
	
	

	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
Undergraduate	Research	and	Creative	Work	

	
	3	May	2019	–	8:50am	to	3:00pm		

East-West	Center	
Honolulu,	Hawaiʻi	 	
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SCHEDULE	
	

	
	

	
	
	 	

TIME	 ACTIVITY	 LOCATION	

	
8:50-9:20a	

	
Registration	and	
Breakfast	
	

	
Garden	Dining	Rooms	
(Basement)	

9:25-9:30a	 Opening	Ceremony	 Garden	Dining	Rooms	
(Basement)	
	

9:35-10:45a	 Oral	Presentations	
Session	One	
	

Conference	Rooms	
(2nd	Floor)	

10:45-10:55a	 Break	 	

10:55a-12:05p	 Oral	Presentations	
Session	Two	
	

Conference	Rooms	
(2nd	Floor)	

12:05-12:15p	 Break	 	

12:15-1:15p	 Oral	Presentations	
Session	Three	

Conference	Rooms	
(2nd	Floor)	
	

1:30-3:00p	
	

Lunch	&	Poster	Session	
	

Garden	Dining	Rooms	
(Basement)	
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MAP	
East-West	Center	

	

ORAL	SESSIONS:	

	
*	Koi	room	is	located	on	basement	floor	adjacent	to	
Garden	Dining	Rooms	

	
LUNCH/POSTER	SESSION:	
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LOCATION	
	

	
	
	

	

East-West	Center	Conference	Rooms	
Oral	Presentations	Session	One		 	 9:35a	-	10:45a	
Oral	Presentations	Session	Two						 10:55a	-	12:05p	
Oral	Presentations	Session	Three		 12:15p	-	1:15p	

	
	
	

Pago	Pago	 Arts	&	Humanities	

Tagore	 Natural	Sciences	//	Arts	&	Humanities	

Kaniela	 Natural	Sciences	

Sarimanok	 Natural	Sciences	

Kamehameha	 Natural	Sciences	

Washington	 Natural	Sciences	

Pacific	 Engineering	&	Computer	Sciences	

Mandarin	 Engineering	&	Computer	Sciences	
	

Sejong	 Social	Sciences	

Koi	 Library	Treasures	Video-Shorts	
Competition	Screening	&	Awards	

	
	

	
East-West	Center	Garden	Dining	Rooms	

Lunch	&	Poster	Session	 				 1:30p	-	3:00p	
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Oral	Presentations	Session	One	
9:35	-	10:45a	

	
	

Pago	Pago		 	 Arts	&	Humanities	
	

Joelle	Byars	 Release	
	
Jason	Stancil	 Iris:	An	Exploration	of	Human	Trafficking	

Through	a	Modern	Fantasy	Lens	
	
Fiona	Lynch	 “If	You	Loved	Me”	Novel	
	
Tristan	Yver	 Meaning	Through	Responsibility	
	

	
Tagore	 	 	 Natural	Sciences	

	
Cori	Sutton	 The	Impact	of	the	Updated	Cervical	Cancer	

Screening	Guidelines	in	Women	>65	Years	of	
Age:	A	10-Year	Retrospective	Analysis	

	
Madison	Williams	 Investigating	the	Regulation	of	Amyloid	

Intracellular	Trafficking	in	Alzheimer's	
Disease	

	
Natalie	Kochanowski	 Protein	Kinase	C	Binding	Protein	Inhibits	

Hypoxia	Inducible	Factor	1	Activity	
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Oral	Presentations	Session	One	
9:35	-	10:45a	

	
	

Kaniela	 	 	 Natural	Sciences	
	

Max	Nakamoto	 Relative	Size	Learning	in	Honeybees	
	
Jasmine	Kropik*	 Housing	Mice	on	Corncob	Bedding	May	

Confound	Outcomes	in	Metabolic	Studies	
	
Lucas	Shigemitsu	 Examination	of	Myostatin	Inhibition	on	

Inflammatory	IL-1β	Expression	in	the	
Rheumatoid	Arthritis	Synovial	Fibroblast	
(RASF)Cells	

	
Tally	Nakamura	 (no	title	submitted)	
	

	
Sarimanok		 	 Natural	Sciences	

	
Nina	Bean*	 Similar	Responses	to	High	Temperature	

Stress	Among	Coral	Parents,	Larvae,	and	
Juveniles	

	
Delaney	Coleman	 	 Do	Lab	Cultured	Copepods	have	Different	

Escape	Behaviors	when	Exposed	to	Different	
Speed	Predators?	

	
Evan	Strouse	 	 Dietary	Effects	on	Captive	Hawaiian	Tree	

Snails																
	

Lexi	Heaton	 	 	 Genetic	Connectivity	of	Pavona	varians	
throughout	the	Hawaiian	Archipelago	

	 	

*  next to name indicates student is also presenting a poster on the same project 
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Oral	Presentations	Session	One	
9:35	-	10:45a	

	
	

Kamehameha	 	 Natural	Sciences	
	

Gabriella	Jelffs*	 The	Role	of	HMGB1	and	its	Isoforms	in	the	
Pathogenesis	of	Malignant	Mesothelioma	

	
Natalie	Kamada*	 Distinguishing	Unique	Molecular	Identities	of	

Burkitt	Lymphoma	through	Raman	
Spectroscopy	

	
Reniel	John	Morales	 Evaluation	of	Specificity	and	Accuracy	of	

Programmable	Recombination	via	Cas9-
guided	GIN	Recombinase	in	Integrating	
Exogenous	DNA	in	the	Human	Genome	

	
Riley	Powers	Parks	 A	Combined	Evidence	Phylogeny	of	Knob-

Scaled	Lizards	
	

	
Washington	 	 Natural	Sciences	

	
Larissa	Kara	Ault	 	 Evaluating	Immune	Checkpoint	Blockades	in	

PD-1	and	TIGIT	Pathways	for	Impacting	HIV-1	
Persistence		

	
Jenny	Fang	 	 	 The	Involvement	of	Epigenetics	in	Two	Cave	

Associated	Evolved	Traits	
	

Kellie	Goya	 	 	 Polyphenol	Content	in	Different	Varieties	of	
Momordica	charantia	

	
	

	 	

*  next to name indicates student is also presenting a poster on the same project 



	
 

7	

Oral	Presentations	Session	One	
9:35	-	10:45a	

	
	

Pacific	 	 	 Engineering	&	Computer	Sciences	
	

Casey	Jones	 Developing	an	Experimental	Platform	to	
Study	Thermal	Transport	in	Nanomaterials	

	
Chad	Saito	 Hydrophobic	Surfaces	for	Contact	

Electrification		
	
Nathan	Diaz,	Christopher	Development	of	a	Novel	Docking	Station	for	
Flaris,	Sean	Foster,	Greg		Resident	Autonomous	Underwater	Vehicles	
Okita,	Jonathan	Wallen	
	
Mick	Colling,	Steven	Kim,	Design	of	a	Modular	Human	Powered	Vehicle	
Chris	Li,	Andrew	Lo,	Sean	While	Incorporating	a	Slot	and	Tab	
Sueno,	Wyman	Tong,		 Technique	
Irene	Tsang,	Yoshio		
Yoshizumi,	Qicheng	Zhou	
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Oral	Presentations	Session	One	
9:35	-	10:45a	

	
	
Mandarin	 	 	 Engineering	&	Computer	Sciences	 	

	
Sean	Agpaoa,	Katylynn	 Box	Farm	
Chun	Fat-Ardren,	Erin	Hashimoto,		
Devin	Kaaikaula,	Mark	Miyazaki,		
Gabor	Paczolay,		Aneka	Patterson,		
Joe	Patterson,	Michael	Perez,		
Keith	Shipley,	Russell	Tolentino,		
James	Thesken,	Preston	Tran	
	
Gelsey	Duarte,	Matthew		loT	Wave	Energy	Drone	Charging	Device	
Iwane,	Leland	Machii,	Petra	Melounova	 	
	
Jordan	Florita,	Bryant	 Fabrication	of	a	Filter	Exchanging	Mechanism	
Higa,	Sydney	Inouye,		 with	Remote	Control	and	Precision	
Heather	Situ,	Daniel		 Capabilities	for	the	UH88	Telescope	

	 Vanta	
	
	
Sejong	 	 	 Social	Sciences	 	

	
Mason	Higa*	 	 Perceptions	of	Nutrition	in	Adolescents	

	
Jessica	Ramirez*		 	 A	Secondary	Data	Analysis	of	the	Quality	of	a	

Unique	Diet	Quality	Index	Score	for	Infants	in	
Puerto	Rico	and	Hawaii	

	
Mollie	Ferguson,		 	 Perceptions	and	Use	of	Complementary	
Brittany	Odegard		 	 and	Alternative	Medicine	in	Hawaiʻi	

	
Charissa	Tan		 	 Caring	for	the	Person:	An	Application	of	the	

Biopsychosocial	Model	in	Pre-medical	
Education	

*  next to name indicates student is also presenting a poster on the same project 
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Oral	Presentations	Session	Two	
10:55a	-	12:05p	

	
	

Pago	Pago		 	 Arts	&	Humanities	
	

Kasey	Schmidt*	 Purposeful	Storytelling:	Adapting	the	Legend	
of	Ka'ahupāhau	into	a	Children's	Picture	
Book	

	
	
Makena	Duffy,	 “Not	So	Crazy	Quilt”:	Narrative	Short	Film	
Briana	Smith	
	
Nathan	Lehano	 Native	Clay	Deposit	Identification,	Extraction,	

Processing	
	
Shirley	Sypert	 Human	Resources	through	Language	and	

Music	
	

	
Tagore	 	 	 Natural	Sciences	

	
Mark	Achenbach,	 Statistical	Analysis	of	Theoretical	Models	for	
Alexandria	Holthaus*		 Evolution	of	the	Tadpole	Galaxy	
	
John	Bredall,	 The	Spanish	Dancer	Puts	on	a	Show:	The	
Erica	Sawczynec*		 2018	Outburst	of	the	Changing	Look	AGN	

NGC	1566	
	
Rachel	Bellah	 Testing	Thermal-Reflective	Paint	and	

Insulating	Additives	on	Mars	Soil	Simulant	
	
Kaimi	Kahihikolo	 Prediction	of	Thermal	Output	Trends	
	 	

*  next to name indicates student is also presenting a poster on the same project 
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Oral	Presentations	Session	Two	
10:55a	-	12:05p	

	
	

Kaniela	 	 	 Natural	Sciences	
	

Cyrus	Ma	 A	Mes	Substituted	1,2-benzoazaphosphole	as	
Potential	Transfer	Hydrogenation	Candidate	

	
Sage	Morningstar	 The	Evolution	of	Reef	Fish	Acoustic	Social	

Behavior:	Repertoire	of	the	Angelfish	
Centropyge	potteri,	and	the	Butterflyfish	
Prognathodes	basabei	in	Social	Contexts	

	
Shelby	Roberson,	 Exploring	the	Life-History	of	Hawaiian	
Angelica	Valdez		 Limpets	Using	Oxygen	Isotope	Analysis	
	

	
Sarimanok		 	 Natural	Sciences	

	
Stephanie	Bell	 	 Mortality	Distribution	of	the	Hawaiian	Short	

eared	Owl	(Asio	flammeus	sandwichensis)			
	

Daniela	Casillas	 	 Do	Recently	Translocated	Black-footed	
Albatross	(Phoebastria	nigripes)	Chicks	
Respond	to	Artificial	Social	Attraction?	

	
Vanessza	Andrea	Lopez	 Are	All	Cesspools	Created	Equal?	Evaluating	

their	Connection	to	Coastal	Water	Quality	
	

Cuong	Tran	 	 	 Updating	Historical	Shoreline	Change	Rates	
of	North	Kāʻanapali,	Honokōwai,	and	Kahana,	
West	Maui	
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Oral	Presentations	Session	Two	
10:55a	-	12:05p	

	
	

Kamehameha	 	 Natural	Sciences	
	

Kazuumi	Fujioka*	 Development	of	a	Redundancy	Reduction	
Algorithm	for	Molecular	Dynamics	
Simulations	

	
Jonathan	Aurelio	 Study	of	Population	Genetics	of	Leptospira	in	
Ibanez	 Hawaiʻi	
	
Brett	Cain,		 Impact	of	Configurations	in	𝛼-conotoxins	in	
Chloe	Delos-Reyes	 Conus	virgo	in	the	Development	of	

Anthelmintic	Drugs	
	
Jeannie	Ho	 	 	 Deciphering	Molecular	Mechanisms	of	Zinc	

	 	 	 	 	 Dependent	Morphogenesis	in	
Mycobacterium	smegmatis	

	
	

Washington	 	 Natural	Sciences	
	

Nataliya	Panova*	 Effect	of	Zika	Virus	Infection	on	Blood	
Monocyte-derived	M1	and	M2	Type	
Macrophages	

	
Vasant	Patwardhan	 Analysis	of	the	Effect	of	the	Longevity	

Associated	FOXO3	Genotype	on	Telomerase	
Activity	in	a	Japanese-Okinawan	Cohort	

	
Kevin	Pham	 	 	 The	Potential	Role	of	ABCC6	in	Regulation	of	

Cardiac	Functions		
	

Anthony	Silva	 	 Transposon	Screen	of	Marinobacter	HI15-87	
Mutants	in	Dissolved	Organic	Matter	

*  next to name indicates student is also presenting a poster on the same project 
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Oral	Presentations	Session	Two	
10:55a	-	12:05p	

	
Pacific	 	 	 Engineering	&	Computer	Sciences	

	
Benjie	Bersamira	Jr.,	 2018-2019	ASME	Human	Powered	Vehicle	
Christian	Jayme	Castillo,		 Project	
Kyle	Anthony	Castillo,		
Ryan	Chun,	Dylan	Okada,		
Erwin	Pastrana,	Lynmuel		
Sam	Ramos	
	
Christopher	Campos,	 Autonomous	Electric	Vehicle	System	
Jianhao	Fang,	Zachary		
Fujiwara,	Tabytha	Inong,		
Shaun	Kim,	Blaise	Nakagawa,		
Rhianne	Suemoto,	Reyn	Takaki,		
Nicole	Teixeira,	Monica	Zaha	
	
Trevor	Shimokusu	 Enhancing	Particle	Separation	using	CO2	

Diffusiophoresis	and	Sheath	Flow	
	
Kayli	Chun,		 Development	of	High-Performance	
Mikhael	Polivany		 Hierarchical	Multifunctional	Polymer	&	

Ceramic	Nanocomposites	
	
Mandarin	 	 	 Engineering	&	Computer	Sciences	 	

	
Sabrina	Summers	 Homegrown	energy:	Fuel	Properties	of	

Pongamia	pinnata	
	

Sasha	S.	Yamada	 	 Using	Liquid	Metal	as	a	Low-Cost	Alternative	
for	Flexible	Electronics	

	
Brianna	Fujita,	Jaclyn		 Design	of	a	Rapid	Screening	Multi-Diagnostic	
Lee,	Kyle	Marcelino,		 Device	

	 Jonathan	Suda	
	

Huy	Nguyen,	Brianne	 Downwell	Remotely-Operating	Platform	
Tengan,	Charles	Wolstein	(DROP)	Module	
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Oral	Presentations	Session	Two	
10:55a	-	12:05p	

	
	

Sejong	 	 	 Social	Sciences	
	

Alea	T	Armintrout	 	 Locus	of	Control	as	a	Moderator	Between	
Aggression	and	Hostility	Attribution	Bias	

	
Alysia	Berglund	 	 Multimethod	Assessment	of	Self	

Disturbances	in	Schizotypy	
	

Tricia	Khun	 	 	 The	Making	of	"The	Tree	of	Life":	A	Khmer	
Short	Film	
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Oral	Presentations	Session	Three	
12:15	-	1:15p	

	
	

Pago	Pago		 	 Arts	&	Humanities	
	

Sarah	Armstrong	 From	Barbier	to	Médecin:	A	Revolution	of	
Surgery	at	the	Intersection	of	Art	and	Science	

	
Kenneth	Go	 “Struggle	for	Existence”:	Understanding	

Darwin’s	Rhetoric	in	On	the	Origin	of	Species	
	
Danielle	Woo	 Making	the	Most	of	What	We’ve	

Got:	Understanding	the	Paradox	of	
Postmodern	Fictional	Satire	in	the	Works	of	
Kurt	Vonnegut	and	George	Saunders	

	
Alexander	D	Tungpalan	 Challenging	Post-Truth	Rhetoric	Beginning	in	

the	Writing	Classroom	
	

	
Tagore	 	 	 Arts	&	Humanities	

	
Jeremiah	Bonilla	 Guns,	Art,	and	Empathy:	How	Filipinos	

Opposed	the	Japanese	Occupation	(1942-
1945)	

	
Dongyan	Jiang,	 Distributive	Agriculture:	Designing	for	a	
Creesha	Layaoen	 Neighborhood-based	Food	Economy	
	
Zoë	Erin	Sprott	 Generation	Liminal:	Stories	from	the	Cusp	
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Oral	Presentations	Session	Three	
12:15	-	1:15p	

	
	

Kaniela	 	 	 Natural	Sciences	
	

Rita	Ryan	 Textile	Conservation:	DNA	Profiling	without	
Destruction	

	
Kevin	Vergara	 Role	of	Zn2+	and	Alternative	Ribosomal	

Proteins	in	Protecting	Mycobacterium	
smegmatis	from	Oxidative	Stress	

	
Lacye	Yata	 Improving	a	Gold	and	Titanium	Containing	

Metallodrug’s	Efficacy	Against	Bladder	
Cancer	

	
	

Sarimanok		 	 Natural	Sciences	
	

Carla	Mae	Esquivel		 “Phil	Box	Jelly	Project”:	Education	Effort	to	
Promote	Awareness		to	Reduce	Injury	and	
Save	Lives	from	Box	Jelly	Stings	in	the	
Philippines	

	
Noah	Howins	 	 Impact	of	Physical	Reef	Characteristics	on	

Calcification	Rates	of	the	Kāneʻohe	Bay	
Barrier	Reef	

	
Brenna	Carroll	 	 Effects	of	Future	Ocean	Conditions	on	the	

Microbiome	of	Crustose	Coralline	Algae	with	
Implications	for	Coral	Settlement	and	Growth	

	
	 Amanda	Wong	 	 The	Seedling	Skirmish:	Native	vs.	Non-Native	

Plant	Competition	Under	Climate	Change	
Induced	Drought	in	Hawai‘i	 	
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Oral	Presentations	Session	Three	
12:15	-	1:15p	

	
	

Kamehameha	 	 Natural	Sciences	
	

Eileen	Chen	 Synthesis	of	Chiral	Bismuth	Complexes	
	
Jackson	Hornung	 Improvement	in	Drug	Design:	Optimizing	In	

Silico	Permeation	Methods	
	
Casie	Kubota	 Elucidating	the	Function	of	Species-Specific	

Active	Site	Residues	in	DAPA	Synthase	
	

	
Washington	 	 Natural	Sciences	

	
Landon	Negrillo	 	 Monocyte	Immune	Activation	During	HIV	

Infection,	Possible	Links	to	Central	Nervous	
System	Dysfunction	

	
Jasmine	Agustin	 	 Knockdown	of	Phosphoprotein	Enriched	in		
Padamada		 Astrocytes,	15kDa	(PEA-15)	Enhances	Cell	

Cycle	Progression	in	5637	Bladder	Cancer	
Cells	 	 	

	
Yi	Yu	 	 	 	 Role	of	Arc	and	PICK1	Interaction	in	

Regulating	Synaptic	Plasticity	
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Oral	Presentations	Session	Three	
12:15	-	1:15p	

	
	

Pacific	 	 	 Engineering	&	Computer	Sciences	
	

Kody	Wakumoto	 3D	Nonlinear	Mechanics	of	Interlocking	
Surfaces	

	
Joshua	Crunk,	Tucker	 Application	of	Nanocomposites	to	End-to-	
deCamp,	Joel	Pederson,		 End	Life	Cycle	of	a	Can-Sized	Satellite/Probe	
Tyler	Myers,	Adrian	Joel		
Ramirez	
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Oral	Presentations	Session	Three	
12:15	-	1:15p	

	
	

Sejong	 	 	 Social	Sciences	
	

Ashley	Faith	Cobile		 China’s	BRI	in	Africa	A	Key	Step	to	Controlling	
Global	Trade	Routes:	A	Threat	Assessment	
for	the	U.S.	

	
Lilly	Azouz	 	 	 Congruence	Between	Injection	Drug	User	

Clients’	and	Providers’	Perspective	of	Wound	
Care	

	
Victoria	Lee	 	 	 Tracking	Potential	Attrition	in	a	Child	Second	

Language	Learner’s	Phonological	
Development	after	a	Change	in	Learning	
Environment	

	
Ashlee	Laʻakea	Ai	 	 Kuhiawaho:	Imagining	Beyond	Settler	

Colonialism	Integrating	Historical	and	
Archaeological	Mapping	to	Restore	a	
Hawaiian	Cultural	Kīpuka		
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Library	Treasures	Video-Shorts	
11:00a	–	12:30p	

	
	

Koi	 	 	 	 Library	Treasures	
(More	info	regarding	the	Library	Treasures	Video-Shorts	are	on	page	141)	
11:00	Opening	Remarks		
11:15	Screening	of	Videos	(to	be	shown	in	the	order	listed	below)	
11:45	Q&A		
12:05	Award	Presentation		
12:20	Closing	Remarks	

	
Cyan	Tuttle	 	 	 Jean	Charlot	Collection	
Jade	Young	
Cody	Kaneshiro	

	
Tristen	Tanaka	 	 Mini	Treasure	
Brandon	Lapitan	
Paige	Sullivan	

	
Jonas	Gutzat	 	 	 MAGIS:	A	True	Treasure	
Yudai	Kojima	
Jacob	Hensley	

	
Erina	Miyajima	 	 Rare	Books	
Sunkyu	Lee	
Sara	Toguchi	

	
Adrian	Alarilla	 	 DVD	XXXXX	

	
Kylie	Staner	 	 	 Library	Treasures:	Maps,	Arial,	and	GIS	Lab	
Donson	Osurman	
Aldemar	Sanchez	

	
Sophia	Whalen	 	 Kajadifu	

	
Christina	Chang	 	 Find	Your	History:	Hawaiian	Pacific	Historian	

	
Dezmond	Applin	 	 Jean	Charlot	
Keahi	Delovio	
Nicole	Huber	
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Poster	Presentations	
1:30p	-	3:00p	-	Garden	Dining	Rooms	

	
	

Arts	&	Humanities	and	Social	Sciences	
	
	
Annalise	Halverson	 Evidence	of	Elevated	Substance	Use	in	High	

Need,	Low	Resource	Populations	
	

	
Mason	Higa	 	 	 Perceptions	of	Nutrition	in	Adolescents	
	

	
Sam	Jower,	Tricia	Khun,	 The	Home	Garden	Network:	Learning,		
Mary	Janell	Murro			 Growing	&	Healing	Together	
	

	
Lily	C.	Nugent	 	 The	Economic	Role	of	Hawaii's	Landscape	

Services		
	
	

Jessica	Ramirez		 	 A	Secondary	Data	Analysis	of	the	Quality	of	a	
Unique	Diet	Quality	Index	Score	for	infants	in	
Puerto	Rico	and	Hawaii	
	

	
Kasey	Schmidt	 	 Purposeful	Storytelling:	Adapting	the	Legend	

of	Ka'ahupāhau	into	a	Children's	Picture	
Book	
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Poster	Presentations	
1:30p	-	3:00p	-	Garden	Dining	Rooms	

	
	

Engineering	&	Computer	Sciences	
	
	
Joshua	Crunk	 	 Transparent	Conducting	Binders	for	

Transferable	Electronics	
	
	

Geoffrey	Garcia	 Development	of	an	Environmental	Chamber	
for	the	Study	of	the	Adsorption	Rates	of	
Gases	onto	the	Surface	of	2D	Materials	

	
	

Nathan	Park		 	 Hawaii	Muon	Beamline:	A	Test	Bed	for	New	
Particle	Detectors	
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Poster	Presentations	
1:30p	-	3:00p	-	Garden	Dining	Rooms	

	
	

Natural	Sciences	
	
	
Femke	Aan		 	 	 PTRH2	Controls	Cell	Size	through	Regulation	

of	ERK5	and	MEF2C	
	
	

Mark	Achenbach,	 	 Statistical	Analysis	of	Theoretical	Models	for	
Alexandria	Holthaus		 Evolution	of	the	Tadpole	Galaxy	

	
	

Nina	Bean	 	 	 Similar	Responses	to	High	Temperature	
Stress	Among	Coral	Parents,	Larvae,	and	
Juveniles	

	
	

John	Bredall,	 	 The	Spanish	Dancer	Puts	on	a	Show:	The	
Erica	Sawczynec		 2018	Outburst	of	the	Changing	Look	AGN	

NGC	1566	
	
	
Ashleigh	Epps	 Up,	Down,	or	All	Around:	Directionality,	

Linear	Extension,	and	Growth	Patterns	of	
Two	Coral	Species	in	Kaneohe	Bay	

	
	
Kazuumi	Fujioka	 Development	of	a	Redundancy	Reduction	

Algorithm	for	Molecular	Dynamics	
Simulations	

	
	

Huanli	Hu	 	 	 Understanding	Patients	With	Epilepsy	that	
Use	Unconventional	Treatments:	Medical	
Marijuana	Use	in	Hawaii	
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Poster	Presentations	
1:30p	-	3:00p	-	Garden	Dining	Rooms	

	
	

Natural	Sciences	
	

	
Tina	Thi	Huynh-Nguyen	 The	Effectiveness	of	Routinely	Removal	on	

Invasive	Algae	on	the	Population	Count	of	
Native	Hawai‘ian	Algae	in	Maunalua	Bay	

	
	

Gabriella	Jelffs	 	 The	Role	of	HMGB1	and	its	Isoforms	in	the	
Pathogenesis	of	Malignant	Mesothelioma	

	
	

Natalie	Kamada	 	 Distinguishing	Unique	Molecular	Identities	of	
Burkitt	Lymphoma	through	Raman	
Spectroscopy	

	
	

Jasmine	Kropik	 Housing	Mice	on	Corncob	Bedding	May	
Confound	Outcomes	in	Metabolic	Studies	

	
	

Leslie	Miller		 	 Isolation	of	Transcription	Factors	Regulating	
Alternative	Ribosomal	Protein	Expression	in	
Mycobacterium	tuberculosis	

	
	

Hailie	Anne	Neal	 	 Rapid	Consumption	of	Wood	may	Limit	the	
Role	of	Boring	Bivalves	in	the	NE	Pacific	as	
Ecosystem	Engineers		

	
	
Joycelyn	Ng	 	 	 Electrokinetic	Studies	of	Carbon	Micropearls	
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Poster	Presentations	
1:30p	-	3:00p	-	Garden	Dining	Rooms	

	
	

Natural	Sciences	
	
	
Nataliya	Panova	 	 Effect	of	Zika	Virus	Infection	on	Blood	

Monocyte-derived	M1	and	M2	Type	
Macrophages	

	
	

Geetika	Patwardhan	 Hypertension	as	a	Risk	Factor	for	Alzheimer’s	
Disease:	A	Bivariate	Logistic	Regression	of	
Patient	Demographics	in	Hawaii	

	
	

Lexus	Porter		 	 Identifying	Interactions	Among	Flavonoid	
Biosynthetic	Enzymes	with	the	Potential	to	
Influence	Metabolon	Formation	in	Citrus	
sinensis	

	
	
Asayena	Viengmany	 Zeta	Potential	Studies	of	Nanoparticle	

Colloids	
	
	

Logan	Watkins	 	 Hidden	Potential	of	Strawberry	Guava	
(Psidium	cattleianum)	
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Melounova	
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Shelby	Roberson,	Angelica	Valdez	
	
	
	
	
	
	
	

	
	 	

Abstracts	are	direct	from	presenters;	wording	
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Femke	Aan		
Molecular	Biosciences	&	Biotechnology	
Minor	in	Microbiology	
Natural	Sciences	
Capstone	
Poster	Presentation:	1:30-3:00pm	in	Garden	Dining	Rooms	
	

PTRH2	Controls	Cell	Size	through	Regulation	of	ERK5	and	MEF2C	
	

We	have	reported	that	a	frame	shift	mutation	in	the	peptidyl-tRNA	hydrolase	
2	(PTRH2;	also	called	Bit-1)	gene	causes	infantile-onset	multisystem	disease,	a	
devastating	disease	that	has	since	been	confirmed	in	five	more	patients.	This	
is	 a	 frame	 shift	 mutation	 that	 induces	 an	 early	 stop	 whereby	 the	 protein	
cannot	 be	 detected	 by	Western	 blotting.	 Patient	 fibroblasts	 that	 have	 the	
Ptrh2	mutation	were	found	to	become	very	large	when	plated	on	fibronectin.	
Previous	studies	on	cardiomyocyte	size	suggested	that	cell	 size	 is	 regulated	
through	 Extracellular-signal-Regulated	 Kinase	 5	 (ERK5)	 activity	 and	
subsequent	 activation	 of	 the	 downstream	 transcription	 factor	 Myocyte	
Enhancer	 Factor	 2C	 (MEF2C).	 We	 therefore,	 hypothesized	 that	 PTRH2	
expression	 is	 required	 to	 control	 cell	 size.	 Isolated	 patient	 fibroblasts	
containing	 the	mutation	 and	 age	matched	 human	 fibroblast	 controls	were	
used	for	all	experiments.	Western	blotting	confirmed	that	phospho	ERK5	and	
phospho	 MEF2C	 levels	 were	 upregulated.	 Western	 blotting	 was	 used	 to	
quantitatively	determine	the	levels	of	active	ERK5.	The	activity	of	MEF2C	was	
analyzed	 in	 a	 MEF2C-luciferase	 assay,	 in	 which	 the	 MEF2C	 promotor	 was	
linked	 to	 a	 luciferase	 readout.	 We	 then	 rescued	 PTRH2	 function	 by	
transfecting	in	wild	type	PTRH2	and	found	that	ERK5	and	MEF2C	activity	was	
decreased	 similar	 to	 control	 levels	 as	 determined	 by	 Western	 blot	 and	
luciferase	assays.	Analysis	of	our	 results	 show	that,	 in	patient	cells	with	no	
PTRH2	 protein	 expression,	 ERK5	 	 and	 MEF2C	 activity	 are	 increased	
significantly.	 	 This	 data	 points	 to	 a	 role	 for	 PTRH2	 in	 controlling	 an	 ERK5	
signaling	pathway	that	regulates	cell	size.	
	
	
Mentor:	Dr.	Michelle	L.	Matter	
	
Co-Authors:	Tamara	Folk,	Natalija	Glibetic		
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Mark	Achenbach,	Astrophysics	
Alexandria	Holthaus,	Astrophysics,	Minor	in	Math	
Natural	Sciences	
UROP	
Oral	Presentation:	Session	2	(10:55a-12:05p)	in	Tagore			
Poster	Presentation:	1:30-3:00pm	in	Garden	Dining	Rooms	
	
Statistical	Analysis	of	Theoretical	Models	for	Evolution	of	the	Tadpole	Galaxy	

	
The	Tadpole	Galaxy	 (UGC	10214/Arp	188)	has	a	peculiar	 feature	extending	
from	the	main	disk	of	the	galaxy	that	appears	to	be	a	tidal	tail	resulting	from	
the	 collision	 of	 two	 galaxies,	 yet	 the	 position	 of	 the	 second	 galaxy	 is	 not	
immediately	 apparent.	Observations	of	 neutral	 hydrogen	have	 suggested	a	
second	galaxy	is	located	behind	the	Tadpole,	implying	the	extended	feature	is	
an	entirely	new	type	of	tidal	feature	arising	from	a	unique	interaction	unlike	
others	 previously	 observed.	 We	 attempt	 to	 model	 this	 interaction	 using	
computer	simulations,	comparing	the	results	 to	real-world	data	to	obtain	a	
goodness-of-fit	 statistic	 for	 the	 initial	 conditions	of	 the	 simulation.	We	use	
Bayesian	optimization	to	determine	the	simulation	conditions	that	result	in	an	
interaction	 that	 best	 reproduces	 the	 observational	 data.	 Our	 best	 results	
come	from	a	simulation	of	a	spherical	galaxy	with	1/4	the	mass	of	the	main	
spiral	galaxy,	where	the	smaller	galaxy	falls	in	on	an	orbit	with	an	eccentricity	
of	1.1	and	hooks	around	behind	the	disk	of	the	large	galaxy.	
	
	
Mentor:	Dr.	Joshua	Barnes	
	
	 	



	
 

29	

Sean	Agpaoa,	Mechanical	Engineering	
Katylynn	Chun	Fat-	Ardren,	Mechanical	Engineering	
Erin	Hashimoto,	Mechanical	Engineering	
Devin	Kaaikaula,	Mechanical	Engineering	
Mark	Miyazaki,	Mechanical	Engineering	
Gabor	Paczolay,	Mechanical	Engineering	
Aneka	Patterson,	Biology	
Joe	Patterson,	Mechanical	Engineering	
Michael	Perez,	Mechanical	Engineering	
Keith	Shipley,	Mechanical	Engineering	
Russell	Tolentino,	Mechanical	Engineering	
James	Thesken,	Mechanical	Engineering	
Preston	Tran,	Mechanical	Engineering	
Engineering	&	Computer	Sciences	
UROP	
Oral	Presentation:	Session	1	(9:35-10:45a)	in	Mandarin			
	

Box	Farm	
	

Manned	extraterrestrial	missions	are	restricted	by	the	level	of	support	technologies	
that	need	to	be	developed	for	schedule	optimization	and	duration	extensions.	The	
University	of	North	Dakota	(UND)	is	one	of	the	few	facilities	funded	by	NASA	(since	
2015)	to	test	the	effects	extraterrestrial	mission	durations	have	on	the	human	body.	
These	tests	are	performed	in	the	Inflatable	Lunar	Mars	Habitat	(ILMH)	system	which	
consists	of	multiple	modules:	Living	Quarters,	Geology	Lab,	ExtraVehicular	Activities,	
Exercise	and	Human	Performance,	and	the	Greenhouse.		

	
Box	Farm	 is	 an	 indoor	 semi-autonomous	hydroponics	 garden	 that	uses	a	 robotic	
system	to	plant,	water,	transfer,	monitor,	and	harvest	vegetables	in	the	Inflatable	
Lunar	Mars	Habitat	(ILMH)	greenhouse	built	by	UND.	It	aims	to	reduce	the	number	
of	man-hours	spent	tending	to	the	greenhouse	by	maintaining	a	steady	supply	of	
vegetables.	The	system	is	designed	to	regulate	all	phases	of	a	plant’s	life	cycle.	The	
system	utilizes	a	robot	arm	transported	by	a	robotic	base	to	execute	specified	tasks.	
The	 arm	 is	 used	 to	 position	 cameras	 above	 plants	 residing	 in	 the	 grow	 trays	 to	
conduct	plant	health	analyses	and	grippers	to	transport	plants	from	one	designated	
area	 to	 another.	 This	 system	 was	 created	 for	 the	 Department	 of	 Mechanical	
Engineering	Senior	Design	project	and	consists	of	13	team	members.	The	goal	of	this	
system	 is	 to	 further	 technology	 in	 automated	 systems	 that	 will	 allow	 for	
extraterrestrial	colonization.		
	
	
Mentor:	Dr.	Trevor	Sorensen	
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Ashlee	La’akea	Ai	
Anthropology			
Arts	&	Humanities	-	Research	
UROP	
Oral	Presentation:	Session	3	(12:15-1:15p)	in	Sejong			
	
Kuhiawaho:	Imagining	Beyond	Settler	Colonialism	Integrating	Historical	and	

Archaeological	Mapping	to	Restore	a	Hawaiian	Cultural	Kīpuka		
	

Kuhiawaho	is	a	famous	ʻili	ʻāina	(small	parcel	of	land)	situated	on	the	banks	of	
ke	awa	lau	o	Pu‘uloa	(the	many	harbors	of	Pu‘uloa),	in	Waiawa,	‘Ewa	district,	
on	O‘ahu.		In	the	past,	its	fertile	soil	and	abundant	freshwater	springs	created	
a	 mosaic	 of	 loʻi	 kalo	 (taro	 patches)	 and	 loko	 iʻa	 (inland	 fish	 ponds)	 that	
provided	 ample	 food	 resources	 for	 the	 local	 population.	 Kuhiawaho	 is	
considered	today	as	a	cultural	kīpuka,	an	area	that	has	been	largely	left	intact	
and	 able	 to	 withstand	 the	 destructive	 forces	 of	 settler	 colonialism	 and	
militarization	 in	 a	 region	 that	 is	 now	 known	 as	 Pearl	 Harbor.	 Trask	 (1998)	
identifies	 two	 types	 of	 settler	 colonialism-	 the	 first	 being	 Euro-American	
intrusion	 and	militarization,	while	 the	 second	 being	 Asian	 immigrants	who	
physically	transformed	the	landscape	to	meet	their	needs.	After	kanaka	were	
displaced	 at	 Kuhiawaho,	 the	 nature	 of	 food	 production	 transformed	 from	
communal	sustenance	to	profit	and	capitalism.	 Instead	of	cultivating	native	
kalo	 (Colocasia	 esculata),	 immigrants	 altered	 these	 pre-existing	 Hawaiian	
systems	to	farm	wetland	rice	and	eventually	watercress.	In	many	cases	these	
systems	have	fallen	out	of	use	and	now	lie	obscured,	covered	in	vegetation	
overgrowth.	 This	 study	 will	 utilize/integrate	 ethnohistorical	 research	 and	
archaeological	survey	methods	to	identify	and	recover	traditional	agricultural	
and	aquacultural	systems	in	Kuhiawaho	to	aid	in	the	future	restoration	of	this	
place.	 	 	 Identifying	ancestral	 sites	 through	historical	documents,	maps,	and	
physical	ground	truthing	is	a	crucial	first	step	to	restoring	Kuhiawaho	to	a	place	
of	 abundance,	 one	 that	 efficiently	 fed	 generations	 of	 kānaka	 prior	 to	
colonization.		
	
	
Mentor:	Dr.	Kekuewa	Kikiloi	
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Alea	T	Armintrout	
Psychology	Minor	in	Sociology	
Social	Sciences	
Honors	
Oral	Presentation:	Session	2	(10:55a-12:05p)	in	Sejong			
	

Locus	of	Control	as	a	Moderator	Between		
Aggression	and	Hostility	Attribution	Bias	

	
Aggression,	 defined	 as	 a	 behavior	 or	 emotion	 that	 is	 intended	 to	 harm	
another,	 is	 a	 pervasive	 and	destructive	 feature	 in	 society	 that	may	 lead	 to	
violent	behavior.	A	related	construct	is	hostility	attribution	bias,	which	is	the	
tendency	 to	 interpret	 other’s	 actions	 as	 hostile.	 Research	 shows	 a	 positive	
association	between	hostility	attribution	bias	and	trait-level	aggression.	This	
is	likely	due	to	the	fact	that	people	who	are	aggressive	perceive	others	as	also	
being	more	aggressive.	Another	important	construct	is	locus	of	control,	which	
refers	 to	 where	 people	 attribute	 control	 in	 their	 lives.	 Studies	 show	 that	
external	 locus	 of	 control	 is	 associated	 with	 acting	 violently,	 though	 the	
interaction	between	locus	of	control	and	aggression	has	not	been	examined.	
The	 current	 study	 aimed	 to	 determine	 if	 locus	 of	 control	 moderates	 the	
relationship	 between	 trait	 level	 aggression	 and	 hostility	 attribution	 bias.	
Undergraduates	 (N=307)	 completed	 measures	 of	 aggression,	 hostility	
attribution	bias,	and	locus	of	control.	In	ambiguous	situations	(in	which	it	 is	
unclear	if	someone’s	actions	were	hostile),	those	with	high	internal	locus	of	
control	 and	 high	 trait	 aggression	 showed	 the	 highest	 levels	 of	 hostility	
attribution	bias	 and	 those	with	 high	 internal	 locus	 of	 control	 and	 low	 trait	
aggression	showed	the	lowest	levels	of	hostility	attribution	bias.	Participants	
with	high	external	locus	of	control	were	in	the	middle,	regardless	of	their	trait	
level	of	aggression.	As	one’s	hostility	attribution	bias	increases,	likelihood	of	
violence	 may	 increase	 as	 well,	 and	 identifying	 predictive	 personality	
attributions	is	important	in	the	effort	to	prevent	violent	behavior.	
	
	
Mentor:	Dr.	David	Cicero	
	
Co-Author:	Jonathan	Cohn	
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Sarah	Armstrong	
French		
Arts	&	Humanities	-	Research	
Honors,	UROP	
Oral	Presentation:	Session	3	(12:15-1:15p)	in	Pago	Pago			
	

From	Barbier	to	Médecin:		
A	Revolution	of	Surgery	at	the	Intersection	of	Art	and	Science	

	
Surgery,	which	emerged	as	the	frontier	of	medicine	at	the	intersection	of	art	
and	science,	brought	novel	meaning	 to	what	was	considered	a	science	and	
deepened	 the	 philosophical	 narrative	 of	 applied	 science	 in	 Enlightenment	
France.	 The	 process	 was	 gradual,	 deliberate,	 and	 hard-fought,	 but	 the	
transformation	of	the	surgeon	from	a	barbaric	artisan	to	Enlightened	scientist	
was	largely	accomplished	by	the	start	of	the	nineteenth	century.	I	argue	that	
a	 war	 of	 words	 behind	 this	 revolution	 was	 largely	 responsible	 for	 the	
promotion	of	surgery.	Exhibited	in	mémoires,	patent	letters,	and	Encyclopedia	
articles,	the	argument	was	fortified	by	successful	surgical	advancements	and	
treatment	of	illnesses,	including	lithotomies	and	the	advent	of	the	tourniquet.	
My	materials	included	primary	texts	in	French	and	secondary	texts	in	French	
and	 English.	 My	 methods	 were	 reading	 the	 texts,	 discerning	 important	
quotations	and	relevant	passages,	and	analyzing	the	texts	within	the	historical	
context	of	the	eighteenth	century.	My	conclusion	was	that	the	incorporation	
of	surgery	into	the	medical	arts	and	sciences	was	accomplished	through	the	
carefully	crafted	written	texts	of	philosophers,	surgeons,	and	lawmakers.		
	
	
Mentor:	Nathalie	Segeral	
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Larissa	Kara	Ault	
Molecular	Cell	Biology,	Certificate	in	French	
Natural	Sciences	
Honors,	UROP	
Oral	Presentation:	Session	1	(9:35-10:45a)	in	Washington			
	
Evaluating	Immune	Checkpoint	Blockades	in	PD-1	and	TIGIT	Pathways	for	

Impacting	HIV-1	Persistence		
	

HIV-1	infection	is	still	affecting	populations	on	pandemic	proportions	with	no	
immediate	effective	cure	or	vaccine.	Antiretroviral	therapy	(ART)	has	reduced	
morbidity	 and	 mortality	 in	 HIV-infected	 individuals	 by	 suppressing	 viral	
replication,	however,	the	HIV	virus	still	persists	in	cellular	reservoirs,	mainly	
latently-infected	memory	CD4+	T	cells.	Additionally,	chronic	inflammation	and	
immune	activation	induces	exhaustion,	notably	in	cytotoxic	CD8+	T	cells,	which	
are	critical	to	anti-HIV	immunity.		
	
Exhaustion	is	marked	by	sustained	expression	of	multiple	immune	checkpoint	
receptors	that	induce	inhibitory	intracellular	signaling	cascades.	Normally,	this	
maintains	 immune	 tolerance	 but	 is	 altered	 in	 chronic	 diseases.	 Immune	
checkpoint	 blockades	 have	 demonstrated	 restoration	 of	 immune	 cell	
functions	 by	 binding	 these	 receptors	 and	 preventing	 ligation	 of	 cognate	
ligands.		
	
In	 this	 study,	 an	 in	 vitro	 “Shock	 and	 Kill”	 strategy	 was	 used	 on	 samples	
collected	from	virally	suppressed	HIV-infected	donors.	Primary	HIV	latently-
infected	 CD4+	 T	 cells	 were	 reactivated	 with	 a	 latency	 reversing	 agent.	
Monoclonal	antibodies	were	used	to	block	inhibitory	PD-1	and	TIGIT	pathways	
in	 order	 to	 enhance	 HIV-specific	 T	 cell	 cytotoxicity.	 HIV	 persistence	 was	
evaluated	by	measuring	integrated	HIV-DNA	copies	via	qPCR.		
	
TIGIT+PD-L1+	 co-blockade	showed	 the	greatest	 reduction	of	 integrated	HIV-
DNA	but	also	the	widest	range	of	donor	responses	compared	to	TIGIT	and	PD-
L1	mono-blockades.	Donors	showed	strikingly	different	patterns	in	response	
to	immune	checkpoint	blockades.	Overall,	TIGIT	and	PD-1	pathway	blockades	
appear	to	show	therapeutic	potential	for	reducing	HIV	persistence	and	may	
serve	in	“Shock	and	Kill”	HIV	cure	strategies.		
	
	
Mentors:	Dr.	Lishomwa	Ndhlovu,	Dr.	Glen	Chew		
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Lilly	Azouz	
Nursing			
Social	Sciences	
Honors,	UROP	
Oral	Presentation:	Session	3	(12:15-1:15p)	in	Sejong			
	

Congruence	between	Injection	Drug	User	Clients’		
and	Providers’	Perspective	of	Wound	Care	

	
Background:	Nursing	is	a	discipline	that	is	committed	to	assisting	patients	to	
develop	self-help	skills.	One	of	the	groups	that	need	more	involvement	with	
their	own	care	is	injection	drug	users	(IDU).		
	
Purpose:	To	learn	the	similarities	and	differences	of	what	IDU	clients	indicate	
they	can	do	to	take	care	of	their	wounds,	and	what	are	the	nurse	providers’	
estimations	of	how	well	clients	can	take	care	of	their	wounds.		
	
Methods:	 Study	 participants	 include	 the	 IDU	 population	 of	 Chinatown,	
Honolulu,	and	an	outreach	wound	care	team.	10	IDU	clients	and	1	wound	care	
nurse	practitioner	were	selected	to	participate	over	a	4	week	period	from	July	
to	August	of	2018.	A	mixed	method	design	was	utilized.	Semi-structured	client	
interviews	were	performed.	The	wound	care	nurse	practitioner	completed	a		
quantitative	 survey	 on	 each	 patient’s	 ability	 to	 take	 care	 of	 their	 wounds.	
Descriptive	statistics	and	thematic	analysis	were	used.		
	
Results:	Both	wound	care	provider	and	population	surveyed	agree	the	clients	
need	extra	assistance.	The	type	of	help	the	client	needed	was	identified	under	
two	major	 themes;	 basic	management	of	wounds	 and	physiological	 needs.	
100%	of	the	clients	believe	that	with	the	education	they	can	take	care	of	their	
wounds.	The	provider	believes	only	20%	of	the	clients	surveyed	can	actually	
be	educated	to	care	for	their	wounds.		
	
Conclusion:	While	wound	care	providers	and	 IDU	clients	may	not	have	 the	
same	 understanding	 of	 client	 independence	 abilities,	 involving	 the	 patient	
with	their	care	may	assist	the	patient	to	develop	self-help	skills.	
	
	
Mentor:	Dr.	Alice	Tse		
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Nina	Bean	
Marine	Biology		
Natural	Sciences	
Tester	Presenter	
Oral	Presentation:	Session	1	(9:35-10:45a)	in	Sarimanok			
Poster	Presentation:	1:30-3:00pm	in	Garden	Dining	Rooms	
	

Similar	Responses	to	High	Temperature	Stress		
Among	Coral	Parents,	Larvae,	and	Juveniles	

	
Reef-building	corals	are	threatened	by	rising	seawater	temperatures	and	light	
stress	 induced	by	 climate	 change	which	 results	 in	 coral	bleaching.	 In	2015,	
there	was	a	bleaching	event	in	Kāneʻohe	Bay,	O‘ahu,	Hawai‘i,	USA	where	some	
Montipora	capitata	colonies	bleached,	while	those	directly	adjacent	did	not.	
This	 study	 investigated	 whether	 differences	 in	 bleaching	 susceptibility	 are	
passed	on	to	future	generations	using	pools	of	larvae	from	11	parents	of	each	
known	 phenotype.	 We	 exposed	 offspring	 from	 parents	 with	 different	
bleaching	 histories	 to	 high	 temperatures	 and	 analyzed	 survivorship.	 High	
temperature	 (~30.1°C)	 treated	 larvae	 from	 colonies	 that	 had	bleached	 and	
recovered	(bleached	phenotype)	experienced	reduced	survivorship	and	size	
in	comparison	to	all	other	phenotypes	and	treatments.	In	the	primary	polyp	
stage,	 the	 bleaching	 history	 of	 the	 parents	 also	 drove	 larval	 survivorship	
trends,	 where	 settlers	 from	 nonbleached	 parents	 performed	 better	 than	
those	from	bleached	parents.	These	results	show	similar	phenotypes	among	
the	 parents,	 larvae,	 and	 juveniles,	 suggesting	 an	 underlying	 heritability	 of	
genes	 and/or	 epigenetic	 modifications	 relating	 to	 bleaching	 susceptibility.	
More	studies	need	 to	be	conducted	 to	understand	 the	heritability	of	 these	
genes	and	modifications	to	better	forecast	coral	reef	persistence	in	the	future.	
By	the	mid	2050’s,	it	is	projected	that	pantropical	bleaching	events	will	occur	
annually,	which	will	be	highly	detrimental	to	coral	populations	if	corals	are	not	
able	to	acclimate	and	if	solutions	are	not	implemented	in	time.		
	
	
Mentor:	Dr.	Crawford	Drury	
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Stephanie	Bell	
Biology		
Natural	Sciences	
UROP	
Oral	Presentation:	Session	2	(10:55a-12:05p)	in	Sarimanok			
	

Mortality	Distribution	of	the		
Hawaiian	Short-eared	Owl	(Asio	flammeus	sandwichensis)			

	
The	Hawaiian	 Short-eared	Owl	 (Asio	 flammeus	 sandwichensis;	 Pueo)	 is	 the	
only	native	raptor	that	breeds	on	all	of	the	main	Hawaiian	Islands.	Pueo	fill	an	
ecological	niche	 in	 controlling	 introduced	 rodent	populations	 that	 threaten	
native	Hawaiian	fauna.	Pueo	are	also	a	culturally	significant	animal,	serving	as	
an	 `amakua	or	ancestral	guide	 to	many	Native	Hawaiian	 families.	Currently	
Pueo	are	state-listed	as	endangered	on	Oahu,	although	research	on	Pueo	is	
limited.	 Proper	 evaluation	 of	 mortality	 of	 Pueo	 is	 critical	 to	 proper	
management	and	conservation.	In	this	study,	for	the	first	time,	mortality	data	
was	statistically	analyzed	to	evaluate	patterns	of	Pueo	mortality	across	all	of	
the	main	Hawaiian	Islands.	Data	was	collected	from	various	government	and	
nonprofit	entities,	to	analyze	cause	of	death,	location	and	time	of	year.	Due	
to	 the	 inherent	 bias	 of	 mortality	 studies,	 trends	 will	 likely	 show	 higher	
mortality	rates	in	populated	areas,	however	this	study	will	act	as	an	important	
baseline	 for	 wildlife	 and	 conservation	 managers	 and	 will	 aide	 in	 future	
management	decisions.			
	
	
Mentor:	Dr.	Melissa	Price	
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Testing	Thermal-Reflective	Paint		
and	Insulating	Additives	on	Mars	Soil	Simulant	

	
This	project	draws	inspiration	from	passive	cooling	technologies	in	subtropical	
countries	and	aims	for	similar	usage	in	future	lunar	and	Martian	structures.	
The	 goal	 is	 to	 measure	 the	 thermal	 reflectivity	 and	 durability	 of	 paints	
containing	 titanium	 dioxide	 and	 mullite-coated	 glass	 microspheres	 under	
controlled	 temperature	 and	 light	 wavelengths	 on	 a	 Mars	 soil	 simulant	
substrate,	JSC	Mars	1-A.	X-ray	diffraction	is	used	to	determine	if	there	are	any	
changes	 of	 phase	 in	 the	 samples	 after	 exposure	 to	 light,	 and	 an	 infrared	
reflectometer	 quantifies	 the	 amount	 of	 energy	 reflected	 by	 the	 paint.	
Exploiting	the	binding	properties	of	the	nanoparticulate	iron	oxide	constituent	
of	JSC	Mars	1-A	produces	a	strong	solid	after	quasi-static	compression,	which	
makes	 it	 a	 good	 candidate	 for	 building	 structures	 with	 in	 situ	 resources.	
Thermal	 reflective	 paints	 increase	 the	 life	 of	 the	 material	 on	 which	 it	 is	
applied,	and	reduce	energy	costs	otherwise	spent	on	active	cooling	methods	
like	 air	 conditioning.	 By	 adding	 ceramic	 microspheres,	 the	 durability	 and	
insulating	capabilities	of	the	paint	increase.	Employing	cheap	and	accessible	
technologies	allows	energy,	resources,	and	manpower	to	be	allocated	to	more	
important	tasks.	Using	a	combination	of	pre-existing	technology	and	 in	situ	
materials		 	
	
	
Mentor:	Przemyslaw	Dera	
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Multimethod	Assessment	of	Self-Disturbances	in	Schizotypy	
	

In	 the	 contemporary	 model	 of	 self-disorders,	 the	 primary	 self-disturbance	
present	 in	 individuals	with	schizophrenia	 is	 ipseity:	 the	most	basic	sense	of	
selfhood	and	our	ability	to	cognize	ourselves	as	subjects	of	our	experiences.	
Schizotypy	 refers	 to	 traits	 or	 symptoms	 similar	 to	 schizophrenia,	 but	 in	 a	
diminished	 form,	 and	 is	 thought	 to	 reflect	 a	 liability	 for	 schizophrenia-
spectrum	disorders.	Previous	research	has	discovered	an	association	between	
high	levels	of	schizotypy	and	occurrences	of	self-disturbances,	through	tasks	
such	 as	 two-point	 discrimination,	 weight	 discrimination,	 and	 voice	
recognition.	 However,	 there	 is	 not	 sufficient	 research	 on	 the	 relationship	
between	self-concept	clarity,	cognition,	and	anomalous	experiences	in	those	
with	high	schizotypy.	In	the	current	study,	undergraduates	are	administered	
measures	of	anomalous	self-experiences,	self-concept	clarity,	and	measures	
of	schizotypy	to	identify	possible	relationships	between	self-disturbances	and	
sub-clinical	 psychotic	 symptoms.	 Results	 found	 that	 accuracy	 in	 voice	
recognition	is	associated	to	dimensions	of	schizotypy.	Self-disturbances,	and	
self-disorders	in	general,	are	not	widely	discussed,	and	this	study	is	important	
to	further	understand	schizotypy	to	identify	early	preventative	measures	for	
populations	vulnerable	to	developing	schizophrenia.	
	
	
Mentor:	Dr.	David	Cicero	
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2018-2019	ASME	Human	Powered	Vehicle	Project	
	

The	Human	Powered	Vehicle	Challenge	is	an	national	competition	developed	
by	 the	 American	 Society	 of	Mechanical	 Engineers	 (ASME),	 where	 students	
design	and	manufacture	human	powered	vehicles	(HPV)	displaying	the	quality	
of	the	design	during	the	competitions	design,	speed	and	endurance	events.		
The	various	events	tested	the	extreme	working	conditions	our	vehicle	could	
face	in	a	controlled	safe	environment.			
	
The	design	event	provided	the	opportunity	to	explain	the	design	methodology	
and	 testing	 leading	 up	 to	 competition;	 these	 included	 structural	 and	
performance	 tests	 to	 evaluate	 the	 vehicle’s	 potential	 performance	 at	
competition.	The	speed	event	allowed	us	to	display	the	efficiency,	durability	
and	reliability	of	our	design,	compared	to	the	other	schools.		The	endurance	
event	allowed	us	to	display	the	vehicle’s	handling	through	the	event’s	winding	
obstacle	 filled	course.	 	The	design	 team	worked	the	entire	year	developing	
and	 testing	 the	 capabilities	of	 the	 vehicle	while	 also	 training	our	bodies	 to	
display	the	full	potential	of	our	vehicle.			
	
The	 preparations	 and	 performance	 at	 competition	 resulted	 in	 our	 team	
placing	14th	out	of	20	participating	schools.		Our	research	would	benefit	the	
following	 teams	 that	 intend	 to	 take	 on	 this	 challenge,	 in	 that	 it	 would	
encourage	teams	to	develop	innovative	designs	and	capitalize	on	our	success.			
	
	
Mentor:	Dr.	Zhuoyuan	Song	
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Guns,	Art,	and	Empathy:		
How	Filipinos	Opposed	the	Japanese	Occupation	(1942-1945)	

	
As	Japan	occupied	the	Philippines	from	1942	to	1945,	anti-Japanese	sentiment	
among	Filipino	civilians	intensified,	especially	as	the	brutal	Japanese	soldiers	
policed	 and	 coerced	 civilians	 into	 cooperating	 with	 their	 new	 ruler.	 The	
Japanese	 asserted	 their	 power	 through	 public	 atrocities	 directed	 toward	
civilians	 and	 prisoners,	 as	 well	 as	 through	 the	 implementation	 of	 mass	
censorship	to	ease	the	dissemination	of	propaganda,	promote	Asiatic	identity	
and	 association,	 and	 prevent	 the	 spread	 of	Western	 ideas.	 In	 this	 paper,	 I	
argue	 that	 Filipino	 civilians	 found	 ways	 of	 expressing	 opposition	 to	 the	
Japanese	during	the	occupation	period:	by	(1)	joining	and	participating	in	the	
activities	 of	 the	 Hukbo	 ng	 Bayan	 Laban	 sa	 Hapon	 (People’s	 Anti-Japanese	
Liberation	 Army)	 or	 Hukbalahap,	 (2)	 conveying	 symbolic	 messages	 of	
opposition	through	various	forms	of	artistic	expression,	and	(3)	empathetically	
providing	sustenance	and	support	to	American	soldiers.	I	draw	on	examples	
from	 primary	 and	 secondary	 sources	 in	my	 analysis.	 These	 three	 forms	 of	
opposition	highlight	the	creativity	and	solidarity	of	the	Filipino	civilians,	as	well	
as	 the	 bitterness	 they	 felt	 toward	 their	 occupier	 during	 this	 period	 of	
restriction,	chaos,	and	uncertainty.		
	
	
Mentor:	Dr.	Kristi	Govella	
	
	 	



	
 

41	

John	Bredall,	Astrophysics	
Erica	Sawczynec,	Physics		
Natural	Sciences	
UROP	
Oral	Presentation:	Session	2	(10:55a-12:05p)	in	Tagore			
Poster	Presentation:	1:30-3:00pm	in	Garden	Dining	Rooms	
	

The	Spanish	Dancer	Puts	on	a	Show:		
The	2018	Outburst	of	the	Changing	Look	AGN	NGC	1566	

	
Active	 Galactic	 Nuclei	 (AGN)	 are	 regions	 in	 the	 centers	 of	 galaxies	 whose	
luminosities	are		comparable	to	or	even	greater	than	their	host	galaxy.	This	
intensely	 energetic	 environment	 results	 from	accretion	 of	matter	 onto	 the	
supermassive	black	hole	at	the	galaxy’s	center.	AGN	can	be	classified	into		two	
types:	Seyfert	(Sy)	1	and	Sy	2.		Sy	2	AGN	have	narrow	emission	lines	in	their	
spectra.	 	Conversely,	Sy	1	AGN	have	both	narrow	and	broad	emission	lines.	
Our	 current	 understanding	 of	 AGN	 is	 based	on	 the	 	 the	 unification	model,	
which	states	that		Sy	1	and	Sy	2	AGN	are	structurally	the	same,	and	our	viewing	
angle	dictates	whether	an	object	is	Sy	1	or	Sy	2.		We	researched	an	AGN,	NGC	
1566,	that	changed	its	type	from	a	Sy	2	to	a	Sy	1,	called	a	“changing	look	AGN.”		
This	change	happens	rapidly,	on	the	order	of	months,	which		is	not	explained	
by	the	unification	model.	The	exact	cause	of	changing	look	AGN	is	currently	
unknown.		In	late	July	of	2018,	a	change	in	the	brightness	of	the	AGN	in	NGC	
1566	 was	 detected.	 Follow-up	 multi-wavelength	 photometric	 and	
spectroscopic	 observations	 were	 taken	 using	 the	 Neil	 Gehrels	 Swift	
Observatory,	 the	All-Sky	Automated	Survey	 for	SuperNovae	 (ASAS-SN),	and	
the	Las	Cubres	Observatory.		This	work	summarizes	the	observed	photometric	
time	delay,	a	measurement	of	the	mass	of	the	supermassive	black	hole,	and	a	
size	estimation	of	the	accretion	disk	for	the	“changing	look	AGN”	in	NGC	1566.	
	
	
Mentor:	Dr.	Benjamin	Shappee	
	
Co-Authors:	Anna	Payne,	Dr.	James	Armstrong,	ASAS-SN	
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Release	
	

Release	is	a	collection	of	short	stories	rooted	in	different	socio-political	issues	
present	in	the	United	States	including:	abortion,	assisted	suicide,	immigration,	
discrimination	 against	 LGBTQ+	 individuals	 and	 couples	 regarding	 adoption,	
marital	rape,	and	religious	freedom.	The	goal	of	this	collection	is	to	humanize	
and	destigmatize	controversial	topics	in	order	to	open	a	pathway	to	education	
and	discussion.		
	
These	stories	were	 inspired	primarily	by	The	Jungle	by	Upton	Sinclair	along	
with	with	 elements	 of	Bastard	Out	 of	 Carolina	 by	Dorothy	Allison	 and	The	
Bluest	Eye	by	Toni	Morrison.	These	novels	all	show	the	personal	struggle	of	a	
character	dealing	with	a	 larger	 issue,	whether	 it	be	rooted	in	race,	class,	or	
specific	political	 structures.	Where	 this	collection	pulls	more	 from	Sinclair’s	
novel	is	in	the	attempt	to	contribute	to	the	genre	of	political	fiction	which	is	
resurging	 in	 relevance.	Byars	 researched	various	academic	 studies,	 articles,	
journal	 entries,	 as	well	 as	 news	 articles	 and	 blogs	 to	 simulate	 the	 indepth	
research	carried	out	by	Sinclair	when	he	created	The	Jungle.	Byars	then	used	
her	 sources	 to	design	 first-person	narratives,	humanizing	 the	socio-political	
issues	 discussed	 similar	 to	 the	methods	 executed	by	Allison	 and	Morrison.	
Byars	intersects	personal	experiences,	academic	analysis,	and	investigation	of	
social	 politics	 to	 express	 six	 unique	 perspectives	 of	 contentious	 subject	
matter.	
	
	
Mentor:	Dr.	Gary	Pak	
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Impact	of	Configurations	in	𝛼-Conotoxins	in	Conus	virgo	
in	the	Development	of	Anthelmintic	Drugs	

	
𝛼-Conotoxins,	 which	 are	 peptide-based	 toxins	 derived	 from	 the	 venom	 of	
cone	snails,	have	been	shown	to	display	remarkable	specificity	towards	their	
respective	 pharmacological	 targets.	 L-configurations	 of	 amino	 acids	 are	
commonly	found	in	natural	peptides,	so	it	is	distinctive	that	cone	snails	have	
been	found	to	produce	D-configurations	of	amino	acids.	In	particular,	the	D-
configuration	of	proline	has	been	shown	to	influence	the	three-dimensional	
structure	of	bioactive	peptides,	so	our	question	 is:	does	 inversion	of	native	
peptide	 sequences	 and	 the	 addition	 of	 D-proline	 impact	 the	 folding	 and	
potential	 biological	 activity	 in	 conotoxins?	 We	 hypothesize	 that	 the	
substitution	of	L-proline	with	D-proline	in	an	α-conotoxin	template	will	affect	
the	 stability	 and	 bioactivity.	 Syntheses	 of	 the	 modified	 Virgo	 B	 peptide	
[inverted	 and	 forward	 sequence]	 were	 performed	 utilizing	
fluorenylmethoxycarbonyl	solid	phase	peptide	synthesis	(F-moc	SPPS).	Mass	
spectrometry	 (MS)	 was	 then	 run	 on	 the	 peptides	 to	 confirm	 their	 precise	
molecular	masses.	The	peptides	were	then	exposed	to	nine	different	oxidation	
conditions	 and	 then	 compared	 to	 each	 other.	 The	 outcome	 of	 this	 work	
provides	 insight	 into	 three-dimensional	 structural	 modeling	 and	 its	
relationship	 to	 biological	 activity,	 and	 if	we	 can	 influence	 each	 via	 peptide	
bioengineering.	Complications	 in	synthesis	were	apparent,	but	we	obtained	
one	of	our	target	peptides	and	examined	how	it	folded	in	comparison	to	its	
natural	form.	The	future	work	is	now	to	demonstrate	anthelmintic	activity	and	
whether	our	bioengineering	has	increased	the	biological	activity,	potency,	and	
stability	 of	 the	 parent	molecule.	 The	 impact	 of	 this	 work	 could	 ultimately	
revolutionize	how	we	treat	parasitic	diseases.	
	
	
Mentor:	Dr.	Jon-Paul	Bingham	
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Autonomous	Electric	Vehicle	System	
	

The	 largest	 oil	 consuming	 sector	 in	 the	United	 States	 is	 the	 transportation	
industry,	which	accounts	for	65%	of	US	annual	oil	usage.	The	use	of	oil	 is	a	
major	contributor	to	the	greenhouse	gas	emissions	in	our	modern	society	and	
has	 long	been	 the	 source	of	 environmental	 concerns.	One	method	 to	help	
combat	 this	problem	 is	 to	 reduce	 the	use	of	oil	 by	 increasing	 the	usage	of	
electric	 vehicles.	With	 this	 in	mind,	 the	 idea	 of	 using	 autonomous	 electric	
vehicle	systems	(AEVS)	to	transport	small	goods	to	people	that	live	in	cities	is	
the	basis	of	our	project.	The	goal	of	our	project	is	to	create	an	AEVS	that	can	
carry	up	 to	300	pounds	of	cargo	while	navigating	 the	upper	campus	of	 the	
University	 of	 Hawaiʻi	 at	 Mānoa,	 delivering	 packages	 to	 buildings	 along	
specified	routes.	It	will	avoid	people	and	obstacles	along	the	footpath	while	
driving	at	4	mph.	The	first	milestone	is	to	have	it	function	by	means	of	remote	
control.	 The	 second	milestone	will	 be	 to	 implement	 a	 limited	 autonomous	
function	to	the	design	and	have	the	vehicle	follow	a	set	course.	The	project	is	
split	 into	 four	 main	 subsystems:	 structure,	 powertrain/steering,	 electronic	
hardware,	 and	 electronic	 software.	 These	 systems	 worked	 together	 to	
integrate	all	of	the	respective	part	into	a	singular	system.	
	
	
Mentor:	Dr.	Trevor	Sorensen	
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Effects	of	Future	Ocean	Conditions	on	the	Microbiome	of	Crustose	Coralline	

Algae	with	Implications	for	Coral	Settlement	and	Growth	
	

There	 are	 many	 studies	 that	 focus	 on	 the	 relationship	 between	 Crustose	
Coralline	Algae	(CCA)	and	coral	reef	health.	However,	there	is	limited	research	
on	 the	 differentiation	 of	 microbes	 between	 CCA	 species,	 and	 how	 these	
variances		may	cause	differences	in	reef	interactions,	especially	pertaining	to	
coral	larval	settlement.	The	objective	of	this	study	was	to	investigate	how	the	
relationship	between	two	species	of	CCA	with	differing	microbiomes	and	the	
microbial	communities	in	coral	reefs	may	change	with	the	combined	stressors	
of	ocean	acidification	and	sea	surface	temperature	rise.	CCA	were	placed	into	
ambient	 and	high	 temperature,	 high	 pH	 conditions	 in	 a	 full	 factorial	 cross,	
resulting	 in	 4	 “treatments”.	 Tissue	 and	 exudate	 samples	 were	 taken	 to	
observe	changes	in	microbial	communities	and	exudate	composition	between	
species	and	treatments	to	understand	how	reef	relationships	may	change	in	
the	 future.	 Effects	 of	 future	 ocean	 conditions	 on	 CCA-associated	 organic	
matter	and	microbial	communities	will	be	discussed.	
	
	
Mentor:	Dr.	Craig	E	Nelson	
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Do	Recently	Translocated	Black-footed	Albatross	(Phoebastria	nigripes)	
Chicks	Respond	to	Artificial	Social	Attraction?	

	
The	 Black-footed	 Albatross	 (Phoebastria	 nigripes),	 or	 Ka‘upu,	 inhabits	 the	
Northwestern	 Hawaiian	 Islands.	 One	 of	 the	 greatest	 threats	 to	 their	
population	is	the	inundation	of	their	remaining	territory	and	nesting	habitat	
due	 to	 sea	 level	 rise.	 Wildlife	 managers	 have	 deemed	 it	 necessary	 to	
translocate	a	subset	of	the	Black-footed	Albatross	chicks	from	their	current	
territory	 to	establish	a	new	higher-elevation	colony	on	the	 island	of	O‘ahu.	
This	study	aimed	to	examine	the	response	of	newly	translocated	Black-footed	
Albatross	 chicks	 to	 visual	 and	 vocal	 social	 attraction	 equipment	 inside	 the	
predator-proof	 fence	 at	 James	 Campbell	 National	 Wildlife	 Refuge	 on	 the	
island	of	O‘ahu.	 Prior	 to	 receiving	 the	 translocated	 chicks,	 social	 attraction	
equipment,	such	as	painted	adult	Black-footed	Albatross	decoys	and	playback	
speakers	that	project	adult	Black-footed	Albatross	calls,	were	placed	around	
the	 perimeter	 of	 the	 chicks’	 artificial	 shelters.	 Decoys	 constructed	 in	 two	
different	poses,	representing	social	postures	of	adult	Black-footed	Albatross,	
were	placed	in	combination	with,	as	well	as	separate	from,	playback	speakers.	
Bushnell	game	cameras	were	used	to	determine	the	number	of	detections	of	
chicks	 at	 each	 decoy	 or	 speaker	 combination.	 Chick	 detections	 were	
significantly	higher	for	equipment	that	included	a	combination	of	a	decoy	pair	
and	a	playback	speaker.	The	results	of	this	study	may	guide	future	decisions	
regarding	the	type,	quantity,	and	placement	of	social	attraction	equipment	in	
future	Black-footed	Albatross	translocation	projects.		
	
	
Mentor:	Dr.	Melissa	Price	
	
Co-Author:	Kristen	Harmon	
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Synthesis	of	Chiral	Bismuth	Complexes	
	

Bismuth	 is	 non-toxic	 and	 relatively	 cheap,	 which	 has	 helped	 increase	
exploration	of	 its	properties	 in	medicinal	and	 industrial	 chemistry	 in	 recent	
years.	 Bismuth	 and	 its	 compounds	 have	 a	 wide	 variety	 of	 applications,	
including	 drug	modification	 and	 incorporation	 into	 drugs.	 One	well-known	
drug	 that	 contains	 bismuth	 is	 sold	 under	 the	 name	 Pepto-Bismol.	 Since	
bismuth	compounds	have	only	been	actively	researched	in	recent	years,	there	
is	a	lack	of	known	compounds.	In	the	present	study,	a	new	set	of	chiral	and	
achiral	 bismuthanes	 and	 bismuthonium	 salts	 were	 prepared	 and	 fully	
characterized	by	NMR	and	x-ray	crystallography.	These	derivatives	have	the	
potential	 to	 be	 used	 in	 Lewis	Acid	 activations,	 fluorination,	 and	palladium-
catalyzed	 cross-coupling	 reactions.	 Future	work	 in	 these	areas	may	 lead	 to	
more	environmentally	friendly	and	cost-effective	synthetic	protocols.	
	
	
Mentor:	Dr.	Jakub	Hyvl	
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Development	of	High-Performance	Hierarchical	Multifunctional	Polymer	&	

Ceramic	Nanocomposites	
	
This	project	addresses	the	development	of	two	classes	of	high-performance	
hierarchical	multifunctional	nanocomposites:	(1)	Ceramic	Nanocomposites	&	
(2)	Polymer	Nanocomposites.		Ceramic	nanocomposites	will	be	used	in	space	
and	 aerospace	 vehicles	 and	 engines	where	 a	 high	 temperature	material	 is	
needed.	 	 In	 addition,	 they	 will	 be	 used	 for	 space	 telescopes	 mirrors	 and	
structures	 where	 a	material	 with	 low	 out-gassing	 &	 coefficient	 of	 thermal	
expansion,	 and	 high	 stiffness	 &	 thermal	 conductivity	 is	 needed.	 	 Polymer	
nanocomposites	will	be	used	in	automobiles,	planes,	boats,	sport	goods,	and	
wind	&	wave	turbine	blades.	
	
For	 Ceramic	 Nanocomposites,	 we	 use	 carbon	 nanotubes	 (CNTs)	 based	
nanoforest	grown	on	Silicon	Carbide	(SiC)	fibers	(known	as	Nanoforest	I:	NF	1)	
in	a	Chemical	Vapor	Deposition	(CVD)	furnace	followed	by	their	impregnation	
with	a	preceramic	polymer,	using	a	wet-layup	technique,	which	will	then	be	
cured	 in	 a	 hot-press	 and	 subsequently	 pyrolyzed	 in	 a	 high-temperature	
furnace	 to	 convert	 the	 preceramic	 polymer	 into	 a	 SiC-based	 matrix.	 	 The	
Polymer-Infiltration-Pyrolysis	(PIP)	approach	is	employed	in	this	work.	
	
For	 Polymer	 Nanocomposites,	 we	 use	 carbon	 nanotubes	 (CNTs)	 based	
nanoforest	grown	on	a	substrate	(known	as	Nanoforest	II:	NF	2)	in	a	Chemical	
Vapor	Deposition	(CVD)	furnace	followed	by	their	removal,	interleaving	within	
composite	 layers,	 impregnation	with	 an	 epoxy	 polymer,	 using	 a	 wet-layup	
technique,	which	will	then	be	cured	in	an	autoclave.	
	
The	performance	of	the	developed	Ceramic	&	Polymer	Nanocomposites	are	
compared	with	their	counterparts	without	NF	1	&	NF	2,	employing	standard	
tests,	 to	 establish	 the	 improvements	 of	 the	 properties	 for	 the	 developed	
Ceramic	&	Polymer	Nanocomposites.	
	
	
Mentor:	Dr.	Mehrdad	Ghasemi	Nejhad	



	

	 49	

Ashley	Faith	Cobile		
Political	Science			
Social	Sciences	
Honors	
Oral	Presentation:	Session	3	(12:15-1:15p)	in	Sejong			
	
China’s	BRI	in	Africa	A	Key	Step	to	Controlling	Global	Trade	Routes:	A	Threat	

Assessment	for	the	U.S.	
	

This	research	will	investigate	the	calculated	risks	China	is	undertaking	through	
soft	power	means	 in	order	to	advance	 its	economic	 interests	 in	Asia	and	 in	
continents	 like	 Africa	 and	 as	 far	 away	 as	 Greenland.	 There	 is	 a	 symbiotic	
relationship	 between	 China’s	 growing	 global	 military	 and	 its	 economic	
investments	abroad.	My	analysis	will	focus	on	China’s	domestic	presence	in	
the	South	China	Sea	and	its	expansion	into	international	waters	in	the	Indian	
Ocean	 Region	 (IOR).	 To	 prove	 my	 hypothesis,	 I	 will	 begin	 by	 examining	
President	Xi	Jinping’s	global	dependence	project,	the	Belt	and	Road	Initiative	
(BRI)	and	the	significance	of	nearby	maritime	chokepoints.	I	will	then	conclude	
with	 China's	 joint	 naval	 exercises	 with	 affiliated	 countries,	 the	 creation	 of	
infrastructures	in	the	region	and	its	conversion	into	military	bases.	Over	time,	
the	 location	of	Chinese	 investments	will	contain	strategic	deep-water	ports	
and	military	capabilities	with	the	presence	of	China's	People’s	Liberation	Army	
Navy	(PLAN).	
	
Data	 collected	 are	 from	 open	 sources	 such	 as	 think	 tank	 publications,	
university	 journals,	 news	 articles,	 and	 official	 government	 reports.	 The	
compilation	 of	 references	 in	 my	 research	 is	 of	 timeliness,	 relevance,	 and	
enforceability	 to	 the	 augmentation	of	 China's	military.	 China’s	 investments	
forge	long-lasting	security	challenges	and	will	pose	dangers	for	future	global	
military	conflicts.			
	
	
Mentor:	Dr.	Nevzat	Soguk	
	
	 	



	

	 50	

Delaney	Coleman	
Marine	Biology		
Natural	Sciences	
UROP	
Oral	Presentation:	Session	1	(9:35-10:45a)	in	Sarimanok			
	
Do	Lab	Cultured	Copepods	have	Different	Escape	Behaviors	when	Exposed	to	

Different	Speed	Predators?	
	

Copepods	 are	 small,	 numerous,	 sightless	 but	 highly-evasive	 planktonic	
crustaceans.		Many	larval	fish	must	capture	these	"escape	artists	of	the	sea"	
to	survive.	How?	A	copepod's	highly-sensitive	mechanoreceptors	detect	tiny	
water	 disturbances	 from	 approaching	 predators,	 triggering	 rapid	 escapes.		
Predators	 must	 use	 stealth	 to	 capture	 them	 successfully.	 The	 goal	 of	 this	
project	was	to	determine	differences	in	escape	performance	of	the	copepod	
Parvocalanus	crassirostris	when	approached	by	a	predator-mimic	at	different	
speeds,	simulating	different	amounts	of	stealth.	A	syringe	pump	hydraulically	
pushed	a	3.1	mm	ball		slowly	downward	into	a	vessel	containing	150	copepods	
to	simulate	an	attack.	A	laser-based	optical	train	created	a	three-dimensional	
image	 that	 was	 recorded	 with	 high-speed	 video.	 Videos	 were	 analyzed	 to	
digitize	 the	 position	 of	 the	 ball,	 of	 the	 copepod,	 of	 the	 orientation	 of	 the	
copepod	at	the	instant	of	escape	and	the	direction	and	speed	of	the	escape.	
The	following	questions	are	being	addressed	comparing	different	ball	speeds:	
How	do	escapes	from	the	predator-mimic	compare	with	previously-observed	
escapes	from	natural	predators	(larval	clown-fish)?		Does	orientation	of	the	
copepod's	antennules	(its	sensory	structures)	relative	to	the	path	of	the	ball	
impact	escapes?		Is	the	escape	response	directional	with	respect	to	the	ball?	
The	data	revealed	that	P.	crassirostris	has	dissimilar	escaping	patterns	when	
exposed	 to	 different	 approach	 speeds	 of	 the	 predatory	 mimic.	 These	
questions	are	important	to	answer	because	copepods	are	critical	basal	prey	
organisms	in	oceanic	food	webs	that	impact	species	at	all	trophic	levels,	so	it	
is	important	to	understand	their	role	in	predator-prey	interactions.		
	
	
Mentor:	Dr.	Daniel	Hartline	
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Design	of	a	Modular	Human	Powered	Vehicle		
While	Incorporating	a	Slot	and	Tab	Technique	

	
The	purpose	of	 this	 project	 is	 to	 research,	design,	manufacture,	 and	 test	 a	
Human	 Powered	 Vehicle	 (HPV)	 that	 will	 participate	 in	 the	 2019	 American	
Society	 of	Mechanical	 Engineer	 (ASME)	Human	Powered	Vehicle	 Challenge	
(HPVC)	held	in	Pomona,	California.	The	competition	consists	of	three	events;	
design,	 speed,	 and	 endurance.	 The	 design	 event	 evaluates	 the	 teams	
understanding	of	engineering	principles	and	application	of	design	engineering	
practices.	 The	 speed	and	endurance	events	evaluate	 the	practicality	of	 the	
team’s	design.	Alongside	the	competition,	the	objectives	of	the	project	are	to	
build	a	safe,	agile,	and	competitive	vehicle.	Majority	of	the	competition	points	
is	 in	 the	 design	 event;	 hence,	 the	 team	 focused	 on	 the	 design	 event	 by	
integrating	 a	 slot	 and	 tab	 modular	 frame	 design.	 Most	 HPV	 designs	 have	
welded	frames	due	to	the	reliability	of	properly	welded	joints.	The	modular	
design	allows	parts	to	be	easily	repaired	when	damaged	and	minimize	storage	
space	needed	when	not	in	use.	The	challenges	of	a	slot	and	tab	modular	frame	
were	the	strength	of	the	joints.	To	tackle	this	challenge,	weaker	sections	of	
the	 frame	 were	 bolted	 together	 in	 addition	 to	 the	 slot	 and	 tab.	 The	
manufacturing	 process	 for	 the	 modular	 design	 incorporated	 the	 use	 of	 a	
waterjet	 machine	 as	 opposed	 to	 conventional	 manufacturing	 processes,	
therefore,	 reducing	 manufacture	 time.	 The	 frame	 was	 constructed	 from	
aluminum	to	reduce	the	weight	and	greatly	increase	the	speed	of	the	vehicle.	
In	addition,	the	vehicle	has	a	fairing	to	reduce	aerodynamic	drag	and	increase	
speed.	
	
Mentor:	Dr.	Zhouyuan	Song	
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Transparent	Conducting	Binders	for	Transferable	Electronics	
	
Transparent	Conducting	Binders	for	Transferable	Electronics	Tandem	solar	
cells	regularly	yield	high	efficiencies	and	permit	a	greater	range	of	
applications.	One	problem	is	that	the	manufacturing	of	solar	cells	into	
tandems	(stacked)	is	expensive	and	the	materials	to	construct	tandems	at	a	
lower	cost	cannot	survive	the	high	temperatures	needed	to	fabricate	a	
tandem	cell.	The	alternative	would	be	to	fabricate	solar	cells	separately	and	
marry	the	cells	into	one	device,	thus	presenting	the	need	for	a	low	cost	
method	to	electrically	couple	those	solar	cells	while	allowing	light	to	
transmit	to	the	bottom	cell.	
	
	In	the	present	communication,	a	thin	film	was	designed	for	marrying	
multiple	solar	cells	into	one	device.	A	transversely	conductive	thin	film	was	
produced	in	the	Thin	Films	Lab	within	the	Hawaii	Natural	Energy	Institute.	
The	conductivity	and	transmittance	of	this	thin	film	demonstrate	its	ability	to	
be	used	in	the	fabrication	of	a	tandem	solar	cell.	The	thin	film	is	composed	of	
epoxy	resin	and	silver	coated	polymethyl	methacrylate	microspheres.	A	
profilometer	measured	the	thickness	of	the	film	to	be	about	20	microns	
thick.	The	series	resistance	ranged	from	10-1	–	100	Ω·cm-2	.	The	thin	film	
resulted	in	measured	transmittance	over	90%,	measured	by	ultraviolet-
visible	spectroscopy.	
	
	
Mentor:	Dr.	Nicolas	Gaillard	
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Application	of	Nanocomposites	to	End-to-End	Life	Cycle	of	a	Can-Sized	
Satellite/Probe	

	
In	recent	years,	the	application	of	multi-walled	carbon	nanotubes	(MWCNTs)	
in	the	manufacturing	of	composite	materials	(nanocomposites)	has	exhibited	
great	potential	due	to	their	unique	mechanical	and	thermal	properties.	The	
goal	 of	 this	 project	 is	 to	 potentially	 develop	 a	 high-performance	
nanocomposite	 structure	 to	use	 in	 the	manufacturing	of	 a	pseudo-satellite	
system.	 A	 Kevlar	 49/epoxy	 composite	 will	 be	 used	 as	 a	 structure	 for	 the	
system,	and	MWCNTs	were	attempted	to	be	infused	into	the	resin.		
	
The	 analysis	 involved	 comparing	 the	 tensile	 properties	 of	 pristine	 Kevlar	
49/epoxy	composites	against	those	with	MWCNTs	infused	in	the	resin.	First,	
pristine	 Kevlar	 49/epoxy	 samples	 of	 different	 layup	 schedules	 (that	 is,	 the	
direction	 of	 the	 various	 cloths	 used	 in	 the	 laminate)	 were	 created,	 with	
schedules	 of	 0/0/0/0	 and	 0/45/45/0	 (this	 however,	 includes	 90	 and	 -45	
directions	 as	 the	 fabric	 used	 was	 a	 plain-weave	 Kevlar	 49).	 Several	
configurations	 for	 tensile	 testing	 were	 made,	 including	 dogbones,	 plain	
rectangles,	 and	 a	 grommet	 hole	 tensile	 test	 to	 mimic	 the	 loads	 the	 final	
pseudo-satellite	system	would	be	under.	These	tests	were	then	repeated	for	
a	 CNT-impregnated	 nanoresin	 Kevlar	 49/Epoxy	 composite.	 This	 process	 of	
infusing	the	epoxy	was	done	through	sonication	for	several	hours.	Results	so	
far	have	shown	improvement	in	the	+/-	45	as	a	result	of	interlaminar	strength	
increasing	 as	 expected.	 Further	 results	 will	 solidify	 the	 predictions,	 and	
hopefully	improve	the	quality	of	everyday	composites	in	the	industry.	
	
	
Mentor:	Dr.	Mehrdad	Ghasemi	Nejhad		
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Development	of	a	Novel	Docking	Station	for	Resident	Autonomous	
Underwater	Vehicles	

	
Currently	 unmanned	 subsea	 presence	 is	 conducted	 via	 short	 deployment	
robotic	systems,	either	remote	controlled	or	autonomous.	In	most	cases,	the	
purpose	 of	 these	 vehicles	 falls	 into	 the	 scope	 of	 scientific,	 military,	 or	
commercial	 operations.	 Due	 to	 the	 cost	 associated	 with	 deploying	 and	
recovering	robotic	systems,	a	need	for	resident	subsea	technology	presents	
itself.	The	Subsea	Autonomous	Docking	Lander	(SADL)	was	developed	with	an	
intent	 to	 provide	 subsea	 robotics	 a	 platform	 to	 remain	 submerged	 for	
extended	 periods	 of	 time.	 	 The	 work	 in	 this	 research	 project	 has	 been	
conducted	 by	 a	 group	 of	 5	 Senior	 Mechanical	 Engineering	 Undergraduate	
students.	 The	 system	 includes	 a	 mechanical	 guidance	 system	 to	 guide	 a	
vehicle	into	a	docked	position,	a	securing	mechanism	to	secure	the	vehicle	in	
the	 docked	 position,	 and	 four	 self-leveling	 lander	 legs	 that	 can	 adapt	 to	
various	seafloor	conditions	with	autonomous	control	using	kinematic	analysis.	
The	SADL	station	was	designed	to	be	a	robust	and	versatile	addition	to	the	
subsea	technology	community.	The	SADL	station	has	been	manufactured	over	
spring	2019	using	UH	Manoa	Mechanical	Engineering	Department	facilities	as	
a	research	endeavor	conducted	by	the	Robot	Autonomy	and	Navigation	(RAN)	
lab.	Testing	of	 this	 system	has	been	conducted	at	UH	Manoa	and	 in	open-
water	conditions	off	the	coast	of	Honolulu.	The	results	of	testing	this	system	
indicate	the	general	docking	operations	of	the	SADL	station	will	be	successful.	
This	 research	 has	 shown	 the	 capability	 to	 dock	 an	 underwater	 vehicle	 and	
paves	 the	 way	 for	 future	 work	 developing	 a	 Resident	 Autonomous	
Underwater	Vehicle.			
	
	
Mentor:	Dr.	Zhuoyuan	Song	
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IoT	Wave	energy	drone	charging	device	
	

The	 ocean	 is	 a	 massive	 cache	 of	 energy	 in	 both	 its	 sea	 life	 and	 most	
importantly,	the	waves	it	produces.		Generators	today	are	often	powered	by	
fossil	fuels	to	induce	a	magnetic	force	on	coiled	wires	which	create	electricity	
that	we	use	today.		However,	with	the	growing	issue	of	global	warming,	many	
people	have	turned	to	create	new	and	more	efficient	technology	to	harness	
renewable	energy	sources.	
	
Today,	 there	 are	 many	 studies	 on	 harnessing	 ocean	 wave	 energy	 but	 our	
projects	looks	to	differentiate	itself	from	the	rest	by	focusing	on	the	primary	
purpose	of	charging	research	drones	for	surveillance	along	the	ocean	coast.		
Our	system	will	essentially	be	a	large	cylindrical	chamber	that	will	allow	ocean	
waves	to	flow	in	and	out	of	it.		This	flowing	motion	will	simulate	a	sinusoidal	
motion	and	will	compress	the	air	in	the	remaining	area	of	the	chamber.		This	
air	will	escape	through	the	top	of	the	chamber	and	spin	a	turbine	from	the	
moving	air.		That	rotational	energy	is	then	converted	into	electricity	via	a	3-
phase	motor.		That	energy	is	and	used	by	research	drones	as	a	charging	point.		
They	 will	 charge	 via	 inductive	 charging	 or	 otherwise	 known	 as	 wireless	
charging.		By	monitoring	both	wave	patterns	and	movement	our	device,	we	
will	be	able	to	effectively	generate	the	most	power	possible.		If	successful,	this	
device	will	be	used	for	security,	research,	and	much	more.	
	
	
Mentor:	Dr.	Reza	Ghorbani	
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“Not	So	Crazy	Quilt”:	Narrative	Short	Film	
	

“Not	So	Crazy	Quilt”:	Narrative	Short	Film	is	a	group	creative	project	funded	
by	the	Undergraduate	Research	Opportunities	Program	(UROP).	The	project	
was	 to	make	 a	 narrative	 short	 film	 from	an	 award-winning	 script	 that	was	
written	 as	 a	 final	 project	 for	 the	 Academy	 for	 Creative	 Media’s	 (ACM)	
screenwriting	 course.	 The	 story	 centers	 on	 two	 Native	 Hawaiian	 main	
characters,	an	elderly	aunty	and	her	young	nephew,	who	spend	the	day	at	a	
Hawaiian	 quilting	 club,	 and	 focuses	 on	 themes	 of	 cultural	 heritage,	
generational	differences,	and	family	expectations.	In	this	presentation,	writer	
and	director	Makena	Duffy	and	assistant	director	Briana	Smith	will	discuss	the	
entire	 creative	 process	 of	 the	 project,	 from	 pitching	 the	 story	 and	 script	
revisions	 to	 post-production.	 They	 will	 give	 an	 inside	 look	 into	 what	
independent	 film	 production	 looks	 like	 and	 talk	 about	 the	 challenges	 they	
faced	during	the	semester-long	process.	They	will	also	discuss	the	background	
of	the	story,	how	it	ties	into	Hawaiian	history,	and	why	they	felt	making	a	film	
with	indigenous	themes	was	important.	
	
	
Mentor:	Vilsoni	Hereniko	
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Up,	Down,	or	All	Around:	Directionality,	Linear	Extension,	and	Growth	
Patterns	of	Two	Coral	Species	in	Kaneohe	Bay	

	
Plasticity,	 the	 capacity	 to	 alter	 structure,	 growth,	 or	 other	 aspects	 of	 an	
organism’s	 physiology,	 may	 allow	 organisms	 to	 succeed	 in	 response	 to	
changing	environments.	Specifically,	reef-building	corals	may	exhibit	plasticity	
in	growth	structure	and	pattern,	which	may	influence	their	performance	and	
success	in	changing	oceans	as	a	result	of	global	climate	change.	To	investigate	
how	coral	growth	(pattern	and	complexity)	shift	when	exposed	to	a	change	in	
the	environment,	a	transplant	experiment	took	place	in	the	Gates	Lab	at	the	
Hawaii	 Institute	of	Marine	Biology	 in	Kaneohe	Bay,	 in	which	 the	growth	of	
corals	 was	 monitored	 over	 a	 six-month	 period.	 During	 this	 transplant	
experiment,	corals	were	reciprocally	moved	between	two	reef	sites	(inner	and	
outer	bay	reefs)	that	differ	in	physical	conditions.	Paired	genotype	samples	of	
two	species	of	corals	(n=40	Montipora	capitata,	n=40	Porites	compressa)	were	
stained	 with	 a	 skeletal	 marker	 (Alizarin	 Red	 S).	 Directionality	 of	 growth,	
complexity,	 and	 linear	 extension	 were	 calculated	 and	 compared	 between	
genotype	 and	 environments.	 We	 examined	 whether	 growth	 patterns	 are	
more	 strongly	 influenced	 by	 genotype	 or	 environment	 and	 whether	
individuals	 shift	 growth	 patterns	 in	 response	 to	 the	 transplant.	Measuring	
directionality	of	individual	coral	growth	provides	a	unique	perspective	on	reef	
ecosystem	 complexity,	 which	 is	 important	 for	 habitat	 availability	 for	 other	
organisms.	 It	 is	 important	 to	 understand	 the	 growth	 patterns	 of	 corals	 in	
response	to	a	change	in	the	environment	and	how	coral	reefs	rebuild	following	
disturbances	 such	 as	 bleaching	 events,	 disease	 outbreaks,	 and	 marine	
degradation.	
	
	
Mentors:	Ariana	Huffmyer,	Dr.	Ruth	Gates	
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“Phil	Box	Jelly	Project”:	Education	Effort	to	Promote	Awareness		to	Reduce	

Injury	and	Save	Lives	from	Box	Jelly	Stings	in	the	Philippines	
	

The	 prevalence	 and	 incidence	 of	 injury	 and	 death	 caused	 by	 box	 jelly	
envenomation	present	a	significant	public	health	concern	 in	the	Philippines	
(Halstead,	 1965;	 Pirkle	 and	 Yanagihara,	 2018).	 This	 country	 of	 over	 7000	
islands	is	considered	the	location	of	greatest	loss	of	life	and	serious	injury	in	
the	world	due	to	box	jelly	envenomation.	However,	cnidarian	stings	are	non-
reportable	public	health	 issues	and	box	 jelly	sting	 incidents	and	fatalities	 in	
the	Philippines	are	considered	‘environmental	accidents’.	These	and	the	lack	
of	detailed	death	certificate	document	contributes	to	its	underreporting	that	
results	in	the	delay	or	no	subsequent	action	from	the	government	to	mitigate	
injury	and	death.	Such	is	an	example	of	“measurement	trap”	case	where	lack	
of	data	means	no	action	and	political	will	to	invest	in	resources	and	effort	to	
combat	 the	 health	 issue	 in	 marginalized	 populations	 of	 low-	 and	 middle-
income	 countries	 (Graham	 and	 Campbell,	 1992)	 like	 the	 Philippines.	 This	
research	 aimed	 to	 create	 educational	 outreach	 materials	 to	 help	 educate	
FIlipino	 residents	 on	 box	 jelly	 in	 order	 to	 reduce	 morbidity	 and	 mortality	
caused	 by	 the	 box	 jelly	 envenomation.	 The	 outreach	 material	 included	
research-	 and	 evidence-based	 first	 aid	 treatment	 for	 box	 jelly	 sting.	 The	
primary	 target	 audience	 for	 this	 information	 dissemination	 are	 the	 local	
residents	of	box	jelly	hot	spots,	whose	awareness	on	box	jelly	will	be	gauged	
before	and	after	the	presentation	of	the	educational	material.	This	research	
also	aimed	to	ascertain	and	establish	baseline	information	on	the	awareness	
of	 Filipinos	 regarding	 box	 jelly	 and	box	 jelly	 sting	management	 before	 and	
after	the	presentation	of	the	box	jelly	educational	material.	
	
	
Mentor:	Dr.	Angel	Yanagihara	
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The	Involvement	of	Epigenetics	in	Two	Cave-Associated	Evolved	Traits	
	

Many	 organisms	 have	 rapid	 adaptation	 histories	 during	 their	 evolutionary	
processes,	yet	some	are	too	rapid	to	be	explained	by	classical	genetics.	The	
cave-dwelling	blind	morph	of	the	Mexican	teleost,	Astyanax	mexicanus,	has	
evolved	behavioral	and	morphological	phenotypes	which	are	adaptive	to	dark,	
nutrient-poor	 environments.	 Cavefish	 phenotypes	 include	 regressed	 eyes,	
albinism,	 and	 cave-type	 behaviors	 such	 vibration-attraction	 foraging,	
continuous	food-seeking,	and	sleep	loss,	which	are	distinct	from	the	surface-
dwelling	morph.	The	cavefish	genome,	however,	has	no	coding	mutations	in	
the	known	responsible	genes	for	eye-loss	and	other	cave	phenotypes.	Instead,	
a	 recent	 study	presented	epigenetic	modification	as	a	major	 factor	 for	eye	
regression.	Cavefish	express	higher	 levels	of	dnmt3bb.1,	an	epigenetic	DNA	
methyltransferase,	 in	the	eyes	and	have	increased	methylation	in	promoter	
regions	 of	 key	 eye	 genes.	 However,	 the	 critical	 developmental	 periods	 of	
epigenetic	regulation	and	its	involvement	in	other	cave-adaptive	phenotypes	
have	 not	 yet	 been	 addressed.	 Here,	 we	 pharmacologically	 inhibited	 the	
epigenetic	methylation	 system	 during	 the	 first	 and	 second	weeks	 of	 larval	
development.	A	methylation	inhibition	cocktail	composed	of	decitabine	(DAC)	
and	 valproic	 acid	 (VPA)	were	 used	 to	 reduce	de	 novo	methylation	 in	 both	
morphotypes	 for	a	week	duration	at	high	and	 low	concentrations.	Cavefish	
treated	 during	 the	 first	 larval	 week	 showed	 recovered	 eye	 roundness	 and	
larger	 eye	 area	 relative	 to	 the	 control	 and	 to	 the	 second	 larval	 week	
treatment.	 We	 are	 further	 testing	 whether	 sleep	 loss	 is	 under	 epigenetic	
regulation	by	building	a	new	sleep	assay	system.	These	results	will	contribute	
to	the	knowledge	on	evolutionary	mechanisms	for	rapid	adaptation.	
	
	
Mentor:	Dr.	Masato	Yoshizawa	
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Perceptions	and	Use	of	Complementary	and	Alternative	Medicine	in	Hawai’i	

	
Complementary	 and	 alternative	 medicine	 (CAM)	 is	 defined	 as	 a	 group	 of	
diverse	medical	and	healthcare	practices	and	products	that	are	not	presently	
considered	to	be	part	of	conventional	medicine.	CAM	therapies	are	described	
as	complementary	when	used	in	conjunction	with	conventional	treatment	and	
alternative	 when	 used	 in	 place	 of	 conventional	 medicine.	 Understanding	
perceptions	of	CAM	is	of	importance	given	that	use	of	CAM	is	increasing	while	
a	lack	of	regulations,	scientific	evidence,	and	support	of	integration	into	the	
health	 care	 system	 remains.	 The	 purpose	 of	 this	 study	 is	 to	 identify	 the	
perceptions	and	use	of	CAM	 in	Hawai’i.	 Two	 researchers	 conducted	audio-
recorded	interviews	on	the	University	of	Hawai’i	Mānoa	campus.	Participants	
were	over	the	age	of	18,	spoke	fluent	English,	and	were	residents	of	Hawai’i.	
Interviews	were	conducted	to	the	point	of	data	saturation.	Audio	recordings	
were	 transcribed	verbatim.	Both	 researchers	 coded	 transcripts	using	NVivo	
12.	 Inter-rater	 reliability	 was	 determined	 by	 calculating	 Cohen’s	 Kappa	
coefficient.	New	codes	were	added	as	required.	Key	themes	were	evaluated	
by	both	 researchers	 individually.	 In	discussion,	 both	 researchers	 agreed	on	
final	 themes	 and	 collectively	 summarized	 the	 results.	 Preliminary	 results	
demonstrate	most	participants	have	used	CAM	therapies.	Most	users	perceive	
CAM	as	safe,	effective,	and	would	recommend	to	others.	The	CAM	therapies	
used	most	 commonly	 are	 supplements,	meditation,	 yoga,	 and	 chiropractic	
treatments.	Results	have	implications	for	healthcare	providers.	An	increase	in	
dialogue	between	providers	and	patients	will	help	educate	patients	about	the	
potential	of	adverse	herb-herb	and	herb-drug	interactions.			
	
	
Mentor:	Dr.	Jinan	Banna	
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Fabrication	of	a	Filter	Exchanging	Mechanism	with	Remote	Control	and	
Precision	Capabilities	for	the	UH88	Telescope	

	
The	 University	 of	 Hawaii	 2.2-meter	 telescope	 (UH88),	 operated	 by	 the	
Institute	for	Astronomy	(IfA),	is	undergoing	upgrades	to	its	instrumentation.	
The	IfA	commissioned	Manoa	Astronomical	Technologies	to	build	a	new	filter	
wheel	 that	 allows	 the	 UH88	 to	 fully	 utilize	 its	 new	 camera	 and	 upgraded	
optical	 instruments.	 In	 all	 possible	 telescope	 orientations,	 the	 filter	 wheel	
shall	 guarantee	 each	 filter	 is	 precisely	 located,	 allow	 interchangeability	
between	 different	 filters,	 and	 house	 and	 protect	 the	 filters	 without	
interrupting	 the	 optical	 path,	 enabling	 astronomers	 to	 gather	 essential	
information	on	celestial	objects.	
	
To	meet	 these	objectives,	 a	 five-slot	 filter	wheel	was	designed.	 The	design	
uses	 a	 Traditional	 Equilateral	 Triangle	 Kinematic	 coupling,	 installed	 at	 the	
interfaces	 between	 the	 wheel	 and	 camera,	 to	 provide	 9	 μm	 or	 better	
positional	and	1°	angular	repeatability.		
	
The	 initial	 protoype’s	 repeatability	 has	 been	 tested	 in	 four	 different	
orientations	using	a	dial	indicator	(DI):	zenith,	45°,	orthogonal	45°	and	90°.	The	
wheel	meets	the	expected	repeatability	for	the	zenith		and	45°	orientations.	
However,	the	90°	and	orthogonal	45°	orientation	results	are	inaccurate,	most	
likely	due	to	errors	using	the	DI;	and	the	orthogonal	90°	orientation	has	yet	to	
be	tested.	To	correct	 the	 inaccuracies,	a	Hall	effect	sensors	 (HES)	system	 is	
currently	being	validated	for	micron	repeatability	and	adapted	to	measure	the	
filter’s	 orientation	 repeatability	 to	 verify	 the	 necessary	 precision	 has	 been	
met.	
	
	
Mentor:	Dr.	A.	Zachary	Trimble	
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Development	of	a	Redundancy	Reduction	Algorithm	
for	Molecular	Dynamics	Simulations	

	
Molecular	dynamics	 (MD)	 simulations	 are	employed	 in	 chemistry	 to	model	
motion	at	the	atomistic	level.	Researchers	use	data	from	them	to	predict	and	
explain	reactions,	proteins,	or	systems	of	molecules.	
	
Some	MD	simulations	involve	few	atoms	and	require	high	resampling,	which	
means	often	the	same	atomic	positions	are	revisited	and	the	same	forces	must	
be	recalculated.	This	is	especially	wasteful	for	computationally	heavy	ab	initio	
molecular	 dynamics	 (AIMD),	 which	 are	 necessary	 to	 model	 the	 role	 of	
electronic	orbital	interactions	in	a	reaction.	
	
A	novel	computational	method	was	developed	to	make	these	MD	simulations	
more	 efficient	 by	 taking	 advantage	 of	 these	 redundant	 calculations.	 It	 (1)	
stores	the	computed	force	from	each	atomic	position	to	a	database,	(2)	recalls	
previous	atomic	positions	to	potentially	match	with	a	current	atomic	position,	
and	(3)	uses	the	previously	computed	force	from	the	previous	atomic	position	
instead	of	recalculating.	
	
Two	 prototypes	 were	 tested:	 a	 molecular	 collision	 between	 a	 hydrogen	
molecule	 and	 hydrogen	 atom	 (H2	 -	 H)	 and	 one	 between	 two	 hydrogen	
molecules	 (H2	 -	 H2).	 These	 demonstrated	 high	 levels	 of	 atomic	 position	
redundancies	and	the	program	significantly	reduced	the	computation	cost;	a	
user-input	 accuracy	 threshold	 also	 allows	 researchers	 to	 increase	 atomic	
position	 redundancy	 matches	 in	 exchange	 for	 a	 more	 inaccurate	
approximation	of	the	forces	and	vice	versa.	
	
This	program	has	promising	application	to	reduce	the	computational	cost	of	
AIMD	simulations	for	experiments	such	as	molecular	beam	collisions.	
	
	
Mentor:	Dr.	Rui	Sun	
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Design	of	a	Rapid	Screening	Multi-Diagnostic	Device	
	

Globalization	of	 food	 trade	has	 increased	 the	 risk	of	agricultural	pathogens	
spreading	 to	 other	 parts	 of	 the	 world.	 To	 reduce	 return	 time	 and	 cost	 of	
pathogen	 detection,	 a	 Multi-Diagnostic	 Device	 that	 improves	 upon	
Diagenetix's	BioRanger	was	designed.	The	BioRanger	utilizes	Loop	Mediated	
Isothermal	Amplification	(LAMP)	to	conduct	gene	based	pathogen	diagnosis.	
To	improve	the	cost,	efficiency,	and	user	friendliness,	the	Diagnostic	Card	will	
be	capable	of	carrying	out	an	array	of	simultaneous	reactions	monitored	by	a	
real-time	 sensor	 system.	 The	Multi-Diagnostic	 Card	 is	 composed	 of	 a	 self-
loading	card,	a	temperature	control	system,	and	an	image	processing	system.	
The	self-loading	card	was	vacuum	formed	using	a	3D	printed	positive	mold.	A	
resistive	heater	monitored	by	a	feedback	control	mechanism	drives	thermal	
expansion	to	disperse	the	sample	from	a	loading	well	to	 individual	reaction	
cells.	Freeze-dried	LAMP	reagents	contained	in	each	cell	are	activated	by	the	
loaded	sample	and	maintained	at	the	reaction	temperature	of	65˚C.	Reaction	
progression	is	then	inferred	from	the	fluorescence	levels	as	monitored	by	the	
image	 sensor.	 Cards	 were	 successfully	 thermoformed	 and	 reiterations	
continue	 to	 improve	 in	 resolution	 and	dispersal	 of	 the	 sample.	 Preliminary	
results	of	 the	 image	processing	system	show	promise	 for	proof	of	concept.	
The	 temperature	 control	 system	 has	 been	 developed	 and	 implemented.	
Future	research	on	this	topic	can	be	conducted	on	constructing	and	testing	a	
full	scale	(80-120	well)	version	of	the	Multi-Diagnostic	Card	as	well	as	testing	
the	accuracy	of	the	LAMP	reactions	run	in	the	Multi-Diagnostic	Card.	
	
	
Mentor:	Dr.	Daniel	Jenkins	
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Development	of	an	Environmental	Chamber	for	the	Study	of	the	Adsorption	

Rates	of	Gases	onto	the	Surface	of	2D	Materials	
	

Adsorption	enthalpy	of	gases	onto	the	surfaces	of	2D	materials	may	vary	due	
to	 electron	 states	 of	 the	 materials.	 The	 chamber	 as	 constructed	 seeks	 to	
characterize	this	phenomenon,	and	others	by	measuring	the	rates	at	which	
gases	adsorb	and	desorb	from	surfaces.	
	
A	Quartz	Crystal	Microbalance	(QCM)	is	a	highly	sensitive	device	which	is	able	
to	detect	minute	changes	in	mass	on	the	surface	of	its	sensor.	The	QCM	is	the	
primary	data	gathering	device	and	was	what	the	environmental	chamber	was	
built	around.	Some	of	the	properties	which	are	able	to	be	externally	controlled	
include	the	pressure,	temperature,	gas	flow	rates	into	and	out	of	the	chamber,	
as	 well	 as	 a	 variable	 electromagnetic	 field	 surrounding	 the	 2D	 material	
sample.	
	
To	test	the	system	that	was	produced,	the	adsorption	rates	of	atmospheric	
water	 vapor	 was.	 The	 preliminary	 results	 showed	 that	 water	 vapor	 would	
adsorb	 onto	 the	 surface	 of	 the	 sensor	 would	 peak	 at	 a	 rate	 of	 146.1	
nanograms/cm2/s	until	 the	 surface	of	 the	 sensor	was	 saturated	with	water	
molecules.	
	
The	QCM,	and	the	environmental	chamber	were	successfully	demonstrated	
to	 provide	 reliable	 information	 about	 adsorption	 rates,	 while	 being	 a	
mechanically	 simple	 test	 platform	 that	 provides	 many	 customization	 and	
control	options	for	future	experiments	to	be	devised	and	implemented.	
	
	
Mentor:	Joseph	Brown	
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“Struggle	for	Existence”:		
Understanding	Darwin’s	Rhetoric	in	On	the	Origin	of	Species	

	
Darwin’s	seminal	work	On	the	Origin	of	Species	revolutionized	existing	ideas	
of	evolutionary	biology.	Today	it	remains	in	high	regard	as	the	very	foundation	
of	 the	 field.	 Although	 Darwin	 presented	 his	 observations	 and	 scientific	
findings,	he	did	so	in	a	format	that	does	not	ascribe	to	the	format	found	in	
conventional	scientific	papers,	which	are	heavily	rooted	in	objectivity	and	a	
clear	presentation	of	facts.	The	goal	is	to	identify	the	specific	ways	in	which	
Darwin	presented	his	work	 as	 to	make	 it	 understandable	 and	engaging	 for	
both	 the	 scientific	 community	 and	 the	 general	 public.	 This	 research	 is	
primarily	centered	around	performing	a	rhetorical	analysis	of	Origin	in	order	
to	 better	 discern	 the	 literary	 devices	 present	 and	 to	 analyze	 the	
argumentative	 approach	 for	 his	 research	 findings.	 Because	 of	 how	
revolutionary	Darwin’s	work	was,	his	departure	from	the	traditional	scientific	
formula	coupled	with	his	findings	establishes	Darwin	not	only	as	a	historically	
distinguished	 scientist,	 but	 also	 as	 a	 reputable	 rhetorician.	 This	 focus	
ultimately	 shows	 how	 Darwin	 contributed	 to	 the	 rhetoric	 of	 science	 and	
highlights	 how	 works	 of	 science	 can	 captivate	 audiences	 outside	 of	 that	
specialized	field.			
	
	
Mentor:	Dr.	John	Gagnon	
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Polyphenol	Content	in	Different	Varieties	of	Momordica	charantia	
	

Obesity	 and	 type	 2	 diabetes	 (T2D)	 have	 reached	 epidemic	 proportions	
worldwide,	 including	 in	 the	 U.S.	 and	 Hawaii.	 Because	 both	 are	 chronic	
illnesses,	 limited	 access	 to	 health	 care	 and	 costly	 treatments	 can	 be	
detrimental.	 Thus,	 alternative	 options	 in	 dietary	 and	 lifestyle	 changes	 are	
being	explored.	Momordica	charantia	(bitter	melon,	BM)	has	been	a	part	of	
daily	 cuisine	 in	 several	 Asian	 diets	 and	 has	 been	 associated	 with	 disease	
prevention	or	 longevity	as	part	of	 traditional	medicine.	Mechanistic	studies	
indicate	 the	 role	of	bioactive	components	of	BM,	 including	polyphenols,	 to	
improve	insulin	sensitivity	and	decrease	weight	gain	as	well	as	the	risk	of	T2D.	
The	amount	of	polyphenols	present	in	the	vegetable	can	vary	depending	on	
geographic	 location,	 storage	 conditions,	 degree	 of	 maturity	 and	 how	 it	 is	
prepared	for	consumption.	Literature	review	indicates	that	BM	from	different	
regions	of	 the	world	demonstrated	similar	medicinal	properties.	Therefore,	
our	 goal	 is	 to	 investigate	 the	 polyphenol	 content	 of	 different	 BM	 varieties	
obtained	locally	from	different	stores	and	Chinatown	as	well	as	test	the	impact	
of	freezing.	We	will	wash,	de-seed,	and	juice	BM	and	measure	the	polyphenol	
contents	using	commercial	kits.		Identifying	the	type	of	BM	and	preparation	
methods	 with	 the	 greatest	 polyphenol	 content	 will	 help	 in	 maximizing	
therapeutic	 effects	 of	 the	 vegetable.	 Supported	 in	 parts	 by	Undergraduate	
Research	 Opportunities	 Program	 (UROP),	 NIFA,	 USDA	 (HAW05023-R,	
HAW00598-H,	 W3122,	 HAW00526-H,	 2004-34135-15182),	 and	 NIH	
(G12RR003061,	P20MD000173,	R21AT003719)	grants.	
	
	
Mentor:	Dr.	Pratibha	Nerurkar	
	
	 	



	

	 67	

Annalise	Halverson	
Psychology,	Minor	in	Business	
Social	Sciences	
Biomedical	Sciences	and	Health	Disparities	Presenter	
Poster	Presentation:	1:30-3:00pm	in	Garden	Dining	Rooms	
	
Evidence	of	Elevated	Substance	Use	in	High	Need,	Low	Resource	Populations	

	
Objective:	The	National	 Institute	on	Drug	Abuse	estimates	substance	abuse	
treatment	and	consequential	matters	to	cost	the	nation	$740	billion	annually.	
Thus,	it	is	of	value	to	investigate	and	identify	subpopulations	that	may	be	at	
higher	risk	for	substance	use.	Although	there	are	efforts	in	Hawai’i’s	schools	
to	conduct	surveys	about	the	dangers	of	substance	use,	subgroups	that	do	not	
regularly	attend	school	are	overlooked	in	needs	assessment	research.	These	
are	 the	 subpopulations	 that	 require	 the	 most	 attention	 yet	 are	 the	 most	
underrepresented.	They	are	referred	to	as	high	need,	low	resource	(HN/LR)	as	
they	require	greater	access	to	substance	abuse	treatment	than	they	currently	
have.	 Communities	 of	 interest	 are	 rural,	 Native	Hawaiian,	 and	 Compact	 of	
Free	Association	(COFA).	
	
Methods:	A	literature	review	was	conducted	using	public	websites,	as	these	
are	accessible	to	community-based	service	organizations.	Above	populations	
were	examined	against	 1)substance	use,	 2)mental	 health/illness,	 3)juvenile	
justice,	 4)homelessness,	 5)foster	 care.	 These	 HN/LR	 subgroups	 are	 labeled	
“special	 populations.”	 Predominantly	 federal	 websites	 were	 used:	
Administration	 for	 Children	 and	 Families(ACF.gov),	 ChildWelfare.gov,	
KidsCount.org,	 National	 Institute	 on	 Minority	 Health	 and	 Health	
Disparities(NIMHD.gov),	 Office	 of	 Juvenile	 Justice	 and	 Delinquency	
Prevention(OJJDP.gov),	 Substance	 Abuse	 and	 Mental	 Health	 Services	
Administration(SAMHSA.gov),	and	YOUTH.gov.	
	
Results:	Findings	are	organized	by	special	populations.	There	were	surprising	
lack	of	data	accounting	specifically	 for	NH/COFA	populations;	many	studies	
acknowledged	the	ethnic	groups,	but	did	not	report	these	findings	due	to	low	
response	or	aggregated	data.	
	
Conclusion:	More	attention	is	vital	for	HN/LR	subgroups.	With	the	appropriate	
research,	preventative	measures	can	be	taken	for	vulnerable	youth.	
	
Mentor:	Dr.	Susana	Helm	
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Genetic	Connectivity	of	Pavona	varians		
throughout	the	Hawaiian	Archipelago	

	
The	 degree	 to	which	 populations	 of	marine	 organisms	 are	 linked	 by	 larval	
dispersal	 is	 dependent	 on	 a	 variety	 of	 biological,	 ecological,	 and	 physical	
factors.	Due	to	the	difficulty	and	 impracticality	of	tracking	miniscule	 larvae,	
studying	larval	dispersal	is	often	done	with	population	genetic	methods	which	
can	 be	 used	 to	 draw	 conclusions	 about	 population	 connectivity	 within	 a	
species’	range	which	in	turn	can	inform	management.	The	goal	of	this	project	
is	to	determine	areas	within	the	Hawaiian	archipelago	in	which	gene	flow	may	
be	limited	in	the	coral	species	Pavona	varians.		To	accomplish	this	goal,	DNA	
was	 extracted,	 amplified,	 and	 sequenced	 from	 70	 samples	 collected	
throughout	 the	 Hawaiian	 Islands.	 A	 quickly	 evolving	 intron	 section	 in	 the	
mitochondrial	genome	was	chosen	and	sequenced	to	provide	insight	into	the	
spatial	 distribution	 of	 genetic	 variation	 among	 populations.	 	 Given	 that	 P.	
varians	 larvae	 do	 not	 feed	 in	 the	 plankton	 before	 settlement	 and	 have	
relatively	 small	eggs	 (~60	um)	with	presumably	 limited	energetic	content,	 I	
expect	 that	 gene	 flow	 in	 this	 coral	 species	 will	 be	 limited.	 Overall,	 this	
information	 combined	with	 previous	 research	 and	 studies	 of	 other	 taxa	 in	
Hawaii	could	benefit	and	inform	ecosystem-based	management.	
	
	
Mentor:	Dr.	Peter	Marko	
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Perceptions	of	Nutrition	in	Adolescents	
	

Dietary	choices	may	affect	the	risk	of	developing	obesity	and	related	health	
complications.		There	is	insufficient	evidence	on	how	perceptions	of	nutrition	
in	adolescents	compare	with	the	United	States	Department	of	Agriculture’s	
(USDA’s)	MyPlate	recommendations.		This	cross-sectional	study	compared	the	
intake	of	fruits,	vegetables,	grains,	protein,	and	dairy	that	14-	to	16-year-old	
children	 thought	 they	 should	 be	 consuming	 in	 a	 24-hour	 period	 with	 the	
USDA’s	MyPlate	recommendations.	A	convenience	sample	completed	a	plate	
drawing	activity	at	a	health	care	site	in	Honolulu,	Hawaiʻi,	during	which	each	
participant	was	asked	semi-structured,	open-ended	clarifying	questions.		The	
responses	were	sorted	into	the	five	MyPlate	food	groups	and	compared	with	
the	MyPlate	recommendations	by	the	principal	investigator	and	a	registered	
dietitian	nutritionist.		Of	13	adolescents	who	were	approached,	11	(84.62%)	
met	the	inclusion	criteria	and	enrolled	in	the	study.		Ten	(90.91%)	were	male	
and	 6	 (54.55%)	were	 16	 years	 old.	 Intake	 of	 fruits	 (Mdn	=	 80.00%,	 95%	CI	
[29.40%,	260.60%]),	vegetables	(Mdn	=	40.57%,	95%	CI	[18.01%,	131.21%]),	
grains	(Mdn	=	70.00%,	95%	CI	[6.33%,	197.67%]),	and	protein	(Mdn	=	171.43%,	
95%	 CI	 [93.19%,	 301.31%])	 varied	 when	 compared	 to	 the	 MyPlate	
recommendations.	 	However,	dairy	 intake	 (Mdn	=	41.67%,	95%	CI	 [14.17%,	
80.25%])	fell	below	the	recommendations.		Adolescents	tend	to	vary	in	their	
responses	on	intake.		Further	work	on	differentiating	what	adolescents	think	
they	should	be	eating	from	what	they	actually	ate	and	want	to	eat	needs	to	
be	done	by	nurses,	dietitians,	and	health	professionals.	
	
	
Mentors:	Dr.	Alice	Tse,	Dr.	Cyndy	Endrizal	 	
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Deciphering	Molecular	Mechanisms	of	Zinc-Dependent	Morphogenesis	in	

Mycobacterium	smegmatis	
	

The	causative	agent	for	tuberculosis	(TB)	is	Mycobacterium	tuberculosis	(Mtb).	
People	infected	with	drug	resistant	TB	are	incurable	by	first	 line	antibiotics,	
therefore,	it	is	important	to	understand	Mtb	pathogenesis	to	determine	new	
treatment	 approaches.	 Zinc	 is	 an	 essential	 micronutrient	 for	 all	 living	
organisms.	 	 However,	 mycobacteria	 have	 evolved	 to	 survive	 severe	 zinc	
limitations,	which	is	imposed	by	the	host	during	infection.	Mtb	can	overcome	
zinc	deficiency	by	expressing	zinc	independent	alternative	ribosomal	proteins	
(AltRPs).	Since	AltRPs	are	conserved	amongst	mycobacteria,	nonpathogenic	
Mycobacteria	smegmatis	(Msm)	will	be	used	as	our	model	organism.	
	
Our	previous	studies	have	shown	that	when	zinc	is	sufficient,	cells	of	wildtype	
(WT)	Msm	showed	similar	morphology	to	cells	of	a	deletion	mutant	missing	
AltRPs	 (ΔaltRP).	 When	 zinc	 was	 depleted	 and	 therefore,	 when	 AltRPs	 are	
expressed	in	WT,	Msm	exhibited	elongated	cells	as	opposed	to	shorter	ones	
seen	 in	 the	 ΔaltRP	 and	 WT	 grown	 with	 zinc.	 This	 indicates	 that	 the	
morphogenesis	triggered	by	zinc	depletion	depends	on	AltRPs.	Therefore,	we	
decided	 to	 compare	 transcriptomics	 and	proteomics	data	between	 the	WT	
grown	in	the	presence	of	zinc	and	ΔaltRP	to	the	WT	depleted	for	zinc,	in	order	
to	identify	genes	that	could	be	responsible	for	these	morphological	changes.	
We	chose	one	gene,	MSMEG_0538,	 as	a	potential	 candidate	 for	 regulating	
AltRP-dependent	 and	 zinc-depletion	 triggered	 morphogenesis.	 We	
hypothesize	that	this	gene	is	downstream	from	AltRP-regulated	checkpoint.	
Therefore,	 a	 deletion	 mutant	 of	 MSMEG_0538	 was	 created	 to	 observe	 a	
possible	similar	phenotype	to	that	of	ΔaltRP,	demonstrating	interdependence	
and	adaptation	to	zinc	depletion.		
	
	
Mentors:	Dr.	Sladjana	Prisic,	Dr.	Edward	Ruby	
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Improvement	in	Drug	Design:	Optimizing	In	Silico	Permeation	Methods	
	
Developing	new	and	more	efficient	drugs	has	been	a	continued	pursuit	of	
the	pharmaceutical	industry.	Most	of	these	compounds	are	small	molecules,	
due	to	their	ability	to	enter	cells	and	alter	their	functioning.	One	of	the	first	
steps	in	new	drug	development	is	screening	whether	a	substance	can	be	
absorbed	by	the	body	through	In	Vitro	trials.	Traditionally,	these	trials	have	
yielded	far	superior	results	over	in	silico	trials	at	calculating	a	substance’s	
permeability.	In	order	to	calculate	the	permeability	using	In	Silico	methods	
one	must	obtain	a	free	energy	profile	for	the	permeation	path	and	the	
diffusivity	of	the	permeating	drug.	The	goal	of	this	project	was	to	
demonstrate	how	these	trials	could	be	reproduced	through	the	Molecular	
Dynamics	Software	patched	with	Transition	Tempered	Metadynamics.	To	
accomplish	this	the	drugs	Salicylic	Acid,	Ketoprofen,	Naproxen,	Metoprolol,	
and	Propranolol	were	simulated	crossing	a	POPC	lipid	bilayer	using	
GROMACS	patched	with	Plumed.	Each	drug	underwent	five	1	microsecond	
simulations	which	were	conducted	using	a	single	node	on	the	UHHPC.	So	far,	
these	trials	have	yielded	impressive	convergence	and	were	used	to	obtain	
the	permeation	paths	for	these	drugs.	Currently	simulations	to	obtain	the	
diffusivity	are	being	conducted.	Once	obtained	this	will	be	used	to	calculate	
the	permeability	of	each	compound.	Ultimately	the	goal	is	to	show	that	this	
method	can	yield	more	accurate	results	and	increase	the	efficiency	of	the	
development	of	new	drugs.			
	
	
Mentor:	Dr.	Rui	Sun	
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Impact	of	Physical	Reef	Characteristics	on	Calcification	Rates	of	the	Kāneʻohe	

Bay	Barrier	Reef	
	

Coral	reef-wide	calcification	rates	are	often	determined	using	data	obtained	
over	sub-sections	that	may	not	be	representative	of	the	entire	reef	system.	
This	 study	 aims	 to	 elucidate	 the	 challenge	 of	 quantifying	 environmental	
controls	of	calcification	by	providing	an	in-situ	analysis	of	the	effects	of	coral	
cover	on	calcification	rates	 in	addition	to	comparing	calculated	calcification	
rates	with	those	previously	published	on	both	the	same	reef	and	of	mesocosm	
experiments.	This	study	will	thereby	allow	for	quantitative	evaluation	of	the	
degree	to	which	variations	in	calcification	rates	across	an	entire	reef	system	
can	be	explained	by	localized	phenomena	such	as	variations	in	coral	cover	and	
other	physical	characteristics	(e.g.,	residence	time,	flow	characteristics,	depth,	
calcifying	species	calcification).	To	acheive	this	goal,	we	compared	previously	
publsihed	 literature	 on	 reef-wide	 calcification	 rates	 which	 used	 the	 total	
alkalinity	 anomaly	 method	 for	 both	 Kāneʻohe	 Bay	 and	 mesocosm	
experiments,	 to	a	mid-scale	equivalent	 reef	as	a	means	 to	more	accurately	
compared	determined	calcifcation	rates.	
	
	
Mentor:	Dr.	Eric	De	Carlo,	Dr.	Christopher	Sabine	
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Understanding	Patients	With	Epilepsy	that	Use	Unconventional	Treatments:	

Medical	Marijuana	Use	in	Hawaii	
	
A	 study	 of	 a	 sample	 of	 patients	 with	 epilepsy	 using	 cannabis/marijuana-
related	products	and	determine	factors	that	drove	these	patients	 into	their	
usage	 of	 marijuana,	 by	 comparing	 between	 patients	 with	 epilepsy	 using	
recreational	marijuana	and	medical	marijuana	in	Hawaii.	Data	was	extracted	
from	patient	charts	using	ICD-10	codes	for	epilepsy.	Patients	were	grouped	by	
ethnic-culture	and	clinical	history	was	reviewed.	The	following	were	analyzed:	
type	of	epilepsy,	type	of	marijuana	product,	seizure	frequency,	substance	use,	
depression,	anxiety,	quality	of	life,	and	use	of	AEDs.	Of	the	patients	included	
in	 this	 study	 (n=1131),	 57	 patients	with	 epilepsy	 (PWE)	were	 found	 to	 use	
marijuana/cannabis	 related	 products.	 Severity	 of	 patient’s	 epilepsy	 is	
compared	between	recreational	and	medical	marijuana	PWE	through	seizure	
frequency	and	types	of	epilepsy.	Depression,	anxiety,	and	number	of	AED’s	
used	were	compared	between	recreational	marijuana	and	medical	marijuana	
PWE.	This	study	shows	that	PWE	using	medical	marijuana	were	found	to	have	
more	 severe	 cases	 of	 epilepsy.	 In	 most	 cases,	 these	 patients	 have	 higher	
frequencies	of	seizure	and	 intractable	epilepsy.	Patients	are	shown	to	have	
severe	risks	of	alcohol	abuse,	higher	numbers	of	AED’s	use,	and	depression	or	
anxiety.	There	 is	 a	paucity	of	 scientific	 facts	 that	are	known	about	medical	
marijuana	as	a	form	of	treatment	in	epilepsy.	The	findings	of	this	study	not	
only	 provide	 new	 knowledge	 in	 this	 area	 of	 research	 but	 also	 provide	
information	 for	 physicians	 to	 understand	 PWE	 that	 use	 unconventional	
methods	and	provide	better	care	and	treatment	for	future	patients.	
	
	
Mentor:	Dr.	Kore	Liow	
	
Co-Authors:	Richard	Ho,	Jingyi	Zhang,	Carol	Lu,	Breanne	Fong,	Karlyn	Oura,	
Ava	Shipman,	Amara	Appana,	Evan	Minami,	Georgina	Slattery,	Ann-Janin	
Bacani	
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The	Effectiveness	of	Routinely	Removal	on	Invasive	Algae	on	the	Population	

Count	of	Native	Hawai‘ian	Algae	in	Maunalua	Bay	
	

The	 big	 three	 invasive	 alien	 algae,	 Avrainvillea	 amadelpha,	 Gracilaria	
salicornia,	and	Acanthophora	spicifera	are	well-established	within	Mauanalua	
Bay,	O‘ahu.	These	 invasive,	nonindigenous	species	are	outcompeting	native	
organisms	for	limited	habitat	and	resources	(Martinez	et	al.,	2009).	
	
The	dominate	invasive	species,	A.	amadelpha	could	be	an	ecosystem	engineer	
species	within	Mauanalua	Bay	by	trapping	sediments	within	its	holdfast	and	
providing	 secondary	 substrate	 for	 epiphytic	 species	 (Minton	 and	 Conklin,	
2012)	 and	 (Wolanski	 and	 Richmond,	 2009).	 To	 mitigate	 the	 spreading	 of	
invasive	 species	 within	 the	 bay,	 Mālama	 Maunalua	 supports	 habitat	
restoration	activities.		
	
In	 2016,	 these	 conservation	 efforts	 removed	more	 than	 50,000	 pounds	 of	
invasive	algae	 from	 the	waters	of	Maunalua,	Bay	 (Malama	Maunalua	2016	
Annual	Report).	However,	even	after	 large-scale	 removals	of	 invasive	algae	
the	bay’s	recovery	towards	a	more	native	ecosystem	is	uncertain	(Minton	and	
Conklin,	2012).	This	study	investigated	the	effectiveness	of	monthly	manual	
removal	of	invasive	algae	species	verses	a	one-time	clearing	of	invasive	algae	
within	a	single	10m	x	10m	plot	over	a	seven-month	duration.		
	
	
Mentor:	Mackenzie	Manning	
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Study	of	Population	Genetics	of	Leptospira	in	Hawaiʻi	
	

Leptospirosis	 is	 a	 bacterial	 disease	 commonly	 transmitted	 from	 animals	 to	
humans.	Diseases	 such	 as	 Leptospirosis,	malaria,	 and	West	Nile,	which	 are	
pervasive	in	underdeveloped	countries,	fall	into	the	same	category	of	disease	
known	 as	 zoonoses.	 Bacteria	 of	 the	 genus	 Leptospira	 cause	 infections	 in	
animals	and	humans.	Serovars	are	specific	types	of	Leptospira	that	differ	 in	
antigen	 expression.	 Previous	 studies	 of	 Leptospirosis	 in	 Hawai‘i	 noted	 that	
there	 may	 be	 a	 relationship	 between	 serovars	 of	 Leptospira	 and	 its	 host	
organisms	such	as	mice,	rats,	and	mongoose.	Advanced	molecular	techniques	
are	 enabling	 in-depth	 analyses	 of	 the	 concept	 of	 host	 organism	 species-
specific	 infection.	 The	 objective	 of	 this	 study	 is	 to	 use	 molecular	 tools	 to	
determine	the	genetic	diversity	of	Leptospira	in	infected	host	animals	and	the	
environment.		
	
Urine,	urine	swabs,	and	genital	swabs	from	mongoose,	mice,	and	rats	were	
analyzed	 to	 determine	 the	 genetic	 diversity	 of	 Leptospira	present	 in	 these	
hosts.	 Samples	 from	 45	 hosts	 that	 tested	 positivize	 for	 Leptospira	 were	
analyzed.	These	samples	were	initially	tested	for	Leptospirosis	using	qPCR,	or	
real-time	 polymerase	 chain	 reaction.	 Detailed	 genetic	 analyses	 of	 samples	
containing	 Leptospira	 employed	 Multilocus	 Sequence	 Typing	 (MLST).	 This	
study	will	provide	species-level	genetic	analyses	of	the	Leptospira	infection	in	
host	 organisms	 which	 will	 enhance	 additional	 genetic	 analyses	 of	 the	
Leptospira	in	Hawai‘i.	This	study	will	also	demonstrate	the	effectiveness	of	this	
experimental	approach	which	can	be	applied	 to	 research	of	other	 zoonotic	
diseases	in	Hawai‘i	such	as	Rat	Lungworm	disease.		
	
	
Mentors:	Dr.	Amber	Wright,	Dr.	Matthew	Medeiros	
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The	Role	of	HMGB1	and	its	Isoforms	in	the	
Pathogenesis	of	Malignant	Mesothelioma	

	
Malignant	Mesothelioma	 (MM)	 is	 cancer	 associated	with	mesothelial	 cells,	
which	compose	pleural	and	peritoneal	tissues.	MM	results	from	mineral	fiber	
exposure	 and	 has	 a	 long,	 asymptomatic	 incubation	 period,	 causing	 an	
extremely	 poor	 prognosis	 for	 most.	 High	 mobility	 group	 box	 protein	 1	
(HMGB1),	a	protein	released	from	damaged	and	dying	cells,	is	mechanistically	
linked	to	the	malignant	transformation	and	proliferation	of	mesothelial	cells.	
The	 goals	 of	 this	 study	 are	 verifying	 whether	 HMGB1	 is	 required	 for	MM	
pathogenesis	 and	 determining	 which	 HMGB1	 isoforms	 are	 released	 after	
mineral	 fiber	 exposure.	 Results	 showed	 overall	 macrophage	 levels	 were	
elevated	 in	mice	with	wildtype	 (WT)	 vs.	HMGB1KO	 (knock	out)	phenotypes,	
highlighting	the	chemoattractant	nature	of	HMGB1,	proving	it	plays	a	role	in	
MM	 pathogenesis.	 Mice	 unable	 to	 produce	 acetylated	 HMGB1	 had	
significantly	 lower	 levels	 of	 inflammatory	 M1	 macrophages	 (commonly	
present	 in	MM)	compared	 to	 individuals	producing	all	 isoforms,	 suggesting	
the	 latter,	acetylated	HMGB1-secreting	group	developed	MM.	Finally,	mice	
producing	nonacetylated	HMGB1	had	significantly	more	M2	macrophages	and	
fewer	 neutrophils	 and	 overall	 macrophages	 compared	 to	 mice	 unable	 to	
produce	 any	 isoform;	 the	 combination	 of	 fewer	 inflammatory	 cells	 and	
increased	 anti-inflammatory	 cells	 in	mice	 producing	 nonacetylated	HMGB1	
indicates	the	isoform	is	not	directly	associated	with	MM,	but	may	be	prevalent	
when	 at-risk	 patients	 develop	 the	 disease,	 as	 shown	 in	 past	 research.	
Understanding	the	role	of	HMGB1	and	its	isoforms	in	MM	pathogenesis	and	
verifying	 past	 results	 helps	 improve	 effectiveness	 of	 patient	 screening;	
HMGB1	isoforms	may	serve	as	diagnostic	biomarkers,	potentially	resulting	in	
earlier	diagnoses	and	improved	prognoses.	
	
	
Mentor:	Dr.	Zoia	Stoytcheva	
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Distributive	Agriculture:	Designing	for	a	Neighborhood-based	Food	Economy	

	
In	Hawaii,	approximately	85	to	90%	of	food	is	imported	from	destinations	at	
least	 2,506	miles	 away.	 As	 one	 of	 the	most	 remote	 urban	 populations	 on	
Earth,	Hawaii	 residents	 depend	on	outside	 food	 sources,	 airports,	 shipping	
ports,	and	roadway	access	for	its	food	supply.		
	
To	tackle	this	issue,	our	research	project	explores	the	ways	in	which	architects	
can	increase	local	food	projection	for	the	state	to	create	a	more	sustainable	
and	resilient	Hawaii	through	the	design	of	next-generation	greenhouses	for	
tropical	climates	and	neighborhood-based	agriculture,	or	agrihoods.	Building	
on	a	fourth-year	undergraduate	studio	that	introduced	this	topic	in	an	eight-
week	 exercise,	 this	 project	 includes	 precedent	 studies,	 greenhouse	 roof	
typologies,	interviews,	analysis	and	documentation	of	existing	facilities	such	
as	Mari’s	Garden	and	the	CTAHR	Magoon	Facility,	and	spatial	adjacency	plans.		
	
The	final	deliverable	for	this	project	 is	to	design	a	5-acre	urban	greenhouse	
project	 that	 integrates	 greenhouses,	 orchards,	 aquaponics,	 workforce	
housing,	 a	 baseyard,	 a	 market,	 a	 visitor	 center,	 and	 parking.	 Overall,	 this	
project	 supports	 sustainable	 urbanization	 in	 a	 unique	 island	 context	 that	
displays	a	significant	economic	impact	of	an	expanded	agricultural	industry.		
	
	
Mentor:	Cathi	Ho	Schar	
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Developing	an	Experimental	Platform	to		
Study	Thermal	Transport	in	Nanomaterials	

	
When	 the	 dimensions	 of	 materials	 are	 reduced	 to	 nanoscale	 size,	 their	
material	properties	become	quite	different	from	those	at	bulk	size.	One	major	
change	that	occurs	is	the	reduction	in	thermal	conductivity.	Reduced	thermal	
conductivity	 in	 nanomaterials	 negatively	 impacts	 thermal	 management	 of	
microelectronic	 devices.	 To	 determine	 how	 the	 change	 in	 size	 affects	 heat	
transfer	 in	 nanomaterials,	 thorough	 experiments	 must	 be	 performed	 in	 a	
controlled	manner.	 However,	 thermal	measurements	 of	 nanomaterials	 are	
often	 very	 challenging	 due	 to	 the	 necessary	 thermal	 isolation	 and	
temperature	measurements.	In	order	to	enable	the	measurement	of	thermal	
conductivity	 in	 nanomaterials	 such	 as	 nanowires	 and	 nanosheets,	 I	 have	
developed	 and	 optimized	 an	 experimental	 platform	 using	
microelectromechanical	 systems	 (MEMS)	 based	 devices.	 In	 this	 talk,	 I	 will	
present	my	 efforts	 on	 the	 development	 of	 the	 experimental	 platform	 and	
discuss	the	experimental	method	that	will	be	used	to	measure	the	thermal	
conductivity	of	nanomaterials.	
	
	
Mentor:	Dr.	Woochul	Lee	
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The	Home	Garden	Network:	Learning,	Growing	&	Healing	Together	
	
This	proposed	research	examines	the	 impact	of	 the	Home	Garden	Network	
program	(HGN)	on	families’	well-being	and	community	resilience.	As	a	pilot	
program	 which	 was	 started	 in	 December	 2018,	 HGN	 was	 developed	 in	
response	to	common	 issues	most	 families	experience—lack	of	 time,	 lack	of	
knowledge	 and	 skills,	 and/or	 lack	 of	 inspirations	 to	 get	 their	 edible	 home	
garden	 started.	 This	 program	 thus	 uses	 a	 small	 network	 of	 three	 to	 four	
families	to	develop	edible	home	gardens	for	one	family's	home	at	a	time	for	
everyone	 within	 the	 network	 to	 enjoy	 their	 own	 fresh	 plants.	 Through	
gardening	activities,	families	are	then	growing,	learning,	connecting,	sharing	
and	 healing	 together.	 This	 research	 offers	 a	 solution	 to	 promoting	 healthy	
lifestyle	through	home	gardening	and	how	gardening	activities	create	social	
capital	through	social	interactions	among	family	members	and	people	within	
communities	through	the	art	of	sharing.	
	
	
Mentor:	Dr.	Sothy	Eng	
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Prediction	of	Thermal	Output	Trends	
	

From	violent	and	explosive	volcanic	eruptions,	 to	quiet	 lava	 flow	effusions,	
volcanic	 activity	 covers	 a	 wide	 spectrum.	 Generally,	 volcanoes	 can	 be	
categorized	as	either:	active,	dormant,	or	extinct.	However,	the	classification	
of	“active”	is	a	bit	of	a	misnomer	as	volcanoes	often	go	through	intermittent	
periods	 of	 variable	 thermal	 activity.	 There	 exists	 a	 general	 consensus	
regarding	 the	 underlying	 mechanisms	 involved	 in	 volcanic	 eruptions,	
however,	a	problem	which	has	plagued	geophysicists	 is:	how	do	we	predict	
the	waxing	and	weaning	of	volcanic	activity?	This	is	an	essential	step	towards	
combating	 volcanic	 hazards.	 This	 project	 will	 use	 existing	 data	 to	 forecast	
volcanic	 behavior	 with	 machine	 learning	 methods	 in	 statistical	 learning	
theory.	
	
Deep	learning	has	had	significant	recent	success,	and	is	outperforming	other	
standard	machine	learning	methods	(such	as	support	vector	and	other	kernel	
machines)	on	a	variety	of	tasks,	including	time	series	prediction.	We	wish	to	
compare	 the	 results	 produced	 by	 the	 deep	 convolutional	 neural	 network	
approach,	with	more	principle	techniques	that	are	well	grounded	in	statistics	
and	 information	 theory.	 Techniques	 include,	 Bayesian	 inference,	
distributional	clustering,	and	Gaussian	Processes.	
	
	
Mentor:	Dr.	Susanne	Still	
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Distinguishing	Unique	Molecular	Identities	of		
Burkitt	Lymphoma	through	Raman	Spectroscopy	

	
Burkitt	lymphoma	(BL)	is	an	aggressive,	B-cell	non-Hodgkin	lymphoma	(NHL)	
malignancy	 that	 comprises	 about	 a	 third	 of	 pediatric	 NHL	 cases	 and	 HIV-
related	lymphomas.		BL	neoplastic	tissue	experience	high	proliferation	rates,	
typically	due	to	the	over	expression	of	a	distinct	translocated	c-MYC	proto-
oncogene.		Within	the	last	three	decades,	the	event-free	survival	(EFS)	rate	of	
BL	increased	from	40%	to	90%	using	a	shorter	period	of	therapy	through	the	
improvements	of	diagnostic	and	treatment	methods.		However,	further	study	
is	necessary	to	further	improve	the	EFS	rate,	especially	to	define	the	diagnostic	
criteria	 between	 BL	 and	 other	 closely-related	 NHL.	 	 Raman-enhanced	
spectroscopy	 (RESpect)	 has	 the	 potential	 to	 understand	 the	 molecular	
composition	of	BL	by	determining	BL	fingerprints	via	chemical	vibrations.		This	
laser-based	and	non-invasive	technique	can	contribute	to	the	treatments	of	
BL	and	improve	efficient	diagnosis.		Thus,	the	objective	of	this	study	focused	
on	identifying	unique	molecular	fingerprints	of	BL	through	analyzing	RESpect	
signatures	 of	 malignant	 and	 non-malignant	 specimens.	 	 All	 spectra	 were	
collected	 via	 a	 micro-Raman	 system	 and	 were	 baselined,	 averaged	 and	
analyzed	for	unique	peaks.		Further,	the	spectra	were	evaluated	via	Principal	
Component	Analysis	(PCA)	for	variance	analysis.		BL	specimens	show	mostly	
DNA	 and	 protein-related	 characteristic	 peaks	 compared	 to	 non-malignant	
specimens.		The	unique	chemical	characteristics	of	BL	contribute	to	its	clear	
distinction	from	other	specimens	during	PCA	which	supports	the	potential	use	
of	 RESpect	 as	 a	 diagnostic	 tool	 in	 conjunction	 with	 current	 diagnostic	
methods.	
	
	
Mentors:	Dr.	Bruce	Shiramizu	and	Dr.	Melissa	Agsalda-Garcia	
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The	Making	of	"The	Tree	of	Life":	A	Khmer	Short	Film	
	
From	1975-1979,	Cambodia's	landscape	changed	with	many	of	the	artists	and	
educated	killed	in	a	mass	genocide	under	the	Khmer	Rouge.	With	their	deaths,	
much	 of	 Khmer	 art,	 culture,	 music,	 dance,	 food,	 movies	 and	 family	
connections	 died	 as	 well.	 Despite	 the	 deaths	 of	 five	million	 people,	 seven	
million	people	survived.	Today,	Cambodia's	landscape	is	rapidly	changing	once	
more	due	to	globalization,	but	still	keeps	its'	traditions	alive.	It	is	made	up	of	
the	traditional	older	generation	(those	born	before	the	war)	and	the	younger	
generation	(those	born	after	the	war).	
	
Interwoven	with	archival	 video	 footage	 from	 the	Documentation	Center	of	
Cambodia	(DC	CAM)	and	present-day	video	footage	taken	around	Cambodia,	
this	research	uses	film	as	a	way	to	not	only	help	restore	family	connections	
specifically	between	the	older	and	younger	generations,	but	also	to	explore	
identity	and	what	it	really	means	to	be	Cambodian	in	a	country	where	past	
traditions	meet	modern	reinvention.	
	
Growing	up	as	a	mixed	Cambodian	American	girl	whose	family	never	talked	
about	 the	 past,	 I	 always	 felt	 disconnected	 from	my	 roots	 and	 I	wanted	 to	
understand	my	family's	history.	This	research	had	actually	started	nine	years	
ago	when	I	was	a	junior	in	high	school.	Since	then,	I've	had	these	three	initial	
questions	in	my	mind:	"Who	was	in	my	family	tree?"	"What	happened	to	my	
family?"	and	"What	does	it	mean	to	be	Cambodian?".		Much	of	the	Cambodian	
narrative	 and	 identity	 is	 defined	 by	 the	 genocide	 which	 doesn't	 provide	 a	
space	 for	 healing,	 reconnection	 and	 reconciliation	 for	 the	 Khmer	 people.	 I	
wanted	to	make	a	film	that	celebrates	the	beauty	of	being	Cambodian	and	the	
subtleties	of	life	in	Cambodia.		
	
	
Mentor:	Dr.	Sothy	Eng	
	 	



	

	 83	

Natalie	Kochanowski	
Biology		
Natural	Sciences	
Honors	
Oral	Presentation:	Session	1	(9:35-10:45a)	in	Tagore			
	
Protein	Kinase	C	Binding	Protein	Inhibits	Hypoxia	Inducible	Factor	1	Activity	

	
During	ischemia,	the	heart	elicits	robust	physiological	and	molecular	changes	
in	 response	 to	oxygen	deprivation	 (i.e.	hypoxia).	Hypoxia-inducible	 factor	1	
(HIF-1)	is	a	conserved	transcription	factor	that	directs	the	cellular	response	to	
hypoxia	 by	 regulating	 genes	 important	 in	 glycolysis,	 angiogenesis,	 and	
contractility.	Recently,	our	lab	observed	that	overexpression	of	the	chromatin	
factor,	PRKCBP1,	inhibits	HIF-1	activity	and	that	Prkcbp1	is	upregulated	in	the	
hypoxic	 heart.	 Previous	 studies	 have	 shown	 PRKCBP1	 recruits	 histone	
demethylases	to	specific	enhancer	elements,	leading	to	gene	repression.	The	
function	of	PRKCBP1	in	the	heart	is	unknown.	During	ischemia,	PRKCBP1	may	
act	in	a	negative-feedback	loop	to	reduce	HIF-1-target	gene	expression.	We	
hypothesized	that	decreasing	PRKCBP1	would	 lead	to	upregulation	of	HIF-1	
target	 genes.	 To	 explore	 this,	 we	 simultaneously	 induced	 HIF-1	 activity	 by	
expressing	the	active	form	of	HIF-1a	and	depleted	Prkcbp1	mRNA	using	siRNA	
in	mouse	embryonic	fibroblasts.	Using	semi-quantitative	PCR,	co-transfection	
of	siPRKCBP1	and	the	HIF-1a	construct	showed	increased	expression	of	two	
HIF-1	 target	 genes,	 Ldha	 and	 Pfkp,	 relative	 to	 treatment	 with	 the	 HIF-1a	
construct	alone.	To	determine	endogenous	PRKCBP1	levels	in	neonatal	hearts,	
we	 performed	 western	 blotting	 using	 a	 PRKCBP1-specific	 antibody	 and	
detected	a	faint	band	at	the	predicted	molecular	weight	of	PRKCBP1.	We	also	
tested	if	ischemia	causes	upregulation	of	PRKCBP1	levels	in	adult	heart	tissue	
and	found	an	increased	abundance	of	PRKCBP1	in	ischemic	regions	relative	to	
unaffected	 regions.	 Taken	 together,	 our	 results	 support	 a	 potential	 HIF-
1/PRKCBP1	 regulatory	 circuit	 in	 the	 heart	 and	 suggests	 that	 PRKCBP1	
regulates	HIF-1	activity	through	chromatin	remodeling.	
	
	
Mentor:	Dr.	Ralph	Shohet		
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Housing	Mice	on	Corncob	Bedding	May		
Confound	Outcomes	in	Metabolic	Studies	

	
Diabetes	affects	30.3	million	people	in	the	United	States,	including	one	of	nine	
individuals	in	Hawaii.	Advanced	diabetes	research	often	uses	mice	which	are	
typically	 fasted	prior	 to	measurement	of	 serum	blood	glucose.	A	2010	oral	
presentation	 out	 of	UCLA	 reported	 a	 significant	 difference	 in	 fasting	 blood	
glucose	 in	 mice	 housed	 on	 different	 types	 of	 bedding	 substrates	 and	
concluded	that	this	could	be	a	confounding	variable.	To	test	this,	we	compared	
the	effects	of	corncob	bedding,	hardwood	bedding,	and	hardwood	bedding	
plus	enrichment	made	with	food	grade	adhesives,	on	fasting	blood	glucose	in	
30	female	C57Bl/6	mice.		Five	mice	per	cage	were	subjected	to	three	week-
long	 treatments	 replicated	 twice	over	a	 six-week	period.	Non-fasting	blood	
glucose	samples	were	collected	via	tail	vein	every	Monday,	while	fasting	blood	
glucose	(FBG)	samples	were	collected	every	Friday	after	a	14-hour	overnight	
fast.	 The	 mice	 were	 also	 weighed	 twice	 weekly.	 The	 Kruskal-Wallis	 test	
followed	by	 the	Dunn's	 test	were	used	 to	analyze	 the	data.	A	modest,	but	
statistically	significant	increase	in	FBG	levels	was	observed	under	the	corn	
cob	 treatment,	while	 the	hardwood	bedding	with	 or	without	 enrichment	
had	 no	 effect	 on	 FBG	 levels.	 This	 information	 is	 crucial	 for	 researchers	
designing	studies	for	diabetes	and	other	disease	models	as	bedding	substrates	
should	be	carefully	selected	to	prevent	confounding	data	obtained.	
	
	
Mentor:	Dr.	Sylvia	Kondo	
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Elucidating	the	Function	of	Species-Specific		
Active	Site	Residues	in	DAPA	Synthase	

	
The	biotin	biosynthesis	pathway	is	comprised	of	four	genes	that	allow	plants	
and	 microorganisms	 to	 synthesize	 the	 vitamin	 biotin	 for	 use	 in	 various	
essential	 metabolic	 processes.	 BioA	 encodes	 the	 aminotransferase	 7,8-
diaminopelargonic	acid	(DAPA)	synthase,	which	catalyzes	the	second	reaction	
in	the	pathway.	Because	these	genes	are	absent	in	animals,	understanding	the	
properties	 of	 these	 enzymes	 are	 of	 relevance	 for	 novel	 antibiotic	
development.	Previous	literature	has	shown	that	in	different	organisms,	DAPA	
synthase	utilizes	two	different	substrates,	L-lysine	and	S-adenosyl	methionine,	
as	the	amino	donor.	Sequence	alignment	of	bioA	across	different	organisms	
show	that	there	are	highly	conserved	residues	among	Bacillus	species,	which	
use	L-lysine,	but	different	highly	conserved	regions	in	other	organisms	such	as	
Escherichia	 coli	 and	 Mycobacterium	 tuberculosis	 that	 instead	 prefer	 S-
adenosyl	methionine.	Three	active	site	residues	in	Bacillus	subtilis	BioA	(F17,	
V53,	and	L82)	were	selected	based	on	the	positioning	of	these	residues	in	the	
active	 site	 and	mutated	 to	 the	 corresponding	 residues	 in	E.	 coli	BioA	 (Y17,	
W53,	and	G82).	UV	binding	assays	and	in	vitro	activity	assays	were	conducted	
on	 the	mutants	 of	 BioA	 to	 analyze	 deviations	 from	 the	wild-type	 enzyme.	
Additionally,	 molecular	 dynamics	 simulations	 were	 conducted	 to	 further	
assess	 the	 effects	 of	 these	 mutations	 on	 enzyme	 stability	 and	 substrate	
binding.	 It	was	concluded	 that	 the	presence	of	multiple	 large,	hydrophobic	
residues	 such	 as	 tryptophan	 and	 leucine	 within	 the	 active	 site	 render	 the	
enzyme	inactive	and	unable	to	effectively	bind	the	L-lysine	substrate.	
	
	
Mentor:	Dr.	Joseph	Jarrett	
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Tracking	Potential	Attrition	in	a	Child	Second	Language	Learner’s	
Phonological	Development	after	a	Change	in	Learning	Environment	

	
Language	attrition	is	generally	defined	as	a	decrease	in	language	ability	due	to	
limited	 input	 and	 use.	 The	 purpose	 of	 this	 study	 is	 to	 examine	 changes	 in	
phonological	development	that	occur	in	“K”,	who	arrived	in	Hawaii	from	Japan	
with	very	limited	skills	in	his	second	language	(L2),	English,	at	the	age	of	8,	and	
moved	 back	 to	 Japan	 after	 seven	months	 of	 living	 in	 Hawaii,	 immersed	 in	
English.	I	focus	specifically	on	K’s	production	of	two	minimal	consonantal	pairs	
in	English,	known	to	be	difficult	for	Japanese	learners	of	English	because	they	
are	not	contrastive	in	Japanese	(/l-ɹ/,	/b-v/).	I	hypothesized	that	attrition,	i.e.,	
less	 accurate	 production	 of	 these	 contrasts,	may	 occur	 after	 K’s	 return	 to	
Japan.	
	
20-minute	excerpts	from	video	recordings	of	K’s	naturalistic	production	from	
three	time	points	(T1:	before	returning	to	Japan,	T2:	3	months	after	return,	
T3:	5	months	after	return)	were	selected	and	transcribed.	Focusing	on	words	
containing	one	of	the	four	consonants	of	interest	(/l,	ɹ,	b,	v/)	in	syllable-initial	
position,	I	analyzed	the	accuracy	of	K’s	production	of	these	sounds	over	the	
three	time	points.	
	
Results	show	an	asymmetrical	error	pattern,	with	more	accurate	production	
of	/l/	and	/b/	versus	/ɹ/	and	/v/,	consistent	with	previous	findings.	However,	
K’s	 accuracy	 remained	 consistent	 over	 the	 three	 time	 points,	 suggesting	
attrition	does	not	immediately	occur	after	an	environment	change.	This	aligns	
with	the	proposal	of	an	“initial	plateau”	period,	where	language	skills	remain	
stable	despite	decreased	input	and	use.	
	
	
Mentor:	Dr.	Theres	Grüter	
	
Co-Author:	Dr.	Yuki	Hirose	
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Native	Clay	Deposit	Identification,	Extraction,	Processing	
	

Evidence	 of	 ceramics	 in	 Polynesia	 have	 been	 identified	 with	 artifacts	
discovered	across	 the	 islands	of	New	Calendonia,	Vanuatu,	 Fiji,	 Samoa	and	
Tonga.	 	 Clay	 practice	 in	Western	 Polynesia,	 while	 under	 debate,	 has	 been	
traced	to	the	prehistoric	Lapita	culture.		The	main	theories	why	the	practice	
of	 ceramics	 did	 not	 continue	 or	 spread	 to	 Eastern	 Polynesia	 is	 based	 on	
methods	and	materials	that	were	much	more	convenient	than	using	clay,	like	
the	use	of	gourds.		Other	arguments	suggest	the	lack	of	proper	clay,	especially	
on	smaller	islands.		Clay	is	formed	through	the	process	of	weathering.		Physical	
weathering	 alters	 rock	 forms	 through	 a	 variety	 of	 mechanical	 processes.		
Chemical	weathering	changes	their	mineralogical	composition.	 	The	tropical	
weather	of	Hawai’i	fosters	a	climate	where	igneous	rock	undergoes	constant	
weathering	and	erosion,	 and	under	 these	 conditions	physical	 and	 chemical	
weathering	can	occur.		This	results	in	different	types	of	clays.			
	
My	research	investigates	the	natural	clay	on	ʻOahu.		Given	the	different	types	
of	minerals	in	the	soil	and	clay	that	can	be	found,	I	am	executing	two	separate	
tests	on	the	clay	I	discover.		One	test	will	determine	the	workability	of	the	clay,	
and	how	well	 it	 can	be	modeled	while	 in	 its	wet	 form.	 	The	other	 test	will	
inform	me	of	the	clay’s	vitrification	properties.		From	the	samples	I	gather,	my	
primary	 objective	 is	 to	 obtain	 a	 natural	 clay	 that	 can	 be	 fully	 utilized	 in	
ceramics.	
	
	
Mentor:	Brad	Evan	Taylor	
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Are	All	Cesspools	Created	Equal?		
Evaluating	their	Connection	to	Coastal	Water	Quality	

	
The	decline	of	coral	reefs	is	thought	have	close	connection	to	anthropogenic	
activities.	The	impact	of	water	pollution	on	coral	reef	health	is	a	major	global	
issue.	 On-site	 Sewage	 Disposal	 Systems	 (OSDS)	 and	 fertilizer	 leachate	 are	
linked	to	act	as	source	of	N	(nitrogen)	and	P	(phosphorus)	that	is	transported	
via	groundwater	pathways	to	the	nearshore	waters.	But	OSDS	release	other	
pollution	 such	 as	 pharmaceuticals	 and	 personal	 care	 products,	 that	 may	
negatively	affect	the	reefs.	Submarine	groundwater	discharge	(SGD)	is	a	major	
conduit	 for	 transport	 of	 land-sourced	 nutrients	 and	 pollutants	 on	 volcanic	
islands.	
	
We	used	geochemical	tracer	techniques	to	show	a	direct	connection	between	
wastewater	 leaking	from	cesspools	and	the	coastal	ocean.	Coastal	areas	on	
North	 Shore	 where	 OSDS	 density	 is	 above	 100	 units	 per	 square	 miles,	 in	
Waialua	and	Haleiwa	towns,	were	examined.	The	distribution	of	SGD	sources	
was	identified	by	radon	and	salinity	mapping	with	the	use	of	an	autonomous	
in	situ	radon	detector	(Rad-Aqua)	that	was	slowly	moved	around	on	a	float	
within	less	than	0.1	km	distance	off	shore	along	the	coastline	of	interest.	In	
order	to	show	the	direct	connection	between	the	waste	water	and	the	coastal	
ocean	water	anthropogenic	pharmaceutical	carbamazepine	and	caffeine	were	
sampled	in	coastal	groundwater	and	used	as	waste	water	tracers.		
	
The	 study	 revealed	 that	OSDS-derived	wastewater	 leaks	 out	 to	 the	 coastal	
ocean	 through	 SGD.	 The	 results,	 along	 with	 further	 studies	 of	 high	 OSDS	
density	 areas	 on	 O’ahu	 may	 be	 useful	 to	 determine	 priority	 areas	 where	
cesspools	should	be	upgraded.	
	
	
Mentor:	Dr.	Henrietta	Dulai	
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“If	You	Loved	Me”	Novel	
	
“If	You	Loved	Me”	is	a	novel	from	the	point	of	view	of	Malia,	a	high	school	
freshman	who	is	sex-trafficked	by	her	boyfriend.	The	novel	aims	to	educate	
readers	and	raise	awareness	about	sex	trafficking,	which	is	an	atrocity	that	is	
more	 common	and	widespread	 than	most	 people	 realize.	Hawai'i,	 partially	
due	 to	 location	 and	 tourism,	 is	 especially	 affected	by	 trafficking	 and	 is	 not	
equipped	with	sufficient	laws	to	fight	it.	Therefore,	more	people,	particularly	
girls	and	young	women,	are	at	risk	of	being	trafficked,	and	those	who	already	
have	been	do	not	have	access	to	the	help	they	need.	The	novel	utilizes	first-
person	 perspective	 and	 stream-of-consciousness	 writing	 to	 immerse	 the	
reader	in	Malia’s	thoughts,	feeling	her	pain,	fear,	and	turmoil	along	with	her,	
and	empathizing	with	her.	Research	for	the	project	included	interviews	with	
advocates,	 memoirs	 of	 survivors,	 as	 well	 as	 other	 novels,	 accounts	 from	
traffickers,	and	studies	on	trafficking	statistics	and	risk	factors.	My	hope	for	
this	project	is	that	it	leaves	readers	with	a	realistic	and	heartbreaking	view	of	
trafficking,	 inspiring	 them	 to	 further	 educate	 themselves	 and	 become	
advocates	for	victims	and	survivors.		
	
	
Mentor:	Shawna	Yang	Ryan	
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A	Mes	Substituted	1,2-benzoazaphosphole	as	Potential	Transfer	
Hydrogenation	Candidate	

	
Transfer	hydrogenation	 is	a	chemical	transformation	commonly	used	 in	the	
preparation	 of	 pharmaceutically	 relevant	 precursors.	 Current	 methods	 of	
carrying	 out	 this	 reaction	 involve	 metal-ligand	 platforms.	 Many	 of	 these	
metals	 are	 rare	 and	 expensive,	 and	 in	 turn	 require	 lengthy	 purification	
processes.	One	alternative	to	this	problem	is	to	develop	catalysts	from	cheap,	
abundant	 main	 group	 elements.	 A	 diisoproylphenyl	 (Dipp)	 substituted	
benzoazaphosphole	 derivative	 has	 recently	 been	 shown	 to	 facilitate	 this	
reaction.	 Benzoazaphospholes	 are	 composed	 of	 main	 group	 elements	 and	
may	serve	as	an	economically	and	environmentally	friendly	alternative.		
	
The	 mesitylene	 (Mes)	 substituted	 analog	 was	 targeted	 to	 test	 for	 similar	
reactivity.	 This	 compound	 was	 successfully	 synthesized	 from	 commercially	
available	substrates	and	reagents	with	air-free	Schlenk	techniques.	This	target	
has	 been	 characterized	 by	 2D	 nuclear	 magnetic	 resonance	 (NMR)	
spectroscopy	 and	 X-ray	 crystallography.	 	 Treatment	 of	 the	
benzoazaphosphole	with	acid	and	subsequent	reduction	with	a	metal	hydride	
source	 affords	 formal	 addition	 of	 H2	 onto	 the	 benzoazaphosphole.	 This	
compound	has	not	yet	been	isolated,	though	preliminary	results	suggest	that	
this	 derivative	 can	 successfully	 reduce	 benzaldehyde	 to	 benzyl	 alcohol.	
Further	 experimentation	 is	 required	 to	 determine	 if	 this	 compound	 may	
reduce	 other	 unsaturated	 moieties.	 However,	 the	 development	 and	
characterization	of	this	class	of	compounds	may	lead	to	affordable	and	less	
toxic	alternatives	for	pharmaceutical	research.		
	
	
Mentor:	Dr.	Matthew	Cain	
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Isolation	of	Transcription	Factors	Regulating	Alternative	Ribosomal	Protein	

Expression	in	Mycobacterium	tuberculosis	
	

Tuberculosis	(TB)	disease	kills	1-2	million	people	every	year	and	is	caused	by	
the	 bacterial	 species	 Mycobacterium	 tuberculosis	 (Mtb).	 Mtb	 infects	
macrophages	 within	 the	 host	 and	 exhibits	 unique	 pathogenicity	 when	
granulomas	 are	 formed	 causing	 the	 bacteria	 to	 undergo	 physiological	
changes.	Stress	induced	by	depletion	of	zinc	within	the	granulomas	leads	to	
the	 expression	 of	 alternative	 ribosomal	 proteins	 (AltRPs),	 which	 replace	
primary	ribosomal	proteins	(PrimRPs).	AltRPs	are	normally	repressed	by	the	
zinc	uptake	regulator	(Zur).	The	initiation	of	AltRP	expression	is	regulated	by	
unknown	transcriptional	regulators	that	bind	to	the	AltRP	promoter	upon	Zur	
dissociation	as	a	result	of	the	low	zinc	intracellular	environment.	
	
The	 objective	 of	 this	 study	 is	 to	 isolate	 and	 identify	 transcription	 factors	
responsible	for	AltRP	expression.	To	isolate	these	transcription	factors	a	pull-
down	assay	was	developed.	Biotinylated	DNA	containing	the	promotor	region	
for	AltRP	expression	was	incubated	with	Streptavidin	magnetic	beads	and	Mtb	
cytoplasmic	 lysate	 prepared	 from	 an	 auxotroph	 strain	 grown	 in	 low	 zinc	
media.	Highly	specific	binding	proteins	were	eluted	from	the	biotinylated	DNA	
using	 a	 high	 salt	 buffer.	 The	 eluted	 proteins	 are	 then	 separated	 using	 gel	
electrophoresis	 and	 then	 excised	 for	 analysis	 by	 mass	 spectrometry	 for	
identification.	
	
Isolation	 of	 proteins	 was	 successful	 and	 at	 the	 time	 of	 submission	 mass	
spectrometry	 results	 are	 pending.	 Further	 optimization	 of	 the	 assay	 to	
increase	the	protein	yield	through	electrophoretic	separation	is	ongoing.	The	
completion	of	this	study	will	assist	in	creating	a	better	understanding	of	the	
pathogenicity	 of	 Mtb	 and	 in	 the	 selection	 of	 antibiotic	 targets	 for	 TB	
treatment.	
	
Mentor:	Dr.	Sladjana	Prišić	
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Evaluation	of	Specificity	and	Accuracy	of	Programmable	Recombination	
via	Cas9-guided	GIN	Recombinase	in	Integrating	Exogenous	DNA		

in	the	Human	Genome	
	

The	 development	 of	 gene	 editing	 technologies,	 such	 as	 CRISPR	 nucleases,	
have	made	it	possible	to	easily	modify	sequences	from	any	genome.	However,	
unwanted	mutations	possibly	with	lethal	consequences	could	arise	from	their	
usage.	 	An	 innovative	 approach	 to	 alleviate	 this	 concern	 is	 to	 combine	 the	
RNA-guided,	highly-specific	targeting	of	the	CRISPR-associated	protein	(Cas9)	
endonuclease	with	the	recombination	capabilities	of	serine	recombinases;	a	
technology	 termed	 recCas9.	 RecCas9	 features	 a	 DNA	 binding	 domain	
component	 borrowed	 from	 CRISPR-Cas9	 fused	 to	 the	 GIN	 recombinase	
catalytic	domain	in	order	to	re-target	the	recombinase	to	specific	sequences.	
We	 attempted	 to	 use	 recCas9	 to	 target	 safe-harbor	 sequences,	 that	 are	
distant	 from	genes	 or	 other	 features,	 in	 the	 human	 genome.	Our	 plasmid-
plasmid	 flow	 cytometry	 assay	 determined	 that	 our	 vectors	were	 active	 on	
their	 intended	 sequences.	 Custom	 plasmids	 containing	 a	 sequence	
homologous	 to	 each	 target	 site,	 were	 transfected	 into	 Human	 Embryonic	
Kidney	 293	 cells	 along	 with	 CRISPR	 guide	 RNA	 and	 recCas9	 expression	
plasmids.	GFP	expression	was	observed	3	weeks	after	transfection	indicating	
that	our	vectors	permanently	inserted	into	the	genome.	Genomic	nested	PCR	
and	sequencing	of	 the	 target	 sites	 resulted	 in	 the	presence	of	 the	 inserted	
sequence	in	the	correct	location	in	two	of	the	four	target	sites	initially	tested.	
Encouraged	 by	 these	 preliminary	 results,	 48	 custom	 plasmids	 targeting	
additional	 safe-harbors,	 as	 well	 as	 their	 corresponding	 guide	 expression	
plasmids,	were	built	to	determine	alternate	sites	for	more	efficient	targeting.	
These	 vectors	 expand	 the	 utility	 of	 the	 recCas9	 system	 for	 applications	 in	
targeted	gene	addition	for	biomedical	research	and	gene	therapy.	
	
	
Mentor:	Dr.	Jesse	B.	Owens,	Dr.	Brian	Hew	
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The	Evolution	of	Reef	Fish	Acoustic	Social	Behavior:		
Repertoire	of	the	Angelfish	Centropyge	potteri,	and	the	Butterflyfish	

Prognathodes	basabei	in	Social	Contexts	
	
Many	 fishes	 produce	 sound	 in	 social	 contexts	 and	 analysis	 of	 their	
evolutionary	 patterns	 in	 communication	 is	 important	 to	 understand	 early	
vertebrate	 social	 evolution.	 Previous	 work	 with	 butterflyfish,	 family	
Chaetodontidae,	 shows	 that	 sound	 production	 is	 common	 in	 both	 the	
bannerfish	and	Chaetodon	clades.	Many	Chaetodon	species	produce	a	unique	
tail	 slap	sound,	whereas	Forcipiger	bannerfish	produce	an	anal	 fin	erection	
sound.	The	genera	share	head	bob-jaw	protrusion.	 In	order	to	determine	 if	
the	head	bob/jaw	protrusion,	anal	fin	erection,	and	tail	slap	behaviors	were	
shared	by	a	common	ancestor	or	evolved	de	novo	within	 the	 lineages,	 this	
study	 examined	 the	 genus	 Prognathodes,	which	 is	 basal	 to	 the	 Chaetodon	
clade,	 for	 acoustic	 signals	 in	 social	 interactions	 with	 a	 conspecific.	 Three	
Prognathodes	basabei	were	examined	at	 the	Bishop	Museum.	 Three	 social	
sounds	 were	 found	 to	 be	 associated	 with	 lateral	 turn	 (387	 Hz),	 anal	 fin	
erection	(1765	Hz),	and	head	bob-jaw	protrusion	(123	Hz)	kinematic	motions.		
The	Potter’s	angelfish,	Centropyge	potteri,	was	examined	as	an	outgroup	and	
produced	 one	 unique	 sound	 type,	 the	 retreat	 pulse	 (451	 Hz).	 The	 anal	 fin	
erection	and	head	bob-jaw	protrusion	seen	in	P.	basabei	 is	shared	with	the	
bannerfishes.		It	is	likely	that	the	common	ancestor	with	Chaetodon	displayed	
the	head	bob-jaw	protrusion	and	anal	fin	erection	sounds,	but	not	the	tail	slap	
so	far	seen	only	in	Chaetodon.	It	is	unlikely	that	the	ancestor	would	have	a	tail	
slap,	as	it	requires	a	novel	hearing	adaptation,	the	Laterophysic	connection	in	
Chaetodon,	for	the	reception	of	the	infrasound	produced.		
	
	
Mentor:	Dr.	Timothy	Tricas	
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Relative	Size	Learning	in	Honeybees	
	
Honeybee	 learning	 is	 surprisingly	 similar	 to	 vertebrate	 learning	 in	 a	 broad	
range	of	associative	learning	experiments.	It	is	unclear	whether	this	similarity	
extends	 to	 more	 complex	 cognitive	 abilities,	 such	 as	 relational	 learning,	
thought	 to	 be	 exclusive	 to	 higher-order	 vertebrates.	 In	 the	 present	
experiments,	bees	were	first	tested	for	evidence	of	relative	size	learning	and	
then	for	the	ability	to	use	relative	size	in	an	oddity	problem.	
	
Foraging	honeybees	were	trained	to	shuttle	between	their	hive	and	a	testing	
window	 for	 a	 sucrose	 reward	 on	 every	 trial.	 In	 Experiment	 1,	 bees	 were	
presented	 on	 each	 trial	 with	 two	 blocks	 from	 a	 set	 of	 four	 different-sized	
blocks.	Bees	in	Group	Large	were	rewarded	for	choosing	the	larger	block,	and	
bees	in	Group	Small	were	rewarded	for	choosing	the	smaller	block.	The	bees	
in	both	groups	learned	to	choose	correctly,	providing	evidence	of	relative	size	
learning.	Given	the	bees’	successful	performance,	Experiment	2	investigated	
whether	bees	could	solve	a	task	that	required	two	relational	concepts:	size	
and	oddity.	The	bees	were	rewarded	for	choosing	the	odd-sized	block,	which	
was	larger	on	some	trials	and	smaller	on	others.	The	bees	successfully	learned	
to	 choose	 the	 odd-sized	 block,	 indicating	 that	 honeybees	 are	 capable	 of	
solving	a	problem	that	requires	the	use	of	two	different	relational	concepts	
simultaneously.	This	result	is	surprising	because	such	an	ability	has	only	been	
demonstrated	 in	 very	 few	 vertebrate	 species.	 These	 findings	 raise	
comparative	questions	for	future	research	about	the	underlying	mechanisms	
of	relational	learning	in	vertebrates	and	invertebrates.		
	
	
Mentor:	Dr.	Patricia	Couvillon	
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(no	title	submitted)	
	

The	 current	 aquaculture	 practice	 in	 Hawaii	 is	 using	 inert,	 non-local	
phytoplankton	 feeds.	 In	 order	 to	 keep	 these	 foreign	 species	 from	 posing	
potential	 threats	 to	 other	 Hawaii	 phytoplankton	 and	marine	 species,	 local	
fisheries	and	hatcheries	have	to	either	1)	go	through	an	intensive	program	to	
completely	kill	off	the	species	before	its	waste	goes	back	into	the	ocean	or	2)	
put	 the	wastewater	 through	the	sewage	system.	This	process	 is	both	 time-
consuming	and	cost-inefficient.	The	purpose	of	my	project	 is	 to	 isolate	and	
culture	local	Hawaii	phytoplankton	species	with	the	capacity	to	replace	these	
inert	feeds	and	eliminate	those	extra	steps	for	local	aquaculture	producers.	
My	project	 is	a	sister	project	of	a	 larger	graduate	thesis	which	is	seeking	to	
optimize	 the	 use	 of	 local	 copepods	 as	 a	 live	 feed	 for	 larval	 shrimp	 and	
invertebrate	 species.	 This	 larger	 project	 is	 significant	 because,	 currently,	
artemia	and	rotifers	are	used	to	feed	shrimp.	However,	artemia	and	rotifers	
are	 low	 in	 unsaturated	 fatty	 acids,	 which	 are	 important	 for	 shrimp	 larval	
growth.	 Shrimp	 farms	 need	 to	 supply	 those	 fatty	 acids	 in	 addition	 to	 the	
shrimps’	current	feed,	adding	additional	steps	and	costs	to	their	production.	
Copepods	supply	these	unsaturated	fatty	acids	naturally,	but	are	currently	not	
being	used	due	to	lack	of	research	in	aquaculture	systems.	The	phytoplankton	
that	is	cultured	in	my	project	will	be	used	to	feed	the	copepods	in	the	larger	
project.	
	
	
Mentor:	Dr.	Jenee	Odani	
	
Co-Authors:	Isaiah	Wagenman,	Sabrina	Nicole	Haverly,	Clarine	Phillips,	
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Rapid	Consumption	of	Wood	may	Limit	the	Role	of	Boring	Bivalves	in	the	NE	

Pacific	as	Ecosystem	Engineers		
	

Wood	falls	provide	organic-rich	habitat	islands	at	the	deep	seafloor	and	foster	
highly	abundant	and	diverse	macrofaunal	assemblages.	Xylophagaid	bivalves	
are	wood-boring,	ecosystem	engineers	that	consume	wood	falls,	creating	new	
habitat	 for	 detritivores.	 In	 this	 experiment,	 we	 tested	 the	 following	
hypotheses:	(1)	Xylophagaid	biomass	 in	wood	falls	 is	correlated	with	wood-
mass	 loss,	 and	 (2)	 xylophagaid	 biomass	 is	 positively	 correlated	 with	 the	
biomass	of	other	macrofauna	inside	the	wood.	We	deployed	three	replicate	
wood	blocks	for	15	months	at	each	of	two	locations	at	1500	m	depth	along	
the	 Washington-Oregon	 margin.		 Upon	 recovery,	 macrofauna	 were	
quantitively	 removed	 from	 the	 wood,	 identified	 to	 species,	 and	 AFDW	
biomass	measured	 for	each	 species.	We	 recovered	23,067	 individuals	 from	
the	 6	 blocks	 (Xylophagaidae	 =	 22%,	 other	 taxa	 =	 78%).	
Xylophagaidae	dominated	 total	 biomass	 (>88%),	 and	 dorvilleid	 polychaetes	
dominated	 biomass	 of	 the	 non-bivalve	 taxa.	 There	 was	 no	 significant	
correlation	between	percent	wood-loss	after	15	months	and	Xylophagaidae	
biomass.	 In	 addition,	 there	 was	 no	 significant	 correlation	 between	
xylophagaid	biomass	and	the	total	biomass	of	other	macrofaunal	species.	This	
experiment	fails	to	support	the	hypothesis	that	higher	biomass	of	xylophagaid	
results	is	necessarily	correlated	with	wood	loss	and	higher	biomass	of	the	non-
bivalve	macrofauna.	 Our	 original	 prediction	 assumed	 that	 the	 xylophagaid	
population	 would	 be	 rapidly	 growing	 and	 creating	 new	 burrows	 after	 15	
months.	However,	our	results	suggest	that	the	xylophagaid	populations	were	
already	 in	 the	 decline	 phase,	 having	 reached	 maximum	 occupancy	 of	 the	
wood	parcels	in	<15	months.	
	
	
Mentor:	Dr.	Craig	R.	Smith	
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Monocyte	Immune	Activation	During	HIV	Infection,	
Possible	Links	to	Central	Nervous	System	Dysfunction	

	
Monocytes	have	been	shown	to	mediate	persistent	immune	activation	in	the	
central	 nervous	 system	 (CNS)	during	 chronic	HIV	 infection	 [1-5].	 Interferon	
regulatory	 factor-8	 (IRF-8)	 has	been	 shown	 to	be	essential	 for	myeloid	 cell	
development	 and	 immunological	 responses	 to	 pathogenic	 stimuli,	 such	 as	
interferon-beta	 (IFN-β)	 secretion	 [6-10].	 We	 hypothesize	 that	 acute	 HIV	
patients	before	 treatment	have	a	weakened	capacity	 to	mount	an	antiviral	
response	against	HIV	due	to	the	reduction	of	IRF-8.	However,	much	of	current	
research	considers	adverse	cognition	in	chronic	HIV	patients,	yet	seeding	of	
the	CNS	as	a	viral	reservoir	has	been	demonstrated	to	occur	as	early	as	eight	
days	after	acute	HIV	infection	[9].	Multiparametric	flow	cytometry	was	done	
to	evaluate	IRF-8	expression	in	peripheral	blood	monocytes	from	chronic	HIV	
infected	individuals,	IRF-8	expression	was	elevated	on	monocyte	subsets	and	
this	significantly	(p’s<0.05)	correlated	with	higher	neuropsychological	scores	
for	 memory.	 Higher	 IRF-8	 expression	 in	 classical	 monocytes	 significantly	
correlated	 (p’s<0.05)	 with	 better	 learning	 and	 working	 memory	 scores	
(rho=0.556,	 rho=0.612	 respectively).	 While	 higher	 IRF-8	 expression	 in	
intermediate	and	non-classical	monocytes	(also	known	as	CD16+	monocytes)	
with	 higher	 learning	 memory	 scores	 (rho=0.532,	 rho=0.536	 respectively).	
Higher	IRF-8	expression	in	non-classical	(“patrolling”)	monocytes	additionally	
correlated	with	higher	effector	function	scores	(rho=0.605).	Further	analysis	
evaluating	IRF-8	expression	on	CNS	monocytes	from	individuals	with	acute	HIV	
infection,	 is	 pending.	Higher	 IRF-8	expression	 in	 classical,	 intermediate	 and	
non-classical	monocytes	correlating	with	higher	memory	scores	may	indicate	
a	 role	 for	 IRF-8	 in	 HIV-related	 cognitive	 performance	 and	 a	 potential	
therapeutic	target	in	the	context	of	cognitive	dysfunction.	
	
	
Mentors:	Dr.	Lishomwa	Ndhlovu,	Elizabeth	Laws	
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Electrokinetic	Studies	of	Carbon	Micropearls	
	

This	work	describes	the	study	of	micropearls	of	carbon	which	were	extracted	
from	carbon	nanofoam	material.	We	have	synthesized	carbon	nanofoam	by	
hydrothermal	 carbonization	 of	 a	 sucrose	 solution	 with	 the	 addition	 of	
naphthalene	as	a	nucleation	seed.	This	is	a	green	method	for	nanomaterials	
production	 and	 leads	 in	 a	 complex	 series	 of	 chemical	 processes	 with	
nonequilibrium	thermodynamics	to	the	complete	transformation	of	sucrose	
into	carbon.	The	nanofoam	is	an	ultralight	material	with	very	low	mass	density	
and	 very	 high	 porosity.	 It	 consists	 of	 an	 assembly	 of	 porous	 carbon	
micropearls.	The	produced	foam	has	a	very	high	molecular	storage	capacity	
and	 potentially	 important	 applications.	 Study	 of	 the	 micropearls	 as	
constituents	of	the	foam	helps	to	understand	the	internal	foam	structure	and	
the	potential	applications	of	these	materials.	We	used	dynamic	light	scattering	
(DLS)	with	laser	photon-photon	correlation	to	determine	the	Zeta	potential	of	
carbon	micropearls	in	colloidal	suspensions,	as	a	function	of	the	solution	pH.	
A	surprising	constant	negative	Zeta	potential	over	a	wide	pH	range	shows	that	
the	 surface	of	 the	pearls	 is	practically	 inaffected	by	 the	 strong	variation	of	
ionic	 charges	 in	 the	 dispersion,	 with	 an	 ion	 concentration	 varied	 by	many	
orders	 of	 magnitude.	 Also,	 a	 comparison	 with	 electrokinetic	 studies	 of	
nanodiamond	dispersions	 shows	 that	 the	micropearls	have	 rather	graphitic	
than	diamond-like	surface	structures.	Such	electrokinetic	studies	allows	us	to	
learn	more	valuable	information	about	the	internal	structure	and	properties	
of	ultralight	materials	such	as	carbon	nanofoam.	
	
	
Mentor:	Dr.	Klaus	Sattler	
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Downwell	Remotely-Operating	Platform	(DROP)	Module	
	

Hawaii’s	groundwater	is	an	essential	resource	for	its	inhabitants	and	accounts	
for	 99%	 of	 islands’	 domestic	water	 supply.	 However,	 the	 current	methods	
used	to	monitor	these	reservoirs	are	costly	and	time-consuming.	In	response	
to	 this,	 our	 team	 is	 developing	 a	 system	 called	 the	 Downwell	 Remotely-
Operating	Platform	(DROP)	module,	which	is	used	to	gather	data	from	water	
wells	on	Hawai’i	and	provide	a	cost-efficient	alternative	to	the	methods	used	
today.	
	
For	the	purpose	of	this	research	we	divided	our	efforts	to	different	aspects	of	
the	DROP	module.	The	module’s	chassis	 is	based	off	of	a	photovoltaic	solar	
panel	which	houses	the	system	components	using	3D	printed	support	mounts	
and	 doubles	 as	 an	 energy	 source	 for	 the	 batteries	 used	 to	 power	 the	
electronics.	A	stepper	motor	deploys	a	sensor	package	down	the	water	well	
and	 collects	 the	 raw	 data	 needed	 for	 analysis.	 This	 sensor	 package	 is	
assembled,	tested,	and	waterproofed	using	a	combination	of	commercially-
available	 sensors,	 lab-fabricated	 circuitry,	 and	 materials.	 The	 module	 is	
controlled	 by	 a	 Raspberry	 Pi	 Zero	W	 that	 remotely	 collects	 data	 from	 the	
sensors.	
	
This	semester,	our	team	was	able	to	build	a	working	prototype	of	the	DROP	
module	 along	 with	 several	 sensor	 packages	 that	 have	 been	 assembled,	
programmed,	 tested,	and	 integrated	 into	 the	 system	 to	 collect	water	data.	
Our	analysis	and	research	have	taken	our	team	one	step	closer	in	developing	
a	cost-efficient	method	of	water	monitoring	in	Hawai’i.					
	
	
Mentor:	Dr.	David	Garmire	
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The	Economic	Role	of	Hawaii's	Landscape	Services		
	

As	Hawaii’s	economy	has	developed,	landscape	services	have	become	highly	
valued,	while	at	the	same	time	the	provision	of	these	services	have	become	
more	integrated	with	other	economic	sectors.	Landscape	services	include	the	
design,	 installation	 and	maintenance	 of	 landscapes,	 which	 are	 supplied	 by	
firms	whose	primary	function	is	to	provide	them	directly	to	customers	or	in-
house	 landscape	 services	 required	 by	 firms	 to	 increase	 the	 value	 of	 their	
industry.	 For	 example,	 a	 golf	 course	with	 a	 beautiful	 landscape	 is	 likely	 to	
attract	more	customers	who	are	willing	to	pay	the	extra	fees	needed	to	fund	
the	design,	installation	and	maintenance	of	the	course.	Hotels,	private	parks,	
real	 estate	management	 firms,	 government	 agencies,	 private	 schools,	 and	
cemeteries	also	hire	significant	numbers	of	landscape	service	providers	to	add	
value	to	their	business.	Based	on	primary	data	collected	in	the	late	1980s	and	
current	information	about	firm	numbers,	the	total	value	of	landscape	services	
is	 estimated	 in	 this	 poster.	 As	 with	 the	 past	 two	 estimates,	 this	 value	 is	
expected	to	be	equal	to	or	greater	than	the	value	of	the	entire	agricultural	
sector	 in	 Hawaii.	 Furthermore,	 forecasts	 indicate	 that	 employment	 in	
landscape	service	occupations	are	expected	to	increase	through	2026,	while	
employment	in	agricultural	production	occupations	is	not	expected	to	grow.			
	
	
Mentor:	Dr.	Linda	J.	Cox	
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Knockdown	of	Phosphoprotein	Enriched	in	Astrocytes,	15kDa	(PEA-
15)	Enhances	Cell	Cycle	Progression	in	5637	Bladder	Cancer	Cells	

	
The	DNA	Damage	Response	(DDR)	pathway	regulates	the	cellular	processes	of	
apoptosis,	cell	cycle	arrest,	and	DNA	repair.	If	it	is	perturbed,	DNA	mutations	can	
cause	 cells	 to	 turn	malignant.	 Phosphoprotein	 Enriched	 in	 Astrocytes,	 15	 kDa	
(PEA-15)	 possibly	 modulates	 the	 DDR	 pathway	 by	 sequestering	 ERK	 to	 the	
cytoplasm	 and	 preventing	 CDC25	 from	 activating	 CDK1/2.	 Since	 PEA-15	 is	
amplified	in	bladder	cancer	(BC)	cells,	we	investigated	how	knockdown	of	PEA-
15	in	BC	cell	line	5637	affects	the	cell	cycle	and	migration.	
	
5637	wild-type	 (shNT)	and	PEA-15	knockdown	 (shNT)	BC	cell	 lines	were	used.	
Protein	expressions	for	CDK1,	CDK2,	P-27,	and	PEA-15	between	0	and	24-hours	
were	compared	using	western	blots.	An	XTT	assay	measured	 the	proliferation	
rate	24	and	48	hours	after	epidermal	growth	factor	(EGF)	treatment.	A	wound-
healing	assay	measured	the	migration	rate	18	hours	after	EGF	treatment.	
	
There	was	no	significant	difference	in	CDK1	and	P-27	protein	expression	between	
the	wild-type	 and	 knockdown	 cell	 lines.	 However,	 CDK2	 expression	 increased	
over	time	in	the	wild-type	cell	lines	and	decreased	in	the	knockdown	cell	lines.	
Furthermore,	PEA-15	knockdown	increases	cell	proliferation	rate	and	migration	
rate	for	BC	cells	treated	with	EGF.	
	
Together,	 the	data	 establish	 that	 PEA-15	has	 a	possible	 functional	 interaction	
with	CDK2	at	the	G1	and	S	cell	cycle	checkpoints.	Knockdown	of	PEA-15	increased	
cell	cycle	progression,	proliferation,	and	migration	in	BC	cell	line	5637.	Therefore,	
the	 presence	 of	 PEA-15	would	 indicate	 better	 prognosis	 for	 BC	 patients.	 This	
information	can	be	used	as	a	future	prognostic	tool	or	for	development	of	new	
therapies.	
	
	
Mentor:	Dr.	Joe	W.	Ramos	
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Effect	of	Zika	Virus	Infection	on	Blood	Monocyte-derived		
M1	and	M2	Type	Macrophages	

	
Objectives:	A	mosquito-borne	Zika	virus	(ZIKV)	can	establish	infection	in	key	
cell	types	in	the	immune	privileged	organ,	testis	including	Sertoli	cells,	and	be	
sexually	 transmitted	 even	months	 after	 clearance.	 Testicular	 macrophages	
(TMs)	 are	 present	 in	 the	 interstitial	 tissue	 and	 modulate	 suppression	 of	
inflammatory	 responses.	 However,	 the	 role	 of	 TMs	 in	 ZIKV	 persistence	 in	
testes	is	not	yet	clear.	Several	questions	remain	such	as	can	TMs	support	ZIKV	
infection	and	if	yes,	how	does	that	affect	the	immune	response.	Since	human	
testicular	tissue	is	not	easily	accessible	for	isolation	of	TMs	our	objective	is	to	
characterize	ZIKV	infection	in	M2	type	macrophages.		
	
Methods	 and	 Results:	 Human	 blood	 monocytes	 were	 isolated	 and	
differentiated	 into	M1	 and	M2	 using	 GM-CSF	 and	M-CSF	 respectively	 and	
infected	with	ZIKV	at	MOI	1.	Virus	replication	assessed	by	plaque	assay	and	
RT-PCR	showed	that	M2	were	more	readily	infected	than	M1	with	almost	2-
log	difference	between	M1	and	M2	macs	at	24hr.	RT-PCR	analysis	showed	that	
M2	expressed	high	IFNa	at	basal	level,	and	infection	significantly	induced	IFIT1	
and	MXA	ISGs	in	M2,	however,	inflammatory	cytokines	like	TNFa	remained	at	
a	low	level.	On	the	other	hand,	M1	expressed	high	basal	levels	of	IFIT-1	and	
MxA	at	the	basal	level,	which	were	most	likely	responsible	for	controlling	virus	
replication	in	these	cells.	
	
Conclusion:	Our	data	suggests	that	immunosuppressive	nature	of	M2	allows	
for	efficient	ZIKV	infection	as	compared	to	M1.	Studies	to	optimize	human	TM	
isolation	protocol	from	healthy	donors	to	test	the	hypothesis	are	ongoing.		
	
	
Mentor:	Dr.	Saguna	Verma	
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Hawaii	Muon	Beamline:	A	Test	Bed	for	New	Particle	Detectors	
	

The	Big	Bang	made	both	matter	and	anti-matter.	If	it	produced	equal	amounts	
of	 both,	 the	 matter	 and	 anti-matter	 would	 have	 annihilated	 each	 other,	
leaving	only	gamma	radiation.	Luckily	for	us,	there	is	more	matter	than	anti-
matter,	 but	 physicists	 are	 trying	 to	 understand	why.	 The	 Belle	 II	 project	 is	
studying	CP-violation	at	a	high	energy	particle	accelerator	in	Japan	to	attempt	
to	solve	this	great	mystery.	
	
The	Instrumentation	Development	Lab	is	building	new	particle	detectors	for	
the	Belle	II	experiment.	Testing	these	detectors	required	utilizing	an	overseas	
accelerator,	which	proves	costly	in	terms	of	both	money	and	time.	The	Hawaii	
Muon	Beamline	(HMB)	is	an	in-house	test	bed	that	will	allow	the	lab	to	test	
new	 detectors	 at	will.	 It	 utilizes	 cosmic	 ray	Muons,	which	 are	 high	 energy	
particles	produced	by	high	energy	proton	interactions	in	our	atmosphere.	The	
HMB	measures	 the	 trajectory	of	passing	muons.	 The	measurements	of	 the	
device	under	test	are	compared	with	that	of	the	HMB	to	test	for	accuracy.	
	
This	project	focused	on	the	data	acquisition	electronics	of	HMB.	One	board,	
known	 as	 the	 SCROD,	 controls	 eight	 readout	 daughter	 cards	 (DC),	 which	
collect	 and	 store	data	 from	 the	HMB	detector.	New	 firmware	 is	written	 to	
improve	communication	between	the	boards	and	to	enable	readout	of	data	
to	a	computer.	
	
	
Mentor:	Dr.	Gary	Varner	
	
Co-Authors:	Tommy	Lam,	Reisha	Engbino	
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A	Combined	Evidence	Phylogeny	of	Knob-Scaled	Lizards	
	

Middle-American	knob	scaled	lizards	of	the	genus	Xenosaurus	are	viviparous	
lizards	 characterized	 by	 flattened	 bodies,	 peculiar	 knob	 like	 scales,	 and	
extreme	 specialization	 to	 a	 crevice	 dwelling	 ecology.	 This	 rarely	 seen	 and	
enigmatic	 genus	 is	 distributed	 throughout	much	of	Mexico	 and	Guatemala	
and	 is	 the	sole	surviving	genus	of	an	ancient	group	of	 lizards	known	as	 the	
Xenosauridae.	Little	is	known	about	when	these	lizards	originated	or	how	their	
current	 distribution	 was	 established.	 To	 address	 this,	 we	 estimated	
divergence	times	across	Xenosaurus	by	using	a	combination	of	morphological,	
DNA,	and	fossil	occurrence	data.	Crown	Xenosaurus	was	estimated	to	be	35	
million	years	old,	suggesting	a	high	rate	of	extinction	across	Xenosauridae.	The	
distribution	of	Xenosaurus	populations	across	Mexico	and	the	location	of	the	
three	 fossil	 relatives	 in	western	North	America	 suggest	 a	possible	north	 to	
southeast	direction	of	range	evolution	in	Xenosaurus.	To	test	this	hypothesis,	
we	 performed	 a	 Bayesian	 biogeographic	 analysis	 in	 order	 to	 estimate	 the	
historical	ranges	and	patterns	of	dispersal	across	the	genus.	The	results	of	the	
biogeographic	 analysis	 supported	 this	 historical	 north	 to	 southeast	
movement.	
	
	
Mentor:	Dr.	Robert	Thomson	
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Hypertension	as	a	Risk	Factor	for	Alzheimer’s	Disease:	A	Bivariate	Logistic	
Regression	of	Patient	Demographics	in	Hawaii	

	
INTRODUCTION:	Alzheimer’s	disease	(AD)	is	the	most	common	neurodegenerative	
disorder,	 affecting	over	12	million	 individuals	worldwide.	AD	 is	 thought	 to	 result	
from	 the	 accumulation	 of	 amyloid	 beta	 protein	 plaques	 and	 Tau	 neurofibrillary	
tangles,	 which	 contribute	 to	 its	 characteristic	progressive	 dementia.	 Treatments	
have	 been	 focused	 on	 the	 prevention	 of	 possible	 indicators	 and	 comorbidities	
associated	with	AD,	such	as	hypertension,	but	the	literature	has	been	mixed	with	
regard	to	the	relationship	that	exists	between	blood	pressure	and	AD.		
	
OBJECTIVE:	To	determine	whether	hypertension	and	dementia	of	 the	Alzheimer’s	
type	are	comorbid	with	one	another.		
	
METHODS:	A	retrospective	chart	review	was	conducted	at	the	Memory	Disorders	
Center	 at	 Hawaii	 Pacific	 Neuroscience	 between	 January	 2011	 and	 August	
2018.	Patients	diagnosed	with	dementia	were	filtered	through	eClinicalWorks	using	
the	trial’s	inclusion	and	exclusion	criteria.	A	bivariate	logistic	regression	was	used	to	
determine	which	combination	of	variables	is	correlated	with	having	AD.		
	
RESULTS:	Asians	(30.8%)	and	Whites	(20.2%)	contributed	the	greatest	percentage	of	
individuals	with	AD	and	hypertension.	Hypertension	and	hypothyroidism	were	the	
top	two	comorbidities	 found	 in	patients	with	AD.	The	bivariate	 logistic	 regression	
showed	that	older	individuals	are	more	likely	to	have	both	hypertension	and	AD,	so	
age	is	a	significant	(p<0.001)	confounding	variable	to	age	and	hypertension.		
	
CONCLUSION:	The	results	of	the	bivariate	logistic	regression	showed	that	when	age	
was	factored	in,	all	other	variables	were	no	longer	significant	because	age	increases	
the	 likelihood	 of	 having	 both	 AD	 and	 hypertension,	 confounding	 any	 previous	
associations.	
	
Mentor:	Dr.	Kore	Kai	Liow,	MD,	FACP,	FAAN	
	
Co-Authors:	Tamara	Ohta,	Daniel	Omura,	Raelynn	Chu,	Ann-Janin	Bacani	
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Analysis	of	the	Effect	of	the	Longevity	Associated	FOXO3	Genotype	on	
Telomerase	Activity	in	a	Japanese-Okinawan	Cohort	

	
Forkhead	 box	 O3	 (FOXO3)	 is	 one	 of	 the	 few	 genes	 that	 has	 consistently	
correlated	 across	 multiple	 long-lived	 populations	 to	 be	 associated	 with	
longevity.	 In	 a	 previous	 study,	 an	 analysis	 of	 FOXO3	 single	 nucleotide	
polymorphisms	(SNP)	identified	a	specific	allele	as	being	associated	with	less	
rapid	 shortening	 of	 telomeres,	 which	 is	 a	 molecular	 marker	 of	 longevity.	
Telomeres	 are	 tandem	 repeats	 that	 shorten	 after	 each	 cell	 division,	 and	
telomerase	is	an	enzyme	that	adds	new	tandem	repeats,	thereby	extending	
the	 telomeres	 and	 the	 lifespan	 of	 the	 cell.	 Because	 previous	 results	 have	
shown	 FOXO3	 protects	 against	 telomere	 shortening,	 it	 is	 expected	 that	
telomerase	 activity	 will	 be	 higher	 in	 individuals	 that	 carry	 the	 longevity-
associated	allele	of	FOXO3.	It	is	also	expected	that	telomerase	activity	will	be	
constant	with	age	in	the	longevity-associated	genotype.	In	this	study,	blood	
was	 extracted	 from	 100	 participants	 from	 a	 Japanese-Okinawan	 cohort,	 a	
notably	long-lived	population,	and	peripheral	blood	mononuclear	cells	were	
isolated.	 The	 genotype	of	 each	 sample	was	 obtained	 and	 telomeric	 repeat	
amplification	 assays	 were	 performed	 to	 quantify	 telomerase	 activity,	 as	 a	
function	of	genotype,	sex,	and	age.	Results	indicate	that	telomerase	activity	
decreases	with	age	 for	 the	TT	 genotype,	but	do	not	decrease,	 to	 the	 same	
extent,	with	age	for	G-carriers.	These	findings	provide	insight	as	to	how	FOXO3	
protects	against	telomere	attrition	and	link	the	longevity-associated	G-allele	
to	modulated	telomerase	activity.	
	
	
Mentor:	Dr.	Richard	Allsopp	
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The	Potential	Role	of	ABCC6	in	Regulation	of	Cardiac	Functions		
	

Introduction:	Ischemic	cardiac	diseases,	including	acute	myocardial	infarction	
(MI),	 represent	 a	 significant	 health	 problem	 that	 can	 lead	 to	 heart	 failure.	
Understanding	innate	mechanisms	of	cardioprotection	is	essential	to	develop	
novel	 therapy	 for	patients	with	acute	MI.	 In	 the	heart,	purinergic	signaling,	
including	 adenosine	 and	 ATP,	 has	 a	 well-established	 role	 in	 mitigating	
myocardial	 damage	 from	 ischemia.	 ABCC6,	 an	 ATP-binding	 cassette	
membrane	 transporter,	 is	 primarily	 expressed	 in	 the	 liver	 and	 kidney	 and	
contributes	to	calcification	inhibition	by	facilitating	the	efflux	of	cellular	ATP	
into	the	extracellular	space.	This	study	aims	to	understand	and	evaluate	the	
cardioprotective	effects	of	ABCC6	deficiency	during	ischemia	in	in	vivo	and	ex	
vivo	models.	
	
Methods:	We	used	wild	type	(WT)	and	Abcc6-/-	knockout	(KO)	mice	to	study	
the	cardioprotective	effects	of	ABCC6	deficiency.	As	an	in	vivo	model,	WT	and	
KO	mice	were	given	permanent	coronary	ligation	to	imitate	MI.	As	an	ex	vivo	
model,	WT	and	KO	mice	hearts	were	harvested	and	placed	into	a	Lagendorff	
system.	Cardiac	functions	were	measured	in	both	models	and	a	transcriptome	
analysis	and	Masson	Trichrome	Stain	was	performed.		
	
Results:	 Abcc6	 deficient	mice	were	 shown	 to	 have	 a	 better	 heart	 recovery	
when	compared	to	WT	mice	 following	myocardial	 infarction	 in	both	 in	vivo	
and	ex	vivo	experiments.	
	
Conclusion:	Our	data	suggested	that	the	absence	of	ABCC6	is	beneficial	during	
the	ischemic	phase.	Interestingly,	there	is	little	to	no	expression	of	ABCC6	in	
cardiac	tissue;	however,	ABCC6	deficiency	seems	to	affect	the	expression	of	
genes	associated	with	purinergic	signaling	in	distal	tissues.	
	
	
Mentor:	Dr.	Olivier	Le	Saux	
	



	

	
 

110	

Lexus	Porter	
Molecular	Biosciences	&	Biotechnology,	Minor	in	Korean	
Natural	Sciences	
INBRE	Presenter	
Poster	Presentation:	1:30-3:00pm	in	Garden	Dining	Rooms	
	
Identifying	Interactions	Among	Flavonoid	Biosynthetic	Enzymes	with	the	

Potential	to	Influence	Metabolon	Formation	in	Citrus	sinensis	
	

This	study	will	examine	the	interactions	between	known	proteins	within	the	
flavonoid	 biosynthetic	 pathway	 to	 characterize	 the	 role	 of	 metabolons	 on	
flavonoid	 production	 and	 the	 resulting	 contributions	 within	 plants.	
Metabolons	serve	as	a	temporary	complex	for	enzymes	within	a	pathway	that	
protect	from	damaging	conditions.	Flavones	are	known	to	be	synthesized	by	
metabolons	 and	 can	 be	 found	 in	 many	 fruits	 and	 vegetables,	 but	 are	
particularly	 in	abundance	 in	citrus	plants,	 including	Citrus	sinensis	 (orange),	
which	make	them	ideal	for	research	and	agricultural	reproduction.	Flavones	
serve	as	an	important	scaffold	in	many	fields	particularly	human	health	and	
agriculture	such	as	UV	protection,	oxidative	stress,	pathogen	resistance.	Along	
with	their	antioxidative	properties,	flavones	are	gaining	attention	due	to	their	
anti-cancer,	anti-inflammatory	and	anti-microbial	activities	and	have	been	a	
crucial	 anchor	 for	 the	 discovery	 of	 new	 therapeutic	 agents.	 The	 flavonoid	
biosynthetic	 core	 pathway	 consists	 the	 proteins	 flavone	 synthase	 (FNS),	
flavanol	synthase	 (FLS),	chalcone	synthase	 (CHS),	chalcone	 isomerase	 (CHI),	
dihydroflavonol4-reductase	 (DFR),	 and	 flavonoid	 3’-hydroxylase	 (F3H).	 The	
cDNA	was	isolated	using	primers	from	core	protein	sequences.	Through	PCR	
and	gel	electrophoresis,	the	primers	were	confirmed	functional	and	the	target	
band	is	gel	purified	and	used	 in	 ligation.	The	streamlined	GATEWAY	system	
will	be	used	in	the	transformations	of	the	yeast	two-hybrid	system.	Bait-and-
prey	yeast	cells	will	be	utilized	to	compare	the	interactions	between	proteins	
within	the	core	flavonoid	pathway	and	glycosyltransferase	7	(GT7).	Based	on	
the	protein-protein	interactions,	this	study	hopes	to	add	to	our	knowledge	of	
flavonoid	metabolon	 structure	 and	 increase	 known	 beneficial	 traits	 within	
plants.		
	
	
Mentor:	Dr.	Daniel	Owens	
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A	Secondary	Data	Analysis	of	the	Quality	of	a	Unique	Diet	Quality	Index	
Score	for	infants	in	Puerto	Rico	and	Hawaii	

	
Background	 &	 Objectives:	 The	 DRIs	 (Dietary	 Reference	 Intakes)	 are	
recommendations	 regarding	 the	 amount	 of	 nutrients	 that	 should	 be	
consumed	to	achieve	maximum	growth	and	health	for	the	average	individual.	
Currently,	there	are	no	DRI	for	ages	2	years	and	below.	The	objective	of	this	
analysis	 is	 to	 assess	 the	 utility	 of	 a	 unique	 infant	 Diet	 Quality	 Index	 Score	
(DQIS)	 in	 predicting	 excessive	weight	 gain	within	 a	 4-month	 period	 among	
infants	in	Puerto	Rico	and	Hawaii.		
	
Methods:	 A	 secondary	 data	 analysis	 was	 conducted	 on	 data	 collected	 in	
infants	at	visit	1	(0-2	months	old)	and	visit	2	(4-6	months	old).	The	DQIS	(ranges	
0-55)	was	categorized	into	4	groups.	Logistic	regression	models	examined	the	
associations	 between	 weight	 status	 at	 visit	 2	 and	 the	 categorized	 DQIS,	
maternal	age	and	education.		
	
Results:	 Logistic	 regression	 models	 revealed	 that	 visit	 1	 DQIS	 were	 not	
predictive	 for	excessive	weight	at	 visit	2.	DQIS	at	 visit	2	 showed	significant	
association	with	the	BMI	z-score	at	visit	2;	those	with	a	“good”	diet	were	more	
likely	 to	have	excessive	weight	gain	compared	to	 those	with	an	“excellent”	
diet.		
	
Conclusions:	Our	results	show	a	strong	correlation	between	this	unique	infant	
DQIS	and	excessive	weight	gain	when	infants	are	4-6	months,	but	no	utility	at	
0-2	months	for	the	prediction	of	excessive	weight	gain	at	4-6	months.	Further	
studies	 are	 needed	 to	 reassess	 and	 verify	 so	 that	 this	 DQIS	 can	 become	
available	in	clinics	to	help	accurately	assess	infants’	eating	patterns	to	achieve	
maximum	growth	and	development.		
	
	
Mentor:	Dr.	Jinan	Banna	
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Exploring	the	Life-history	of	Hawaiian	Limpets	Using	Oxygen	Isotope	Analysis	

	
Hawaiian	limpets	(Cellana	spp.),	referred	to	as	‘opihi,	are	a	significant	seafood	
and	cultural	resource	in	Hawaii.	Many	life-history	traits	remain	unknown,	and	
current	fisheries	management	strategies	are	unfit.	Our	Bingham	Aquatic	Lab	
has	 recently	 developed	 a	 breakthrough	 method	 for	 reconstruction	 of	
environment	and	growth	of	the	yellowfoot	limpet	(C.	sandwicensis).		
	
Two	modern	specimens	 (CW1	&	CW2)	and	one	historical	 specimen	(BPBM)	
were	analyzed	for	oxygen	ions	via	secondary	ion	mass	spectrometry,	and	for	
daily	growth	 rate	via	 sclerochronology.	Using	SIMS,	δO18

calcite
	readings	were	

obtained	 along	 daily	 growth	 increments.	 Delta	 O18
calcite,	 precipitated	 in	

equilibrium	with	SST,	resulted	in	values	ranging	from	-4.38‰	to	-7.83‰	for	
CW1	and	CW2	and	-0.57‰	to	-5.02‰	for	BPBM.	These	values,	when	used	to	
calculate	sea	surface	temperature	(SST),	resulted	in	a	significant	correlation	
with	measured	SST,	allowing	for	climate	reconstruction.	Age	estimates	were	
based	on	 the	number	of	 annual	 isotope	 cycles	 analyzed	 in	 each	 specimen.	
CW1	and	CW2	were	estimated	to	be	2	years	of	age	while,	BPBM	was	estimated	
to	 be	 5	 years.	 Shell	 length	 measurements	 were	 taken	 to	 determine	 daily	
growth	rates	and	record	differences	in	growth.	Daily	growth	rates	in	each	shell	
varies	 with	 season	 and	 is	 controlled	 by	 changes	 in	 the	 tidal	 cycles,	
temperature	fluctuations	and	differences	in	ontogenetic	growth.	Moments	of	
zero	 growth	 were	 recorded	 in	 the	 modern	 specimens	 corresponding	 with	
spawning	seasons,	winter	and	summer.	This	 information	collectively	can	be	
used	 promote	 the	 conservation	 of	 ‘opihi	 as	well	 as	 aid	 in	 future	 intertidal	
climate	studies.	
	
	
Mentor:	Dr.	Jon-Paul	Bingham	
	
Co-Authors:	Anthony	Mau,	Phillipe	Nicodemus	
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Textile	Conservation:	DNA	Profiling	without	Destruction	
	

The	 ability	 to	 isolate	 and	 extract	 human	 DNA	 has	 changed	 the	 way	 we	
investigate	 crimes	 and	 identify	 human	 remains.	 While	 traditional	 DNA	
extraction	techniques	often	require	partial	or	complete	destruction	of	textiles,	
this	study	aims	to	detail	a	more	efficient,	cost-effective,	and	reliable	form	of	
DNA	extraction	that	conserves	textiles	while	yielding	a	forensically	viable	DNA	
profile,	which	adheres	to	the	standards	of	the	Combined	DNA	Index	System	
(CODIS).	
	
Using	IsoHelix	buccal	swabs,	we	extracted	human	DNA		from	100%	cotton	and	
100%	 polyester	 tee-shirts,	 which	 was	 then	 recovered	 using	 a	 PureLink	
Genomic	DNA	Mini	Kit	and	quantified	using	a	NanoDrop	device.	Polymerase	
chain	 reaction	 (PCR)	 amplification	 was	 performed	 using	 primers	 for	 three	
separate	CODIS	loci:	TPOX,	THO1,	and	D21S.	Resulting	products	are	pending	
analysis	by	an	Agilent	Biofragment	analyser.		
	
DNA	 recovery	 rates	 for	 saliva,	 sweat,	 semen,	 and	 blood	 samples	 ranged	
between	 0.4ng/ul	 and	 17.7ng/ul	 from	 100%	 cotton,	 and	 0.6ng/ul	 and	
15.8ng/ul	 from	 100%	 polyester,	 with	 blood	 yielding	 the	 highest	 rates	 of	
recovery	and	sweat	the	lowest.	Each	sample	taken	contained	sufficient	DNA,	
regardless	of	textile,	to	amplify,	purify,	and	sequence	using	primers	for	both	
the	TPOX	and	THO1	loci.	To	date,	efforts	to	amplify	DNA	using	a	primer	for	the		
D21S	locus	have	been	unsuccessful.		
	
While	 preliminary	 results	 show	 promise,	 further	 refinement	 is	 needed	 to	
develop	 this	 method	 into	 one	 that	 can	 consistently	 produce	 a	 full,	 viable	
forensic	profile.		
	
	
Mentor:	Dr.	David	Haymer	
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Hydrophobic	Surfaces	for	Contact	Electrification		
	

At	 the	 University	 of	 Hawai‘i,	 recent	 work	 demonstrated	 that	 droplet	 flow	
across	multiple	hydrophobic	materials	can	generate	electrical	power	with	two	
orders	 of	 magnitude	 greater	 efficiency	 than	 use	 of	 single-material	
hydrophobic	 surfaces,	 and	 better	 than	 or	 competitive	 with	 many	 other	
approaches	for	energy	harvesting.	
	
The	goal	of	this	project	was	to	create	an	insulated	superhydrophobic	surface	
on	aluminum	substrates.		A	list	of	methods	for	fabricating	superhydrophobic	
surfaces	was	compiled	and	tested.	 	Methods	 for	 incorporating	an	 insulated	
layer	within	a	superhydrophobic	surfaces	were	also	tried	and	tested.	
	
Results	from	this	project	showed	us	that	the	application	of	acid	etching	using	
either	hydrochloric	acid	or	copper(II)	chloride	followed	by	a	deposition	of	a	
thin	layer	hexamethyldisilazane	proved	to	be	a	reliable	method	for	fabricating	
superhydrophobic	surfaces.		From	an	initial	number	of	10	published	methods	
for	 producing	 superhydrophobic	 surfaces	 on	 aluminum,	 only	 three	 were	
experimentally	proven	to	work.			
	
The	 viability	 of	 the	 fabrication	 methods	 available	 were	 determined	 by	
depositing	a	single	droplet	of	water	on	the	finished	samples	and	measuring	
their	contact	angles	to	see	if	they	were	over	150°.		Sputtering	a	thin	film	of	
silicon	oxide	onto	the	samples	proved	the	only	viable	option	at	the	time,	for	
creating	the	insulated	film	needed;	after	methods	involving	passivation	and	
electrodeposition	proved	futile.	
	
It	 is	 possible	 to	 created	 an	 insulated	 superhydrophobic	 surface	 on	 an	
aluminum	substrate	that	can	generate	electricity.		However	current	methods	
for	 fabricating	 thin	 insulating	 films	 require	 additional	 research	 in	 order	 to	
make	the	overall	process	more	practical.	
	
Mentor:	Dr.	Joseph	Brown	 	
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Purposeful	Storytelling:	Adapting	the		
Legend	of	Ka'ahupāhau	into	a	Children's	Picture	Book	

	
The	 purpose	 of	 this	 creative	 project	 was	 to	 complete	 a	 children’s	 book	
procured	 from	 the	 Hawaiian	 legend	 of	 a	 shark	 goddess	 from	 Pu'uloa	 Bay:	
Ka'ahupāhau.	 The	 author	 embarked	 on	 this	 project	 as	 a	 victim	 of	 a	 shark	
attack,	noting	the	relevance	of	sharing	this	legend	to	children	during	an	era	
committed	to	subverting	the	demonization	of	the	pelagic	species	via	activism,	
art,	and	legislative	changes.	There	was	no	adaptation	of	Ka'ahupāhau’s	story	
appropriate	for	juvenile	readers,	so	she	decided	it	was	time	to	create	one.	
	
Gathering	 the	 information	 for	 this	 topic	 presented	 difficulty	 due	 to	 the	
intangibility	of	oral	histories;	therefore,	the	sources	used	range	from	scholarly	
articles	 to	coloring	books	 to	podcasts	of	elder	kupuna	talking-story	of	 tales	
that	have	been	passed	down	inter-generationally.	The	resulting	prose	mimics	
the	essence	of	Hawaii’s	rich	oral	tradition	by	incorporating	Hawaiian	language	
(with	pronunciation	 tables)	and	using	 rhyme	and	meter	 to	 create	a	unique	
cadence	when	spoken	aloud.	The	prose	underwent	a	rigorous	editing	process	
by	the	author	and	her	mentor	for	both	English	errors	and	flaws	in	the	retelling	
of	Hawaiian	mo'olelo.	Precaution	was	taken	to	analyze	each	word	carefully,	
so	 that	 no	 phrase	 contradicts	 the	 ancient	mo'olelo	 detailing	 the	 Hawaiian	
creation	story.		
	
The	 result	 of	 the	 project	 is	 a	 complete,	 unpublished	 copy	 of	 children’s	
literature	 which	 exemplifies	 the	 concept	 of	 purposeful	 storytelling	 that	
encourages	both	indigenous	and	environmental	awareness.	From	the	minds	
of	female	creators,	the	story	also	represents	a	resurgence	of	female	deities	in	
popular	Hawaiian	literature.		
	
Mentor:	ku'ualoha	ho'omanawanui	
	
Co-Author:	Taylor	Donohue	
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Examination	of	Myostatin	Inhibition	on	Inflammatory	IL-1β	Expression	in	the	

Rheumatoid	Arthritis	Synovial	Fibroblast	(RASF)Cells	
	

Myostatin	(MSTN)		is	a	member	of	the	transforming	growth	factor	beta	(TGF-
β)	 family	 protein	 group.	 The	 function	 of	MSTN	 is	 the	 inhibition	 of	 skeletal	
muscle	 growth,	 which	 can	 induce	 muscle	 atrophy.	 Muscle	 atrophy	 occurs	
when	 the	 muscles	 begin	 to	 waste	 away	 or	 decline,	 therefore	 resulting	 in	
noticeable	 smaller	 size	and	a	 loss	of	 strength.	Because	muscle	atrophy	has	
been	 associated	 with	 overexpression	 of	 MSTN	 proteins,	 which	 has	 been	
observed	 in	 various	muscle	 disuse	 and	health	 risks,	 such	 as	 cancer,	 kidney	
failure,	and	inflammation	in	rheumatoid	arthritis	(RA).	For	this	study,	the	focus	
was	on	how	MSTN	plays	a	role	in	RA	and	if	reduction	in	MSTN	proteins	could	
provide	 relief	 and	 less	 inflammation	 of	 the	 pro-inflammatory	 cytokines	
associated	with	RA.		
	
This	study	was	conducted	by	preparing	a	myostatin-inhibiting	proteins	known	
as	myostatin	propeptide	(MSTNpro),	which	inhibits	MSTN	activity	by	binding	
its	 receptor	 through	 complex	 formations	 with	 MSTN.	 The	 MSTNpro	 was	
produced	in	E.	coli	and	then	purified	by	a	combination	of	amylose	and	protein	
A	affinity	chromatography.	The	rheumatoid	arthritis	synovial	fibroblast	(RASF)	
cells	 were	 then	 examined	 to	 determine	 the	 percentage	 of	 cytokine	
interleukin-1	beta	(IL-1β)	by	growing	a	cell	media	and	culturing	the	cells	to	be	
examined	via	ELISA	Assay.	
	
	
Mentor:	Dr.	Yong-Soo	Kim	
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Enhancing	Particle	Separation	using	CO2	Diffusiophoresis	and	Sheath	Flow	

	
Directed	particle	motion	induced	by	ion	concentration	gradients	presents	the	
opportunity	 to	 supplant	 existing	 bulky	 and	 expensive	 equipment	 used	 in	
various	energy	and	biomedical	applications,	with	 low-energy	cost	“lab	on	a	
chip”	 devices.	 Namely,	 biological	 sample	 sorting	 and	membraneless	 water	
filtration	 are	 two	 processes	 that	 could	 immediately	 benefit	 from	 such	 a	
transition.	In	this	study	we	exploit	the	effects	of	diffusiophoresis	acting	on	a	
sheath	 confined	 particle	 flow	 to	 explore	 the	 possibility	 of	 controlling	 this	
directed	 particle	 motion.	 Dissolved	 CO2	 is	 used	 to	 provide	 the	 ion	
concentration	 gradients	 that	 drive	 the	 particle	 stream	 deflections	 via	
diffusiophoresis,	 upon	 which	 particle	 flow	 manipulation	 is	 ultimately	
observed.	We	control	the	degree	of	particle	deflection	by	varying	the	particle	
Peclet	 number,	which	 characterizes	 the	 relative	 effects	 that	 advection	 and	
diffusiophoresis	 have	 on	 the	 suspended	 particles.	 A	 device	 demonstrating	
such	 control	 over	 particle	 flows	 would	 be	 valuable	 in	 a	 wide	 range	 of	
applications	such	as	cell	sorting	or	contaminant	separation.		
	
	
Mentor:	Dr.	Sangwoo	Shin	
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Transposon	Screen	of	Marinobacter	HI15-87	Mutants		
in	Dissolved	Organic	Matter	

	
Marine	dissolved	organic	matter	(DOM)	represents	the	largest	carbon	source	
in	 the	 world.	 The	 consumption	 of	 DOM	 by	 microorganisms	 results	 in	 the	
production	of	large	amounts	of	atmospheric	carbon	dioxide	gas,	thus	playing	
a	 significant	 role	 in	 the	 global	 carbon	 cycle.	 Although	 some	 key	 enzymes	
involved	in	the	breakdown	of	phosphonates	in	DOM	have	been	identified,	the	
specific	biochemical	pathways	of	marine	microbes	to	degrade	high	molecular	
weight	DOM	remains	 largely	unconfirmed.	Sample	 isolates	of	Marinobacter	
HI15-87	 from	 the	 waters	 of	 Station	 Aloha,	 approximately	 100km	 north	 of	
Oahu,	 underwent	 transposon	 mutagenesis	 with	 the	 transposon	 pSMC194	
containing	 three	 cut	 sites	 for	 the	 endonuclease	 HpyCH4IV	 within	
Streptomycin	 and	 Spectinomycin	 resistance	 genes.	 Approximately	 10,000	
individual	HI15-87	colonies	were	 selected	 through	growth	on	marine	broth	
containing	Streptomycin	and	Spectinomycin	to	confirm	successful	transposon	
mutagenesis.	The	selected	isolates	that	did	not	grow	in	hydrolyzed	DOM	were	
suspected	 to	 have	 received	 the	 pSMC194	 transposon	 in	 a	 location	 of	 its	
genome	that	disrupted	adjacent	genes	or	pathways	essential	to	degradation	
of	 DOM	 as	 a	 carbon	 source.	 DNA	 extraction,	 HpyCH4IV	 digestion,	 and	
sequencing	point	to	the	host	cell	genes	flanking	the	transposon	insert,	thereby	
indicating	 the	 HI15-87	 genes	 likely	 required	 for	 DOM	 consumption.	
Identification	of	these	genes	may	allow	for	the	better	understanding	of	marine	
microbial	metabolisms	and	communities.	
	
	
Mentor:	Dr.	Edward	DeLong	
	
Co-Authors:	Dr.	David	Karl,	Dr.	Andrew	Burger	
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Generation	Liminal:	Stories	from	the	Cusp	
	

Generation	 Liminal	 is	 a	 compendium	 that	 aims	 to	 answer	 one	 central	
question:	What	is	life	like	in	the	in-between?	It	focuses	on	a	cusp	generation,	
situated	between	Millennials	 and	Generation	Z,	 lost	between	 the	 cracks	of	
larger	generational	structures	in	social	limbo.	Born	roughly	between	1995	and	
2000,	the	young	adults	in	this	micro-generation	are	also	in	a	liminal	phase	of	
life,	 transitioning	 from	 adolescence	 into	 adulthood.	 Based	 on	 qualitative	
research	 collected	 during	 the	 summer	 of	 2018	 and	 the	 author’s	 own	 life	
experiences,	Generation	Liminal	 collects	 the	stories	of	a	generation	 in	 fairy	
tales,	poetry,	 lyric	essays,	 transcripts,	 legal	documents,	and	even	Mad	Libs.	
Beginning	with	 a	 variety	 of	 traumas,	 transitioning	 to	 their	 aftermaths,	 and	
exploring	a	way	out	of	hopelessness,	this	compendium	ends	with	what	many	
cuspers	want	most:	agency.	Ultimately,	Generation	Liminal	aims	to	promote	
intergenerational	 understanding	 by	 giving	 voice	 to	 an	 underrepresented	
micro-generation.	
	
	
Mentor:	Shawna	Yang	Ryan	
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Iris:	An	Exploration	of	Human	Trafficking	Through	a	Modern	Fantasy	Lens	

	
The	 fantasy	 genre	 offers	 a	 frame	 for	 readers	 to	 critically	 approach	
uncomfortable	subject	material	while	still	maintaining	a	degree	of	separation	
from	 the	 harsh	 realities	 of	 dark	 situations.	 Iris:	 An	 Exploration	 of	 Human	
Trafficking	Through	a	Modern	Fantasy	Lens	is	a	creative	work	which	offers	an	
escapist	frame	through	which	to	examine	human	trafficking.		
	
Placed	within	a	city	evolved	from	a	traditional	high	fantasy	setting,	 Iris,	the	
protagonist,	must	navigate	the	dark	new	reality	in	which	she	finds	herself.	The	
novella	follows	examples	set	by	other	science-fiction	and	fantasy	works	which	
have	 been	 used	 to	 discuss	 current	 issues.	 For	 instance,	 Terry	 Goodkind’s	
Sword	 of	 Truth	 fantasy	 series	 deals	 with	 issues	 such	 as	 damaging	 family	
dynamics,	bondage,	and	slavery,	while	Neil	Gaiman’s	Stardust	directly	touches	
on	issues	of	human	trafficking.		
	
The	idea	to	write	this	piece	came	in	response	to	the	unfortunate	truth	that	
human	trafficking	is	a	serious	issue	that	spans	human	history,	and	is	impacting	
people	around	the	world	today.	Iris	in	particular	offers	a	portrait	of	a	victim	of	
human	trafficking	who	seems	unable	to	escape	the	situation	in	which	she	finds	
herself—a	common	circumstance.	
	
As	a	 reader	of	 fantasy	works,	 I	 have	 come	 to	understand	 the	 intricacies	of	
many	issues	that	I	would	not	have	otherwise	thought	about	seriously,	or	even	
encountered.	The	goal	for	my	novella	is	to	entertain	readers	while	providing	
an	encounter	with	the	complexities	of	human	trafficking.	
	
	
Mentor:	Dr.	Craig	Howes	
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Dietary	Effects	on	Captive	Hawaiian	Tree	Snails	
	

The	Hawai‘i	Division	of	Forestry	and	Wildlife’s	Native	 Invertebrate	Program	
captive	 rears	 some	 of	 the	 last-known	 individuals	 of	 rare	 and	 endangered	
native	Hawaiian	 snails.	Over	 the	 last	 30	 years,	 snails	 in	 the	 captive	 rearing	
facility	have	been	fed	a	fungal	diet	growing	naturally	on	branches	collected	
from	 native	 forests	 every	 two	 weeks,	 supplemented	 with	 a	 lab-cultured	
fungus,	 to	 mimic	 their	 natural	 fungal	 biofilm	 diet	 composition.	 However,	
recent	concerns	about	potential	introduction	of	disease	from	forest-collected	
vegetation	into	captive-reared	populations	of	snails	prompted	us	to	ask,	will	
fecundity	and	survival	differ	between	native	snails	provided	with	only	a	lab-
cultured	fungal	diet,	compared	with	those	provided	with	both	the	lab-cultured	
fungus	and	native	vegetation?	Auriculella	diaphana	 (N	=	90)	were	collected	
from	the	Ko’olau	mountain	range	and	divided	into	three	treatments:	(1)	wild	
vegetation	and	lab-cultured	fungus;	(2)	wild	vegetation	only;	(3)	lab-cultured	
fungus	 only.	 Cages	 were	 housed	 in	 a	 controlled	 environmental	 chamber	
programmed	 to	mimic	natural	 conditions,	 and	 the	cages	were	cleaned	and	
censused	 bi-weekly	 to	 record	 eggs	 produced	 in	 each	 cage	 and	 mortality.	
Fecundity	differed	significantly	among	the	treatments,	with	a	total	of	331	eggs	
produced	by	snails	in	Treatment	1,	200	in	Treatment	2,	and	19	in	Treatment	
3.	Mortality	was	minimal	with	only	six	deaths	in	total,	five	from	Treatment	1	
and	 one	 from	 Treatment	 2.	 Diet	 appears	 to	 strongly	 influence	 fecundity.	
Therefore,	we	recommend	continuing	to	provide	both	native	vegetation	and	
lab-cultured	fungus	to	lab-reared	native	snails.		
	
	
Mentor:	Dr.	Melissa	Price	
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Homegrown	Energy:	Fuel	Properties	of	Pongamia	pinnata	
	

Pongamia	 pinnata,	 or	 pongamia,	 a	 leguminous,	 oil	 seed-bearing	 tree,	 has	
been	identified	as	a	potential	biofuel	source	due	to	its	robust	nature.	Native	
to	 humid	 and	 tropical	 environments,	 Hawai’i	 is	 an	 ideal	 location	 for	
production.	Furthermore,	byproducts	of	the	conversion	preparation,	such	as	
seed	 pods	 and	 seed	 cakes,	 have	 potentials	 as	 solid	 fuel.	 The	 goal	 of	 this	
research	 is	 to	 investigate	 the	 fuel	 properties	 of	 Pongamia	 pinnata	 and	 its	
torrefied	 products.	 Pongamia	 trees	 from	 two	 locations	 in	 Oahu,	 HI	 were	
harvested	to	determine	the	oil,	pod,	and	seed	cake	characteristics	to	provide	
the	data	needed	to	assess	the	usefulness	of	pongamia	as	a	biofuel.	The	high	
heating	 value	 (HHV)	of	 pongamia	 seed,	 oil,	 cake,	 and	pod	was	determined	
along	with	x-ray	fluorescence	(XRF)	to	determine	metal	content	and	ultimate	
analysis	to	determine	carbon,	hydrogen,	nitrogen,	and	sulfur	content	(CHNS).	
The	oil	was	also	analyzed	for	free	fatty	acid	content,	density,	viscosity,	iodine	
value,	and	flash	point.	Proximate	analysis	(moisture	content,	volatile	matter,	
and	ash	content)	and	chlorine	content	was	performed	for	all	solid	samples.	
The	torrefied	pod	samples	were	characterized	by	HHV,	XRF,	ultimate	analysis,	
proximate	analysis,	grindability,	and	chlorine	content.		
	
	
Mentor:	Dr.	Scott	Turn	
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The	Impact	of	the	Updated	Cervical	Cancer	Screening	Guidelines	in	Women	

>65	Years	of	Age:	A	10-Year	Retrospective	Analysis	
	

Cervical	cytology	screening	is	no	longer	recommended	in	women	65	years	or	
older,	 based	 on	 the	 joint	 guidelines	 established	 by	 the	 American	 Cancer	
Society	 (ASC),	 the	American	 Society	 for	 Colposcopy	 and	 Cervical	 Pathology	
(ASCCP),	and	the	American	Society	for	Clinical	Pathology	(ASCP)	in	2012.	We	
examined	 the	 effect	 of	 implementing	 these	 guidelines	 in	 this	 elderly	
population,	 in	 order	 to	 determine	 the	 number	 of	 abnormal	 Pap	 tests,	
precancerous	lesions,	and	cancers	that	would	have	been	missed	if	screening	
had	been	discontinued.	
	
This	 retrospective	 study	 examined	 all	 Pap	 tests	 at	 the	 Queens	 Medical	
Center/Hawaii	Pathologists	Laboratory	between	January	2002	and	December	
2011.	 Chi-square	 testing	 was	 performed	 to	 detect	 statistically	 significant	
differences	between	findings	in	patients	65	years	and	older,	compared	to	the	
general	population	(GP).	Cases	of	malignancy	in	the	>65	year	older	age	group	
were	 further	analyzed	to	determine	whether	 the	patients	exhibited	criteria	
for	exclusion	from	cervical	cancer	screening.			
	
From	2002-2011,	a	total	of	1,026,470	Pap	tests	were	examined.		Of	the	92,247	
patients	aged	65	years	or	older,	a	total	of	135	histologically	confirmed	cases	
of	precancerous	or	cancerous	lesions	were	found.	If	the	new	2012	guidelines	
had	been	employed,	11	(8%)	of	these	cases	would	have	been	missed,	including	
5	 (45%)	 high	 grade	 squamous	 intraepithelial	 lesions	 (HSIL)	 and	 6	 (55%)	
endometrial	carcinomas.	Although	Pap	testing	is	not	considered	an	effective	
modality	 for	 the	detection	of	 endometrial	 cancer,	 the	 cessation	of	 cervical	
cancer	 screening	 in	 patients	 65	 years	 or	 older	 may	 lead	 to	 the	 delayed	
detection	of	this	malignancy.	
	
	
Mentor:	Dr.	Pamela	Tauchi-Nishi	
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Human	Resources	through	Language	and	Music	
	
Someone	wrote,	“To	make	the	world	a	better	place,	we	must	diligently		
nurture	the	next	generations”.			
	
Educators	all	over	the	world	are	endeavoring	to	do	just	that;	and	some	step		
into	the	teaching	arena	prepared	with	what	is	frequently	referred	to	as		
“natural	ability”.		For	others	who	are	well-prepared	academically,		
but	do	not	feel	they	have	that	“natural”	quality;	I	wish	to	offer	hope.	
	
I	find	that	one	of	the	most	effective	ways	to	make	a	point	is	to	demonstrate		
your	goal.		
	
How	does	one	take	the	stage?	How	do	we	get	someone’s	attention	and		
hold	it?		I	have	created	a	handful	of	speech	skills	and	theatre	techniques	that	
help	create	effective	performances.	 I	have	used	these	techniques	 for	many	
years	with	 island	youngsters	and	adults.	 It	has	been	extremely	gratifying	to	
see	 the	 shyest	 individual	 quietly	 listen,	 learn	and	become	one	of	 the	most	
outstanding	performers.	
	
I	would	be	delighted	to	see	how	my	techniques	will	enhance	the	classroom	
performance	of	budding	and/or	seasoned	UH	professors	and	staff.	
	
Let’s	see	how	a	handful	of	island	youngsters,	making	use	of	these	very	simple	
speech	skills	and	techniques,	can	capture	an	audience;	not	just	because	they	
are	oh,	so	cute,	but	because	they	care	about	getting	their	message	across.		
	
In	this	presentation,	we’ll	determine	the	effectiveness	of	this	
philosophy	with	narrations	and	songs	that	are	written	and	designed	to		
build	confidence.	
	
	
Mentor:	Mr.	Craig	Howes	
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Caring	for	the	Person:		
An	Application	of	the	Biopsychosocial	Model	in	Pre-medical	Education	

	
Creation	of	this	portfolio	is	guided	by	my	interest	in	the	complementary	works	
of	psychology	and	medicine.	Engel	proposed	a	biopsychosocial	(BPS)	model	to	
study	 how	 behavior	 may	 affect	 disease.	 This	 model	 sought	 to	 better	
understand	the	underlying	basis	of	disease	with	the	goal	of	how	to	treat	the	
patient.	 	A	potentially	effective	way	 to	achieve	 this	goal	 is	 to	provide	early	
education	 at	 the	 and	 premedical	 stages.	 	 A	 robust	 premedical	 education	
would	include	a	holistic	approach	involving	education	in	both	the	natural	and	
social	sciences.	
	
This	 Honors	 portfolio	 consists	 of	 a	 reflective	 statement	 and	 three	 major	
artifacts:	a	literature	review	examining	the	use	of	the	BPS	model	in	medical	
education,	a	training	manual	based	on	my	experiences	as	a	peer	fellow	at	the	
Counseling	 and	 Student	 Development	 Center	 at	 University	 of	 Hawaiʻi	 at	
Mānoa,	 and	 a	 commentary	 highlighting	 my	 demanding	 experiences	 as	 a	
medical	 assistant	 working	 in	 an	 internal	 medicine	 and	 pediatric	 private	
practice.	Each	component	connects	and	builds	on	use	of	the	BPS	model,	which	
broadly	 represents	 my	 commitment	 to	 an	 academic	 engagement	 with	
psychology	as	I	prepare	for	a	future	in	healthcare.		
	
	
Mentor:	Dr.	Lorey	Takahashi	
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Updating	Historical	Shoreline	Change	Rates	of		North	Kāʻanapali,	Honokōwai,	

and	Kahana,	West	Maui	
	

Tracking	 shoreline	 movement	 across	 the	 main	 Hawaiian	 Islands	 provides	
empirical	 data	 to	 assist	 in	 the	 development	 of	 better	 coastal	management	
practices.	 The	University	 of	 Hawaiʻi	 at	Mānoa	 Coastal	 Geology	Group	 uses	
empirical	 data	 to	 calculate	 shoreline	 change	 rates	on	 the	 islands	of	Kauaʻi,	
Oʻahu,	and	Maui.	In	this	study,	2015	raw	satellite	imagery,	provided	by	World	
View	 3,	 was	 used	 to	 update	 the	 historical	 shoreline	 database	 of	 North	
Kāʻanapali,	Honokōwai,	and	Kahana,	West	Maui.	We	calculate	2015	shoreline	
change	rates	and	analyze	differences	compared	to	an	earlier	database	in	2007.	
The	 satellite	 imagery	 we	 used	 was	 orthorectified	 using	 ArcGIS	 and	 PCI	
Geomatica	Inc.,	the	low	water	mark	and	coastal	vegetation	line	were	digitized,	
and	 shoreline	 position	 locations	 were	measured	 from	 transects	 spaced	 20	
meters	alongshore.	These	locations	were	modeled	using	linear	regression	to	
identify	 long-term	 rates	 of	 change	 at	 each	 transect.	 Including	 the	 2015	
shoreline,	 the	 data	 revealed	 that	 77%	 of	 all	 transects	 were	 erosional,	
compared	to	73%	in	2007.	With	regard	to	beach	loss,	2007	experienced	a	loss	
of	80	meters	whereas	the	2015	database	showed	a	loss	of	920	meters.	The	
expansion	of	eroding	shoreline	over	the	period	2007	to	2015	is	consistent	with	
the	expected	influence	of	rising	sea	level.	However,	a	full	analysis	that	would	
have	identified	whether	the	changes	were	due	to	short-term	variability	or	a	
valid	statistical	trend	was	not	conducted.	
	
	
Mentor:	Dr.	Charles	Fletcher	
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Challenging	Post-Truth	Rhetoric	Beginning	in	the	Writing	Classroom	
	

Traditional	forms	of	unethical	rhetoric	have	always	existed;	however,	with	the	
relatively	new	freedoms	and	abilities	afforded	by	the	rise	of	digital	media,	a	
new,	more	dangerous	form	of	unethical	rhetoric	has	made	its	impact	in	the	
public	sphere:	post-truth	rhetoric.	As	the	name	implies,	post-truth	rhetoric	is	
not	concerned	with	truth	and	thereby	relies	on	creating	arguments	that	are	
often	premised	by	observable	falsehoods.		As	absurd	as	it	may	seem,	the	use	
of	 post-truth	 rhetoric	 has	 recently	 proven	 to	 be	 very	 rewarding	 in	 public	
discourse.	Perhaps	the	most	glaring	example	of	its	success	is	that	of	the	2016	
presidential	 election,	 where	 Donald	 Trump	 often	 presented	 falsehoods	 as	
truths	 in	 order	 to	 gain	 favor	 and	 mobilize	 certain	 groups	 of	 people.	 It	 is	
imperative	to	reassert	the	value	of	fact-based	arguments	by	training	the	next	
generation	 of	 voters,	 and	 teachers	 of	 argumentative	 writing	 and	 rhetoric	
stand	at	the	forefront.	In	this	study,	I	identify	current	pedagogical	approaches	
that	are	being	 implemented	at	 the	University	of	Hawai‘i	at	Mānoa	 through	
asynchronous	surveys	with	current	argumentative	writing	teachers,	while	also	
thinking	about	current	suggestions	posed	by	current	scholars	of	digital	media	
and	 rhetoric.	 Based	 on	my	 findings,	 I	 argue	 that	 it	 is	 necessary	 to	modify	
current	forms	of	teaching	argumentative	writing	so	that	it	is	more	conducive	
to	the	realistic	digital	media	practices	by	students.		
	
	
Mentor:	Dr.	Daphne	Desser	
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Kevin	Vergara	
Microbiology		
Natural	Sciences	
UROP	
Oral	Presentation:	Session	3	(12:15-1:15p)	in	Kaniela			
	
Role	of	Zn2+	and	Alternative	Ribosomal	Proteins	in	Protecting	Mycobacterium	

smegmatis	from	Oxidative	Stress	
	

During	infection,	Mycobacterium	tuberculosis	(Mtb)	bacteria	are	exposed	to	
low	levels	of	zinc.	In	this	zinc	depleted	environment,	Mtb	produces	alternative	
ribosomal	proteins	(AltRPs)	that	replace	their	zinc-binding	paralogs.	Although	
it	 has	 been	 established	 that	AltRPs	 build	 ribosomes,	 the	 role	 of	 the	AltRP-
containing	ribosomes	is	not	known.			
	
In	order	to	elucidate	the	role	of	AltRPs,	we	use	a	non-pathogenic	organism	-	
Mycobacterium	 smegmatis	 (Msm).	 This	 mycobacterium	 has	 AltRPs	
homologous	to	Mtb	AltRPs	and	can	therefore	be	used	as	a	model	system.	Msm	
lacking	 AltRPs	 (ΔaltRP)	 has	 been	 found	 to	 produce	 less	 co-enzyme	 F420	
compared	to	the	wild	type	(WT)	strain.		Considering	that	F420	has	a	role	in	redox	
homeostasis,	 we	 hypothesize	 that	 AltRPs	 aid	 in	 the	 protection	 against	
oxidative	stress,	which	is	relevant	for	in	vivo	conditions	encountered	by	Mtb	
and	 may	 contribute	 to	 pathogenesis.	 In	 order	 to	 test	 this	 hypothesis,	 we	
compared	WT	and	ΔaltRP	strains	for	their	ability	to	tolerate	oxidative	stress	
and	 their	 overall	 reducing	 capacity.	 The	 former	 was	 evaluated	 by	 finding	
concentrations	of	oxidants	required	for	inhibition	and/or	killing	of	Msm	strains	
and	the	latter	was	determined	by	ratios	of	oxidized	vs.	reduced	nicotinamide	
adenine	dinucleotides	(NAD+/NADH).	
	
We	failed	to	find	concrete	evidence	proving	that	AltRPs	play	a	role	in	redox	
homeostasis	under	the	experimental	conditions	tested	in	Msm.			
	
	The	function	of	AltRPs	against	oxidative	stress	in	mycobacteria	requires	more	
investigation	 but	 remains	 important	 in	 fully	 understanding	 the	 pathogenic	
success	of	Mtb.	
	
	
Mentor:	Dr.	Sladjana	Prisic	
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Asayena	Viengmany	
Biochemistry		
Natural	Sciences	
MSCoRE	
Poster	Presentation:	1:30-3:00pm	in	Garden	Dining	Rooms	
	

Zeta	Potential	Studies	of	Nanoparticle	Colloids	
	

Nanoparticles	are	advantageous	in	becoming	potential	new	drug	carriers	due	
to	 their	 potential	 in	 storage	 applications.	 We	 produced	 various	 colloid	
suspensions	in	our	lab	and	have	even	created	carbon	nanofoam	material	that	
have	 one	 of	 the	 lightest	 densities	 and	 highest	 surface	 areas.	 There	 is	 little	
research	 being	 done	 on	 the	 physical	 structure	 of	 the	 carbon	 nanofoam	
material	so	we	decided	to	go	toward	a	different	approach	and	determine	the	
interactions	involved	on	the	surface	of	the	nanoparticles.	Nanoparticles	have	
a	 surface	 charge	 that	 changes	depending	on	 the	pH	medium	 that	 they	are	
exposed	to.	Zeta	potential	is	the	technique	that	is	used	to	analyze	the	surface	
charge	of	nanoparticles	in	colloids.	The	zeta	potential	is	basically	the	electric	
potential	difference	across	the	ionic	layer	around	the	charged	colloid	ion	of	
interest.	In	our	research,	we	wanted	to	measure	the	zeta	potential	of	different	
colloids	through	a	range	of	pH.	By	manipulating	the	pH	values,	we	are	able	to	
see	a	change	in	the	zeta	potential	for	the	colloid	of	interest	and	from	there	we	
can	also	determine	the	isoelectric	point	of	the	colloid.	The	isoelectric	point	is	
where	the	charge	of	the	colloid	is	neutralized	and	it	is	unstable	because	the	
zeta	potential	 is	0.	Zeta	potential	 is	 important	 in	 revealing	 the	state	of	 the	
nanoparticle	 and	being	 able	 to	predict	 the	 long-term	 stability.	 Surprisingly,	
depending	on	the	preparation	of	the	colloid,	the	type	of	colloid,	and	the	pH	
medium,	will	drastically	affect	the	zeta	potential	measurement.		
	
	
Mentor:	Dr.	Klaus	Sattler	
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Kody	Wakumoto	
Mechanical	Engineering		
Engineering	&	Computer	Sciences	
UROP	
Oral	Presentation:	Session	3	(12:15-1:15p)	in	Pacific			
	

3D	Nonlinear	Mechanics	of	Interlocking	Surfaces	
	

Mechanical	fasteners	and	glues	have	been	considered	the	norm	of	bonding	
materials	together.	However	fasteners	can	fail	catastrophically	and	glues	can	
dry	 and	 require	 reapplication.	 One	 alternative	 is	 to	 use	 mechanical	
interlocking.	Previous	work	on	interlocking	structures	tested	the	2D	deflection	
of	cantilevers	using	flat	sheets	of	material.	The	research	project	reported	here	
focuses	on	development	of	methods	for	testing	more	complex	shapes	in	order	
to	maximize	the	strength	of	the	interlocking	bond.	Mathematically	solving	the	
deflection	of	a	half	cylinder	channel	cantilever	versus	a	flat	cantilever	is	much	
more	 difficult.	 Therefore,	 this	 work	 has	 focused	 on	 development	 of	
experimental	testing	of	the	force	required	to	deflect	the	shapes	is	the	most	
practical	way.	 The	 amount	 of	 deflection	 can	 be	 controlled	 and	 noted	 until	
failure.	To	accomplish	this	testing,	half	cylinders	made	of	different	materials	
are	pulled	against	each	other	to	determine	the	strength	of	the	surface.	The	
strength	of	 the	 shape	 is	 compared	 to	 the	deflection	and	 force	 that	 can	be	
applied	 to	 flat	 sheets	 of	 the	 same	material.	 Some	 preliminary	 conclusions	
about	the	experimental	setup	are	a	increase	in	force	that	can	be	applied	to	
the	 half	 cylinder	 cantilever.	 Detailed	 results	 and	 improvements	 will	 be	
presented.	
	
	
Mentor:	Dr.	Joseph	Brown	
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Logan	Mattie	Watkins	
Biology		
Natural	Sciences	
Experience	
Poster	Presentation:	1:30-3:00pm	in	Garden	Dining	Rooms	
	

Hidden	Potential	of	Strawberry	Guava	(Psidium	cattleianum)	
	
Strawberry	 guava	 (Psidium	 cattleianum),	 is	 an	 invasive	 species	 that	 is	 of	
particular	 interest	 in	 Hawaii	 as	 it	 threatens	 the	 survival	 of	 a	 number	 of	
endemic	 species	by	 competing	 for	water	 and	other	 resources.	Most	of	 the	
work	with	this	species	has	focused	on	its	elimination	and	removal	with	little	
research	having	been	done	on	practical	uses	for	the	species.	Strawberry	guava	
is	a	close	relative	of	common	guava	(Psidium	guajava)	which	has	a	long	history	
of	use	in	folk	medicine	with	evidence	of	helping	to	manage	and	treat	different	
types	of	diseases.	Strawberry	guava	fruit	and	leaves	have	been	used	to	treat	
hemorrhage,	 diarrhea,	 diabetes	 and	 colic	 by	 practitioners	 of	 traditional	
medicine.	Discovering	medicinal	phytochemicals	of	Strawberry	guava	could	be	
instrumental	 in	 developing	new	antibiotics	 to	 fight	 the	 growing	number	of	
antibiotic-resistant	 pathogens,	 which	 lead	 to	 the	 death	 of	 23,000	 people	
yearly	in	the	United	States	alone.		
	
Strawberry	 guava	 leaves	 from	 a	 greenhouse	 population	maintained	 by	 the	
Owens	lab	were	collected,	washed,	and	dried	over	silica	gel.	Water	loss	was	
monitored	 until	 constant	mass	was	 reached.	 Total	 phenolic	 content	 of	 the	
leaves	was	assayed	using	the	well-established	gallic	acid	equivalence	method.	
Total	flavonoid	content	was	assayed	using	the	established	aluminum	chloride	
colorimetric	method.	Samples	from	both	methods	were	measured	using	a	UV-
Vis	spectrophotometer.	Investigation	into	the	phenolic	and	flavonoid	contents	
of	 Strawberry	 guava	 may	 illuminate	 it	 as	 a	 source	 of	 novel	 medicinal	
properties.	
	
	
Mentor:	Dr.	Daniel	Owens	
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Madison	Williams	
Biology,	Minor	in	French	
Natural	Sciences	
Honors	
Oral	Presentation:	Session	1	(9:35-10:45a)	in	Tagore			
	

Investigating	the	Regulation	of	Amyloid	Intracellular	Trafficking	in	
Alzheimer's	Disease	

	
A	major	pathological	feature	found	in	the	brains	of	Alzheimer’s	Disease	(AD)	
patients	is	the	aggregation	of	extracellular	amyloid-β	(Aβ)	peptide	fragments,	
which	 are	 produced	 during	 the	 proteolytic	 cleavage	 of	 amyloid	 precursor	
protein	 (APP).	Membrane-bound	β-	and	γ-secretases	mediate	 this	event	by	
cutting	 APP	 at	 the	 ectodomain	 and	 transmembrane	 sites,	 respectively.	 A	
recent	RNAi	screen	revealed	the	small	GTPase	Rab11,	which	helps	to	direct	
vesicle	 trafficking,	 is	a	 regulator	of	Aβ	production.	Because	Rab11	uses	 the	
octameric	exocyst	trafficking	complex	as	an	effector	to	direct	vesicle	transport	
and	 docking,	 we	 hypothesized	 that	 the	 exocyst	 plays	 a	 critical	 role	 in	 the	
intracellular	 trafficking	of	 either	APP	or	 its	 secretases	 in	 neurons,	 and	 that	
blocking	exocyst	function	could	decrease	production	of	Aβ.	To	support	this,	
we	discovered	a	loss	of	polarization	for	APP	trafficking	in	exocyst-knockdown	
Madin-Darby	Canine	Kidney	(MDCK)	epithelial	cell	lines.	In	the	SH-SY5Y	human	
neuroblastoma	 cell	 line,	 we	 stably	 transfected	 a	 TetOn	 APP-Swe/Ind	
transgene	 construct.	 Production	 of	 APP-Swe/Ind	 was	 demonstrated	 by	
western	blotting	of	protein	and	high	levels	of	Aβ40	secretion	was	verified	in	
the	 cell	 media	 with	 ELISA.	When	 treated	 with	 Endosidin-2,	 an	 inhibitor	 of	
exocyst	 function,	 cell	 media	 had	 decreased	 levels	 Aβ.	 High	 resolution	 co-
localization	of	APP	and	the	exocyst	subunit	Sec10	was	also	observed	 in	SH-
SY5Y	cells.	These	findings	support	the	hypothesis	that	the	exocyst	regulates	
APP	 trafficking	and	processing.	Demonstrating	a	 role	 for	 the	exocyst	 in	 the	
production	 of	 pathogenic	 Aβ	 could	 pave	 the	 way	 to	 identifying	 novel	
therapeutic	targets	for	AD.		
	
	
Mentor:	Dr.	Benjamin	Fogelgren	
	
Co-Authors:	Michael	Ortega,	Amanda	Lee,	Ross	Villiger	
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Amanda	Wong	
Global	Environmental	Science	Botany	
Natural	Sciences	
Honors,	UROP	
Oral	Presentation:	Session	3	(12:15-1:15p)	in	Sarimanok			
	

The	Seedling	Skirmish:	Native	vs.	Non-Native	Plant	Competition	Under	
Climate	Change	Induced	Drought	in	Hawai‘i	

	
Native	plant	decline	is,	at	least	in	part,	attributed	to	the	spread	of	non-native	
plants,	especially	 in	 island	plant	communities	that	appear	to	be	particularly	
vulnerable	 to	 invasive	 species.	 However,	 the	 role	 of	 neighboring	 plants	 in	
native	 plant	 displacement	 remains	 unclear	 given	 the	 lack	 of	 experiments	
designed	to	 test	neighbor	effects	explicitly.	We	experimentally	 investigated	
whether	 invasive	 plants	 impose	 neighbor	 effects	 on	 native	 plants	 as	 a	
potential	mechanism	underlying	native	species	declines	in	Hawaiian	forests.	
Neighbor	 plant	 effects	were	 tested	 in	 a	 controlled	 greenhouse	 experiment	
using	 two	 ecologically	 important	 plant	 species	 in	 the	 Myrtaceae	 family:	
Metrosideros	 polymorpha	 (‘ōhi‘a)	 and	 Psidium	 cattleyanum	 (strawberry	
guava).	‘Ōhi‘a	and	strawberry	guava	seedlings	were	grown	alone	or	together	
with	an	‘ōhi‘a	or	strawberry	guava	neighbor	in	the	same	pot	for	a	total	of	five	
plant	groups.	The	five	groups	consisted	of	six	focal	seedlings,	where	data	was	
collected	from	the	single	seedlings,	from	one	of	the	seedlings	with	the	same	
neighbor,	and	from	both	seedlings	 in	the	 ‘ōhi‘a	and	strawberry	guava	plant	
group.	Metrics	of	plant	performance	were	measured	as	survival	and	growth	
of	seedlings	through	height	and	leaf	number.	Preliminary	results	indicate	that	
strawberry	guava	is	a	stronger	performer	than	‘ōhi‘a.	These	results	will	shed	
light	 on	 whether	 seedling	 neighbor	 effects	may	 drive	 the	 displacement	 of	
‘ōhi‘a	 by	 the	 invasive	 strawberry	 guava.	 Considering	 the	 foundational,	
ecological,	and	cultural	role	of	‘ōhi‘a	in	Hawaiian	forests,	this	research	may	be	
of	particular	interest	to	conservation	and	restoration	practitioners	working	to	
preserve	the	native	forests	of	Hawai‘i.	
	
	
Mentor:	Dr.	Kasey	Barton	
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Danielle	Woo	
English		
Arts	&	Humanities	-	Research	
Honors	
Oral	Presentation:	Session	3	(12:15-1:15p)	in	Pago	Pago			
	

Making	the	Most	of	What	We’ve	Got:		
Understanding	the	Paradox	of	Postmodern	Fictional	Satire		

in	the	Works	of	Kurt	Vonnegut	and	George	Saunders	
	

A	 fundamental	 paradox	 exists	 in	 the	 realm	 of	 satire	 in	 the	 postmodern	
because	postmodernism	challenges	all	traditional	structures	of	moral	values	
and	 literary	 expression,	 while	 satire	 often	 holds	 its	 subjects	 to	 the	 critical	
scrutiny	of	overarching	moral	and	social	standards.	Postmodern	satirists	Kurt	
Vonnegut	 and	 George	 Saunders	 both	 author	 fictional	 satire	with	 absurdist	
elements,	though	their	satire	is	possible	in	the	postmodern	realm	because	of	
the	 way	 in	 which	 it	 gently	 instills	 values	 of	 hope	 and	 empathy.	 Vonnegut	
precedes	 Saunders	 by	 a	 generation	 in	 which	 a	 world	 war	 and	 civil	 rights	
movements	 were	 rampant	 and	 active.	 The	 fiction	 of	 his	 career	 ultimately	
begins	 the	 postmodern	 satirist	 movement	 because	 his	 work	 maneuvers	
surreptitiously	 under	 the	 cloak	 of	 radical	 science	 fiction	 and	 dark	 humor.	
Defying	the	bleak	appearance	of	his	writing	style,	Vonnegut	promotes	a	hope	
and	restored	faith	in	humanity.	Saunders	represents	the	twenty-first	century	
postmodern	satirist	who	uses	empathetic	development	in	his	fiction	in	order	
to	elevate	the	healing	and	ameliorative	properties	of	his	 fictional	satire.	By	
provoking	 empathy	 for	 his	 dynamic	 characters,	 Saunders	 evokes	 human	
understanding	 and	 elicits	 compassion	 in	 readers	with	 his	moral	 trajectory.	
Both	authors	prove	that	despite	breaking	literary	boundaries	and	challenging	
inherently	 accepted	 moral	 norms,	 they	 are	 still	 able	 to	 reinvigorate	 the	
individual	 moral	 sentiments	 of	 readers	 without	 imposing	 harsh,	 corrective	
dogmas.	
	
	
Mentor:	Dr.	James	Caron	
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Sasha	S.	Yamada	
Electrical	Engineering		
Engineering	&	Computer	Sciences	
Honors	
Oral	Presentation:	Session	2	(10:55a-12:05p)	in	Mandarin			
	

Using	Liquid	Metal	as	a	Low-Cost	Alternative	for	Flexible	Electronics	
	

The	results	of	a	proof-of-concept	investigation	of	using	liquid	metal	as	a	low-
cost	alternative	to	metallic	 thin	 films	and	nanomaterials	 in	a	 flexible	 tactile	
sensor	are	presented.	The	 liquid	metal	was	deposited	using	a	 low-cost	and	
rapid	 fabrication	 technique	 called	 “liquid-metal	 spraying,”	 which	 involves	
using	 an	 airbrush	 to	 deposit	 liquid	 metal	 onto	 a	 substrate.	 Commercially	
available	 sandpaper	was	used	as	 a	 cheap	microstructured	 substrate,	 and	a	
serpentine	channel	design	was	used	to	maximize	the	sensitivity	of	the	sensor.	
The	sensitivity	of	the	liquid-metal	flexible	tactile	sensor	was	measured	to	be	
less	than	0.1	for	both	tensile	and	compressive	strain,	which	is	an	unimpressive	
value	 compared	 to	 tactile	 sensors	 in	 literature.	 This	 result	 can	 instead	 be	
interpreted	 as	 sprayed	 liquid	 metal	 being	 a	 suitable	 material	 choice	 for	
applications	where	a	relatively	constant	value	of	resistance	is	desirable	when	
the	 device	 is	 exposed	 to	 stain,	 such	 as	 interconnects	 and	wires	 in	 flexible	
electronics.	
	
	
Mentors:	Dr.	Aaron	Ohta,	Dr.	Wayne	Shiroma	
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Lacye	Yata	
Biology		
Natural	Sciences	
Honors	
Oral	Presentation:	Session	3	(12:15-1:15p)	in	Kaniela			
	

Improving	a	Gold	and	Titanium	Containing		
Metallodrug’s	Efficacy	Against	Bladder	Cancer	

	
The	purpose	for	the	experiment	is	to	test	a	subset	of	metallodrug	compounds	
on	select	bladder	cancer	lines	(TCCSUP,	T24	and	5637)	in	order	to	determine	
how	effective	they	are.		These	compounds	are	composed	of	two	metals	(e.g.	
Titanium	and	Gold	or	Ruthenium	and	Gold)	bound	to	a	scaffold	of	methyl	and	
carboxylate	groups.		Modifications	will	be	made	to	the	scaffold	components	
of	these	to	improve	efficacy.		How	these	compounds	kill	bladder	cancer	will	
also	be	determined.			
	
A	basic	cell	number	assay	called	XTT	assay	will	be	used	to	determine	which	
compound	variants	are	most	effective	at	killing	the	target	bladder	cancer	lines.		
The	assays	that	will	be	performed	include	apoptosis	(cell	death),	proliferation,	
cell	cycle,	microtubule,	DNA	damage	and	binding,	and	cell	motility.		The	assays	
will	be	used	to	identify	the	mechanism	of	cancer	cell	death.		Previous	results	
have	shown	that	earlier	versions	of	these	compounds	kill	kidney	cancer	cells,	
with	minimal	toxicity.		Therefore,	a	kidney	cancer	cell	line	(Caki)	and	a	positive	
control	(mitomycin)	will	be	used	as	a	comparison.		Furthermore,	the	scaffold	
for	these	metals	determines	the	target	and	efficacy	of	the	compound.	
	
The	major	significance	of	this	research	is	the	potential	to	identify	good	quality	
metallodrug	compounds	 to	pursue	 in	 further	pre-clinical	models	of	bladder	
cancer.		Compounds	that	perform	well	may	eventually	prove	valuable	against	
bladder	 cancers	 in	 patients.	 	 The	 results	 will	 also	 help	 determine	 how	
metallodrugs	that	do	not	target	DNA	work	and	thus	provide	guidance	on	ways	
to	improve	them	for	later	use.	
	
	
Mentor:	Dr.	Joe	Ramos	
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Yi	Yu	
Molecular	Cell	Biology		
Natural	Sciences	
Honors,	UROP	
Oral	Presentation:	Session	3	(12:15-1:15p)	in	Washington			
	

Role	of	Arc	and	PICK1	Interaction	in	Regulating	Synaptic	Plasticity	
	

Activity-regulated	 cytoskeleton-associated	 protein	 (Arc/Arg	 3.1)	 is	 an	
immediate	early	gene	(IEG)	expressed	during	neuronal	activity.	Irregularities	
in	Arc	expression	and	 localization	are	associated	with	many	neurological	or	
neurodevelopmental	 diseases,	 including	 Alzheimer’s	 Disease,	 Fragile	 X	
Syndrome,	and	epilepsy.	The	main	biological	function	of	Arc	protein	has	been	
characterized	 as	 regulating	 membrane	 localization	 of	 AMPA	 receptors	
(AMPARs)	 during	 synaptic	 plasticity.	 During	 a	 depolarizing	 event,	 the	
increased	expression	and	localization	of	Arc	to	the	cell	membrane	positively	
regulates	AMPAR	endocytosis,	which	leads	to	long	term	depression	(LTD).	The	
signaling	processes	observed	during	synaptic	plasticity	have	been	correlated	
with	learning	and	memory;	thus	Arc	has	been	proposed	to	be	major	protein	
associated	with	these	events.	Investigating	the	interaction	between	Arc	and	
AMPARs	is	crucial	to	understanding	more	about	the	pathways	to	learning	and	
memory	and	may	identify	a	potential	target	for	treatments	for	neurological	
diseases.		
	
Initial	studies	by	our	collaborators	propose	protein	interacting	with	c-kinase	1	
(PICK1)	 as	 a	 direct	 link	 between	 Arc	 and	 AMPAR	 interaction.	 PICK1	 is	 a	
scaffolding	protein	 that	 contains	 a	PDZ	domain	 shown	 to	 interact	with	 the	
GluA2	 and	 GluA3	 domains	 of	 AMPARs.	 Initial	 pull-down	 assays	 and	
fluorescence	 based	 assays	 with	 human	 neuroblastoma	 SH-SY5Y	 cells	 also	
show	 a	 potential	 Arc/PICK1	 interaction.	We	 optimized	 the	 expression	 and	
purification	 of	 both	 Arc	 and	 PICK1	 to	 demonstrate	 a	 direct	 Arc/PICK1	
interaction	 in	 solution	 through	 fluorescence	 polarization	 assays	 and	
fluorescence	fluctuation	spectroscopy	(FFS).		
	
	
Mentors:	Dr.	Nicholas	James,	Dr.	David	Haymer	
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Tristan	Yver	
Finance		
Arts	&	Humanities	-	Creative	
Experience	
Oral	Presentation:	Session	1	(9:35-10:45a)	in	Pago	Pago	
	
	

Meaning	Through	Responsibility	
	

This	 project	 is	 a	 creative/scholarly	 essay	 that	 explores	 the	 possibilities	 of	
improving	 our	 emotional	 states	 and	 performance	 through	 the	 value	 of	
personal	responsibility	put	forth	by	the	philosopher,	Friedrich	Nietzsche,	and	
re-examined	by	the	psychologist,	scholar,	and	public	figure,	Jordan	Peterson.	
In	the	essay,	I	weave	together	my	readings	of	Nietzsche	that	are	based	on	my	
study	of	Existentialism	and	of	Peterson’s	lectures	and	interviews,	as	well	as	a	
reflection	 on	 my	 own	 experience	 of	 almost	 dying.	 If	 we	 start	 with	 the	
presumption	that	there	is	a	baseline	of	suffering	in	life	(a	baseline	that	that	
can	be	exaggerated	as	a	consequence	of	human	failings,	e.g.,	evil,	duplicity,	
self-betrayal	and	dishonesty),	this	is	the	baseline	against	which	we	must	toil.	
We	need	something	to	put	up	against	it,	and	my	conclusion	from	this	research	
and	self-reflection	is	that	what	we	can	put	up	against	the	suffering	is	meaning.	
Meaning	 is	 the	 instinct	 that	 helps	 us	 guide	 ourselves	 through	 catastrophe.	
Most	of	that	meaning	is	to	be	found	in	the	adoption	of	responsibility.	I	find	
that	 the	 relationship	 between	 responsibility	 and	 meaning	 stems	 from	 the	
necessary	responsibility	to	self	and	to	setting	goals.	
	
	
Mentor:	Dr.	Sarah	Allen	
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ABOUT	THE	VIDEO	SHORTS	
	

	
Library	Treasures	Video	Shorts	Competition	Screening	&	Awards	

	
The	 University	 of	 Hawaiʻi	 Library	 is	 home	 to	 numerous	 unique	 collections	 that	
illuminate	 the	history,	arts,	 languages	&	 literature,	politics	&	society,	 law,	economy,	
geography,	medicine,	botany,	environment,	and	various	other	fields	of	the	humanities,	
social	sciences,	natural	sciences,	and	technology	relating	to	the	peoples	and	countries	
across	the	globe.	Some	of	the	library’s	core	collections	attract	researchers	and	experts	
from	all	over	the	world	every	year,	such	as,	the	Jean	Charlot	Collection	that	hosts	a	rich	
archive	 of	 art	works	 and	 documents	 relating	 to	 an	 artist	 and	 a	writer,	 Jean	 Charlot	
(1898-1979),	who	has	had	an	extensive	artistic	career	in	France,	Mexico,	New	York	City,	
Georgia,	Colorado,	and	Hawaiʻi,	and	the	Sakamaki-Hawley	Collection	that	contains	the	
Ryūkyū	 and	 Okinawa	 materials	 dating	 back	 to	 the	 1400s,	 to	 name	 just	 a	 few.	 To	
promote	the	students’	use	of	its	unique	collections,	the	UH	Library	held	in	the	academic	
year	 of	 2018-19	 a	 video-shorts	 competition,	 for	which	 students	 of	 any	 department,	
discipline,	or	field	of	study	on	the	UH	Mānoa	campus	were	invited	to	create	original	
videos	using	the	collections.		
	
Twenty-one	student	 teams	 indicated	 their	 intent	 to	compete	during	 the	 registration	
period	(Nov	2018	–	Feb	2019),	and	nine	submissions	were	made	to	be	considered	for	
awards:	$500	for	the	first	place,	$200	for	the	second	place,	and	$100	for	the	third	place.	
It	is	a	pleasure	to	screen	the	works	of	these	nine	entries,	and	to	announce	the	winners	
of	awards.		
	
Peter	Arnade,	Dean	of	the	College	of	Arts	&	Humanities,	and	Monica	Ghosh,	Interim	
University	 Librarian,	 will	 provide	 opening	 remarks,	 after	 which	 the	 videos	 will	 be	
screened	(11:15	–	11:45).	Professor	Scott	Schimmel	of	the	School	of	Communications	–	
who	has	served	as	one	of	the	three	faculty	judges	–	will	host	a	Q&A	session	right	after	
the	screening.	The	presentation	of	awards	will	be	made	at	the	end	(12:05	–	12:20)	by	
two	 other	 faculty	 judges	 –	 Professor	 Jose	 Ferreira	 of	 the	 Department	 of	 Art	 &	 Art	
History	and	Professor	Brittany	Biggs	of	the	Academy	for	Creative	Media	–	and	by	the	
University	Librarian,	Monica	Ghosh.	
	
Special	 thanks	 go	 to	 the	 following	 librarians,	who	 assisted	 the	 students	with	 video-
making:	 Sachiko	 Iwabuchi	 (Okinawa	 Studies	 librarian);	 Margaret	 Joyce	
(catalog/metadata	 librarian);	 Theodore	Kwok	 (geospatial	 librarian);	Patricia	Polansky	
(Russian	 bibliographer);	 Jean	 Thoulag	 (access	 services	 librarian);	 and	 Malia	 Van	
Heukelem	(Jean	Charlot	Collection	archivist).	
	
This	 competition	 has	 been	 co-sponsored	 by	 the	 College	 of	 Arts	 &	 Humanities	 and	
Thomas	Hale	Hamilton	Library,	and	funded	by	an	anonymous	donor	of	the	library.	



	

	
 

142	

ACKNOWLEDGMENTS	
 

	
 
MAHALO	A	NUI	LOA	to	Interim	UH-Mānoa	President	David	Lassner,	Provost	
Michael	Bruno,	Associate	Vice	Chancellor	for	Research	Velma	Kameoka,	and	
Assistant	Vice	Chancellor	for	Undergraduate	Education	Ronald	Cambra.	
	
STUDENT	VOLUNTEERS	
We	would	like	to	thank	the	student	volunteers	who	helped	to	set	up	and	
take	down	the	facilities	and	to	monitor	the	rooms	during	sessions.	
	
STAFF	
The	organizers	would	like	to	extend	a	special	thank	you	to	their	respective	
office	staff	for	all	their	hard	work	behind	the	scenes	during	the	conference	
and	throughout	the	year.	Thank	you	to:	
	
			Arby	Barone	 	 	 Graduate	Assistant,	Honors	Program	
			Jessie	Chen	 	 	 Program	Coordinator,	UROP	
			Dr.	Siobhán	Ní	Dhonacha	 Academic	Advisor,	Honors	Program	
			Dr.	Vernadette	Gonzalez	 Director,	Honors	Program	
			Dr.	Sue	Haglund	 	 	 Educational	Specialist,	Honors	Program	
			Angel	Lepordo	 	 	 Student	Assistant,	Honors	Program	
			Dr.	Creighton	Litton	 	 Director,	UROP	
			Dr.	Jayme	Scally	 	 	 Academic	Advisor,	Honors	Program	
			Sylvia	Wu	 	 	 	 Educational	Specialist,	Honors	Program	
			Seung	Yang	 	 	 Program	Coordinator,	UROP	
	
	
SPECIAL	THANKS	
We	would	like	to	thank	our	event	partners:		

A	Catered	Experience	for	food	and	refreshments	
East-West	Center	Staff	for	facilities	and	planning	assistance	 	
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JUDGES	AND	MODERATORS		
We	would	like	to	thank	all	the	faculty	members,	administrators,	students,	
and	researchers	who	volunteered	to	judge	and	moderate	the	sessions	and	to	
lend	their	experience	and	expertise	to	this	student	conference:	
	

FACULTY	JUDGES	
	

Prof.	Lee	Altenberg	
Dr.	Cliff	Bersamira	

Dr.	Daniela	Bottjer-Wilson	
Michelle	Lee	Brown	

Rina	Carrillo	
Dr.	Healani	Chang		
Dr.	Sandra	Chang	
Suzhen	Chen		

Dr.	Katherine	Finn	Davis	
Dr.	Angel	Del	Valle	Echevarria	

Dr.	Jake	Ferguson	
Dr.	Ben	Fogelgren	
Dr.	Rayna	Fujii	

Dr.	Nicolas	Gaillard	
Dr.	Ellinor	Haglund	
Dr.	Sue	Haglund	

Dr.	Jason	Kenji	Higa	
Dr.	Rajesh	Jha	

Dr.	Kent	Kobayashi	

Dr.	Yong	Li	
Dr	Shepherd	Maingano	

Deborah	Merritt	
Prof.	Rick	Mills	
Max	Minnig	

Dr.	Michael	G.	Muszynski	
Dr.	Eftihia	Nathanail	

Dr.		Pratibha	V.	Nerurkar	
Dr.	Jayme	Scally	
Dr.	Saeed	Sepasi	
Dr.	Sangwoo	Shin	
Dr.	Zoia	Stoytcheva	
Dr.	Kara	Suzuka	
Jean	Thoulag	

Dr.	Laura	Tipton	
Dr.	Rain	Wright	
Ms.	Jing	Wu	

Dr.	Yuanzhang	Xiao	
Dr.	Amanda	Yoshioka-Maxwell	

	
GRADUATE	STUDENT	MODERATORS	AND	JUDGES	

	
Dominique	Elento	
Michelle	Goya	

Jarresa	Kiyoko	Aladin	Harris	
David	Knittel	

Flávia	Medeiros	

Elizabeth	Monaghan	
Kari	Noe	

Kyeann	Sayer	
Solange	Saxby
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FACULTY	MENTORS	
We	would	like	to	acknowledge	the	time,	effort	and	expertise	that	faculty	
mentors	put	into	advising	students	on	their	projects.		Mahalo	to	the	
following	people:	
	
Dr.	Melissa	Agsalda-
Garcia		
Dr.	Sarah	Allen	
Dr.	Richard	Allsopp	
Dr.	Jinan	Banna	
Dr.	Joshua	Barnes	
Dr.	Kasey	Barton	
Dr.	Jon-Paul	Bingham	
Dr.	Joseph	Brown	
Dr.	Matthew	Cain	
Dr.	James	Caron	
Dr.	Glen	Chew		
Dr.	David	Cicero	
Dr.	Patricia	Couvillon	
Dr.	Linda	J.	Cox	
Dr.	Eric	De	Carlo	
Dr.	Edward	DeLong	
Przemyslaw	Dera	
Dr.	Daphne	Desser	
Dr.	Crawford	Drury	
Dr.	Henrietta	Dulai	
Dr.	Cyndy	Endrizal		
Dr.	Sothy	Eng	
Dr.	David	Falgout	
Dr.	Charles	Fletcher	
Dr.	Benjamin	Fogelgren	
Dr.	John	Gagnon	
Dr.	Nicolas	Gaillard	
Dr.	David	Garmire	
Dr.	Ruth	Gates		
Dr.	Reza	Ghorbani	
Dr.	Kristi	Govella	
Dr.	Theres	Grüter	
Dr.	Daniel	Hartline	
Dr.	David	Haymer	

Dr.	Susana	Helm	
Vilsoni	Hereniko	
Dr.	Brian	Hew	
Cathi	Ho	Schar	
Dr.	ku'ualoha	
ho'omanawanui	
Dr.	Craig	Howes	
Ariana	Huffmyer	
Dr.	Jakub	Hyvl	
Dr.	Nicholas	James	
Dr.	Joseph	Jarrett	
Dr.	Daniel	Jenkins	
Dr.	T.	Todd	Jones	
Dr.	Kekuewa	Kikiloi	
Dr.	Yong-Soo	Kim	
Dr.	Donald	R.	Kobayashi		
Dr.	Sylvia	Kondo	
Elizabeth	Laws	
Dr.	Olivier	Le	Saux	
Dr.	Woochul	Lee	
Dr.	Judy	Lemus	
Dr.	Kore	Kai	Liow		
Mackenzie	Manning	
Dr.	Peter	Marko	
Dr.	Summer	L.	Martin		
Dr.	Michelle	L.	Matter	
Dr.	Matthew	Medeiros	
Dr.	Lishomwa	Ndhlovu	
Dr.	Mehrdad	Ghasemi	
Nejhad	
Dr.	Craig	E	Nelson	
Dr.	Pratibha	Nerurkar	
Dr.	Jenee	Odani	
Dr.	Aaron	Ohta	
Dr.	Jesse	B.	Owens	

Dr.	Daniel	Owens	
Dr.	Gary	Pak	
Dr.	Melissa	Price	
Dr.	Sladjana	Prišić	
Dr.	Joe	W.	Ramos	
Dr.	Edward	Ruby	
Shawna	Yang	Ryan	
Dr.	Christopher	Sabine	
Dr.	Klaus	Sattler	
Nathalie	Segeral	
Dr.	Benjamin	Shappee	
Dr.	Sangwoo	Shin	
Dr.	Bruce	Shiramizu	
Dr.	Wayne	Shiroma	
Dr.	Ralph	Shohet		
Dr.	Craig	R.	Smith	
Nevzat	Soguk	
Dr.	Zhuoyuan	Song	
Dr.	Trevor	Sorensen	
Dr.	Susanne	Still	
Dr.	Zoia	Stoytcheva	
Dr.	Rui	Sun	
Dr.	Lorey	Takahashi	
Dr.	Pamela	Tauchi-Nishi	
Brad	Evan	Taylor	
Dr.	Robert	Thomson	
Dr.	Timothy	Tricas	
Dr.	A.	Zachary	Trimble	
Dr.	Alice	Tse		
Dr.	Scott	Turn	
Dr.	Gary	Varner	
Dr.	Saguna	Verma	
Dr.	Amber	Wright	
Dr	Angel	Yanagihara	
Dr.	Masato	Yoshizawa

	 	



	

	

	
	
	

	
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/	 	


