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// EUREKA!
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Since the last volume of Eureka! was published, I’ve celebrated two milestones; my 50th birthday and the 20th anniversary 
of my move to the United States. I left a very secure position in a British company to join a biotech start-up organization 
working in gene therapy, and vividly remember the lecture I received from my Divisional Director regarding the insanity of 
my proposed move. He was appalled that a “young lady” would consider moving so far away to an uncertain future and 
graciously offered me my job back because he didn’t want me to make a mistake and be stranded abroad. Had he pleaded 
with me not to leave because of my ability I may have considered it, but the implication that a woman couldn’t make it 
abroad didn’t sit well with me. Completely ignoring his sage advice I landed at Dulles Airport a few weeks later with one 
suitcase—and three rather unhappy cats—to begin an amazing journey in research. 

Over the years I’ve had the opportunity to work with many brilliant scientists and witness many amazing discoveries. I’ve met 
brilliant Nobel Laureates and worked with incredibly impressive young scientists fresh out of college and possibly on their 
way to Stockholm. In addition to my Director’s “pep” talk in the UK, there are many conversations I can call to mind, one 
of which is from my early days at Marlborough. I was visiting the lab where one of our students was working, and following 
the tour she casually explained how she was engineering a viral vector to improve the effi ciency of gene therapy.  The 
knowledge she demonstrated so very confi dently included several techniques that were cutting-edge and almost trade 
secrets during my time in gene therapy, certainly not techniques typically taught to high school students! This impressive 
young scientist, Libby Stein ‘11, is one of two talented alumnae of the Leonetti O’Connell Honors Research in Science 
program featured in this issue. I’m thrilled that she and Kathleen Maguire ‘12 refl ect on their days in the Program with 
fondness and appreciate how it helped to defi ne their college education and future careers. 

Also in this issue of Eureka! you will have the opportunity  to read 22 posters presented last spring by our students in 
the Leonetti O’Connell Honors Research in Science Program.  These posters are the culmination of one or two years of 
independent research by our students who are excited to present their work to the Marlborough community, their families, and 
friends. The buzz of excitement in the room during the posters session is palpable—and equal to that at a professional research 
meeting. Our students are able to discuss their work at all levels, be it with their peers or a curious visiting professor, a truly 
impressive feat at such an early stage in their academic careers. Equally impressive is our research program, a unique vehicle 
that allows students the opportunity to experience STEM-based research at a level not usually available in high schools.

Bernard Baruch was a Wall Street millionaire, philanthropist, and adviser to Presidents Woodrow Wilson and Roosevelt. 
On his death, his daughter Belle inherited the family estate Hobcaw Barony, a former rice plantation, in South Carolina.  
Upon her death in 1964, the property was transferred to the Belle W. Baruch Foundation for the creation of a nature and 
research preserve.  Countless students from colleges and universities in the state of South Carolina have been able to 
research forestry, marine biology, and the care and propagation of wildlife, fl ora, and fauna in this 17,500 acre wildlife 
refuge thanks to the vision and generosity of Belle Baruch. Similarly, our students are able to experience hands-on 
research in professional laboratories around Los Angeles thanks to the vision and generosity of the Leonetti O’Connell 
Family Foundation, for which we are all deeply appreciative.

Until next time…

Elizabeth Ashforth, Ph.D., MRSC
Honors Research in Science Program Head

LETTER 
FROM THE 
EDITOR

Until next time…

Elizabeth Ashforth, Ph.D., MRSCElizabeth Ashforth, Ph.D., MRSC

Millions saw the apple fall, but Newton 
was the one who asked why.
- Bernard Baruch



“There are a number of reasons why I decided to join the Honors Research in Science program at Marlborough,” says 
Libby Stein ’11. “I liked the idea of getting off campus and working with professionals in the healthcare fi eld.  I always 
had a knack for science and wanted real-world, hands-on experience, and I wanted to step out of my comfort zone and 
get out of the Marlborough bubble.”

Now a recent graduate of Brown University, Stein’s fi rst journey outside the “Marlborough bubble” fueled a passion for 
scientifi c research that she has continued to follow. Her high school project centered around designing and synthesizing 
a lentivirus that carried the B18R gene. “Gene therapy is the use of viruses to insert or disrupt genes for genetic disease 
correction,” she says. “It’s an amazing fi eld, and I was so lucky to be introduced to it at such a young age.” 

Since graduating from Marlborough in 2011, Stein spent two summers working at the Eli and Edyth Broad Center for 
Regenerative Medicine and Stem Cell Research at UCLA under the mentorship of Dr. Donald B. Kohn. Her project, to 
improve the effi ciency of an integrase defective lentivirus—the ultimate goal of which was to provide gene correction 
for the disease ADA-SCID—not only exposed her to classmates, PhDs, and MDs who Stein refers to as “some of the 
smartest individuals that I know,” but it also led to her research being published in the journal Human Gene Therapy. 
She is the second author on the publication.

When Stein refl ects upon the lessons she’s learned since embarking upon scientifi c research at Marlborough, she 
emphasizes the importance of active participation; showing up is not enough. “When I asked questions and expressed 
my interest in what I was doing or what others in the lab were doing, I was treated with a level of respect that I did not 
expect as a 17 year-old in a professional setting. Being curious, taking the time to talk to people in the lab, taking notes 
in lab meetings, and making connections all allowed for my acceptance as a colleague, not as a student.” 

During her junior and senior years at Brown, Stein worked in a lab under the mentorship of Dr. Eric M. Darling. Her 
project in the Darling lab was to determine the relationship between methotrexate, a chemotherapeutic agent, and 
osteoporosis, specifi cally looking at three cell populations: adipose-derived stem cells, bone marrow derived stem cells, 
and osteoblasts. She also tested three rescue mechanisms for methotrexate-treated osteoblasts to reduce the effects 
of osteoporosis. Beyond her academic and professional interest, Stein’s work in this area had a personal connection as 
well. In the early 2000s, her mom was diagnosed with breast cancer and received a chemotherapy cocktail containing 
methotrexate. “She now has osteoporosis as a direct side effect of the drug,” says Stein, who compiled her work into a 
thesis and graduated with Honors in the Biological Sciences. “It was very special to work on a topic so close to home.”  

Stein is now living in Quetzaltenango, Guatemala learning about medical cultural competency and working in rural 
medical clinic Primeros Pasos. She is in the process of applying to medical school and hopes to begin in the fall of 2016. 

LIBBY STEIN ’11
I always had a knack for 
science and wanted real-world, 
hands-on experience.
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Who would have known that biofi lm research and microscopy work in Marlborough’s Honors Research in Science 
Program would one day make it possible for Kathleen Maguire ’12 to help incoming students as an Orientation 
Leader, take a class at the Scripps Institute of Oceanography, begin learning a new language (Mandarin), and 
serve as Senator and Chair of her college on student council at the University of California at San Diego?

Now a senior in UCSD’s Medical Scholars Program, which gives a small number of graduating high school 
students conditional acceptance into the UCSD Medical School, Maguire discovered an unexpected benefi t to 
her prior participation in Marlborough’s Honors Research in Science Program: an opportunity to pursue her many 
passions. “Many high school students who enjoy science take AP science classes, but fewer students have the 
opportunity to complete two full years of bench research, publish, and present their research in varied settings,” 
said Maguire. “My participation in the Honors Research program at Marlborough helped me stand out from other 
applicants and gain admission into this program. Thanks to this program I was able to pursue my dream of going 
to medical school while still exploring other passions.”

Maguire’s experience at Marlborough also prepared her well for her time in a college lab. “Having my own offi ce, 
working alongside people who were 20 years my senior, and earning their trust to work independently was an 
exciting experience,” said Maguire. “Besides learning how to work profi ciently with electron microscopes, I 
learned how to ask better questions, maintain a professional research log, and present the fi ndings at science 
fairs and research conferences. Because of all this, I have been offered multiple research opportunities in college.”

These research opportunities included work at the San Diego Veterans Hospital, where Maguire studied middle 
ear infections using mice. “My lab used immunity knockout mice and studied how their lack of certain genes 
affected their ability to fi ght ear infections.”

Refl ecting upon her experience at Marlborough, Maguire sees a real connection between her time in the Honors 
Research in Science Program and her success in college—both academically and in pursuit of her extra-curricular 
interests. “Looking back on how much my life has changed, I can easily say that joining the Honors Research 
program was the best decision I made at Marlborough.”

KATHLEEN 
MAGUIRE ’12
Looking back on how much my 
life has changed, I can easily 
say that joining the Honors 
Research program was the best 
decision I made at Marlborough.
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Through the Leonetti/O’Connell Family Honors Research in Science Program, each 

year selected Marlborough juniors and seniors are provided the opportunity conduct 

“real world” scientifi c research in laboratory settings at nationally recognized 

institutions throughout the greater Los Angeles area. For a complete list of Program 

participants and the focus of their individual research, please see page 52.
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Cell-to-cell variability in the AR translocation of 
prostate cancer single cell clones

Taryn Akiyoshi1 KatherinPatsch, Ph.D.2        Dan Ruderman, Ph.D.2
1Marlborough School, 1Center for Applied Molecular Medicine, USC

 Abstract
In order to see if there is cell-to-cell variability in prostate 
cancer androgen receptor translocation, and if there is a way 
to quantify it, I used 3 different lines of PC3 single cell clone 
populations. When looking at the N to C ratio of GFP-AR 
with 4 wells, 2 of the wells with just GFP-AR cells, 1 of 
the wells with GFP-AR Histone H2b, and the last well with 
GFP-AR Tubulin RFP, all treated with DRAQ5 and R1881, 
the rate at which the N to C ratio increased in the line with the 
GFP-AR Tubulin RFP was much lower than the rate at which 
N to C ratio increased in the other wells. This may suggest 
that tubulin has an effect on the rate of androgen receptor 
translocation; however, this would need to be researched into 
further. As we hypothesized, there was cell-to-cell variability, 
but to quantify it, further research would need to be done 
perhaps further exploring the variation between single clones 
within a clone population.

Introduction

•   About 1 in every 7 men will be diagnosed with prostate cancer
•    All cells are different and most of this is attributed to cell-to-cell 

variability or CCV
•    Because of CCV, cells may vary in expression of key signaling 

regulators, activate signal transduction at different thresholds, 
and consequently respond heterogeneously to a given stimulus

•  Prostate cancer is driven by the androgen receptors activity

•    If there were CCV in the androgen receptor translocation from 
the cytoplasm to the nucleus, this could be a factor as to why 
patients react differently to different prostate cancer treatments

•    If there was a way to quantify the variability within the 
androgen receptor translocation, we would be able to treat 
prostate cancer more effectively and effi ciently by personalizing 
it to the patient based on his/her CCV

Purpose
The purpose of our research was to see if there was cell-to-
cell variability in the androgen receptor translocation from the 
cytoplasm to the nucleus in genetically identical, single cell 
clones. If so, if there is a way to quantify this variability, we 
would be able to better treat prostate cancer patients.

Method

Sample
•   PC3 GFP-AR
•   PC3 GFP-AR H2B-RFP
•   PC3 GFP-AR Tubulin-RFP
•   PC3 is a type of prostate cancer cell that does not express 

the androgen receptor
•   GFP-AR tags the androgen receptor and enables us to see the 

androgen receptor translocation as a green fl uorescence
•   H2B-RFP is a histone that facilitates the segmentation of 

cells to sub-cellular compartments and lets us see where the 
nucleus is as a red fl uorescence

•  Tubulin-RFP tags tubulin with red fl uorescence
•   Tubulin provides structure for the cell, and has recently been 

shown to facilitate androgen receptor translocation

Data Collection Methods.
•   We fi rst thawed frozen cells and cultured them
•    We then isolated each single cell into a single well of a 384 

well plate using a FACS machine
•    FACS or Fluorescence Activated Cell Sorting passes each 

cell through a laser, and fl uorescent light from these cells 
(e.g. green or red fl uorescent protein) creates electrical 
signals. These electrical signals are used to give appropriate 
electrostatic charges to drops containing cells. The charged 
cells then pass through 2 charged plates and defl ected into 
each well.

•    We then cultured these single cell clones by changing the 
media about 1-2 times a week

•    Once some of the wells were confl uent enough, we added 
R1881, a hormone that begins AR translocation, and 
screened the entire plate using the Operetta High Content 
Imaging System. This system acquires fl uorescent and bright 
fi eld images of each cell population in each well over time.

•    After imaging the cells, we looked through each image, 
accounting for the ones that have cells (# wells pos) and 
within those wells, which ones had translocation.

•    We then isolated the wells that contained clones and showed 
AR translocation
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•   After culturing the isolated clone populations, we imaged 
them again on the Operetta High Content Imaging System with 
DRAQ5 to stain the nucleus, and R1881 as a time lapse over 30 
minutes to view the translocation of the androgen receptor

•   We then pulled up the time lapse images, and evaluated the N to 
C ratio or Nucleus to Cytoplasm ratio of GFP-AR over time

  Results

•   Figure 2 is one of the examples we found of CCV in the 
androgen receptor translocation

•   The picture on the left does not have R1881, and should not 
show cells that have a high concentration of AR in the nucleus; 
however, there are cells that demonstrate varying high and low 
intensities of GFP-AR in the nucleus

•   However, the picture on the right that does contain R1881 
seems to have the same, high intensity of GFP-AR in the 
nucleus in the majority of the cells

•   4 clone populations all with DRAQ5 and R1881
•   D8 (blue) -PC3 GFP-AR H2B RFP
•   K22 (turquoise) –PC3 GFP-AR
•   B8 (red) –PC3 GFP-AR
•   H8 (green) –PC3 GFP-AR Tubulin RFP
•   We looked at the N to C ratio (Nucleus to Cytoplasm ratio of 

GFP-AR) from well to well over 30 minutes, 3 times.
•   Time lapse 2 and 3 (Figure 4 and 5) were very similar in both 

their starting ratios, as well as in the general slopes of the 
graphs

•In all 3 time lapse graphs, the H8 well with PC3 GFP-
AR Tubulin RFP clones presented in green, had a slower 
increasing rate of translocation from the cytoplasm to the 
nucleus than the other wells

   Discussion / Conclusion
•    We found CCV in several of the images we took on the Operetta, 

such as in B8 in Figure 2 where although we did not add R1881 to 
stimulate AR translocation, there were varying levels of AR in the 
nucleus of each cell. This is interesting because each one of those 
cells are genetically identical clones and should be acting the same. 
Also, when looking at the image after adding R1881, the intensity 
of GFP-AR in the nucleus is relatively all the same. This brings 
up the question as to how each cell comes to the same point of AR 
translocation, when starting with different amounts of AR in the 
nucleus, especially when each cell is a single cell clone

•    The difference between the time lapse 1 graphs and the time lapse 
2, and 3 graphs refl ects the importance of doing multiple runs 
while imaging and evaluating the cells

•    The H8 well with PC3 GFP-AR Tubulin RFP suggests that 
tubulin may possibly have an effect on the rate at which the N 
to C ratio increases. In this case, it slows the rate; however, this 
would be a conclusion that would need to be further researched

•    To research the effects of the Tubulin RFP further to test the 
hypothesis that it slows the rate of translocation, one could test it 
with a different clone or else test the more technical side of the 
experiment by plating the cells differently such as in the corners 
versus in the center of the plate

•    Assuming that the above hypothesis is true, we would then like 
to look at from a single clone to clone basis rather than a clone 
population to another clone population.

•    When looking from a single clone to another single clone 
within the clone population, we would look for if the N to C 
ratio produced as a clone population is due to high variability, 
and therefore is an average between some cells that translocate 
slower and some cells that translocate faster or if the N to C ratio 
produced as a clone population is due to low variability where all 
of the cells all translocate AR at the same rate

  Bibliography
Figure 1: Androgen Receptor Signaling Pathway (Thadani-
Mulero M et. al 2012)
Figure 3: Time Lapse 1-N to C Ratio-Mean per Well
Figure 4: Time Lapse 2
Figure 5: Time Lapse 3
•    Thadani-Mulero, M., Portella, L., Sun, S., Sung, M., Matov, 

A., Vessella, R. L., . . . Giannakakou, P. (2014). Androgen 
receptor splice variants determine taxane sensitivity in 
prostate cancer. Cancer Research.

•    How many men get prostate cancer?[Fact sheet]. (n.d.). 
Retrieved April 15,2015, from American Cancer Society 
website: http://www.cancer.org/cancer/ 07



Frequency of FV-4 Allele in the Lake Casitas 
Squab Ranch Mice Population

            Alanna Wolf1   Brent Young2   Matthew Dean Ph.D.12 
1 Marlborough School, 2 Molecular and Computational Biology, 

University of Southern California

   Abstract

Viral-resistance gene evolution in wild populations has not 
been studied extensively due to the diffi culty of fi nding a gene 
that is not already in one hundred percent of the population, 
as well as the diffi culty of tracking a population while not 
disturbing it. The Carpenter Squab Ranch mouse population 
resistance allele was previously studied in 1991. Now this 
study is going back and using a found age discrepancy between 
two distinct populations to see how strongly the allele is 
selected for. Results are still pending.

   Introduction

•   Murine leukemia viruses are a type of retrovirus that mostly 
affect mice.

•   A typical infection of a MuLVlies dormant until sexual maturity. 
Once the infection activates, most viruses cause cancer and hind 
limb paralysis (Gardner, Kozak, O’Brien 1991).

•   The presence of one virus in a cell prevents similar viruses from 
infecting the cell, because the receptors on the cell are saturated 
with glycoproteins from the original infection and cannot accept 
any new viruses.

•   In 1991, two murine leukemia viruses were extremely common 
in the Lake Casitas mouse population.

•   The Lake Casitas colony continued to thrive because of a 
restriction gene, known as FV-4, which is a truncated version of 
MuLV, only containing the pol and envsections of MuLVs

•   FV-4 produces envelopes identical to those of MuLVsthat 
saturate mouse cell surface receptors.

•   This project is looking at the frequency of FV-4 in two 
subpopulations in Lake Casitas-nocturnal and diurnal.

•   The nocturnal mice are thought to be older than the smaller 
diurnal mice

•   Having the population possibly split into two age groups can 
show how many non-resistant mice progress to adulthood.

   Purpose

The goal of this project is to determine the frequency of 
the FV-4 allele in the Lake Casitas mouse population; this 
information will be used to see how strongly resistance alleles 
are selected for over time in wild populations.
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// EUREKA!Frequency of FV-4 Allele in the Lake Casitas 
Squab Ranch Mice Population

            Alanna Wolf1   Brent Young2   Matthew Dean Ph.D.12 
1 Marlborough School, 2 Molecular and Computational Biology, 

University of Southern California

•   The test in fi gure 5 would be one that would indicate whether or 
not the animal had the allele. Unfortunately this test did not go as 
well, with weaker bands showing in the positive controls and no 
bands for any of the Lake Casitas samples.

  Discussion / Conclusion

•   Many issues have prevented the ability to have collected data at 
this time. In the future, more extensive research can be done about 
the nature of the section of the chromosome being amplifi ed by 
PCR. This would have sped up the PCR experimentation process.

•   After we complete analysing the fi rst 100 mice, we hope to 
continue onto another 100 mice (50 male and 50 female) to see 
if there is any difference between the frequency in female and 
male mice.

  Bibliography
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Casitas wild mouse:: Evolving genetic resistance to retroviral disease. 
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Ikeda & Sugimura, H. (1989). Fv-4 resistance gene: a truncated 
endogenous murine leukemia virus with ecotropic interference 
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   Method

•   Mice were caught from Lake Casitas Carpenter Squab Ranch 
using live Sherman traps. The day mice were caught at 
noon and the night mice were caught at 1am. The mice were 
euthanized by overdose of carbon monoxide.

•   The collected mice were then sexed, weighed, measured and 
their spleens and stomachs were extracted and frozen at -70 
degrees Celsius.

•   50 day and 50 night mice were chosen from 380 mice 
processed to extract DNA from their spleens.

•   After a MPC DNA extraction of the 100 spleens, the segment 
containing the truncated envelope were amplifi ed by PCR 
using Tovah Saleco’s methodology in “Population Genetics 
and Evolution of Innate Immunity in House Mice.”

•  Results were visualized with gel electrophoresis.

  Results

•   As of the writing of this poster, we have not had any results 
about the change in FV-4 allele frequency from 1991 till 
now. We are in the process of developing a methodology that 
will better allow for analysis of the FV-4 allele.

•   The gels below show samples made with the same 
PCR parameters. Both use forward primer 5’ 
ATATAAGACAAGAAGGCTGAAAAGTCC 3’, which is in 
the non-coding portion of the genome. The samples are also 
in the same order. They only differ in reverse primer.

•   The test in fi gure 4 was to determine whether or not the 
fl anking section exists in our samples, as the region is often 
left behind when proviruses transpose. Our sample positive 
for FV-4 showed strong bands. The other Lake Casitas 
samples (wells 2,4, 11 and 12) that were at low concentrations 
of nucleic acids also showed bands at the same mark. 09



Investigating the Role of TLR-3 Signalling in Liver 
Fibrosis Associated with Biliary Atresia

        Allison Haldeman1              Jessica Zagory2, M.D.           Kasper Wang2, M.D.  
1 Marlborough School, 2 SabanResearch Institute, Children’s Hospital Los Angeles

   Abstract

Biliary Atresia (BA) is an aggressive fi bro-obliterative 
cholangiopathy of the neonate. It is thought to be induced 
by a double stranded (ds) RNA virus that leads to an 
autoimmune reaction resulting in severe fi brosis of the bile 
ducts, uniformly leading to cirrhosis and death by 2 years of 
age if left untreated. Previous work has shown that Toll-like 
receptors (TLR) in the biliary cells may play an important role 
in the initiation of BA. By utilizing murine hepatic progenitor 
stem cells as an in vitromodel for BA, we have been able 
to investigate signaling pathways, specifi cally TLR 3, that 
contribute to biliary fi brosis. By using a variety of activators 
and inhibitors, we have been able to fi nd that stimulation of the 
TLR3 pathway contributes to fi brosis of the liver. We theorize 
these subunits signal an increase in myofi broblastic markers, 
resulting in collagen deposition and fi brosis.

   Introduction

•   Biliary atresia affects approximately 1 out of every 18,000 children 
in the United States and the natural progression of the disease is 
severe liver fi brosis, cirrhosis, and if left untreated, death.

•   BA has an unknown etiology but is thought to be induced by a 
double stranded virus. Previous studies have shown that biliary 
cells are particularly susceptible to dsRNA viruses.

•   Current treatment options are extremely limited with the most 
common surgical drainage (Kasai portoenterostomy) effi cacy 
rate at 60%.

•   Cells expressing PROMININ-1, have been linked to areas of 
ductular proliferation associated with BA. Specifi cally, PROM-
1 expressing cells can be induced to proliferate by Transforming 
Growth Factor (TGF)–β in areas of ductular reactions in the 
RRV model of BA. These cells are associated with increased 
collagen deposition, and are thought to be central to the highly 
aggressive fi brosis seen in BA.

•   The Lake Casitas colony continued to thrive because of a 
restriction gene, known as FV-4, which is a truncated version of 
MuLV, only containing the pol and envsections of MuLVs

•   FV-4 produces envelopes identical to those of MuLVsthat 
saturate mouse cell surface receptors.

   Purpose

The purpose of this research is to determine the effect of 
dsRNA stimulation on hepatic progenitor cells in the context 
of BA.

   Method

Cell Culture
•   Mat1a-/-cells were cultured to near confl uence in DMEM at 

37o.

•   Cells were treated with the dsRNA analog, Polyionosinic-
polycytidylic acid (Poly I:C, 100 μg/mL) +/-nafamostat 
mesilate (NFκB inhibitor) and Poly I:C +/-SB431542 (TGF-
beta inhibitor).

Analysis

•  Western blot and RTPCR/qPCR analyses were performed.

•   Statistical analysis was performed using Student’s t-test and 
ANOVA analyses.

   Results

•   Using Mat1a-/-hepatic progenitor cells (HPC), we 
investigated downstream components of TLR-3, a receptor 
that is also linked to BA and recognizes dsRNA such as 
RRV.

•   Mat1a-/-cells express TLR3 by RTPCR (Figure 1)

•   TLR3 receptor is stimulated with Poly I:C administration 
(Figure 2). We demonstrated that Poly I:C activates NFκB 
via the degradation of the subunit IκB-α, which ultimately 
contributes to the nuclear translocation of p50 and p65 subunits.

•   Poly I:C induces myofi broblastic differentiation in Mat1a-/- 
cells, as seen in the increase of early Vimentin expression 
(Figure 3a). This is followed by increased Ck19 expression 
at 72 hours (Figure 3b)

•  TLR3-stimulation induces expression of Prom1 (Figure 3c)

•   Administration of Poly I:C led to an increase in Tgf-β 
expression, which was previously linked to an increase 
inmyofi broblastic markers, resulting in collagen deposition 
and fi brosis. (Figure 3d)

•   Poly I:C induces a morphologic change toward 
myofi broblastic differentiation (Figure 4c). This was 
inhibited with nafamostat mesilate (Figure 4d).

•   Poly I:C induced increase in Vimentin, Ck19, Tgf-β1, and 
Tgf-β2 was inhibited by SB431542 (Figure 5).
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Fibrosis Associated with Biliary Atresia
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   Discussion / Conclusion
•   By using Mat1a-/- hepatic progenitor cells, we were 

successfully able create a viable in vitromodel for biliary 
fi brosis that expressed PROM-1.

•   TLR3 pathway activation via phosphorylation of IkBa-
mediated activation of NFkb induces myofi broblastic 
differentiation of PROM1+ HPC via TGF-β.

•   TLR3 mediated TGF-βactivation may promote BA-
associated biliary fi brosis.

   Bibliography
Mavila, N., James, D., Shivakumar, P., et al. (2014). Expansion of 
prominin-1 expressing cells in association with fi brosis of biliary atresia. 
Journal of Hepatology, 60(3): 941-953.
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double-stranded RNA in biliary epithelial cells is associated with the 
pathogenesis of biliary atresia. Hepatology, 46(4):1146-1154.
Haruki, K. Shiba, H., Fujiwara, Y., et al. (2013). Inhibition of nuclear 
factor-kB enhances the antitumoreffect of tumor necrosis factor-a gene 
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Care Coordination and Parent Education for 
Children with Medical Complexity

   Avery Kaplan1    Bergen Nelson, M.D.2            
1Marlborough School, 2 Department of Public Health, University of California, Los Angeles, CA

   Abstract

I wanted to fi nd out through my research how previously 
experienced symptoms versus newly experienced symptoms 
affected children with medical complexity. 35 qualitative 
parent interviews were examined and categorized. It was found 
that there were more children who came to the emergency 
room for a symptom that they had previously experienced. The 
most common symptoms experienced were fever and breathing 
issues. My data did support my hypothesis.

   Introduction

•   Children with serious chronic illnesses are at increased risk for 
chronic physical, developmental, and behavioral conditions, 
and require more health services than healthy children.

•   CSHCN make up 15-20% of the pediatric population but utilize 
80% of resources. Children with medical complexity make up 
the top 1% of these children.

•   There are a few proven ways to prevent hospitalization like 
vaccination and accessible home.

•   Children with chronic illnesses are generally admitted to the 
hospital for complications related to their primary chronic 
illness. However, these children are more susceptible to serious 
complications resulting from otherwise minor health issues.

•   There are few evidence-based interventions shown to reduce 
hospitalization in children with complex chronic diseases. More 
research is needed identify the steps or processes that lead to 
the hospitalizations so that we can intervene and prevent these 
steps from occurring.

•   The pediatric medical home program at UCLA provides 
enhanced care coordination for children with multiple, complex 
chronic conditions. It has been found that care coordination is 
important in this population to ensure that children with special 
health care needs receive substantial health care.

   Purpose

•   To determine if parents are more likely to bring a child into 
the hospital if the child has previously experienced a similar 
symptom or if the child is experiencing a new symptom. 
What themes are apparent and how do the type of symptom 
and language relate?

   Method

•   The project started with a series of interviews of 35 parents 
who had children with medical complexities, already 
enrolled in the Pediatric Medical Home Program at UCLA, 
and in the hospital at the time of the interview

•   Interview documents were loaded into ATLAS.ti for 
qualitative analysis, and coded by two research assistants. 
Coders labeled parts of the text with specifi c codes to 
describe the recurrent themes in parents’ experiences.

•   I sorted through the parent interviews to fi nd patterns that 
lead to whether parents bring their children into the hospital 
more for a previously experienced symptom or a new 
symptom.

•   I grouped all of the interviews and examined the points 
at which the decision was made to take the child to the 
hospital, which we refer to as decision points.

•   I then went through the document looking for different 
trends in symptoms and decision points to see if any patterns 
emerged.

•   I compiled all of the patterns and sequences into a model 
that will clearly show the relationship between new and 
previously experienced symptoms

•   The next phase of the project is to test a clinical intervention 
with the potential to reduce hospitalizations for children in 
the Medical Home Program.

•   In this experiment, we give a group of parents an action 
plan, which outlines what to do specifi cally for their child 
in a number of different cases. These action plans are 
very detailed and easy to read with color coordination and 
diagrams.

•   Every two months, we will record whether or not each child 
visited the hospital. There will also be a control group that is 
not given an action plan, to monitor the successes of the test 
group.
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   Method

•   The path shown in Figure I begins with an observed 
symptom. This can change due to environmental factors 
like complexity of the condition, access to treatment, and 
socioeconomic status.

•   These symptoms lead to a trial period performed by the 
parents.

•   There are three ways noted throughout the interviews to 
be most signifi cant. These were bringing the child straight 
to the ER, consulting a physician, and self-treating with 
medication.

•   In the 35 cases, these all resulted in admission to the 
hospital.

•   In Figure II the blue represents the new symptoms and the 
green represents the previously experienced symptoms. Of 
the 35 interviews, the most commonly reported symptoms 
were respiratory issues (N=18, 29%) and fever (N=15, 19%) 
as the reasons for hospitalization. Vomiting, infection, and 
fatigue were also noticed.

•   The majority of the symptoms had been previously 
experienced by the patient.

•The most common themes of the trials (Table II) are noted in the 
conceptual model as paths the patient takes before he or she eventually 
ends up at the emergency room

   Discussion / Conclusion

•   I found that my hypothesis was supported by my research. It was 
more common for children to be brought into the hospital regarding a 
symptom that they had previously experienced

•   My research is just one factor of the overall project pertaining to 
the path to hospitalization. The study will use my fi ndings to better 
comprehend children with medical complexity. While my study 
helped understand the patients, the overall research will see if we 
can use this information to create action plans to support the parents 
during the trials of home therapy noted in the conceptual model.

•   Although it was not specifi cally looked at in our study, it would be 
interesting to know, and perhaps future research could explore how 
many of these ER visits were truly avoidable.
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   Abstract
Individuals affected by Parkinson’s disease (PD) and stroke 
suffer from physical limitations, which may decrease quality 
of life (QOL). These symptoms are typically managed 
by physical therapy and medication. Dance may be an 
effective rehabilitation tool for these clinical populations, 
according to preliminary studies. The aims of the present 
study were to develop a noninvasive method to investigate 
the effects of participation in a weekly dance class at 
Lineage Dance Performing Arts Center (Pasadena, CA) on 
functional movement. In-fi eld observation is challenging 
from a researcher’s perspective, but maintains a comfortable 
environment for the performer. In-fi eld logsheets were 
developed to facilitate movement documentation. These 
logsheets may provide an effective method to investigate the 
effects of dance class participation on functional movement.

   Introduction

•   PD is a neurodegenerative disease that affects more than 
1 million Americans that occurs as a result of damaged 
dopaminergic neurons (Figure 1). 

•   Stroke is the leading cause of long-term disability. 
Conventional physical therapy and robot therapy are used 
for rehabilitation (Figure 2).

•   Physical activity is recommended for both clinical 
populations since exercising has shown improvement in 
gait, posture, and balance. Dance addresses all three of these 
impairments.

•   The music used with dance is a sensorimotor stimulus that 
bypasses the basal ganglia. By bypassing the part of the 
brain that is impaired by PD, a healthier part of the brain is 
activated.

•   Dance may be an effective because it is a more interesting 
way to practice movements while also providing a creative 
outlet.

•   Individuals are able to interact socially with others suffering 
from similar disabilities and become cultured, which can 
lead to improvement in QOL.

•   The most effi cient method for physical assessments have not 
been established yet.

   Purpose

The purpose of this study was to develop a noninvasive 
method to track changes in functional movements of students 
post-stroke and with PD attending a weekly dance class.

   Method

•   Students enrolled in dance classes at Lineage Dance 
Company were observed on a weekly basis (see Figure 3).

•   In-fi eld logsheet of participant movement was developed for 
assessment of mobility.

•   Logsheets were developed for each component of the dance 
class.

•   One component of the class is the “Name Game”, which 
compounds individual dance moves created by participants 
as a fun memory-movement activity.

•   Logsheets were developed to track participant’s weekly 
performance in this game.
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   Results

•   The in-fi eld logsheet documented the sequence of the class, the 
seating arrangement, the type of dance move choreographed by each 
participant, and the completion of the Name Game activity (Figures 
4 and 5). The key was established for effi cient documentation of the 
type of dance move that the participant incorrectly performed.

   Discussion / Conclusion

•   The worksheet developed was useful for in-fi eld observation of 
this specifi c dance class without the use of any recording devices. 
However, due to time constraints, the portion of class used to collect 
data, the “Name Game”, would often be missed. For future studies, 
researchers could also try to observe another part of class to track.

•   Observing multiple subjects simultaneously was challenging. Multiple 
observers or video recording can be implemented in the future for 
more in depth and comprehensive observation of participants.

•   More studies should be conducted implementing the methods 
developed for this study. As the validity of the methods is bolstered, 
so too can the effectiveness of dance as a form of rehabilitation. 
Dance may be a preventative or rehabilitative regimen.
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   Method
•  Participants
•  33 athletes (8-20 years old; 17 boys)
•  Sports participation at least 3 times a week
•  Injury-free for at least 1 year
•   The data is captured using an 8 camera Vicon Motion Capture 

system set up in a lab with tiled fl oors and force plates. The 
lab’s dimensions are preset into the system using an L frame 
to establish the x, y, z axes of the location. The L-frame is a 
rigid right triangle with 2 markers on each leg for the x and 
y axes. The L-frame is placed into the middle of the room to 
establish the coordinate system so the software can distinguish 
the orientation of the room. Three-dimensional motion data was 
collected by placing refl ective markers on specifi c anatomical 
landmarks/segments of interest.

•   The refl ective markers refl ect infrared light strobed from the 
camera to create data.

•   The fi rst take is a static take captured using a knee alignment 
device (KAD) to locate the knee joint center. The KAD 
establishes the knee fl exion/extension axis.

•   The next takes are the dynamic trials: cutting, and vertical 
drop jump. The subject performs these tasks along a force 
plate path to capture the foot pressure for each side.

   Resu

lts

•   Once all the data is captured, it is processed in a program 
called Vicon Workstation. The refl ective markers are labeled 
electronically. After the points are labeled, they are run 
through a series of commands that applies a model to the 
marker data and fi lters (smoothes) the data, and then the data 
is exported as angles, moments and ground reaction forces. 
After the data is exported, it is ready to be analyzed.Tgf-β2 
was inhibited by SB431542 (Figure 5).

   Abstract
Numerous studies have shown that the risk of reinjury 
increases after an injury. The purpose of this project was to 
analyze how the method of thigh rotation offset calculation 
affected the kinematic data output and how the subject’s age 
or sex affected trial-to-trial variability. The analysis of the 
data revealed slight, insignifi cant difference between the 
data from the methods of thigh rotation offset calculation. 
The second part of the analysis also revealed no signifi cant 
change in trial-to-trial variability for each age group.

  Introduction
•   Compared to males in similar sports, female high-risk 

sport participants have 4 to 6-fold greater incidence of 
anterior cruciate ligament (ACL) injury and three to fi ve 
times greater a chance of ACL injury during a non-contact 
moment.

•   Female athletes are also observed to have higher knee 
valgus angles and moments than male athletes. These 
differences are most apparent in post-pubertal male and 
female athletes.

•   Before fi nding relationships within the data, this 
assessment will fi nd out how the manipulation of the thigh 
rotation offset affects kinematic data output and trial to 
trial variability within subject, within task.

  Purpose
•   The goal of this project is to analyze how the manipulation 

of the thigh rotation offset affects the kinematic data 
output. The second part of this project is to evaluate the 
variability of the trial results within subject, within task. 
The factors that could be taken into account are sex, age, 
height, weight, original thigh rotation offset, and BMI.

•   This topic is being researched because sports 
injuries are fairly common in sports, and it impacts 
a lot of athletes. An injury could mean the end of an 
athlete’s career, causing them to lose a scholarship 
or endorsement. It could also bring down a team due 
to them losing a crucial player. Sports injuries can 
also cause reoccurring pains and problems later in the 
athlete’s life. This study analyzes the accuracy of the 
sports tasks based off the variability in the specifi c 
trials. Results of this study could improve the sports 
evaluations so athletes can be sure how and when to train 
to prevent injury or reinjury and improve performance.

   Resu

lts
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   Results    Bibliography

•   The two main variables used to determine if an athlete can return 
to sport, Flexion, and Hip Rotation, have the highest degrees of 
variability for both cutting and drop jump trials. These are the 
variables that reveal that the athlete’s shock absorption and hip 
stability have the highest variability for both cutting and drop jump 
trials, and determine whether the athlete has the ability to prevent 
injury during two common tasks performed regularly during 
physical activity. Therefore, their variabilities should be taken in 
consideration more than others.

•   The differences between the variabilities are not automatically 
considered to be signifi cant because the range of reasonable results 
differs for each variable because it is affected by the original task’s 
range of motion. Having a large range of variability for a task with 
a small range of motion would be more signifi cant than a large 
variability for a task with a large range of motion.

•   The average variability for regular athletes within tasks could be 
used to determine the threshold of signifi cance for the variability 
because it is not affected by anatomical differences between sex, 
age, BMI, and overall body shape and height. However, it does take 
into account whether the athlete has the ability to repeat the task in 
the same way each time, which affects the overall variability for 
each athlete.

•   It would be most accurate to use the average of multiple trials 
performed by the individual athlete to determine whether the athlete 
can return to sport because the result would be based solely off the 
athlete’s personal average.
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Though gp96 is heavily involved in TLR4 traffi cking and cell 
surface biogenesis, whether gp96 is a part or a pivotal point in the 
TLR4 signaling pathway is not currently known. Based on the 
results from the testing with Semapimod, it appears that gp96 is 
extremely important in activating the TLR4 signaling pathway.

Therefore, we tested the hypothesis that targeting gp96 on 
the cell surface would inhibit TLR4 signaling and tested 
the effects of direct inhibition of gp96 on TLR4-initiated 
responses with the use of antibodies and synthesized binding 
peptides.

  Purpose

The purpose of this research is to examine the effects of gp96 
binding on the rest of the TLR4 pathway using gp96 inhibition 
methods.

   Abstract
Toll-like receptors (TLRs) are important cell surface 
receptors in the infl ammatory response, activated upon 
binding with foreign pathogens. Inhibition of certain 
TLRs can lead to the alleviation of severe infl ammation 
caused by over activation of TLRs, a condition seen in the 
gastrointestinal disease Necrotizing enterocolitis(NEC). This 
project attempts to block the TLR4 infl ammatory response 
by targeting a TLR chaperone protein, gp96. We believed 
that inhibition of cell surface gp96 in IEC-6 cells after cell 
exposure to LPS would block the TLR4 signalingpathway, 
and attempted this inhibition using gp96 specifi c antibodies 
and synthesized binding peptides. Our data proved 
inconclusive as both approaches yielded no positive results 
in the degradation of             a regulatory protein in the TLR4 
pathway.

  Introduction
Necrotizing enterocolitis (NEC) is the most common 
gastrointestinal disease that affects underweight preterm 
infants. NEC continues to affect 10% of premature infants, 
and the current mortality rate is 50% depending on severity. 
NEC is characterized by excessive infl ammation in the gut, 
destruction of the intestinal epithelium, or even perforation 
of the intestinal cell wall.

Infl ammation fi rst occurs when bacterial structural 
components bind to cell surface receptors on intestinal 
epithelioidcells called Toll-like receptors (TLRs) and 
initiate the innate and adaptive immune responses.

in the degradation of             a regulatory protein in the TLR4 
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   Method

   Results
The cells were lysed and their contents run through a protein 
immunoblotin order to detect the disappearance of i�B-�, 
a regulatory protein involved in the TLR4 pathway that is 
degraded as a result of gp96 inhibition. No degradation was 
observed. IEC-6 cell treatment using both methods failed to 
have an effect on the TLR4 signaling pathway.

   Bibliography

IEC-6 cell treatment with antibody
Reasons why our IEC-6 cell treatment with anti-gp96 antibody may 
not have worked:
•   Our circumstances inhibit our ability to study the structure and 

binding capabilities of the anti-gp96 antibody we produced. We do 
not know where on the gp96 that the antibody binds to, and this 
particular antibody could be binding to an area that would have no 
effect on the overall function of gp96.

•  We may not have used the correct type of antibody.

IEC-6 cell treatment with synthesized binding peptide
Reasons why our IEC-6 cell treatment with synthesized binding 
peptides may not have worked:
•   The dynamic nature of proteins and constantly changing 

confi guration of the dimer from a closed to open state leads to some 
proteins that exhibit strong interactions in certain domains and 
some that exhibit weak ones.

•   The peptide strand could assume a different conformation than the 
sequence in the wild-type protein.

•   Possible cooperative interactions throughout the protein can make 
binding to a certain region of the protein rather insignifi cant.

We hope to see positive results as we move forward with our 
experimentation, as proper binding and inhibition of gp96 and 
the TLR4 pathway could elucidate more about the workings of 
Semapimod.
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   Abstract

In this study, we investigated the molecular mechanisms 
by which TNF blocks NRG4 expression. Intestinal 
subepithelialmyofi broblastcell cultures were treated with TNF 
along with various inhibitors, each targeting a different part of 
the TNF signaling cascade, in order to pinpoint which one is 
specifi cally responsible for NRG4’s downregulation.

We found that cells treated with inhibitor for the STAT3 
section of the pathway and TNF expressed NRG4 at a 
rate approximately six times higher than cells treated with 
TNF alone, indicating that signal transducer and activator 
of transcription 3 (STAT3) plays a critical role in NRG4 
downregulation. In addition, we have shown that the p38, 
ERK MAPK, and JNK inhibitor-treated cells displayed no 
signifi cant recovery of NRG4 expression, ruling out their 
involvement in NRG4 downregulation.

   Introduction

•   Infl ammatory Bowel Disease (IBD), affecting ~1.4 
Americans annually, is characterized by chronic intestinal 
infl ammation caused by immune hypersensitivity to 
pathogens and normal gut microbiota. Normal infl ammation-
caused apoptosis therefore occurs at a higher rate, making 
the epithelium permeable to pathogens and resulting in more 
infl ammation virtually ad infi nitum.

•   Our lab had previously discovered that the neuregulin-4 
(NRG4) ligand, which triggers anti-apoptotic mechanisms 
via the ErbB4 pathway, was found in lower levels in IBD 
patients, while TumorNecrosis Factor (TNF), a cytokine 
which triggers NRG4 down-regulation, was present in 
elevated levels.

•   Most treatments currently focus on TNF inhibition via 
immunosuppression, but these treatments are often 
ineffective or have serious side effects.

•   Our lab decided to shift focus to epithelial survival by 
attempting to locate the site in the TNF signalling cascade 
at which NRG4 is down-regulated. Various pharmacological 
inhibitors were applied to Intestinal SubepithelialMyofi b
roblasts(ISEMFs) and we found that the STAT3 kinase is 
implicated in NRG4 down-regulation.

•   Initial hypothesis was that p38 would be implicated in 
NRG4 down-regulation, but this was disproven; ERK MAPK 
& JNK kinases also found irrelevant

   Method

Sample.
•   Performed on human intestinal sub-epithelial 

myofi broblast(ISEMF) cells.

•   Plated in a 10cm3cell culture dish along with 10mL 
Dulbecco’s Modifi ed Eagle Medium (DMEM 1X) with 4.5 
g/L glucose, L-glutamine, sodium pyruvate, and 10% fetal 
bovine serum.

•   One plate left untreated & used to maintain the cell line 
for subsequent trials; cells otherwise distributed amongst 
6cm3plates for treatment.

•   Immunofl uorescence was used on ISEMF human surgical 
tissue biopsies to confi rm the presence of NRG4 in these 
cells.

Data Collection Methods.
Time Course
•   TNF-treated ISEMFs were left for two, four, eight, and 16 

hours before RNA was isolated in order to determine TNF’s 
rate of action on these cells.

TNF Concentration Curve
•   ISEMFs were treated with TNF in concentrations of 100, 10, 

and 1 ng/mL to determine effective minimum dose.

Inhibitor Studies
•   After 16-24 hours of treatment, RNA was extracted from the 

cells and used to make cDNA.

•   cDNA was analyzed using real-time qPCRto determine the 
relative expression level of NRG4 RNA in ISEMFs, using 
human HPRT1 gene as endogenous control.

   Purpose

•   The purpose of this research is to determine which 
section of the TNF signalling cascade in Intestinal 
SubepithelialMyofi broblastsis responsible for NRG4’s 
down-regulation.
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   Results

•   Inhibition of the STAT3 pathway in human ISEMFs was 
associated with a signifi cant recovery in NRG4 production 
relative to ISEMFs treated with TNF alone. This effect was most 
prevalent with higher STATTIC concentrations (20ng/mL).

   Discussion / Conclusion

•   TNF signaling causes down-regulation of NRG4 via the STAT3 
kinase.

•   Inhibition of kinases involved in the JAK-STAT pathway leads to a 
recovery of NRG4 production.

•   Inhibition of kinases involved in the JAK-STAT pathway leads to a 
recovery of NRG4 production.

•   Inhibition of kinases involved in the JAK-STAT pathway leads to a 
recovery of NRG4 production that could assist in treatment for IBD & 
other infl ammation-characterized conditions.

•   However, Stattic, the pharmacological inhibitor of STAT3, is 
increasingly cytotoxic at higher concentrations, thus other inhibitors 
or genetic manipulation that target the JAK-STAT pathway may be 
more benefi cial.
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   Abstract

Retinoblastoma (Rb) is the most common pediatric eye tumor. 
Common treatments include enucleation, radiation therapy, 
and chemotherapy. Studies on chemotherapy, however, 
indicate that the use of chemotherapeutic drugs to kill tumor 
cells may also increase the expression of survivin, a molecule 
involved in preventing apoptosis, or programmed cell death, 
of cancerous cells. Previous experiments report that YM155, a 
survivin inhibitor, used with carboplatin, a chemotherapeutic 
drug currently used for Rb treatment, can be effective in 
decreasing survivin expression and enhancing tumor cell 
death. The aims of our research were to conduct a) in vitro 
experiments to ensure that survivin expression in luciferase-
transduced Rb lines CHLA-215 and CHLA-246 used for the 
in vivoexperiments responded to carboplatin, YM155, and the 
combined treatment in a similar way to the parental cell lines 
b) in vivo experiments using CHLA-215LUV cells injected 
into immunocompromised mice eyes and bioluminescence 
imaging to evaluate Rb response to treatment. Our results 
showed that in all Rb cell lines, carboplatin enhances survivin 
expression while YM155 decreases levels of survivin induced 
by carboplatin. YM155 was effective in inhibiting survivin 
expression following carboplatin treatment and increased the 
effectiveness of the chemotherapy in the Rb tumors as well.

   Introduction

•   Retinoblastoma, arising from a mutation in both alleles of 
the RB1 gene, develops from immature retinal cells. It can 
affect one or both eyes and can be inherited or sporadic.

•   Chemotherapy, the use of cytotoxic drugs to treat cancer, 
has great potential for Rbpatients; other treatments such 
as radiation therapy may cause signifi cant side effects like 
vision loss. Carboplatin, a chemotherapeutic alkylating 
agent, induces mispairingof nucleotides, leading to the 
prevention of DNA synthesis and RNA transcription.

•   Survivin, an anti-apoptotic, pro-survival molecule expressed 
in malignant cells, inhibits caspases and blocks the 
mitochondrial pathways of apoptosis. It is up-regulated in 
the presence of chemotherapy and inhibits tumor cell death.

•   Treatments combining carboplatin with YM155, the small-
molecule survivin inhibitor, were more effective than either 
treatment alone on tumors derived from the commercially 
available Y-79 human Rb cell line.

•   CHLA-215 was derived from an untreated patient tumor. 
CHLA-246 was derived from a patient with a metastasized 
tumor that had previously been treated. Rb patient cell lines 
need to be examined to confi rm the effectiveness of the 
combined treatment modality.

   Purpose

•   The purpose of this study was to determine whether 
combining YM155 with carboplatin treatment is effective 
in inhibiting survivin expression that is up-regulated when 
Rb tumors are treated with carboplatin, thereby increasing 
the effectiveness of carboplatin treatment of Rb xenografts 
derived from patient cell lines.

   Method

•   Cell Lines: Patient cell lines CHLA-215 and CHLA-246 
were stably transduced with a lentiviral vector for luciferase 
expression and cloned.

•   In Vitro Treatment Protocol: CHLA-215 and CHLA-246 
parental and transduced cells were seeded, left untreated 
(control), treated with carboplatin (5 μM) for 48 hours, with 
YM155 (2 nM) for 72 hours, or with carboplatin combined 
with YM155. Cell proteins were harvested following 
treatment.

•    In Vitro  Treatment Protocol: For the CHLA-215 LUV 
xenografts, cells were injected into the posterior chamber 
of the eyes of Nu/Nu mice. Mice received three cycles of 
treatment by IP injection over three weeks: saline (control), 
YM155 (2 mg/kg), carboplatin (60 mg/kg), or carboplatin 
combined with YM155. Tumor growth was monitored 
using the luciferase bioluminescence, Xenogen imaging, 
and Living Image software and was measured in FLUX 
(photons/sec/cm2/steradian).

•   Western Blot Analysis: BioRad protein assays were used 
on harvested cells (in vitro) or lysed enucleated mouse 
eyes (in vitro) to determine protein concentrations. Proteins 
were separated on 8 -16% gradient gels by electrophoresis 
and transferred onto nitrocellulose membranes, which 
were incubated with primary and secondary antibodies. 
Enhanced Chemoluminescence (ECL), autoradiography, 
and densitometry were used for qualitative and quantitative 
analysis of survivin expression.
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   Results

•   Both CHLA-215 and CHLA-246 cells transduced to express 
luciferase responded similarly to treatment with YM155, 
carboplatin, and combined treatment on the transduced 
parental cells. Survivin expression was induced following 
carboplatin treatment in all cell types, and YM155 inhibited it.

•   Survivin expression was induced following carboplatin 
treatment in CHLA-215 LUV tumors and decreased when 
YM155 was added to chemotherapy.

•   Carboplatin alone decreased luciferase expression in CHLA-
215 LUV tumors, indicative of tumor size. YM155 further 
increased the effectiveness of the chemotherapy treatment.

   Discussion / Conclusion

•   Although our sample size was not large enough to get statistical 
signifi cance with a two-tailed t-test, visual trends demonstrated a 
clear pattern: carboplatin induced survivin expression, and YM155 
inhibited it.

•   Patient cell lines CHLA-215 and CHLA-246 responded similarly 
to the Y-79 line used in a previous study (Ferrario, 2013). Though 
CHLA-215 cells and tumors grew slower, the degree of response was 
greater.

•   Our study suggests that YM155 combined with carboplatin could 
indeed be an effective treatment in patients. Future studies should 
include repeats of our experiment for statistical confi rmation as well 
as work on a metastasized cell line’s xenografts like CHLA-246 LUV 
tumors.
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   Abstract

The Reduced Nicotine Cigarette Study aims to use self-
reports, a test of sustained attention, and fMRI imaging to 
provide information about the effect of reduced nicotine 
cigarettes on brain functioning, nicotine withdrawal symptoms, 
and craving. The hypothesized fi ndings would determine 
a nicotine yield that supports nicotine reduction to lessen 
withdrawal, cue-induced craving, and lack of attention. Our 
data provides evidence of a decrease in Urge to Smoke and 
craving after smoking the reduced nicotine cigarettes . There 
was an increase in attention after smoking the reduced nicotine 
cigarettes and a decrease in craving when smokers participated 
in the far condition as opposed to the near condition. Our data, 
therefore, supports our hypothesis that reducing the amount 
of nicotine in cigarettes can adequately alleviate craving, 
withdrawal, and cognitive defi ciencies.

   Introduction

•   The Family Smoking Prevention and Tobacco Control Act 
(2009) allows the FDA to regulate levels of nicotine in 
tobacco products, but research on the effects of reducing the 
nicotine yield is needed.

•   Young adults aged 18-25 have the highest smoking 
prevalence in the US at 34%.

•   Approximately 40% of smokers attempt to quit annually, yet 
less than 5% succeed in doing so, primarily due to nicotine.

•   Nicotinic acetylcholine receptors in the brain release 
neurotransmitters and hormones that modulate many of the 
emotions, cognition, and behavior of smokers.

   Purpose

The purpose of the current research is to examine whether 
reducing the amount of nicotine in cigarettes will positively 
affect the behavior, cognition, and brain function of smokers.

   Method

•This is a double-blind, randomized, within-subjects study, 
involving testing on fi ve separate days. Participants (N=11, 
Table 1) remained abstinent from drugs of abuse or alcohol 12 
hrs. prior to each visit.
Table 1 Study Demographics

•   Participants smoked one of the four reduced nicotine 
cigarettes : 0.027 mg, 0.110 mg, 0.231 mg, 0.763 mg 
nicotine-yield, or participants’ own, preferred brand (approx. 
1 mg nicotine-yield).

•   Participants completed a series of self-report questionnaires, 
cognitive tasks, and underwent fMRI scans before and after 
smoking one of the research cigarettes.

•   Rapid Visual Information Processing (RVIP) task. 
Participants view a series of single-digit numbers and 
must respond when they see three consecutive odd or even 
numbers (Figure 4).

•   fMRI scans were taken while subjects viewed 24 fi fteen 
second videos of actors smoking or not smoking. They had 
to imagine themselves as either immersed in the scene or a 
far away bystander. Participants rate their subjective craving 
levels on a 1-4 Likert scale.

•   Effects of smoking each cigarette type were analyzed in a 
general linear mixed model with cigarette type and pre/post 
smoking as factors.

•   The effect of level of dependence (FTND scores) was also 
examined in a linear regression model, before relevant post-
hoc tests were performed.
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   Results

•   Figures 2 and 3 show regression models of FTND scores 
that signifi cantly predict the variance in smoking-induced 
reductions in cigarette-craving.

   Discussion / Conclusion

•   Each cigarette type signifi cantly reduced craving and withdrawal 
scores.

•   Smoking signifi cantly improved performance on the RVIP task for 
each cigarette type.

•   Dependent smokers show a greater reduction in the Urge to Smoke 
and craving with increasing nicotine yields.

•   Both the far and close conditions alleviate the crave to smoke, but the 
far condition reduces the craving more.

•   Our data supports the hypothesis that reducing the amount of nicotine 
in cigarettes can reduce levels of craving and withdrawal and increase 
cognitive function.
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   Abstract

Invasive species have become a pernicious ecological threat 
in degraded wetland ecosystems. They can competitively 
exclude native plantsfor resources, causing widespread 
biotic homogenization, altered nutrient cycles, and lowered 
biodiversity. We tried to fi nd a correlation between soil 
characteristics and native and invasive plant species diversity 
across 13 transects in lower, mid, and upper salt-marsh and 
ruderal marsh habitats in the Ballona Wetlands. Results of 
Principal Component Analysis (PCA) and Analysis of Variance 
(ANOVA) indicate that there are signifi cant relationships 
between native-invasive plant presences and the soil parameters 
selected for this study, supporting previous hypotheses that 
signifi cant differences exist in soil composition across various 
marsh habitats. Future work will include additional parameters, 
such as elevation, hydrological connectivity, moisture levels, 
and seasonal effects on plant growth.

   Introduction

•   The Ballona Wetlands Ecological Reserve (BWER) was once 
over 2,000 acres of wetlands and salt marshes, it is now only 
600 acres (Figure 1)

•   Invasive plant species are damaging vulnerable habitats
•   The Santa Monica Bay Restoration Commission (SMBRC) is 

working to restore what is left of the wetlands
•   Our research is focused on soil characteristics and the 

relative growth of native and non-native (including invasive) 
plants

•   Data collection included soil analysis and vegetation surveys

   Purpose

The objective of this two-year investigation was to assess the 
percent of native and invasive plant species diversity across 
lower, mid, and upper salt-marsh and ruderal marsh habitats 
in the Ballona Wetlands, and to characterize chemical and 
physical parameters that could control differences in plant 
diversity.

   Method

Field work was conducted in Area B of the BWER. Soil 
samples and vegetation surveys were collected and conducted 
at 13 25-meter transects in low, mid, and upper salt-marsh, and 
ruderalmarsh habitats.

Vegetation Surveys
•   We used a Daubenmirecover-class quadrat survey to 

determine percentages of vegetation cover (live and dead of 
each species present) and bare ground cover at 5 randomly 
selected points along each 25-meter transect line

•   Plant heights were recorded at 3 points, as well as maximum 
plant height, at each of the 5 points

•   Ground moisture was also noted

Soil Analysis
•   Soil samples were collected from the start (S), middle (M), 

and end (E) of each transect by the SMBRC
•   Percent organic matter (mg) was found by combusting soil, 

then subtracting ash weight from the original sediment 
weight

•   Salinity (ppt) was measured with a refractometer
•   Grain size (% sand, % silt, % clay)
•   Sand (63+ μ), silt (4-63 μ), clay (0-4 μ)
•   Sand separated from fi nes (silt and clay) with a 62-μ sieve
•   Fines analyzed in Sequoia LISST-Portable XR laser particle 

size analyzer
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Data Analyses
•   We used Analysis of Variance (ANOVA) to analyse the 

relationships between vegetation and soil results in different 
habitats

•   Multivariate Principal Components Analysis (PCA) produced 
a Factor Loadings Plot that illustrates correlations between 
averages of soil characteristics and vegetation survey results 
across all habitats

   Results

In our results, Tidal wetland = Low salt marsh and Non-tidal 
salt marsh = Mid and Upper salt-marsh

ANOVA Results
•   Overall average native cover was signifi cantly higher in both 

tidal wetland and non-tidal salt marsh habitats than ruderal 
marsh

•   Overall average non-native and invasive cover was 
signifi cantly higher in ruderal marsh than both tidal wetland 
and non-tidal salt marsh habitats

•   Bare ground cover was signifi cantly higher in ruderal marsh 
than both tidal wetland and non-tidal salt marsh habitats

•   Salinity was higher in both tidal wetland and non-tidal salt marsh 
habitats than ruderal marsh

•   Grain size varied by habitat, but was generally higher in ruderal marsh 
habitat

•   Percent organic matter varied by habitat

Multivariate PCA Results
•   Variables were native cover, non-native cover, bare ground cover, and 

soil characteristics
•   Factors with the most correlation were soil grain size (sand versus 

fi nes) and ground cover (native cover versus bare ground cover, and 
to a lesser extent, non-native cover)

•   Together, these factors account for about 60% of variance
•   Strong negative correlation between native/non-native and native/bare 

ground
•   Higher salinity soils tend to have more natives, while lower salinity 

soils have more non-natives

   Discussion / Conclusion

Though our work produced defi nitive results, there are other chemical 
and physical soil parameters that would account for even more variance 
in vegetation cover:
•   Elevation
•   Hydrological connectivity
•   More systemized moisture measurements
•    Seasonal effects on both native and non-native plant growth

Percentage of specifi c plant species could be analyzed as well.
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   Abstract

While research about the long-term effects of concussions 
have been conducted recently, there is little research about 
concussions specifi cally from rugby play. This study employed 
written surveys and in-person interviews to establish 
quantitative and qualitative measures of concussion severity. 
According to the data collected, 100% of rugby players 
surveyed experienced headaches and dizziness post-concussion

   Introduction

•   A concussion is a temporary disturbance of brain function as a 
result of an often violent blow to the head or face, which can 
temporarily impact neurological function negatively (see Figure 1)

•   It is known that high school athletes face longer recovery times 
than collegiate athletes, on account of the younger athletes’ rapidly 
developing brains

•   This study sought to determine if these trends also apply to athletes 
in a younger age group (ages 7-18) and in rugby.

   Purpose

•   The purpose of this research is to determine if younger or 
older rugby players experience more severe concussion 
symptoms

•   This study also serves as an epidemiological reference for 
commonly experienced concussion symptoms in rugby

   Method

•   Participants in this study included members members of Los 
Angeles area rugby teams aged 7 through 18.

•   Participants completed a short survey that asked them to list the 
dates of injury and symptom resolution; symptoms experienced; 
and medical care sought

•   A quantitative measure of concussion severity was determined by 
recovery time, which was classifi ed as date injury occurred until 
symptoms were resolved

•   A qualitative measure of concussion severity was determined by 
symptoms experienced by participants

•   Participants were recruited through athletic trainers and Los 
Angeles area rugby coaches; those who provided anomalous 
survey responses were asked to complete an in-person interview

•   After collecting surveys, I analyzed responses by determining 
the total number of responses; I then determined the percentage 
of participants that experienced each symptom by dividing the 
number of symptom complaints by the total number of players 
surveyed
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   Results

•   100% of participants experienced headaches and dizziness (see 
Figure 2); all participants lost consciousness after the initial blow 
to the head that caused the concussion

•   Participants lost consciousness for a time ranging from 1 minute 
to 30 minutes

•   100% of participants had to miss school due to concussion 
symptoms

•   50% of participants experienced a decline in academic 
performance post-concussion

•   50% of participants experienced confusion, nausea, ringing in 
ears, or poor sleep (see Figure 2)

•   Mean symptom resolution time was 9.5 days
•   All participants visited a physician within 48 hours of receiving 

the concussion
•   50% of concussions were a result of being impacted by another 

player’s body part (e.g. knee)
•   50% of concussions were a result of being tackled while the 

participant’s head was already on the ground
•   75% of study participants reported a decline in academic 

performance post concussion

•   As research into the long-term neurological effects of childhood 
concussions is being conducted, it is important to study the short-term 
effects of this injury and the recovery times young athletes face

•   New brain scan systems can help doctors determine when recovery 
has occurred (see Figure 3)

•   According our data, the participant who experienced the longest 
recovery time and the most symptoms (including temporary hearing 
loss) was actually the oldest participant

•   The participants were treated through Progressive Recovery 
Programs, which included brain rest in the fi rst few days after the 
concussion occurred; participants reported symptom resolution shortly 
after brain rest period was completed

•   Headaches and dizziness were the most commonly reported 
concussion symptoms
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   Abstract

In this pilot study, we set out to create a greater understanding 
of how emotional arousal impacts our memory. Our hypothesis 
was that the arousing condition (hand grip task) would 
signifi cantly impact the success of our pattern separation 
ability. Since cortisol is a stress hormone, we expected to 
see high levels in response to the hand grip task and not the 
rest task. As cortisol levels change over the course of the 
experiment, it should predict how well they are doing on the 
pattern separation task. The results of the pilot study supported 
our hypothesis because the participants had more accurate 
answers for pattern separation task under the hand grip 
condition. Also, we found that the cortisol levels in the saliva 
samples corresponded with the different conditions. Cortisol 
levels increased and were higher in the samples during the 
arousal condition (hand grip task) than the rest task. Finally, 
the pilot study demonstrated that short intervals of mild to 
moderate physiological stressors can enhance our pattern 
separation ability.

   Introduction

•   The process of memory includes three steps: encoding (receiving 
and processing of information), storage (formation of permanent 
memories), and retrieval (recollection of previously stored 
information).

•   The part of the brain primarily associated with the process of 
memory and emotion is the hippocampus, located in the inner 
region of the temporal lobe (see Figure. 1)

•   For our experiment, we will induce stress before a pattern 
separation test. Pattern separation transforms overlapping or similar 
inputs into less similar outputs and is defi ned as our ability to 
distinguish minor changes in our environment.

•   Stress is a reaction to a stimulus that alters our physical or mental 
stability through communication between the brain and other 
systems using neural and endocrine mechanisms.

•   Cortisol is one endocrine mechanism that is mainly associated with 
restoring homeostasis following exposure to stress

   Purpose

•   The purpose of this research is to create a better understanding of 
how physiological stress affects memory and our pattern separation 
ability.

   Method

•   Participants in this pilot study included 6 younger adults (18-25 
years of age; screened for normal or corrected to normal vision 
and hearing) recruited from the University of Southern California 
SONA Psychology Pool.

•   Participants were run through a two session experiment. 
During one session, participants did a squeeze task to stimulate 
psychophysiological arousal. The other session was a rest session. 
Each session included forms(a depression CES-D form (Radloff, 

   Results
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   Results

   Abstract

In this pilot study, we set out to create a greater understanding of 
how emotional arousal impacts our memory. Our hypothesis was 
that the a•Our results suggest that our subjects were able to correctly 
items they’ve already seen before (“same” items) more often in the 
squeeze condition than in the rest condition, this was not the case with 
the items that were similar to things they had seen before where there is 
no difference (“similar” items), F(1,5) = 3.165, p = .135.
•   The results of our false alarm analysis take into account when 

participants incorrectly identifi ed an item. A lower false alarm rate 
indicates more successful memory. Participants were less likely to 
make mistakes when identifying items they’ve already seen before 
(“same” items) in the squeeze condition, rather than the rest condition. 
This was the opposite when looking at items that were similar to 
things they had seen before where there is no difference (“similar” 
items), F(1,5) = 7.685, p = .039.

•   In this study, we hypothesized that the hand grip task would 
signifi cantly impact the success of the pattern separation task. 
Also, we predicted that as the cortisol levels change throughout 
the experiment, they will refl ect how well the participants do in the 
pattern separation task.

•   If the cortisol levels are higher, the participants should be more 
successful in their pattern separation task. We found that physiological 
arousal induced in short, mild to moderate intervals can actually 
improve the accuracy of the pattern separation task.

•   The controlled variable of this pilot study (rest task) demonstrated 
that if physiological stress is not induced, the levels of cortisol (alpha 
amylase) and the accuracy of the pattern separation task will remain 
relatively constant.

•   The results also demonstrated that participants were more accurate 
when preforming pattern completion (accuracy for “same” images) 
than pattern separation.

•   In conclusion, the pilot study supported our hypothesis that 
physiological stress can improve our memory, but further testing is 
necessary to discover whether the increase in accuracy during pattern 
completion is due to an arousal effect or a valence effect

   Results

1977), a Positive and Negative Affect Scale (Watson, Clark, & 
Tellegen, 1988), a demographic questionnaire before the study, 
a Wechsler Test of Adult Reading (Wechsler, 2001) and an 
in-house questionnaire), saliva samples (four samples, see the 
task procedure fi gure below; Figure 1) and a pattern separation 
task. Appointments were scheduledbetween 12 PM and 6 PM 
to ensure that the cortisol and alpha amylase levels in the saliva 
samples would be stable. The session order was counterbalanced.
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   Abstract

Causal invariance is the assumption that causes have their 
effect no matter in what context they occur, unless evidence 
suggests otherwise. In order to reason about cause-effect 
relations, the reasoner must assume a priori causal invariance. 
Cheng has shown that both human adults and children 
assume causal invariance when learning about new causes. 
What about rats? Following the design of Cheng’s studies, 
we gave rats prior experience with an outcome (shock) that 
was either binary (on/off) or continuous in nature. Rats then 
received blocking treatment in which they learned that cause 
A was followed by shock, then that both causes A and X were 
followed by shock. If rats assume causal invariance, then 
rats that received pre-exposure to a continuous shock should 
show a strong blocking effect, whereas rats pre-exposed to a 
binary shock should not. Our results supported this prediction, 
suggesting that rats utilize a priori knowledge about invariance 
functions when learning new causal relations.

   Introduction

•   Pavlov discovered that animals are able to associate observable 
events, such as the relationship between a cue and an important 
outcome.

•   After learning that one cue signals an outcome, that cue blocks 
conditioning to added, redundant cues (Kamin 1968). The blocking 
effect occurs when a CS (X) is paired with the US in the presence 
of a previously established CS (A).

•   Blaisdell et al. (2006) showed that rats also form causal maps of 
events during Pavlovian conditioning. Park, McGillivray, & Cheng 
(in press) found evidence in humans for analytic knowledge. 
Specifi cally, they found that humans make the a priori assumption 
of causal invariance, and that the form of invariance infl uences 
cause-effect inferences made in a subsequent blocking experiment.

•   We pre-exposed rats to a shock that was either binary (on/off) or 
continuous, followed by blocking training. Like Park et al. showed 
in humans, we predicted that pre-exposure to the continuous, but 
not binary, shock would lead to rats showing a blocking effect.

   Purpose

The purpose of this research is to determine whether or not 
rats are sensitive to the type of outcome variable in Pavlovian 
Learning.

   Method

•   The animals used in this experiment were 32 female 
laboratory rats (Rattus norvegicus).

•   Magazine Training. Subjects were trained to drink from a 
dipper containing a sucrose solution.

•   Lever Press Shaping. Subjects were trained to press a lever 
for the sucrose solution.

•   CS: light of varying intensities, US: 1.2-mA foot-shock. A 
and B: different tones, X: click, +: shock.

•   Lever Press Re-shaping. Reestablish the lever and sucrose 
association before test day.

•   On test day, we recorded the number of lever presses (LPs) 
and nose pokes (NPs) that each rat made before the CSX 
(Pre CSX) and during CSX, on 3 separate trials.

•   Discrimination Ratios (DRs) were calculated for each 
trial to measure the strength of the conditioned response 
(conditioned suppression). A DR is calculated by dividing 
the number of NPs to the sucrose niche during CS X by the 
sum of the number of NPs into the niche during CS X and 
the number of NPs into the niche during the 60-s Pre-CS 
interval.

•   A 2-way ANOVA was used to analyze raw nose pokes and 
DRs. Pre-exposure (continuous vs. binary) and Blocking 
treatment (blocking vs. control) were between subject 
factors, and trial served as the repeated measure.

•   We predicted a higher DR (less conditioned suppression) 
in the blocking than in the control group that received 
continuous pre-training, but equally strong conditioned 
suppression (low DR scores) in both groups that received 
binary pre-training.
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Results
•   Rats in all groups showed very strong LP suppression with 

no group differences. However there were group differences 
in the NP responses shown below.

•   There were no Main effects of pre-exposure or blocking 
treatment (training), Fs < 2.1, ps> .15. There was a signifi cant 
interaction between these factors, F(1, 28) = 10.52, p<.01.

•   Planned comparisons revealed that the group that received 
continuous pre-exposure followed by blocking treatment 
(Continuous-Exp) showed signifi cantly less suppression than 
did the other groups. Thus, as predicted, blocking was only 
found following continuous pre-exposure, but not binary pre-
exposure to the shock.

•   Pre-exposure to the binary shock prevented the blocking 
effect from occurring.

   Discussion / Conclusion

•   The rats in the Continuous-Expgroup were more certain that X was 
not a cause of shock (i.e., X was blocked), and thus were more willing 
to search for the sucrose because they were not expecting the shock, 
and therefore not as fearful in the presence of X.

•   The rats in the Binary-Expgroup acted as if X might be a valid cause 
of shock, and thus had more fear that the shock would occur during X, 
which suppressed drinking behavior.

•   Our results show that, like humans, rats engage in analytic 
reasoning. This is important, as the only way to learn about 
new causes in the world, is to work from fundamental logical 
assumptions about the nature of the world. This was one of the 
primary arguments of Philosopher ImmanualKant (1781), who 
provided analytic reasoning as an answer to David Hume’s (1739) 
problem of causal attribution in humans.

•   We plan to continue to investigate the analytic process in rats to 
determine its properties in comparison to how this rational process 
occurs in human epistemology.
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•   Local measurements of molecular tilt, molecular orientation, 
or buried hydrogen bonding networks are obtained by adding 
a third dimension to STM sensitivity.

•   Topographic imaging displays the exposed interface while 
LBH mode reveals information about the buried or exposed 
dipolar interface.

   Purpose

The purpose of this research is to see if the buried interface of a 
two-dimensional system with added functionality can be accessed 
and measured. We seek to further understand how characteristics 
of individual molecules affect larger structures. Being able to 
observe buried interfaces enables researchers to venture further 
into fundamental chemical research, helping future endeavours in 
understanding the interface and thin-fi lm material systems.

   Method

Self-assembled Monolayer Preparation:
•   3-mercapto-N-nonylpropionamide and neat benzene (Sigma-

Aldrich , St. Louis, MO).
•   The Au{111} on mica substrates (KeysightTechnologies, 

Westlake Village, CA) were hydrogen-fl ame annealed prior 
to SAM formation.

•   Monolayers were fabricated by immersing Au substrates into 
gravimetrically prepared 1mM 1ATC9 benzoic solutions 
for 24 hours at 70˚C that was held in a gasketedglass v-vial 
(Wheaton, Millville, NJ).

•   Samples were placed in a heated Barnstead Thermolyne1400 
furnace (Thermofi scherScientifi c, Waltam, MA).

•   Substrates were rinsed thoroughly with neat benzene 
following solution deposition and dried under neat 
benzene and a stream of ultrahigh purity argon. It was then 
introduced into the UHV chamber.suppression (low DR 
scores) in both groups that received binary pre-training.

Imaging:
•   All STM measurements were performed using a custom-

built besoke-style scanning tunneling microscope held 
at cryogenic (4K) and extreme high vacuum (<10-12 torr) 
conditions.

•   Both topographic and LBH images were acquired 
simultaneously in constant-current mode with a current set 
point of 15pAand a sample bias of -0.5V (Thomas et al., 
2015).

•   All LBH images were acquired by a small AC modulation of 
the tunneling gap distance (with amplitudes of 0.1-0.6 A and 
frequencies of 3.0-3.5 kHz.) and measuring the derivative 
of the modulated current signal using a lock-in amplifi er 
(Stanford Research Systems SR850 DSP, Sunnyvale, 
CA). All images were calibrated against pristine Au{111} 
surfaces.

   Abstract

3-mercapto-N-nonylpropionamide (1ATC9) is a linear chain 
molecule that creates a highly stable self-assembled monolayer 
(SAM), with buried amide functionality, that provides an ideal 
model for direct observation of hydrogen bond dipoles through 
scanning tunnelling microscopy. The 1ATC9 samples were 
prepared using known methods to create a near homogenous 
sample with sparse tilt domains through thermal annealing. 
The topographic and LBH modes of a multi-modal STM were 
utilized simultaneously to determine the dipole offset of the 
molecules or previously “hidden” one-dimensional amide 
networks. Local barrier-height measurements reveal phase-
dependent buried hydrogen-bonding networks and molecular 
tilt angles in amide-containing SAMs.

   Introduction

•   1ATC9 forms fewer defects than those made by C12 due to 
increased intermolecular interactions among buried amide groups 
creating a hydrogen bond network just above the substrate surface.

•   Scanning tunneling microscopy provides a more detailed and 
specifi c examination of local, rare events at the interface when 
compared to averaging/ensemble methodologies.

•   The buried Au-S interface of alkanethiolatesystems, which contain 
large and accessible buried dipoles, can be probed and associated 
with the SAM’s topographic landscape simultaneously using multi-
modal STMs (Han et al., 2009).
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Image Processing:
•   MATLAB (The Math-Works, Natick, MA) was used to remove 

high-frequency noise and intensity spikes that could have 
otherwise impaired the ability to pick maxima reliably.

•   Matrixsmoothalgorithm: apply a line-by-line smoothing 
function to the raw data in the form of an n ×n pixelated 
intensity map.

•   Imtransformalgorithm: image drift corrections.
•   Localmax algorithm: locate and index local maxima or minima 

by solving for the largest intensity pixel within a defi ned radial 
vector.

•   Corr_Matrix algorithm: Compute correlation, via a block-matching 
approach, between sliding image patches centered around a single 
molecular or dipolar extrema. (Thomas et al. 2015)

•   EmpiralMode Decomposition: Detects and decomposes a signal 
into principal “modes” by detecting local minima/maxima in 
a signal, estimating lower/upper envelopes by interpolation 
of indexed extrema, removing the envelope average, isolating 
the high-frequency oscillations as a “mode” of a signal, and 
continuing recursively on the remaining “low-pass” centerline. 
(Dragomiretskiy et al.2014)

   Discussion / Conclusion

•   The local tunneling work function and the largest buried dipolar 
interface, can be probed and correlated with submolecularprecision.

•   We have measured and confi rmed that multi-modal STM can probe 
hydrogen bond dipolar metwokswithin amide-containing SAMs, 
visualized differently oriented buried domains, and have measured a 
phase (molecular tilt) dependence within 1ATC9 buried domains in 
local barrier images.
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 Abstract
Research conducted to have successful socially assistive 
robots (SAR) as mentors and teachers is interdisciplinary and 
many fi elds such as children’s learning abilities, character 
development, the importance of non-verbal gesturing, and 
coding were explored in this project. We found that although 
a child’s learning style, was not predictive of a child’s 
performance, a child’s response time to a question was a 
predictor of performance. However, because the research is 
so interdisciplinary, there are still many aspects of the project 
that need work. Any factors affecting the child’s performance, 
other than the child’s knowledge, need to be eliminated. 
Looking forward, I believe it would be important to analyze 
the child’s engagement, to see whether or not it is predictive 
of performance. Engagement would be determined through the 
child’s eye gaze and posture.

   Introduction

•   Modern research is exploring how robots can offer 
supplementary social and assistive companionship for 
individuals with specifi c needs. For example, socially assistive 
robots have been studied to assist individuals affected by stroke, 
Autism Spectrum Disorder and Alzheimer’s (Matarić, n.d.).

•   We are researching how Human-robot interaction (HRI) can 
provide support for children to learn number concepts through 
play. Preschool-level math includes being able to count in a 
sequence, determine numerical symbols and their magnitudes, 
and compare lesser or greater quantities. (CA Department of 
Education, 2013). The game is developed so that children can 
be introduced to, practice, and learn these skills; activities in the 
game are designed with developmentally appropriate practices 
and incorporate different learning styles from the Felder-
Soloman learning style guidelines (Felder, R. M., & Soloman, 
B. A., 2000).

   Purpose

•   The purpose of this research is to create a robot-computer 
system, which can be developmentally appropriate and 
interact with a child so that the child can receive long-term, 
individualized, adaptive mentors. I am focusing on SAR for 
mitigating education challenges that are face by preschoolers 
from an underserved community.

Method

Experimental Setup of SAR System.
•   The character development of the robot was created by 

writing a background story, as a way to improve the 
interaction with the children.

•   Rather than using text-to-speech (TTS) for the robot to 
verbally communicate, a script was written and recorded 
using the program Audacity to ensure that the children could 
understand the robot.

•   The robots non-verbal gestures were created on 
Choreograph, a software that allows a use to control the 
NAO robot wirelessly.

Data Collection Methods.
•   Participant’s parents and teachers completed surveys that 

informed us on what type of learning style the child would 
most strongly be categorized in.

•   Participants were video recorded with a side-view camera, a 
top-view camera, and a front-view camera while completing 
the math exercises on the tablet. The front camera is 
to investigate facial expressions, the side camera is to 
investigate posture data, and the top camera is to show the 
amount of time it took for the child to choose an answer and 
any hesitation.

Analyses
•   MatLab was used to analyze the survey data, Excel was used 

to analyze the performance data
•   ELAN (a program to annotate video and audio sources) was 

used to analyze the front-view video camera data
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Results
•  Performance is rated on a scale from 0 to 3.
•   0 means they chose the correct answer on the fi rst try, 1 

means it took them two tries to choose the correct answer, 2 
means it took them three tries to choose the correct answer, 
and 3 means the question was too diffi cult for the subject so 
they moved on to another activity. The lower the number, the 
better the children performed.

  Discussion / Conclusion
•   Subjects performed worst in the “Move by Symbol” activity, 

which is correlated to visual learning.
•   Subjects performed best in the “Move by Amount” activity 

which had qualities catering to both visual and verbal 
learners. However, this activity only tested subjects’ 
knowledge on the numbers 1, 5, and 10.

•   Figure 4 shows that it took the subjects more trials to 
correctly answer a question as the number increased. 
However, the number 10 is an outlier and was better 
understood than numbers 6-9, although is is larger.

•   Subjects’ learning styles were not predictive of performance.
•   Response time, defi ned by the fi rst reaction on the tablet 

after instruction is given, is a signifi cant indicator of 
performance. A quick response time correlates with a 
good performance, while a long response time correlates 
with a poor performance. In knowing that response time 
is a signifi cant of performance, the system will accurately 
predict the outcome of the child’s performance before they 
even fi nish the activity. This would supplement the system’s 
adaptation to a specifi c child’s needs and abilities.

•   Any factors affecting the subject’s performance, other than 
the subject’s knowledge, needs to be eliminated. Examples 
of these factors include the subject’s unfamiliarity with 
navigating the tablet, distractions in the room, such as 
teachers, lack of interest in the activities, and unclear 
instructions. The inability to navigate the tablet was a 
reoccurring diffi culty; many subject did not understand 
how to “drag and drop” object. Although a tutorial was 
implemented to eliminate this problem, it was not successful. 
Knowing whether or not the subject is familiarized with this 
type of technology would assist us in understanding if it was 
the technology impeding them from performing their best, 
either because it is too distracting or too foreign.
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 Abstract
Thermoelectric devices and thermoelectric power generators 
(TPG) convert thermal gradients into electric voltage but due 
to their low effi ciencies, they have not been widely used in 
commercial products. Our research revolves around creating 
a thermoelectric device and maximizing the electric potential 
gained by heating one side of the device. Using different set-
ups in experimentation, we found that maintaining a signifi cant 
temperature difference and using a periodic heat source 
produced the largest voltage. We hope to use this information 
in heat waste recovery within more commercial products, such 
as jet engines, which produce huge amounts of waste heat.

   Introduction

•   Over half of the world’s total energy generated is lost as 
waste hear

•   Thermoelectric (TE) devices have great potential to recover 
this wasted thermal energy

•   TE devices use the Seebeck effect to directly convert 
temperature gradients into voltage (Fig 1)

   Purpose

•   The purpose of this research is fi nd conditions and various set-
ups in experimentation in which we are able to maximize the 
electric voltage produced by our TE device.

•   We hypothesize that a periodic heat source will produce higher 
voltage than a steady heat source.

Method

•   Using thermoelectric modules, we were able to create a TE 
device that generated voltage when heated up.

•   Thermoelectric modules consist of two or more elements of 
n and p-type semiconductors that are connected electrically 
in series and thermally in parallel.

•   These elements are mounted between two ceramic 
substrates, which hold the overall structure together and 
insulate the individual elements from one another (and 
external mounting surfaces)

Thermoelectric Development
•   Our current set up uses a heat source, methanol gel, placed 

under a copper plate.
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•   The copper plate is placed on top of the module, which in 
turn is placed on top a heat sink.

•   Using a temperature-measuring device that is able to measure 
two or more different temperatures at once, whose wires 
consist of k-type thermocouples, we are able to measure the 
temperature difference between the two sides of the device.

•   By placing wires in between the heat sink and the cold side 
as well as the hot side, we are able to run current through the 
wires and into a circuit board.

•   Several LED bulbs are connected to the circuit board so that 
when the device is heated, the bulbs light up.

•   The voltage is measured by connecting a voltmeter directly 
to the wires.

•   When the methanol gel is left in place, the device is heated 
using a steady heat source

•   We mimic a periodic heat source by physically removing and 
replacing the heat source from the system.

•   In an effort to maintain a larger ΔT for longer, we also began 
submerging the heat sink in an ice bath prior to heating up 
the device.

  Results

•   Although the results so far have been inconclusive (the 
changes in voltage were too subtle), we did observe a slight 
increase in voltage produced with the periodic heat source

•   Average voltage (steady heat source): 1.36 V
•   Average voltage (periodic heat source): 1.5 V

  Discussion / Conclusion
•   With a steady heat source, heat is spread to the entire system 

(including the heat sink) through the copper plate.
•   This eventually causes the ΔT to become non-existent, which 

essentially causes the potential voltage produced to also 
become non-existent (according to Eq1).

•   Periodic heat sources solve the problem od unwanted heat 
distribution by allowing the system to cool.

•   The temperature difference is sustained for longer, allowing 
the production of voltage to continue.

•   We found that the colder heat sink created a larger and more 
substantial temperature difference, which also helps to create 
a larger voltage for longer

•   Between submerging the heat sink and cold water and using 
aperiodic heat source, we conclude that those two conditions 
allow for the greatest (or at least most extended time period 
of) voltage production.

   Future Work

•   Other variations in set we experimented with are 
reconfi guration of the device’s elements, specifi cally the 
circuit board

•   After reconnecting the wires from the themoelectricdevice 
to the circuit board, we noticed that the LED bulbs glowed 
brighter although the measured voltage did not change

•   Reconnecting the wires periodically to the LED bulbs may 
be an essential part of maintaining effi cient use of electricity

•   Future work calls for fi nding a more effective way to 
reconnect these wires
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   Abstract

We are exploring how the Apolipoprotein E (APOE) genotype 
and cognitive reserve (CR), affect the relationship between 
white matter (WM) integrity and age in possible preclinical 
Alzheimer’s Disease (AD). To test the effects of APOE and 
CR on the relationship between age and WM integrity we ran a 
series of statistical analyses.Our results have been inconclusive 
so far.

   Introduction

•    AD causes irreversible brain degeneration. It is believed the 
disease is caused by the buildup of beta-amyloid plaques and 
neurofi brillary tangles in the brain (Alzheimer’s Association, 
2011), which causes the loss of synapses, neuronal death and 
diminished WM integrity.

•   The best way to fi ght AD is to fi nd drugs that will halt its 
progression and ways to diagnose the earliest stages of it before 
clinical symptoms and neurodegenetarion occurs.

•   AD risk factors include the APOE E4 allele, age, and a family 
history of AD (Alzheimer’s Association, 2011).

•   Diffusion-Weighted Imaging is a form of Magnetic Resonance 
Imaging (MRI) that maps the diffusion of water molecules in the 
brain to create an image of its WM tracks. DWI can be analyzed 
using a method called Diffusion Tensor Imaging (DTI), which 
allows one to calculate diffusion metrics, fractional anisotropy 
(FA), and orientation of certain WM tracks

•   DTI also allows one to calculate FA within each voxel, which 
quantifi es the directional strength of brain tracts (Smith et al. , 
2006).

•   FA images can then be used in statistical analysis to localize 
changes possibly related to WM degeneration

•   The use of voxelwise analysis of FA images can discover ROIs to 
focus on when studying and trying to prevent degeneration.

   Purpose

•   Do the APOE E4 allele and cognitive reserve affect the 
relationship between age and White Matter Integrity?

   Abstract

•   Eddy correct repaired any possible distortions. To ready the 
images for registration in structural and standard spaces.

•   Registration combined single subjects into comparable 
groups. We used FLIRT which registered the diffusion space 
to the structural space and then to the standard space.

•   DTIFIT uses those corrected fi les, a binary mask of the 
brain, a list of gradient directions known as bvecs, and a 
list of b values used during volume acquisition, that place 
diffusion tensor models at each voxel, creating outputs that 
include FA, mean diffusivity, and the raw T2 signal with no 
diffusion weighting.

•   Tract Based Spatial Statistics (TBSS): FA images were used 
to test for differences in white matter integrity between 
varying contrasts

•   Randomise is a permutation program that generates a 
test statistic image, which is then thresholded to look for 
statistically signifi cant differences in the data.

40



// EUREKA!

•   Both the voxel-based and Threshold-Free Cluster 
Enhancement (TFCE) threshold methods were used in 
the randomise script; in order to view the voxels that are 
signifi cant at p<0.05, you must use a threshold of min=0.949 
and max=1 because the images are produced with 1-p values

   Results

•   We wanted to know how the APOE E4 allele, age and sex affected 
white matter integrity in brain, so we performed a TBSS analysis 
using 6 contrasts. The fi rst two contrasts we used represented the 
subjects with or without a homozygous or heterozygous E4. The 
next two contrasts accounted for the positive and negative effect 
of age, and the fi nal two accounted for the positive and negative 
gender affects.

•   Our results showed us that their were signifi cant results with 
contrast 4, the contrast that accounted for the negative age 
correlations. (See Figure 3).

•   To test how cognitive reserve affects the relationship between 
white matter integrity and age we performed TBSS analyses using 
the subjects WTAR scores and years of education. We used the 
median WTAR score and years of education to split the subjects 
into low scoring and high scoring groups, using 2 contrasts to 
account positive or negative correlations. No signifi cant results 
were discovered

•   The next TBSS analyses we ran tested for correlations between 
both WTAR*age and education*age. Contrast 1 tested for positive 
correlations while contrast 2 tested for negative correlations. (See 
results in Figure 4).

•   The WTAR age interaction led us to believe that WTAR scores had 
a bigger effect on the relationship between white matter integrity 
and age than the years of education did.

•   Pre-exposure to the binary shock prevented the blocking 
effect from occurring.

   Discussion / Conclusion

•  The full model analysis provided no signifi cant results.
•  The WTAR*Age results did not appear in the full model analysis.
•   The next steps to explore these inconclusive results are to remove 

each factor from the full model analysis separately to see where the 
WTAR*Age results are lost.

•  We should increase the cohort size for future testing.
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  Abstract
My lab wants to see how innate immune cell population 
changes after type II alveolar epithelial cells (AEC II) 
are killed. We analyzed images of the cells found in 
bronchoalveolar lavage fl uid from our model mice. We found 
that mild lung injury stimulates the shedding of lung epithelial 
cells into the interstitial space of the lung but has no signifi cant 
impact on the number of immune monocytes shed. In contrast, 
severe lung injury showed a signifi cant reduction in the 
number of epithelial cells that survived the lavage procedure 
and induced a modest increase in the number of immune 
monocytes.

   Introduction

•  The lung is constantly exposed to a myriad of potentially 
harmful organisms and pollutants, rendering it continuously 
susceptible to injury. In addition to protection, however, the lung 
immune system also plays a role in repair, a recent concept that 
challenges the accepted functions of maintaining homeostasis 
and neutralizing infectious agents.

•  Though lung tissue cells generally do not have a high 
cell turnover rate, certain epithelial cell populations have 
characteristics similar to progenitor/stem cells, and are therefore 
able to proliferate in response to injury with concommittant loss 
of damaged cells due to shedding (Hogan et al., 2014). These 
cells include the alveolar epithelial cells, or AECs, the cells that 
line the alveoli. Subpopulations of the AECs are the AEC II 
cells, which secrete surfactant and can give rise to AEC I, the 
cells that facilitate gas exchange.

•  We plan to determine whether the immune cell response to 
injury has a signifi cant impact on homeostasis and response to 
injury and determine how AEC II cell killing impacts epithelial 
shedding.

  Purpose

To determine how other cell populations, especially lung immune 
cells, respond to the killing of AEC II.

Method
SPCTK Transgenic Mice

•  A novel mouse model, the SPCTK mouse, was developed 
in our lab to analyze epithelial regeneration. SPCTK 
experimental mice were routinely compared to wild type 
(WT) littermates in all experiments.

•  SPCTK mice carry a transgenic DNA construct in which 
a promoter specifi c to AEC II (SPC) drives expression of 
the suicide gene Thymidine Kinase (TK) only in these lung 
progenitor cells.

•  The TK transgene activates the drug ganciclovir (GCV), 
converting it to a nucleic acid poison that kills AEC II cells 
by causing DNA strand breaks.

•  Varying the dose of GCV causes variable lung injury 
outcomes. A low dose (10mg/kg) causes killing of 57% of 
AECII and mild injury. A higher dose (50mg/kg) causes 
killing of 83% of AECII and severe injury. (GCV is injected 
interperitoneally into SPCTK and WT mice.)

•  Figure 2 shows the time frame after severe lung injury 
(50mg/kg GCV) and how the numbers of and AEC II and 
responding immune cells change.

Procedures

•  Cells are obtained by bronchoalveolar lavage (BAL): PBS 
is injected via the trachea and lung cells and BAL fl uid are 
suctioned back into a syringe.

•  BAL fl uid is clarifi ed by centrifugation. Pelleted BAL 
cells are placed into a cytospin centrofuge and spun onto a 
microscope slide.

•  Each slide was analyzed for numbers of shed epithelial cells 
and BAL monocytes. Tissue macrophages were not analyzed 
as they tend to remain tightly bound to injured epithelium, 
rather than shedding, and their representation in lavage fl uid 
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   Results

   Discussion / Conclusion

•  Shedding is caused by the disruption of homeostasis in the 
lungs; for example, old, injured, or dying cells are sloughed 
into the bronchoalveolar fl uid that lines alveoli and airways. 
In contrast to severe injury, in which more epithelial cells 
shed at later time points, with mild injury many epithelial 
cells shed at earlier time points and then the amount shed as 
time passes decreases. The more severe the injury, the more 
cells are killed and fewer survive the bronchoalveolar lavage 
procedure. The decrease of monocytes, which is seen twice, 
might allow more shedding of epithelial cells to occur. This 
is most likely due to a cell signaling issue.

•  In the future, we hope to determine the identity of the shed 
epithelial cells using marker analysis. We also hope to 
determine if the suppression of the monocyte population 
stimulates the epithelial cells to shed. Is there a natural 
course of injury? Is it a mechanistic interaction?
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   Abstract

To determine the effect that yoga has on attention and mood, the 
experimental group listened to a yoga instructional audio and 
the control group listened to a poetry audio. During the audios, 
Electroencephalogram (EEG) was used to record brain signals. 
The Inter-modal Attention Task and the ApendixA section of 
the Dundee Stress State Questionnaire (DSSQ) were used to 
evaluate immediate differences in attention and mood. If after 
listening to the yoga audio, participants showed an increase in 
attention performance and or an increase in DSSQ score, then it 
could be concluded that yoga causes an increase in attention and 
or a decrease in stress. We did not fi nd a signifi cant difference 
in percent of correct responses or median response time for the 
IMAT. We found there to be signifi cant differences between 
stress levels before and after the audio for both yoga and poetry 
participants. We were unable to analyze the EEG data due to lack 
of time, however it can be used in future studies.

   Introduction

•   Yoga is an ancient Hindu practice consisting of eight major 
limbs; the limbs of yoga that are most commonly related to 
Western culture are: ãsana, prãnãyãma, and samyama, which are 
respectively poses, breath control, and the meditative process of 
turning inwards.

•   Yoga trains the mind, promotes empathy, and stimulates critical 
thinking.

•   Our goal was to establish what functional component, the physical 
movement, breathing, or self-refl ection, or what combination of 
functional components has the largest affect on attention control 
and mood and stress.

•   This topic gives insight into the benefi ts of yoga and the 
characteristics of people whose lives would improve due to yoga.

   Purpose

•   The purpose is to determine the different effects of ãsana, 
prãnãyãma, and samyamaon cognitive and psychological 
functioning as well as characteristics of individuals who 
would benefi t from yoga.

   Method
Sample
•   All 30 of the participants were between the ages of 18 years 

old and 40 years old. Both men and women were tested.
•   Only naïve yogis were recruited as participants because it 

ensured that any benefi ts observed were due to yoga, and not 
the characteristics of experienced yogis.

Data Collection Methods
•   All participants participated in a single experimental visit 

during which they completed the experimental design 
structure shown in Fig. 1.

•   EEG data was recorded while participants performed the IMAT 
tasks and relaxation audios.

•   An instructional yoga audio was created for the experimental 
group. The yoga audio was 10 minutes long and consisted of 
instructions for six poses that could be performed while seated in a 
chair.

•   The poetry audio acted as the control and consisted of six different 
poems, which were unrelated to yoga. The poetry audio was 
structured similarly to the yoga audio in that each poem was the 
same length as the yoga segment with which it corresponded.

•   The Inter-modal Attention Task (IMAT) was used to measure 
attention both prior to and following the audios. Participants were 
instructed to attend to either auditory or visual stimuli, which 
occurred concurrently (Fig. 2). They were instructed to ignore the 
other modality (Lenartowicz, Simpson, Haber, & Cohen 2014).

•   After participants completed the testing, they were given 
questionnaires that assessed individual characteristics.

•   Following each IMAT and the audio, the ApendixA section of the 
Dundee Stress State Questionnaire was administered to evaluate 
levels of stress following the task and the immediate effect of the 
yoga and the poetry control on the stress level of the participant.

•   A resting state, eyes open-eyes closed EEG was recorded and an 
EEG that was performed while the participant made small hand 
tapping movements was recorded.

•   Paired T-tests were used to determine signifi cant differences in 
DSSQ scores.

•   The Pearson Correlation test was used to determine the correlation 
between the DSSQ scores for both yoga and poetry participants

•   When analyzingthe IMAT data, the percent of correct responses 
and median response times were compared for all participants 
before and after listening to the audios

•   The responses from a questionnaire which asked participants about 
their stress, calmness, and general mood before and after the audios 
was used.

•   The DSSQ contained two portions, Energetic Arousal (EA) and 
Tense Arousal (TA), both of which were used to measure stress.
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  Results
•   The percent of correct responses and the median response 

time during the IMAT did not show signifi cant differences 
between yoga and poetry participants.

•   Paired T-Tests showed signifi cant differences between DSSQ 
scores 1 and 2 for all participants. As expected, the yoga 
participants showed signifi cantly smaller differences between 
DSSQ 2 and 3 than poetry participants.

•   While both groups showed a decrease in stress, poetry 
participants showed a larger increase in DSSQ score (Fig. 3).

•   Yoga participants showed a greater increase in DSSQ score 
for tense arousal, while poetry participants showed a greater 
increase in DSSQ score for energetic arousal.

•   The debriefi ng questionnaire showed a larger improvement in 
general mood and calmness and a larger decrease in stress for 
yoga participants (Fig. 4, 5 & 6).

   Discussion / Conclusion

•   The insignifi cant differences of the correct responses, and median 
response time could be due to small sample size or very high starting 
accuracies. For future studies a larger sample size should be used.

•   Participant responses in regards to change in mood, change in stress, 
and change in calmness support our hypothesis that yoga improves 
mood and decreases stress. In some cases poetry had the the same 
effect on participants.

•   The DSSQ scores show a decrease in stress for yoga and poetry 
participants.

•   Though we were unable to analyze the EEG data due to lack of time, 
it can be used in future follow up studies
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   Abstract

Idiopathic Pulmonary Fibrosis (IPF) is a progressive, chronic, 
and fatal scarring lung disorder of unknown etiology that results 
in respiratory failure and death if gone untreated.  No model 
of this scarring is available, so our approach is to use Induced 
Pluripotent Stem Cells (iPSCs) to model IPF in a cell-culture 
dish. In order to prove that the iPSC IPF model could prove a 
viable model for IPF, we analyzed the iPSC derived IPF cells 
according to the 5 characteristics of IPF. We found that the iPSCs 
reprogrammed from IPF patient samples develop scarring in the 
cell culture dish that closely resembles scarring in IPF patients. 
Our data also suggests that the iPSC derived IPF cells show an 
increased activation of TGF-beta and have an invasive phenotype. 
This induced pluripotent stem cell technology, if proven a feasible 
model for IPF, can be used in future experiments on the disease 
and provide a greater amount of samples for drug testings and 
therapies trying to fi ght the disease.

   Introduction

•   Idiopathic Pulmonary Fibrosis (IPF) is a lethal interstitial lung 
disorder of unknown origin, with very few treatment options.

•   IPF is characterized by an excessive proliferation and 
differentiation to myofi broblasts in the lungs, resulting in scars 
(fi brotic foci) that lay down excessive extracellular matrix and 
destroys the lung architecture, causing respiratory failure and death.

•   Three other secondary features of the disease include an invasive 
phenotype, an increased activation of TGF-beta, and a upregulation 
of fi brosis relevant gene.

•   Most common model being used is the bleomycin-induced fi brosis 
rodent model, however, the fi brosis fi xes itself within 3-4 weeks of 
injury.

•   In-vitro models of this disease are also inaccurate, since primary 
cultures from healthy and IPF affected lungs do not phenocopy the 
disease in a dish.

•   Because of the insuffi cient knowledge about IPF, the search for 
drugs to combat it has proven largely futile, resulting in only two 
clinical trials that have shown to be marginally successful.

•   Stem cell technology has already been used in many 
advanced therapies and studies of other diseases like many 
neurodegenerative, cardiac, pancreatic and hepatic disorders.

   Purpose

   Purpose

The goal of this research is to determine if Induced Pluripotent 
Stem Cell technology can provide a viable model for 
Idiopathic Pulmonary Fibrosis.

   Method

In order to characterize the cells, protocols were created 
to show if the iPSC IPF cells exhibited the classifying 
characteristics of classic IPF cells:

Generation of the IPF and Healthy iPSCs 

•   Fibroblast cells from lung biopsies of healthy subjects and 
IPF patients were plated, transduced with STEMCAA vector, 
and incubated. 

•   Colonies were picked mechanically, cultured, and passaged 
onto new plates. Colonies were expanded and stored.

 
Generation of  iPSC IPF and iPSC Healthy mesenchymal cells

•   5 - 7 days before the start of the mesenchymal differentiation 
protocol, one confl uent dish of IPF patient lung fi broblast 
derived iPSC culture was split 1:6. 

•   Embryoid bodies were prepared by washing the plate once 
gently, followed by incubation with 1mg/ml dispase. 

•   After incubation, the wells were rinsed gently and the 
colonies were scrapped, collected in medium, allowed to 
settle and washed once with embryoid body (EB) medium.

•   The EBs were then plated and incubated, and allowed to 
spontaneously differentiate by collecting them and re-
seeding them on dishes as adherent cultures. Outgrowths 
were collected and also re-seeded. 

•   The procedure was repeated for two passages, and the culture 
at this point contained mainly cells of mesenchymal lineage.

Staining
•   Cells were immunostained with anti-mouse alpha smooth 

muscle actin,anti-rabbit collagen-1 and anti-rabbit vimentin.
•   Samples were incubated in PBS containing Triton X-100 

to permeabilize the cells and aid in the penetration of the 
staining antibodies. 
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The cells were incubated in a blocking solution of 10% serum 
from the same species that the secondary antibody was raised 
in, then incubated in the primary antibody solutions overnight. 
The cells were washed and then incubated with the fl uorophore 
conjugated secondary antibody, and then imaged. 

TGF-ß Activation 

•   Mink Lung Epithelial cells (mLEC) were cultured, then 
separately given 6 different types of media: media without 
serum, media with serum, media with serum + 10 ng/ml of 
TGF-ß, conditioned media from control stromal cells, and 
conditioned medias from disease models of two different 
lines for 48hrs.

•   The cells were lysed and a luciferase assay was perfomed 
by mixing the cell lysate with Luciferase Assay Reagent, 
and the light emitted by the reaction was then measured in 
Relative Light Units using a 20/20n Luminometer

Quantitative Real-Time Polymerase Chain Reaction
Total cellular mRNA was extracted using a Qiagen 

•   RNEasy® isolation Kitr from D4 and D13 cultures of the 
disease model.

•   500 ng of the mRNA was reversely transcribed into 
complementary DNA (cDNA) using TaqMan® Reverse 
Transcription Reagents according to the manufacturer’s 
recommendation. 

•   Quantitative reverse transcription-PCR (qRT-PCR) was set 
up using an Applied Biosystems Step One Plus Real Time 
PCR System for A2M and CHI3L1 genes. 

   Results
   Discussion / Conclusion

•   The iPSC model of IPF is the fi rst ever model to phenocopy a fi brotic 
disorder invitro. 

•   The iPSC IPF derived mesenchymal cells showed a fi brotic phenotype 
laying down extracellular matrix unlike the cells from healthy iPSC 
derived mesenchymal cells.

•   A more accurate analysis and procedure is needed to conclusively 
prove that there is an increased activation of TGF- ß in the iPSC IPF 
cells.
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  Abstract
Computational modeling is a growing technique that is used 
to analyze the growth of cancer cells. However, a major 
problem faced in computational modeling and data analysis 
is fi nding the most accurate computer language to represent 
one’s data. By building visualizations, we were able to analyze 
the different trends within the simulation data. As this project 
is not concluded, fi nalized results have not been completed. 
However the visualization remains successful so far. 

   Introduction

Cancer consists of a category of diseases caused by the 
uncontrollable division of abnormal cells in a certain part of 
the body. Since cancer is caused by both internal factors, like 
hormones and immune conditions, and external factors, like 
exposure to radiation and carcinogens like tobacco, anyone can be 
affected by it. Thus, it is essential to research ways to help prevent 
and treat the range of diseases. 

Because cancer is a complex disease to control, there are many 
challenges that can occur such as Hypoxia and Angiogenesis. 
Scientists have to understand the complications related to cancer 
so they can make improvements in their cures. For example, 
personal medicine is a new individualized and targeted treatment 
strategy that doctors are now able to use. Personalized medicine 
allows them to learn more about a patient’s genetic makeup and 
help comprehend the biological framework of the tumor. Thus, 
computational modeling takes personalized medicine one step 
farther as a patient’s biopsy can be used to create a model of the 
tissue and doctors can sample different treatments. 

Ductal Carcinoma In Situ, DCIS, is a precursor to breast 
cancer. Computational modeling can be used to show the 
growth of DCIS cells in a patient. From there visualizations of 
the data can help determine and analyze trends of the data. 

   Purpose

The purpose of this research is to build a visualization of 3-D 
simulation data in Python

   Method

•   Participants in this study included Morgan Smith, Dr. Paul 
Macklin, and Dr. Darren Kessner. 

•  All programming was undertaken in Python 3.4 

•   Participants sorted through the XML fi le and picked the 
different attributes to consider for each cell such as mass and 
nuclear mass.

•   Participants then created histograms and scatterplots to 
visualize the trends occurring in the simulation 
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   Results

We found the building of visualizations to be successful so 
far. However, there has been a bug in the histograms that still 
needs to be fi xed in order for it to successfully run. 

   Discussion/Conclusion

As the project is still continuing for next year, the participants 
have not concluded the trends found from the dataset. We are 
currently creating different histograms and graphs to gain 
several perspectives of the dataset. 

In the future, we will be looking at more complex datasets 
and seeing if the visualizations are just as successful. 
Although there have been many hurdles through building the 
visualization, so far we have been successful. 

   Bibliography

1. Macklin, P., Edgerton, M., Thompson, A., Cristini, V. (2012, 
January 21). Patient-calibrated agent-based modeling of ductal 
carcinoma in situ (DCIS): From microscopic measurements 
to macroscopic predictions of clinical progression. J. Theor. 
Biol. Retrieved From http://MathCancer.org/Publications.
php#macklin12_jtb

2. University of Georgia. (2012, May 4) Hypoxia may 
be a primary cause of uncontrollable tumor growth in 
cancers. Retrieved From http://news.uga.edu/releases/article/
study-suggests-new-approach-to-explain-cancer-growth-low-
oxygen-levels/

49



Taryn Akiyoshi ’15
Mentor: Dan Ruderman PhD & Katherin 
Patsch PhD, USC Institute for Genetic 
Medicine, Center for Applied Molecular 
Medicine, Los Angeles
Cell-To-Cell Variability (CCV) In The 
Androgen Receptor (AR)

Kendall Amon ’16
Mentor: Mara Mather  PhD, USC 
Department of Gerontology, Davis 
School of Gerontology, Los Angeles
The Effects Of Physiological & 
Psychological Stress On Memory

Leonetti/O’Connell Family Honors Research in Science Program 

Laura Bedoyan ’15
Mentor: Aaron Blaisdell PhD, UCLA 
Department of Psychology, Los Angeles
Sensitivity To Type Of Outcome 
Variable In Rats During Pavlovian 
Learning

Kalia Bornstein ’15
Mentor: John Dorsey PhD, Loyola 
Marymount University Department of Civil 
Engineering & Environmental Science, 
Los Angeles
Effect Of Soil Characteristics On 
Relative Native And Non-Native Plant 
Growth In Various Marsh Habitats In 
The Ballona Wetlands

Haeyun Chong ’16
Mentor: Paul Weiss, PhD, UCLA 
Department of Chemistry and 
Biochemistry, Los Angeles
The Future Direction Of Cage Molecules 
And Their Applications In Self-Assembly

Xochitl Green ’15
Mentor: Mark Cohen PhD & Agatha 
Lenartowicz PhD, UCLA Staglin Center for 
Cognitive Neuroscience, Los Angeles
The Effects Of Yoga On Attention

MENTORS AND 
RESEARCH TOPICS

5050

20
15

-2
01

6



Seungwon Ha ’15
Mentor: Charles Gomer, PhD, University 
of Southern California Keck School of 
Medicine, Department of Pediatrics, 
Los Angeles
Effects Of YM155, A Survivin 
Suppressant, And Carboplatin In A 
Mouse Tumor Model Of Retinoblastoma

Allison Haldeman ’15
Mentor: Kasper Wang MD, The Saban 
Research Institute at Children’s Hospital 
Los Angeles and University of Southern 
California, Los Angeles
Investigating The Role Of Toll-Like 
Receptor 3 Signaling In Liver Fibrosis 
Associated With Biliary Atresia

Jane Irons ’15
Mentor: Mark Frey PhD, The Saban 
Research Institute at Children’s Hospital 
Los Angeles and University of Southern 
California, Los Angeles 
Molecular Mechanisms Of NRG-4 
Suppression By TNF Signalling

MENTORS AND 
RESEARCH TOPICS

// EUREKA!// EUREKA!

5151

Francesca Kang ’15
Mentor: Tishya Wren PhD, Children’s 
Hospital Los Angeles Children’s 
Orthopaedic Center, John C. Wilson, Jr. 
Motion Analysis Laboratory, Los Angeles
Assessment Of Biomechanical 
Evaluation Protocol Parameters

Avery Kaplan ’15
Mentor: Bergen Nelson, MD David Geffen 
School of Medicine at UCLA, Dept of 
Pediatrics
Can Providing Extra Care For Children 
With Special Health Care Needs Keep 
Them Out Of The Hospital?

Tessa Liebes ’15
Mentor: Susan Bookheimer, PhD and  
Tessa Harrison PhD, Center for Cognitive 
Neuroscience, Dept. of Psychiatry and Bio-
behavioral Sciences, UCLA
The Link Between The APOE 4 
Gene, Cognitive Reserve, And Brain 
Degeneration

Gabrielle Luu ’15
Mentor: Henri Ford M.D., M.H.A, The 
Saban Research Institute at Children’s 
Hospital Los Angeles and University of 
Southern California, Los Angeles
The Effect Of Gp96 Inhibition On The 
TLR4 Signaling Pathway In Necrotizing 
Enterocolitis

Katherine MacCary ’15
Mentor: Tracy Zaslow, M.D Children’s 
Hospital Los Angeles, Sports Medicine and 
Concussion Program, Los Angeles
Concussions In Pediatric And 
Adolescent Rugby Players

Chase Manze’15
Mentor: Brigitte Gomperts MD, Mattel 
Children’s Hospital, David Geffen School 
of Medicine, Department of Pediatrics, 
Division of Hematology Oncology, 
Los Angeles
Can Induced Pluripotent Stem Cell 
Technology Provide A Viable Model For 
Idiopathic Pulmonary Fibrosis?

Caroline Raquel ’16
Mentor: Jill McNitt-Grey PhD, USC 
Department of Biological Sciences, 
Los Angeles
Impact Of Weekly Dance Class On 
Mobility And Quality Of Life Of Patients 
Suffering From Parkinson’s Disease And 
Post-Stroke

Raquel Santizo ’15
Mentor: Maja Matari� PhD, USC Viterbi 
School of Engineering, Department 
of Computer Science, Robotics and 
Autonomous Systems Center, Los Angeles
Socially Assistive Robot For Teaching 
Preschool Children Number Concepts 
Through Play

Morgan Smith ’16
Mentor: Paul Macklin PhD, Institute for 
Genetic Medicine, Center for Applied 
Molecular Medicine, Los Angeles
Building A 3-D Computational Model Of 
Tumor Cells Based On Visualization Of 
Simulation Data

Julia Tobin ’15
Mentor: Edythe London PhD, and Paul 
Faulkner PhD, UCLA Semel Institute for 
Neuroscience and Human Behavior, Los 
Angeles
The Value Of Reduced Nicotine 
Cigarettes In Smoking Cessation

Margaret Weng ’15
Mentor: Denise Al Alam, PhD, The Saban 
Research Institute at Children’s Hospital 
Los Angeles and University of Southern 
California, Los Angeles
The Role Of PID-1 In Lung Development 
And Disease

Wallace Wennerberg ’15
Mentor: Barbara Driscoll PhD, The Saban 
Research Institute at Children’s Hospital 
Los Angeles and University of Southern 
California, Los Angeles
Does Immune Cell Response To Injury 
And/Or Aging Have A Signifi cant 
Impact On Homeostasis And The Ability 
To Respond To Injury?

Alanna Wolf ’16
Mentor: Matthew Dean PhD, Computation 
and Molecular Biology, University of 
Southern California, Los Angeles
Investigating Resistance To Murine 
Leukemia Viruses In Lake Casitas 
Mouse Colony

Victoria Yim ’15
Mentor: Austin Minnich PhD, California 
Institute of Technology, Department of 
Mechanical Engineering, Pasadena
Heat Waste Recovery Through 
Principles Of Thermoelectrics And 
Thermoelectric Devices



Maja J. Matarić
Professor and Chan Soon-Shiong Chair in Computer 
Science, Neuroscience, and Pediatrics, USC
Director, Center for Robotics and Embedded Systems 
(CRES), USC
Co-Director, USC Robotics Research Lab
Vice Dean for Research, Viterbi School of Engineering, USC

Connie Butler ’80
Visiting Professor, 
Roski School of Fine Arts, USC 
Robert Lehman Foundation Chief Curator of Drawings, 
The Museum of Modern Art

Kathlyn Cooney, Ph.D
Professor of Egyptian Art and Architecture, UCLA

Barbara A. Driscoll, Ph.D.
Principal Investigator, The Saban Research Institute, 
Children’s Hospital Los Angeles 

Andrea Ghez, Ph.D. 
Chair in Astrophysics, Department of Physics and
Astronomy, UCLA
2008 MacArthur Foundation Fellow

Mary Helen Immordino-Yang, ED.D.
Assistant Professor of Education, Rossier School of 
Education, USC
Assistant Professor of Psychology, Brain and Creativity 
Institute, USC

52

GUEST 
SPEAKERS 
Students in the Program participate in an annual dinner to give recognition and 
thanks to their mentors.  The list below provides a sampling of the illustrious array 
of guest lecturers who have recently spoken at the Mentors’ Dinner. 

Leonard Kleinrock, Ph.D.
Distinguished Professor of 
Computer Science, UCLA
2007 National Medal of Science Winner

Kelsey Martin, M.D., Ph.D.
Professor of Psychiatry and Biobehavioral Sciences and 
Biological Chemistry, UCLA

Lynn Paxton, M.D., M.P.H., ’77
Head of the Antiretroviral Chemoprophylaxis and 
Microbicides Team, Epidemiology Branch, Division of HIV/
AIDS Prevention, Centers for Disease Control

Tishya A. L. Wren, Ph.D.
Assistant Professor of Research, Departments of 
Orthopaedics, Radiology, and Biomedical Engineering, USC
Director of Research, Motion Analysis Laboratory, Children’s 
Orthopaedic Center, Children’s Hospital Los Angeles

Paul Weiss, Ph.D. 
Professor of Chemistry & Biochemistry and 
of Materials Science & Engineering, UCLA



// EUREKA!

In 2007, the Leonetti/O’Connell Family Endowed Fund was established at Marlborough School 

to support the Honors Research in Science Program, and in 2013, the Leonetti/O’Connell 

Family Foundation expanded its generosity to include the Honors Research in Humanities and 

Social Sciences Program.  These distinctive Programs provide selected juniors and seniors with 

the opportunity to defi ne, design, and conduct original, “real world” research at nationally 

renowned facilities and institutions throughout the greater Los Angeles area, and further 

support the School’s commitment to provide meaningful opportunities for independent 

thought and engagement to high-achieving, self-directed girls.

 

Carefully matched with professional mentors, students explore a wide range of disciplines, 

gain early fl uency in scholarly literature, and interact with experts in their fi elds.  Stretched far 

beyond any high school Advanced Placement course, students see fi rsthand the challenge of 

producing relevant, valuable research and learn to communicate their results at professional 

presentations.
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laboratory equipment, student transportation costs, guest speaker honorariums, and other 

related materials.
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