the Hawaiʻi Symphony Orchestra 
(HSO), the only professional orchestra in the state, and Pasifika Artists 
Network, an artists agency that promotes artists from across the Pacific. 
 
The purpose of the project is to explore the administrative side of the music 
industry and learn strategies for promoting performing arts organizations. 
Marketing performing arts organizations involves telling the story of an 
organization or artist with authentic representation that is true to the 
organization’s mission and values. Especially during the pandemic, marketing 
has become imperative to the survival of arts organizations. 
 
Through the HSO, I experienced different aspects of working at an orchestra, 
such as marketing, box office, and development. Having been at the 
organization since pre-pandemic times, I have witnessed the HSO’s transition 
to virtual events and adjustment to COVID-19 procedures.  
 
Meanwhile, my internship with Pasifika Artists Network opened me to the 
performing arts presenting industry. Through the internship, I experienced 
parts of an artist agency’s job, including conference tabling, client meetings, 
itineraries and bookings, and curriculum development. The conferences 
brought awareness to issues that exist in the performing arts industry, 
including engagement, equality, and artists support.  
 
The experience helped me think creatively of bringing content to arts 
organizations and the role of administration in the music industry. Through 
authentic marketing strategy and business development, performing arts 
organizations can survive during the pandemic and beyond. 
 
 
Mentor: Joseph Stepec  
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Creating A GPU Efficient Priority Queue 
 
 An important problem in computer science is finding the shortest distance 
between two points, often generalized to the single source shortest path 
problem.  When dealing with algorithms involving large amounts of 
computation, Graphical Process Units (GPUs) are often used. The current 
state-of-the-art GPU algorithm does not perform well when the input graph 
contains many connections, and the shortest paths remain large. We develop 
an algorithm for the GPU that utilizes a parallel Bucket Heap (a data structure 
developed from the existing sequential Bucket Heap), prove that its 
theoretical runtime is efficient, and experimentally compare the speed of our 
algorithm to the standard shortest path algorithms on dense graphs with large 
diameters. The results show that our algorithm provides a speedup over 
existing algorithms by up to a factor of 5.  This shows that there are scenarios 
where the standard algorithm is inefficient and alternative solutions are 
available. 
 
 
Mentor: Dr. Nodari Sitchinava 
 
 
  



	 73	

Michaela Kop 
Molecular Cell Biology, minor in English  
Presenting for UROP, Also presenting at Tester's 
Oral Presentation: Biochemistry, Session 1 (9:30-10:30a) in ʻAwa  
Poster Presentation: Session 3 (12:00-1:00p) in Pili 
 
 

Identifying Proteins Associated with Alternative Ribosomes 
in Mycobacterium smegmatis 

 
In this study, Mycobacterium smegmatis (Msm) was used to compare 
ribosome-associated proteins found on primary (Prim) and alternative (Alt) 
ribosomes. Prim ribosomes are formed under zinc-replete conditions while Alt 
ribosomes are formed when zinc is limited. While it was established that Prim 
and Alt ribosomes share similar structures, there are significant morphological 
and physiological differences between cells that can express Alt ribosomes 
and those that cannot. These differences could be due to ribosome-associated 
proteins (RAPs) which are found on the surfaces of ribosomes. 
 
To compare Prim and Alt RAPs, wild type Msm was grown in parallel with a 
deletion mutant lacking the operon needed to make proteins that are 
incorporated into Alt ribosomes - otherwise known as  Alt ribosomal proteins 
(AltRPs), and a complement strain made by reinserting that operon back into 
the deletion mutant. Ribosomes were isolated using strong anion exchange 
columns and proteins were then identified using mass spectrometry. 
 
Protein abundances were compared using a search program to identify 
potential RAP targets. Proteins overrepresented in Alt ribosomes included a 
conserved hypothetical AAA-type ATPase, cadmium transporting P-type 
ATPase, and RPs L27 and L9 while those underrepresented in Alt ribosomes 
included a prolyl oligopeptidase family protein, dehydrogenase, and 
hydrolase. AltRPs L28, L33, S14, and S18 were also overrepresented in Alt 
ribosomes as expected, validating the method used. Since Msm is a model 
organism used to study Mycobacterium tuberculosis (the pathogen causing 
tuberculosis), findings from this study could be applicable to improving 
tuberculosis treatments. 
 
 
Mentors: Dr. Sladjana Prišić, Allexa Dow 
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Lactate Threshold Measurement from Saliva 
 
Sports medicine uses lactate production of the body to determine an athlete’s 
anaerobic threshold – an indication for evaluating athlete's endurance and 
cardiovascular fitness. Therefore, the ability to track lactate levels during an 
exercise is a great tool for improving athletic performance. The objective of 
this project was to design a portable biosensor device that can determine 
whether an athlete has met their anaerobic threshold through monitoring 
lactate levels in artificial saliva samples.  
 
The biosensor uses amperometry to measure current associated with the 
enzymatic reactions between lactate and lactate oxidase enzyme and a 
ferricyanide mediator. Prefabricated screen printed electrodes were coated 
with a layer of the lyophilized enzyme and mediator. Electrodes were 
interfaced directly to a potentiostat so that the current of electrons released 
by the oxidation of the mediator could be measured upon contact with the 
working electrode surface. Ultimately, a correlation between the electron 
current and lactate levels were encoded into a program within the 
potentiostat so that the corresponding lactate concentration and lactate 
threshold are displayed onto a graphical interface. 
 
Experiments have been conducted using the potentiostat and screen printed 
electrodes to produce a measurable reading of lactate. Furthermore, a set of 
functions were incorporated into the potentiostat hardware to measure and 
record lactate concentrations. Upon completion, the prototype will be able to 
determine a lactate threshold from multiple samples of lactate. The results of 
this prototype will show the commercial viability of this device to determine 
fitness levels using saliva as a sample. 
 
 
Mentor: Dr. Daniel M Jenkins 
 
Co-Author: Dr. Daniel M. Jenkins 
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Biophysical Characterization of CXCL5 Involved in 
 Cancer, Inflammation, and Obesity 

 
The protein CXCL5 is a chemokine involved in the immune response. It is 
expressed in various cell types and has implications in inflammation, obesity, 
and cancer. Despite its prevalence, its biophysical properties are not yet 
understood. CXCL5 functions as a concentration-dependent dimer that binds 
to the CXCR2 receptor, a G-protein coupled receptor (GPCR) to initiate a 
signaling cascade. CXCL5 also contains a Pierced Lasso Topology (PLT), where 
a covalent loop is formed by a disulfide and pierced by the polypeptide chain. 
The long-term goal of this research is to better understand how CXCL5 folds 
and threads, explore the properties of PLT proteins, and study CXCL5-CXCR2 
interactions. 
 
In this project, an optimized expression and purification protocol was 
designed for CXCL5. Purified CXCL5 was subjected to reducing and oxidizing 
conditions and thermodynamic measurements were conducted by Circular 
Dichroism to probe the effect of the PLT forming disulfide. Bioinformatic 
studies were also conducted to learn the phylogeny of CXCL5 and CXCR2, 
determine sequence similarities between CXCL5 and related chemokines, and 
to conduct a literature search of known mutations in CXCL5 and CXCR2.  
 
These results provide insight into the folding of CXCL5 which helps to further 
understanding of the PLT motif and its role in biological activity such as in 
GPCR signaling. Ultimately, knowledge of the biophysical properties of CXCL5 
can contribute to the possible treatments of inflammation, obesity, and 
cancer which are prevalent health concerns in Hawaiʻi. 
 
 
Mentor: Dr. Ellinor Haglund 
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Glycosylation Analysis of EPO in Renal and Hepatic Cell Lines 
 
Background and Aims: 
Erythropoietin (EPO) is a glycoprotein hormone that regulates the 
production of red blood cells and is a crucial protein for treating anemia in 
patients with kidney disease. EPO is produced in the kidney after birth and in 
the liver in the fetus. Hypoxia Inducible Factor-2 (HIF2) is an oxygen sensitive 
transcription factor responsible for EPO transcription in both organs.  We are 
using HIF2 to restore EPO production by gene therapy. The glycosylation 
factors make up 40% of its molecular weight and the different sugar patterns 
aids in its folded structure. My aim for this project is to analyze the 
glycosylation patterns of EPO in kidney and liver cell lines to see if they have 
differing sugar patterns that might lead us to favor one organ as a target to 
restore EPO synthesis. 
 
Method and Materials: 
The cell lines used are Human Embryonic Kidney (HEK) and a human liver 
cancer line (HepG2). The cells are transfected with an oxygen stable HIF2 
plasmid (HIF2-PPN) using Lipofectamine 2000. Western blots are used to test 
for presence of EPO. EPO will be extracted from the cell media using 
immunoprecipitation. Then, the isolated EPO will be treated with PNGase F 
to remove the oligosaccharides. It will then be analyzed with HPLC-MS. 
 
Results:  
Transfection of a constitutively active HIF2 in HEK cells yielded negative 
results for Western blots and qPCR. Awaiting results for HepG2 cells. 
 
Conclusion: 
HEK cells do not have the capability to produce EPO when transfected with 
HIF2. Awaiting results on HepG2 cells and considering other kidney cell lines. 
 
 
Mentor: Dr. Ralph Shohet 
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Nā Māmakakaua: Moʻolelo from the Frontlines of Protecting Maunakea 
 
In July of 2019 the Thirty Meter Telescope Corporation (TMT) made an 
attempt to resume construction of their telescope on the summit of 
Maunakea, the most sacred mountain in Hawaiʻi. These efforts were made 
despite years of protest and community-wide opposition to the project. The 
arrests of kūpuna (elders) and the State violence that occurred on the mauna 
(mountain) catalyzed the movement to protect Maunakea like never before. 
In the fall of 2019 at the University of Hawaiʻi at Mānoa, Kānaka ʻŌiwi (Native 
Hawaiian) activists organized against the TMT through political education, art 
demonstration, and ceremony.  
 
Nā Māmakakaua: Moʻolelo from the Frontlines of Protecting Maunakea is a 
portfolio project that uses oral history and ethnographic work to highlight the 
stories of Kanaka ʻŌiwi student activists and organizers at the University of 
Hawaiʻi at Mānoa who are kiaʻi (protectors)  in the movement to protect 
Maunakea. This portfolio also features a curated collection of art by Kanaka 
ʻŌiwi student-artists that were inspired by the movement. It is the intention 
and hope of this portfolio to uplift the voices of Kānaka ʻŌiwi students at the 
University of Hawaiʻi and showcase how each individual navigates their 
relationship with the University and their kuleana to this movement and the 
lāhui (Hawaiian Nation).  
 
 
Mentors: Dr. Roderick Labrador, Dr. Kahunawai Wright  
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Project KUALIMA: Identifying and Supporting K-12 Students Within  
the Context of Three-Tiered Models of Prevention 

 
Project KUALIMA is a year-long five-part online professional learning series designed 
to support educators’ abilities to effectively and efficiently manage challenging 
behavior. We conducted Project KUALIMA over Zoom open to the public for free, 
attended mainly by educators and school staff. Our audience averaged 100 
participants per session. Fifty participants working for the Hawai‘i Department of 
Education completed additional requirements to earn six professional development 
(PD) credits.  
 
We used the Qualtrics online survey platform to collect our pre- and post-project 
data, mid-project social validity data, and session evaluation data. A semi-structured 
interview was conducted prior to Session 3. We analyzed preliminary outcome data, 
social validity, treatment integrity, session evaluation, and interview data. 
  
Our results showed that our communication, objectives, and presenting evidence 
for our content have met participant expectations with a gradual increase across 
session evaluations. Growth from pre- to mid-project participant social validity was 
statistically significant, indicating we have exceeded participant expectations for 
project goals, procedures, and outcomes.  
 
Overall, Project KUALIMA has met goals, demonstrated increased participant social 
validity data from pre-project to mid-project, analyzed the influence of mid-project 
interviews for future improvements, and recognized the overall engagement of 
participants through session evaluation data and the additional requirements for PD 
credits in the form of Google Classroom assignments. Our research determined the 
feasibility and effectiveness of Project KUALIMA and the increase in educator 
knowledge, confidence, and use of the skills as well as the components of a multi-
tier system of supports, including low-intensity behavior strategies. 
 
 
Mentor: Dr. David J. Royer 
 
Co-Authors: Roxanne Bristol, Kristina Brown, Tristan Setzer 
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How Super-Massive Black Holes Grow Throughout History of the Universe 
 
The Luminosity Function (LF) of Active Galactic Nuclei (AGN) probes the 
history of Super-Massive black hole (SMBH) assembly and growth across 
cosmic time. AGN’s are central regions of active galaxies that produce huge 
amount of radiation, from radio to gamma-rays. This radiation originates from 
matter falling into a central SMBH and releasing energy. The type of radiations 
produced depends on the amount of matter absorbed, duration of absorption, 
and orientation relative to us. Involvement of central SMBHs, shows that 
luminosity of AGNs give insight into galaxy structure, formation, and 
evolution. To quantify evolution of galaxies, Luminosity Functions (LF) 
describe the population of AGNs by the amount present in a certain area. Our 
LF data spans the redshift (z) range of 0.5-4. Redshifts tells the age of the 
universe, with 0 being present day and 4 being about 12 billion years ago.  
 
A significant fraction of galaxy formation and assembly happens at redshifts 
(1<z<6) due to high rates of star formation and matter falling into SMBHs. 
 
We present infrared (IR) LF and X-ray LF (XLF) produced by AGN constructed 
using the HELP and XSERVS public catalogs. There are 4188 AGN used in IRLF 
and 3786 AGN used in XLF. The LFs presented provide the largest census of 
AGN population out to z = 4 in both X-ray and infrared bands, with IR being 
documented for the first time at redshifts greater than 3. The number density 
and luminosity densities are consistent with previous work, with our data 
exhibiting smaller uncertainties. 
 
 
Mentor: Dr. Duncan Farrah 
 
Co-Author: Jack Runburg  
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Assessing the Vulnerability of Housing Stock to Sea-Level Rise  
in Oahu, Hawaiʻi 

 
Urban areas are extremely vulnerable to threats from natural hazards, and 
natural hazards cause tremendous financial losses for cities. Housing stocks 
are subject to many elements, but natural hazards can influence housing 
stocks in multiple ways. Sea level rise is one of the most common natural 
hazards and it can cause a long term impact on housing stocks. In this study, 
we investigated the impact of Sea Level Rise (SLR) on housing stock in Oahu, 
Hawaiʻi. We took four different sea-level rise scenarios (0.5 feet, 1.1 feet, 2.0 
feet, and 3.2 feet), visualized the spatial distribution of vulnerable housing 
units and their characteristics. According to our calculation, a 0.5 feet sea-
level rise can influence residential properties with a total value of over seven 
billion dollars . Among eight development plan areas (Primary Urban Center, 
East Honolulu, KoolauPoko, Koolauloa, North Shore, Central Oahu, Ewa, and 
Waianea), Primary Urban Center will suffer the greatest losses. Therefore, it 
is urgent to Oahu to alleviate the consequence of sea-level rise on housing 
stock and plan accordingly in future development plans.  
 
 
Mentor: Dr. Suwan Shen 
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Investigating the Impacts of Surfactant Mixtures on the Marangoni Flows  
 
Surfactants, or surface-active agents, are widely used to decrease the surface 
tension of solvents such as water.  Due to the ability to stabilize the liquid 
interface, surfactants are found in everyday household items including soap 
and most cleaning supplies. The surfactants can also induce fluid motion, a 
process known as the Marangoni effect.  Motion is caused by composition or 
temperature gradients which create differences in surface tension along the 
surface of the fluid.  Movement occurs from a region of low surface tension to 
a region of high surface tension.  When adding surfactants to a fluid, the 
surfactant-rich surface will move outwards and the surfactant-poor fluid from 
below will rise to the surface.  The Marangoni effect can be seen in our 
everyday life by tears of wine or coffee ring formation.  What is less known is 
the Marangoni effect driven by a mixture of multiple surfactants. The surface 
tension of different concentrations of two surfactants and their mixtures was 
measured and calculated through the pendant drop method.  Different modes 
of flow visualization and particle tracking was used to evaluate the Marangoni 
flow of the surfactant interaction.  Investigating the impacts of surfactant 
mixtures provides a way to uniquely control fluid flow.  Considering the vast 
number of detergents being discharged to the environment every day, our 
research will provide a new understanding on how various surfactants present 
in the environment can influence the fluid flow and the subsequent transport 
and dispersion of biological colloids such as bacteria and viruses.  
 
 
Mentor: Dr. Sangwoo Shin 
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Pirate Plateaus  
 
Eiichiro Oda’s One Piece has been charming fans for over twenty years: The 
shonen (or action) manga, revolving around the pirate Monkey D. Luffy and 
his quest to become the Pirate King, has been translated, animated, and 
turned into various movies, games, and merchandise. In Japan, it once had its 
own museum, and Luffy has been slated to serve as a Tokyo Olympic Games 
ambassador. Simply put, One Piece is big. Very big. However, despite its 
popularity in mainstream media—or perhaps because of its image as solely 
entertainment—it is often overlooked as a serious piece of work in academia. 
My research attempts to spark conversation about the potentiality of shonen 
mainstream media by connecting what makes One Piece “cool” and 
translating those notions into objective analyses, thereby bridging the gap 
between day-to-day appreciation of a piece and scholarly criticism. The main 
questions of my research are: What makes One Piece work? What makes it 
such a “cool” and successful franchise? To help answer these inquiries, my 
research produces a framework that draws inspiration from philosophers 
Gilles Deleuze and Félix Guattari. I use their notion of plateaus to hash out One 
Piece’s various, sometimes even contradictory, traits and present them in a 
way that does not raise one aspect over another. Each chapter, or “plateau,” 
of my project contains its own thesis and revolves around a different attribute 
of One Piece, evaluating that attribute’s potential to produce effects on the 
audience. My thesis imposes no conclusion to leave possibilities open. 
 
 
Mentor: Dr. Nandini Chandra 
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Automated Microgreen Seed Planter 
 
New and innovative ways to improve Hawaiʻi’s food security are being 
developed, including vertical farming operations, in response to factors such 
as  limited space available for traditional farming. In order to reduce labor 
cost, preparation time, and to improve sustainability, we have designed an 
automated microgreen seed planter which cuts and places a growing pad 
sheet into a tray, sprays water on the growing pad and plants sorrel and 
cilantro seeds. A rotating disc pulls seeds from storage into divots on the disc 
before depositing the seeds onto the growing pad. When programmed to 
distribute 4 g, the planter distributed 4.06 0.09 g of sorrel and 4.11 0.23 g of 
cilantro. An automated solenoid valve controlled the duration of the water 
flow through the nozzles that irrigated the seeds to deposit 39.51 ± 0.17 mL 
based on a target volume of 35 mL. When completed, the prototype is 
expected to meet the objective of fully automating the process of preparing 
microgreen seeds, potentially saving 5 minutes of labor per tray. 
 
 
Mentor: Jr. Spec Ryan Kurasaki 
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Effects of Hypoxia on Cardiomyocyte Chromatin 
 
Heart disease causes one out of four deaths in the United States. During a 
myocardial infarction, obstruction of coronary blood flow causes hypoxia. 
Hypoxia leads to the death of heart cells, electrical instability, and the 
symptom of chest pain that are part of a "heart attack". Hypoxia also stabilizes 
the transcription factor Hypoxia Inducible Factor (HIF), which can then bind to 
Hypoxia Response Elements (HREs) near HIF-regulated genes, leading to 
transcription required for responses to the stress of hypoxia. For HIF to exert 
its transcriptional action, target genes must be accessible. This depends on 
the state of the chromatin, the organization of the DNA on histones, and is 
regulated, in part, by post-translational modifications of histone proteins by 
specific methylases and demethylases. This study seeked to understand the 
effects of hypoxia on the levels and distribution of two histone modification 
marks within cardiomyocytes. Cardiomyocytes were isolated from mouse 
hearts and exposed to either hypoxic (1% O2) or normoxic (21% O2) 
environments. We then performed immunofluorescent staining for the 
histone methylations H3K27me3 and H3K4me3. The levels of both of these 
marks increased in cardiomyocytes exposed to hypoxia in comparison to 
normoxia. We are now optimizing cardiomyocyte DNA sonication in 
preparation for a genome-wide analysis of H3K27me3 and H3K4me3 in 
normoxic and hypoxic cardiomyocytes through ChIP-seq. This study will 
provide a better understanding of the changes that occur in chromatin 
accessibility due to hypoxia. 
 
 
Mentors: Dr. Ralph V. Shohet, Dr. Andrew Knutson, Dr. William Boisvert 
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Foreign Frustrations and Domestic Dominance in Japan’s Video Game 
Industry 

 
Japanese companies have been prominent in the digital gaming market since 
its beginnings. Although this strength was cemented in the era of console 
gaming, the transition to mobile games has not resulted in increased market 
share for foreign companies, despite today’s popular cellular devices being 
typically made by the latter. What explains the continued foreign frustrations 
and domestic dominance in Japan’s video game industry? In order to answer 
this question, I draw on a new dataset that I helped to create using the 
Gaishikei Kigyou Souran, as well as other English- and Japanese-language 
sources. I demonstrate the relative lack of success among foreign companies 
in the Japanese gaming industry and trace this trend over time across the shift 
from consoles to the mobile gaming model in the 2010s. I argue that Japanese 
companies are more successful in the Japanese gaming market due to factors 
such as differing preferences for games in Japan and the increasing 
unimportance of hardware in the mobile gaming market. This project 
contributes to our understanding of how Japanese and foreign companies 
have interacted over time, as well as our understanding of the trends and 
factors influencing the video game market in Japan. 
 
 
Mentor: Dr. Kristi Govella 
 
  



	 86	

Fiona Miranda 
Anthropology  
Presenting for UROP 
Oral Presentation: Sustainability, Session 2 (10:45-11:45a) in ʻUlu 
 
 
Clothing Degradation in a Tropical Climate Under Different Burial Conditions 
 
In forensic investigations, the presence, appearance, and condition of textiles 
can be an important resource for gathering information on taphonomic 
processes that have occurred, the identity of the individual, or the post-
mortem interval (PMI). For investigators, it is crucial to establish the PMI, or 
the time that has elapsed since death, in order to create a timeline of events. 
In instances where this cannot be easily determined by the remains (e.g. 
skeletonization), clothing can help fill in the gaps. However, little research on 
textile degradation as a means to determine PMI has been done in a tropical 
climate, and even less has been done in Hawai’i.  
 
Studies have shown that the rate of textile degradation can be affected by 
different burial depths and by the presence of actively decaying material. In 
this study, three different materials of t-shirts (cotton, polyester, and a 50/50 
blend) were deposited at three different depths (surface, 30 cm, and 50 cm), 
both with and without actively decaying pig femora (Sus scrofa domesticus). 
The textiles were then excavated in 3-month intervals and analyzed both 
visually and microscopically. Consistent with past findings, the polyester and 
blend t-shirts were much more resistant to decaying, while the cotton showed 
clear signs of damage. Unexpectedly, the cotton buried with pig femora 
degraded much more rapidly than those without.   
 
 
Mentor: Dr. Christopher Bae 
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Role of Social Media in the Contemporary Shimauta Culture in Amami Islands 
 
My project is focused on the role of social media in contemporary Shimauta 
culture, a folk music from the Amami Islands in Japan. Shimauta culture has 
undergone many changes, and social media is a new generational space of 
Shimauta participation. I argue that social media plays a prominent role to 
popularize Shimauta culture among younger generations and to deliver 
nostalgia to Amami people who migrated to other places.  
 
To explore young people's general experiences with Shimauta culture and the 
extent to which they are aware of the use of social media in Shimauta 
preservation, I conducted an online survey targeting people who are over 18 
and are from, have lived, or have roots in the Amami Islands. I also interviewed 
6 Shimauta singers and musicians to ask their purposes and obligations to 
share Shimauta culture through social media. The results show that social 
media has become the most common source of Shimauta-related information 
among young people, and Shimauta singers are relying on social media to 
reach out to people who left the Amami Islands and to provide a realistic 
Shimauta experience even at a distance.  
 
Based on the data from surveys and interviews, and the analysis of social 
media and traditional media, this research shows how social media is serving 
as a significant point of entry into Shimauta culture for younger generations 
and for people who are outside of the Amami Islands, and that it is an 
important aspect of Shimauta culture, combined with ongoing, traditional in-
person forms of transmission. 
 
 
Mentor: Dr. Anna Stirr 
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Determining Potential Causes of Elevated Nitrate Levels in 
O’ahu’s Drinking Water Wells with Geospatial Analysis 

 
Drinking well water sampling throughout the Hawaiian archipelago revealed 
elevated levels of nitrate (NO3

-) in some wells. Excess intake of nitrates is 
harmful, potentially causing loss of consciousness and “blue baby syndrome” 
in infants.  This project aimed to identify sources that may contribute to the 
elevated nitrate levels found in some drinking water wells on O’ahu.  
 
One source of nitrate pollution is cesspools.  Cesspools are sewage disposal 
systems that do not treat wastewater, but simply direct it into the ground. 
Other land uses can also leach nitrates into the environment, these include 
fertilizers used in agriculture or landscaping. If these sources are near wells, 
they can be major contributors to nitrate levels and impact human health. 
 
This project examines the causes of high nitrate levels in drinking water wells 
through exploring relevant geospatial datasets. Initially, O’ahu was divided 
into aquifer zones and regressions were run to determine if the amount of 
cesspool discharge or agriculture operations in the area of the aquifer had a 
relationship to the nitrate levels in wells pulling from the same aquifer. The 
data showed some correlation between these drivers and nitrate levels, but 
the model could be improved.  
 
The current effort is to use previous reports to draw water catchment zones 
for individual wells on O’ahu. Only nitrate sources within the catchment zone 
of a well will be used in the spatial regressions.  
 
Ultimately, this research may benefit the State of Hawai’i’s initiative 
to replace cesspools and identify areas at risk for nitrate contamination.   
 
 
Mentors: Christopher Shuler, Michael Mezzacapo 
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Qualitative Methods as Intervention: Can Photovoice Foster the 
Development of Mutually Supportive Relationships? 

 
Photovoice (PV) is a qualitative, participatory research method that utilizes 
photography to explore community strengths and concerns and to advocate 
for positive social change (Wang & Burris, 1997). However, little is known 
about how engaging in the PV process may be beneficial to participants, which 
is one of the aims of PV. This study examined whether engaging in the PV 
process fostered a mutual exchange of social support among participants in 
mental health Clubhouses. Clubhouses are voluntary day-programs that 
promote recovery for people with severe mental illness through meaningful 
engagement in the community. Transcripts from a PV study completed with 
mental health Clubhouses in Hawaiʻi were retrospectively analyzed for four 
types of social support: instrumental, appraisal, informational, and emotional 
support. Instances of all four types of social support in the PV process were 
qualitatively analyzed using the framework method. Instrumental support 
was fostered by the opportunity to learn digital photography, which promoted 
creativity and provided opportunities to advocate for people with mental 
illness.  Appraisal support was demonstrated in the form of group appraisal 
(through praise for photos and insights) and positive self-appraisal. 
Informational support included advice on how to manage symptoms, promote 
wellness, and navigate challenges such as maintaining employment. Lastly, 
emotional support was cultivated through the encouragement and empathic 
response to adversity, development of trust through shared experience, and 
connection through humor. Findings suggest that although PV is typically 
focused on as a participatory, qualitative method, it also has the potential to 
foster the development of mutually supportive relationships.  
 
 
Mentors: Dr. Joy Agner, Dr. John P. Barile 
 
Co-Authors: Adriana Botero, Tiffany Cha, Tyra M. Kaukau 
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Freeze Desalination via Thermoelectric Cooling 
 
Freeze desalination (FD) is an emerging technology to produce potable water 
by freezing seawater. Compared to evaporative processes via boiling, freezing 
water requires only 1/7 of the amount of energy. Most current studies focus 
on the FD process using conventional refrigeration cycles. These systems are 
complicated to design and maintain in the long run. To overcome these 
challenges, the goal is to simplify the FD process with a solid-state 
thermoelectric cooler (TEC).  
 
TEC is compact, potentially allowing for the development for a compact water 
purifier. To complete this, our team built a cooling apparatus that consists of 
a straight copper tube, cooling chamber, TEC, and pump. The isopropyl 
alcohol, which is chosen as the working fluid, is cooled with the thermoelectric 
device and passed through the copper tube which freezes the seawater via 
conduction. Frozen sea water will be rinsed and cleaned to produce water 
suitable for drinking.  
 
Using saltwater with 35PPT salinity (seawater equivalent), preliminary results 
have the system capable of freezing 50mL of 250mL saltwater. Single-step 
washing decreased the ice quantity by half, but the final salinity decreased to 
approximately 11PPT; this is inadequate as freshwater’s salinity is 0.5PPT. The 
power consumption of the system will also be discussed and compared.  
 
The preliminary test shows that FD with TEC has the potential of desalination, 
but more investigation on optimizing the washing process is needed to reduce 
salinity. Furthermore, cooling tube redesign is needed to optimize the heat 
transfer to produce larger ice quantities in the future. 
 
 
Mentor: Dr. Woochul Lee 
 
 
  



	 91	

Jenny Nguyen 
Biochemistry, minor in Public Health 
Presenting for Honors, UROP 
Oral Presentation: Biology, Session 1 (9:30-10:30a) in Limu Kohu  
 
 

Conovenomic Analysis of the Milked Venom 
from Conus pennaceus in Captivity 

 
Cone snails are venomous marine mollusks that prey on fish, marine mollusks, 
or worms as a source of food. Many of the 75,000 biologically active 
constituents, referred to as conopeptides, selectively target ion channels and 
remain undiscovered. It has been found that cone snails have the potential to 
alter conopeptide expression, specifically post-translational modifications 
(PTM), all of which play an important role in biochemical variability. These 
changes may be further intensified by the stress of captivity. The intent of this 
research was to: (i) characterize the milked venom of Conus pennaceus in 
Hawaii, a previously uninvestigated location and venom extraction technique 
for this cone snail species; (ii) identify novel venom peptides by comparative 
time differentiated reversed phase-high performance liquid chromatography 
(RP-HPLC) profile; and (iii) analyze/isolate these differentiated peptides via an 
integrated proteomic approach (RP-HPLC combined with liquid 
chromatography-mass spectrometry, LC-MS). In summary, these measures 
were taken to identify and characterize novel Conus pennaceus bioactive 
peptides comparing them to similar species and conopeptides found in the 
ConoServer database. These efforts focus on discovering new molluscicidal 
agents that are biodegradable. We predict that our research will find novel 
conopeptides, which make up a specific lethal synergistic pharmacological 
strategy to ensure successful mollusk prey capture/immobilization and that 
these same peptides share common PTM traits that may enhance biological 
selectivity and potency. 
 
 
Mentor: Dr. Jon-Paul Bingham 
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Ola Paia: Developing Sustainable Food Systems in Hawaiʻi 
 
Introduction:  
 The issue of food security in the Hawaiian islands has been a 
longstanding and complicated one, made only more so by the recent 
Coronavirus pandemic. With 80% of the food consumed in Hawaiʻi being 
imported, these islands would be extremely vulnerable in the face of a natural 
disaster or any other crisis. This research project sought to gain a clearer 
understanding of the food security issue by acquiring data from farmers on 
food production as well as involvement with local distribution networks.  
 
Methods: 
 The methods used for this research were simple surveys, distributed to 
as many local farmers/farm representatives as were interested in 
participating. Survey responses were then compiled and analyzed, and 
commonalities were identified as general, place specific answers to each 
question.  
 
Results: 
 Preliminary results for this project were two fold. The first section of 
this project gave clearer insight into the limitations of local agricultural 
producers, and the feasibility of getting significant production data from this 
sector. The second portion of this project has begun to reveal that CSA 
programs are a viable option for food security, granted farmers have access.  
 
Conclusion: 
 While difficult to draw conclusions from preliminary data, it is apparent 
that food security is a very complicated issue. Many farmers were not able to 
participate in the project, but based on the data available, I was able to 
determine that CSA programs can potentially pose a solution for the issue of 
food insecurity in Hawaiʻi.  
 
 
Mentor: Prof. Mark Glick 
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Biophysical Characterization of Mycobacterium tuberculosis 
 Superoxide Dismutase 

 
Tuberculosis caused by bacterial infection of Mycobacterium tuberculosis is a 
potentially deadly disease that affects over one-third of the global population. 
When a host macrophage attempts to phagocytose M. tuberculosis, they 
release reactive oxygen species (ROS) in an oxidative burst. ROS can cause 
cellular damage and can be potentially toxic, however, it has been shown that 
M. tuberculosis is able to survive in conditions of high oxidative stress. One 
mechanism that allows for M. tuberculosis survival in oxidative stress 
conditions is the catalyzation of ROS with hydrogen to form hydrogen 
peroxide and water by the protein superoxide dismutase (SOD). SOD from M. 
tuberculosis (MtSOD) is a Cu/Zn superoxide dismutase lacking the zinc binding 
site. Unlike other homologs, not much is known about its folding and function. 
Interestingly, MtSOD contains a Pierced Lasso Topology (PLT). A PLT is a knot-
like topology formed when a portion of the polypeptide chain pierces through 
a covalent loop formed by a disulfide bond and seems to be important in 
biological function and protein activity.  
 
In this work, we characterize the biophysical properties of MtSOD using 
thermodynamic and kinetic measurements. To determine the role of metals, 
we investigated the apo (containing no metals) and holo (containing metal) 
state and compared it to the human homolog. Furthermore, the reduced and 
oxidized state of MtSOD was also tested to determine the role of the PLT. 
 
 
Mentor: Dr. Ellinor Haglund 
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Evaluating the Role of Sexual Selection and Wing Evolution as Drivers of 
Diversity in Picture Wing Flies (Hawaiian Drosophilidae) 

 
The Hawaiian Drosophilidae, a group of over 1,000 endemic vinegar flies, 
represents one of the most extreme examples of an adaptive radiation in both 
Hawaiʻi and the world. As a result, the group has attracted intensive research 
interest aiming to elucidate the evolutionary forces responsible for such 
diversity. Studies of the picture wing clade, a group of 117 species of Hawaiian 
Drosophila known for their elaborate courtship behaviors and ornately 
patterned wings, have led researchers to propose sexual selection as a 
primary driver of diversification. By building on past molecular work and a 
photographic database of wing pattern variation, we test for the role of sexual 
selection as a driver of wing pattern diversity. We present a novel forty-eight 
character dataset that captures wing pattern variation among a set of sixty-
four species of Hawaiian Drosophilidae, including fifty-four picture wing 
species, for a total of 169 coded wings. Using this data, along with a molecular 
estimate of evolutionary history for the group, we fit a series of statistical 
models that correspond to alternative modes of morphological evolution and 
evaluate their fit using standard information criteria. We find a clear signal of 
evolutionary history in the novel morphological data, little evidence for 
increased wing patterning over evolutionary time, and limited support for 
sexual selection’s role. These sexual selection results are likely impacted by a 
lack of statistical power, suggesting that adding additional picture wing 
species to the dataset should be a priority for future research into the clade’s 
evolution. 
 
 
Mentor: Dr. Robert Thomson 
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Identifying New Regulators of Amyloid-Beta in Neurons 
 
Afflicting an estimated 5.5 million Americans, Alzheimer’s Disease (AD) is a 
progressive neurodegenerative disorder characterized by the loss of cognitive 
function, language, and memory. In AD, a pathological hallmark in the brain is 
the accumulation of amyloid-beta (Ab), a peptide fragment that is derived 
from amyloid precursor protein (APP). The intracellular trafficking of APP and 
its secretases is a critical determinant of whether APP is cleaved into Ab. The 
exocyst, a highly-conserved 8-protein trafficking complex, binds to Rab 
GTPases on intracellular vesicles, which are guided by the exocyst to their 
destination for exocytosis. We hypothesize that the exocyst is a critical 
regulator of APP intracellular trafficking and thus Ab production. For this 
study, we used primary mouse hippocampal neurons and the SH-SY5Y human 
neuroblastoma line, which can be differentiated into neurons with retinoic 
acid. We generated a stable SH-SY5Y cell line overexpressing an APP transgene 
(mutAPP) as well as a shRNA knockdown of Exoc5, a central subunit of the 
exocyst. We show that knockdown of Exoc5 results in decreased Ab secretion 
and increased intracellular APP. We also show that Exoc3L2, a gene in which 
a single nucleotide polymorphism is significantly associated with an increased 
risk in AD, associates with the classical exocyst complex. Lastly, using 
proximity ligation assay, we show that, in differentiated SH-SY5Y cells, insulin 
induces exocyst assembly and attenuates exocyst and APP interactions. These 
experiments show for the first time that the exocyst plays a key role in Ab 
secretion in human neurons, perhaps in-part regulated by insulin.  
 
 
Mentor: Dr. Ben Fogelgren 
 
Co-Authors: Rachel Sachs, Ross K. Villiger, Michael A. Ortega 
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Genome Sequences of New Bacteria Species 
 
Formal taxonomic descriptions of new bacteria species require information 
about their genomes. Single method approaches based on sequencing and 
assembly of short fragments of DNA typically provide incomplete genomes, 
which precludes precise determination of genome size and limit assignment 
of coding sequences, a region of DNA or RNA whose sequence determines the 
sequence of amino acids in a protein. Here, two genome sequencing methods, 
Illumina and MinION, were used to generate sufficient short and long 
fragments of DNA, respectively, to assemble complete or almost complete 
genomes of new bacteria species cultivated in Hawai‘i. 
 
Culture BL16E is a novel Pseudoflavitalea isolated from a lava cave. The 
genome assembly comprises one contig of 8,553,899 bp, with an average fold 
coverage of 60.33x. There are 7,031 coding sequences, 6 rRNAs and 59 tRNAs. 
 
Culture 67A is a novel Thalassolituus isolated from seawater in Kāne‘ohe Bay. 
The genome assembly comprises 28 contigs totaling 5,898,637 bp, with an 
average fold coverage of 127.51x. There are 5,174 coding sequences, 3 rRNAs 
and 52 tRNAs. 
 
Culture 73W is a novel Caulobacter isolated from seawater in Maunalua Bay. 
The genome assembly comprises 6 contigs totaling 4,004,027 bp, with an 
average fold coverage of 175.4x. There are 3,690 coding sequences, 9 rRNAs 
and 52 tRNAs. 
 
These data will be used to support formal taxonomic descriptions of the 
bacteria in question. Further in silico analyses will refine current assemblies of 
more than one contig. 
 
 
Mentor: Dr. Stuart Donachie 
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Light Acclimation as a Tool for Improved Survival and Growth of Juvenile 
Montipora capitata 

 
Coral reefs around the world face massive degradation due to global climate 
change. In response, active restoration efforts which aim to preserve 
ecosystem function have become increasingly popular among the scientific 
community. Raising and out planting sexually produced corals, grown by 
rearing and settling larvae on massive scales is a particularly promising 
approach. However, there still remain many key gaps in our understanding of 
coral sexual reproduction and how it may be utilized in the context of 
restoration. Few studies have defined optimal abiotic conditions for rearing 
juvenile corals, conditions which are both species and location dependent. In 
this study, Montipora capitata larvae were reared, settled and placed into 
varied abiotic conditions to examine how two different levels of flow and 
three different levels of light interact and impact post-settlement survival and 
growth. Additionally, this study investigates the novel idea of light 
acclimation, the process of slowly increasing light availability, as a first 
attempt to alter abiotic conditions in synchrony with the changing biological 
requirements of juvenile corals. This study demonstrates how critical 
interactions between light and flow can be strategically managed to enhance 
the growth and survival of M. capitata for restoration purposes. Importantly, 
this study also highlights the ability to adapt restoration protocols for 
increased capability by addressing gaps in our knowledge of coral sexual 
reproduction and early life history. 
 
 
Mentor: Dr. Crawford Drury 
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The Impact of the Neuroprotective Beta-Amyloid Core Fragment on Pro-
Inflammatory Responses in Model Microglial Cells 

 
Alzheimer’s disease (AD) is a neurodegenerative disorder for which there are no 
treatments that prevent or reverse its progression. AD pathogenesis is characterized 
by the accumulation of a toxic peptide known as beta-amyloid (Ab), which leads to 
neuroinflammation, neurodegeneration, and impaired cognitive function. A non-
toxic core fragment of Ab, YEVHHQ (AbCore), has been found to mitigate toxic 
effects caused by full-length Ab. However, a full understanding of the mechanism 
for this mitigation remains to be elucidated.  
 
The relation of neuroinflammation to AD progression has been shown to involve an 
interaction between full-length Ab and microglia, the brain’s resident immune cells. 
Ab accumulation in AD pathogenesis fosters a shift in the phenotype of microglia to 
an activated state, up-regulating microglial release of pro-inflammatory molecules. 
The research question addressed in this study is: Does the AbCore activate signaling 
pathways through microglial receptors to reduce Ab-linked pro-inflammatory 
responses?  
 
Rodent BV2 and EOC-20 cell lines provided highly accessible in vitro models derived 
from primary mouse microglia. The impact of the AbCore on Ab-triggered changes 
in the cell lines was assessed through: 1) changes in morphology between resting 
and activated states; 2) quantification of extracellular levels of pro-inflammatory 
cytokines and 3) intracellular oxidative stress; 4) assessment of intracellular 
inflammatory pathways; and 5) markers for phagocytosis. 
 
The AbCore was found to significantly reduce Ab-induced pro-inflammatory 
responses in microglial model cell lines. Results from this study inform on how the 
AbCore mitigates Ab’s neuroinflammatory effects and could have important 
implications in designing AD therapeutics.   
 
 
Mentor: Dr. Robert Nichols 
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Adriel Robidoux 
Molecular Bioscience & Biotechnology  
Presenting for UROP 
Oral Presentation: Chemistry, Session 2 (10:45-11:45a) in ʻAwa  
 
 

Isolation of Plant Growth Promoting Actinobacteria  
from Brachypodium distachyon Roots 

 
Plant growth promoting bacteria (PGPB) are a promising alternative to 
conventional fertilizers and pest control agents. Problems in field trials, 
however, have hindered the broad use of PGPB. Many PGPB are Gram-
negative and have been studied extensively, but much less is known of the 
colonization strategies of Gram-positive PGPB, such as Actinobacteria. Our 
research objectives were to isolate and identify a diverse library of 
Actinobacteria, analyzing specimens that have beneficial plant growth 
promoting properties to characterize a primary colonizing species for further 
examination. Bacteria were isolated from the rhizoplane and endorhizosphere 
of the roots of Brachypodium distachyon, a model plant for cereals. Unknown 
isolates were identified via 16S RNA sequencing and alignment with BLAST 
database. Identified isolates sharing 99.7% or above 16S sequencing 
homology with species known to demonstrate plant symbiont features were 
selected for further testing for presence of virulence factors, biofilm 
formation, and other human pathogenic indicators. Redundancy within the 
library was reduced by using whole-cell proteins fingerprints barcodes from 
matrix-assisted laser desorption ionization (MALDI) tandem time of flight 
mass spectrometry and MALDI BiotyperTM software. Five representative PGPB 
species isolated from B. distachyon under sterile conditions were selected and 
standard growth curves of these species were established by 
spectrophotometry and CFU counts. Lab reproduced communities of known 
bacterial population were co-cultured with axenic B. distachyon seeds and 
intended to grow to maturity. Plant growth promoting functions were to be 
assessed regularly over the course of growth using in vitro assays. The onset 
of the COVID19 pandemic prevented access to the laboratory to successfully 
complete this project, which was terminated early in the growth of the co-
culture. 
 
 
Mentors: Dr. Qing Li and Dr. Margaret Baker 
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Ellena Isabelle Ruiz 
Studio Art, certificate in Women's Studies 
Presenting for Honors 
Oral Presentation: Art, Session 1 (9:30-10:30a) in Kukui  
 
 

Fleshy Familiarity: Expanding Art 
 
My Honors Portfolio, Fleshy Familiarity, consists of two series of painted 
works, a zine, and a complementary playlist. The zine, The Opposite of 
Violence is Creation is my theory in practice. The purpose of the zine is to be 
accessible, artistic, a route to form community, digestible knowledge for 
informed citizens, and continually growing with the world. It has progress 
pictures of my paintings, photographs from my creative process, and 
watercolor sketches. The second series, the Violence of Intimacy, is six oil 
paintings informed by my lived experience from Hellscapes and queer 
writings. These writings include Cherríe Moraga, Gloria Anzaldúa, Dr. José 
Esteban Muñoz, Dr. Chris Finely, Dr. Lani Teves, Audre Lorde, and Monique 
Wittig. Lastly, the series entitled Hellscapes, consists of six acrylic paintings 
informed by the sexual harassment and assault that has been a consistent part 
of my life and a punk playlist that turned my anger and frustration into mark-
making. My goal for this portfolio is to create little and consistent revolutions 
to work towards decolonization. Saving the land from imperialism isn’t a one-
person job. Still, my role as an artist is to imagine a better future and connect 
with people through emotions to instigate more significant change. My work 
would fall under the category of indigenous art for settlers, the violence I 
depict is not for those who have experienced it but for those who haven’t.  
 
 
Mentor: Debra Drexler 
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Joy Sanchez 
Ceramics  
Presenting for UROP 
Oral Presentation: Art, Session 1 (9:30-10:30a) in Kukui  
 
 

Creating Ceramic Glazes using Native Found Materials 
 
A ceramic glaze is a mixture of materials suspended in water that is applied to 
a ceramic body. This mixture is heated at a high temperature, becomes liquid 
and fuses to the ceramic body. Varying temperatures and materials can alter 
the glaze’s qualities. 
 
This project focuses on the incorporation of native found materials in ceramic 
glaze formulation. Materials were gathered around the island of O`ahu and 
used to create ceramic glazes. These materials were fired at varying 
temperatures to go through observation and physical testing to assess key 
factors such as aesthetic quality, durability and compatibility with the ceramic 
body. The objective was to discern whether a glaze can be created utilizing at 
least one native found material as an ingredient. 
 
This work is informed by my experience of creating glazes and is driven by my 
curiosity of using found materials in my art. 
 
 
Mentor: Brad Taylor 
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Jennifer Sato 
Sociology   
Presenting for Honors 
Oral Presentation: Mental Health, Session 2 (10:45-11:45a) in Limu Kala  
 
 

Educational Background, Stress, and Mental Health  
Among Students at the University of Hawaiʻi 

 
Studies found that an individual’s educational background affects one’s 
mental health later in life. Higher levels of education are thought to provide 
additional economic resources, fewer long-term stressors, and more social 
support, which should lead to better mental health. However, it remains to be 
established whether mental health is affected by a specific type of education. 
This study investigates whether the type of high school education, private or 
public, affects the mental health of college students in Hawaiʻi. This study also 
examines how the COVID-19 pandemic has influenced their daily lives and 
mental health. 287 students at the University of Hawaiʻi at Mānoa completed 
an online survey which asked questions about education history, mental 
health status, and the COVID-19 pandemic. The study found that mental 
illness diagnoses, depressive symptoms, and perceived stress levels were not 
significantly different when comparing public and private school educated 
college students. However, private school educated students were found to 
be more prepared for college and had an easier time transitioning to college 
compared to their public school educated counterparts (p=<0.001). 
Depression symptoms during the pandemic increased to levels high enough 
for possible clinical depression diagnoses (22.9 and 23.1). Statistical analysis 
found that the higher perceived stress an individual experiences in life, the 
greater the risk that the individual would experience depressive symptoms 
(p=<0.001). Students who report having a mental illness diagnosis have a 
greater risk of clinical depression symptoms (p=0.004). 
 
 
Mentor: Dr. Krysia Mossakowski 
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Erica Sawczynec 
Physics, minor in Astrophysics 
Presenting for Honors 
Oral Presentation: Astronomy & Engineering 1, Session 1 (9:30-10:30a) in 
Olonā  
 
 

Asteroseismology of a Nearby Resolved Binary 
 
Gyrochronology is a promising tool that can be used to estimate the ages of 
stars based on  their  rotation  periods.   Although  well  constrained  for  
intermediate-aged  solar-mass  stars,  gyrochronology relationships have 
always been poorly defined for cool-dwarf stars—in part to a lack of precise 
age-rotation cool-dwarf calibrators in the intermediate-old age range. We 
study a nearby resolved wide-binary system, HIP 43232, with a solar-like and 
an M dwarf component to add a new benchmark to the M dwarf 
gyrochronology relationship. We  generate  light  curves  for  both  targets  
utilizing  Campaigns 5 & 18 of the Kepler 2 (K2) Mission. We estimate the age 
of the solar-like primary using the lightcurves from K2 and modeling of the 
oscillation frequencies—asteroseismology—using the Models for Stellar 
Astrophysics (MESA). Utilizing the K2 lightcurves and a ground-based Zwicky 
Transient Facility (ZTF) lightcurve, we estimate the rotation period of the M 
dwarf secondary. We estimate the age of HIP 43232 to be ~3.6 Gyr and the 
rotation period of the M dwarf to be ~42 days making HIP 43232B one of the 
first middle-aged M dwarf gyrochronology calibrators. When compared to 
several theoretical gyrochronology models, the age-rotation period 
relationship of HIP 43232B best fits a new model from Spada & Lanzafame 
2020 that assumes the inner core and outer envelope of cool-dwarfs rotate at 
different speeds. Further calibration of this model could bring us one step 
closer to finally understanding the lifetimes of cool-dwarfs. 
 
 
Mentors: Dr. Jennifer van Daders, Dr. Daniel Huber 
 
Co-Authors: Dr. Jason Curtis, Nicholas Saunders, Dr. John Tonry, Dr. Warrick 
Ball 
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Katrina (Nina) Shuping 
Interdisciplinary Studies certificate in GIS 
Presenting for UROP 
Oral Presentation: Society, Session 2 (10:45-11:45a) in Naupaka  
 
 
Exploring Jacobsonian Theories of Neighborhood Safety in European Cities: A 
study of Safe Neighborhoods in Amsterdam, Copenhagen, Milan and Rome 

 
The way cities and physical environments are planned and designed impacts 
the way that we move, live in, and experience cities. Understanding the links 
between infrastructure and how people interact with the infrastructure is 
critical when we are designing spaces. This paper explores the relationship 
between infrastructure and safety. The project investigates urban planning 
and design theories related to safety put forth by two people prominent in 
American urban sociology, Jane Jacobs and Edward Glaeser and explores if 
these theories around safety hold true in European cities.  
 
Specific safety indicators generated by Jacobs and Glaeser were used to look 
for areas within selected case study cities outside of the U.S. that meet the 
criteria for theorized “safety sites.”  I then compare the number of these 
“safety sites'' within a city to their safety score from the 2019 Safe Cities Index. 
Google Earth street view was then used to examine all the streets within each 
area looking for sites that meet the “safety sites'' criteria. The number of 
safety sites found and safety score was then compared. 
 
Overall when the safety score increased so did the number of safety sites. The 
Pearson's Correlation Coefficient was calculated at .927 showing that there is 
a strong degree of correlation between number of safety sites and safety 
score with 90% confidence.  This research shows the necessary first step in 
showing that the number of safety sites and safety scores are not random and 
is an avenue of research worth pursuing more extensively. 
 
 
Mentor: Dr. Jennifer Darrah 
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Zoey Simmons 
Molecular Cell Biology, minor in Chemistry, certificate in German 
Presenting for UROP 
Oral Presentation: Plant Science, Session 1 (9:30-10:30a) in ʻUlu  
 
 

Powerful Poppies: Argemone Use in Traditional Medicines 
 
The Papaveraceae (poppy) family is well known for containing medicinal 
plants. Poppy species have been used throughout history in traditional 
medicine and are also known to contain bioactive compounds. Prickly 
poppies, genus Argemone, are a relatively understudied group of poppies with 
their traditional uses being even less well documented. To better understand 
the prevalence of Argemone usage in traditional medicine and their 
connection to Argemone bioactivity, a literature synthesis was conducted.  
 
Literature searches were conducted using Pubmed Medline and Web of 
Science, which yielded a total of 327 potentially relevant publications. Of 
these, 76 met inclusion criteria and were included in the synthesis. Studies 
describing ethnomedicinal use by cultural practitioners were separated from 
papers testing bioactivity, with each category having 18 and 58 papers, 
respectively. In both categories, papers were evaluated for plant species, 
location, details of medicinal preparation (ethnomedicinal), type of assay 
performed (clinical), and the disease or symptom treated.  
 
Based on the papers reviewed, Argemone species are used in India, South 
America, and Africa, with some species being used outside of their native 
ranges. Preparations are used to treat a variety of ailments, most commonly 
digestive and skin conditions. Most studies evaluated used Argemone 
mexicana extracts, indicating there may be a need for further research 
investigating the ethnomedicinal and bioactive properties of other Argemone 
species as well as the preparations themselves. Overall, considerable evidence 
was gathered to indicate high and general bioactivity within the Argemone 
clade, highlighting these as medicinal plants similar to others within 
Papaveraceae. 
 
 
Mentors: Dr. Kasey Barton, Keoki Baclayon 
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Anjali Skilton 
Chemistry  
Presenting for UROP 
Poster Presentation: Session 3 (12:00-1:00p) in Pili 
 
 

Synthesis and Induction of Defects of Magnesium Diboride 
 
As a worldwide energy crisis looms ever nearer, scientists are searching for 
alternative energy sources. Hydrogen fuel cells show major promise as the 
next potential clean energy supplier. The high hydrogen to mass ratio of the 
magnesium diboride (MgB2) to magnesium borohydride system makes it a 
prime candidate for hydrogen storage for use with fuel cells. Unfortunately, 
synthesis of MgB2 has several obstacles. Though thermodynamically 
favorable, the process requires extreme temperatures. This coupled with poor 
kinetics hinders application in commercial use. The aim of this project was to 
induce structural defects to the lattice of MgB2 during synthesis via the 
introduction of additives in hopes lower hydrogenation cycling conditions of 
MgB2. Carbon (in the form of nano-graphene) and aluminum were added to 
magnesium diboride (in an air-free environment) and milled (via ball-mill). The 
mixtures were then pelletized and cooked in a tube furnace. Characterization 
by Solid-state nuclear magnetic resonance (NMR) was conducted on the 
cooked pellets. Analysis of the NMR data coupled with previous transition 
electron microscope (TEM) analysis confirmed the carbon and aluminum 
additives were successful in inducing lattice structure defects which are usable 
for future studies in hydrogen cycling of MgB2 complexes.  
 
 
Mentor: Dr. Craig M Jensen 
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Ronja Steinbach 
Marine Biology, minor in Botany 
Certificates in Honors and Marine Options Program 
Presenting for Honors, UROP 
Oral Presentation: Marine Biology 1, Session 2 (10:45-11:45a) in Limu Kohu  
 
 

Malassezia is Widespread, Highly Generalist, 
and Has Undescribed Diversity in Our Oceans 

 
There is limited information on marine fungi, but we suspect that there is 
substantial uncharacterized diversity. One such example is Malassezia, a 
genus of fungus generally associated with mammalian skins. This fungus has 
recently been found widespread in the ocean, where its distribution, diversity, 
and host-specificity are still largely unknown. To address these gaps in our 
knowledge, we analyzed marine samples from Waimea Bay, Oʻahu, and others 
provided by collaborators in Washington and Massachusetts. Using 
polymerase chain reactions with Malassezia-specific primers, we sequenced 
our samples using Illumina high-throughput sequencing technology. Based on 
those results, we created a new phylogeny. We then analyzed the diversity, 
host-specificity, and location-specificity of marine Malassezia using 
community ecology statistics implemented in R. Our PERMANOVA indicated 
that there was no significant difference in Malassezia diversity across the 
three study locations. Furthermore, our analysis showed that this genus 
exhibits non-significant host-specificity at broad taxonomic ranks. Our findings 
are consistent with Malassezia being a generalist and adds further support for 
its prevalence in the ocean. Additionally, we identified four putative new 
clades. Our enhanced understanding of the biogeographical distribution of 
marine Malassezia was an important preliminary step to understanding the 
role of these fungi in marine ecosystems. Furthermore, we expect to use our 
results to update a database of marine fungi—a historically under-studied 
group—and open the door for the description of new species. 
 
 
Mentors: Dr. Anthony Amend, Dr. Fouad El Baidouri 
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Claire Elise Strand 
Biology (B.S.)  
Presenting for UROP 
Oral Presentation: Marine Biology, Session 3 (12:00-1:00p) in Limu Kohu  
 
 

Environmental DNA Assay of Shark Species Diversity in Kāneʻohe Bay 
 
Worldwide declines in shark populations have become a major threat to the 
stability and functionality of marine ecosystems. Shark conservation and 
management efforts are contingent on ecological surveys of existing 
biodiversity, but the ability to account for entire biodiversity pools may 
require more than traditional survey methods, such as permitted longline 
tagging and baited remotely operated visual (BRUV) methods. Due to the 
reclusive nature of many species, many may go undetected. This research 
project investigated and evaluated the analysis of eDNA as a complementary 
approach for traditional survey methods in Hawai‘i. Two sampling sites in 
Kāneʻohe Bay, Hawai‘i, were selected from a set of historical shark tagging 
data, because of their contrasting and seasonally changing species diversities. 
Seawater samples were collected with a Niskin sampler, at depth, during the 
winter months of 2020-2021 from the two sites. The water samples were 
placed on ice and returned to the laboratory where they were filtered through 
0.2 µm cellulose filters. The samples were then metabarcoded with two shark-
specific primer pairs targeting the mitochondrial 12S region, a region that can 
discriminate between individual species. DNA sequences were identified using 
existing online databases and then compared to the historical shark tagging 
data. This comparison assesses the success of eDNA sampling in its ability to 
capture shark diversity and provide new information on shark species diversity 
in winter months. The potential for eDNA sampling to provide more 
comprehensive bio-inventories of ecologically important but reclusive species 
could aid in the continuation of future shark conservation. 
 
 
Mentors: Dr. Peter Marko, Patrick Nichols, PhD Candidate 
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Kristina Theam 
Marine Biology  
Presenting for UROP, Also presenting at Tester's 
Oral Presentation: Marine Biology 1, Session 2 (10:45-11:45a) in Limu Kohu 
 
 

Investigating the Molecular Basis of Color Change in Sapphirinid Copepods 
 
Copepods are the most abundant multicellular animal group on the planet. 
These microscopic crustaceans form the basis of most aquatic food webs, 
serving as the essential link between photosynthetic phytoplankton and 
larger, heterotrophic marine sea creatures. Sapphirinidae is a unique family of 
Cyclopoid copepods found locally in Hawaiʻi. Copepods in this group are well 
known for their intensely iridescent cuticle, which gives their bodies a 
sapphire-like appearance. Although these copepods have a global 
distribution, there are no published transcriptomes for the group available on 
public databases. Because transcriptomes only reflect the RNA sequences of 
genes that were expressed at the time the organism was preserved, 
comparisons between transcriptomes allows researchers to investigate 
differential gene expression at different timepoints, between sexes, between 
developmental stages, and more. Furthermore, Sapphirinid copepods are 
unique study organisms because they are morphologically very different from 
other copepods. While most copepods have a singular three-partite eye, 
Sapphirinid copepods have three distinct eyes. This group also exhibits strong 
sexual dimorphism as males are larger than females and exhibit circadian 
rhythm-linked color changes throughout the day. These characteristics have 
been hypothesized to be linked to species recognition, mate choice, and other 
forms of communication. Generating transcriptomes for locally caught 
Sapphirinid species will allow us to study the organization and function of their 
genes, and the first phylogeny of the Sapphirnidae family can be constructed. 
This project will shed a light on a unique, but understudied family of copepods, 
allowing us to uncover the jewels of Hawaiʻi’s waters. 
 
 
Mentor: Dr. Megan L. Porter 
 
Co-Author: Mireille Steck 
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Liam Thropp 
Journalism  
Presenting for Honors 
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Media Ownership in Post-Communist Czech Republic: 
History’s Impact on Media Integrity and the Dismantlement of Democracy 

 
Freedom of Expression is a fundamental characteristic of a democratized 
republic, and after the removal of Communism in the early 1990s, the Czech 
Republic began to reform the way people consumed media based on this 
expression. As it has evolved, the media system was swiftly deconstructed 
from its predecessor and expanded into new media formats. The Czech media 
system became a more commercialized industry compared to its former 
propaganda-based structure. Though as it became more profitable, many new 
faces became shareholders of emerging Czech media businesses -- including 
political figures -- which fostered public distrust. Through the historical 
analysis of various Czech publications, media company transactions, and 
historically significant political events, it is possible to retrace why the current 
media system has compromised its integrity through external pressure. Past 
articles from the newspaper Rudé právo, reporting on historical events in 
Czech history, contain underlying criticism of political movements which we 
associated through frame analysis. Journalism in the Czech Republic has 
undergone dramatic ideological change, and this research hopes to provide 
historical reasoning for the current Czech media landscape. 
 
 
Mentor: Dr. Ann Auman 
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Pamela Toh 
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Investigating the Effects of Circadian Disruption on  
Drosophila melanogaster Oogenesis 

 
Many animals, including the fruit fly Drosophila melanogaster, exhibit 
numerous physiological benefits from a healthy gut microbiome, including 
improved nutrient harvesting and reproductive success. However, the 
attributable mechanisms remain unknown. To investigate the pathways by 
which microbes enhance host fecundity, we use the model organism D. 
melanogaster because of its relatively simple microbiome composition and 
powerful array of genetic tools. Preliminary studies show that Drosophila 
females exhibit higher levels of oogenesis when raised in microbe-rich (MR) 
vs. microbe-poor (MP) environments. RNAseq data comparing flies raised in 
MR vs. MP conditions identified differential expression in several D. 
melanogaster circadian rhythm-related genes including Timeless (tim) and 
Takeout (to). We hypothesise that proteins involved in circadian-rhythm may 
also be involved in regulating the host response to microbial signalling that 
induces oogenesis.  
 
The Gal4-UAS transgene system was used to perform RNAi-mediated 
knockdown of tim, to, or pdf expression in the gut. Female pupa from each 
genetic cross were placed in either MR or MP conditions. Five to eight 
replicates of each condition were collected per cross, with 5 flies per replicate. 
After 3 days of exposure, ovaries were dissected, stained with a nucleic dye, 
and visualized under epifluorescence. The number of mature eggs were 
counted.  
 
Our preliminary data show that knockdown of tim may decrease microbe-
induced oogenesis. This result indicates that tim may play a regulatory role in 
oogenesis. Further testing will be conducted using classical mutants to 
confirm the initial results.  
 
 
Mentor: Dr. Joanne Yew 
  



	 112	

Darcy Tokunaga 
Molecular Cell Biology, minor in Public Health 
Presenting for Honors 
Oral Presentation: Medicine 2, Session 2 (10:45-11:45a) in ʻIwaʻiwa  
 
 

The Role of the Exocyst in Signal-Induced CD36 Membrane Trafficking in 
Skeletal Muscle Cells 

 
By 2030, 86.3% of adults are projected to be overweight or obese. This rising 
trend correlates to the diagnosis of type-2 diabetes as a result of obesity-
related insulin resistance. Obesity is associated with elevated plasma free 
fatty acid (FFA) levels through increased adipose tissue lipolysis and 
insufficient FFA utilization. Whereas insulin normally inhibits lipolysis, with 
insulin resistance, this inhibitory response is decreased. Prolonged exposure 
of the skeletal muscle to elevated FFA levels leads to ectopic intramyocellular 
lipid accumulation and lipotoxicity, where the accumulation of lipid 
intermediates such as diacylglycerol and ceramides leads to insulin resistance 
and impaired insulin-induced glucose uptake. 
 
Fatty acid translocase CD36 facilitates acute uptake of FFA in response to 
insulin and contraction in skeletal muscle. Previous research highlights the 
role of the exocyst trafficking complex in FFA uptake in cultured adipocytes. 
Our study utilized proximity ligation assay (PLA) to investigate the effect of 
insulin and AMPK-activator ionomycin on exocyst holocomplex assembly and 
recruitment to CD36 vesicles. Using PLA and co-immunoprecipitation we 
identified Rab GTPases associated with the exocyst and CD36 vesicles in 
response to stimuli. We measured a decrease CD36 cell surface delivery in 
skeletal myoblasts with disrupted exocyst activity using an in-cell Western 
analysis approach. Our data suggests that the exocyst is necessary for insulin- 
and contraction-induced CD36 trafficking in skeletal myoblasts. Further 
studies will continue to investigate the mechanism through which the exocyst 
regulates FFA uptake and lipid metabolism in skeletal muscle to help our 
understanding of ectopic lipid accumulation leading to insulin resistance.  
 
 
Mentor: Dr. Noemi Polgar 
 
  



	 113	

Giorgio Tran 
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Presenting for UROP 
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Ultrasound mediated gene therapy for hemophilia B 
 
Hemophilia B is an X-linked inherited bleeding disorder caused by mutations 
in the blood clotting factor IX (FIX). People with this disease do not clot 
appropriately and suffer from many complications related to prolonged 
bleeding times. Current therapy requires replenishing FIX with recombinant 
protein, which is inconvenient, expensive, and sometimes not successful. 
Hemophilia B is attractive for gene therapy because restoring as little as 1% of 
FIX activity can ameliorate the bleeding. Developing gene therapy efforts use 
viral vectors to deliver FIX to patients. However, viral methods have 
limitations such as nonspecific localization and unwanted immune responses. 
In our lab we are developing a non-viral, minimally invasive, and anatomically 
precise approach for treating hemophilia B. This method utilizes lipid 
microbubbles, plasmids, and Focused Ultrasound (FUS) for delivery. The 
plasmid, which expresses a more active form of human FIX (hFIX), known as 
hFIX Padua, is attached to microbubbles. These microbubbles, injected 
intravenously, are subjected to FUS as they pass through the liver, leading to 
destruction of the bubbles and deposition of the expression construct in 
hepatic cells. Seven days after transfection in mice that lack FIX, FUS treated 
mice (n=11) show recovery of approximately 2% of FIX activity, with one 
mouse showing almost complete restoration of FIX activity (~80%). We are 
presently studying the reliability and range of results from this technique.  
 
 
Mentors: Dr. Cynthia Anderson, PhD; Dr. Ralph Shohet, MD; Abigail Avelar 
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Promoting Biodiversity in a Pinch: The Influence of a Hawaiian  
Coastal Refuge on Ghost Crab (Ocypodidae) Size, Density, and Abundance  

on Oahu, Hawaiʻi 
 
In an effort to preserve ecosystem biodiversity, marine protected areas 
(MPAs) are established following governmental regulations. Protected areas 
are based on the fundamentals of the spillover effect, leading to the areas 
adjacent benefiting from the conservation. To better understand the 
significance of the refuge, ghost crabs (genus Ocypode, Hawaiian name Ōhiki), 
which tunnel deep into the sand and leave behind burrow holes, were used as 
an indicator species. The goal of this research was to compare the size, 
abundance, and density of ghost crabs inside and outside of James Campbell 
National Wildlife Refuge (JCNWR) to better understand the conservation 
success towards increasing beach biota. First, the sandy locations along the 
site were mapped using a GPS, then transects were randomized both inside 
and outside JCNWR. Within each transect, the burrow holes were counted, 
and the diameters were measured to estimate body size and abundance. The 
total number of burrows per unit area was used to calculate population 
densities. The results show no significant difference in ghost crab size, 
abundance, or density when comparing these variables inside and outside the 
refuge. The results suggest the refuge may not have a significant impact on 
the population metrics for ghost crabs, as they are an important component 
to the food web that the protected shorebirds prey upon. Ultimately, the 
findings from this research can aid in conservation efforts at JCNWR to better 
protect the terrestrial crab. 
 
 
Mentor: Dr. Kathleen Cole 
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Kosuke Tsuzuki 
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Presenting for UROP 
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Synthesis of Medicinally Relevant Unsymmetrical Organobismuths Derived 
from Activated Ester Intermediates 

 
Antibiotic resistant bacteria are a rising concern in public health and there is 
an interest in searching for new classes of antibiotics. Bismuth compounds are 
known for their antibiotic activity and various reports demonstrated the 
ability to inhibit certain enzymes, such as b-lactamase, enzyme responsible for 
resistance against penicillin-based antibiotics. Moreover, the bismuth salts 
are environmentally benign and have low toxicity. Therefore, bismuth-based 
metallodrugs have potential to be used as an efficient treatment against 
bacterial infections. This project focused on synthesis of trisubstituted 
organobismuth compounds bearing amide functional group through reaction 
of an activated ester precursor with amines. This approach led to preparation 
of the target compounds simply by varying the amines in the last step. Ten 
target compounds were prepared in 34-95% yield range. The compounds 
were characterized by NMR, HPLC and submitted for biological testing. 
 
 
Mentor: Dr. Jakub Hyvl 
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Ross T. Turner 
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Development of 3D Sculpting Workflows for Anatomical Research and 
Animation/Gaming Applications  

 
Is it possible for a novice to utilize photogrammetry to mimic studio quality 
models for animations and video games in a home environment?  
 
I will show that my research started at the John A. Burns Medical School where 
we are utilizing photogrammetry to create highly accurate anatomical models 
based off of scanned cadavers. I took these methodologies and catered the 
workflows to the average student creating a way for students to create the 
same high quality results from their home using affordable products. I will 
demonstrate how a student can take a complex tangible sculpture and bring 
it to life in animation by using photogrammetric concepts to scan the model, 
optimize the model, and animate the model in a low-cost workflow. 
 
So far I have shown that a student on a budget can create high quality 
photogrammetric scans for animation. The only budgetary issue I have 
discovered is having a computer to process the initial scans. While processing 
power results in cleaner models, you can still produce relatable results by 
lowering the processing power but upping the artistic ability. I tested running 
the process on a budget desktop and was still able to create sound models by 
means of digitally sculpting in the finer details missed by lower processing 
ability. 
 
In conclusion, I have discovered that many of the complicated processes can 
be automated allowing for anyone to take tangible objects and use them 
virtually for a wide range of uses such as animation,  games, historical records, 
and 3D printing. 
 
 
Mentor: Brittany Biggs 
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Anna Ung 
Biochemistry 
Presenting for UROP 
Poster Presentation: Session 1 (9:30-10:30a) in Pili 
 
 

Role of Origin Recognition Complex Subunit 4 (ORC4) Protein  
in Erythroblast Enucleation 

 
The Origin Replication Complex subunit 4 (ORC4) is one in six subunits of the 
Origin Replication Complexes (ORCs) which is essential for initiating licensing 
at DNA replication origins and recruiting adaptor molecules necessary for 
various cellular processes. Previously, we reported that ORC4 also plays a vital 
role in polar body extrusion (PBE) during oogenesis in which half the 
chromosomes are extruded from the oocyte. We hypothesized that ORC4 
might play a broader role in chromatin elimination. We tested its role in 
enucleation during the development of erythrocytes. Murine erythroleukemia 
(MEL) cells can be propagated in culture indefinitely and can be induced to 
enucleate their DNA by treatment with Vacuolin-1, thereby mimicking normal 
erythrocyte enucleation. We found that ORC4 appeared around the nuclei of 
the MEL cells with Vacuolin-1 treatment, gradually increasing in thickness 
before enucleation. We then tested whether ORC4 was required for MEL 
enucleation by down regulating ORC4 with siRNA-ORC4 during Vacuolin-1 
treatment and found that this prevented MEL enucleation. These data are 
consistent with the model that ORC4 is required for erythroblast enucleation 
just as it is for oocyte PBE. They suggest a new model in which ORC4 
expression is a marker for the initiation to the enucleation pathway. 
 
 
Mentor: Dr. W. Steven Ward, Dr. Hieu Nguyen 
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Bailey Wanner 
Psychology, minor in Education, certificate in German  
Presenting for UROP 
Oral Presentation: Mental Health, Session 2 (10:45-11:45a) in Limu Kala  
 
 

Ethnic Identity and Sense of Belonging in College Students in Hawaiʻi 
 
For individuals from ethnic-minority backgrounds, ethnic identity, or 
belongingness, positive association, involvement with, and interest in or 
knowledge of one’s own ethnic group, is positively associated with self-
esteem and sense of belonging. However, less is known about the role of 
American identity in both ethnic minority and ethnic majority populations on 
self-esteem and belonging. The current manuscript considers how these 
constructs apply in the state of  Hawaiʻi, which is considered a “true” melting 
pot within the United States, but where relations between people from 
different ethnic groups are often contentious or strained in light of the 
coercive overthrow of the Hawaiian monarchy. Special attention is given to 
the theoretical frameworks that inform the measurement and study of ethnic 
identity, self-esteem, and belonging. Preliminary results indicate that people 
who identify as white have weaker ethnic identities, while Japanese and 
Chinese participants reported higher levels of self-esteem. Additionally, the 
researchers found that both the Native Hawaiian and LatinX/Hispanic sample 
have a lower American identity compared to the other ethnic samples. 
Furthermore, Native Hawaiians also showed to have more social 
connectedness. Implications for ethnic identity and sense of belonging in 
Hawai'i will be discussed.  
 
 
Mentor: Dr. Emily Daubert, Assistant Professor  
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Henrik Weiberg 
Global Environmental Science  
Presenting for UROP 
Oral Presentation: Hawaiʻi, Session 3 (12:00-1:00p) in Naupaka  
 
 

Megafaunal Abundance and Diversity at the Abyssal Seafloor 
 of Station Aloha 

 
Abyssal seafloor ecosystems, such as Station Aloha, are poorly understood, 
although particulate organic carbon (POC) flux is thought to be an important 
driver of benthic faunal abundance and biodiversity. To better understand 
these ecosystems, this study aims to address how abyssal benthic megafaunal 
communities differ with POC flux. Abundance and diversity of megafauna 
were estimated to address these differences. Estimations were made using 
photographic data collected by the ROV Luukai, which consists of high-
resolution photos collected in a transect across the seafloor at ~4700 m depth. 
Megafauna were tabulated to evaluate the ecosystem trends and 
functionality. Patterns were then compared to other benthic locations at 
similar depths in the Clarion-Clipperton Zone (CCZ) and off the eutrophic 
California coast. Megafaunal abundance at Station Aloha was relatively low 
compared to other abyssal benthic sites located under more eutrophic surface 
waters. Furthermore, the low abundance of megafauna at Station Aloha 
remains consistent with low POC flux to the deep ocean. However, a diversity 
of feeding types including suspension feeding, surface deposit feeding, 
predation, and scavenging are expected to be prevalent at Station Aloha due 
to the species variation within the data. Ecological patterns found at Station 
Aloha were found to be similar to ecosystems with low POC flux in the nearby 
CCZ. These findings suggest that there is low food supply to the abyssal 
ecosystems around Station Aloha, but there may be a diversity of approaches 
to utilize the food that reaches the benthos. 
 
 
Mentor: Dr. Craig Smith 
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Hoaloha (Alvin) Westcott 
Hawaiian Language  
Presenting for UROP 
Oral Presentation: Hawaiʻi, Session 3 (12:00-1:00p) in Naupaka  
 
 

Identification of Hawaiian Rainbows 
 
Introduction:  There are so many rainbows that appear in the skies of Hawaiʻi 
that the state is referred to as the “Rainbow State”.  Long ago, Hawaiians 
recognized the significance of rainbows as signs of aliʻi, events, and omens.  
Hawaiians were such keen observers of the environment that they identified 
roughly 20 distinct types of rainbow.  These types range from various rainbow 
fragments to full blown double rainbows.  While there are some descriptions 
of these types of rainbow and their meanings, there is no known documented 
source that provides both descriptions and photographs of these various 
types.   
 
Methods:  The methods used to investigate the types of Hawaiian rainbow 
were as follows: 1).  Knowledgeable faculty and kūpuna were identified and 
meetings were conducted to discuss the topic and to glean relevant 
information.  2).  The repository of Hawaiian language radio interviews 
conducted by Dr. Larry Kimura in the 1970s was searched and relevant 
recordings were reviewed.  3).  The Hawaiian language newspapers were 
searched and relevant articles reviewed.  4).  Several Hawaiian stories/legends 
were reviewed for relevant information. 
 
Results:  Based on the research, candidate photographs along with 
descriptions and meanings of the various rainbow types were documented.  A 
website was created in both Hawaiian and English to communicate the 
findings of this study.   
 
Conclusion:  The Hawaiian language sources used for this project have 
provided some important insights, however; the results garnered only begin 
to fill in the gaps of knowledge.  Much more research needs to be conducted 
on this topic. 
 
 
Mentor: Dr. Laiana Wong 
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Andrew Winnicki 
Physics  
Presenting for INBRE 
Oral Presentation: Medicine 1, Session 1 (9:30-10:30a) in ʻIwaʻiwa  
Poster Presentation: Session 1 (9:30-10:30a) in Pili 
 
 
Machine Learning and Metabolomics: Diagnosis of Malignant Breast Cancer 

 
Breast cancer is one of the leading causes of death among women in the US, 
and early diagnosis of the disease contributes significantly to the survival rates 
of patients.  Metabolomics data, which can be obtained in a non-invasive 
manner, has recently opened up novel, high-potential areas in quantitative 
analysis. In this study, machine learning methods were leveraged to analyze 
several hundred metabolomic signatures of breast cancer patients towards 
discrimination between malignant and benign tumors. Samples of plasma 
were taken from 100 female breast cancer patients (50 from malignant and 
50 from benign tumors) and metabolites were extracted using liquid 
chromatography-tandem mass spectrometry. After feature selection, these 
data where then analyzed using an ensemble of 8 different models: decision 
tree, gradient boosting, random forest, elastic net, linear discriminant 
analysis, support vector machine, nearest shrunken centroids, and a neural 
network.  Variations on these models were included in analysis, including 
principal component transformations. The most successful model was built 
using recursive feature selection and a logistic regression model with L1 
regularization, which had an accuracy score of 95.0% and a biomarker panel 
of 42 assembled metabolites from the original 358. With the Wilcoxon-
selected feature set of 34 metabolites, gradient boosting and random forest 
algorithms also returned accuracy scores of up to 95% and with an AUC of 
0.98. Future refinements on these models could eventually lead to the use of 
the biomarkers in a clinical setting, helping to improve survival rates through 
early detection of malignant breast cancer tumors. 
 
 
Mentors: Dr. Youping Deng, Dr. Yujia Qin 
 
Co-Author: Dr. Mayumi Jijiwa 
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Landon Wong 
Tropical Agriculture & the Environment  
Presenting for UROP 
Oral Presentation: Plant Science, Session 1 (9:30-10:30a) in ʻUlu  
 
 
Host Status of Rotylenchulus reniformis and Meloidogyne javanica on Vitex 
rotundifolia, Sida fallax, Ipomea pes-caprae brasiliensis, and Prichardia sp 
 
Many plant diseases such as fungi, nematodes, viruses, and bacteria affect the 
health of native plants. Two pathogenic nematodes, Meloidogyne javanica 
and Rotylenchulus reniformis, are common plagues of garden and landscape 
plants.  M. javanica is a species of root-knot nematode which causes roots to 
form tumor like galls on the root tips preventing growth and decreasing 
nutrient absorption efficiency (Fig. 1). This will often result in slowed growth 
and weakened health of the plants (Hussey, 1973).  
 
R. reniformis causes general poor health in host plants. These nematodes 
infect the plant host roots and reduces secondary root growth. Nematode 
infection also impairs  nutrient absorption. An infected plant will be unable to 
absorb nutrients and will show typical symptoms of nutrient deficiency (Wang, 
2007). 
 
The purpose of this experiment was to determine the host status of common 
native Hawaiian landscape plants. The hypothesis was that the native plants 
will be host to both Meloidogyne javanica and Rotylenchulus reniformis. 
  
Sida Fillax, Vitex rotundifolia and the Prichardia sp. Were found to not be good 
hosts of Rotylenchulus reniformis. Sida fillax appears to have been a moderate 
host to M. Javanica. Ipomea pes-caprae brasiliensis was an excellent host from 
Meloidogyne incognita and Rotylenchulus reniformis. M. Javanica was not 
tested on Ipomea pes-caprae brasiliensis.   
 
Certain outliers indicate that future research should focus on repeat trials to 
account for external variables and that testing on further native plants would 
give a broader understanding of the impact of nematodes on the native forest.  
 
 
Mentor: Dr. Brent Sipes 
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The Honors Program provides opportunities for talented and motivated 
undergraduates to excel in their academic studies. Students complete a challenging 
enquiry-based curriculum that encourages independent research and creative 
expression. They enjoy intimate and personalized educational experiences within 
the setting of a large research university through small classes, dedicated advising, 
peer mentorship and faculty-guided projects. The Honors Program promotes critical 
thinking and oral, written and audio-visual communication skills; respect for 
diversity and commitment to social justice; and civic participation and capacity for 
leadership. It fosters among its students and faculty a sense of identity and a joy in 
scholarship, which it communicates to the university and the community.  
manoa.hawaii.edu/undergrad/honors/ 

 

 
 
The Undergraduate Research Opportunities Program (UROP) under the Office of the 
Vice Chancellor for Research (OVCR) coordinates and promotes opportunities for 
undergraduate students across all disciplines at the University of Hawaiʻi at Mānoa 
to engage in faculty-mentored research and creative work. UROP serves all 
undergraduate students in all disciplines by offering financial and programmatic 
support that includes: project and presentation funding; the Summer 
Undergraduate Research Experience (SURE) and accompanying SURE Symposium; a 
database of on- and off-campus research and creative work opportunities; and, in 
collaboration with the Honors program, the Undergraduate Showcase Event. 
manoa.hawaii.edu/undergrad/urop/  


