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The GSA would like to thank our sponsors
and supporting organizations for helping
make this conference possible.
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A Message from the President
March 13, 2017
Congratulations to the Graduate Student Association on its 2017 Graduate Research
Conference.
I know that one of the conference goals this year is to promote the sharing of research across
UMB’s seven schools. This instinct to share is so important. It’s important that each of us
understands how our colleagues contribute to our collective mission, and it’s important that we
consider our work not in isolation but in context. That context, incidentally, is enormously
compelling: thousands of scholars in health, law, and human services coming together in
pursuit of one core purpose—to improve the human condition and serve the public good.
There’s another reason I applaud your instinct to share your research. The biggest
breakthroughs we celebrate in human health and well-being often happen at the
intersections—the intersection of scholars and schools and disciplines. When we’re eager to
share with one another, to work with one another, to redesign the way we think about the
problems that plague us (and the way we imagine their solutions), that’s when we see the fire
of true creativity and innovation. That’s when we see possibilities open up before us, new
avenues emerging from dead ends. That’s when we dream up new applications for our work,
ways to broaden its reach or amplify its impact.
So I thank you for staking out your territory at this intersection—for inviting your colleagues to
share their work and why it’s important. This is the path to scholarship that effects real and
lasting change.
Sincerely,

Jay A. Perman, MD
President
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Forward
Welcome to the 39th annual Graduate Research Conference (GRC) at the University of Maryland,
Baltimore (UMB)! The Graduate Student Association (GSA) is proud to host this conference to allow our
researchers, graduate students, professional students, and postdoctoral fellows the opportunity to
present their work and discoveries. The interdisciplinary nature of our campus allows us to showcase a
variety of research within one conference, including basic, nursing, social, and applied sciences.
This year, we have abstracts from students and postdoctoral fellows representative of every UMB
graduate research program, which will be featured in both oral and poster presentations. As in previous
years, all students presenting abstracts are eligible to win an award for outstanding presentations in
their sessions. Additionally, the Geriatrics and Gerontology Education and Research Program (GGEAR)
and the Center for Research on Aging (ORC) at the University of Maryland, Baltimore will be sponsoring
a special award in aging research. The Office of Technology Transfer (OTT) will also present their eighth
annual Graduate Translational Research Award to recognize important translational research being
performed by a UMB graduate student or postdoctoral fellow. We thank the GGEAR and OTT for their
continued support of GRC and the outstanding research being conducted by students and postdoctoral
fellows on campus.
We are proud to host our keynote speaker, Dr. Jaclyn Schwarz, a UMB alumnus and an assistant
professor of Psychological and Brain Sciences at the University of Delaware. Her address will highlight
her journey to academia and the importance of research across disciplines, a concept we constantly
strive to improve at UMB through the GRC. Finally, a reception and social hour will follow the
completion of the scientific program and awards.
The GSA gratefully acknowledges those who helped make the GRC possible and successful. We would
like to thank President Perman for his continued support of the students on our campus and their
research. Special recognition is deservedly given to Dr. Erin Golembewski, Senior Associate Dean of the
Graduate School, for her continued guidance and support, as well as all of the staff of the Graduate
School Office. Many thanks are owed to the HS/HSL for all their help with presentation preparations
and providing us with the resources necessary to perform informed research. We commend our keynote
speaker, Dr. Jaclyn Schwarz, for her contributions to the field of science and sharing her message with
our campus. We greatly appreciate the faculty members acting as judges for donating their time,
expertise, and critiques. We are grateful for our amazing sponsors and supporting organizations that
drive the success of our event! We thank the GSA program representatives and members for their work
throughout the year, and especially for their commitment to making the GRC successful. Finally, we
would like to recognize the GRC Organizing Committee for their hard work to make the GRC possible
and bring together the researchers in our campus community. It is our pleasure to host you at the 39th
annual Graduate Research Conference, and we hope you enjoy today’s program and events!
GSA Executive Board
Courtney Chandler – President
Lain Hostelley – Vice President
Devin Snyder – Treasurer
Eryn Dixon – Secretary
Morgan Bunting – Graduate Council Representative
Linda Senbanjo – Public Relations Officer

2017 GRC Organizing Committee
Kendra Seckinger, Alyssa Grogan, Julia Peter,
Janelle Geist, Nicole Snell, Susannah Shissler,
John Cosgrove, Yangfeng Xu, and Eryn Dixon
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Student Award Winners
The Graduate Student Association would like to congratulate the students who have won our
awards during the 2016-2017 academic year. The Graduate Student Research Award provides
funding to those students who need extra resources to complete their studies. The Travel
Award supports students so they may attend seminars and conferences in their fields.

Research Award
Wan-wen Liao
Sarah Jackson
Travel Award
Sally Hageman, Third Quarter 2016
Mario Inacio, Third Quarter 2016
Bilal Khokhar, Third Quarter 2016
Hyeshin Park, Third Quarter 2016
Daniel Phillips, Third Quarter 2016
Joonyup Lee, Fourth Quarter 2016
Mary Patton, Fourth Quarter 2016
Shiyu Tang, Fourth Quarter 2016
Elizabeth Weingartner, Fourth Quarter 2016
Bo Kyum Yang, Fourth Quarter 2016
Heather Boyce, First Quarter 2016
Laura Bozzi, First Quarter 2016
Shelby Currier, First Quarter 2016
Eryn Dixon, First Quarter 2016
Priyanka Gaitonde, First Quarter 2016
Sarah Holmes, Second Quarter 2016
Wan-Wen Laio, Second Quarter 2016
Chieh-Ling Yang, Second Quarter 2016

Abstract Booklet Image
Nisha Pulimood Foti and Sarah Ransom Metzbower
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Keynote Speaker Biography
Dr. Jaclyn Schwarz
GPILS Alumnus of the Year, 2016
Assistant Professor, Department of Psychological & Brain Sciences
University of Delaware

Keynote Speaker Dr. Jaclyn Schwarz is an alumnus from the Program in Neuroscience
and winner of the GPILS’ 2016 Alumnus of the Year at the University of Maryland, Baltimore.
Following her graduate training at UMB, she was a postdoctoral fellow at Duke University. She
is currently an Assistant Professor of Psychological and Brain Sciences at the University of
Delaware. Her research examines the interaction of the immune system and brain during
sensitive periods of life, such as perinatal brain development or pregnancy in women. Her
efforts have been dedicated to understanding how immune dysregulation during these periods
of life may result in or increase the risk of certain mental health disorders. Her keynote
presentation will highlight her journey from UMB to academia. The GSA and student body of
UMB would like to welcome Dr. Schwarz home to campus, and express our thanks for her
willingness to share her story at our conference.
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39th Annual Graduate Research Conference

Schedule of Events
SMC Campus Center
March 13th, 2016

8:00-9:00am

Breakfast & Registration

9:00-10:30am

Oral Presentations
Session A
Session B
Coffee Break

10:30-10:45am
10:45am-12:15pm

Poster Presentations
Session C
Session D
Session E

12:15-1:30pm

Lunch
Dr. Jaclyn Schwarz

1:30-3:00pm

Poster Presentations
Session F
Session G
Session H
Coffee Break

3:00-3:15pm
3:15-4:45pm

Second Floor

Elm Ballroom A
Elm Ballroom B

Room 349

Elm Ballroom

Room 349

Oral Presentations
Session I
Session J

Elm Ballroom A
Elm Ballroom B

4:45-5:15pm

GRC Awards

Elm Ballroom A

5:15-7:00pm

Reception & Social Hour
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Second Floor

Session Assignments
Session A – Oral Session, 9:00-10:30am, Elm Ballroom A
Elizabeth Woytowicz (#1), Lisa Leung (#2), Mario Inacio (#3), Elizabeth Weingartner (#4),
Lauren Bentley (#5)
Session B – Oral Session, 9:00-10:30am, Elm Ballroom B
Bowen Jiang (#6), Phillip Balzano (#7), Jeff Kleinberger (#8), Nina Klimova (#9), Nicole Snell
(#10)
Session C – Poster Session, 10:45-12:15pm, Room 349
Kendra Seckinger (#11), Luke Brewer (#12), Steven Smith (#13), Louise Djapgne (#14), Joel
Brandis (#15), Jan Sieluk (#16), Brian Johnson (#17)
Session D – Poster Session, 10:45-12:15pm, Room 349
Janelle Geist (#18), Zalak Shah (#19), Lauren Gorelik (#21), Sarah Doran (#22), Devin Snyder
(#23)
Session E – Poster Session, 10:45-12:15pm, Room 349
Sarah Holmes (#24), Khondaker Bhaskar (#25), Sonia Agrawal (#26), Ozell Sanders (#27),
Morgan Bunting (#28), Maria Ibrahim (#29), Caroline Harmon-Darrow (#30)
Session F – Poster Session, 1:30-3:00pm, Room 349
Chieh-ling Yang (#31), Wan-wen Liao (#32), HyoJin Son (#33), Gemma Puts (#34), Shabnam
Salimi (#35), myeunghee Han (#36)
Session G – Poster Session, 1:30-3:00pm, Room 349
Julia Peter (#37), Kiwon Ok (#38), Spencer Todd (#39), Cheng-Chieh Tsai (#40), Jake Dow
(#41), Kimberly Filcek (#42)
Session H – Poster Session, 1:30-3:00pm, Room 349
Alecia Dent (#43), Anna Hung (#44), Molly Hritzo (#45), Megan Moorer (#46), Lain Hostelley
(#47), Katharina Richard (#20)
Session I – Oral Session, 3:15-4:45pm, Elm Ballroom A
Kelsey Gregg (#48), Laura Bozzi (#49), Courtney Chandler (#50), Heather Mutchie (#51), James
Lyons (#52)
Session J – Oral Session, 3:15-4:45pm, Elm Ballroom B
Devon Allsion (#53), Cecilia Najera (#54), Muddassar Iqbal (#55), Sarah Jackson (#56), Maggie
Matern (#57)
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Abstracts
1. MANUAL ASYMMETRY DURING A
BILATERAL REACH AND HOLD TASK
Elizabeth Woytowicz
Elizabeth J. Woytowicz Kelly Westlake Jill
Whitall Vivek Yadav Nnamdi Illonzo Robert L.
Sainburg

displacement and less joint compliance. This
suggests that the impedance and predictive
specializations of each hemisphere are
expressed during bilateral tasks. To date, this
is the first demonstration of the dynamic
dominance hypothesis within the context of a
bilateral task.
2. IDENTIFICATION OF THE ESKAPE
PATHOGENS BY MASS SPECTROMETRIC
ANALYSIS OF MICROBIAL MEMBRANE
GLYCOLIPIDS

Session A; Oral Presentation; Ballroom A
A model of motor lateralization based on
characterizations of unilateral movements
suggests that the left hemisphere (dominant
arm) is specialized for predicting task
dynamics and the right hemisphere (nondominant arm) is specialized for impedance
control. Everyday activities rely primarily on
bilateral (vs. unilateral) movements and the
majority require complementary actions of
each hand, such as holding a baguette with
one hand and slicing it with the other. We
hypothesized that these two specializations are
distributed across the arms during
complementary bilateral tasks and predicted
these asymmetries would demonstrate
superior use of the dominant hand for reaching
and non-dominant hand for stabilizing. To test
this hypothesis, we designed a complementary
bilateral coordination paradigm in which one
arm reached to targets and the other arm
maintained its position, with a spring affixed
between the arms. Thus, the reaching arm
must control the spring load to make smooth
and accurate trajectories and the stabilizing
arm must impede the spring load to keep a
constant position. Two groups of ten righthanded subjects completed the task with either
1) right arm reaching, left arm stable, or 2) left
arm reaching, right arm stable. Our results
demonstrated that the right hand showed more
accurate reaching performance, while the left
hand stabilized better, showing less hand

Lisa Leung
Leung, L.M., Fondrie, W.E., Doi, Y., Johnson,
J.K., Strickland, D.K., Ernst, R.K., and
Goodlett, D.R.
Session A; Oral Presentation; Ballroom A
Rapid and accurate pathogen identification
allows physicians to respond to lifethreatening infections. Mass spectrometric
analysis of essential bacterial glycolipids
represents a novel platform for identification.
We developed a database containing mass
spectra from 51 microorganisms to identify
the clinically significant ESKAPE pathogens,
Enterococcus faecium, Staphylococcus aureus,
Klebsiella pneumoniae, Acinetobacter
baumannii, Pseudomonas aeruginosa and
Enterobacter spp. Bacteria were grown in
lysogenic broth or inoculated into blood
culture bottles. Glycolipids were extracted by
hot ammonium-isobutyrate reaction. Mass
spectra were acquired by matrix-assisted laser
desorption/ionization mass spectrometry. A
pairwise dot product was calculated between
ion lists of mass spectra from each ESKAPE
pathogen to all others. Comparisons produced
scores below 0.9 indicating differences in
mass peak patterns sufficient to allow accurate
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pathogen identification. Additionally, this
method identified colistin resistance in K.
pneumoniae and A. baumannii due to
modifications of the lipid A structure. A
glycolipid mass spectral library was created
using the MALDI Biotyper containing the
ESKAPE pathogens and 45 additional
microorganisms, and colistin-susceptible and
resistant K. pneumoniae and A. baumannii
were identified by comparison of acquired
mass spectra to the library from laboratory
media and directly from blood culture.
Positive identification rates of 74% and 76%
were achieved, respectively for K.
pneumoniae and A. baumannii, for correctly
predicting colistin susceptibility and 91% and
93% positive species identification overall.
This work presents a novel diagnostic
platform that allowed identification of
pathogens including sub-species
differentiation on the basis of antimicrobial
susceptibility and after growth in blood
culture with the potential for profound clinical
impacts.

adults (71.8±1.1 yrs) performed hip AB-AD
isometric maximal voluntary contractions.
Lateral balance perturbations were applied
during three different initial limb-loading
conditions (50%, 65%, and 80% body weight).
Participants were instructed to recover their
balance using a single lateral step. Betweengroup comparisons were performed with an
independent samples t-test, with significance
set at p<0.05. Older adults had significantly
lower peak IMVC AB(26%)-AD (36%) torque
(p<0.05), and lower AB rate of torque
development (64%, p<0.05). In the balance
task, older individuals had a lower incidence
of successful single lateral steps (by 22-50%),
initiated pre-step weight transfer postural
adjustments later (27-35ms, p<0.05) and lifted
the stepping foot later (43-78ms,p<0.05) than
younger adults. Consequently, lateral and
downward center of mass momentum were
about ten-fold greater (p<0.05), and step-side
peak rate of vertical force development (79190%), hip AB net joint torque (97-200%) and
power (111-352%) were larger (p<0.05) in the
old versus young. In order to perform a lateral
recovery step, older adults exerted much
greater net joint/muscular output that
approached their maximum capacity. This
may ultimately affect their ability to
effectively use a lateral step to recover lateral
balance and prevent falling.

3. INFLUENCE OF INITIAL LIMB LOAD AND HIP
ABDUCTOR-ADDUCTOR MUSCLE
PERFORMANCE ON LATERAL PROTECTIVE
STEPPING IN YOUNGER AND OLDER ADULTS.

Mario Inacio
Inacio, M., Creath, R., Rogers, M.W.

4. HUMAN TREG DIRECTLY REGULATES IG
SECRETION

Session A; Oral Presentation; Ballroom A
Elizabeth Weingartner
Aging brings about changes in hip muscular
composition and performance that affect the
ability to recover balance, especially in the
lateral direction. Hence, this study
investigated the influence of hip abductoradductor (AB-AD) muscle performance on the
weight transfer phase of a single lateral
protective step under different initial limbload conditions in younger and older adults.
Fifteen younger (29.1±1.1 yrs) and 13 older

Weingartner, E. Golding, A.
Session A; Oral Presentation; Ballroom A
Tregs are well-known for their role in
maintaining peripheral self-tolerance and
immune homeostasis. One such role is
regulation of the humoral response, which is
most clearly demonstrated by abundant auto-
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antibody production in Scurfin mice and IPEX
patients, both of which lack functional Tregs.
Indirect Treg regulation of the humoral
response via their influence on helper T cells,
in particular in germinal centers, is well
established. Prior demonstration of direct Treg
inhibition of B cells has also been
demonstrated, but is mostly attributable to
Treg killing of B cells. We have re-addressed
the role of Tregs in directly suppressing Ig
secretion specifically, and we have begun to
elucidate the mechanism behind this
suppression. Because it is likely that
regulation is dependent on the developmental
stage of the B cell, we used a homogeneous,
immature, antibody secreting cell line, Ramos
B cells. We demonstrate that human Tregs can
directly suppress basal and stimulated IgM
secretion by Ramos through a death- and
contact-independent mechanism. This
suppression is enacted by a soluble, antiinflammatory factor and does not appear to
alter the rate of IgM transcription but instead
specifically affects the amount of secreted
IgM mRNA by altering RNA processing. The
finding that Tregs suppress IgM secretion by
immature B cells via a soluble factor is novel.
We plan to further characterize this
suppression and determine if it is altered in
disease states that present with high
immunoglobulin titers.

particularly for mothers of toddlers with sleep
problems. Toddlers with sleep problems often
have multiple nighttime awakenings, which
may disrupt parental sleep. Methods: This
study utilized baseline data from low-income
mothers of toddlers (age 12-32 months)
participating in a parenting intervention.
Mothers completed questionnaires on their
demographics, toddler’s sleep (Brief Infant
Sleep Questionnaire, BISQ) and their own
sleep (Pittsburgh Sleep Quality Index, PSQI).
A moderation analysis was conducted, using
SPSS macro PROCESS, to examine how cosleeping relates to maternal sleep duration and
whether it varies for mothers who report a
sleep problem in their toddler. Results:
Sample included 282 mothers, 68% African
American, 70% lived below poverty, 15.5%
reported toddler sleep problems and 61% coslept. Co-sleeping was not related to maternal
sleep duration (B = 0.34, SE = 0.22, p = .12).
In the context of toddler sleep problems, cosleeping was related to shortened maternal
sleep duration (B = -0.87, SE = 0.31, p <.01).
Additionally, toddler sleep problems were not
related to sleep duration for mothers who did
not co-sleep with their toddlers (B = 0.27, SE
= 0.48, p =.57). Conclusion: Findings indicate
that co-sleeping is associated with shorter
maternal sleep when toddlers are reported to
have sleep problems. Clinicians should
consider toddler sleep problems when
discussing co-sleeping with families. Further
investigations should examine strategies to
help families deal with sleep problems.

5. MOTHER-TODDLER CO-SLEEPING,
TODDLER SLEEP PROBLEMS AND MATERNAL
SLEEP DURATION
Lauren Bentley
Bentley, L.M. Armstrong, B. Black, M.M.

6. PROBE THERMAL STABILITY OF PROTEIN
FORMULATIONS WITH TEMPERATURE
SCANNING VISCOMETER

Session A; Oral Presentation; Ballroom A

Bowen Jiang

Introduction: Co-sleeping is controversial in
infancy given its increased risk of SIDS. The
risks of co-sleeping (i.e. bed/room sharing) in
toddlerhood need to be further explored,

Jiang, B. Jain, A. Hoag, S. W.
Session B; Oral Presentation; Ballroom B
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Thermal stability is a critical quality attribute
to the therapeutic biologics. A couple of
methods including Differential Scanning
Calorimetry, Differential Scanning
Fluorimetry, Circular Dichroism etc. could be
used to measure the protein thermal stability.
In this work, we described a novel method to
probe the thermal stability of bovine serum
albumin (BSA) formulations using
temperature scanning viscometer. The
viscosity of BSA formulations was monitored
during a heat ramp, which slightly increased
below the onset temperature of unfolding,
followed by a dramatic increase around the
melting region. The solution viscosity dropped
gradually after the unfolding event. The
viscosity was plotted against the temperature
and the first derivative was taken with the
temperature corresponding to the peak summit
recognized as the melting temperature. The
measured melting point of BSA at 1 mg/ml in
phosphate buffer was 62 ⁰ C, which was close
to the literature reports. The method was also
able to reveal the formulation effects on
thermal stability of BSA. The melting point of
BSA increased 4⁰ C, 6⁰ C, 8⁰ C respectively
with the addition of 10%, 20%, 30% sucrose.
The well-known destabilizer guanidine
hydrochloride (GdnHCl) lowered the melting
point of BSA in a portion to the concentration
of GdnHCl. This work showed the feasibility
of using temperature scanning viscometer to
measure the thermal stability of proteins in
diverse formulation matrices.

Francisella tularensis (Ft) is a facultative
intracellular coccobacillus, and is the
causative agent of tularemia. Due to past
weaponization, a low aerosol infectious dose,
and a high mortality rate for untreated disease,
Ft is a major bioterror concern. Development
of safe and efficacious vaccines is a priority.
To this end, we produced two candidate
strains via targeted deletion of genes encoding
major facilitator superfamily (MFS)
transporters, fptG and fptB in the Type A
strain SchuS4. Gentamicin protection assays
with a lethal antibiotic concentration limiting
cell-to-cell spread were used to evaluate
replication and escape. Supernatants were
tested for lactate dehydrogenase (LDH) and
cytokine release. Following infection, WT Ft
began to escape and induced release of LDH
between 15 and 21 hpi. SchuS4ΔfptB
displayed an intracellular growth defect and
escaped 12 hours later than WT, with a
corresponding delay in LDH release.
SchuS4ΔfptG was delayed in escape by
approximately 6 hours, but elicited
significantly more LDH release, indicating
increased cytopathology. Il-1β release was
significantly increased in cells infected with
SchuS4ΔfptG compared to WT or
SchuS4ΔfptB while TNF-α.secretion was
significantly lower by SchuS4ΔfptB infected
cells compared to WT or SchuS4ΔfptG.
Despite these cellular effects, SchuS4ΔfptG
was minimally attenuated in mice with an
LD50 of 20 CFU (WT LD50 ~ 1 CFU). In
contrast, SchuS4ΔfptB was significantly
attenuated with an LD50 >105 CFU.
SchuS4ΔfptG and SchuS4ΔfptB are the first
MFS transporter mutants created in the
virulent Type A Ft. The substantial attenuation
of SchuS4ΔfptB makes it an attractive vaccine
candidate for further characteriztaion

7. LOSS OF THE MFS TRANSPORTERS FPTG
AND FPTB DELAYS CELLULAR ESCAPE, AND
ATTENUATES FRANCISELLA TULARENSIS IN
THE C57BL/6J MOUSE MODEL
Phillip Balzano
Balzano, P. M., Grassel, C., and Barry, E. M.
Session B; Oral Presentation; Ballroom B
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treatment. Discovery of 4.5% of patients with
monogenic diabetes in a racially/ethnically
diverse cohort of adolescents with type 2
diabetes diagnosed on clinical grounds
suggests that monogenic diabetes diagnosis
should be considered in diabetes-associated
autoantibody-negative and C-peptide-positive
youth, regardless of BMI, as it may direct
appropriate clinical management.

8. MONOGENIC DIABETES IN OVERWEIGHT
AND OBESE YOUTH DIAGNOSED WITH TYPE 2
DIABETES: THE TODAY TRIAL
Jeff Kleinberger
Kleinberger J.W. Copeland K.C. Gandica
R.G. Haymond M.W. Levitsky L.L. Linder B.
Shuldiner A.R. Tollefsen S. White N.H. Pollin
T.I.

9. EFFECT OF NICOTINAMIDE
MONONUCLEOTIDE ON NAD+ METABOLISM

Session B; Oral Presentation; Ballroom B

AND MITOCHONDRIAL DYNAMICS
FOLLOWING GLOBAL CEREBRAL ISCHEMIA

Monogenic Diabetes (which includes MODY
or Maturity-Onset Diabetes of the Young)
accounts for 1-2% of diabetes cases.
Monogenic diabetes is often undiagnosed,
which may lead to inappropriate lifelong
treatment. This study was performed to
estimate the prevalence of monogenic diabetes
in overweight or obese adolescents diagnosed
with type 2 diabetes. Sequencing using a
custom monogenic diabetes gene panel was
performed on a racially/ethnically diverse
cohort of 488 overweight or obese adolescents
with type 2 diabetes in the Treatment Options
for type 2 Diabetes in Adolescents and Youth
(TODAY) clinical trial. Pathogenicity of
genetic variants was assigned using the
American College of Medical Genetics/
Association of Molecular Pathologists
Standards and Guidelines. Clinical
characteristics and primary outcome in
response to treatment were compared between
those with and without monogenic diabetes
and by monogenic diabetes subtype. Over four
percent (22/488) of participants had genetic
variants causing monogenic diabetes (18
previously-cited and 4 novel). Patients with
monogenic diabetes had a statistically, but not
clinically, significant lower BMI Z-score,
lower fasting insulin, and higher fasting
glucose. Most patients with HNF4A variants
rapidly failed TODAY treatment across study
treatment arms (HR=5.03, p=0.0002), while
no patients with GCK variants failed

Nina Klimova
Klimova, Nina Long, Aaron Kristian, Tibor
Session B; Oral Presentation; Ballroom B
Ischemic brain injury depletes pools of
NAD+, an essential cofactor in mitochondrial
and cellular metabolism, leading to
bioenergetics failure and cell death. NAD+
levels can be replenished by the
administration of nicotinamide
mononucleotide (NMN), biochemical
precursor to NAD+. Previously, we have
reported NMN treated ischemic mice have
decreased hippocampal CA1 neuronal death
and improved neurological outcome. Using
transgenic mice that express neuronal
mitochondria targeted fluorescence protein
(mito-eYFP), alterations of mitochondrial
morphology were analyzed in post-ischemic
animals treated with vehicle or NMN. NMN
protected neuronal mitochondria from
permanent excessive fragmentation in
comparison to vehicle-treated ischemic groups
and promoted normal mitochondrial
morphology at 24 hours of recovery. Western
blot analysis showed that NMN administration
affects fission proteins expression levels and
their post-translational modifications. The
ischemia-induced decrease in Drp1 to P-
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Drp1(S616) ratio is reversed, and Fis1 protein
expression levels were reduced in NMN
treated animals when compared to postischemic vehicle group. NMN treatment
decreased Fis1 expression at 24 hours post
ischemia, which probably promoted a shift in
mitochondrial dynamics to less fragmented
mitochondria. Additionally, NMN treatment
normalized the increase in acetylation of
mitochondrial and non-histone proteins
observed after ischemic insult. This effect
could be mediated through increased activity
of SIRT3 in treated groups. However, it still
remains unclear whether acetylation changes
directly/indirectly impact fission protein
expression with treatment or whether another
mechanism is at play. Regardless, maintaining
normal mitochondrial morphology is essential
for cell bioenergetics metabolism and survival
and mechanisms of its regulation could
represent new therapeutic targets for
neurobiological diseases.

proteins are active simultaneously in the same
cell. Our lab has developed two Förster
resonance energy transfer (FRET) biosensors
to make dynamic measurements of myosin
activity. Our NMII phosphorylation sensor
together with our myosin light chain
phosphatase (MLCP) sensor are able to
measure myosin activity in a single cell.
Mutations were introduced into both sensors
to change the homotransfer and reflect
conformational changes that indicate
activation. In order to optimize the myosin
light chain kinase (MLCK) sensor, KCl was
added to determine the range of min/max.
During the migration process, changes in
NMII phosphorylation, MLCK, and MLCP
activity were observed through the use of
three separate FRET biosensors transfected
together into living cells. We are able to track
MLCP, MLCK, and NMII phosphorylation in
the same pathway with high accuracy of
spatial and temporal resolution. Our data
suggests differential regulation of MLCK and
MLCP in along a moving membrane. This
allows for a more sophisticated understanding
of the intermediate and long-term action of
myosin phosphorylation during cell migration.

10. TRIPLE FRET IMAGING OF NON-MUSCLE
MYOSIN II LOCALIZATION IN MIGRATING
CELLS

Nicole Snell
Snell, N. E. Markwardt, M. L. Seckinger, K. M.
Rizzo, M. A.

11. REGULATION OF GLUCOKINASE IN
PANCREATIC BETA CELLS

Session B; Oral Presentation; Ballroom B

Kendra Seckinger

Non-muscle myosin II (NMII) is critical for
cell migration because myosin motors drive
cell contraction by regulating pulling forces
on actin filaments. Myosin regulatory light
chain phosphorylation leads to stress fiber
assembly and fiber contraction. It is
undetermined if NMII phosphorylation
increases or decreases during cell migration
due to the inherent complexity of myosin
regulation. Single metric approaches for
illuminating the roles of these proteins have
been unsuccessful in determining where the

Seckinger, K. M. Snell, N. E. Rizzo, M. A.
Session C; Poster Presentation; Room 349
Glucokinase (GCK) is the main glucose
sensor in pancreatic β cells and controls
insulin secretion. The mechanism of how
GCK, a monomeric enzyme with a single
binding site for glucose, exhibits cooperativity
is still unknown although there are many
proposed models. Our lab has shown that
nitric oxide (NO) enhances GCK activity, but
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the underlying mechanism of activation and
the relationship between GCK S-nitrosylation
and cooperativity are unclear. To further
investigate GCK regulation, we created a
novel single-color GCK reporter. This Förster
resonance energy transfer (FRET) biosensor
allows for more precise and quantitative
measurements than traditional two-color
FRET reporters. Here we show that our
single-color GCK sensor accurately measures
changes in GCK conformation in response to
increasing concentrations of glucose. 7.5mM
glucose is representative of post-prandial
blood glucose levels and also corresponds to
half-maximal GCK activation. We show that
7.5mM also has the highest degree of
variability further highlighting the need to
elucidate the mechanism of GCK activation.
Introducing known activating and inactivating
GCK point mutations into our GCK FRET
sensor provide evidence for two
conformations of GCK. We measured distinct
FRET efficiencies for the both the active and
inactive states that converged on precise
anisotropy values. Addition of the NO donor,
SNAP, stimulates formation of the more
active GCK conformation. Together, these
findings provide support for a two state GCK
model with NO facilitating formation of the
more active GCK state. Learning how GCK is
regulated is important for understanding the
pathology of diabetes.

Session C; Poster Presentation; Room 349
Pseudomonas aeruginosa is an antimicrobialresistant bacterial pathogen that causes lifethreatening acute and chronic infections in
immune-compromised patient populations.
These infections result in severe damage to
surrounding host and bacterial cells, due in
part to secretion of antimicrobial 2-alkyl4(1H) quinolones (AQs). AQs are involved in
quorum sensing and the regulation of
virulence factors by P. aeruginosa, thus
contributing to the liberation of iron from host
and bacterial cells. Our lab has demonstrated
that production of some AQs by P. aeruginosa
is increased in iron-deplete conditions, and
that AQ production is restored in AQ-deficient
P. aeruginosa strains when grown in coculture with Staphylococcus aureus. These
data suggest AQs are critical to P.
aeruginosa’s ability to acquire iron during
polymicrobial infections, like those seen in the
lungs of CF patients. Understanding
regulation of AQ production may provide
valuable insight into how P. aeruginosa
interacts and competes with host cells and cocolonizing pathogens during infection. Here,
we have developed a method for quantifying
genomic DNA sequences that are specific to
S. aureus and P. aeruginosa, using real-time
PCR (qPCR). This method will allow us to
normalize AQ concentrations determined by
LC-MS/MS to the amount of viable P.
aeruginosa cells present in co-culture, while
simultaneously determining the impact of
these metabolites on S. aureus viability. We
are applying this method to laboratory strains
and clinical CF isolates to understand how coculture with S. aureus promotes AQ
production by P. aeruginosa. These studies are
critical for understanding how AQs contribute
to iron acquisition during polymicrobial
infections.

12. QUANTIFYING IRON-REGULATED
PSEUDOMONAS AERUGINOSA ALKYLQUINOLONE PRODUCTION IN COMPLEX
POLYMICROBIAL ENVIRONMENTS USING
REAL-TIME PCR AND LIQUID
CHROMATOGRAPHY-TANDEM MASS
SPECTROMETRY

Luke Brewer
Brewer, L. K., Nguyen, A.T., Jones, J.W.,
Kane, M.A., Oglesby-Sherrouse, A.G.
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with decreased cell proliferation in cells
exposed to Lactobacillus spp. culture media
relative to G. vaginalis culture supernatants.
miR-193b over expression is associated with
reduced cell proliferation in non-BV samples.
Control of cell proliferation could contribute
to reducing the risk of STI in Lactobacillus
dominated vaginal microbiota.

13. MICRORNA EXPRESSION INDUCED BY
VAGINAL MICROBIOTA CONTROLS CELL
PROLIFERATION
Steven Smith
Smith, S.B. Humphrys, M. Gajer, P. Iqbal, S.
Edwards, V. Ravel, J.
Session C; Poster Presentation; Room 349

14. IMPACT OF HFQ-SMALL RNA (SRNA)
INTERACTIONS ON IRON-REGULATED GENE
EXPRESSION IN PSEUDOMONAS AERUGINOSA

Bacterial Vaginosis (BV) is a condition of the
human vagina characterized in part by a
paucity of Lactobacillus spp. and the presence
of strict and facultative anaerobes and is
associated with the acquisition of sexually
transmitted infections. Host microRNAs are
an uncharacterized factor that may control
host cellular responses to Lactobacillus and
BV-associated bacterial communities.
Understanding mechanisms induced by BVassociated vaginal microbiota may help
identify targets and develop strategies to
restore a healthy vaginal state. We
hypothesized that specific miRNAs are
associated with Lactobacillus-dominated and
BV-associated Community State Types by
affecting specific host functions. Leveraging
prospectively collected daily vaginal swab
samples, the types and abundance of human
miRNAs were used to gain insight into host
regulatory mechanisms that associate with
vaginal microbial community composition
shifts using miRNAseq. Random Forest
miRNA feature ranking was used to identify
miRNAs correlated with types of vaginal
microbiota. Additional in vitro cell culture
experiments were performed to demonstrate
the relationship between miRNA expression,
vaginal bacterial culture supernatants and
epithelial cell proliferation using qPCR.
miRNASeq was performed on 100 samples
from 16 unique subjects in 3 longitudinal
microbiota profile groups. One of the most
significant miRNAs associated with BV was
miR-193b. In vitro, its expression correlated

Louise Djapgne
Louise Djapgne, Subrata Panja, Sarah
Woodson, and Amanda Oglesby-Sherrouse
Session C; Poster Presentation; Room 349
Pseudomonas aeruginosa is an opportunistic
bacterial pathogen that is resistant to multiple
antibiotics. Iron is required for P. aeruginosa
growth and virulence, but can also be toxic to
the bacteria. Iron homeostasis is maintained in
part by the production of two small RNAs
(sRNAs), PrrF1 and PrrF2, which are required
for P. aeruginosa virulence. Under irondepleted conditions, the PrrF sRNAs are
expressed and block the production of ironcontaining proteins, thus “sparing” this
nutrient when it becomes scarce. Our lab
previously determined that the PrrF sRNAs
interact with the Hfq RNA binding protein,
which stabilizes and mediates sRNA binding
to mRNA targets in many bacterial species.
Here, I used electrophoretic mobility shift
assays (EMSAs) and RNase protection assays
to analyze the interactions between the PrrF
sRNAs and Hfq. These studies show that Hfq
tightly binds to the individual PrrF1 and PrrF2
sRNAs, although Hfq interactions with each
of these sRNAs appear to be distinct. I am
presently conducting more detailed studies of
one specific mRNA target (antR), regulation
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of which promotes the production of the PQS
quorum-sensing molecule. Preliminary in vitro
studies show that Hfq promotes annealing of
the PrrF sRNAs with antR. Translational
fusions of the antR promoter and untranslated
region (UTR) to lacZ have also been
constructed and are being used to determine
the post-transcriptional effect of the PrrF
binding to antR mRNA. Combined, these
studies will allow me to determine the specific
mechanisms guiding the PrrF regulation of
antR and how these interactions affect cell
physiology and virulence.

To begin to determine if these toxicity
concerns are warranted, we have developed
and modified a series of bioanalytical assays
to determine iron distribution in plasma.
Herein, we found plasma total iron (TI)
concentrations to be quantifiable by an
inductively coupled plasma mass spectrometer
(ICP-MS). To validate the ICP-MS ability to
quantify TI, a modified established
colorimetric ferrozine assay was utilized.
Further experiments with benzenesulfonic
acid (BCX) silica gel resin have shown a
potential to separate labile iron from other
plasma iron binding species.

15. DEVELOPMENT OF BIOANALYTICAL
MASS SPECTROMETRIC APPROACHES TO
MEASURE IRON RELEASE IN PLASMA OF
PATIENTS TREATED WITH IV IRON
PREPARATIONS

16. COSTS OF END-OF-LIFE TREATMENTS
AMONG ELDERLY METASTATIC COLON
CANCER PATIENTS

Jan Sieluk
Joel Brandis
Sieluk J, Hanna N, Goto D, Seal B, Mullins
CD

Brandis, J. E. P. Neu, H. M. Williams, A. M.
C. Aaron, N. A. Michel, S. L. J.
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INTRODUCTION: Metastatic colon cancer
(mCC) poses a significant burden on the U.S.
healthcare system. In this study, we analyzed
differences in costs of end-of-life care
between hospice and non-hospice mCC
patients. METHODS: Retrospective analysis
of cost trajectories of mCC decedents using
SEER-Medicare dataset for years 2003-2010.
Hospice and non-hospice patients were
defined as those who had a claim within the
end-of-life period defined as 7, 14, and 30
days before death. RESULTS: Among 3,669
patients with mCC, 2,418 (65.9%) patients
had at least one hospice claim, while 1,251
(34.1%) did not utilize hospice services at all.
On average, non-hospice and hospice patients
incurred $1670.11 and $184.60, respectively,
of direct medical costs on the last day of life.
CONCLUSIONS: Assuming that hospice has
been providing equally high quality care

Intravenous (IV) iron nanoparticle
preparations, colloidal iron sucrose
suspensions, are most commonly used to treat
patients with chronic kidney disease (CKD)
associated iron anemia. In the United States,
there is only one product for which both an
innovator (ferrlecit) and generic (sodium ferric
gluconate) exist. The goal of these IV iron
preparations is to deliver iron to transferrin, a
plasma iron binding protein, to be used for
later cellular processes. If too much iron is
delivered, transferrin becomes oversaturated
and the remaining iron (labile iron) is nonspecifically delivered to cells causing damage
by reactive oxygen species (ROS). There is
some concern, based on several reports of
toxicity, that generic sodium ferric gluconate
may release iron in blood plasma differently
than ferrlecit leading to the reported toxicity.
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compared with non-hospice providers, hospice
has been successful reducing the use of health
care resources among metastatic colon cancer
patients.

throwing accuracy are collected at four time
points (baseline, post training session, post
one-hour sleep, and post second training
session). Results: Preliminary results from two
pilot test volunteers suggests that auditory
cues enhanced spatial accuracy across the onehour interval. Further data collection and
analysis are planned. This research is expected
to serve as a step towards a study to enhance
training protocols post-stroke.

17. TARGETED MEMORY REACTIVATION
DURING A DAYTIME NAP TO IMPROVE
SENSORIMOTOR SKILL PERFORMANCE
Brian Johnson
Johnson, B.P. Westlake, K.P.

18. REGULATION AND ROLES OF MYOSIN
BINDING PROTEIN-C SLOW (SMYBP-C) IN

Session C; Poster Presentation; Room 349

ADULT SKELETAL MUSCLES IN HEALTH AND
DISEASE

Background: Memories are ‘replayed’
throughout sleep to strengthen neural
networks involved with each memory. To take
advantage of and enhance this process, noninvasive methods of sensory stimulation
during sleep have been developed. The most
widely used method is known as targeted
memory reactivation (TMR), involving
classical conditioning of an auditory cue
paired with task performance at initial motor
skill acquisition, followed cue replay during
sleep. Application of TMR during sleep, but
not wake, activates the brain regions involved
with acquisition to increase functional
connectivity within related brain networks and
task-specific finger-sequence performance in
healthy young adults. Our previous work has
demonstrated that TMR throughout the first
two slow wave cycles of sleep across an entire
night enhanced non-dominant arm throwing
accuracy. Purpose: Determine whether TMR
throughout an entire daytime nap is sufficient
to enhance non-dominant arm throwing
accuracy. We hypothesize that replaying
auditory cues experienced during arm motor
training will improve accuracy compared to
sham cues between sessions. Methods: The
protocol involves (1) repetitive throwing of
balls using the non-dominant arm to five
targets, and (2) auditory cues distinctively
paired with each target. Spatial metrics of

Janelle Geist
Janelle Geist, Janis Stavusis, Baiba Lace,
Chris Ward, James Sellers, Katia
Kontrogianni-Konstantopoulos
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Myosin Binding Protein-C (MyBP-C)
comprises a family of proteins with structural
and regulatory roles. The cardiac and the slow
skeletal isoforms have been implicated in
disease development, with MyBP-C slow (s)
being linked to the development of various
forms of distal arthrogryposis (DA). Although
the three MyBP-C isoforms share significant
structural and sequence homology, sMyBP-C
is unique because it is heavily spliced within
its NH2-terminus. In addition to extensive
exon shuffling, sMyBP-C also undergoes
phosphorylation within two motifs, which
flank the first Ig domain (C1) of the protein.
One goal of my project is to examine how
phosphorylation events regulate the ability of
the NH2-terminus of sMyBP-C to bind actin
and myosin, and modulate the formation of
actomyosin cross-bridges. I have generated a
series of recombinant NH2-terminal sMyBP-C
phospho-mimetic peptides corresponding to
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the three (known) mouse variants, which I am
testing in co-sedimentation assays. Another
goal of my project is to examine the roles of
sMyBP-C in different skeletal muscles. To do
so, I use in vivo gene transfer (IVGT) coupled
with electroporation to deliver either control
or sMyBP-C-targeting CRISPR plasmids into
different mouse muscles. Lastly, an autosomal
dominant mutation in a Latvian family has
been linked to the development of a new
myopathy accompanied by tremor primarily in
the hands. My in vitro direct binding assays
indicated that a recombinant NH2-terminal
peptide containing the E248K mutation
exhibits significantly increased binding to
myosin (3.5-fold) compared to its wild type
counterpart, suggesting that actomyosin
regulation is altered in these patients.

whole-genome sequence from P. falciparum
clinical samples with low amounts of DNA,
including approaches to reduce host
contamination, selectively amplify the parasite
genome, and in the future, perform wholegenome capture. We used MspJI to degrade
human host DNA and selective whole-genome
amplification to amplify the parasite DNA.
Our initial results show that MspJI is
inefficient as it degrades human as well as
parasite DNA. We also show that selective
whole-genome amplification efficiently
amplifies only the parasite DNA in the
presence and absence of human DNA
contamination. Also, diluting and filtering the
DNA before amplification greatly enhances
the amplification process. We will compare
these approaches and their ability to generate
high-quality sequence with good genome
coverage. We will also explore the use of
whole-genome capture methods to sequence
data from samples with insufficient DNA for
direct sequencing. These approaches will help
overcome one of the major challenges in the
field of P. falciparum genomics.

19. OPTIMIZING APPROACHES TO GENERATE
WHOLE-GENOME SEQUENCE FROM P.
FALCIPARUM CLINICAL SAMPLES WITH LOW
AMOUNTS OF DNA

Zalak Shah
Shah, Z.V. Adams, M Silva, J.C. Harrison,
S.T.

20. MPL ENHANCES THE IMMUNE RESPONSE
TO CATANIONIC SURFACTANT VESICLES
FUNCTIONALIZED WITH FRANCISELLA
TULARENSIS LVS LYSATES TO CONFER
PROTECTION AGAINST F. TULARENSIS SCHU
S4
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Malaria is a serious global health concern.
With the advancement in high-throughput
sequencing technologies, genomics has
contributed to progress in understanding the
evolution of drug resistance, the dynamics of
disease transmission, and the rational design
of malaria vaccines. However, whole-genome
sequencing of P. falciparum requires sufficient
amounts of parasite DNA, and often, clinical
samples are collected as dried blood spots on
filter paper. Such samples have an extremely
high amount of host DNA contamination and
low amounts of parasite DNA, posing a major
hurdle to successful sequencing. Our goal is to
optimize approaches to generate high-quality,

Katharina Richard
Richard K, Mann BJ, Qin A, Barry EM, Scott
A, Ernst RK, Stein DC, DeShong P, Vogel SN
Session H; Poster Presentation; Room 349
Francisella tularensis (Ft) is a bacterial
biothreat agent for which no approved vaccine
exists. We previously developed a vaccine
made by incorporating Ft lysates into
catanionic surfactant vesicles (V). Both
attenuated Type B LVS and virulent Type A
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Schu S4 strains were used to produce LVS-V
and Schu S4-V, respectively. Immunization
with LVS-V fully protected mice against
intraperitoneal (i.p.) challenge with Ft LVS,
but only partial protection against intranasal
(i.n.) challenge with Ft Schu S4.
Monophosphoryl lipid A (MPL) has been
approved as an adjuvant for several human
vaccines, and improves vaccine efficacy. We
found that admixture of MPL and LVS-V
enhances anti-Ft antibody titers and antigenic
diversity, and confers partial passively
transferable protection with serum against Ft
Schu S4 in subcutaneous (s.c.) challenge, but
not in i.n. challenge. Immunization via
heterologous routes (i.p./i.n.) also produced
elevated IgG and IgA responses in
bronchoalveolar lavage fluid (BALf), that is
expected to enhance protection for i.n.
challenge. These data provide evidence that
MPL can further improve the efficacy of LVSV nanoparticle vaccine, especially for i.n.
application, although protection in other
animal models remain to be tested.

aldosterone) has a significant role in
electrolyte conservation and blood pressure
homeostasis. However, little is known about
whether ouabain is present in non-mammalian
species. Accordingly, we used an ouabainselective immunoassay to probe for ouabainlike immunoreactivity (OLI) in solid-phase
extracts of tissues obtained from fresh squid
and also from migratory fish (Striped Bass)
captured in the Chesapeake bay area. These
species were chosen for their evolutionary
distance from mammals (> 400 million years),
the absence of vertebrae (Squid), and because
of their ability to adapt (Bass) from seawater
to a low electrolyte environment prior to
spawning. In the squid, OLI was present in all
tissues as follows (pmoles/g wet wt): brain
lobes (1.6-2.7) > stomach contents > eyes >
heart > tentacles > gonads (0.28). In the
migrating Bass, OLI was present in: brain (1230) > eyes > gills > kidney > heart > liver >
muscle (0.8). In Squid and Bass, OLI was
highest in the brain where its alpha-3 target
predominates. Aldosterone is absent from fish;
the higher OLI levels in migrating Bass vs
north Atlantic Squid suggest that OLI has had
an important role in salt conservation through
the eons of time.

21. ON THE SPECIES AND TISSUE
DISTRIBUTION OF OUABAIN IN MARINE
ORGANISMS: A BRIEF TOUR THROUGH THE
EONS OF TIME

22. LONG-TERM UPREGULATION OF NOX2
AND MIR-155 FOLLOWING EXPERIMENTAL

Lauren Gorelik

TRAUMATIC BRAIN INJURY IN MICE

Gorelik, L. E. Weinreich, D. Hamlyn, J. M.
Sarah Doran
Session D; Poster Presentation; Room 349
Doran, Sarah Henry, Rebecca J. Loane, David
J. Stoica, Bogdan A. Faden, Alan I.

Ouabain, a cardiotonic steroid, binds with
high affinity and absolute specificity to an
evolutionarily conserved site on the neuronal
alpha-3 catalytic subunit isoform of the
sodium-potassium pump. Ouabain is
ubiquitous to mammals where the circulating
and tissue levels depend upon the utilization
of pregnenolone via adrenocortical
metabolism. Various physiological and
clinical studies indicate that ouabain (like
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Neuroinflammation mediated by activated
microglia and infiltrating macrophages
contributes to chronic neurodegeneration in
traumatic brain injury (TBI). MicroRNAs
(miRs) are small noncoding RNAs that
regulate gene expression at a post-translational
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level. Recent data suggest that miR-155, plays
a role in driving microglial activation during
CNS neuroinflammation. Adult male C57Bl/6
mice underwent moderate controlled cortical
impact (CCI) and cortical tissue was isolated
from sham, 6h, 24h, 72h and 7d post-injury
for analysis by qPCR. In a follow up study
C57Bl/6 mice received a delayed 7 day i.c.v.
infusion of miR-155 (0.5nmol/day) or control
antagomir, via a mini osmotic pump,
beginning at 24h following CCI. Brains were
removed at 28 days, fixed in 4% PFA and cut
on a microtome. Lesion volume and Nox2 and
CD68 positive microglia/macrophages were
identified and analyzed. After TBI, miR-155
and Nox2 expression was significantly
increased 24h post-injury and persisted
through 7days. Histologic analysis and
immunohistochemistry showed no difference
in lesion volume or Nox2 positive CD68 cells
between miR-155 antagomir- and scrambletreated animals. In conclusion, these data
show that miR-155 and Nox2 is upregulated in
the injured cortex after TBI up to 7 days postinjury. However, administration of miR-155
antagomir 24 hours after CCI for 7 days
shows no neuroprotective effect on lesion
volume or CD68/Nox2 positive cells 28 days
after injury. Importantly, this study showed
long term Nox2 expression in activated
microglia and macrophages 28 days postinjury, indicating that early miR-155 and
Nox2 intervention may offer novel therapeutic
approaches for targeting neuroinflammatory
responses in experimental TBI.
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Primary skin cutaneous melanoma (SKCM) is
highly treatable when detected early.
However, survival rates of SKCM patients are
radically reduced upon metastatic spread.
Metastasis suppressor genes (MSGs), such as
NME1, possess the unique ability to suppress
the metastatic phenotype of cancer cells
without altering their ability to grow as
primary tumors. Thus, elucidation of
molecular mechanisms underlying MSG
activity could well provide novel therapeutic
targets and prognostic indices for improved
management of patients with advanced forms
of cancer. Our laboratory previously
employed microarray analysis of RNA
expression to identify genes regulated by
wild-type NME1, but not by metastasis
suppressor-deficient mutant forms of the
protein. This “metastasis suppressor
signature” (MSS) should be enriched for
genes whose expression is essential for MSG
function of NME1, and could also be of value
as prognostic indices in melanoma. The
purpose of the current study was to determine
the extent to which expression of MSS genes
is associated with clinical outcome in
melanoma, by carrying out correlational
analyses in existing RNA expression
databases such as The Cancer Genome Atlas
(TCGA). Preliminary analyses have identified
multiple MSS genes, specifically CXCL11,
LRP1B, and MACF1, whose expression is
predictive of survival in human melanoma
patients.

23. UNDERSTANDING THE CLINICAL
RELEVANCE OF NME1-REGULATED
METASTASIS SUPPRESSOR SIGNATURE
GENES IN MELANOMA

24. THE MEDIATING EFFECT OF RESILIENCE
BETWEEN SOCIAL SUPPORT AND LIFE
SATISFACTION AMONG OLDER ADULTS

Devin Snyder

Sarah Holmes

Snyder, D. E. Leonard, M. K. Pamidimukkala,
N. McCorkle, J. R. Zhang, Q. Kaetzel, D. M.

Holmes, S.D. Galik, E. Resnick, B.
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Khondaker Bhaskar
Social support is important for physical health,
psychological-well-being, and aging in place
among older adults. Research has shown
positive associations between resilience and
social support in older adults. In addition,
individuals who are more resilient have higher
overall life satisfaction. The purpose of this
study was to evaluate whether resilience
mediates the association between perceived
social support from staff and life satisfaction
among residents in assisted living. This was a
secondary data analysis using baseline data
from an intervention study testing the impact
of Function Focused Care in assisted living. A
total of 171 residents from four assisted living
facilities were included in the study.
Demographic information, mood, cognition,
perceived social support from staff, resilience,
and life satisfaction measures were collected.
Structural equation modeling was used to test
the proposed model. The majority of
participants were female (n=136, 80%),
Caucasian (n=160, 94%), reported 13.4
(SD=3.1) years of education, and had a mean
MMSE score of 23.2 (SD=4.9). Mood,
gender, cognition, and social support from
staff directly influenced residents’ life
satisfaction in assisted living. Mood and
resilience indirectly influenced life
satisfaction in assisted living and together
these variables explained 31% of the variance
in satisfaction with living in the assisted living
environment. Findings indicate that
interventions designed to improve social
support from staff in assisted living could be
important for increasing resilience and life
satisfaction among residents. Additional
research is needed to explore other factors that
influence relationships between social support,
resilience, and life satisfaction among assisted
living residents.

Bhaskar K, Doran, K Resnick, B
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Background: Employee turnover in long-term
care settings is a common and critical
problem. Higher turnover has been associated
with numerous negative outcomes including
but not limited to increased cost to facilities,
decreased quality of patient care, and negative
patient outcomes. It affects all categories of
employees, including nursing staff as well as
support staff (housekeeping, dietary). Purpose
of this study is to understand factors
associated with long-term care staff’s
turnover. Using data from a worksite health
promotion study, we determined what
personal (e.g., demographics), community
(e.g., social support), and organizational
factors (e.g., job satisfaction) at baseline were
associated with turnover at 18-months.
Methods: Data were collected from 98 longterm care staff members (e.g., nursing, dietary,
activity) working in four long-term care
facilities in the Baltimore metro area. The
poster will describe turnover in long-term
care, and the baseline personal, community,
and organization factors of staff as well as
what baseline factors were correlated with and
predicted turnover at 18 months. We
hypothesized personal, community, and
organization factors, as suggested in the
literature, would predict turnover at 18months in our sample. Results: Age (r=-0.185,
p=0.03) and BMI (r=0.194, p=0.023) were
correlated with 18-month turnover and our
hypothesis was partially supported by our
model: mood (Beta=1.757, p=0.080), , age
(Beta=0.912, p=0.807) , social support
(Beta=0.823, p=0.159) , tenure (Beta=0.946,
p=0.722), job satisfaction (Beta=0.949
p=0.269), back pain (Beta=0.396, p=0.248),
bmi (Beta=1.162, p=0.14). Conclusion: We

25. DETERMINANTS OF EMPLOYEE
TURNOVER IN LONG-TERM CARE FACILITIES
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will conclude by discussing our findings and
comparing them to the literature.

variants by sera from sites in Myanmar,
Thailand and Vietnam as compared to
Cambodia, consistent with lower malaria
endemicity in Cambodia. A PCA using
genome-wide single nucleotide
polymorphisms, released as part of the
MalariaGen Community Project, suggests that
parasites from Cambodia are genetically
distinct from those in Vietnam, Myanmar and
Thailand and may account for the differences
we see in serorecognition between the
countries. These results support the feasibility
of serology as a tool for estimating sitespecific malaria exposure to distinct parasite
populations.

26. LOCATION-SPECIFIC SEROREACTIVITY
TO PLASMODIUM FALCIPARUM AND
PLASMODIUM VIVAX ANTIGENS IN
SOUTHEAST ASIA
Sonia Agrawal
Agrawal, S. Bailey, J. A. Ouattara, A. Pablo,
J. Jasinskas, A. Nakajima, R. Adams, M.
Shetty, A. C. Tracking Resistance to
Artemisinin Collaboration (TRAC) Nyunt, M.
M. Takala-Harrison, S. Travassos, M. A.
Berry, A. A. Felgner, P. L. Plowe, C. V.

27. HEAD TURN GAIT SPEED AND LATERAL
BALANCE STABILITY IN HEALTHY OLDER
ADULTS

Measuring naturally acquired immunity to
malaria antigens may provide a means of
estimating malaria exposure to help target
interventions. High throughput protein
microarrays that assay antibody responses to
hundreds of antigens simultaneously using a
few microliters of serum offer a tractable
system for mapping immune responses to
distinct parasite populations. To measure
seroreactivity to malaria antigens in four
countries in Southeast Asia, sera from 440
participants with uncomplicated falciparum
malaria (100 Pailin, Cambodia, 78 Shwe Kyin,
Myanmar, 142 Mae Sot and Ranong, Thailand
and 120 Binh Phuoc, Vietnam) enrolled in the
TRAC study were probed against two protein
microarrays:one with 499 Pf and 515
Plasmodium vivax antigen fragments based on
reference genome sequences, and a diversityreflecting array including fragments from
diverse apical membrane antigen 1 (AMA1)
(263 fragments), merozoite surface protein 1
(20 fragments) and reticulocyte binding
protein homologue 5 (30 fragments), all based
on sequences derived from field samples.
Preliminary analyses show greater
serorecognition of Pf and Pv reference
antigens as well as field-derived AMA1

Ozell Sanders
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Purpose: To investigate the relationship
between head turn gait speed and lateral
balance function in community- dwelling
older adults Hypothesis: It was hypothesized
that older adults with poorer lateral balance
stability would demonstrate slower head turn
gait speed and lower balance scores than older
adults with greater lateral stability. Number of
Subjects: Community dwelling older adults (n
= 93; age 73 ± 6.08 years). Methods: Lateral
balance function was determined by ‘balance
tolerance limit’ (BTL), defined as the
minimum perturbation intensity in which a
multistep balance recovery pattern was evoked
in response to lateral waist-pull perturbations
of standing balance at six different intensities
(Levels 2-7). Gait speed was assessed using an
instrumented walking mat. Results: In
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individuals with low versus high BTL, selfselected gait speed (SSGS) and head-turn gait
speed (HTGS) were lower (p = 0.002 and p <
0.001, respectively), difference in gait speed
(HTGS - SSGS) was higher (p = 0.021), and
deficit in HTGS was greater (Cohen’s d = 1.0)
than 1) SSGS; and 2) difference in gait speeds
(both Cohen’s d = 0.6). HTGS (p = 0.014) was
a strong predictors of BTL. Conclusion:
HTGS can be used as a predictor to assess
lateral balance in community-dwelling older
adults. Future studies should determine
whether mitigating reduced HTGS in older
adults with high BTL can improve lateral
balance.

family members. Themes that emerged for
positive experiences include creating close
bonds, good patient care, involvement of
hospice, being prepared, and good
communication. Themes identified for
negative experiences include feeling helpless,
challenging aspects of care, family discord,
unacknowledged death, painful emotions, and
poor communication. Although respondents
were gratified and empowered to provide high
quality end-of-life care, findings reveal targets
for staff education and training, the need to
optimize care coordination with hospice
providers, and opportunities to improve social
support for residents. Future research should
examine the prevalence of challenges and
experiences identified here, as well as which
are the most important to residents, families,
and NH staff.

28. CARING FOR DYING PATIENTS IN THE
NURSING HOME: VOICES FROM FRONTLINE
NURSING HOME STAFF
Morgan Bunting

29. RETENTION OF DIFFERENT TYPES OF
CROWNS FOR PRIMARY MOLARS: AN IN
VITRO STUDY

Bunting, M., Cagle, J. G., Unroe, K. T.,
Bernard, B. L., & Miller, S.
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Approximately 30% of deaths among those
age 65 and older occur within the nursing
home (NH) setting. NHs are an important site
for end-of-life care, yet little is known about
the perspectives of frontline staff who provide
a majority of this care. Using survey data of
registered nurses, licensed practical nurses,
certified nursing assistants, and social workers
from 52 Indiana NHs, this qualitative study
explores frontline staff perceptions about
positive and negative experiences related to
caring for dying residents. A thematic content
analysis was conducted using the constantcomparative method. The 707 respondents
were largely female (93%), white (78%), and
31-50 years of age (42%). Experiences were
described from three perspectives: 1) firsthand experiences; 2) observed experiences of
dying patients; and 3) observed experiences of
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Purpose: To compare the retentive strength of
different types of crowns for primary molar
teeth using natural teeth vs. artificial teeth and
using two types of cements. Methods: This
laboratory study included four types of
crowns: Stainless Steel Crowns (3M ESPE),
Cheng Zirconia Crowns-First Design, Cheng
Zirconia Crowns-Second Design and EZ-Pedo
Zirconia Crowns. Two types of cements were
used: Ketac Cement or RelyX Cement. Teeth
(natural and artificial) were mounted using die
epoxy in plastic tubes then randomly assigned
to the groups. One hundred and four samples
were prepared. Teeth were prepared, and
crowns were selected and cemented per the
instruction of each company. Surface area was
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measured using a computer-aided microscope.
Tensile forces were determined using an MTS
machine, and pattern of failure was recorded
after the retention test. Results: There were
statistically significant differences between
the retentive strengths of different types of
zirconia crowns and SSCs. The highest means
of retentive force (474 and 394 N) were
noticed with the natural teeth crowned with
SSCs and cemented with RelyX cement and
natural teeth crowned with Cheng zirconia
crowns-first design and cemented with Ketac
cement. There were statistically significant
differences between the retentive strengths of
the two cements when comparing the natural
and artificial teeth together and when
comparing the natural teeth only, but not when
comparing the artificial teeth only.
Conclusion: Cheng zirconia crowns-first
design showed the highest retentive strength,
followed by SSC, EZ-Pedo zirconia crowns
then Cheng zirconia crowns-second design.

analyzed with tests of correlation and multiple
regression analysis. For mediators, intent to
leave and intent to remain were significantly
negatively associated (correlation = -.329, p =
.019), as was burnout with intent to remain for
two years (-.276, p = .049). Using a selfdetermination-based basic needs satisfaction
scale, sorting volunteer and workers’ needs for
autonomy, competence and relatedness in
their service (Deci & Ryan 2000; Boezeman
& Ellemers 2009), buffers against burnout
were explored. More relatedness predicted
lower burnout for volunteer mediators (β = .531; SE = 0.000; p < .001); while higher
competence satisfaction predicted lower
burnout for social workers (β = -.612; SE =
.727; p < .001). Practice and research
implications related to preventing burnout and
turnover through increased relatedness are
discussed.
31. LATERAL BALANCE CONTROL AFTER
STROKE: A COMPARISON OF VOLUNTARY
AND PERTURBATION INDUCED STEPPING
REACTIONS

30. RETAINING VOLUNTEER COMMUNITY
MEDIATORS: COMPARING PREDICTORS OF
BURNOUT FOR HUMAN SERVICE WORKERS
AND VOLUNTEERS

Chieh-ling Yang

Caroline Harmon-Darrow

Gray, V. L. Yang, C.-L. Obah, A. McCombe
Waller, S. Rogers, M. W.

Harmon-Darrow, C. L.
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After stroke, a significant number of falls
occur when weight is transferred laterally with
an equal and likely number of falls from either
external factors such as slips, trips and pushes
to instances during voluntary movements.
Therefore, understanding stepping strategies is
important for reducing falls. The purpose of
this study was to compare the performance of
lateral voluntary steps and reactive stepping in
response to lateral waist-pull perturbations in
people with chronic stroke and healthy
controls. Nine subjects >6 months post-stroke
and 9 healthy controls participated in the

Retention of the estimated 30,000 U.S.
volunteer community mediators is critical to
sustainable provision of high-quality
community mediation services (Corbett &
Corbett 2013). Although human service
workers’ retention and burnout is wellresearched, retention of human service
volunteers like community mediators is less
understood. In this study, survey data of 51
volunteer community mediators and 62
LBSW-level social workers in Maryland were
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study. Subjects performed 6 lateral external
waist pull perturbations trials, and 10 choice
reaction voluntary lateral steps in response to
a light cue. Outcome variables included step
initiation time, first step length, step clearance
(normalized to height), and medio-lateral
center of mass velocity (ML COMv).
Compared with healthy controls, voluntary
step initiation after stroke was characterized
by reduced ML COMv, reduced step length
and longer step initiation time, suggesting
difficulties with lateral balance stability. In
response to a lateral perturbation, a greater
number of biomechanically less effective
medial steps were taken with the paretic leg as
shown by longer step initiation time compared
to medial steps taken with the nonparetic leg
and by healthy controls. In stroke, voluntary
and induced protective stepping may not be
effective in controlling the center of massbase of support relationship to regain balance
stability. Thus, improving the control of the
COM-BOS relationship for stability should be
a focus of interventions to enhance balance
and prevent falls.

this study was to investigate the effectiveness
of Kinect based upper extremity (UE) training
on functional performance in individuals with
stroke in order to determine its applicability in
a clinical/home setting. In addition, we
examined stroke survivors’ experience
regarding Kinect-based training. Methods:
Ten individuals with chronic hemiparesis were
recruited from the local community. Subjects
participated in Kinect-based training three
times a week with a target duration of 4-5
weeks. To simulate the home/clinic
environment, the therapist guided participants
at the initial three sessions, then withdrew
input for the remaining of the training.
Outcome measures included Fugl-Meyer UE
assessment, Wolf Motor Function Test, Active
Range of Motion for shoulder and elbow, the
hand function portion of Stroke Impact Scale
and Confidence in Arm and Hand Function.
Participants’ experience and feedback was
assessed using a structured questionnaire and
a semi-structured interview. Results:
Significant improvement was found in FMUE, WMFT, AROM as well as the Hand
function of SIS post-training (p<.05). Eight
out of 10 individuals reported increased use of
the paretic arm in daily activities. All
participants recognized the importance of the
individualized modification made by the
therapists at the beginning of training.
Conclusion: Four weeks of individualized
Kinect-based training can provide clinically
important and self-perceived improvements in
arm function for chronic stroke survivors.

32. KINECT-BASED INDIVIDUALIZED UPPER
EXTREMITY REHABILITATION IS EFFECTIVE
AND FEASIBLE FOR INDIVIDUALS WITH
STROKE USING A TRANSITION FROM CLINIC
TO HOME PROTOCOL

Wan-wen Liao
Liao, W-W. McCombe Waller, S. Feldmen, R.
Whitall, J.

33. HEALTH EMPOWERMENT OF KOREAN
OLDER ADULTS WHO ARE AT HIGH RISK
FOR HAVING CARDIOVASCULAR DISEASES
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The low-cost virtual reality system such as
Microsoft Kinect has become an increasingly
popular tool for continued stroke
rehabilitation. Despite its popularity,
therapeutic methods and participants’
perspective towards use of Kinect system
remains largely unaddressed. The purpose of

HyoJin Son
Son, H. J.
Session F; Poster Presentation; Room 349

27

Approximately 75% of Korean older adults
have more than one risk factor disease of
cardiovascular diseases. Extensive studies
have been conducted to prevent cardiovascular
diseases in older adults and findings identified
several effective approaches. Health
empowerment (HE) is the strategy that leads
people to actively participate in their own
care, which is necessary for self-management.
There is a significant lack of research on the
effects of HE in Korean older adults who are
at high risk for cardiovascular diseases. The
aim of the study was to examine the
relationship between HE and characteristics
and health behaviors (HB) in Korean older
adults. This study was guided by Shearer’s
theory, which describes that HE can be
developed through provision of personal and
social-contextual resources. This descriptive
survey used a sample of 148 older adults from
two senior centers in Korea. Participants had
at least one of the following diseases:
hypertension, diabetes mellitus,
hyperlipidemia, and atherosclerosis. The mean
age was 75.60±6.18 years and 66.2% were
female. The mean HE score was 3.42±.67
(range, 0-5). HE scores were greater in
younger, married, highly educated, higher
living standard, and higher perceived health
groups. Those with high HE scores actively
participated in social activities and had more
frequent healthcare visits. HE scores were
positively correlated with health literacy and
social support scores. Perceived health status
and social activity participations significantly
predicted HE scores. HE scores showed
positive correlation with HB scores. The
findings can contribute to developing HEbased interventions to improve HB of Korean
older adults.

Puts (Cook), G. S. Jarrett, S. G. Leonard,M.
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NME1 is a potent suppressor of metastasis,
and reduced expression has been associated
with aggressive melanoma. The nucleoside
diphosphate kinase and 3’-5’ exonuclease
activities of NME1 protein both contribute to
its metastasis suppressor activity. 3’-5’
exonucleases are important for proofreading
during DNA repair and synthesis, suggesting a
potential role for NME1 in maintenance of
genomic stability in melanoma. Although
impairment of DNA repair activity has been
implicated in melanoma risk, its contribution
to melanoma initiation and progression is not
well understood. We have shown previously
that both enzymatic activities of NME1 are
critical for repair of UV-induced DNA
damage via nucleotide excision repair. In the
current study, chromatin immunoprecipitation
was used to demonstrate direct recruitment of
NME1 to DNA double-strand breaks (DSBs).
Induction of DSBs promoted rapid physical
association of NME1 with γH2AX, ATM,
RAD50 and XRCC4, known regulators of
DSB repair. We are currently investigating
whether knockout of NME1 induces a switch
from the non-homologous end-joining
pathway to the homologous recombination
pathway, a slower but higher fidelity form of
DSB repair, using plasmid repair assays. We
are also using plasmid rescue to study the role
of NME1 on the fidelity of NHEJ repair.
Overall, our study indicates for the first time
direct participation of NME1 in a molecular
mechanism of DSB repair in both normal and
transformed cells. In addition, these data
suggest a novel mechanism of metastasis
suppressor function for NME1, with loss of
NME expression in tumor cells conferring

34. THE METASTASIS-SUPPRESSOR NME1 IS
RECRUITED TO DNA DOUBLE-STRAND
BREAKS.
Gemma Puts
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= 0.001). Baseline sTNFα-R1 predicted
incident CKD at subsequent follow-ups [3year relative risk (RR) 1.3, 95% CI: 1.1-1.5;
6-year RR=1.5, 95% CI: 1.1-2.2; 9-year RR:
1.6, 95% CI:1.1-2.2]. Findings with other
cytokines were less consistent. Conclusion:
Both baseline and rate of sTNFα-R1 were
associated with renal function decline among
older adults. STNFα-R1 predicted incident
CKD.

genetic instability and enhanced metastatic
potential.
35. PRO-INFLAMMATORY BIOMARKERS AND
TRAJECTORY OF RENAL FUNCTION IN
OLDER COMMUNITY-DWELLING ADULTS
Shabnam Salimi
Shabnam Salimi, M.D.; Michelle D. Shardell,
PhD; Stephen L. Seliger, M.D.; Stefania
Bandinelli, M.D.; Jack Guralnik, M.D., Ph.D.;
Luigi Ferrucci, M.D., Ph.D.

36. THE EFFECT OF HEALTH-RELATED
MOBILE APPLICATIONS ON HEALTH
PRACTICES: A SYSTEMATIC
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Background: Renal function declines with
aging but whether the pro-inflammatory state
in older persons accounts for this decline is
not well understood. We aimed to determine if
high levels of cytokines relate to a decline in
renal function among older adults. Methods
Participants included 687 older adults with
baseline estimated glomerular filtration rate
(eGFR) ≥60 ml/min/1.73m2 and no diabetes
mellitus (DM). eGFR was measured at
baseline and 3-, 6-, and 9-year follow-ups.
Outcomes included the longitudinal eGFR and
individual slopes for the rate of change of
eGFR. Incident chronic kidney disease (CKD)
was defined as new-onset eGFR<60
ml/min/1.73m2 at each follow-up. Predictors
included baseline and time-dependent
inflammatory biomarkers such as soluble
tumor necrosis factor alpha receptor
(sTNFαR)-1, interleukin(IL)-6, IL-18, IL-1β,
and high sensitivity C-reactive protein.
Results: Greater baseline sTNFα-R1 was
significantly associated with lower eGFR over
nine-years, independent of and/or systolic
blood pressure and new-onset DM (Baseline:
β = -0.39, p = 0.001; 3-year: β = -0.26,
p=0.001; 6-year: β = -0.36, p = 0.001; 9-year:
β = -0.47, p = 0.001). The rate of TNFα-R1
was significantly associated with the rate of
renal function change over time (β = -0.18, p

myeunghee Han
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Purpose: Mobile applications have
proliferated but their effects on health
outcomes have not been consistently
evaluated. The purpose of this systematic
review and meta-analysis was to evaluate the
effect of health-related mobile applications on
health practices.
Method: Studies published between 2000 and
2015 were identified using a variety of
databases such as, EMBASE, Ovid-Medline,
CINAHL, Pubmed, RISS (English/Korean).
The search terms were (smartphone app OR
mobile app OR mobile application OR
smartphone application) AND (patient*OR
health*) AND (smartphone app OR mobile
app OR mobile application OR smartphone
application). The SIGN and RoBANS
checklists were used to evaluate the risk of
bias in the randomized controlled trials, casecontrol study and single group study. Metaanalysis was performed using Cochrane
Review Manager software 5.2 (RevMan).
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Results: Only 6 studies met the inclusion
criteria and were included in meta-analysis.
Four studies were related to the effect of a
diabetes control application on HbA1C and
Two studies examined an application that
provided education about Cardio-pulmonary
resuscitation (CPR). In the studies about the
diabetes applications, the integrated
standardized mean difference value (95% CI)
of HbA1C 3 months after using the
application was not statistically significant at
0.40 (-0.12, 0.91). Meta–analysis of the
studies about the CPR application showed that
compression depth after use of the application
showed that the standardized mean difference
value (95% CI) of 0.16 (-0.94, 1.26) that was
not statistically significant. The results are
limited by the number of studies.
Conclusion: Use of health related applications
is increasingly common, however the finding
about their efficacy are mixed. More empirical
studies are needed to determine whether
health-related applications have a positive
impact on health practices.

located on chromosome 1 in the PARK10
locus, is associated with late-onset PD. Nonsynonymous single nucleotide polymorphisms
in the coding region of USP24 affect
predisposition to PD. We confirmed increased
USP24 protein levels in the substantia nigra of
a subpopulation of non-familial idiopathic PD
patients. In human cell lines and human iPS
cell derived neurons USP24 knock-down led
to up-regulation in levels of cellular
autophagy, assessed by translocation of the
GFP-LC3 autophagy reporter and by increased
autophagosome associated LC3-II. Knockdown of USP24 caused accumulation of
PtdIns3P (type III PI3 kinase product), shown
by quantification of the FYVE-dsRed reporter.
Inducing autophagy by loss of USP24
function was attenuated in the presence of
type III PI3 kinase inhibitors. Lack of change
in the phosphorylation of two mTORC1
targets after knock-down of USP24 indicate
that USP24 acts independent of mTOR.
Induction of autophagy following USP24
knock-down did not cause loss of cell
viability; it lead to decreased accumulation of
PD mutant α-synuclein A53T and enhanced
long-term survival of iPS cell derived
dopaminergic neurons. Together, our data
highlight the importance of USP24 and its
potential role in autophagy modulation in PD.

37. THE PARK10 GENE USP24 IS A
NEGATIVE REGULATOR OF AUTOPHAGY
Julia Peter
Peter, J. A. Hegdekar, N. Awad, O. Sarkar, C.
Feldman, R. Lipinski, M. M.

38. GOLD FINGERS: INVESTIGATION OF THE
INTERACTIONS OF GOLD DRUGS WITH THE
KEY ANTI-INFLAMMATORY PROTEIN,
TRISTETRAPROLIN (TTP)
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Autophagy plays an essential neuroprotective
role during brain aging and its molecular
defects are linked to neurodegenerative
diseases, including Parkinson’s disease (PD).
Our goal is to characterize autophagy
dysregulation in all types of PD and identify
targets for its modulation. In a highthroughput screening for genes regulating
mammalian autophagy, Ubiquitin specific
peptidase 24 (USP24) was identified as a
negative regulator of autophagy. USP24,
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Gold(I) complexes are used in the clinic to
treat arthritis, which is a chronic autoimmune
disease that causes severe inflammatory
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response in joints. Gold(I) and gold(III)
complexes exhibit inhibitory potency towards
cancer cells due to their high cytotoxicity,
which is similar to the platinum(II) based anticancer drug, Cisplatin. For both diseases, the
mechanism by which gold drugs modulate
inflammation and cancer is not known. One
potential target for gold drugs is the
cytoplasmic protein tristetraprolin (TTP),
which is a thiol rich zinc finger protein that
regulates inflammation and modulates the
proliferation of cancer cells. TTP achieves this
by targeting cytokine mRNAs, including
TNF-alpha mRNA. To test our hypothesis that
Au complexes target TTP, we prepared the
gold (III) complex [Au(III)[terpy]Cl]Cl2
(Auterpy) and investigated its interactions
with a protein construct of TTP that contains
just the two zinc finger domains, called TTP2D. Using a combination of UV-visible and
circular dichroism spectroscopy along with
native electrospray ionization mass
spectrometry, we determined that Au(III)
exchanges with Zn(II)-TTP-2D forming a
series of complexes, and that the resultant AuTTP-2D complex is unstructured. The effect
of Au on function was measured using
fluorescence anisotropy. Zn(II)-TTP-2D
bound to target RNA with nanomolar scale
affinity, while Au-TTP-2D showed loss of
RNA binding affinity. In contrast, the gold
complex had no effect on the Zn(II)TTP/RNA complex, suggesting a protective
effect of the gold complex on TTP function.
Efforts to further define this mechanism as
well as to translate these findings to a cell
model are in progress.

Todd, S.W. Pereira, E.F.R. Randall, W.R.
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The organophosphate (OP) insecticide
chlorpyrifos (CPF) is one of the most
commonly used insecticides worldwide. CPF
elicits acute toxicity primarily through the
inhibition of the enzyme acetylcholinesterase
(AChE), leading to a toxic buildup of
acetylcholine. However, developmental
exposure to sub-acute levels of CPF has been
associated with structural aberrations in the
brain and cognitive deficits in children. The
mechanism(s) underlying the neurotoxic
effects of CPF in the developing brain is(are)
poorly understood. Recent studies have shown
that exposure to CPF can decrease expression
of genes associated with neuronal
differentiation. The current study is designed
to test the hypothesis that CPF concentrations
that do not inhibit AChE activity reduce
typical differentiation of SH-SY5Y (SH) into
mature neuronal cells. SH cells were cultured
under conditions that favored either
proliferation or differentiation. Proliferating
cells were more susceptible than
differentiating cells to the cytotoxic effects of
CPF. Expression of the differentiation markers
GFAP, nestin, and NeuN increased neuronal
differentiation at concentrations of CPF that
did not affect cell viability or inhibit AChE.
This increase in neuronal differentiation
marker expression is associated with histone 3
acetylation, methylation and phosphorylation
in addition to p38 kinase activation. Our
findings suggest that, via AChE-independent
mechanisms, CPF significantly disrupts
neuronal differentiation. Understanding how
sub-acute exposure to CPF affects neuronal
differentiation is essential to unravel the
cellular and molecular mechanisms underlying
the developmental toxicity of this pesticide.

39. EFFECTS OF CONTINUOUS EXPOSURE TO
CHLORPYRIFOS ON SHSY5Y CELL
DIFFERENTIATION: IMPLICATIONS FOR
DEVELOPMENTAL NEUROTOXICITY
Spencer Todd
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context. Thus, G/T glycosylase activity shows
the following sequence-dependent trend:
G/TpG >> G/TpA > G/TpT > G/TpC. Given
that cytosine methylation occurs
predominantly at CpG dinucleotides in
somatic cells, it seems reasonable that TDG
has evolved to recognize G/T mismatches at
CpG sites. TDG can also excise 5formylcytosine (fC) and 5-carboxylcytosine
(caC), oxidation products of 5mC that are
generated by TET (ten-eleven translocation)
enzymes during active DNA demethylation.
Remarkably, we find that TDG activity for fC
and caC shows no significant dependence on a
CpG context, revealing a major difference in
specificity for excision of fC and caC relative
to T. The stringent CpG context specificity for
excision of T might reflect the need for TDG
to minimize excision of T from the vast
background of A/T pairs, an aberrant activity
that could be mutagenic and cytotoxic.
Because caC (and fC) are always paired with
G, they can be safely excised without regard
to sequence (CpG) context.

40. ADDRESSING CHALLENGES IN DRUG
DESIGN THROUGH NOVEL COMPUTER
SIMULATIONS
Cheng-Chieh Tsai
Tsai, C.-C. Ellis, C. Harris, R. Henderson, J.
Shen, J.
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Targeting BACE1 with small-molecule
inhibitors is a potential treatment for
Alzheimer's disease. Despite enormous efforts
made in the past decade, no inhibitors have
progressed to the market. Designing BACE1
inhibitors is challenging because subtle pKa
differences between inhibitors greatly affect
their efficacy. Further, BACE1 inhibitors
often have high affinity for other structurally
similar proteases leading to side effects. Here
we use continuous constant-pH molecular
dynamics (CpHMD) to examine the pHdependent binding of inhibitors to BACE1 and
off-targets. The work demonstrates the
potential of CpHMD as a useful tool in
structure-based drug design.

42. GENERATION OF MUTANTS IN SINC OF
CHLAMYDIA CAVIAE

41. INVESTIGATING THE CPG CONTEXT
SPECIFICITY FOR EXCISION OF 5FORMYLCYTOSINE AND 5CARBOXYLCYTOSINE BY THYMINE DNA
GLYCOSYLASE

Kimberly Filcek
Filcek, K. A. Mojica, S. A. Valdivia, R. H.
Bavoil, P. M. Sixt, B. S.
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Chlamydia psittaci is the agent of psittacosis,
a zoonosis that is capable of causing high
morbidity in humans. Recently, a type III
secreted effector protein, SinC, has been
identified in C. psittaci that displays unusual
characteristics including localization to the
host cell nuclear envelope and translocation to
the nuclear envelopes of neighboring,
uninfected cells in culture., We have
generated knock-down mutants of sinC in
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Thymine DNA glycosylase (TDG) excises T
from G/T mispairs that arise via deamination
of 5-methylcytosine (5mC) to thymine, and it
has very high specificity for acting on
mispairs that are located in a CpG sequence
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Chlamydia caviae, a closely related species of
C. psittaci, using the group II intron
TargeTron system, in order to elucidate the
role of SinC in chlamydial pathogenesis. We
have noted no apparent growth defect or
alteration in inclusion morphology in the
mutant compared to wild type C. caviae. We
are currently attempting to generate sinC
knock-outs using FRAEM, an alternative
method of mutagenesis that will delete the
complete sinC sequence. The availability of
these mutants will make it possible to
investigate the role of SinC during infection.

cell is driven by the catalytic activity of
HemO and regulated by PhuS. In the current
study we provide the first evidence of a posttranscriptional BVIXβ-dependent regulation
of the has system coupling heme sensing and
regulation to the metabolic flux of heme
through PhuS-HemO.

43. BILIVERDIN DEPENDENT REGULATION OF
HEME UPTAKE IN PSEUDOMONAS

Hung, A Vu, Q

AERUGINOSA
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Alecia Dent

Background: • In March 2015, Zarxio®
became the first biosimilar to be approved in
the US. Zarxio® is currently the third
filgrastim product available in the US market,
besides Granix® and its reference product
Neupogen®. • In 2015, a large commercial
insurer used a clinical management program
(CMP) to encourage providers to switch from
Neupogen® to Zarxio®. Objectives: • To
validate a previously built budget impact
model predicting one-year cost savings from
implementing a clinical management program
from the payer perspective. Methods: We
calculated the budget impact after... • Phase 1:
Updating two key assumptions for the BIM,
regarding price reduction and utilization shift
from Neupogen® to Zarxio® with the CMP •
Phase 2: Building an additional component
into the BIM • Phase 3: Replacing with actual
utilization and costs from 9/18/15 to 9/17/16
Results: • The predicted cost savings from the
original BIM was $56.94 per utilizing member
per month (PUMPM). • Phase 1: The
predicted cost savings after updating key
assumptions was $3.28 PUMPM. • Phase 2:
The predicted cost savings after adding cost
savings from the Neupogen® to Granix®
utilization shift was $20.74 PUMPM. • Phase

44. VALIDATION OF A BUDGET IMPACT
MODEL FOR A CLINICAL MANAGEMENT
PROGRAM FOR ZARXIO®
Anna Hung

Mourino, S., Huang, W., Thomas-Dent, A. T.,
Wilks, A.
Session H; Poster Presentation; Room 349
P. aeruginosa causes a variety of nosocomial
infections including persistent respiratory
infections in cystic fibrosis patients. Iron is a
scarce but essential nutrient that regulates
many virulence factors including exotoxins,
proteases and biofilm formation. Heme is a
significant iron source for P. aeruginosa such
that clinical isolates adapt over time to more
efficiently utilize heme, while decreasing their
reliance on siderophore dependent uptake. P.
aeruginosa encodes two heme uptake systems
the heme assimilation system (Has) and the
Pseudomonas heme uptake system (Phu). The
hemophore HasA and receptor HasR function
in transmitting the extracellular heme signal to
the extra cytoplasmic function (ECF) σ-factor
HasI via release of the anti σ-factor HasS.
Although HasR transports heme we have
shown it is low capacity transporter requiring
the cytoplasmic transport system PhuT-UV. In
addiiton the metabolic flux of heme into the
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3: The predicted cost savings after updating
drug utilization and costs from pharmacy
claims, as well as actual program review costs
and waived copays, was $29.45 PUMPM.
Conclusions: • The original predicted cost
savings was higher than what was realized
primarily due to a smaller reduction in price
for Zarxio® versus Neupogen®.

dynamics in subpopulations. To address this,
we developed a staining protocol to assess
FOXO1 nuclear translocation in HuT102 cells
using imaging flow cytometry on an Amnis
Imagestream MKII. We have demonstrated
that addition of PI3K and Akt inhibitors
increases nuclear FOXO1, while TCR
signaling mimics such as PMA/ionomycin
decrease nuclear FOXO1 kinetically. Using
this protocol, we are now able to directly and
reproducbily examine native FOXO1
signaling dynamics in human CD4+ T cells
and their subpopulations.

45. HUT102 CELLS AS A MODEL OF
DYNAMIC FOXO1 SIGNALING IN HUMAN
CD4+ T CELLS
Molly Hritzo

46. DEFECTIVE SIGNALING,
OSTEOBLASTOGENESIS AND BONE
REMODELING IN A MOUSE MODEL OF
CONNEXIN43 C-TERMINAL TRUNCATION

Hritzo, MK Golding, A
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The forkhead box O (FOXO) family contains
transcription factors critical to differentiation
and homeostasis in T cells. FOXO1, acts as a
key integrator of proliferation and
differentiation signals in human CD4+ T cells.
In effector T cells, when the phosphoinositide
3-kinase (PI3K)/Akt pathway is activated
downstream of T cell receptor (TCR)
signaling and co-stimulation, Akt
phosphorylates FOXO1 and excludes it from
the nucleus. This promotes T cell proliferation
and effector functions. Multiple studies have
examined the effects of FOXO1 deficiency or
overexpression in T cells, but to date, few
have been able to directly examine the
dynamics of the native FOXO1 signaling in
human T cells. The accepted method of
examining FOXO1 signaling dynamics is
nuclear/cytoplasmic protein extraction and
western blotting (WB). In order to assess
native FOXO1 signaling dynamics, we
obtained the human CD4+ T cell line,
HuT102. Using the WB approach, we
demonstrated that HuT102 cells have more
nuclear FOXO1 compared to another CD4+ T
cell line, HuT78. However, WB does not
allow us to examine FOXO1 signaling

Megan Moorer
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In skeletal tissue, loss or mutation of the gap
junction protein, connexin43 (Cx43), in cells
of the osteoblast-lineage leads to a profound
cortical bone phenotype and defective tissue
remodeling. There is mounting evidence in
bone cells that the C-terminus (CT) of Cx43 is
a docking platform for signaling effectors and
is required for efficient downstream signaling.
Here, we examined this function, using a
mouse model of Cx43 CT-truncation (Gja1
K258Stop). Relative to Gja1+/- controls, male
Gja1-/K258stop mice have a cortical bone
phenotype that is remarkably similar to those
reported for deletion of the entire Cx43 gene
in osteoblasts. Further, we show that the Cx43
CT binds several signaling proteins that are
required for optimal osteoblast function,
including PKCδ, ERK, and β-catenin.
Deletion of the Cx43 CT domain affects these
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signaling cascades, impacting osteoblast
proliferation, differentiation, and collagen
processing and organization. These data imply
that, at least in bone, Cx43 gap junctions not
only exchange signals, but also recruit the
appropriate effector molecules to the Cx43 CT
in order to efficiently activate signaling
cascades that affect cell function and bone
acquisition.

Lain Hostelley

Alström genes as we found them to be
expressed in the non-ciliated acinar cells. To
test our hypothesis, we overexpressed each
enzyme in transgenic zebrafish embryos, in
which β-cells can be visualized. In control
animals, overexpression of the exocrine
pancreas enzymes significantly increased the
number of β-cells, suggesting that these
enzymes play a role in regulating β-cell mass
and function. Overexpression could also
rescue the loss of β-cells observed in animals
depleted of alms1. These data support the
possibility that exocrine pancreatic enzymes
may play an important role in the modulation
of β-cells in diabetes.

Hostelley, T.L. Lodh, S. Zaghloul, N.A.

48. ALTERED LIPID A STRUCTURES ARE
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EFFECTIVE VACCINE ADJUVANTS IN A
MURINE VACCINE MODEL AGAINST Y. PESTIS.

47. INTERACTION OF EXOCRINE AND
ENDOCRINE PANCREAS IN OBESITY
CILIOPATHIES

Ciliopathies are rare genetic disorders
characterized by dysfunction in primary cilia.
Two ciliopathies, Alström Syndrome and
Bardet-Biedl Syndrome (BBS), are
characterized by high rates of obesity.
However, they have strikingly different rates
of diabetes. The rate is much higher in
Alström patients relative to BBS. To gain
insight into genetic mechanisms for this
discrepancy we performed whole
transcriptome sequencing on zebrafish
depleted of the Alström gene, alms1, or the
BBS gene, bbs1. We identified gene
expression changes and found 8 genes that
were differentially expressed in opposite
directions between the two models. Among
these, several exocrine pancreas enzymes
were downregulated in Alström and/or
upregulated in BBS. We hypothesized that the
expression of exocrine pancreas enzymes
affects endocrine pancreas function. This
might suggest that impaired β-cell function in
Alström results from reduced expression of
exocrine pancreas enzymes, while the
opposite may be true in BBS. These findings
also support a non-ciliary role for BBS and

Kelsey Gregg
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Adjuvants strengthen the adaptive immune
response to low or non-stimulatory antigens in
vaccine preparations. They also allow for
fewer and smaller doses of a potentially time
and/or cost limited vaccine antigen, while still
providing long-term protection. There are few
adjuvant types found in vaccines licensed for
humans in the United States, including alum
and monophosphoryl lipid A (MPL), a nontoxic toll-like receptor 4 (TLR4) agonist.
Alum is known to bias towards a TH2
immune response, whereas TLR4 agonists can
provide a strong TH1 biased immune response
that is more effective against intracellular
pathogens. Given that lipid A mimetics, such
as MPL, are proven adjuvants that can bias
towards a TH1 immune response, we
hypothesize that novel lipid A structures
produced via bacterial enzymatic
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combinatorial chemistry (BECC) could also
function as adjuvants with limited
endotoxicity. BECC-derived lipid A mimetics
were engineered in an attenuated Yersinia
pestis background. Specific phosphate, acyl,
and carbohydrate groups were modified to
generate partial TLR4 agonists, allowing for
the induction of an adaptive immune response
without the adverse responses seen in strong
TLR agonists. These novel BECC generated
structures are being tested in vivo for their
toxicity, as measured by clinical scores, IL-6
levels, and histology, and their adjuvanticity
in a Y. pestis rF1-V vaccine as measured by
IgG and IgG subtype titers, antigen specific Tcell activation, and protection in a Y. pestis
CO92- intraperitoneal challenge model.

race/ethnicity, geographic location,
educational level, socioeconomic status, and
dual Medicare/Medicaid insurance status.
Prior to the ACA (2001-2010), 32.87%
(n=9123) of women had at least one
mammogram screening compared to 28.81%
(n=2323) of women post-ACA (2011-2013).
The prevalence of screening mammograms
started to decline after 2007, with the lowest
frequency in 2011 (27.6%). The adjusted odds
of screening mammograms were 26% lower in
2013 (Odds Ratio: 0.74; 95% Confidence
Interval: 0.66-0.83; p-value<0.0001) than the
odds of screening mammograms pre-ACA
(reference year: 2001). The ACA
implementation is associated with decreased
annual mammography in women age 65-74
years, despite expanded insurance coverage.

49. UTILIZATION OF SCREENING
MAMMOGRAMS IN MEDICARE BEFORE AND
AFTER THE AFFORDABLE CARE ACT (ACA)

50. STRUCTURAL MODIFICATIONS OF
LIPOPOLYSACCHARIDE CONFERRED BY MCR1 IN GRAM-NEGATIVE ESKAPE PATHOGENS

Laura Bozzi
Courtney Chandler
Bozzi, L. M. Stuart, B. Tom, S. E.
Chandler, C.E. Liu, Y.Y. Leung, L.M
McElheny, C.L. Mettus, R.T. Shanks, R.M.Q.
Liu, J.H. Ernst, R.E. Doi, Y.
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The 2011 implementation of the Affordable
Care Act (ACA) expanded insurance coverage
to all US Preventive Service Task Force
recommended screening procedures, including
mammogram screenings for women age 65–
74 years. We hypothesized that annual
screening mammogram rates in women age
65–74 years would increase following the
ACA implementation. This repeated crosssectional study utilized Medicare physician
claims data and the Medicare Current
Beneficiary Survey from 2001–2013. The
study included those age 65–74 years and
without a history of breast cancer or
mastectomy. A generalized estimating
equation model assessed the effect of the ACA
implementation on annual mammogram
screening utilization, controlling for
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mcr-1 was initially reported as the first
plasmid-mediated colistin resistance
mechanism in clinical isolates of Escherichia
coli and Klebsiella pneumoniae in China, and
has subsequently been identified in various
species of the family Enterobacteriaceae
worldwide. mcr-1 functions as a
phosphoethanolamine transferase and its
expression has been shown to generate
phosphoethanolamine-modified bisphosphorylated hexa-acylated lipid A in E.
coli. Here, we investigated the effect of mcr-1
on colistin susceptibility and the
lipopolysaccharide structures in laboratory
and clinical strains of the Gram-negative
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ESKAPE pathogens, which are often targeted
by colistin clinically. The effects of mcr-1 on
colistin resistance were determined using
minimum inhibitory concentration (MIC)
assays of laboratory and clinical strains of E.
coli, K. pneumoniae, Acinetobacter
baumannii, and Pseudomonas aeruginosa.
Lipid A structural changes as a result of
MCR-1 expression were analyzed by mass
spectrometry. Introduction of mcr-1 led to
colistin resistance in E. coli, K. pneumoniae
and A. baumannii, but only moderately
reduced susceptibility in P. aeruginosa.
Phosphoethanolamine modification of lipid A
was observed consistently for all four species,
although at varying levels. These findings
suggest that the risk of colistin resistance due
to enzymatic activity of MCR-1 may be higher
for A. baumannii and K. pneumoniae than P.
aeruginosa among the Gram-negative
ESKAPE pathogens. Furthermore, the
observation that lipid A structures were
modified despite seeing only modest increase
in the colistin MICs in some instances
suggests that more sophisticated surveillance
methods may need to be developed to track
the dissemination of mcr-1, or plasmidmediated phosphoethanolamine transferases in
general.

predictive value of Modified Mini-Mental
State Examination (3MS) and chart diagnoses
at discharge on dementia-related cause of
death (DR-COD) in a cohort of hip fracture
patients. Hospital charts, cognitive testing
within 15 days of admission, and National
Death Index reports from the Baltimore Hip
Studies 7th cohort (2006-2011) were collected
in 339 (171 women, 168 men) subjects. The
201 subjects that died by 2014 were analyzed
using odds (OR) of DR-COD, which included
codes of Alzheimer’s disease or dementia as
any primary or contributing cause of death.
Predictors included dementia or delirium
diagnosis in hospital chart, and age/educationadjusted 3MS<78. DR-COD was found in 46
(22.9%) participants, 37.0% (n=17) identified
as cognitively impaired by both 3MS and
chart; 19.6% (n=9) by 3MS alone, 15.2%
(n=7) by chart alone; and 28.3% (n=13) were
not cognitively impaired. Those with
cognitive impairment by both 3MS and
hospital chart had a 12.1 greater odds of DRCOD (p=<.001, 95%CI: 4.67-31.44) than
those identified by neither (ref=1). Odds of
DR-COD among those identified by 3MS
alone were 3.71 (95%CI: 1.39-9.91); 2.89 by
hospital chart alone (95%CI: 1.02-8.19). 3MS
detected impairment in 19.6% of patients who
later died of DR-COD that were otherwise
missed using only hospital charts.

51. DETECTING COGNITIVE IMPAIRMENT
AFTER HIP FRACTURE TO PREDICT
DEMENTIA-RELATED CAUSE OF DEATH
Heather Mutchie

52. MICROTUBULE-DEPENDENT REGULATION
OF A SIGNALING RELAY THAT TUNES THE
OSTEOCYTE MECHANICAL LOAD RESPONSE

Mutchie, H.L.; Gruber-Baldini, A.L.

James Lyons
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Ward, C. W. Stains, J. P.

Hip fracture patients are known to have high
rates of pre-existing dementia (20%) and postoperative delirium (35-61%). Previous studies
suggests that dementia and delirium in this
population are correlated with mortality. The
purpose of this study was to examine the
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Skeletal fragility affects >200 million people
worldwide, contributing to ~9 million factures
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annually. Preventing bone loss and/or
restoring lost bone mass in patients is vital to
limiting the impact of these diseases. A key
regulator of new bone formation is the bone
embedded osteocyte derived protein
sclerostin, an antagonist of the Wnt/betacatenin signaling cascade. Osteocytes sense
osteoanabolic cues, including mechanical load
in the form of fluid shear stress (FSS), and
respond by reducing expression of sclerostin
leading to “de-repression” of
osteoblastogenesis and stimulation of de novo
bone formation. However, key mechanistic
details of how osteocytes sense mechanical
load, transduce these load signals to biologic
effectors (mechanotransduction), the identity
of these biologic effectors and how sclerostin
bioavailability is regulated are unclear.
Consistent with mounting evidence that the
microtubule network (MT) is a critical
element for mechanotransduction through the
cytoskeleton in several tissues, we have shown
that the MT network plays a critical role in
how osteocytes sense and respond to FSS.
Further, our data suggest an important role for
the TRPV4 cation channel as a major
contributor to FSS-induced Ca2+ influx.
Finally, we have found that this FSS-induced
Ca2+ influx is required for FSS-induced
decreases in sclerostin. These in vitro studies
will be critical to defining potential future
directions for investigation into the molecular
mechanisms of osteocyte
mechanotransduction and sclerostin
bioavailability in vivo. By developing a better
understanding of this fundamental aspect of
skeletal physiology, we will raise the
possibility of outlining new drug targets to
combat osteopenia and osteoporosis.

Devon Allison
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The polymorphic fungus Candida albicans and
gram-positive bacterium Staphylococcus
aureus are biofilm-forming organisms
commonly found in immunocompromised and
hospitalized patients. As polymicrobial
biofilm infections, these microcolonies are
inherently tolerant to antibiotics and the
immune system, complicating treatment and
recovery. Our lab has identified that C.
albicans and S. aureus can form polymicrobial
biofilm infections on epithelial tissue and
facilitate each other in dissemination using C.
albicans adhesin ALS3. While bacteria-fungal
interaction is required for systemic infection,
the mechanism of how bacteria disseminate
from epithelium to internal organs is
uncharacterized. We used our murine model
of oral co-infection to infect mice with C.
albicans, S. aureus, or both organisms and
extracted tongues, cervical lymph nodes, and
kidneys for CFU burden and flow cytometry
analysis. Tongues extracted from
immunocompromised mice demonstrated
robust colonization of C. albicans in monospecies and dual-species infection, with dualspecies infection maintaining greater amounts
of S. aureus than mono-species infection.
Lymph node homogenates contained live S.
aureus only in dual-species tongue inoculation
and presence of bacteria correlated with
dissemination to kidneys. Flow cytometry
analysis revealed intracellular S. aureus in
labeled macrophages and neutrophils within
lymph nodes of only dual-species infected
mice. These findings suggest that
macrophages and neutrophils are important in
the dissemination of S. aureus from the oral
cavity to the kidneys of mice in a dual-species
infection and we hypothesize that in these

53. NDHERENCE OF STAPHYLOCOCCUS
AUREUS TO CANDIDA ALBICANS PROMOTES
BACTERIAL DISSEMINATION AND SYSTEMIC
DISEASE THROUGH SUBVERSION OF THE
INNATE IMMUNE SYSTEM
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biofilms, bacteria subvert innate immune cells
and use these to get past epithelial layers into
distant organs.

55. ACCUMULATION AND ENRICHMENT OF A
WIDE RANGE OF LOSS-OF-FUNCTION
VARIANTS IN A FOUNDER POPULATION.

54. COGNITIVE FUNCTION IN ADULTS WITH
STROKE AFTER AN ACUTE BOUT OF AEROBIC
EXERCISE

Muddassar Iqbal

Cecilia Najera
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Loss-of-function (LOF) variants have been
associated with adverse health outcomes in
humans. Nevertheless, large scale sequencing
studies such as 1000G have revealed that
average human carries 10,000 to 12,000
potential LOF variants, many of which have
no apparent phenotypic consequence. The
objective of this study is to describe the range
of LOF variants obtained recently in a large
Amish population (n = 4,500) through whole
exome sequencing. The Amish offer
tremendous potential for studying rare LOF
variants, owing to the enrichment of such
variants in this group due to their descent from
a very small cohort of individuals and high
incidence of inbreeding. We defined LOF
variants on the basis of effect on protein
function and annotation by at least 2
prediction tools. We identified 9,000-10,000
different LOF variants, including some 2600
frameshifts, 800-900 stop and 5,000-6,000
missense variants. About 30% of the
frameshifts, 27% of stop variants and 43% of
the missense variants were observed in
homozygous form in at least one individual.
Because of the relatively small number of
founders of this Amish population, the Amish
carry a fewer number of LOF variants
compared to the general population but the
frequencies of these variants are relatively
higher, leading to a high number of subjects
who are homozygous for any given LOF
variant. These results suggest the resilience of
the human genome to a wide range of LOF
variants and highlight the potential utility of

Iqbal, M. Pollin, T. Mitchell, B.
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Cognitive impairment, particularly in the
executive function (EF) domains, contributes
to significant functional disability in acute and
chronic survivors of stroke. Emerging
evidence suggests the effects of a single bout
of aerobic exercise (AEX) improve attention
and reduced response inhibition, domains of
EF, in children and young adults. Despite the
high clinical prevalence of EF deficits in
survivors of stroke, the effects of a single
session of aerobic exercise on EF and
concurrent cerebral-cortical processing have
not been systematically investigated in this
population. The purpose of this study is to
determine whether a single session of
moderate aerobic exercise, but not a matched
time dose of non-aerobic stretching, will
improve elements of cognitive effort indicated
by electroencephalogram (EEG) spectral
power in individuals with hemiparetic stroke
(> 3 months). Preliminary results suggest that
while psychometric tests do not indicate a
significant difference in performance before
and after exercise, spectral power in EEG,
specifically theta/alpha ratio which reflects the
engagement of working memory and
attentional resources, demonstrate more
efficient neural processing after engagement
of acute, moderate intensity, aerobic exercise
in both individuals with stroke and their agematched controls.
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this unique founder population for studying
the biological impact of LOF variants in vivo.

proportion to risk-adjusted ranks, 24/28 (86%)
hospitals changed ranks, 16 (57%) changed by
two or more ranks, and 4 (14%) changed by
more than 10 ranks. Conclusions: We developed
a well-performing risk adjustment model for SSI
using electronically-available comorbidities.
Comorbidity-based risk adjustment should be
strongly considered by the CDC and CMS to
adequately compare SSI rates across hospitals.

56. ELECTRONICALLY AVAILABLE
COMORBIDITIES SHOULD BE USED IN
SURGICAL SITE INFECTION RISK ADJUSTMENT

Sarah Jackson
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J. Trick, William E. Woeltje, Keith F. Kaye,
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57. A NEW TOOL FOR TRANSLATOME
ANALYSIS OF ZEBRAFISH HAIR CELLS FROM
INTACT LARVAE
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Maggie Matern

Background: Healthcare-associated infections
such as surgical site infections (SSI) are used by
Center for Medicare and Medicaid Services
(CMS) as pay for performance metrics. Risk
adjustment allows a fairer comparison of SSI
rates across hospitals. Until 2016, nearly all
Centers for Disease Control and Prevention
(CDC) risk adjustment models lacked
adjustment for patient comorbidities. Methods:
We developed a multicenter retrospective cohort
study of patients undergoing surgical procedures
at 28 US hospitals. Demographic data and
International Classification of Diseases, Ninth
Edition codes were obtained on patients
undergoing colectomy, hysterectomy, and knee
and hip replacement procedures. Complex SSI
were identified by infection preventionists at
each hospital using CDC criteria. Model
performance was evaluated using measures of
discrimination and calibration. Hospitals were
ranked by SSI proportion and risk-adjusted
standardized infection ratios (SIR) to assess the
impact of comorbidity adjustment on public
reporting. Results: Of 45,394 patients at 28
hospitals, 573 (1.3%) developed a complex SSI.
A model containing procedure, age, race,
smoking, diabetes, liver disease, obesity, renal
failure, and malnutrition, showed good
discrimination (c-statistic, 0.73) and calibration.
When comparing hospital rankings by crude

Matern, M. Beirl, A. Ogawa, Y. Song, Y.
Elkon, R. Milon, B. Kindt, B. Hertzano, R.
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Across species, the auditory and vestibular
sensory organs are comprised of a variety of
cell types, of which mechanosensitive hair
cells (HCs) make up only a small percentage.
While cell sorting techniques such as
fluorescence-activated cell sorting (FACS)
have proved to be very informative in
studying HC-specific changes in gene
expression, the tissue dissociation process,
loss of lateral inhibition and cell-cell contact,
as well as delay from dissociation to RNA
extraction all result in changes in gene
expression. In order to avoid these potential
confounding effects, we have developed a
transgenic zebrafish model to specifically
evaluate the translatome of inner ear and
lateral line HCs. This model contains a
construct (myo6b:GFP-2A-rpl10a-3xHA) that
allows for expression of both GFP as well as
hemagglutinin (HA) tagged Rpl10a under
control of the HC-specific myo6b promoter.
As Rpl10a-HA is a component of the 60s
subunit of the ribosome, intact zebrafish
larvae can be flash-frozen, and actively
translated mRNA obtained through a ribosome
immunoprecipitation protocol using an

antibody for the HA-tag. We demonstrate that
this model can be used to reliably isolate
actively translated HC mRNA from whole fish
extracts by performing a global HC
translatome analysis by RNAseq, and report
the zebrafish HC translatome as compared to
previously published zebrafish HC
transcriptome datasets. Overall, we believe
that this model will be highly useful for
studying changes in zebrafish HC gene
expression in response to developmental
progression, mutations, as well as HC damage
by noise or otoxic drug exposure.
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