2015 UC San Diego Frontiers of Innovation Scholars Program
Inaugural Symposium
Welcome to the UC San Diego Frontiers of Innovation Scholars Program (FISP) Inaugural
Symposium, a celebration of next generation, multidisciplinary research at UC San
Diego.
This year's Symposium features 128 participants who have conducted faculty-mentored
research in a wide variety of fields over the last year. The presenters include
undergraduates, graduate students, and postdoctoral scholars from UC San Diego, as
well as students from institutions across the state who performed mentored research at
UC San Diego during the summer of 2015.
We hope you will enjoy the Symposium and the scholars’ presentations. We recognize
the critical contributions to the Symposium of our faculty moderators, the professional
development speakers, and, particularly, the mentors who have provided training and
guidance to their scholars throughout the program.
We express our equal appreciation for the leadership of Chancellor Pradeep Khosla,
Vice Chancellor of Research Sandra Brown, Vice Chancellor of Student Affairs Juan
Gonzalez, and Graduate Division Dean Kim Barrett in establishing FISP as a vital center
of research at UC San Diego.
This Symposium was made possible by generous funding from the Office of the
Chancellor and the Office of Research Affairs. Additional support for this symposium
has come from the Vice Chancellor of Student Affairs, the Dean of the Graduate
Division, and the Academic Senate. The UC San Diego Frontiers of Innovation Scholars
Program Symposium is planned and coordinated by Academic Enrichment Programs
(AEP), a unit of the Student Affairs’ Student Retention and Success team.
Thank you to all of the AEP staff. Additional thanks to Dr. Sophia Tsai and Dr. Kirsten Kung
who helped to organize the panels; to Dr. David Artis and Veronica Bejar for their
guidance in shaping this event; to Charity Kunold for logistics planning; to Theresa
Mendoza, who helped to create this program; to Dr. Elisa Maldonado for overseeing
the volunteers; to Karen Van Ness for invaluable advice and initial project planning; and
to Carrie Keck and Mark Kinsey of the Price Center.

SYMPOSIUM SCHEDULE
8:00 am REGISTRATION AND BREAKFAST
Price Center East Ballroom

8:30 am OPENING REMARKS
Price Center East Ballroom
Welcome:
Dr. Kirsten Kung, Lead Symposium Coordinator
Dr. David Artis, Dean of Undergraduate Research Initiatives
Dr. Miroslav Krstic, Associate Vice Chancellor for Research
Keynote Speaker:
Dr. James Fowler, Professor of Medical Genetics and Political Science

9:00 am ORAL PRESENTATIONS MORNING SESSION CONVENES
Price Center Conference Rooms

10:30 am BREAK

10:45 am POSTER SESSION I CONVENES
The Forum
PROFESSIONAL DEVELOPMENT SESSION I CONVENES
Price Center East Ballroom

11:30 am POSTER SESSION II CONVENES
The Forum
PROFESSIONAL DEVELOPMENT SESSION II CONVENES
Price Center East Ballroom

12:15 am – 1:20 pm LUNCH
Price Center East Ballroom

1:20 pm ORAL PRESENTATIONS AFTERNOON SESSION CONVENES
Price Center Conference Rooms

2:50 pm BREAK

3:00 pm POSTER SESSION III CONVENES
The Forum
PROFESSIONAL DEVELOPMENT SESSION III CONVENES
Price Center East Ballroom

3:45 pm POSTER SESSION IV CONVENES
The Forum
PROFESSIONAL DEVELOPMENT SESSION IV CONVENES
Price Center East Ballroom

4:30 pm RECEPTION
Price Center East Ballroom
Speaker:
Dr. David Artis, Dean of Undergraduate Research Initiatives
Price Center East Ballroom

Keynote Speaker: Dr. James Fowler
James Fowler earned a PhD from Harvard in 2003 and is currently a
Professor at the University of California, San Diego. His work lies at the
intersection of the natural and social sciences, with a focus on social
networks, behavior, evolution, politics, genetics, and big data.
James has been named a Fellow of the John Simon Guggenheim
Foundation, one of Foreign Policy's Top 100 Global Thinkers,
TechCrunch's Top 20 Most Innovative People, Politico's 50 Key Thinkers,
Doers, and Dreamers, and Most Original Thinker of the year by The
McLaughlin Group. He has also appeared on The Colbert Report.
His research has been featured in numerous best-of lists including New
York Times Magazine's Year in Ideas, Time's Year in Medicine, Discover
Magazine's Year in Science, and Harvard Business Review's Breakthrough
Business Ideas.
Together with Nicholas Christakis, James wrote a book on social
networks for a general audience called Connected. Winner of a Books
for a Better Life Award, it has been translated into twenty languages,
named an Editor's Choice by the New York Times Book Review, and
featured in Wired, Oprah's Reading Guide, Business Week's Best Books of
the Year, GOOD's15 Books You Must Read, and a cover story in New
York Times Magazine.

Opening Remarks: Dr. Miroslav Krstic
Miroslav Krstic holds the Alspach endowed chair and is the founding
director of the Cymer Center for Control Systems and Dynamics at UC San
Diego. He also serves as Associate Vice Chancellor for Research at UCSD.
As a graduate student, Krstic won the UC Santa Barbara best dissertation
award and student best paper awards at CDC and ACC. Krstic is a Fellow
of IEEE, IFAC, ASME, SIAM, and IET (UK), and Associate Fellow of AIAA. He
has received the PECASE, NSF Career, and ONR Young Investigator
awards, the Axelby and Schuck paper prizes, the Chestnut textbook prize,
the ASME Nyquist Lecture Prize, and the first UCSD Research Award given
to an engineer. Krstic has also been awarded the Springer Visiting
Professorship at UC Berkeley, the Distinguished Visiting Fellowship of the
Royal Academy of Engineering, the Invitation Fellowship of the Japan
Society for the Promotion of Science, and the Honorary Professorships from
the Northeastern University (Shenyang) and the Chongqing University,
China. He serves as Senior Editor in IEEE Transactions on Automatic Control
and Automatica, as editor of two Springer book series, and has served as
Vice President for Technical Activities of the IEEE Control Systems Society
and as chair of the IEEE CSS Fellow Committee. Krstic has coauthored
eleven books on adaptive, nonlinear, and stochastic control, extremum
seeking, control of PDE systems including turbulent flows, and control of
delay systems.

List of Oral Presentation Panels

Panel

Session

Room

1. Undergraduate
Understanding Cultures and
Addressing Disparities in Society

Morning

Governance
Chambers (level 4)

2. Undergraduate
Exploring the Basis of Human Knowledge,
Learning and Creativity A

Morning

John Muir College
Room

3. Undergraduate
Exploring the Basis of Human Knowledge,
Learning and Creativity B

Morning

Marshall College
Room

4. Graduate Student and Postdoc
Enriching Human Life and Society

Morning

Roosevelt Room

5. Graduate Student and Postdoc
Understanding and Protecting the Planet

Morning

Bear Room

6. Graduate Student and Postdoc
Exploring the Basis of Human Knowledge,
Learning and Creativity

Morning

Green Table Room

7. Graduate Student and Postdoc
Understanding Cultures and
Addressing Disparities in Society

Morning

Red Shoe Room

8. Undergraduate
Understanding Cultures and
Addressing Disparities in Society

Afternoon

Governance
Chambers (level 4)

9. Undergraduate
Exploring the Basis of Human Knowledge,
Learning and Creativity

Afternoon

John Muir College
Room

10. Undergraduate
Understanding and Protecting the Planet

Afternoon

Marshall College
Room

11. Graduate Student and Postdoc
Exploring the Basis of Human Knowledge,
Learning and Creativity

Afternoon

Roosevelt Room

12. Graduate Student and Postdoc
Understanding and Protecting the Planet

Afternoon

Bear Room

13. Graduate Student and Postdoc
Exploring the Basis of Human Knowledge,
Learning and Creativity A

Afternoon

Green Table Room

14. Graduate Student and Postdoc
Exploring the Basis of Human Knowledge,
Learning and Creativity B

Afternoon

Red Shoe Room

Professional Development Sessions
SESSION I: Price Center East Ballroom
10:45 a.m. - 11:30 a.m.
Experiences Off-Campus: You’ve already gotten some research experience on-campus –
come explore opportunities for what you can do off-campus, both while you’re at UC San
Diego and beyond. We will have panel speakers from Academic Internship Programs (AIP),
Career Services, and the Programs Abroad Office (PAO) to help you learn how to take
advantage of these opportunities.
Moderator: Becky Hames
Panelists: Kelly O’Sullivan Sommer, Craig Schmidt, and Tricia Taylor Oliveira
SESSION II: Price Center East Ballroom
11:30 a.m. - 12:15 p.m.
Effective Communication in Multi-disciplinary Teams: These days, working in cross-disciplinary
teams is expected in the research environment. We will have an expert on hand to give you
tips on how to communicate most effectively with these diverse team members.
Presenter: Tiffany Fox
SESSION III: Price Center East Ballroom
3:00 p.m. - 3:45 p.m.
Close Encounters of the Mentoring Kind: You may have been working with a mentor for a long
time, but are you getting everything you can out of that relationship? Or perhaps you are
looking ahead to future potential mentors. Developing and maintaining good relationships
with mentors is crucial regardless of your field or your career path. This panel will feature two
faculty members and an undergraduate student who have extensive experience with
mentoring relationships; they will share tips on what you can do to maximize the
mentor/mentee relationship.
Moderator: Dr. Morgan Appel
Panelists: Dr. Luz Chung, Theresa Mendoza, and Dr. Gentry Patrick
SESSION IV: Price Center East Ballroom
3:45 p.m. – 4:20 p.m.
Finding and Securing Funding: Funding is an important part of academia and many other
work environments, including working in non-profits. We will have experts from Development,
Graduate Division Fellowships, and Research Faculty to give you advice on where to look for
funds and how to put your best foot forward when applying for them.
Moderator: Emily Bass
Panelists: Dr. OIivia Graeve, Adrienne Hamilton, and Mara Lopez

Session I: Experiences Off-Campus
Moderator: Becky Hames
Becky Hames is the Director of Education, Outreach and Diversity at
the Center for Aerosol Impacts on Climate and the Environment
(CAICE) at UCSD. Becky works with groups from K-12 and the general
public to provide information regarding chemistry and climate
science at informal settings such as STEM outreach events and oncampus venues. Additionally, she coordinates professional
development for the center’s graduate students and postdoctoral
candidates, as well as administrates the center’s summer
undergraduate research program.

Panelist: Kelly O’Sullivan Sommer
Kelly is an alumna of UC San Diego (B.A., Literature with an emphasis
in Russian) and San Diego State University (M.A., Educational
Leadership) and has been on staff at UC San Diego for over 20 years
and in the International Center since 2004. With a background in
academic advising at both the college and department level, Kelly
knows well the value of an international educational experience and
the positive impacts it has had on the thousands of students she’s
worked with at UCSD over the years. Because she was not able to
navigate through or find the personal and financial resources to
support a study abroad opportunity for herself as an undergraduate,
Kelly is more committed than ever to making study abroad accessible
to all students at UC San Diego and works hard to reach out to and
make resources available to students underrepresented in study
abroad, including those in underrepresented ethnicities, majors, and
gender (more men should study abroad!).

Panelist: Craig Schmidt
In his role as Executive Director of Career & Professional Development
at the UC San Diego Career Center, Craig Schmidt oversees the
Center’s Career Education & Advising unit, along with its technology
and operations functions. Now that Career Services is fully integrated
within Alumni & Community Engagement (ACE), he also serves as a
member of the Alumni Leadership Team providing overall direction for
ACE’s strategic direction. Craig has extensive experience in career
coaching and has delivered trainings for the National Association of
Colleges & Employers on this topic.

Panelist: Tricia Taylor Oliveira
Tricia Taylor Oliveira is Director of the Academic Internship Program
at UC San Diego. Tricia manages the development of AIP’s
partnerships
with
faculty,
departments,
and
community
organizations, and advises students seeking opportunities to connect
their studies with real-world experience through internships. Having
benefitted from her own internship experiences, she enjoys
empowering students to take charge of their own development and
recognize the personal, professional and academic value of
engaging in hands-on learning. Tricia earned her M.A. in Counseling
from the University of San Diego, and joined AIP in 2002 after working
with the Center for Creative Leadership in La Jolla.

Session II: Effective Communication in MultiDisciplinary Teams
Presenter: Tiffany Fox
Tiffany Fox is a Public Information Representative for the Qualcomm
Institute at UC San Diego, as well as an award-winning public speaker.
She has offered research communications training to hundreds of
undergraduates and grad students at UC San Diego, across a wide
range of disciplines, and writes a weekly newsletter on research
communications. Prior to coming to UC San Diego, Tiffany was a
columnist for the San Diego Union-Tribune for 10 years. She is a
freelance journalist and has written for local, national and international
publications on a multitude of topics spanning science, engineering,
technology and the arts. She is also a certified yoga teacher, served in
Africa as a Peace Corps volunteer and is a mother of two.

Session III: Close Encounters of the
Mentoring Kind
Moderator: Dr. Morgan Appel
Morgan Appel is the Director of the Education Department at UC San
Diego Extension. Prior to his current appointment, he was Director of the
Education Department at UC Irvine Extension and an arts-in-education
research specialist at UC Irvine's Claire Trevor School of the Arts.
Specializing in the cognitive and affective aspects of gifted and talented
education, Appel works with K-12 and postsecondary institutions in a
number of states, including California, Texas and Hawai'i. He lives in San
Diego and serves as a uniformed volunteer for the United States Coast
Guard.

Panelist: Dr. Luz Chung
Dr. Luz Chung received her B.A. in Applied Mathematics, and her
M.A. and Ed.D. in Teaching and Learning from the University of
California, San Diego. She holds Single Subject credentials in Math
and Spanish, a Multiple Subjects credential, a preliminary
Administrative Services credential, and a Bilingual, Crosscultural,
Language and Academic Development Certificate (BCLAD). Prior to
joining EDS, Dr. Chung was a middle school bilingual teacher in
Logan Heights, and served as a middle school vice-principal in City
Heights (San Diego Unified School District). Dr. Chung also directed
teacher professional development programs for UCSD Extension. Dr.
Chung’s areas of interest are critical pedagogy, multicultural and
multilingual education, and service-learning.

Panelist: Theresa Mendoza
Theresa Mendoza is currently a fourth year undergraduate student at
University of California, San Diego (UCSD) majoring in Biochemistry and
Cell Biology and minoring in Business. During her time at UCSD, she was
able to participate in the Faculty Mentor Program (FMP) and conduct
research under the mentorship of Dr. Christina Jamieson. In addition, she
was a former recipient of the URS Ledell Family Endowed Research
Scholarship for Science and Engineering. Her current research is focused
on elucidating mechanisms of therapy resistance in bone metastatic
prostate cancers using patient-derived xenograft (PDX) models. Aside
from conducting research, Theresa also enjoys volunteering at Thornton
Hospital's Emergency Department, serving as an assistant coordinator for
the Medical Education for Diverse Students Conference (MEDS), and
working as a student assistant for the Academic Enrichment Programs (AEP).

Panelist: Dr. Gentry Patrick
Dr. Patrick is an associate professor in the Neurobiology Section of
the Division of Biological Sciences at the University of California at
San Diego. His lab studies the role of the ubiquitin proteasome
system (UPS) in synaptic plasticity and neurodegenerative disease.
He additionally is the Director of Mentorship and Diversity for the
Division of Biological Sciences and is the Associate Director of the
Neurosciences Graduate Program (NGP) at UCSD. Dr. Patrick was
born and raised in South Central Los Angeles (where he attended
King/Drew Medical Magnet high school in Watts, CA). Dr. Patrick
received his Ph.D. from Harvard University in 1999 after working in the
laboratory of Dr. Li-Huei Tsai. He was a Damon Runyon Cancer
Research Foundation and a United Negro College Fund/Merck
postdoctoral fellow with Dr. Erin Schuman at California Institute of
Technology. Dr. Patrick joined the UCSD faculty in 2004.

Session IV: Finding and Securing Funding
Moderator: Emily Bass
As the director of UC San Diego’s Research Proposal
Development Service—Health Sciences in the Office of Research
Affairs, Emily Bass helps develop large, interdisciplinary grant
proposals in the biomedical sciences and works with faculty and
investigators at all stages to grow their research careers. Her
previous roles at UC San Diego include serving as a grant writer,
manuscript editor, and project manager for research groups
studying such diverse topics as hospital policy and quality
improvement,
radiology,
neurological
disorders,
and
nanoengineering. She has also written and edited web content,
press releases, and health- and technology-centric news articles
for clinical, lay, and student audiences. Prior to her UC San Diego
employment,
Ms.
Bass
edited
patient-education
and
complementary/alternative medicine guidebooks and newsletters
for a San Diego-based health insurer. In addition to her BA in
History and French from the University of Houston Honors College,
Ms. Bass holds an MA in Rhetoric and Writing Studies and an
Advanced Certificate in Technical & Scientific Writing, both from
San Diego State University.

Panelist: Dr. Olivia Graeve
Dr. Graeve is a Professor of Mechanics and Materials and Director of
the IDEA Student Center at the University of California, San Diego. She
received a Bachelor of Science degree in Structural Engineering from
UC San Diego, and a Ph.D. degree in Materials Science and
Engineering from UC Davis, in 1995 and 2001, respectively. She has
received several prestigious awards including the National Science
Foundation CAREER award in 2007, the American Ceramic Society’s
2010 Karl Schwartzwalder Professional Achievement in Ceramic
Engineering Award, the 2006 Hispanic Educator of the Year award by
the Society of Hispanic Professional Engineers (SHPE), and the Society
of Hispanic Professional Engineers 2011 “Jaime Oaxaca” Award (the
highest honor given by the Society) for her outstanding work towards
the recruitment and retention of Hispanics into graduate programs
and the professoriate. In 2014, she was named into the Tijuana Walk
of Fame and recently received the UC San Diego University wide
Diversity award. Dr. Graeve has gained international recognition in
the area of nanomaterials manufacturing. Her work is supported by
grants from the National Science Foundation, the Department of
Defense, the Department of Energy, the National Aeronautics and
Space Administration, and a variety of industrial partners.

Panelist: Adrienne Hamilton
Adrienne Hamilton has nine years’ experience writing successful
federal, corporate, and foundation grant proposals in the fields of
affordable housing, arts & culture, early childhood education,
animal welfare, and the environment. Her experience includes
work at Habitat for Humanity International, the Desert Botanical
Garden in Phoenix, AZ, and recently at the San Diego Museum of
Man in Balboa Park. At the Museum, she managed the Grants
Office and raised over US$2.2million for exhibits, collections
preservation projects, and education programs. She has
freelanced for the Children’s Museum of Phoenix, the San Diego
Youth Symphony and Conservatory, and the United States
Department of Health and Human Services. Project management,
strategic planning, and program development are just a few of
the skills Adrienne Hamilton has developed writing grants. She is
now the Scholarship Stewardship Manager in Annual Giving at UC
San Diego, and an M.S. candidate in World Heritage
Conservation at University College Dublin.

Panelist: Mara Lopez
Mara Lopez joined the Financial Support unit in the Graduate
Division in July as the new Graduate Fellowship Adviser. Mara comes
from the San Diego State University Research Foundation where she
worked for 8 years. Her background includes project and budget
management, pre and post-award administration, student advising,
public health research, and working with social networking sites. She
loves working with students and is available to review personal
statements, CVs/Resumes as well as grant proposals. Mara is also a
Certified Yoga instructor and has a beautiful one year old daughter.
She can be reached at 858-822-2938 or m1lopez@ucsd.edu. Mara
also
maintains
a
funding
opportunities
blog:
grad.ucsd.edu/fellowshipblog.

ORAL PANELS

Panel #1: Undergraduate
Understanding Cultures and Addressing Disparities in Society
Governance Chambers

Moderated by Dr. Becky Marquez
Family Medicine and Public Health

Monique Grimaldi ~ Environmental Engineering & Urban Studies and Planning &
Ginger Stout ~ Urban Studies and Planning
Mentor(s): Dr. Fonna Forman, Center on Global Justice
Dr. Teddy Cruz, Visual Arts

Blum Summer Field Internship 2015: Urban Agriculture and Sustainable Living Solutions in the
Underserved Neighborhoods of Encanto

Nashaya Ross ~ Psychology
Eavan Liang ~ History (not presenting)

Mentor(s): Dr. Fonna Forman, Center on Global Justice
Dr. Teddy Cruz, Visual Arts

Blum Summer Field Internship 2015: Public spaces in undeserved neighborhoods and literacy
programs for undeserved students

Karla Verdesoto ~ Global Health

Mentor(s): Dr. Fonna Forman, Center for Global Justice
Dr. Teddy Cruz, Visual Arts

Blum Summer Field Internship 2015: Public Health in San Ysidro

Thomas Chang ~ Cognitive Science

Mentor(s): Dr. Fonna Forman, Center on Political Science
Dr. Teddy Cruz, Visual Arts

Blum Summer Field Internship 2015: Education and Food Justice in the UCSD / EarthLab
Community Station

Jocelyn Heredia ~ History

Mentor(s): Professor Matthew Herbst, Making of the Modern World

’It's a White Thing?:’ Assessing and Increasing Diversity in Wilderness Programs

ORAL PANELS

Panel #2: Undergraduate
Exploring the Basis of Human Knowledge, Learning and Creativity A
John Muir College Room

Moderated by Professor Falko Kuester
Structural Engineering

Sebastian Afshari ~ Aerospace Engineering

Mentor(s): Dr. Falko Kuester, Structural Engineering/Computer Science

Autonomous Helicopter

Jorge Pacheco ~ Computer Engineering

Mentor(s): Dr. Ryan Kastner, Computer Science
Dr. Curt Schurgers, Electrical and Computer Engineering

Virtual Turret Camera Trap

Miguel de Villa ~ Mechanical and Aerospace Engineering
Mentor(s): Professor Falko Kuester, Structural Engineering

Powered Paraglider

Nathan Hui ~ Electrical Engineering

Mentor(s): Professor Ryan Kastner, Computer Science and Engineering
Dr. Curt Schurgers, CALIT2

Airborne Radio Collar Tracker

Sabrina Trinh ~ Electrical Engineering

Mentor(s): Dr. Dominique Rissolo, UCSD QI CISA3
Professor Falko Kuester, UCSD CSE & SE, CISA3

3D Documentation of Submerged Late Pleistocene Cave Site in Mexico

Lance Konzen ~ Physics

Mentor(s): Professor Robert Dynes, Physics
Professor Shirley Meng, Nano-Engineering

Nano Magnetic Field Sensor For Understanding The Human Brain

ORAL PANELS

Panel #3: Undergraduate
Exploring the Basis of Human Knowledge, Learning and Creativity B
Marshall College Room

Moderated by Dr. Hemal Patel
Anesthesiology

Melody Diep ~ Biochemistry & Cell Biology
Mentor(s): Dr. Mohit Jain, Pharmacology

Functional analysis of innate DNA sensing in the immune response to cancer

Oscar Guerrero ~ Electrical and Computer Engineering
Mentor(s): Professor Shadi Dayeh, Electrical Engineering

Large Area Coverage PEDOT:PSS Microgrid Arrays for Simultaneous Recording from Multiple
Subcortical Regions

Yue Zhang ~ Moores Cancer Center

Mentor(s): Professor Dong-Er Zhang, Pathology

Nanotechnology Mediated Reprogramming Of Interferon Responses In The Tumor
Microenvironment

Crystal Monsale ~ Biochemistry/Chemistry

Mentor(s): Professor Gourisankar Ghosh, UCSD Chemistry & Biochemistry
Dr. Tapan Biswas, UCSD Chemistry & Biochemistry

The Mechanistic Interactions of IkB-gamma, Reg-gamma, and P62 protein

Kim Lehmann ~ Biochemistry and Cell Biology
Mentor(s): Dr. Mohit Jain, Medicine

Optimizing High-throughput Mass Spectrometry for Large Scale Clinical Metabolomics

ORAL PANELS

Panel #4: Graduate Student and Postdoc
Enriching Human Life and Society
Roosevelt College Room

Moderated by Professor Sheldon Brown
Visual Arts

Anna Starshinina ~ Communication & Science Studies
Mentor(s): Professor Kelly Gates, Communication
Dr. Caroline Nievergelt, Psychiatry

Understanding mental illness through biological sciences and communication theory

Raeanne Moore ~ Psychiatry

Mentor(s): Dr. Lisa Eyler, Psychiatry
Dr. Steven Parish, Anthropology

The Empatheatre Project: Enhancing Compassion, Cognition, and Well-being Among
Community Older Adults Through Drama Instruction

Nathan Wade ~ Arthur C. Clarke Center for Human Imagination
Mentor(s): Professor Sheldon Brown, Visual Arts

Adaptive Software Systems For The Study of Distributed Creativity and Embodied Cognition

Jessica Montoya ~ Clinical Psychology

Mentor(s): Dr. David Moore, Psychiatry
Dr. Scott Letendre, Medicine - Infectious Disease

Protective Effect of Physical Activity on Cognition in HIV: Cardiovascular Mechanisms

Panel #5: Graduate Student and Postdoc
Understanding and Protecting the Planet

ORAL PANELS

Bear Room

Moderated by Dr. Lisa Levin
Integrative Oceanography Division

Jennifer Le ~ Scripps Institution of Oceanography & Economics
Mentor(s): Professor Lisa Levin, Scripps Institution of Oceanography
Professor Richard Carson, Economics

Ecosystem Services: a Framework for Environmental Management of the Deep Sea

Tamar Shemer ~ Biology

Mentor(s):Dr. Julian Schroeder, Division of Biological Sciences
Dr. Christian Metallo, Bioengineering
Dr. Peter Yingxiao Wang, Bioengineering

Guard-cell photosynthesis and leaf starch-biosynthesis: their roles in turgor production and in
CO2-induced stomatal closing

Isla Globus-Harris ~ Economics & Center for Marine Biodiversity and Conservation at
Scripps Institution of Oceanography
Mentor(s): Professor Joel Watson, Economics
Professor George Sugihara, Scripps Institution of Oceanography

Neutrality and Environmental Trade Ratios

ORAL PANELS

Panel #6: Graduate Student and Postdoc
Exploring the Basis of Human Knowledge, Learning and Creativity
Green Table Room

Moderated by Dr. Shane Cybart
Physics

Ethan Cho ~ Physics

Mentor(s): Dr. Shane Cybart, Physics
Professor Eric Fullerton, Electrical and Computer Engineering

Electric Field Control of Magnetism for Ultra Low Power Memory

John Dougherty ~ Philosophy

Mentor(s): Professor Craig Callender, Philosophy
Professor David Meyer, Mathematics

Is space a hologram?

Geoffrey Hollett ~ Materials Science & Engineering

Mentor(s): Professor Michael Sailor, Chemistry & Biochemistry
Professor Nicholas Spitzer, Biological Sciences

Spectrally Responsive Luminescent Porous Silicon for the Detection of Oxidized Dopamine

Rachel Zarndt ~ Biomedical Sciences & Anthropogeny
Mentor(s): Dr. Rolf Bodmer, Pediatrics

Screening Genes Underlying Cardiac Adaptation to Extreme Low Oxygen in the Fruit Fly

ORAL PANELS

Panel #7: Graduate Student and Postdoc
Understanding Cultures and Addressing Disparities in Society
Red Shoe Room

Moderated by Professor Tim Mackey
Anesthesiology and Global Public Health

Kevin Beck ~ Sociology Department

Mentor(s): Dr. Isaac Martin, Sociology Department
Dr. Nancy Kwak, History Department

Affordable Housing and Community Support in US Cities

Raphael Cuomo ~ Family Medicine & Public Health
Mentor(s): Professor Timothy Mackey, Anesthesiology

Access and Affordability of Cancer Drugs in International Settings

Onyi Lam ~ Economics

Mentor(s): Professor Roger Gordon, Economics
Professor Susan Shirk, Global Policy & Strategy

Newspapers' Political Stance and Advertising Decision: Evidence from Hong Kong

Cynthia Vazquez ~ Ethnic Studies

Mentor(s): Dr. Ross Frank, Ethnic Studies
Dr. Christine Hunefeldt, History

Kumaia/Kumeyaay Transnational Education: Intermixing Traditional and Formal Education

ORAL PANELS

Panel #8: Undergraduate
Understanding Cultures and Addressing Disparities in Society
Governance Chambers

Moderated by Dr. Matthew Strain
Center for AIDS Research

Edwin Guzman ~ Sociology & Chicano Studies
Mentor(s): Dr. Luis Alvarez, UCSD History
Jeanelle Horcasitas, Literature

Puente: Closing the Achievement Gap between Latinos and the Majority in Higher Education

Dominique Meyer ~ Physics

Mentor(s): Professor Ryan Kastner, Computer Science
Professor Falko Kuester, Structural Engineering

Guatemala UAV Project

Gabriel Martinez ~ Politcal Science

Mentor(s): Dr. Marisa Abrajano, Politcal Science

Stirring the Giant: Observing Voting Tactics in South San Diego County

Claudia Varela ~ Dance & Bioengineering

Mentor(s): Professor Patricia Rincon, Theater and Dance

The Myth Project: border2shift

Lynhea Anicete ~ Biochemistry and Cell Biology & Global Health
Mentor(s): Professor Fonna Forman, Political Science
Professor Teddy Cruz, Visual Arts

Blum Summer Field Internship 2015: Community, Food, & Health

ORAL PANELS

Panel #9: Undergraduate
Exploring the Basis of Human Knowledge, Learning and Creativity
John Muir College Room

Moderated by Dr. Tiffany Greenwood
Psychiatry

Anirudha Harihara ~ Reproductive Medicine

Mentor(s): Dr. David Natale, Reproductive Medicine
Bryony Natale, Reproductive Medicine

Evaluating the effect of extracellular matrix (ECM) on mouse trophoblast stem and progenitor
cell differentiation

Quynh My Nguyen ~ Biochemistry/Chemistry

Mentor(s): Professor Dan Sievenpiper, Electrical and Computer Engineering
Dr. Brian Head, Anesthesia

Electromagnetic Stimulation of Neuronal Cells Using a Dense Magnetic Coil Array

Frank Qiu ~ Physiology and Neuroscience & Math minor
Mentor(s): Dr. Tiffany Greenwood, Psychiatry
Dr. John Kelsoe, Psychiatry

Factor Analysis of Temperament and Personality Traits in Bipolar Patients: Correlates with
Comorbidity and Disorder Severity

Chris Hissom ~ Physiology and Neuroscience

Mentor(s): Dr. James Conner, UCSD Center for Neuronal Repair

An Anatomical And Functional Analysis Of Corticostriatal Projections And Corticospinal
Collaterals

Jens Driller ~ Electrical and Computer Engineering

Mentor(s): Dr. Shane Cybart, Physics
Professor Eric Fullerton, Electrical and Computer Engineering

Development of an Automated Test System For Measuring Field Effect Devices

ORAL PANELS

Panel #10: Undergraduate
Understanding and Protecting the Planet
Marshall College Room

Moderated by Dr. Elizabeth Newsome
Visual Arts

Vincent Pham ~ Political Science & Education Studies &
Aariel Jacome-Lopez ~ Urban Studies & Planning
Mentor(s): Dr. Fonna Forman, Center on Global Justice
Dr. Teddy Cruz, Visual Arts

Blum Summer Field Internship 2015: Green Infrastructure and Public Space in the CrossBorder neighborhoods on San Ysidro and Los Laureles canyon, in Tijuana

Antonella Wilby ~ Computer Science

Mentor(s): Professor Ryan Kastner, Computer Science and Engineering

Visual Monitoring of Vaquita, the World's Most Endangered Cetacean

Roxanne Suarez ~ Anthropology & Science, Technology, and Society &
Ian Tran ~ Political Science
Mentor(s): Dr. Fonna Forman, Center on Global Justice
Dr. Teddy Cruz, Visual Arts

Blum Summer Field Internship 2015: Repurposing space for education in the UCSD / Cross
Border Community Station in Tijuana

Masato Koizumi ~ Mechanical and Aerospace Engineering

Mentor(s): Professor Jennifer Burney, International Relations and Pacific Studies

Quantifying Black Carbon Emissions from Biomass Cookstoves

Eddie Luchembe ~ Political Science

Mentor(s): Dr. Fonna Forman, Political Science
Dr. Teddy Cruz, Architecture

Blum Summer Field Internship 2015: Border Conditions: A Visual Diary

ORAL PANELS

Panel #11: Graduate Student and Postdoc
Exploring the Basis of Human Knowledge, Learning and Creativity
Roosevelt College Room

Moderated by Dr. Leanne Chukoskie
Institute for Neural Computation

Marvin Thielk ~ Neuroscience

Mentor(s): Professor Tim Gentner, Neuroscience
Professor Tatyana Sharpee, Physics

Neural Signatures of Auditory Perceptual Discrimination

Zachary Carrico ~ Neuroscience

Mentor(s): Professor Roberto Malinow, Neuroscience
Professor David Kleinfeld, Physics

A high-throughput assay for measuring memory-associated changes in neurons and its
application in Alzheimer’s disease drug discovery

Seth Alexander ~ Chemistry and Biochemistry

Mentor(s): Professor Neal Devaraj, Chemistry and Biochemistry

Site-Specific Covalent Labeling of RNA with RNA-TAG (Tranglycosylation at Guaosine)

Joon Lee ~ Material Science And Engineering

Mentor(s): Professor Ratnesh Lal, Bioengineering
Professor Eliezer Masliah, Departments of Neurosciences and of Pathology
In pursuit of understanding amyloid β-peptide-mediated Alzheimer’s disease pathology

ORAL PANELS

Panel #12: Graduate Student and Postdoc
Understanding and Protecting the Planet
Bear Room

Moderated by Professor Christine Hunefeldt
History

Heather Broccard-Bell ~ Biological Sciences & Engineering
Mentor(s): Professor James Nieh, Biological Sciences
Professor Alon Orlitsky, Engineering

Learning from bees: Is signaling noise in collective communication and decision making
beneficial?

Katie Cramer ~ Scripps Institution of Oceanography

Mentor(s): Professor Richard Norris, Scripps Institution of Oceanography
Professor Matthew Vitz, History

Reconstructing a timeline of historical change in coupled human-coral reef systems in the
Caribbean to enable effective reef conservation

Daniel Yee ~ Scripps Institution of Oceanography & Marine Biology
Mentor(s): Dr. Martin Tresguerres, Scripps Institution of Oceanography
Dr. Jonathan Shurin, Ecology, Behavior, and Evolution

Investigating vacuolar H+-ATPase as a regulator of the carbon concentrating mechanism in
the marine diatom, Thalassiosira pseudonana

ORAL PANELS

Panel #13: Graduate Student and Postdoc
Exploring the Basis of Human Knowledge, Learning and Creativity A
Green Table Room

Moderated by Dr. Lilia Lakoucheva
Psychiatry

Jian Yin ~ Skaggs School of Pharmacy and Pharmaceutical Sciences & Chemistry

Mentor(s): Professor Michael Gilson, Skaggs School of Pharmacy and Pharmaceutical Sciences
Dr. Nathan Gianneschi, Chemistry & Biochemistry

Engineering peptide-polymer nanomaterials as novel drug delivery shuttles

Charles Lin ~ Chemistry & Biochemistry

Mentor(s): Professor Ross Walker, San Diego Supercomputer Center
Professor Rommie Amaro, Chemistry & Biochemistry

Development of Algorithms Advancing All-atom Lipid Bilayer Simulations

Wei Zhu ~ NanoEngineering

Mentor(s): Dr. Shaochen Chen, NanoEngineering
Dr. Kang Zhang, Ophthalmology

Layer-by-Layer Bioprinting of Stem Cells for Retinal Tissue Regeneration

Narendran Thangarajan ~ Computer Science and Engineering
Mentor(s): Dr. Nadir Weibel, Computer Science and Engineering

PIRC-NET: Analyzing Social Media to characterize HIV at-risk populations among MSM in
San Diego

ORAL PANELS

Panel #14: Graduate Student and Postdoc
Exploring the Basis of Human Knowledge, Learning and Creativity B
Red Shoe Room

Moderated by Dr. Kellie Church
Reproductive Endocrinology

Keir Balla ~ Biology

Mentor(s): Professor Emily Troemel, Cell and Developmental Biology
Professor Terry Gaasterland, Computational Biology and Genomics

A Wild C. Elegans Strain Has Enhanced Epithelial Immunity To A Natural Microsporidian
Parasite Only In Early Life

Alvaro Ruiz-Martinez ~ Engineering Sciences, specialization in Mechanical Engineering
Mentor(s): Dr. Daniel Tartakovsky, Mechanical & Aerospace Engineering
Dr. Terrence Sejnowski, Division of Biological Sciences (UCSD) and CNL (Salk Institute)

Efficent Models of Polymer Assembly (Part of Living Multiscale Molecular Machines Project)

Samuel LaBarge ~ Department of Orthopaedic Surgery

Mentor(s): Dr. Simon Schenk, Department of Orthopaedic Surgery
Dr. Bruce Barshop, Department of Pediatrics

Using ‘omics to Study the Effects of Calorie Restriction on Muscle Insulin Action in Aging

Jerry Chen ~ Biological Sciences &
Kevin Wong ~ Human Biology

Mentor(s): Professor Amy Pasquinelli, Biological Sciences

High-throughput RNA Sequencing in Caenorhabditis elegans Reveals Potential Oncogenes And
Novel Biomarkers Induced By Heat Shock

POSTERS

POSTERS

Poster Session I
10:45 a.m. - 11:30 a.m.
Forum

Poster #: 1

YuChao Zhuo, ECE

Mentor(s): Dr. Shane Cybart, Physics
Professor Eric Fullerton, Electrical and Computer Engineering

Electric Field Control of Magnetism for Ultra Low Power Memory

Poster #: 2

Satenick Thorossian, Chemical Engineering

Mentor(s): Dr. Shu Chien, Bioengineering

The Roles of MicroRNAs in Microenvironment-induced Stem Cell Differentiation

Poster #: 3

Valeria Gonzalez, Physics & Electrical Engineering

Mentor(s): Dr. Shadi Dayeh, Electrical and Computer Engineering
Beto Vazquez

PEDOT:PSS MicroECoG Array for Simultaneous Recording of Multiple Subcortical Regions

Poster #s: 4 & 5

Marlene Samano, Human Development & Psychology
Nicole Suarez, Department of Neurosciences
Shuying Yu, Cognitive Science & Psychology

Mentor(s): Dr. Leanne Chukoskie, Neurosciences
Dr. Jeanne Townsend, Neurosciences

A Good Balance Between Research and Outreach in an Informal Science Learning Environment

Poster #: 6

Brenda Cisneros, Biochemistry

Mentor(s): Dr. Alisa Huffaker, Cell and Developmental Biology

Effects of alanine substitutions on the maize plant elicitor peptide receptor, ZmPEPR1

Poster #: 7

Shelby Jones, Scripps Institution of Oceanography/Geosciences & Anthropology
Mentor(s): Dr. Lisa Tauxe, Scripps Institution of Oceanography/Geosciences
Dr. Thomas Levy, Anthropology

High quality absolute paleointensity data from Santa Fe, New Mexico

Poster #: 8

Michael Gibbons, Bioengineering & Radiology/Orthopedic Surgery
Mentor(s): Dr. Sam Ward, Radiology
Dr. Adam Engler, Bioengineering

Histological Findings in Chronically Torn Human Rotator Cuff Muscle: Evidence of
Degeneration, Regeneration and Remodeling

POSTERS

Poster #: 9

Kuei-Chun Wang, Institute of Engineering in Medicine & Bioengineering

Mentor(s): Professor Shu Chien, Bioengineering and Institute of Engineering in Medicine
Professor Liangfang Zhang, Nanoengineering

Biomimetic nanoparticles-mediated delivery of therapeutic microRNAs for atherosclerosis

Poster #: 10

Ajay Sapre, Bioengineering

Mentor(s): Dr. Sadik Esener, Nanoengineering

Encapsulation of viruses to modulate the tumor microenvironment

Poster #: 11

Virginie Patt, Psychiatry

Mentor(s): Professor Gregory Brown, Psychiatry
Professor Terry Jernigan, Cognitive Science

Heterogeneity in Normal Neurocognition

Poster #: 12

Cooper Levy, Electrical and Computer Engineering

Mentor(s): Professor Patrick Mercier, Electrical and Computer Engineering

Low-Noise Mostly-Digital Electronics for Ultra-Sensitive Room-Temperature Magnetometry to
Explore Cardio-Biomagnetism in Humans

Poster #: 13

Alexandria Shearer, Computer Science

Mentor(s): Dr. Ryan Kastner, Computer Science
Dr. Curt Schurgers

Aerial Jungle Exploration

Poster #: 14

Rebecca Hardesty, Communication & Science Studies

Mentor(s): Dr. William Mobley, Neurosciences
Professor Morana Alac, Communication

Integrating Philosophy and Ethnography in Neuroscientific Research on Alzheimer' s Disease

Poster #: 15

Kai Zhang, Bioinformatics and Systems Biology

Mentor(s): Professor Wei Wang, Chemistry and Biochemistry
Professor Bing Ren, Cellular and Molecular Medicine

Systematic identification of transcription factor cooperation

POSTERS

Poster Session II
11:30 a.m. - 12:15 p.m.
Forum

Poster #: 1

Neeraja Ravi, Bioengineering

Mentor(s): Dr. Stephanie Fraley, Bioengineering

Rapid Profiling of Bacterial Vesicles using a HR-DMA with Application as a Potential
Diagnostic Tool

Poster #: 2

Lauren Waller, Bioengineering

Mentor(s): Dr. Stephan Lange, Department of Medicine
Dr. Andrew McCulloch, Bioengineering

Biomechanical Strain Sensors and Signaling Pathways

Poster #: 3

Benyam Alemu, Biochemistry and Cell Biology, School of Medicine PCC Division
Fellow
Mentor(s): Dr. Laura Alexander, School of Medicine, Pulmonary and Critical Care

Targeted Transdermal Drug Delivery System to Manage Regular Drug Administration and
Reduce Patient Noncompliance

Poster #: 4

Luisa Pineros Schuster, Cognitive Science

Mentor(s): Professor Andrea Chiba, Cognitive Science
Dr. Laleh Quinn, Cognitive Science

Prosocial Behavior in Rats

Poster #: 5

Christiana Stark, Molecular Biology

Mentor(s): Dr. Davide Dulcis, Psychiatry

MicroRNA Regulation of Neurotransmitter Expression affecting Behavior

Poster #: 6

Bianca Endo, Human Biology

Mentor(s): Dr. Satchin Panda, Regular Biology

Improving Healthy Living Through Indoor Lighting at UCSD

Poster #: 7

Marian Chuang, Biology
Jing Liu, Signal & Image Processing / ECE

Mentor(s): Dr. Andrew Chisholm, Biology
Dr. Pamela Cosman, Electrical and computer engineering

Quantitative analysis of subcellular dynamics in vivo

POSTERS

Poster #: 8

Soracha Thamphiwatana, Nanoengineering

Mentor(s): Professor Liangfang Zhang, Nanoengineering
Dr. Marygorret Obonyo, Division of Infectious Diseases

Nanoparticle-stabilized liposomes for in vivo antimicrobial treatment of Helicobacter pylori

Poster #: 9

Julie Bergmann, Global Public Health

Mentor(s): Dr. Jamila Stockman, Global Public Health

Vertical Transmission of HIV in Uganda: Maternal Influences on Infant Infection

Poster #: 10

Man Song, Cognitive Science

Mentor(s): Dr. Angela Yu, Cognitive Science
Dr. Garrison Cottrell, Computer Science and Engineering

From pixels to perceptual manifolds – Utilizing machine learning to understand the perception
of facial attractiveness

Poster #: 11

Pragya Sidhwani, Biological Sciences

Mentor(s): Professor Deborah Yelon, Biological Sciences
Dr. Neil Chi, Medicine

How do biomechanical forces shape specific structures in the developing heart?

Poster #: 12

Mikael Fauvelle, Anthropology & Literature

Mentor(s): Dr. Jonathan Friedman, Anthropology
Dr. Marcel Hénaff, Literature

Paradigm Shifts in the Biological Sciences: What has happened to " big theory" ?

Poster #: 13

Brenton Maisel, Chemistry

Mentor(s): Professor Katja Lindenberg, Chemistry
Dr. Gert Cauwenberghs, Bioengineering

Cognition as a Dynamical Process

Poster #: 14

Diego Mesa, Bioengineering

Mentor(s): Dr. Todd Coleman, Bioengineering

Development of a Simple, Non-Invasive, Easily Applied Test for Early Cognitive Deficits in
Infants

Poster #: 15

Bryn Taylor, Biomedical Sciences

Mentor(s): Dr. Rommie Amaro, Chemistry
Dr. Tracy Handel, Pharmaceutical Sciences

Investigating CXCR4 druggability via in silico dynamics

POSTERS

Poster Session III
3:00 p.m. - 3:45 p.m.
Forum

Poster #: 1

Caitlyn Smith, Nanoengineering

Mentor(s): Dr. Matthew Strain, School of Medicine

Open Source Digital PCR Test for HIV Monitoring

Poster #: 2

Valerie Judd, Anhtropology
Hailee Orfant, Anthropology

Mentor(s): Professor Katerina Semendeferi, Anthropology

Optimization of Golgi Method for Visualization of Neuronal Morphology for Long Term
Formalin Fixed Human Developmental Tissue

Poster #: 3

Ian Dickeson, Structural Engineering

Mentor(s): Dr. Falko Kuester, Structural Engineering
Dr. Lelli Van Den Einde, Structural Engineering

Development of Seismic Teaching Aids for Secondary Education Students

Poster #: 4

Shannon Soriano, Human Biology

Mentor(s): Dr. Lawrence Prince, Pediatrics
Alyssa McCoy, Pediatrics

NFkB-Sp3 Interactions Regulate Key Developmental Genes in the Lung

Poster #: 5

Suma Massaley, Peace Studies & Political Science

Mentor(s): Dr. Sebastian Saiegh, Political Science

The Effect of The Liberian Civil War

Poster #: 6

Gabriela Garcia Presa, Social Work

Mentor(s): Dr. Abigail Andrews, Sociology

Comprehending Local Support Systems and Policies to Illustrate the Experiences of
Undocumented Immigrants

Poster #: 7

Akana Noto, Biological Sciences

Mentor(s): Dr. Ryan Hechinger, Scripps Institution of Oceanography
Dr. Jonathan Shurin, Biological Sciences

The effect of climate on plant parasite distribution and host-parasite interactions

POSTERS

Poster #: 8

Daniel Ortiz, Bioengineering

Mentor(s): Dr. Stephanie Fraley, Bioengineering
Dr. Hannah Carter, Medicine, Medical Genetics

Mapping 3D Cell Motility Signaling Networks

Poster #: 9

Luca Pion-Tonachini, Electrical and Computer Engineering

Mentor(s): Dr. Kenneth Kreutz-Delgado, Electrical and Computer Engineering
Dr. Scott Makeig, Swartz Center for Computational Neuroscience

Modeling cortical signals accompanying upper limb motor actions

Poster #: 10

Selene Xu, Mathematics & Biostatistics

Mentor(s): Professor Loki Natarajan, Family Medicine and Public Health
Professor Ian Abramson, Mathematics

Physical Activity Assessment via Accelerometers: Accounting for Missing Data

Poster #: 11

Quentin Gautier, CSE

Mentor(s): Professor Ryan Kastner, CSE

Real-Time 3D Reconstruction for FPGAs

Poster #: 12

Raymond Wang, Bioengineering

Mentor(s): Professor Karen Christman, Bioengineering
Professor Yang Xu, Molecular Biology

Humanized Mouse for the Study of the Human Immune Response to Biomaterial Therapies

Poster #: 13

Byeong Keun Kang, Electrical and Computer Engineering

Mentor(s): Professor Truong Nguyen, Electrical and Computer Engineering
Professor Todd Coleman, Bioengineering

Development of Quantitative Analytics for Parkinson’s Disease

Poster #: 14

Sheng-Hsiou Hsu, Department of Bioengineering

Mentor(s): Dr. Tzyy-Ping Jung, Institute for Neural Computation
Dr. Gert Cauwenberghs, Department of Bioengineering

Cortical Networks Supporting Problem Solving and Insight

Poster #: 15

Yute Wang, Computer Science

Mentor(s): Dr. Tzyy-Ping Jung, INC/SCCN

Imaginarium

POSTERS

Poster Session IV
3:45 p.m. – 4:30 p.m.
Forum

Poster #: 1

Jessica Sanchez, Biological Science & Psychology

Mentor(s): Dr. Gen-Sheng Feng, Pathology

Immune Response Regulation of Double-Stranded RNA on Liver Tumor Formation

Poster #: 2

Shaina Sta. Cruz, Communicative Disorders

Mentor(s): Dr. Seana Coulson, Cognitive Science

Working Memory and Co-Speech Iconic Gestures

Poster #: 3

Christopher Song, Biochemistry and Cell Biology

Mentor(s): Dr. Kellie Church, Reproductive Medicine

Is sexually dimorphic gonadotropin gene expression a result of differing gonadotrope cell
population sizes?

Poster #: 4

Michael Unanian, Electrical Engineering

Mentor(s): Professor Robert Dynes, Physics
Professor Shirley Meng, Nanoengineering

Nano Magnetic Field Sensor for Understanding the Human Brain

Poster #: 5

Lala Forrest, Physiology and Neuroscience

Mentor(s): Dr. William Mobley, Neuroscience
Dr. Matthew Pearn, Anesthesiology

Investigating the effects of naturally-secreted oligomers of amyloid on endocytosis

Poster #: 6

Thalia Jimenez, Microbiology

Mentor(s): Dr. Jean Wang, Medicine
Dr. Priya Sridevi, Medicine

Role of Nuclear ABL Tyrosine Kinase in Cisplatin-Induced Apoptosis

Poster #: 7

Morgan Chabanon, Mechanical and Aerospace Engineering

Mentor(s): Professor Padmini Rangamani, Mechanical and Aerospace Engineering
Professor Hemal Patel, Department of Anesthesiology

Cav-3 expression governs the kinetics of membrane repair in cardiac muscle cells

POSTERS

Poster #: 8

John Hermiz, Electrical and Computer Engineering

Mentor(s): Professor Vikash Gilja, Electrical and Computer Engineering
Professor Eric Halgren, Radiology

Enabling high density brain mapping experiments

Poster #: 9

Kerin Higa, Neurosciences Graduate Program & Department of Psychiatry
Mentor(s): Dr. Mark Geyer, Psychiatry
Dr. Davide Dulcis, Biology

Mitochondrial dysfunction in humanized DISC1-Boymaw mice.

Poster #: 10

Shangzhong Li, Bioengineering

Mentor(s): Professor Nathan Lewis, Pediatircs

A Bioinformatic Pipeline for Studying Ribosome Occupancy in CHO Cells

Poster #: 11

Naomi Searle, Biomedical Sciences

Mentor(s): Dr. Lorraine Pillus, Biological Sciences
Dr. Dong Wang, Pharmaceutical Sciences

Defining the functions and failures of EPC – a frequently altered yet poorly understood cancer
gene

Poster #: 12

Victor Minces, Cognitive Science

Mentor(s): Adjunct Professor Emeritus Jeanne Townsend, Neuroscience
Assistant Project Scientist Leanne Chukoskie, Institute for Neural Computation

Autism Spectrum Disorder and the Rhythmic Brain

Poster #: 13

Katarzyna Zientara-Rytter, Molecular Biology

Mentor(s): Professor Suresh Subramani, Biology
Dr. Radha Ayyagari, Shiley Eye Institute

Investigating the role of the acyl-CoA binding protein, ACBD5/Atg37, in pexophagy

Poster #: 14

Aimee Raleigh, Bioengineering

Mentor(s): Dr. Robert Sah, Bioengineering
Dr. Gary Firestein, Division of Rheumatology, Allergy, and Immunology, Department of Medicine,
School of Medicine

Cartilage and Synovium Gene Expression in a Sub-Chronic Model of PTOA

Poster #: 15

Jagannathan Venkatesh, Computer Science

Mentor(s): Dr. Tajana Rosing, Computer Science

Online learning and recalibration of environmental sensors
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Afshari, Sebastian, UC San Diego
Department/Major: Aerospace Engineering
Mentored by Dr. Falko Kuester, Structural Engineering/Computer Science
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Autonomous Helicopter

Poster
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Alemu, Benyam, UC San Diego
Department/Major: Biochemistry and Cell Biology, School of Medicine PCC Division
Fellow
Mentored by Dr. Laura Alexander, School of Medicine, Pulmonary and Critical Care

Forum

The project was to develop a fully autonomous helicopter for interdisciplinary field
research. Field expeditions have proven that the limitations of existing UAV platforms
lead to problems that are fixed by the use of a helicopter. Helicopters have a fast and
highly efficient travel speed; meaning its range is vastly higher than a multirotor (about
6 times farther with similar payloads), while still having the ability to hover and collect
high resolution multi-angle imagery. This capability means that the researchers do not
have to travel all the way to a site they want imaged with a multirotor style precision
anymore. The helicopter can be remotely launched on a preplanned autonomous mission
and it can image the site the same way a multirotor would. This prevents researchers
from having to traverse dangerous jungles and other natural obstacles, and increases
efficiency of the expedition as they can stay closer to their power source and field station.
The system is near currently in the final stages of autopilot setup and nearing completion.

Targeted Transdermal Drug Delivery System to Manage Regular Drug
Administration and Reduce Patient Noncompliance

Patient noncompliance limits the extent of effective clinical care. A portable, automated
patch can simplify this process by regulating and dispensing the necessary medication
that a patient requires systemically, directly through the skin. This device will be low
profile, water resistant, easy to use, affordable and durable, in order to reduce the hassle
and reduce the possibility of patient noncompliance. The types and doses of medication
must be carefully programmed by a medical professional to ensure proper treatment.
Prior transdermal medication has proved successful in the past to treat chronic pain. To
test the viability of such a versatile transdermal delivery system, we will attempt to
replace traditional medication for chronic obstructive pulmonary disease (COPD)
patients.
The inconvenience of frequent dosing , multiple pills and inhalers is a major contributor
to noncompliance. Once we test our patch in treating COPD and produce significant
results, we plan to expand the mechanics of our patch to address other chronic diseases
or illnesses that require a plethora of medications. Further research will be required to
engineer additional features to monitor blood glucose, heart rate, airflow, bioavailability
of drugs, and other clinical factors.
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Alexander, Seth, UC San Diego
Department/Major: Chemistry and Biochemistry
Mentored by Professor Neal Devaraj, Chemistry and Biochemistry

Site-Specific Covalent Labeling of RNA with RNA-TAG (Tranglycosylation at
Guaosine)

Determining the location and interactions of RNA is of incredible importance. There has
been tremendous interest in tools for RNA visualization and affinity purification, however
most strategies utilize non-covalent interactions between probes and the RNA of interest.
Here, we demonstrate the site-specific incorporation of nucleobase derivatives bearing
fluorophores or affinity labels directlly into a short RNA stem loop recognition motif by
exchange of a guanine residue. The RNA-TAG (transglycosylation at guanosine) is
carried out by a bacterial (E. coli) tRNA guanine transglycosylase (TGT), whose natural
substrate is the nitrogenous base PreQ1. Remarkably, we have successfully incorporated

large functional groups including biotin, BODIPY, thiazole orange, and Cy7 through a
polyethylene glycol linker attached to the exocyclic amine of PreQ1. Larger RNAs, such
as mRNA transcripts, can be site-specifically labeled if they possess the 17-nucleotide
hairpin recognition motif. The RNA-TAG methodology could facilitate the detection and
manipulation of RNA molecules by enabling the direct incorporation of functional
artificial nucleobases using a simple hairpin recognition element.
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Anicete, Lynhea, UC San Diego
Department/Major: Biochemistry Cell Biology
Mentored by Professor Fonna Forman, Political Science
Professor Teddy Cruz, Visual Arts

Blum Summer Field Internship 2015: Community, Food, & Health

Community and food play a large role in the health of a society. Without access to cost
efficient, quality, and nutritious produce, such as clean water over soda, or vegetables and
fruits over chips, the health and hygiene of a population declines over time. Without a
sense of community, harmony, and understanding towards one another, stress and fear of
others can increase thereby causing poor health and unnecessary burden. It is important
to see the benefits and roles that community and food have on the health of individuals.
It is important to also see that political and economic policies play a role in the outcomes
of health across communities.

Oral
Presentation
Panel 14
Red Shoe
Room

Balla, Keir, UC San Diego
Department/Major: Biology
Mentored by Professor Emily Troemel, Cell and Developmental Biology
Professor Terry Gaasterland, Computational Biology and Genomics

A wild C. elegans strain has enhanced epithelial immunity to a natural
microsporidian parasite only in early life

Microbial pathogens impose selective pressures on their hosts, and combatting these
pathogens is fundamental to the propagation of a species. Innate immunity is an ancient
system that provides the foundation for pathogen resistance, with epithelial cells in
humans increasingly appreciated to play key roles in innate defense. Here, we show that
the nematode C. elegans displays genetic variation in epithelial immunity against
intestinal infection by its natural pathogen, Nematocida parisii. This pathogen belongs to
the microsporidia phylum, which comprises a large phylum of over 1400 species of fungalrelated parasites that can infect all animals, including humans, but are poorly understood.
Strikingly, we find that a wild C. elegans strain from Hawaii is able to clear intracellular
infection by N. parisii, with this ability restricted to young animals. Furthermore, the
resistant Hawaiian strain has enhanced ubiquitination of parasite cells with dynamics that
correlate with the elimination of infection. We are now performing whole-transcriptome
sequencing analyses to identify expression signatures associated with resistance to
microsporidia, and we hypothesize that the expression of genes involved in ubiquitination
of foreign intracellular targets may be involved.
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Beck, Kevin, UC San Diego
Department/Major: Sociology Department
Mentored by Dr. Isaac Martin, Sociology Department
Dr. Nancy Kwak, History Department

Affordable Housing and Community Support in US Cities

This project analyzes how affordable housing - funded primarily by tax credits and
managed by a local community development corporation - mediates the formation of
social capital. Specifically, the project evaluates residents' ties to their neighbors and the
forms of material, service, and informational support exchanged among them. The project

will compare social capital formation among a group of residents in affordable housing
with a group of residents in market rate housing. The comparison will be made using
original survey and interview data collected in the City of San Diego. The first goal of
the comparison is to determine what about affordable housing makes residents'
experiences unique, as opposed to living in market rate housing. The second goal is to
identify the mechanisms in both affordable housing and market rate that affect social
capital formation. The findings will contribute to sociological theory on housing and
social capital while also increasing knowledge about the US social safety net.

Poster
Session 2
Forum

Bergmann, Julie, UC San Diego
Department/Major: Global Public Health
Mentored by Dr. Jamila Stockman, Global Public Health

Vertical Transmission of HIV in Uganda: Maternal Influences on Infant Infection

Vertical transmission of HIV, transmission from mothers to their infants, is responsible
for 20% of all new infections in Uganda. Perpetuating the epidemic are barriers that
prevent both women and their infants from accessing HIV care. Identifying these barriers
is an initial step in connecting HIV-exposed infants to necessary health services and
ensuring their adherence to medications. Moreover, surprisingly little is known about the
patient costs (specifically, opportunity costs—i.e., productivity losses) mothers incur
when accessing HIV services for their infants. This study identifies barriers, specifically
to infant HIV medication access, through focus group discussions (n=6) and a crosssectional survey (n=72) with HIV-positive postpartum women in Uganda. Focus groups
were conducted with women whose infants received HIV medication and also with those
whose infants did not. The survey assessed the same women on patient costs associated
with accessing infant HIV services. As access to health services is the only way to
eliminate mother to child transmission of HIV, understanding and overcoming maternal
barriers is critical in achieving the end of the pediatric HIV epidemic.
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Broccard-Bell, Heather, UC San Diego
Department/Major: Biological Sciences
Mentored by Professor James Nieh, Biological Sciences
Professor Alon Orlitsky, Engineering

Learning from bees: Is signaling noise in collective communication and decision
making beneficial?

Honey bees use a variety of social signals to communicate with one-another at the
individual level. These include the excitatory waggle dance, which enables bees to inform
one another about the location of resources, and the inhibitory stop signal, which allows
individuals to curtail waggle dancing for -- and thus recruitment to -- resources that have
become undesirable (i.e., dangerous or crowded). These small-scale, distributed local
interactions, and the interplay between positive and negative feedback, produces
sophisticated colony-level behavior that has been likened to the functioning of a nervous
system ; however, as is the case with nervous systems, much about how these signals
operate remains to be understood. My current work focuses on addressing several basic
questions, including whether or not individual bees, like neurons, accumulate "evidence"
(signals) from others before acting, and what is the purpose, if any, of "noisy" (i.e.,
spontaneous) inhibitory signalling.
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Carrico, Zachary, UC San Diego
Department/Major: Neuroscience
Mentored by Professor Roberto Malinow, Neuroscience
Professor David Kleinfeld, Physics

A high-throughput assay for measuring memory-associated changes in neurons and
its application in Alzheimer’s disease drug discovery

Funding from the Frontiers of Innovation Scholars Program allowed us to create a highthroughput optical assay for measuring changes in neurons associated with learning and
memory. Successful creation of the technology was accomplished with the guidance of
experts in neuroscience, chemistry, optics, and statistical modeling. The technology
worked better than expected, encouraging us to file a patent disclosure and begin using
the assay to investigate potential Alzheimer’s disease therapeutics. This talk will describe
the creation of the technology as well as its current and future applications.

Poster
Session 4
Forum

Chabanon, Morgan, UC San Diego
Department/Major: Mechanical and Aerospace Engineering
Mentored by Professor Padmini Rangamani, Mechanical and Aerospace Engineering
Professor Hemal Patel, Department of Anesthesiology

Cav-3 expression governs the kinetics of membrane repair in cardiac muscle cells

Repair of cellular membranes is crucial for maintaining cell integrity and functionality
after the appearance of membrane defects. In particular, after myocardial infarction, the
succession of ischemia and reperfusion strongly damages cardiac myocytes membranes,
commonly provoking mortal cardiac injuries. The objective of this work is to propose and
test a biochemical model relating the expression of mitsugumin-53 (MG53), and more
importantly caveolin-3 (Cav3) to the repair kinetic of a membrane defect in muscle cells.
To this aim, we propose a simple biophysical network based on a negative feedback loop,
hypothesizing the Cav3 and MG53 mediated formation of a membrane repair complex
which drives the resealing of the pore. In order to determine the values of the model
parameters, we fit the model with experimental data on membrane repair kinetics of HL1 cells over-expressing different amount of MG53 and/or Cav3.
Our results indicate that Cav3 plays a predominant role in the mechanisms of membrane
repair, and all our membrane repair experimental data can be confidently predicted by
only varying the maximum amount of repair complex production. These findings may
contributes to the development of therapeutic treatments of heart diseases.
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Chang, Thomas, UC San Diego
Department/Major: Cognitive Science
Mentored by Dr. Fonna Forman, Center on Political Science
Dr. Teddy Cruz, Visual Arts

Blum Summer Field Internship 2015: Education and Food Justice in the UCSD /
EarthLab Community Station

Southeast San Diego's marginalized Diamond District suffers from a variety of social
issues. The UCSD BLUM team at Earthlab decided to focus on education and food justice.
In spite of what this community lacks, we uncovered the surprising assets of this
community our efforts in working with Groundwork San Diego.
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Chen, Jerry, UC San Diego
Department/Major: Biological Sciences
Mentored by Professor Amy Pasquinelli, Biological Sciences

High-throughput RNA Sequencing in Caenorhabditis elegans reveals potential
oncogenes and novel biomarkers induced by Heat Shock

In this project, we are using next-generation molecular techniques in the model organism
C. elegans to study the heat shock response, a conserved cellular process activated when
an animal is exposed to prolonged elevated environmental temperatures. Our primary
focus will be on long non-coding RNAs (lncRNAs), the most abundant class of biological
molecules in the genome. To date, very few lncRNAs have been characterized with
relevance to the heat shock response, but our current data from high-throughput RNA
sequencing in C. elegans suggests that over 300 lncRNAs are significantly induced under
heat shock. We have also verified the expression of many of these lncRNAs using
independent experimental methods. Using C. elegans allows us to quickly establish a
comprehensive experimental and bioinformatics pipeline that can be applied for
annotating lncRNAs and probing their function on a genome-wide scale in other animals,
including humans. Furthermore, these results can enhance our understanding of specific
cancers that are known to induce high expression of heat shock genes.
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Cho, Ethan, UC San Diego
Department/Major: Physics
Mentored by Dr. Shane Cybart, Physics
Professor Eric Fullerton, Electrical and Computer Engineering

Electric Field Control of Magnetism for Ultra Low Power Memory

Electric field control of magnetism is promising for low power storage devices, in
particular field effect devices using bismuth ferrite (BFO) and lanthanum strontium
manganite (LSMO). This multiferroic and ferromagnet system can be reversibly
switched with gate electric field. Planar Hall Effect measurements showed that the planar
Hall resistance switches between two states as we change the gate voltage polarity.
Micron scale devices are averaging over large number of domains, to study the
mechanism behind of this multiferroic system we further reduce the device size to typical
domain size which is typically 100 nm. To avoid processing damage, we developed a
process utilized of several focused ion beams to create the devices. We first use gallium
ion beam to pattern sub-micron features, follows by a neon beam for finer feature sizes as
well as to avoid gallium contamination. The devices were then characterized in a low
noise liquid nitrogen cryostat from 77 K to Curie temperature (~220 K). Our preliminary
results suggest the contamination from gallium is insignificant and at single domain scale,
the interface magnetism is responsive to gate voltage.
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Chuang, Marian, UC San Diego
Department/Major: Biology
Mentored by Dr. Andrew Chisholm, Biology
Dr. Pamela Cosman, Electrical and computer engineering

Quantitative analysis of subcellular dynamics in vivo

In quantitative analysis of movies of live biological specimens, a common challenge is to
distinguish motion of a subcellular organelle or structure from motion of the overall
specimen or organism. During imaging of cytoskeletal structures in the skin of the
nematode C. elegans we found that large motion artifacts generated in experiments such
as skin wounding, as well as insufficient specimen immobilization could lead to inaccurate
tracking of subcellular dynamics. We developed a robust image registration method to
deal with sparse but large-valued differences (e.g. bright moving filaments and tissue
wounding) in microscopy videos of C. elegans tissues. Our method ignores some fraction
of large differences, while constraining the sparseness of these errors. We demonstrate

the advantage of this method on both synthetic and real data and compare it to other
state-of-the-art methods. Aided with this novel video stabilization algorithm, we analyzed
the dynamics of microtubules, a major component of the C. elegans epidermal
cytoskeleton, and the dynamics of microtubule dependent transport. Our approach
facilitates accurate tracking of subcellular structures and particles in specimens that
undergo occasional movement.
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Cisneros, Brenda, California State University, San Marcos
Department/Major: Biochemistry
Mentored by Dr. Alisa Huffaker, Cell and Developmental Biology

Effects of alanine substitutions on the maize plant elicitor peptide receptor,
ZmPEPR1
Plant defense mechanisms are crucial for surviving attack by herbivore pests. Some
defense mechanisms include volatiles, such as ethylene gas, a hormone that triggers
production of defense chemicals, and transcriptional reprogramming. Ethylene is made
as part of the signal transduction pathway induced by plant elicitor peptides (Peps)
binding to plant elicitor peptide receptors (PEPRs). For my project, I mutated the maize
plant elicitor peptide receptor, ZmPEPR1, to change specific amino acids in order to
determine which of these amino acids are vital for signal transduction. The plasmid
containing the mutated ZmPEPR1 was transformed into Agrobacterium; which, via
infiltration, was used to transiently transform Nicotiana benthamiana plant leaves and
insert the gene into the plant genome. Transiently transformed N. benthamiana leaves
are then challenged with ZmPep3 to allow examination of volatile (ethylene) emission via
gas chromatography. We hypothesize that the transiently transformed N. benthamiana
leaves, containing the mutated ZmPEPR1, will emit less ethylene than the ZmPEPR1
wild type (WT) protein-containing leaves. This will contribute to understanding
agricultural crop resistance and conservation.
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Department/Major: SIO
Mentored by Professor Richard Norris, SIO
Professor Matthew Vitz, History

Reconstructing a timeline of historical change in coupled human-coral reef systems
in the Caribbean to enable effective reef conservation

Caribbean coral reefs have declined dramatically over the past few decades, suffering mass
mortality events that have transformed them from coral- to algae-dominated habitats.
The lack of an ecological baseline for reefs before the 1970s has prevented an
understanding of the timing, extent, and anthropogenic drivers of degradation, stymying
conservation actions. To resolve this, I am collaborating with a marine paleontologist and
environmental historian to reconstruct a timeline of ecological change and human impacts
on Caribbean reefs over the past millennia from the analysis of fossils in reef sediment
cores and synthesis of historical and archaeological data, respectively. This work reveals
that declines in corals, fishes, and water quality on reefs in Caribbean Panama began
centuries before the present, likely catalyzed by the initiation and expansion of industrial
agriculture in the region. Our results also show that the tight coupling of fish and coral
communities makes reef ecosystems more sensitive to perturbations from overfishing and
land-based pollution than previously assumed. These local human disturbances must be
better managed to prevent further reef degradation and to promote resiliency in the face
of impending climate change impacts.
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Cuomo, Raphael, UC San Diego
Department/Major: Family Medicine & Public Health
Mentored by Professor Timothy Mackey, Anesthesiology

Access and Affordability of Cancer Drugs in International Settings

Lack of preventative behaviors and environmental regulations in low- and middle-income
countries (LMICs) are increasing the cancer burden, while lack of global governance
efforts in LMICs are stifling the availability of medications. This translates to rising
demand/need for cancer medications and stagnant hopes for changing the alreadyinadequate supply of cancer medications. Though cancer prevalence will likely increase
everywhere in the world, the problem is especially pertinent for LMICs, since their health
systems do not adequately provide medical services and drug access. The World Health
Organization’s (WHO) attempt to address the issue of medication access centers on the
Essential Medicines List (EML). Essential medicines are defined by the WHO as "drugs
that satisfy the health care needs of the majority of the population." This project will focus
on international and national efforts to make available essential cancer medications, the
affordability of essential cancer medicines in LMICs, and global policy-based solutions
that promote access to essential cancer medications.
de Villa, Miguel, UC San Diego
Department/Major: Mechanical and Aerospace Engineering
Mentored by Professor Falko Kuester, Structural Engineering
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The Powered Paraglider Projects seeks to create a portable, self-stabilizing, and versatile
3D-printed platform capable of performing aerial reconnaissance missions and data
collection. It is designed to bridge the performance gap between fixed wing-aircraft and
multirotors, which tend to be incapable of carrying large sensor payloads and other
packages without a significant drop-off in efficiency. The platform’s payload and
propulsion unit are suspended beneath the foldable parafoil or canopy, which provides the
added benefit of high-endurance flight due to the parafoil’s glider-like flight
characteristics. In addition, the suspension of the payload beneath the platform’s wing
allows it to eventually stabilize itself in flight without additional control inputs. Control
is provided by the motor which controls pitch and two main control lines that alter the
shape of the parafoil’s trailing edge to generate yaw and roll. A 3D-printed platform not
only provides a flexibility and speed going through various development iterations, but
also open the potential to easily modify and manufacture task-specific versions of the
platform. Currently, the platform is being developed to incorporate autonomous flight
and waypoint navigation to provide even more versatility during deployments.

Development of Seismic Teaching Aids for Secondary Education Students

The objective of this project was three fold: to characterize the capabilities of a small scale
shake table, to develop a suite of scaled earthquake records to incorporate in the shake
table, and to develop a 3D printable, base isolated structural testing model. In order to
quantify the table’s capabilities, accelerometer and displacement gauges recorded data at
different displacement and frequency combinations. Using these newly found capabilities,
a test model, composed of PLA plastic, was developed to represent a single degree of
freedom “Space Needle.” Flexible foundation connections were designed to reduce the
overall flexibility of the structure, mimicking base isolators. From this, it was found that
the critical table frequency range was roughly 2-4 Hz, as the accuracy of motion declined
at higher values. The simplified specimen shape allowed the natural frequency to be

designed within this range. The next phase of the project involves printing and testing
the model to refine its design and to pilot it in a local high school classroom. Upon
completion, this project will expose students to vibrations and earthquake engineering
concepts, inspiring future generations of engineers.
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Diep, Melody, UC San Diego
Department/Major: Biochemistry & Cell Biology
Mentored by Dr. Mohit Jain, Pharmacology

Functional analysis of innate DNA sensing in the immune response to cancer

Understanding the immune response to pathogens, including viruses, bacteria and
cancers, aids in advancing the prevention, treatment, and cure of immune-related diseases.
Many molecular players involved in immune sensing remain largely uncharacterized
given their complex interplay in the intricate signaling networks of the cell. One of the
main goals of our research is to characterize new regulators of STING, a DNA sensing
molecule that has recently been shown to play an essential role in spontaneous immunity
to tumors in vivo. In the lab, we have recently performed genome-wide RNA interference
(RNAi) experiments in primary human cells to identify new players in the STING
pathway. I propose to focus on a group of known tumor suppressor genes, which emerged
as positive regulators of the STING pathway, in the immune response to neoplastic cells.
This project will contribute to our understanding of natural immunity to cancer, and is
sure to identify important new molecular targets for development of cancer immunotherapies.
Dougherty, John, UC San Diego
Department/Major: Philosophy
Mentored by Professor Craig Callender, Philosophy
Professor David Meyer, Mathematics

Is Space A Hologram?

The largest gap in our knowledge of the fundamental character of the physical world
separates the two pillars of modern physics: general relativity, which accurately describes
the behavior of galaxies over billions of years, and quantum field theory, which describes
the interactions of subatomic particles with greater precision than any other physical
theory to date. Despite the successes of these two theories in their respective domains,
they seem to describe very different worlds. General relativity describes the tiniest
regions of space as smooth and placid, but quantum field theory describes a frothing world
full of jagged, discrete jumps. Reconciling these theories will require a radical shift in the
way we think about the structure of space. This project critically examines one proposal:
the holographic principle. Inspired by the physics of black holes, this principle suggests
space is a hologram. This project analyzes the arguments for this conclusion, comparing
them to similar arguments from the history of physics. The analysis will lead to a better
understanding of the nature of our knowledge of the world and the ways in which
mathematics inspires creative developments in physics.
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Driller, Jens, UC San Diego
Department/Major: Electrical and Computer Engineering
Mentored by Dr. Shane Cybart, Physics
Professor Eric Fullerton, Electrical and Computer Engineering

Development of an Automated Test System For Measuring Field Effect Devices

I will present the development and assembly of an automated test system for measuring
field effect devices. This system consists of an impedance analyzer, a semiconductor
parameter analyzer, and a Micromanipulator probe station. A custom program will
control the equipment via GPIB and record data, extracting relevant device

characteristics. The equipment was controlled remotely and measurements were
performed in a room absent of light to reduce the possibility of acquiring incorrect data.
Current voltage (IV) measurements of ideal silicon p-type and n-type field effect devices
were performed to calibrate and test accuracy of the equipment. Performing IV
measurements as a function of either the gate or drain voltage measured the intrinsic gain
of the device to determine its ability to function as an amplifier. Furthermore, capacitance
voltage (CV) measurements were taken on well-known devices. Data from CV
measurements was used to determine the carrier density in the induced channel as a
function of the applied gate bias. This same system of IV and CV measurements will be
configured to measure field effect devices fabricated from multiferroic materials.
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Endo, Bianca, UC San Diego
Department/Major: Human Biology
Mentored by Dr. Satchin Panda, Regular Biology

Improving Healthy Living Through Indoor Lighting at UCSD

Light profoundly affects various aspects of our mental and physical health. On a
psychological level, one’s mood and depression is known to be influenced by ambient
light. Light also affects circadian rhythms, which control a variety of biological functions
such as the release of hormones, metabolism, sleep, immune function, alertness, and
muscle tone. In modern days, however, most of our time is spent indoors in artificial light,
uncoupling us from the natural day/night cycle; thus, one’s indoor lighting environments
are especially important optimizing one’s health. The purpose of my undergraduate
research is to investigate the indoor lighting in UCSD that affects thousands of students,
staff, and faculty. Data obtained from this study will benefit their overall health. This will
be done by measuring light levels in various locations at random times of the day, and
analyzing these measurements to suggest the best indoor light environments for effective
learning and living at UCSD. The methodologies, data collection and analyses will form
a basis for similar studies in multiple locations so that indoor lighting guidelines can be
devised to optimize human health
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Fauvelle, Mikael, UC San Diego
Department/Major: Anthropology
Mentored by Dr. Jonathan Friedman, Anthropology
Dr. Marcel Hénaff, Literature

Paradigm Shifts in the Biological Sciences: What has happened to " big theory" ?

Scientific knowledge forms a primary basis through which the academic community and
the public at large understand and interact with the world. Because of this, it is important
to understand the ways in which the formulation of scientific questions has changed
through time. In order to explore these changes, we have investigated how the
interrelated structural processes of project funding, laboratory labor, and research
dissemination have developed from the 1980’s to the present day. Specifically, we are
interested in the evolution of theoretically oriented, hypothesis-driven research in the
biological sciences. These concepts have been investigated through life-history interviews
with scholars from the La Jolla biological sciences research community. Identifiable
shifts through time include a focus on increasingly narrow research questions, datadriven and descriptive studies, and the hyper-specialization of research scientists. As
ethnographic interviews are still ongoing, this poster presents a summary of our current
findings and models. We suggest that problems related to the current crisis are not
specific to the present day, and have roots originating in structural changes to the
organization of laboratory science during the late twentieth century.
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Forrest, Lala, UC San Diego
Department/Major: Physiology and Neuroscience
Mentored by Dr. William Mobley, Neuroscience
Dr. Matthew Pearn, Anesthesiology

Investigating the effects of naturally-secreted oligomers of amyloid on endocytosis

Amyloid precursor protein (APP) is a transmembrane protein most commonly known for
its role in Alzheimer’s disease (AD) pathogenesis. Late-stage AD brains are characterized
by the presence of senile plaques– extracellular deposits of APP cleavage products mostly
composed of insoluble amyloid-ß peptides (Aß). Interestingly, soluble, oligomeric
assemblies of Aß are thought to be toxic to neurons during early-stage AD. To better
understand Aß-mediated cellular toxicity, we focus on studying abnormalities in the
process of endocytosis, which are thought to be the earliest pathological events in AD.
First, we will expose neurons to naturally secreted Aß oligomers obtained from the
conditioned media of CHO cells expressing a mutant form of APP. Using biochemical
methods, we will examine the activity of the small GTPase Rab5– a protein involved in
endosome formation and fusion– after treatment with Aß oligomers. Also, we will
measure the size of Rab5-containing endosomes by immunocytochemistry. We
hypothesize that Rab5 activity and endosomal size will be elevated after treating neurons
with naturally secreted Aß oligomers. This study will provide insight into the early
molecular mechanisms of AD.
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Garcia Presa, Gabriela, San Diego State University
Department/Major: Social Work
Mentored by Dr. Abigail Andrews, Sociology

Comprehending Local Support Systems and Policies to Illustrate the Experiences
of Undocumented Immigrants

Our research focuses on a group of people who are placed at the bottom of the social
stratification pyramid: undocumented immigrants. We will shed light on how local
political policies involving police enforcement, nonprofits, and local activism, shape the
experiences of immigrants from Mexico in Los Angeles and North County San Diego.
First, we will examine policies that incorporate police enforcement with Immigration and
Customs Enforcement (ICE) in both counties as well as researching nonprofit
organizations that serve immigrants. Secondly, after comparing Los Angeles and North
County San Diego, we hope to demonstrate how immigrants are marginalized or
integrated into the United States. We have found that Los Angeles county, also known
as a "sanctuary" county, creates a safer environment for undocumented immigrants.
Although Los Angeles is known as a sanctuary for undocumented immigrants,
deportations in Los Angeles continue to occur. In comparison, North County San Diego
has policies that work against immigrants and not enough nonprofits that offer services
to undocumented immigrants. The treatment immigrants receive in both counties greatly
depends on the policies and support systems available.
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Gautier, Quentin, UC San Diego
Department/Major: CSE
Mentored by Professor Ryan Kastner, Computer Science and Engineering

Real-Time 3D Reconstruction for FPGAs

Embedding real-time 3D reconstruction of a scene from a low-cost depth sensor can
improve the development of technologies in the domains of augmented reality, mobile
robotics, and more. However, current implementations require a computer with a
powerful GPU, which limits its prospective applications with low-power requirements.
To implement low-power 3D reconstruction we implemented three prominent
algorithms of 3D reconstruction (Iterative Closest Point, Volumetric Integration, and
Ray-Casting) by using both the OpenCL language from the Altera OpenCL SDK and C

language from the Vivado HLS tool. We present our application and an evaluation of the
Altera tool in terms of performance, area, and programmability trade-offs. We have
verified that OpenCL can be a viable method for developing FPGA applications by
modifying an open-source version of Microsoft KinectFusion to run on an Altera Stratix
V FPGA. We have modified the KinectFusion algorithms to maintain real-time and highfidelity 3D reconstruction while fitting them on a mid-level FPGA board. This work will
have many applications from geometry-aware augmented reality mobile applications to
low cost real-time visual feedback for researchers in archaeology or related-disciplines
when gathering data for 3D reconstruction in the field.
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Gibbons, Michael, UC San Diego
Department/Major: Bioengineering
Mentored by Dr. Sam Ward, Radiology
Dr. Adam Engler, Bioengineering

Histological Findings in Chronically Torn Human Rotator Cuff Muscle: Evidence
of Degeneration, Regeneration and Remodeling

The fate of the rotator cuff (RC) muscles following massive RC tear is poorly understood
on a cellular level. While noninvasive imaging is the clinical standard for assessing RC
disease, little histological evidence exists to elucidate the mechanism of muscle loss in
human RC disease. RC muscle biopsies were harvested during routine shoulder
arthroplasty to evaluate muscle composition in severe RC disease. Dense, organized
connective tissue and disorganized, degenerated connective tissue composed the majority
of biopsy areas, with significantly smaller fractions of muscle and fat. Inflammatory cell
counts were increased 10-100 fold, and altered vascularization was observed across
biopsies. Signs of myofiber degeneration were consistently observed, and the percentage
of centrally nucleated myofibers was pathologically elevated. Lipid accumulation was
observed in both interfascicular and intrafascicular spaces, with evidence that adipose
tissue may replace contractile elements without altering muscle organization. Together,
these data suggest that muscle loss in late-stage RC disease is driven by complex
degenerative and inflammatory processes distinct from atrophy observed in early stage
disease, and that alternative therapeutic approaches directed at regenerating muscle
tissue must be considered for restoration of muscle function in late stage RC disease.
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Department/Major: Economics
Mentored by Professor Joel Watson, Economics
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Neutrality and Environmental Trade Ratios

Trade ratios are used in a variety of environmental permit markets, including carbon
offsets, wetland mitigation, and water quality trading. The stated goal of these policies is
often neutrality--i.e., no net impact on the environment--in markets with adverse
selection. At first glance, it appears that a trade ratio can compensate for the adverse
selection by requiring that multiple units of the environmental good be exchanged for a
single permit. However, when one considers how "bad" suppliers and "good" suppliers
differentially respond to price changes, the policy's neutrality is no longer guaranteed.
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Gonzalez, Valeria, UC San Diego
Department/Major: Physics
Mentored by Dr. Shadi Dayeh, Electrical and Computer Engineering
Beto Vazquez

PEDOT:PSS MicroECoG Array for Simultaneous Recording of Multiple
Subcortical Regions

MicroECoG electrode arrays offer a high temporal and spatial resolution interface with
exposed areas of the cortex. Their high resolution allow for real-time activity mapping
that allow for an array of medical applications including diagnosing and treating patients
with neurological diseases. Current electrode arrays experience mechanical mismatch
between the device and brain tissue and are incapable of acquiring signals from specific
locations across the cortex from their conventional rectangular array designs. Here we
present a highly flexible 30-channel microECoG array with specific electrode placement
across the motor, visual, and somatosensory regions of a rat’s brain enabling simultaneous
activity mapping of desired regions. The electrode sensors are coated with the conductive
polymer PEDOT:PSS providing a superior electrochemical interface with brain tissue.
Mask variations ranged in combinations of distinct wiring paths, wire thickness, and
angle styles. Identifying the superior wiring design will provide a guide for spot specific
electrode arrays that will allow for greater signal accuracy from desired subcortical
regions.
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Grimaldi, Monique, UC San Diego
Department/Major: Environmental Engineering
Mentored by Dr. Fonna Forman, Center on Global Justice
Dr. Teddy Cruz, Visual Arts

Blum Summer Field Internship 2015: Urban Agriculture and Sustainable Living
Solutions in the Underserved Neighborhoods of Encanto

In this presentation, we will present the research that we did in the EarthLab Community
Station as a Blum Summer Field Intern in Summer 2015. Our research focused on the
Southeast area of San Diego and its many challenges, including limited access to fresh,
healthy foods. EarthLab aims to offer outdoor, nature based and sustainable living
education, as well as an educational urban farm model to K-12 students. Located on the
Chollas Creek watershed, EarthLab is in a unique position to teach about such things as
backyard gardening and compostable toilets, as we move into the future and plan ways to
combat climate change.
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Guerrero, Oscar, UC San Diego
Department/Major: Electrical and Computer Engineering
Mentored by Professor Shadi Dayeh, Electrical Engineering

Large Area Coverage PEDOT:PSS Microgrid Arrays for Simultaneous Recording
from Multiple Subcortical Regions

One hundred million Americans suffer from devastating brain disorders at some point in
their live, which can lead to disabilities and overall reduction of life quality. Higher spatial
resolution mapping from large areas of brain activity can help diagnose and treat patients
with neurological diseases. Currently, electrode arrays that sense brain activity from the
surface layers of the brain suffer from low spatial resolution and low surface coverage due
to mechanical mismatch with brain tissue. Our devices address these issues by being built
on biocompatible thin and flexible polyimide substrates that can conformally adhere to
the brain surface curvatures and that enable the recording of clear electrocorticography
(ECoG) signals with high signal to noise ratios. The fabrication process for our arrays
consists of photolithography, while our brain contact sites utilize PEDOT:PSS, a
conductive polymer which exhibits an excellent electrochemical interface with brain
tissue. Our facile approach allows rapid prototyping of different array geometries that can

be tailored to address specific brain regions. Our first device has been designed to provide
full coverage and simultaneous mapping from the motor, sensory, and visual subcortical
regions of a rat’s brain.
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Guzman, Edwin, San Diego City/Mesa College
Department/Major: Sociology
Mentored by Dr. Luis Alvarez, UCSD History
Jeanelle Horcasitas, Literature

Puente: Closing the Achievement Gap between Latinos and the Majority in Higher
Education

My research explores Puente, an academic program that was created in order to overcome
the achievement gap in education between Latinos and other educationally disadvantaged
students in California. More specifically, research from scholars such as Gilda Ochoa,
Academic Profiling, and Annette Lareau’s Unequal Childhoods, both describe multiple
systematic and societal factors that affect a person’s trajectory in life from an antineoconservative perspective. I have focused my research on San Diego City College’s
transfer program Puente. The project focuses on providing students with a strong
academic foundation and the support needed to be successful in higher education and
beyond. I will be conducting ethnographic research, such as interviews with students in
the program, educators, directors, etc. My research will draw upon the program’s mission,
its development history, previous students’ success rate, and how the program challenges
educational barriers along with how it is progressing towards closing the achievement
gap. Furthermore, my personal experience with the program has inspired my research
and motives.

Poster
Session 1
Forum

Hardesty, Rebecca, UC San Diego
Department/Major: Communication
Mentored by Dr. William Mobley, Neurosciences
Professor Morana Alac, Communication

Integrating Philosophy and Ethnography in Neuroscientific Research on
Alzheimer' s Disease

The first patient diagnosed with Alzheimer’s disease (AD) is reported to have despaired,
saying, “I have lost myself.” The depersonalizing effects of this illness are well-known.
Doctors and family members encounter this in persons with AD as it becomes difficult to
maintain empathetic relationships with them. With age being the greatest risk factor for
contracting this disease, and more people living to the age where incidents of AD increase
(65 years), AD is a matter of great societal concern. This project studies how scientists in
a Neuroscience Lab investigate AD. Employing ethnographic methods, this study
investigates how neuroscientists work together to discover the mechanisms of the social
problem of depersonalization without studying humans in the lab. It focuses on the
researchers’ everyday laboratory practices to make model mice effective substitutes for
persons with AD. This study uses social scientific and philosophical approaches to analyze
the relationship between the communicative and experimental practices neuroscientists
use to produce the disease phenomena and work to understand it. This project provides
an understanding sociality's role in successful scientific practice by coordinating the
insights between the social sciences, humanities, and neurosciences.
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Harihara, Anirudha, UC San Diego
Department/Major: Reproductive Medicine
Mentored by Dr. David Natale, Reproductive Medicine
Bryony Natale, Reproductive Medicine

Evaluating the effect of extracellular matrix (ECM) on mouse trophoblast stem and
progenitor cell differentiation

Using mouse models of placental intrauterine growth restriction (IUGR), we show
trophoblast stem (TS) cell markers are differentially expressed, while differentiated
trophoblast subtypes are differentially expressed and mislocalized. Microarray data
showed changes in genes that encode extracellular matrix (ECM) proteins within the
placenta. Our hypothesis is: change in ECM matrix protein expression influences
trophoblast stem and progenitor cell proliferation and differentiation, thereby
contributing to the IUGR phenotype.
Separating TS, Sca-1+ and Epcam+ labyrinth progenitor subpopulations from
differentiating trophoblast cells in culture and investigating their growth potential on
different ECM proteins (laminin, fibronectin and collagen IV) and commercially available
ECM substrates, allowed for qPCR evaluation of trophoblast subtype gene markers. This
showed that ECM proteins affected gene expression in each of the subpopulations.
Collagen IV promoted expression of Sca1 and Gcm1 in Sca1+ cells while suppressing
markers of junctional zone trophoblast in both Epcam+ and Sca1+ cells. Fibronectin
preferentially expressed prl3b1 and tpbpa in Epcam+ cells. This highlights the
importance of cell-ECM interactions within the placenta and how disease may affect these
interactions. We are currently investigating the effect of ECM proteins derived from
IUGR placentas on these cell populations.

Oral
Presentation
Panel 1

Heredia, Jocelyn, UC San Diego
Department/Major: History
Mentored by Professor Matthew Herbst, Making of the Modern World

Governance
Chambers

’It' s a White Thing?:’ Assessing and Increasing Diversity in Wilderness Programs

Poster
Session 4
Forum

This study reviews the impact and value of wilderness programming at UC San Diego.
It examines student diversity in campus wilderness programs, particularly focusing on
historically under-represented students, and identifies pathways to increase access and
inclusion. Such programs equip students with an introduction to natural environments
and provide direct encounters with wilderness settings, facilitating student development,
both personal and academic, and furnishing leadership opportunities.
Hermiz, John, UC San Diego
Department/Major: Electrical and Computer Engineering
Mentored by Professor Vikash Gilja, Electrical and Computer Engineering
Professor Eric Halgren, Radiology

Enabling high density brain mapping experiments

Recording with increasing spatial resolution on the brain could lead to higher
performance neural prostheses and advances in our understanding of the brain. However,
recording with high density electrodes (100s um) across the human brain (10s cm) equates
to 1000s of channels, which introduces systems integration challenges in the clinic. For
my project, I developed a clinic compatible neural acquisition system that can record up
to 256 channels with equipment that is roughly 3x smaller and 5x lighter than comparable
commercial systems. This system leverages Intan Technologies (Los Angeles, CA)
amplification and digitization integrated circuit (IC), which records 64 channels in a 7.3
x 4.2 mm footprint. Four ICs connect to noise immune digital cables, which then mate to
the data acquisition box (256 x 178 x 65 mm) via a single, user-friendly connector. Lastly,
the data acquisition box is a water resistant unit that isolates power for patient safety and
sends data to a host computer. We verify this system with in vivo rodent experiments

and deploy it for clinical intraoperative and semichronic studies in collaboration with
UCSD neurosurgery and Comprehensive Epilepsy Program at NYU, respectively.

Poster
Session 4
Forum

Higa, Kerin, UC San Diego
Department/Major: Neurosciences Graduate Program
Mentored by Dr. Mark Geyer, Psychiatry
Dr. Davide Dulcis, Biology

Mitochondrial dysfunction in humanized DISC1-Boymaw mice.

The Disrupted in Schizophrenia 1 (DISC1) translocation, a mutation found across several
generations of a large Scottish family, is the most promising causal genetic lesion for
schizophrenia, major depression, and other psychiatric disorders. Two fusion genes—
DB7 and BD13, from DISC1 on chromosome 1 and Boymaw on chromosome 11—are
generated by the translocation.
Expression of DB7 in cultured cells inhibits oxidoreductase activity, rRNA expression,
and protein translation. In addition, the DB7 protein colocalizes with mitochondria and
abolishes mitochondrial membrane potential. To study the effects of the translocation in
vivo, we developed “DISC1-Boymaw” mice that express both human fusion genes. In
addition to reduced rRNA synthesis and protein expression, the heterozygous DISC1Boymaw mice exhibit exaggerated locomotor responses to ketamine, as well as mild
depressive-like behaviors, not observed in their wildtype littermates.
We hypothesize that expression of DB7 causes mitochondrial dysfunction, which leads to
impaired ATP production and an increased reliance on glycolysis as a means of energy
production, both of which have been observed in patients with psychiatric disorders.
Understanding the consequences of mitochondrial dysfunction may help elucidate
pathogenesis of psychiatric disorders in the Scottish family and in the general population.
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An Anatomical And Functional Analysis Of Corticostriatal Projections And
Corticospinal Collaterals

Corticostriatal projections (CStr) and corticospinal collaterals (CStc) are integral to
motor control. However, previous attempts to trace CStr and CStc connections have
produced confounding results. Based on present data, it was hypothesized that, within the
striatum, these neuronal circuits innervate distinct locations, wherein one’s removal will
induce deficits in acquisition and performance. To map axonal projections and specify the
location of postsynaptic cells, the virus AAV-Cre was utilized. A variation of the herpes
simplex virus that depends on Cre for transcription (Cre-dependent) was thereby able to
accurately identify postsynaptic cells. Subsequent neuropeptide labeling was used to
distinguish postsynaptic striatal partners (indirect or direct) for both neuronal tracts.
Similarly, a Cre-dependent membrane bound fluorophore was employed to map both
axonal tracts. To assess acquisition, CStr of rat subjects within the experimental group
were ablated with diphtheria toxin, followed by a distal forelimb reach task. Performance
was analyzed by silencing the neuronal population with Clozapine N-Oxide, a drug
designed to activate a Cre-dependent designer receptor (Designer Receptor Exclusively
Activated by Designer Drug). Subsequent reach task was performed and antagonistic
effects on motor performance were evaluated..
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Spectrally Responsive Luminescent Porous Silicon for the Detection of Oxidized
Dopamine

The neurotransmitter dopamine plays a critical role in motor function and reward
behavior, but upon oxidation can induce oxidative stress implicated in Parkinson's disease
and schizophrenia. We report the use of luminescent porous silicon nanoparticles
(LPSiNP) for the detection of oxidized dopamine (OxDA). Unlike other quenchers tested,
exposure to OxDA elicited a distinct, reversible blue-shift in the emission spectrum of
LPSiNP that is reliant on the thickness of the particles’ silica shell. The shift was
attributed to the slow electron transfer kinetics of quinones preferentially interacting
with long-lived excited states of red-emitting crystal silicon domains. Simple ratiometric
imaging techniques were employed to generate sharp contrast between populations of
particles exposed to OxDA and controls.
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Cortical Networks Supporting Problem Solving and Insight

Problems can be solved in a variety of ways. Compared to systematic evaluation of
possible solutions, problem solving with insight - an "Aha!" moment - elicits different
levels of cortical engagement and likely involves changes in the underlying cortical
activities. This study aims to explore the neurocognitive dynamics in high-density EEG
recorded from 12 healthy adults playing Math24, i.e. solving a set of math problems that
involve arithmetic operations with various levels of difficulties. To assess the evolution
of cortical dynamics, we have applied a newly developed Online Recursive Independent
Component Analysis (ORICA) that decomposes EEG channel signals into statistically
independent source activities and uncovers changes of those sources over time.
Preliminary results of changes in EEG source decompositions and source activities in
trials with different self-rated levels of difficulty and insight are presented. Possibilities
of using the EEG patterns to predict behavioral performance, e.g. time to solve a problem,
are discussed.
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Airborne Radio Collar Tracker

Radio collar tracking, or in ecology parlance, radio telemetry, is an important tool used
in ecological population density and migration studies. Currently, the technology used
to track these collars is limited to manual radio direction-finding techniques involving
large and unwieldy directional antennae and trekking through potentially inhospitable or
impassable terrain, or using expensive manned aircraft to run very occasional surveys.
We present a solution that has shown the potential to drastically reduce the time and
effort needed to run a radio collar tracking survey across multiple individuals over a large
area using a small unmanned aerial system and a low-cost software defined radio to
automate survey and localization of individual collars.
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Blum Summer Field Internship 2015: Green Infrastructure and Public Space in the
Cross-Border neighborhoods on San Ysidro and Los Laureles canyon, in Tijuana

In this presentation, we will present the research that we did in the Cross-Border
Community Stations as a Blum Summer Field Interns in Summer 2015. Our research
focused on green infrastructure and activating open/public space. In San Ysidro, we
worked on creating bioswales and landscape improvements on a vacant lot owned by the
NGO Casa Familiar. In Tijuana, we worked in Parque Frontera in Los Laureles Canyon
in partnership with the NGO Alter Terra.
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Role of Nuclear ABL Tyrosine Kinase in Cisplatin-Induced Apoptosis

Cisplatin is used to treat many cancers, but it also causes kidney injury. The renal
proximal tubule epithelial cells (RPTC) are killed by cisplatin, and nuclear ABL is
required for cisplatin to induce RPTC apoptosis. The goal of this project is to test the
hypothesis that ABL stimulates translation of the pro-death PUMA protein to cause
apoptosis. Recombinant PUMA plasmids will be transfected into cells with wild-type
(WT) or nuclear import-defective (NID) Abl. Cells will be treated with cisplatin and
PUMA RNA will be measured by quantitative real-time PCR and PUMA protein will be
measured by Western blotting. We expect that cisplatin will activate Abl in the WT but
not the NID cells. We expect that the PUMA RNA will be unchanged because it is
transcribed from a plasmid promoter. We expect that cisplatin will stimulate PUMA
protein expression in the WT but not the NID cells. This study is the first to investigate
the translational regulation of PUMA. Knowledge gained from this study will provide
clues on how to regulate PUMA in RPTC and in cancer cells to protect the kidney but
not the cancer cells from cisplatin.
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High quality absolute paleointensity data from Santa Fe, New Mexico

Preliminary paleointensity experiments were conducted using the IZZI protocol on one
hundred and fourteen specimens from fifty-seven baked pottery fragments collected from
nine archaeological sites near Santa Fe, New Mexico. Twenty of these fragments passed
our weakest selection criteria. Seven additional specimens were made from each passing
fragment for further paleointensity experiments. The results of these second experiments
indicate that the samples are mildly anisotropic, so anisotropy experiments were
conducted to correct for this behavior.
Stylistic evidence, historical documentation, dendrochronology, and 14C analyses provide
age constrains with up to decade resolution for the VADM results. The twenty pottery
fragments analyzed span five distinct time periods between 1300 and 1900 AD. Our new
results for each fragment differ slightly from those predicted by the cals3k.4b and arch3k
models, suggesting the models require refinement. This is expected because there are few
archaeomagnetic constraints on the models from this region.
Future pottery fragments and burned adobe fragments from the New Mexico area will be
analyzed for paleointensity and combined with our pottery fragment data set to create a

high-resolution paleointensity curve for the recent archaeological time in the American
Southwest.
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Optimization of Golgi Method for Visualization of Neuronal Morphology for Long
Term Formalin Fixed Human Developmental Tissue

The Golgi technique is the standard method used to study neuronal morphology in
human postmortem tissue. Despite its wide use, the Golgi method is often described as
capricious; the staining results are unpredictable, and the method often needs
modifications depending on the characteristics of the tissue under study. In particular
human post-mortem samples and developmental tissue exposed to formalin for extended
periods of time represent challenges in achieving successful staining. Although different
modifications of the Golgi method were developed over time, optimal modification of the
method needs to be empirically determined for each sample.
In this work, we present modifications of the Golgi-Kopsch method for use on
developmental Williams syndrome cortical tissue with various duration of formalin
fixation, ranging from 3 to 20 years. We present differences in the quality of the stain
obtained with modifying the duration of potassium dichromate and silver nitrate steps.
The findings of the study can be applied to other developmental cortical samples, kept in
formalin for extended periods of time.
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Development of Quantitative Analytics for Parkinson’s Disease

The current method for scoring the severity of Parkinson’s Disease (PD) is the Unified
Parkinson’s Disease Rating Scale. However, this scale relies on the physician’s subjective,
visual observation of motor symptoms resulting in significant variability in the scoring
of severity. We aim to take a holistic approach in analyzing a patient’s overall gait using
a camera based motion-tracker with the overall aim to provide clinicians with objective,
reproducible measures of gait and associated upper extremity movement. These
measurements will facilitate early detection, accurate tracking and management of disease
progression, and conducting clinical trials. We have conducted a clinical pilot study with
PD and control participants, using two RGB-D cameras to record the data of the subjects.
These participants performed tasks including walking across a force plate, standing up
from a chair, a timed sequence of standing and sitting, and walking around a cone. We
combined data from two RGB-D cameras into a single global dataset and improved
robustness and accuracy. Furthermore, we are working on the development of output
metrics that are clinically relevant, and a statistical model to compare the gait of patients
and that of healthy controls.
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Quantifying Black Carbon Emissions from Biomass Cookstoves

High quality and non-pollutant cookstoves have long been available in global markets.
These cookstoves are designed to reduce emissions from fuel combustion and thus lower
air pollution and respiratory health risks. However, these advanced cookstoves are too
costly for those who would most benefit from them, most of whom live in developing

countries. Those who cannot afford these cookstoves are forced to rely on traditional
cookstoves that burn solid biofuels. Poor combustion of these biofuels results in emission
of harmful pollutants that pose high risk of respiratory disease and contribute to global
climate change.
Many projects in developing communities promote the use of so-called improved
cookstoves. However, research has shown that some of these stoves do not actually reduce
emissions and may in fact be worse for climate and health than traditional stoves. In
particular, very few cookstove studies measure emissions of black carbon which poses
serious health risk. However, black carbon concentrations from burning biomass still
remain uncertain. This project will measure emissions from traditional, natural draft, and
forced draft cookstoves and quantify their climate impacts in a much more complete
manner than any previous studies.
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Nano Magnetic Field Sensor For Understanding The Human Brain

There is a need for cost effective non-evasive tools capable of detecting neuron signals
generated by the human brain with high temporal and spatial resolution . Current
Magnetoencephalography (MEG) systems using conventional superconductors are very
expensive and require very low temperatures to operate. The superconducting quantum
interference devices (SQUID) we propose to develop using YBCO can operate at liquid
nitrogen temperatures (77K) which will reduce the cost, size, and complexity.
These high Tc MEG sensors will require the fabrication of a an impedance matched flux
transformer and a SQUID. The Pulse Laser Deposition (PLD) and Reactive Sputter (RS)
systems will allow for the multi-layer growth of YBCO superconductor. This Multi-layer
combines the flux transformer and SQUID in one uniform chip.
The chamber reported here is equipped with multiple sputter guns, evaporators, and an
ion mill. The center stage where the multi-layer will be grown can rotate for growth and
milling on various axes. The stage can also be heated up to 800C to ensure the proper
phase of YBCO is grown. Having multiple sputter guns allows for the deposition of both
YBCO (superconductor) and CeO (buffer) without breaking the vacuum.
LaBarge, Samuel, UC San Diego
Department/Major: Department of Orthopaedic Surgery
Mentored by Dr. Simon Schenk, Department of Orthopaedic Surgery
Dr. Bruce Barshop, Department of Pediatrics

Using ‘omics to Study the Effects of Calorie Restriction on Muscle Insulin Action
in Aging

Impaired glucose uptake from the circulation in response to insulin is a common metabolic
derangement in aged muscle. This “insulin resistance” underlies the development of type
2 diabetes, a disease that afflicts ~27% of individuals 65 years and older and is a
multibillion dollar burden to the health care system. Remarkably, the cellular signals
leading to muscle insulin resistance during aging remain to be defined. Mechanistically,
we propose that the post-translational modification, reversible acetylation, of
enzymes/proteins in the insulin signaling and glucose metabolism pathways alter their
activity, which in turn leads to muscle insulin resistance. Caloric restriction (CR) is the
perfect ‘tool’ to probe these mechanisms, as it prevents the development of muscle insulin
resistance during aging, and reverses it in already aged muscle. We performed state-ofthe-art proteomics and metabolomics approaches to measure changes in the acetylation
of proteins and the levels of metabolites (related to glucose metabolism) in muscle from
normal- or CR-fed young and old mice. Overall, this ‘omics-based analysis will allow us

to understand changes that differentiate “young” from “old” muscle, providing a unique
understanding into the development of muscle insulin resistance with aging.
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Newspapers' Political Stance and Advertising Decision: Evidence from Hong Kong

Newspapers depend heavily on advertising revenue to finance operations. What goes into
the decision of advertisers concerning where to place ads? Certainly, cost effectiveness the number of relevant readers the ad reaches per dollar - is vital. In addition, advertisers
may care about the political stance of a newspaper: they may refrain from putting ad on a
paper whose views are against the economic interests of the company. This paper tests
for such an effect of the political stance of a newspaper on advertising data using data
from Hong Kong. I examine to what degree firms avoid placing ads in newspapers that
oppose mainland Chinese policies, and more so among firms whose owners are politically
connected with Beijing. I then calculate the ad revenue loss due to newspapers' proDemocracy political stance.
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Ecosystem Services: a Framework for Environmental Management of the Deep Sea

As demand for deep-sea resources rapidly expands, it becomes increasingly clear that a
regulatory framework for doing so sustainably is not yet in place. With policy in early
stages of development, an ecosystem services approach has the potential to serve as an
overarching framework that takes protection of natural capital provided by the
environment into account during the decision-making process. An ecosystem services
approach combined with economic tools, such as benefit transfer techniques, should help
illuminate issues where there are direct conflicts among different industries, and between
industry and conservation. We argue for baseline and monitoring measurements and
metrics that inform about deep-sea ecosystem services that would be impaired by seabed
mining, and discuss ways to incorporate the value of those losses into decision making,
mitigation measures, and ultimately product costs. This proposal is considered relative
to current International Seabed Authority recommendations and contractor practices. An
ecosystem services-based understanding of how these systems work and their value to
society can improve sustainability and stewardship of the deep ocean.
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In pursuit of understanding amyloid β-peptide-mediated Alzheimer’s disease
pathology

Alzheimer’s disease (AD) is a devastating human diseases. It’s characterized by loss of
memory and cognition that often accompany plaques and cell deaths in the brain of AD
patients. Numerous research groups are designing therapeutics for managing AD but
without success as yet. Recently it's shown that oligomeric amyloid-beta (Aβ), the main
component of AD plaques is the primary toxic element. Prevailing mechanism for AD
pathology indicates that Aβ oligomers impair function and survival of neurons by forming
ion channels and destabilizing cell ionic homeostasis. However, very little is known about

the molecular details of Aβ channel-mediated loss of ionic homeostasis. Here, structural
and functional characteristics of Aβ in brain derived membrane were studied using high
resolution Atomic Force Microscopy (AFM) and electrical recording of planar lipid
bilayer system. Also, new technique to correlate AFM and electrical recording system
was employed to see the structures and functions simultaneously. These results suggest
that Aβ channels are responsible for permeabilization of brain derived membrane and the
resulting loss of ionic homeostasis and cellular abnormalities. These ion channel
structures provide specific targets for developing drug and therapeutic strategies for AD
prevention and treatment
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Optimizing High-throughput Mass Spectrometry for Large Scale Clinical
Metabolomics
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Circulating small molecule metabolites are critical regulators of most aspects of not only
healthy human physiology but also disease. Therefore, their measurement can grant
critical insight into disease onset and progression; however, the current state of analytical
approaches for measuring these small molecules in human bio-specimens typically
severely limits overall sample throughput. In order to allow for the analysis of statistically
powerful sample volumes, we have developed a novel SPE-MS based analytical method
that allows for rapid simultaneous measurement of thousands of small molecules species
in human bio-specimens, thus enabling the study of metabolomics in large biological
studies and human clinical cohorts. We have since applied this technology to detecting
compounds related to inborn errors in metabolism from 300 dried neonatal blood spots,
environmentally derived reactive aldehydes in 1200 people as part of the San Diego
Population Study, as well as, lipidomic profiling in 3500 individuals as part of the VITAL
dietary study. By allowing for such large-scale studies, this novel technology allows us to
gain greater insight into the landscape of human disease, as well as, discover new potential
therapeutic and diagnostic strategies for their treatment.

Low-Noise Mostly-Digital Electronics for Ultra-Sensitive Room-Temperature
Magnetometry to Explore Cardio-Biomagnetism in Humans

Magnetic fields generated by the human body, in particular those of the heart, can give
significant insight into medical conditions that may not be captured by traditional electric
field potential measurements (ECG) due to the superior penetration of magnetic fields
through biological tissue. The recent advent of atomic magnetometers with volumes on
the order of 1 cubic centimeter, do not require cryogenic cooling, and are capable of
operating in Earth’s magnetic field, opens a new realm of exploration for monitoring
patients in their daily lives using a portable magnetometer. Although such
magnetometers can be very small, the constituent control electronics currently utilize
large rack-mounted equipment arrays. By integrating such electronics onto a compact
printed circuit board, the entire magnetometer can be made portable. This work aims to
provide a mostly digital solution for electronic control and data acquisition. The approach
allows for on-the-fly reconfigurability to excite the magnetometer in the most effective
way, and is consistent with the modern trend of using digital signal processing to aide in
data analysis, enabling robust capture of cardio-biomagnetism for discovery and diagnosis
of abnormal heart conditions.
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A Bioinformatic Pipeline for Studying Ribosome Occupancy in CHO Cells

The ribosomal profiling technique directly measures protein synthesis with resolution
ranges from codon level to genome scale. Furthermore, it builds a bridge to fill in the gap
between the transcriptome and proteome. Here we have developed a bioinformatic
pipeline to analyze the ribosomal occupancy in Chinese hamster ovary (CHO) cells, and
demonstrate its application to a CHO cell line that produces IgG. The pipeline quantifies
ribosomal occupancy at each base pair of the genome. When analyzed with RNA-Seq
levels, an assessment of ribosomal occupancy can be made, and correlated with codon
usage, RNA structure, and other features to identify features that influence translation in
CHO. We applied this to an IgG-producing CHO cell line growing at exponential phase
and stationary phase. First, we quantified distribution of ‘translational power’ in the cells
at both time points, and compared the translation of the recombinant protein to host cell
proteins (HCPs), including HCPs predicted by signalP to be secreted. Second, we assessed
the influence of several features on ribosomal pausing, such as codon usage, signal
peptides, and RNA structure. These analyses provide a whole-cell view of translation in
CHO cells.
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Development of Algorithms Advancing All-atom Lipid Bilayer Simulations

Lipid bilayer simulations have long since been a holy grail in computational drug
discovery. Given that membrane proteins are more than 60% of drug targets and 40% of
drugs fail clinical trials due to poor membrane permeability, it is important to have a
reliable model to properly model membrane simulations. One of the major challenges in
Molecular Dynamics is the ability to accurately simulate an ion concentration gradient
across a membrane in order to model diffusion which occurs on a large time scale. To
address these issues, the need of a new periodic boundary condition, termed asymmetric
periodic boundary conditions (ASP) is required to enhance computational sampling of our
system. With these new conditions in place, an algorithm to help guide diffusion would
be needed. To address the issue of diffusion, the development of positional center of mass
constraints is needed to help assist molecules as they venture across the lipid bilayer.
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Quantitative analysis of subcellular dynamics in vivo

In quantitative analysis of movies of live biological specimens, a common challenge is to
distinguish motion of a subcellular organelle or structure from motion of the overall
specimen or organism. During imaging of cytoskeletal structures in the skin of the
nematode C. elegans we found that large motion artifacts generated in experiments such
as skin wounding, as well as insufficient specimen immobilization could lead to inaccurate
tracking of subcellular dynamics. We developed a robust image registration method to
deal with sparse but large-valued differences (e.g. bright moving filaments and tissue
wounding) in microscopy videos of C. elegans tissues. Our method ignores some fraction
of large differences , while constraining the sparseness of these errors . We demonstrate
the advantage of this method on both synthetic and real data and compare it to other
state-of-the-art methods. Aided with this novel video stabilization algorithm, we analyzed

the dynamics of microtubules, a major component of the C. elegans epidermal
cytoskeleton, and the dynamics of microtubule dependent transport. Our approach
facilitates accurate tracking of subcellular structures and particles in specimens that
undergo occasional movement.
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Blum Summer Field Internship 2015: Border Conditions: A Visual Diary

During the summer of 2015, my project with the BLUM Cross Border Initiative entailed
developing a narrative encompassing community stations (NGOs) in San Ysidro &
Tijuana. I used multiple mediums of media to conduct my research such as photography,
videography, and audio.
Maisel, Brenton, UC San Diego
Department/Major: Chemistry
Mentored by Professor Katja Lindenberg, Chemistry
Dr. Gert Cauwenberghs, Bioengineering

Cognition as a Dynamical Process

The brain is a remarkable organ capable of learning new information and making
thousands of decisions per day based upon the stimuli present in the environment. These
stimuli are noisy as are the neurons involved in extracting information, yet somehow the
brain is able to filter and extract the useful information while ignoring the irrelevant
information from the stimuli. Understanding how the brain is able to accomplishes this is
still the subject of intense research efforts. My project involves building a mathematical
model to understand how the brain can tune out noise that is irrelevant to a specific task
and the effects of noise on decision making.
The benefits of researching this are plenty. We will gain a deeper understanding into how
the brain learns new information and makes decisions based on the stimuli present. Our
research can also lead to a better understanding of mental illness such as bipolar disorder
and schizophrenia in which decision making is significantly impaired. Moreover, the
theory developed may aid in the development of a hardware “cognitive assistant” capable
of learning new information.
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Stirring the Giant: Observing Voting Tactics in South San Diego County

My objective is to understand effective methods for voter turnout in majority Mexican
American city of Chula Vista, California. Mexican Americans are the majority population
in the cities of Chula Vista, Escondido, National City, Vista and the Southern portion of
San Diego (US Census 2015. Despite the large concentration of Mexican Americans in
all of San Diego County, only Chula Vista elected a Mexican American mayor, Mary
Salas. I examined various voting tactics used in the Chula Vista Mayoral Election to
determine if they were effective in electing a mayor that is representative of the majority
of the population. Her campaign used student volunteers, door hangers, phone calls and
door-to-door canvassing, all of which have shown to be effective in getting voters to the
polls (Nickerson 2006; Green and Gerber 2000; Garcia Bedolla and Michelson 2012). This
research can help inform future campaigns about effective strategies for mobilizing
Latinos in Chula Vista and potentially other areas in San Diego County.
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The Effect of The Liberian Civil War

The purpose of this research is to examine the social effects of the Liberian Civil War
(1999) on civilians. The main goal of this study is to analyze the suffering that Liberians
endured during and after the war. The first phase of this project involves discussing the
decline of population that was caused by disease, violent killings, and famine during the
Liberian War. The second phase of this project will observe the post-war social effects in
Liberia, specifically on refugees and education system. I will be reviewing various
scholarly articles, documentaries, and archives, while also providing my own personal
experience as a survivor of this war. From my research, I hope to demonstrate how this
war has negatively affected the Liberian population not only during and after the war, but
today as well. Finally, my research will challenge stigmas about international students
like myself, and how they become integrated into a U.S. educational system. Moreover,
this research will prove that when a war happens in a country, there are not only political
and economic effects. Citizens are greatly affected as well.
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Development of a Simple, Non-Invasive, Easily Applied Test for Early Cognitive
Deficits in Infants

Early intervention in infant cognitive deficits is of critical importance. Taking advantage
of early neural plasticity, it has been showed to not only improve lifetime performance
and cognitive outcomes, but also reduce lifetime medical costs. In order to intervene,
however, one must correctly identify. In order to do so at a level affecting global health,
a test must not only be medically viable, it must also be easy to conduct, require low
resources and expertise, and perhaps most importantly, provide strong measures of
uncertainty and statistical guarantees. This problem is ideally poised for and
interdisciplinary solution tying together statistical analytics with medical expertise. We
propose to translate a successful, currently experimental test that is highly sensitive to
cognitive deficits in early infancy to a clinical application that is simple, non-invasive,
easily interpretable, and can be readily applied in multiple settings with limited resources.
In doing so, we will design efficient, easy-to-understand decision support tools based on
vulnerability profiles measuring individual risk, providing clinicians with statistical
guarantees and measures of uncertainty allowing them to make the safest, most informed
care decisions possible.
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Guatemala UAV Project

Maya cultures have been decaying in the jungle since the Late Post Classic Period. Many
communities and settlements remain unknown and it is mainly by co-incidents that they
are found. We provide a novel scientific method of using aerial vehicles and Laser ranging
sensors to identify Maya structures underneath the jungle canopy. The system relies on
a large multirotor which carries a LIDAR and position estimation sensors. Upon
detecting a change in ground elevation, the system outputs a complex point cloud which
can be visualized in 3D to determine the existence of architecture. Results from two field
expeditions to EL Zotz, Guatemala, prove that the system is reliable and successful at
determining such structures. Limitations occur when with high canopy density which

affects the point cloud resolution. Beyond the scope of this project further
experimentation needs to be done, and additional sensors are required to optimize the
system.

Poster
Session 4
Forum

Minces, Victor, UC San Diego
Department/Major: Cognitive Science
Mentored by Adjunct Professor Emeritus Jeanne Townsend, Neuroscience
Assistant Project Scientist Leanne Chukoskie, Institute for Neural Computation

Autism Spectrum Disorder and the Rhythmic Brain

Music therapy is widely utilized for improving behavior in people living with an autism
spectrum disorder (ASD), the mechanisms of this improvement, however, are not
understood. A unifying factor in music practice is the use of rhythm. Given the tight
relationship between rhythmic behavior, perceptual timing and motor skills, it has been
proposed that it is specifically through rhythmic training that positive changes might
emerge. Although no studies have assessed the capacity of ASD children to process
rhythm, behavioral signatures of time processing appear to be impaired in children with
ASD. It is not clear, however, whether this impairment reflects an intrinsic deficit in time
processing, the inability to integrate time information into a behavioral output, or
deficient motor control circuitry. The goal of this grant is to tease these factors apart
through the use brain imaging techniques (EEG) to measure how rhythmic information
is processed in the brain. The results of this study can help guide the development of
behavioral therapies that cater to the specific needs of individuals with ASD and
contribute to our knowledge of the way rhythm is processed in typical brain function.
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The Mechanistic Interactions of IkB-gamma, Reg-gamma, and P62 protein

Normally, the NF-kappaB family of transcription factors plays diverse physiological roles
including roles in immune response, inflammation, and cell survival. However, without
proper regulation, NF-kappaB can assist in the progression of chronic inflammation. NFkappaB family member, NF-kappaB1, also known as p50, is generated from a precursor
molecule p105 where the C-terminal region, inhibitor of NF-kappaB (IkB-gamma, is
degraded by the proteasome. We found that the C-terminal region not only interacts with
proteasome regulator 11s Reg-gamma, but also with factors of the autophagy pathway
(p62) in vivo. Currently, the mechanism of these IkB-gamma mediated interactions are
not fully understood, but our goal is to determine if these interactions occur in vitro. We
will express and purify GST-tagged IkB-gamma, His-tagged Reg-gamma, and Histagged p62 protein in E. coli and test binding affinities through GST pull-down assay.
We expect to see interactions between these expressed proteins, and the efficiency of pulldown will reflect strength of binding. Interaction between these proteins would indicate
presence of cross-talk among these important cellular pathways. Detailed mechanistic
understanding of these pathways of immune response system can indicate appropriate
targets for regulation of inflammation, critical for future drug discoveries
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Mentored by Dr. David Moore, Psychiatry
Dr. Scott Letendre, Medicine - Infectious Disease

Protective Effect of Physical Activity on Cognition in HIV: Cardiovascular
Mechanisms

More than one million Americans live with human immunodeficiency virus (HIV), with
half of these individuals being older than 50 years. People living with HIV (PLWH) are
now experiencing a widening spectrum of age-related medical conditions, such as
cardiovascular disease (CVD). HIV and age-related medical conditions contribute to
neurocognitive (NC) impairment that affects up to 50% of PLWH. There is little research
examining lifestyle factors, such as physical activity (PA), that may protect against NC
impairment among PLWH. This project examines the relationships among PA, NC
functioning, and blood-based biomarkers of CVD risk (i.e., endothelial cell injury and
coagulation imbalance) in a well-characterized sample of 72 PLWH and 35 HIVuninfected adults over the age of 50. We hypothesized that blood-based biomarkers of
endothelial cell injury and/or coagulation imbalance (i.e., vascular endothelial growth
factor, plasminogen activator inhibitor-1, Von Willebrand factor, and d-dimer) will
mediate the relationship between PA and NC functioning among older PLWH and HIVuninfected individuals. Understanding biological mechanisms that mediate the
relationship between lifestyle factors and NC functioning may inform interventions aimed
at enriching health outcomes in the rapidly growing population of older PLWH.
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The Empatheatre Project: Enhancing Compassion, Cognition, and Well-being
Among Community Older Adults Through Drama Instruction

To enrich human life and society, we tested an intervention to see if compassion,
cognition, and well-being among older adults could be enhanced through instructing
them in the theater arts. While prior work has found an effect of dramatic instruction on
well-being and cognition among older adults, this was the first study in which a theaterbased intervention was designed and implemented in order to elicit changes in levels of
empathy or compassion. This project was a research collaboration with theater experts
and a local community center for older adults. Qualitative methods were used to inform
the design of the intervention and comparison conditions, and quantitative and
ethnographic methods were used to examine feasibility and effects of the intervention on
the participants and the community in which it was carried out.
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Electromagnetic Stimulation of Neuronal Cells Using a Dense Magnetic Coil Array

Traumatic brain injuries (TBI) result from any external force that damages neuronal
circuits, impairing the victim’s motor abilities and the ability to obtain and retain
knowledge. Consequently, the victim’s capacity for learning and creativity become
severely impaired. Furthermore neurons, unlike other bodily cells, cannot regenerate in
case of injury. As a result, victims may never fully regain their capacity for learning and
knowledge. In order to understand the mechanisms of human knowledge and develop
treatment for those with compromised learning abilities, this project analyzes neurons in
vitro. Cultured neurons are stimulated with electromagnetic currents applied by a

magnetic coil array, based on the concept of transcranial magnetic stimulation. The
effects of the stimulation on the development of neurons, particularly on cell growth and
signaling, are observed. Key factors to normal neuronal connectivity, which is essential
to the learning capability, include proper growth and signal transduction pathways.
Therefore, we have aimed to use magnetic stimulation to increase the neuronal growth
rate and efficiency of cell signaling. By doing so, we hope to determine a means by which
to repair neuronal circuits damaged by TBI and thereby repair the ability to learn.
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The Effect Of Climate On Plant Parasite Distribution And Host-Parasite
Interactions

Climate change alters the structure and function of natural ecosystems in several ways,
including by changing the nature of interactions among species. Parasites are cryptic but
often influential members of food webs and ecological communities, yet the effects of
climate on host-parasite interactions remain largely unexplored. We conducted a survey
of arthropod parasites on plants in six salt marshes along the California coast to measure
differences in the type, abundance and effect of parasites associated with climate.
Community composition differed among sites, with southern sites having fairly similar
communities and northern sites showing more variation. There was no latitudinal trend
in parasite abundance relative to total plant biomass, suggesting that parasites do not
have a consistently greater effect in warmer climates. Climate change may result in
changes in plant parasite community composition and reduce variation in communities
along the coast, but the effect of parasites on their communities is unlikely to change
systematically in response to changing climate.
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Optimization of Golgi Method for Visualization of Neuronal Morphology for Long
Term Formalin Fixed Human Developmental Tissue

The Golgi technique is the standard method used to study neuronal morphology in
human postmortem tissue. Despite its wide use, the Golgi method is often described as
capricious; the staining results are unpredictable, and the method often needs
modifications depending on the characteristics of the tissue under study. In particular,
human post-mortem samples and developmental tissue exposed to formalin for extended
periods of time represent challenges in achieving successful staining. Although different
modifications of the Golgi method were developed over time, optimal modification of the
method needs to be empirically determined for each sample.
In this work, we present modifications of the Golgi-Kopsch method for use on
developmental Williams syndrome cortical tissue with various duration of formalin
fixation, ranging from 3 to 20 years. We present differences in the quality of the stain
obtained with modifying the duration of potassium dichromate and silver nitrate steps.
The findings of the study can be applied to other developmental cortical samples, kept in
formalin for extended periods of time.
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Mapping 3D Cell Motility Signaling Networks

Mechanistic understanding of how cells sense and move within their environment comes
almost exclusively from experiments in two-dimensional (2D) petri dish model systems.
However, recent studies in three-dimensional (3D) model systems show that protein
localization, gene expression, and cell behavior are drastically different in more
physiologically relevant 3D environments and essential cues are provided by spatial and
physical properties of the extracellular matrix (ECM). For example, focal adhesion
proteins form focal adhesions in 2D settings, but in 3D they modulate the formation of
cell protrusions. Physical properties of 3D matrix architecture, specifically the alignment
of fibers and the sizes of the gaps between them, directly modulate cell motility behavior.
Understanding how cells change their behavior according to subtle spatial and physical
cues will require redrawing maps of cell signaling using 3D systems. We are doing this
by studying cancer cell motility phenotype and gene expression in different 3D settings.
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Virtual Turret Camera Trap

A camera trap is a device that is triggered by movement to record pictures or videos of
wild animals. Currently, they are used by researchers to collect population data about
species in certain regions. However, commercial camera traps are limited by a static field
of view and are often falsely triggered. As a result, ecologists cannot use existing camera
trap data effectively to study animal behaviors. In addition, remote and lengthy field
deployments impose many extra limitations on a camera trap design. To address these
problems, the Virtual Turret Camera Trap design cleverly detects and tracks animals. It
switches between small cameras arranged in a 360 degree array to keep the subject in
view as long as possible. The cameras are controlled by a computationally friendly
tracking algorithm that was developed for tracking animals in dynamic outdoor
environments. In addition, uses clever detection mechanisms to wake up the system and
maximize deployment time. With this, we hope improve usable data for scientists to look
at and hopefully make commercial camera traps obsolete.
Patt, Virginie, UC San Diego
Department/Major: Psychiatry
Mentored by Professor Gregory Brown, Psychiatry
Professor Terry Jernigan, Cognitive Science

Heterogeneity in Normal Neurocognition

Are you right-brained or left-brained? The belief that individual cognitive differences may
be characterized in terms of right or left hemispheric dominance is often accepted as
conventional wisdom, but has never been clearly supported. Perhaps as a result, in studies
where healthy individuals have been compared with patients, “normal neurocognition”
has been almost invariably assumed to constitute one large homogenous group and
modeled using a flat neurocognitive profile (i.e., unimodal normal distributions across
neuropsychological domains).
To test this base assumption, the neuropsychological profiles of cognitively-healthy
individuals were characterized in terms of their working memory, fluency, language,
episodic memory, processing speed, visuospatial, and sensory-perceptual abilities, by
using latent profile analysis on the expanded Haltstead-Reitan Battery normative dataset.

When demographic characteristics were controlled, individual differences in
neurocognition were dominated by general cognitive ability, with some individuals
simply performing better than others across cognitive domains. However, at equivalent
levels of general cognitive ability, four pairs of latent classes were distinguished with
opposite patterns of relative strengths and weaknesses. These classes were found to lie
on a two dimensional continuum, characterized by relative tradeoffs along two bipolar
dimensions: verbal-to-perceptual and analysis-to-attention/speed.

Oral
Presentation
Panel 10
Marshall
College
Room
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Blum Summer Field Internship 2015: Green Infrastructure and Public Space in the
Cross-Border neighborhoods on San Ysidro and Los Laureles canyon, in Tijuana

In this presentation, we will present the research that we did in the Cross-Border
Community Stations as a Blum Summer Field Interns in Summer 2015. Our research
focused on green infrastructure and activating open/public space. In San Ysidro, we
worked on creating bioswales and landscape improvements on a vacant lot owned by the
NGO Casa Familiar. In Tijuana, we worked in Parque Frontera in Los Laureles Canyon
in partnership with the NGO Alter Terra.
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Prosocial Behavior in Rats

Abstract redacted due to pending publication.
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Department/Major: Electrical and Computer Engineering
Mentored by Dr. Kenneth Kreutz-Delgado, Electrical and Computer Engineering
Dr. Scott Makeig, Swartz Center for Computational Neuroscience

Modeling Cortical Signals Accompanying Upper Limb Motor Actions

Multi-joint limb control during reaching is a complex problem the human brain seems to
manage easily, typically with little or no attention to detail required. Rather than take the
typical robotics approach -- to attempt to understand the problem by building a control
model from the ground up -- we can try to learn more about how the human brain controls
and monitors the process by analyzing brain signals before, during, and after motor
actions. Electroencephalography (EEG) lends itself nicely to this effort as it has high time
resolution, relatively low cost, is completely non-invasive, and minimally restricts
movement compared to other functional brain imaging modalities such as functional
magnetic resonance imaging (fMRI) and magnetoencephalography (MEG). We collect
synchronous high-density EEG and body motion capture data (a modality we term
‘mobile brain/body imaging’ or MoBI) during a center-out reaching task with eight
equally spaced movement directions and attempt to decode the movement direction. The
EEG data are decomposed using independent component analysis (ICA). Movement
direction is inferred using machine-learning techniques in conjunction with circular
statistics applied to the time-frequency transformed independent component processes.
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Qiu, Frank, UC San Diego
Department/Major: Physiology and Neuroscience major
Mentored by Dr. Tiffany Greenwood, Psychiatry
Dr. John Kelsoe, Psychiatry

Factor Analysis of Temperament and Personality Traits in Bipolar Patients:
Correlates with Comorbidity and Disorder Severity

Temperament and personality traits have been proposed as endophenotypes for bipolar
disorder based on the reliability and stability of measurement and the heritable
transmission in bipolar families. Attempting to replicate and extend previous work, we
evaluated the factor structure of items across the TEMPS-A and TCI-125 scales in a
sample of 1195 bipolar subjects. The 18 identified factors explained 39% of the variance,
with the largest factors relating to mood and energy shifts (factor 1) and general
anxiety/worry (factor 2). Analyses of the factors with clinical features and comorbidities
associated with illness revealed a predicted pattern of specificity. Cluster analysis was
then applied to the factors and identified a group defined by a lack of general anxiety (i.e.,
very low on factor 2) and less cycling (low on factor 1). This group further displayed a
complete lack of comorbid diagnoses and formed a less clinically affected group of
subjects. The remaining subjects could be distinguished into two groups based on the
presence of positive or negative characteristics. Our results suggest that cross-analyses
of temperament and personality scales may identify subgroups of bipolar patients with
specific clinical profiles.
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Department/Major: Bioengineering
Mentored by Dr. Robert Sah, Bioengineering
Dr. Gary Firestein, Division of Rheumatology, Allergy, and Immunology, Department
of Medicine, School of Medicine

Cartilage and Synovium Gene Expression in a Sub-Chronic Model of PTOA

Acute injury to the cartilage or the stabilizing structures of the knee, such as the cruciate
ligaments and meniscus, is associated with a predisposition for post-traumatic
osteoarthritis (PTOA). PTOA has rarely been studied temporally from the acute (1-7
days) to the chronic (>4 weeks) phase of disease progression. A rabbit model of PTOA
involving anterior cruciate ligament transection (ACLT) was utilized to destabilize the
joint. At 1, 4, 7, 14, 28, and 42 days post-injury (n=6 rabbits per time point), the synovium
and cartilage were harvested and real-time quantitative PCR was carried out on 23 genes
central to PTOA disease progression. Inflammatory markers were up-regulated with a
bimodal pattern of expression over the short (1-7 days) and long (14-42 days) term
following ACLT for both regions of cartilage (femoral condyle, tibial plateau) as well as
in the synovium. Structural and lubricating molecules demonstrated expression that
varied by tissue type and region. At these extended time points, it appears that a condition
of chronic inflammation is established, and seems to have an extended negative effect on
the production of structural and lubricating elements necessary for proper joint function.

Poster
Session 2
Forum

Ravi, Neeraja, UC San Diego
Department/Major: Bioengineering
Mentored by Dr. Stephanie Fraley, Bioengineering

Rapid Profiling of Bacterial Vesicles using a HR-DMA with Application as a
Potential Diagnostic Tool

750,000 Americans suffer from sepsis annually: most prevalently, sepsis is caused by
bacterial infections. The current diagnosis procedure first treats patients with a broadspectrum antibiotic, and then tests the patient blood sample for the precise bacterial
species causing the infection. However, this method is unreliable, since only a small
quantity of bacteria can be present during an infection. To resolve this problem, a

Oral
Presentation
Panel 1
Governance
Chambers

diagnostic tool was created that can isolate, identify and characterize bacterial secreted
vesicles to serve as biomarkers for rapid bacterial species identification. To first isolate
vesicles from a bacterial culture in vitro, Dh5α E. coli cells were grown overnight,
centrifuged the following day, and filtered through a 0.22 μm filter. Measurements
through Dynamic Light Scattering (DLS) confirmed that the vesicles were between 25150 nm in diameter, and images taken with Transmission Electron Microscopy (TEM)
identified the sized particles to be bacterial vesicles, not background noise. Next, the
vesicles were run through a High Resolution Differential Mobility Analyzer (HR-DMA)
to be characterized. Different signature peaks were obtained for two different strains of
nonpathogenic E.coli; subsequent analysis will examine if multiple strains can be rapidly
profiled.
Ross, Nashaya, UC San Diego
Department/Major: Psychology
Mentored by Dr. Fonna Forman, Center on Global Justice
Dr. Teddy Cruz, Visual Arts

Blum Summer Field Internship 2015: Public spaces in undeserved neighborhoods
and literacy programs for undeserved students

I spent Summer 2015 as a Blum Intern conducting research in the UCSD / EarthLab
Community Station, an outdoor environmental classroom that serves the public school
district in the neighborhoods of Encanto, enriching STEM education through projectbased environmental literacy classes for at-risk youth. In this presentation I will discuss
my work evaluating the impact of this literacy program, and my participation in new
projects designing the use of public space for educational purposes.
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Dr. Terrence Sejnowski, Division of Biological Sciences (UCSD) and CNL (Salk
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Efficent Models of Polymer Assembly (Part of Living Multiscale Molecular
Machines Project)

Protein polymerization and bundling play a central role in cell physiology. Predictive
modeling of these processes remains an open challenge, especially when the proteins
involved become large and their concentrations high. We present an effective kinetics
model of filament formation, bundling and GTP-hydrolysis, which involves a relatively
small number of species and reactions, and remains robust over a wide range of
concentrations and time scales. We apply this general model to study assembly of FtsZ
protein, a basic element in the division process of prokaryotic cells such as Escherichia
coli, Bacillus subtilis or Caulobacter crescentus. This analysis demonstrates that our
model outperforms its existing counterparts in terms of both accuracy and computational
efficiency. It also provides a new insight into the characteristics and functioning of FtsZ
proteins at high concentrations. The simplicity and versatility of our model render it a
powerful computational tool, which can be used either as a stand alone descriptor of other
biopolymers' assembly or as a component in more complete kinetic models.
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A Good Balance Between Research and Outreach in an Informal Science Learning
Environment

Through a partnership with Living Laboratory and the San Diego Reuben H. Fleet
Science Center, we were given the unique opportunity to expose museum-goers to science

as we collected data on motor skills from people of all ages. Our study incorporated the
use of a portable balance measuring system and reaction time sensing lights to study
balance skill and motor control. These data allow us to examine how reaction time and
balance change across the lifespan and importantly give us normative control data to
compare with data from developmentally delayed children in our laboratory. We kept the
technology simple to accommodate the blend of research and STEM outreach in an
informal science learning environment. In our next phase, we will include research
involving gaze, motion capture, and EEG by leveraging resources from the Neurogaming
Center at UCSD.
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Mentored by Dr. Gen-Sheng Feng, Pathology

Immune Response Regulation of Double-Stranded RNA on Liver Tumor Formation

Liver cancer is the second leading cause of cancer death worldwide. Hepatocellular
carcinoma is linked to chronic inflammation in the immune system. The immune response
in the liver tumor microenvironment involves inflammation that promotes or suppresses
tumor formation. Poly I:C is a synthetic analog of double-stranded RNA and an
immunostimulant which suppresses tumor formation. Shp2 is an enzyme that is involved
in signaling events elicited by a variety of cytokines, and has been previously found to
function as a tumor suppressor. This study investigates whether Poly I:C has anti-tumor
effects in diethylnitrosamine (DEN)-induced liver cancer in Shp2hep-/- mice by
modulating anti-tumor immune responses. Poly I:C was hypothesized to provide immune
regulation by balancing anti-tumor and pro-tumor responses in the liver. The anti-tumor
effects were investigated by analyzing cell cycle regulatory proteins using Western blot,
tumor macrophage development using immunohistochemistry, and measuring
production of cytokines using qPCR. Results show that Poly I:C reduces tumor cell
proliferation, and drastically decreases tumor macrophages and M2 pro-tumor cytokines.
Future studies would require determining the Poly I:C mechanism. Ultimately,
understanding the link between inflammation and hepatocarcinogenesis will lead to
therapeutics for this deadly disease.
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Encapsulation of viruses to modulate the tumor microenvironment

Gene therapy or the use of viruses to treat cancer is not only an experimental idea, but
also one that has gained traction in a clinical setting with numerous clinical trials
currently ongoing. These viruses known as oncolytic viruses (OCVs) are ones that are
designed to replicate only in tumor cells and have no function in healthy non-transformed
cells. OCVs can kill cells via the traditional lytic pathway or produce
cytokine/peptide/molecule of interest to modulate the cell's environment. When
delivered systemically, OCVs encounter numerous barriers before reaching the site of
interest. There are non-specific interactions, clearance by the liver, innate and adaptive
immune responses, and tumor heterogeneity. Our group has developed a technique to
encapsulate viruses to overcome these barriers. Encapsulation expands viral tropism and
allows for addition of targeting moieties. Our collaborators, Dr. Dong-er Zhang's group,
have identified USP18 as a molecule of interest to activate the immuno-suppressive tumor
microenvironment. USP18 is a potent inhibitor of interferon signaling and in mouse
models lack of USP18 inhibits tumor progression. We are developing viruses that inhibit
USP18 and are encapsulated such that they reach the target tumor site.
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Department/Major: Biomedical Sciences
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Dr. Dong Wang, Pharmaceutical Sciences

Defining the functions and failures of EPC – a frequently altered yet poorly
understood cancer gene

Much research has focused on the study of commonly mutated cancer genes, yet many
genes that are frequently altered in cancer are poorly understood in a normal cellular
state. Through the collaboration of a genetics laboratory in Biological Sciences and a
structural and biochemical lab in Pharmaceutical Sciences, this study will assess the
structure and function of Enhancer of polycomb (EPC), an essential gene that is
frequently mutated in many cancers. Few studies have yet sought to identify its role in
cancer pathology, and even fewer have studied its normal functions. The proposed
research will provide a foundation for understanding the biology of EPC and ultimately
how EPC can be targeted therapeutically.
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Dr. Curt Schurgers, Calit2

Aerial Jungle Exploration

In the dense jungle canopies of Central America and the Yucatan much of what remains
of the Maya civilization remains hidden from view. While important archaeological sites
have been discovered, an understanding of how the Maya used the land – the extent of
their settlements, the organization of towns and spheres of influences – is yet unknown.
Remote sensing technologies that can see through the canopy exist, but are prohibitively
expensive. Fortunately, the convergence of aerial drones and light-weight sensor
packages such as LiDAR, have just now opened the door to creating a disruptive
technology for exploring the secrets of the Maya. The goal of this project is to create the
proof-of-concept realization of this drone technology for the jungle. With the hardware
integration currently ongoing, the key challenges are the algorithms that allow us to “see
through the trees”. This involves intelligently manipulating the vast amounts of raw
sensor data generated by the LiDAR. Maya archaeologist collaborators believe this
technology would be a game changer for the archaeological community. As such it fits
the theme of “Exploring the Basis of Human Knowledge and Creativity”.
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Department/Major: Biology
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Guard-Cell Photosynthesis And Leaf Starch-Biosynthesis: Their Roles In Turgor
Production And In CO2-Induced Stomatal Closing

Stomatal pores are responsible for >95% of plant water loss. CO2 levels in leaves are
determined by respiration, photosynthesis, stomatal conductance and atmospheric
[CO2]. [CO2] in leaves regulates stomatal movements. The role of guard-cell
photosynthesis and starch-biosynthesis in stomatal conductance responses is a matter of
debate, and genetic approaches are needed.
To study the role of guard-cell photosynthesis in stomatal conductance, transgenic plants
that lack chlorophyll specifically in guard cells were generated and analyzed. The results
suggests that CO2-induced stomatal closure is not directly mediated by guard-cell
photosynthesis/electron transport (1). Moreover, approximately 45% of the stomata in
these lines were deflated showing a previously not-described “thin-shaped” stomatal

morphology, which suggests a key function of guard-cell photosynthesis for energization
and turgor production of stomatal guard cells (1).
To study whether starch-biosynthesis in guard cells and/or in mesophyll cells is ratelimiting for high CO2-induced stomatal closing. Stomatal CO2 responses and CO2
assimilation-rates of defined starch-biosynthesis mutants (ADGase, pPGI) were
conducted. Data reveal that starch-synthesis in guard cells but not mesophyll functions
in CO2-induced stomatal closure.
(1) Azoulay-Shemer et al., Plant J 83: 567-581 (2015)
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How Do Biomechanical Forces Shape Specific Structures In The Developing Heart?

“Form ever follows function,” as stated by the architect Louis Sullivan, can also be applied
to the biological process of morphogenesis. In the embryonic heart, for example, both
contractility and blood flow have been shown to influence cell shape, size and proliferation
during development. We hypothesize that the biomechanical forces generated by cardiac
function are thereby responsible for shaping the outflow tract (OFT), a cylindrical
structure constructed at the arterial pole of the beating heart tube that acts as a primary
portal for blood flow between the heart and the periphery. Using in vivo imaging, we
show that the zebrafish silent heart (sih) mutant, which lacks both blood flow and
heartbeat, has a significantly narrower OFT with fewer cardiomyocytes than the wildtype OFT. Our data suggest that the attenuated OFT in sih arises from a collapse of the
underlying endocardium, pointing to a mechanism wherein biomechanical forces expand
the endocardial lumen, which further acts as a scaffold for the newly differentiated
cardiomyocytes. We propose a model in which blood flow and contractility generate
opposing forces within the endocardium and the myocardium to set the final dimensions
of the OFT.
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Department/Major: Nanoengineering
Mentored by Dr. Matthew Strain, School of Medicine

Open Source Digital PCR Test for HIV Monitoring

Currently, it is estimated that 35 million people, globally, are living with HIV/AIDS, and
the vast majority of those infected live in resource-limited settings. Both antiretroviral
therapy (ART) and frequent viral load monitoring are necessary for reducing
transmission of HIV as well as increasing the life expectancy of those affected. However,
less than one percent of patients currently on therapy have ever received any viral load
monitoring. Development of a low cost, open source digital PCR platform could make
viral load monitoring available to previously unreached communities.
To create this platform, digital PCR was performed in embossed plastic microwell chips
using a newly reiterated design of a low cost open source thermocycler. HIV RNA was
extracted using magnetic bead-based procedures, in custom-built instruments. A low cost
automated fluorescence microscope was designed, including open source image analysis
software.
An open source digital PCR platform can be created at a significantly lower cost than
what is currently commercially available. Reiteration of individual device designs and
integration of components will allow for prototype deployment at clinical sites in low
resource areas.
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Department/Major: Cognitive Science
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Dr. Garrison Cottrell, Computer Science and Engineering

From pixels to perceptual manifolds – Utilizing machine learning to understand
the perception of facial attractiveness

Facial attractiveness and face recognition are important topics in cognitive psychology
and machine learning. Recent psychological research has discovered an interesting
interaction between them – difficulty in categorizing a face makes it appear less attractive,
which cannot be explained by previous categorization models or attractiveness models
alone (Halberstadt & Winkielman, 2014). Our project aims at answering the following
question: how exactly does face categorization influence facial attractiveness? To
quantitatively probe this question, we propose a three-step framework: (1) to learn a
mapping from images’ pixel space into perceptual space using machine learning
algorithms; (2) to construct an integrative model of categorization and attractiveness
based on the learned mapping from step one; (3) to test the predictions derived from the
model in step two with psychophysical experiments. This project will not only shed light
on the mechanisms beneath facial attractiveness and categorization, but also offer a
powerful face parameterization method for future research on face perception. The
mapping from pixel to perceptual manifold will enable psychologists to precisely measure
the perceptual distances between two faces, therefore boosting quantitative modeling of
face perception.
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Is Sexually Dimorphic Gonadotropin Gene Expression A Result Of Differing
Gonadotrope Cell Population Sizes?

Fertility is dependent on proper reproductive hormone secretion from the brain and
pituitary gland. Abnormal expression of luteinizing hormone and follicle-stimulating
hormone, two glycoprotein hormones produced by the gonadotrope cells in the anterior
pituitary, have been shown to be a cause of many reproductive disorders. Our preliminary
data identified a dramatic sex difference in expression of these two genes during late fetal
development in mice. To explain this dimorphism we hypothesized that the increased
gene expression seen in females is a result of an increased number of gonadotrope cells in
female pituitaries during fetal development. To test this hypothesis, mice were timemated and fetuses were collected at fetal day 18.5. The fetal pituitary gland was processed
in formaldehyde fixative, embedded in paraffin and sectioned on a microtome for
immunohistochemical analysis of the number of gonadotrope cells. Our results show that
there is no sexual dimorphism in gonadotrope cell number in the pituitary gland. This
indicates that there is another mechanism responsible for the significant gene expression
difference between males and female fetal mice.
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NFkB-Sp3 Interactions Regulate Key Developmental Genes in the Lung

In preterm infants and animal models, inflammation and subsequent NF-kB activation
inhibit normal lung development. The Prince lab has shown that NF-kB reduces
expression of key developmental genes in the lung. In the case of fibroblast growth factor
10, NF-kB-Sp3 interactions inhibit promoter activity and gene transcription. We
therefore hypothesize that Sp3 is required for inflammation-induced loss of

developmental gene expression. RNA sequencing showed that the bacterial endotoxin
and NF-kB activator lipopolysaccharide (LPS) inhibited expression of meningioma1
(Mn1) and C/EBPα, two transcription factors important for cellular proliferation and
differentiation. However, LPS had no effect on Mn1 and C/EBPα in Sp3-/- cells. We will
next determine how these changes might regulate lung development. Real-time PCR will
measure expression of Mn1 and C/EBPα in Sp3+/+, Sp3+/-, and Sp3-/- fetal lung
explants treated with LPS. Immunostaining will confirm the cellular sites of Mn1 and
C/EBPα by protein expression. Control experiments will measure expression of
C/EBPβ, which is not influenced by LPS or loss of Sp3. These findings will determine
how interactions between NF-kB and Sp3 regulate changes in the developing lung
exposed to inflammation.
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Working Memory and Co-Speech Iconic Gestures

Previous studies suggest that people vary in their ability to take advantage of the
information in co-speech gestures. The current study tested whether kinesthetic working
memory (KWM), the memory system for encoding body movements, is important for cospeech gesture comprehension. Here we compared the role of KWM and visuospatial
working memory (VSWM) in gesture comprehension through a dual-task paradigm.
Participants performed two kinds of trials in which they were asked to multi-task. In
both kinds of trials the primary task was discourse comprehension in which subjects rated
the relatedness between co-speech gestures and picture probes. In KWM trials, we
imposed a load on the KWM system by asking subjects to remember and recreate body
positions while performing the primary task. In VSWM trials, we imposed a load on the
VSWM system by asking subjects to remember and replicate sequences of grid locations
while performing the primary task. The dependent variables are the speed and accuracy
of responses to picture probes. Results will be interpreted with respect to prominent
models of gesture comprehension.

Poster
Session 2
Forum

Stark, Christiana, UC San Diego
Department/Major: Molecular Biology
Mentored by Dr. Davide Dulcis, Psychiatry

MicroRNA Regulation of Neurotransmitter Expression Affecting Behavior

Following the discovery of neurotransmitter neuronal plasticity and its involvement in
the recognition of kin vs. non-kin odorants occurring in the accessory olfactory bulb,
there has been the interest to understand the underlying molecular basis. Behavioral
studies have led to the relationship between neurotransmitter levels of dopamine and
GABA and kinship recognition. Emphasis on gene regulation has led to the isolation of
potential genes that contribute not only to the increase in dopamine levels, but a
concurrent decrease in GABA levels. Understanding neurotransmitter regulation can
further contribute to the development of treatments for neurological disorders.
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Department/Major: Communication
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Understanding Mental Illness Through Biological Sciences And Communication
Theory

Genetics research is transforming understanding of human life by changing how we think
about disease. Rather than solely localizing disease in individual bodies, genetic
researchers conceptualize disease as distributed within and beyond the physiological
body. This research project connects the biological sciences with the social sciences by
analyzing the communicative practices involved in the production of scientific knowledge
about mental illness. We study how researchers investigate non-coding DNA (formerly
known as “junk DNA”) in psychiatric disorders and how they define the ‘environment’
and its role in gene-environment interactions. By studying the interplay of genes and
environments, researchers construe psychiatric disorders as conditions that emerge
through ongoing interactions of genes and cells at molecular, physiological and
environmental levels. If human conditions are not ‘caused’ by genes, but are instead
construed as phenomena that emerge in the course of molecular interactions, then how
can we contend with the uncertainty of disease manifestation? We propose that
communication theory can be useful for rethinking the genetic code not as a set of
instructions but as a text that is rendered interpretable only with respect to a body in the
world.
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Blum Summer Field Internship 2015: Urban Agriculture and Sustainable Living
Solutions in the Underserved Neighborhoods of Encanto

In this presentation, we will present the research that we did in the EarthLab Community
Station as a Blum Summer Field Intern in Summer 2015. Our research focused on the
Southeast area of San Diego and its many challenges, including limited access to fresh,
healthy foods. EarthLab aims to offer outdoor, nature based and sustainable living
education, as well as an educational urban farm model to K-12 students. Located on the
Chollas Creek watershed, EarthLab is in a unique position to teach about such things as
backyard gardening and compostable toilets, as we move into the future and plan ways to
combat climate change.
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Blum Summer Field Internship 2015: Repurposing space for education in the UCSD
/ Cross Border Community Station in Tijuana

In this presentation we will present research that we did as Blum Interns in Summer 2015
in the Los Laureles canyon of Tijuana. Our research focused on the natural history of the
San Bernardo community, and natural hydrology of the canyon in which it is situated, as
well as issues of mobility and accessibility that surround a particular vacant lot. We
reimagined the space as an educational one that could promote awareness of
environmental challenges unique to the area, and designed a tour of the community,
entitled “San Bernardo, Nuestra Parte de Esta Tierra”
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A Good Balance Between Research and Outreach in an Informal Science Learning
Environment

Through a partnership with Living Laboratory and the San Diego Reuben H. Fleet
Science Center, we were given the unique opportunity to expose museum-goers to science
as we collected data on motor skills from people of all ages. Our study incorporated the
use of a portable balance measuring system and reaction time sensing lights to study
balance skill and motor control. These data allow us to examine how reaction time and
balance change across the lifespan and importantly give us normative control data to
compare with data from developmentally delayed children in our laboratory. We kept the
technology simple to accommodate the blend of research and STEM outreach in an
informal science learning environment. In our next phase, we will include research
involving gaze, motion capture, and EEG by leveraging resources from the Neurogaming
Center at UCSD.
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Investigating CXCR4 druggability via in silico dynamics

Chemokine receptors, a subset of the G-protein coupled receptor (GPCR) superfamily,
are critical for immune system function. The chemokine receptor CXCR4 responds to
chemokines mediating lymphocyte chemotaxis, and is implicated in cancer, HIV cell
entry, and inflammatory diseases. Thus, there is an immediate need to develop novel
therapeutics for CXCR4. The recently resolved CXCR4 crystal structure provides a
valuable static snapshot of the protein; however, an understanding of the protein
dynamics is critical for investigation of chemokine binding and druggability. We
hypothesize that sampling the conformational space of CXCR4 will reveal the atomic
differences between the unbound and ligand-bound state and facilitate the development
of novel CXCR4 antagonists. We will investigate the structural dynamics of CXCR4
using Markov state models (MSMs) in order to understand the mechanism of its signaling
action and reveal previously unseen (cryptic) binding sites. We will identify unique
druggable pockets and ultimately facilitate the design of new potential therapeutic
compounds. An understanding of CXCR4 dynamics will provide essential information for
development of improved lead therapeutic compounds and will enhance the field of drug
discovery for other GPCRs.
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Nanoparticle-Stabilized Liposomes For In Vivo Antimicrobial Treatment Of
Helicobacter pylori

Helicobacter pylori (H. pylori) is a Gram-negative microaerobic bacterium that colonizes
the stomachs of about half of the world population and is of major public health concern.
It usually causes chronic stomach inflammation, and stomach cancer. The rapid
emergence of H. pylori resistance to existing antibiotics is alarming, causing a progressive
decline to unacceptable low eradication rates ranging from 60% to 75%. Linolenic acid is
a natural compound found in many common vegetable oils. It has shown a great potential
as a natural bactericide to treat H. pylori infection. The proposed research is driven by our
discovery that the liposomal formulation of linolenic acid (LipoLLA) can effectively kill

both replicating and dormant forms of H. pylori bacteria as well as clinically isolated H.
pylori strains that are normally resistant to existing antibiotics both in vitro and in vivo.
These preliminary results serve as a pre-clinical test of LipoLLA to treat H. pylori
infection on an animal model. The central objective is to combine LipoLLA with a
stomach microenvironment-sensitive nano-delivery system to further improve the
formulation to create a new, effective and specific nanotherapeutic for the treatment of H.
pylori infection.
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PIRC-NET: Analyzing Social Media to characterize HIV at-risk populations among
MSM in San Diego

As of today 36 million people have died of AIDS, and 35.3 million people are living with
HIV worldwide. Despite the tremendous speed at which information technology has
improved, we still have no fast and accurate methods to identify populations susceptible
to HIV infections. This adversely impacts our efforts to implement targeted and therefore
more effective HIV prevention. As a solution, we propose a new method of identifying
HIV at-risk populations using publicly available social media data as an indicator of HIV
risk. Recent research has outlined the feasibility of using Twitter as a broad but real-time
monitoring tool for HIV in the United States. We propose to take this approach further,
identifying and characterizing HIV at-risk populations locally in the San Diego area at a
more granular scale in terms of both demographics and communities. We propose to
apply social network analysis and machine learning techniques to combine the
information obtained through Twitter and the data available as part of Primary Infection
Research Consortium (PIRC) at AntiViral Research Center (AVRC) at UCSD and
evaluate opportunities to improve our HIV testing and prevention efforts.
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Neural Signatures of Auditory Perceptual Discrimination

Language comprehension is based on the brain’s ability to recognize auditory patterns,
so impairment of this ability is often accompanied by severe communication disorders
such as specific language impairment, auditory processing disorder, dyslexia, autism, and
even Down's Syndrome. The study of auditory object recognition in animal models of
auditory communication has been constrained by our lack of understanding of the
structure of their vocalizations. We solve this problem by using recent developments in
machine learning to describe the structure of natural vocalizations in songbirds. We
leverage this quantitative structure to explore how auditory recognition occurs on a
neural level. Surprisingly, we find that the representation of these complex
communication signals is highly conserved between individuals, suggesting a shared
perceptual space similar to that found with human speech sounds. In the coming year we
propose to investigate how neural populations encode the these complex, shared, features
of communication signals, by developing additional machine learning techniques to model
explicit neural responses.
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The Roles of MicroRNAs in Microenvironment-induced Stem Cell Differentiation

Mesenchymal stem cells (MSCs) are multipotent stromal cells that are a potential source
to be differentiated to vascular smooth muscle cells (VSMCs). Biochemical stimulation of
MSC differentiation into muscle lineage has been extensively studied. However, the role
of biophysical cues in facilitating MSC-to-VSMC differentiation remains largely
unknown. In this study, we aimed to elucidate how biophysical factors modulate VSMC
differentiation from MSCs, with a focus on post-transcriptional regulation. To investigate
the effect of cell shape modulation on MSCs-to-VSMCs differentiation, we have fabricated
the parallel microgrooves with different widths (50, 25, and 10 um) using
photolithography techniques and polydimethylsiloxane. The microgrooves serve to
control the morphology of MSCs on these surfaces for us to test the effects of cell shape
on VSMC differentiation. Our preliminary results indicate that cell elongation promotes
VSMC differentiation through the modulation of microRNAs (e.g. miR-27a/b and miR145). We are currently investigating the mechanism mediating the differentiation process
and characterizing the mechanical properties of VSMCs that have been differentiated on
microgrooves These findings will increase the mechanistic understanding of biophysical
regulation of MSCs-to-VSMCs differentiation and may contribute to the development of
biomaterials for tissue engineering applications.
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Blum Summer Field Internship 2015: Repurposing space for education in the UCSD
/ Cross Border Community Station in Tijuana

In this presentation we will present research that we did as Blum Interns in Summer 2015
in the Los Laureles canyon of Tijuana. Our research focused on the natural history of the
San Bernardo community, and natural hydrology of the canyon in which it is situated, as
well as issues of mobility and accessibility that surround a particular vacant lot. We
reimagined the space as an educational one that could promote awareness of
environmental challenges unique to the area, and designed a tour of the community,
entitled “San Bernardo, Nuestra Parte de Esta Tierra”
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3D Documentation of Submerged Late Pleistocene Cave Site in Mexico

The submerged cave of Hoyo Negro is of paleontological and archaeological significance,
containing a diverse array of fossils and the skeleton of at least one Paleoamerican
individual. This project explores the use of structure-from-motion (SfM) techniques for
the reconstruction and subsequent visualization of the cave from image data. The
underwater cave provides a unique glimpse into the past. Unfortunately, it is difficult to
access and presents unique challenges such as complex bathymetry and total darkness,
compounded by extremely limited diver bottom-time and conditions hostile to traditional
terrestrial surveying techniques. SfM results will be discussed, highlighting the detailed,
geometrically accurate models that can be created, allowing researchers to document and
study these environments through a digital surrogate.

Poster
Session 4
Forum

Unanian, Michael, UC San Diego
Department/Major: Electrical Engineering
Mentored by Professor Robert Dynes, Physics
Professor Shirley Meng, Nanoengineering

Nano Magnetic Field Sensor for Understanding the Human Brain

The function of human brain is one of the long-standing mysteries to fully understand.
Systems like the MRI are in use today but there is a need for a low cost non-invasive
alternative option that could potentially outperform technologies we have today. We are
trying to improve current magnetoencephalography (MEG) systems to run at liquid
nitrogen temperatures (77 K) instead of running at 4 K. This new technique will require
a three layer film which includes a Flux Transformer and a Superconducting Quantum
Interference Device (SQUID). Precise growth processes are required to develop this film
which have been custom-made into a chamber for this project. The crucial steps include
cleaning the substrate using the ion mill, depositing CeO2 and sputtering YBCO at
100mTorr background of Argon and Oxygen, and off-axis growth to promote a more
pure sample. If this project is successful, doctors and scientists could work together to
map the brain’s activity using this widely available ultrasensitive magnetic field sensor at
an affordable cost.
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The Myth Project: border2shift
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The Myth Project: border2shift is a new collaborative cross-border project that
investigates crossings, migration, movement and mappings as a response to the continued
controversy over the San Diego-Tijuana international border. The border2shift project
is an attempt to map a performance path for citizens of both countries to view, experience,
share, and create artistic collaborations in dance installations and sites on the San DiegoTijuana border. The project collaborates with international artists, institutions, and
educators to devise imaginative projects, performances, and educational labs that combine
dance theatre/film/visual-arts/writing in a series of locations on the San Diego-Tijuana
international border. Some of the questions that will animate these devised creations are:
How can migrant stories be told, danced, represented in ways that restore their richness
and complexity? How are people’s lives impacted by the border — the physical separation
of it, the political separation of it, the cultural separation. And then: How might the arts
change perceptions and serve to alleviate “border fear”? How can a community be rearticulated across the border?

Kumaia/Kumeyaay Transnational Education: Intermixing Traditional and Formal
Education

This presentation will address how the Kumeyaay/Kumiai Nation located in Southern
California and Baja California, México are creating alternative archives, promoting
positive ethnic identity and preventing pushout rates among Kumeyaay/Kumiai youth.
This presentation will illustrate how Kumeyaay/Kumiai leaders are building bridges
between traditional knowledge and formal education and how they are utilizing different
avenues in the borderlands to reenergize Kumeyaay language and culture.
Kumiai/Kumeyaay leaders are using traditional knowledge, that encompasses
ethnobotany and oral history, and infusing it with formal education in the borderlands to

motivate Kumaia/Kumeyaay youth to continue on their traditions and language while
achieving academic success.

Poster
Session 4
Forum

Venkatesh, Jagannathan, UC San Diego
Department/Major: Computer Science
Mentored by Dr. Tajana Rosing, Computer Science

Online Learning And Recalibration Of Environmental Sensors

Granular environmental sensing provides great benefits to users, from enabling proactive
behavior such as route planning and asthmatic and respiratory health risk assessment.
However, maintenance of these systems is cumbersome and manual: as sensors lose
accuracy, they must be recalibrated. In other applications, slight losses in accuracy are
condonable, but the sensitivity of the sensors and the importance of correct pollutant
information make even small deviations unacceptable. Currently, recalibration is done
through manual interaction with each device in a controlled environment to ensure
accuracy. However, as environmental sensing networks become more widespread and
ubiquitous, this process will not scale. For this proposal, we will investigate online
detection and recalibration of deployed environmental sensors. The first part of this
project involves developing a hardware sensor system that is flexible and facilitates online
recalibration.
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Blum Summer Field Internship 2015: Public Health in San Ysidro

In this presentation, I will present the research that I did in the Cross Border Community
Station as a Blum Summer Field Intern in Summer 2015. My research focused on health
disparities in the community of San Ysidro. I researched their access to food and nutrition
programs as well as health conditions that disproportionally affect people of San Ysidro
due to their proximity to major freeways.
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Adaptive Software Systems For The Study of Distributed Creativity and Embodied
Cognition

The Imaginarium at the Arthur C. Clarke Center for Human Imagination is an
interdisciplinary research laboratory exploring the nature of distributed creativity in the
natural setting of brainstorming, design and creative expression. Intersecting approaches
from cognitive science, neurosciences and the arts, we can further a methodological
understanding of human creativity and imagination. Developing new technological tools
which are able to sense people's interactions with each other and their creative
environments, along with biometric information is giving us new capabilities in devising
mechanisms in which human creativity and imagination can be characterized and
furthered. Successfully deriving these experiences can help drive innovation and lead to
critical breakthroughs for a broad range of research and clinical activity, helping improve
individual experience and assist in tackling the pressing issues affecting our lives and
environment in the world today. Research in our lab represents the joint effort of faculty
collaboration between principal investigators in the departments of Neuroscience,
Cognitive Science and Visual Arts.
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Biomechanical Strain Sensors and Signaling Pathways

Heart muscles contain biosensors that detect mechanical strain/stretch on the cells.
Activation of biomechanical strain-sensors triggers specific intracellular signaling
pathways, resulting in muscle growth modulation. Hence it is not surprising that
mutations of biomechanical strain-signaling components results in muscle disease.
We recently discovered a link between a biomechanical strain-sensor, and intracellular
signaling proteins leading to dilated cardiomyopathy. Using a proteomics screen, we
uncovered further signaling pathway components, whose significance remains enigmatic.
The aim is to investigate the role of these newly discovered components for biomechanical
signaling, and provide insights into fundamental principles of muscle cell biology, strainsensing and stretch-signaling.

Poster
Session 1
Forum

Wang, Kuei-Chun, UC San Diego
Department/Major: Institute of Engineering in Medicine
Mentored by Professor Shu Chien, Bioengineering and Institute of Engineering in
Medicine
Professor Liangfang Zhang, Nanoengineering

Biomimetic Nanoparticles-Mediated Delivery Of Therapeutic Micrornas For
Atherosclerosis

The complex pathophysiological events in atherosclerosis, including the induction of
local inflammation and proliferation of vascular cells, contribute to the early buildup of
plaques. Recent studies, including ours, indicate that the dysregulation of microRNAs
(e.g. miR-23b and miR-126) at sites of bifurcations and curvatures in the arterial tree can
mediate the pro-atherogenic phenotypes. Our studies on the experimental mouse models
have shown that systemic administrations of miR-23b precursor and miR-126 inhibitor
enhance vascular homeostasis and reduce atherosclerosis-related vascular injuries. Since
the short half-life of the microRNA limits their clinical applications as therapeutics, we
have developed polymeric nanoparticles coated with red cell membrane to enhance drug
delivery due to their long circulation lifetime. By adopting this cell membrane cloaking
method, we have conjugated polymeric nanoparticles with the microRNA precursors or
inhibitors to be enclosed in blood cell membrane. We are characterizing the properties of
the resulting nanoparticles in vitro, examining the half-life of microRNA precursors or
inhibitors in the circulation, and evaluating their efficacy on reducing lesion formation in
mice. The findings have excellent translational potentials and can contribute significantly
to the improvement of cardiovascular therapeutics.
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Imaginarium

We are at the early stages of understanding the neural and biometric underpinnings of
human cognition that spark creative expression in individuals and social groups. Much of
what passes as methods for identifying and improving creativity are highly anecdotal
accounts or ritualistic practices of “folk” knowledge. However, the present research
methodologies in place for capturing, quantifying and interpreting complex interactions
between individuals are overly cumbersome, requiring elaborate ethnographic study and
countless human-hours.

We propose a hybrid computational approach to this problem, implementing machine
perception and adaptive software systems for the study of distributed creativity and
embodied cognition. The core mechanism of our approach is a hybrid system of
technologies. From this data we can quantify various behavioral states, such as where an
individual is in space over time, where their attention is directed during an interaction,
and how the environment or workspace is manipulated during the brainstorming process.
We can also track the artifactual environment of their interactions, providing a far richer
account of activities that are available for further review and annotation.
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Humanized Mouse for the Study of the Human Immune Response to Biomaterial
Therapies

Mouse models are often used for studying the acceptance and repair of xenogeneic
biomaterial therapies in preclinical studies. However, it is well known that the human
immune is very different such as responding to the presence of alpha-gal epitope in
xenogeneic tissue and unique cellular mechanisms. Despite these issues, standard or
immunodeficient mouse models are often used for tissue engineering studies, which does
not properly emulate the human response. Considering the importance of a proper animal
model to confirm a minimal negative immune response along with the importance of the
immune response for proper tissue repair, these animal model limitations have greatly
hindered efficacy and safety evaluation of biomaterial therapies in their preclinical stages.
To improve our ability to make these proper evaluations, we demonstrate the use of a
humanized mouse model that has been previously determined to create functional human
immune cells in a mouse as an improved model for tissue engineering studies. We hope
this work sets a new standard of evaluation in the biomaterials field to provide safer
therapies entering into the clinical trial stage.
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Visual Monitoring of Vaquita, the World' s Most Endangered Cetacean

Vaquita, a small porpoise that lives in the northern part of the Gulf of California in
Mexico, is the most endangered marine mammal in the world. Just 97 individuals remain,
with the population declining rapidly due to fishing bycatch. If the incidental mortality
through bycatch is not completely eliminated, the vaquita is likely to be extinct by 2018.
Efforts to raise public awareness of the vaquita's plight have been hindered by a lack of
photographic documentation of vaquita in their natural habitat, which is essential to gain
support for the conservation effort. In collaboration with scientists from the Comisión
Nacional de Áreas Naturales Protegidas and the San Diego Zoo, we have deployed
acoustically-triggered underwater camera traps and aerial survey tools to gather visual
data of live vaquita in their natural habitat. The media obtained from this project will be
leveraged to garner public support for the recovery effort, at both the community and
government levels, and will help engage local communities in the conservation effort and
spur the government to increase protections for vaquita.
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High-throughput RNA Sequencing in Caenorhabditis elegans Reveals Potential
Oncogenes and Novel Biomarkers Induced by Heat Shock.

In this project, we are using next-generation molecular techniques in the model organism
C. elegans to study the heat shock response, a conserved cellular process activated when
an animal is exposed to prolonged elevated environmental temperatures. Our primary
focus will be on long non-coding RNAs (lncRNAs), the most abundant class of biological
molecules in the genome. To date, very few lncRNAs have been characterized with
relevance to the heat shock response, but our current data from high-throughput RNA
sequencing in C. elegans suggests that over 300 lncRNAs are significantly induced under
heat shock. We have also verified the expression of many of these lncRNAs using
independent experimental methods. Using C. elegans allows us to quickly establish a
comprehensive experimental and bioinformatics pipeline that can be applied for
annotating lncRNAs and probing their function on a genome-wide scale in other animals,
including humans. Furthermore, these results can enhance our understanding of specific
cancers that are known to induce high expression of heat shock genes.
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Physical Activity Assessment via Accelerometers: Accounting for Missing Data

Physical inactivity is a recognized risk factor for obesity and cancer. Accelerometers are
increasingly used as an objective means to measure daily physical activity. One challenge
in using these devices is missing data due to non-wear, which if not accounted for, could
bias study results. We developed statistical methods to design imputation and variance
weighting algorithms to account for missing data effects when fitting regression models.
Bias and precision of each method were evaluated and compared using simulations. We
used baseline accelerometer data from a cohort of 330 overweight postmenopausal breast
cancer survivors participating in the Reach for Health behavioral intervention trial at the
UCSD TREC Center. Not accounting for missing data in the analysis yielded very biased
estimates in the regression analysis. Initial results from the simulations indicated that
incorporating variance weights and/or subject-level imputation reduced bias and
improved precision by >50%, compared to ignoring missing data. Our method provides
simple statistical tools that can be used to account for missing accelerometer data. We
plan to translate these tools to user-friendly software that can be easily implemented by
transdisciplinary research teams.
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Investigating Vacuolar H+-ATPase As A Regulator Of The Carbon Concentrating
Mechanism In The Marine Diatom, Thalassiosira pseudonana

Diatoms are highly productive silica mineralizing microalgae that inhabit marine and
freshwater environments worldwide. Diatoms are estimated to be responsible for up to
40% of the primary production in the oceans and 20% of global carbon fixation (Field et
al. 1998). Their ecological success is due in part to possessing a carbon concentrating
mechanism (CCM) which supplies the Ribulose-1,5-bisphosphate carboxylase/oxygenase
(RuBisCO) rich pyreniod with CO2 to maintain high rates of photosynthesis. Our results

suggest that Vacuolar H+-ATPase (VHA), a highly-conserved proton pump present in
all eukaryotes, plays a novel role in the CCM of the model diatom strain, Thalassiosira
psseudonana.
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Engineering Peptide-Polymer Nanomaterials As Novel Drug Delivery Shuttles

Peptide-polymer conjugates (PPC) form a promising class of bio-inspired hybrid
nanomaterial which combine many advantages of both peptides and synthetic polymers
and promise to be of enormous value as targeted drug delivery vehicles. Indeed, research
to date has not only characterized the structures and properties of some of these materials,
but has already led to real-world uses for both nonbiological and biomedical purposes.
However, there has still been only limited progress in developing PPC structures that
protect drug molecules during delivery and then release their therapeutic cargo in
response to environmental perturbations associated with the target site. Understanding
the physical behavior of PPC and the interactions among their different moieties is
essential for constructing more sophisticated drug delivery nanomaterials.
Here we combine computational modeling with experimental synthesis and analysis to
design responsive peptide-polymer structures as carriers for small-molecule drug
delivery. In silico simulations at the atomistic level will provide insight into the
conformational preferences and properties of PPCs in solution, and will inform the design
of promising molecular constructs. Experimental characterization of these new PPCs will
feed back to improve the models, leading to a virtuous design cycle.
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A Good Balance Between Research and Outreach in an Informal Science Learning
Environment

Through a partnership with Living Laboratory and the San Diego Reuben H. Fleet
Science Center, we were given the unique opportunity to expose museum-goers to science
as we collected data on motor skills from people of all ages. Our study incorporated the
use of a portable balance measuring system and reaction time sensing lights to study
balance skill and motor control. These data allow us to examine how reaction time and
balance change across the lifespan and importantly give us normative control data to
compare with data from developmentally delayed children in our laboratory. We kept the
technology simple to accommodate the blend of research and STEM outreach in an
informal science learning environment. In our next phase, we will include research
involving gaze, motion capture, and EEG by leveraging resources from the Neurogaming
Center at UCSD.
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Screening Genes Underlying Cardiac Adaptation to Extreme Low Oxygen in the
Fruit Fly

Drosophila melanogaster, or the common fruit fly, is a well-established organism for
studying genetic mechanisms, and has more recently been established as a useful model

of cardiac disease. The fly’s easy-to-manipulate genome allows researchers to determine
the tissue-specific effects of proteins and genes on cardiac function during periods of
stress, as in exposure to the low oxygen of high altitude (hypoxia). This FISP project
encouraged collaborations between researchers and students in bioengineering,
physiology and medicine and resulted in refinement of a higher-throughput screening
assay for heart function defects in the intact fly. Further, we implemented this assay to
screen a list of candidate genes identified in high altitude human populations which may
underlie genetic adaptations of the heart to conditions of hypoxia. Cardiac RNAi
knockdown of several of these genes revealed heart function defects sensitive to hypoxia
that were further investigated in depth with previously established, detailed phenotyping
techniques of the dissected fly heart. Understanding the functions of these genes is
expected to provide insight into mechanisms of cardiovascular disease and have
implications for enriching human quality of life.
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Nanotechnology Mediated Reprogramming Of Interferon Responses In The
Tumor Microenvironment
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Type I interferons are involved in regulation of anti-cancer immune responses. However,
due to the substantial toxicity associated with systemic administration of interferons and
auto-inhibitory effect of interferon signaling, outcome of the clinical use of interferons in
cancer treatment is far below expectation. We have identified USP18 as a potent inhibitor
of the interferon signaling. Levels of USP18 protein are strongly increased after Type I
interferon treatment. Type I interferon responses are enhanced and more importantly
prolonged in USP18 deficient cells (EMBO J. 26:2358). Furthermore, in a mouse model
of breast cancer, lack of USP18 significantly inhibits tumor growth by creating a tumorsuppressive microenvironment (EMBO Mol Med 5:967). These results demonstrate that
targeted inhibition of the USP18 expression in tumor locally will significantly boost
antitumor immunity triggered by physiological levels of Type I interferons. Therefore,
we try to use new nanotechnology to deliver tumors and to examine tumor
microenvironment changes and tumor regression.

Systematic Identification Of Transcription Factor Cooperation

Understanding the mechanisms of cellular differentiation and developing new techniques
to control cell fate are crucial for regenerative medicine. As cell fate decision is usually
driven by the cooperative regulation of a number of different transcription factors (TFs),
characterizing the interactions between different TFs at the systems level becomes an
urgent need. We have developed a novel computational framework for de novo
construction of large scale TF association network using high throughput sequencing
data. Compared to existing algorithms, our approach is more accurate and extremely fast.
We applied our method to a large number of TF ChIP-seq data sets generated by the
ENCODE consortium. Through a comparative analysis of TF association networks in
different cell types, we identified cell type specific TF regulatory modules that may play
roles in cell fate decision.
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Layer-by-Layer Bioprinting of Stem Cells for Retinal Tissue Regeneration

Eye damage is a pervading illness in today’s society and retinal detachment is among the
most common impairments leading to vision loss. Current research aims to regenerate
the diseased retina by injecting a variety of cell types, with the hope that they would
integrate within the host retina and restore vision. Unfortunately, these initial studies
have shown that a simple injection technique gives rise to poorly localized tissue grafts.
We present the development of a layer-‐by-‐layer (LBL) 3D-‐printing technique
coupled with retinal stem cells to create a multilayer tissue construct that could be
implanted for retinal regeneration. With the LBL 3D printer, we are able to print retinal
stem cells and biomaterials in an anatomically correct fashion, providing a distinct
advantage over current treatments.
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Electric Field Control of Magnetism for Ultra Low Power Memory

First I will present helium ion dose required to change the properties of LSMO and the
transport properties of tunneling junctions in LSMO. The sample was prepared by
irradiating a ~1 nm line to ~20 nm gap in LSMO using a 0.5 nm focused helium beam.
Then the sample was loaded in a vacuum probe inside a cryostat, the resistance of each
bridge were measured as a function of temperature as the sample cools to liquid nitrogen
temperature. The resistance were detected using a lock in amplifier technique at zero bias,
and the resistance increase as the irradiation dose increase. Second, we design and build
a 500 G magnet in a cryostat with computer controlled ratable probe mount. The
electromagnet has the range required to study the planar Hall effect of multiferroic device,
and ratable mount is to control the angle between the sample and the magnetic field. To
extract the planar Hall signal in a large magnetoresistance back group we used lock-in
amplifier and external bridging signal to actively cancel out the back ground signal.
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Investigating The Role Of The Acyl-Coa Binding Protein, ACBD5/Atg37, in
Pexophagy

Peroxisomes are cellular organelles present in all eukaryotic organisms. They are
involved in lipid metabolism and in the detoxification of ROS. Dysfunctional or redundant
peroxisomes are degraded by pexophagy. It was shown in Pichia pastoris that the newly
identified peroxisomal acyl-CoA-binding protein, Atg37, as well as the peroxisome
biogenesis protein, Pex3, are required to activate the pexophagy receptor, Atg30, by
regulating its phosphorylation. Mutation of the mammalian homolog of Atg37, ACBD5,
the only strictly pexophagy-specific protein in mammals, is one of the causes of retinal
dystrophy. Since phosphoregulation of Atg30 is necessary for this receptor to recruit
components of the core autophagy machinery for downstream steps in pexophagy, it is
important to understand the precise mechanism of Atg30 activation. This was the goal of
our studies. Here, using a PEX3 mutant we proved the Pex3-dependent recruitment of
Atg37 to the Atg30 complex. We investigated the mechanism by which Atg30 and Atg37
are activated by phosphorylation by the highly conserved kinase, Hrr25. Finally, we

present a model for pexophagy activation, explaining the roles of Pex3, Atg37 and Atg30
in the assembly and activation of the receptor protein complex involved in pexophagy.
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