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Administrative information 
 

Parking 
You may park in any of the gray lots marked on the map of the Boar’s Head near the back of 
this document.  There is a handicapped parking space at and several others across the 
street from the entrance to the Pavilion. 
 
Registration table, contacting event administrative staff 
Registration will open on Friday at 2:00 PM in the Pavilion lobby.  The registration table will 
be staffed at least through lunchtime on Saturday.  After then, or in an emergency, call 
Steve Wasserman’s cell phone:  434-989-1255. 
 
Poster presentations 
Presenters should hang their poster by 3:00 PM on Friday.  (There is no break between 
sessions that afternoon, before the poster session begins.)  T-pins will be available at the 
registration table.  Posters are numbered are in this document; poster boards, located in the 
Pavilion combined room I, II, III, will be have numbers affixed to them. 

 
 

Acknowledgments 

We thank Joyce Fortune and Michelle Johnson for their administrative support for this event, 
and Ashley Ayers for arranging CME credit for physicians in attendance.  



 
 

3 
 

University of Virginia School of Medicine 

2017 Faculty Research Retreat 
Schedule of events 

 
 
 

Day Time Activity Session/participants Location 

F
ri

d
a
y

 

3:00-4:00 
PM 

Discussion Introduction to the Translational Health Research Institute of 
Virginia (THRIV) 
Karen Johnston, Director; Donald Brown, Sandra Burks 

Pavilion 

4:00-5:00 
PM 

Discussion I have a discovery…..now what? 
Robert Creeden, UVA Seed Fund and New Ventures; Gordon 
Laurie, Andrew Krouse 

Pavilion 

5:00-7:00 
PM 

Poster 
session 

Poster session and reception (hors d’oeuvres, beverages) Pavilion 

S
a
tu

rd
a

y
 

7:30-8:00 
AM 

Breakfast Bring Continental breakfast into your first concurrent session Pavilion 
foyer 

8:00-10:00 
AM 

Concurrent 
sessions 

Building on success: the challenges of broadening the 
effectiveness of cancer immunotherapy  
Craig Slingluff, moderator; Larry Lum, D. Trey Lee, Timothy Bullock 

Pavilion I 

  UVA on the brain  
Jaideep Kapur, moderator; George Bloom, Jonathan Kipnis, Patrice 
Guyenet 

Pavilion II 

  The spectrum of obesity-related metabolic disease  
Norbert Leitinger, moderator; Stephen Caldwell, Coleen McNamara, 
Zhen Yan 

Pavilion III 

10:00-
10:15 AM 

Break   

10:15 AM-
12:15 PM 

Concurrent 
sessions 

Emerging single cell technologies: image and mass cytometry  
Timothy Bender, Joanne Lannigan, moderators; Judith Woodfolk, 
Alison Criss, Eli Zunder 

Pavilion I 

  Systems medicine  
Stephen Rich, moderator; Kevin Janes, Boris Kovatchev, Charles 
Farber 

Pavilion II 

  Regenerative medicine and cell-based therapy  
Adrian Halme, moderator; George Christ, Jayakrishna Ambati, 
Michael McConnell 

Pavilion III 

12:15-1:45 
PM 

Lunch 
roundtable 
discussions 

Ten sessions are being offered.  Grab a lunch in the Pavilion foyer 
and bring it to your session of choice. If you requested a “Special 
Diet” meal, please pick it up at the registration desk. 

Various 
locations 

1:45-3:45 
PM 

Concurrent 
sessions 

Population research on cancer prevention and control  
Roger Anderson, moderator; Graham Casey, Leslie Blackhall, 
Rajesh Balkrishnan 

Pavilion I 

  The intersection of inflammation, epigenetics, gut microbiome, 
and nutrition  
William Petri, moderator; Sean Moore, David Auble, Alban Gaultier 

Pavilion II 

  Advanced imaging  
John Mugler, moderator; Song Hu, Jaime Mata, Robert Dallapiazza 

Pavilion III 

3:45-4:00 
PM 

Break  
 

 

4:00-6:00 
PM 

Reception Closing reception (hors d’oeuvres, beverages) Pavilion 
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University of Virginia School of Medicine 
2017 Faculty Research Retreat 

Concurrent sessions 
 

 
Concurrent sessions 1:  8:00 – 10:00 AM (Pavilions I, II, and III) 

 
 
Session 1a (Pavilion 1):   
Building on success: the challenges of broadening the effectiveness of cancer 
immunotherapy 
 
Advances in immune therapy have revolutionized cancer care over the past 5 years.  Progress 
continues to modify treatment paradigms for many human cancers.  This session will address 
several new directions for research and clinical care using immune therapy, including new 
cellular therapeutics and new combination immune therapies. 
 
 
Overview: 
Craig Slingluff (Moderator)  
Department of Surgery 
 
 
Research Talks 
Lawrence Lum, MD, DSc 
Department of Medicine 
Clinical responses in advanced breast and pancreatic cancer patients treated with bispecific 
antibody armed T cells (BATS) 
 
D. Trey Lee, MD 
Department of Pediatrics 
Fast CARs for childhood acute lymphoblastic leukemia: the promise and potential pitfalls 
 
Timothy Bullock, PhD 
Department of Pathology 
Provoking immunity to cancer with focused ultrasound 
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Session 1b (Pavilion II):   
UVA on the brain 
 
 
This session will begin with an introduction to the newly formed Brain Institute by its director, Dr. 
Jaideep Kapur. The session will then highlight neuroscience research at UVa, spanning from 
the pathophysiology of Alzheimer's Disease, recent developments from the Center for Brain 
Immunology and Glia (BIG), and end with a grand overview of how the brain controls 
respiration. 
 
 
Overview: 
Jaideep Kapur, MD, PhD (Moderator) 
Department of Neurology 
 
 
Research Talks 
George Bloom, PhD  
Department of Biology 
Amyloid and tau: the trigger and bullet in Alzheimer's Disease pathogenesis 
 
Jonathan Kipnis, PhD 
Department of Neuroscience 
CNS-draining lymphatics in the context of neurological diseases 
 
Patrice Guyenet, PhD 
Department of Pharmacology 
Molecular and cellular basis of central respiratory chemoreception and breathing automaticity 
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Session 1c (Pavilion III):   
The spectrum of obesity-related metabolic disease 
 
The epidemic of obesity is one of the prominent global health concerns of the 21st century, in 
large part due to the increase in cardiovascular (CV) morbidity and mortality associated with 
obesity.  Adipose tissue Inflammation is considered a key link between obesity and CVD, and 
adipose tissue macrophages (ATM) have been implicated as the major source of inflammatory 
cytokine production in obese adipose tissue.  Yet, the mechanisms that regulate ATMs in 
obesity and the connection to CVD are poorly understood.  We will present novel findings that 
identify B cell-mediated mechanisms regulating adipose tissue inflammation and atherosclerosis 
in mice and translate to humans.  
 
 
Overview: 
Norbert Leitinger, PhD (Moderator)  
Department of Pharmacology 
 
Research Talks 
Stephen Caldwell, MD 
Department of Medicine 
Fatty Liver: At the Intersection of 'Dysmetabolism' 
 
Coleen McNamara, MD 
Department of Medicine 
Protective Immunity in Adipose Tissue and CVD 
 
Zhen Yan, PhD 
Department of Medicine 
Exercise-induced mitophagy in cardiometabolic health 
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Concurrent sessions 2:  10:15 AM – 12:15 PM (Pavilions I, II, and III) 

 
 
Session 2a (Pavilion I): 
Emerging single cell technologies: image and mass cytometry 
 
 
Biological diversity at the population level has become a well-recognized fact. The importance of 
unraveling the complexity of biological functions at the single cell level is driving the need for 
technologies that can accomplish this in a high throughput and high dimensional space. This 
session will address two of these emerging technologies, imaging and mass cytometry, through 
the description of recent research applications of these technologies by SOM investigators. 
 
 
Overview: 
Timothy Bender, PhD (co-Moderator) 
Department of Microbiology, Immunology, and Cancer Biology 
 

Joanne Lannigan, MS (co-Moderator)  
SOM Core Facilities 
 
 
Research Talks 
Judith Woodfolk, MD, PhD 
Department of Medicine 
Mass Cytometry (CyTOF) as a Tool for Studying Mechanisms of Immunity to Rhinovirus in 
Health and Disease 
 
Alison Criss, PhD 
Department of Microbiology, Immunology, and Cancer Biology 
High-throughput analysis of particle binding and uptake using imaging flow cytometry 
 
Eli Zunder, PhD 
Department of Biomedical Engineering 
Tracking mESC differentiation with single-cell mass cytometry 
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Session 2b (Pavilion II): 
Systems medicine 
 
 
A hallmark of systems biology, systems medicine, and engineering is the tight interplay between 
experimentation, data integration, and establishing predictive models.  In this session, speakers 
will discuss how one type of predictive modeling can be used to address non-intuitive questions 
involving genetic-vs.-pharmacologic perturbations of cell signaling, collection of physiological 
data and modification of therapeutics through models, and development of systems genetics 
approaches to understand how genetic information is assimilated and transmitted through 
cellular and physiological networks to influence disease risk. 
 
 
Overview: 
Stephen Rich, PhD (Moderator)  
Department of Public Health Sciences 
Center for Public Health Genomics 
 
 
Research Talks 
Kevin Janes, PhD 
Department of Biomedical Engineering 
Predictive Modeling of Signal-Transduction Networks 
 
Boris Kovatchev, PhD 
Department of Psychiatry and Neurobehavioral Sciences 
Center for Diabetes Technology 
Diabetes: Models, Signals, and Control 
 
Charles Farber, PhD 
Department of Public Health Sciences 
Center for Public Health Genomics 
Systems Genetics: Developing a Systems-level Understanding of Human Disease 
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Session 2c (Pavilion III): 
Regenerative medicine and cell-based therapy 
 
 
This is an exciting time in regenerative medicine at the University of Virginia School of Medicine.  
Our increasing ability to manipulate cellular differentiation, our improving ability to engineer 
substrates for tissue growth in vitro and in vivo, as well as our expanding understanding of the 
body’s innate mechanisms for tissue repair have brought us closer to regenerative therapies for 
numerous diseases.  The goal of this session is to highlight some of the ongoing research in 
regenerative medicine at the SOM.  Also, we hope to identify important questions in 
regenerative medicine that need to be addressed through the coordinated efforts of basic, 
translational, and clinical research in order to fully develop the potential of regenerative 
therapies. 
 
 
Overview: 
Adrian Halme, PhD (Moderator)  
Department of Cell Biology 
 
 
Research Talks 
George Christ, PhD 
Department of Biomedical Engineering 
Developing a technology platform for translational muscle tissue engineering, regeneration and 
repair 
 
Jayakrishna Ambati, MD 
Department of Ophthalmology 
Macular degeneration: from mechanism to medicine 
 
Michael McConnell, PhD 
Department of Biochemistry and Molecular Genetics 
hiPSC-based modeling of brain somatic mosaicism 
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Concurrent sessions 3:  1:45 – 3:45 PM (Pavilions I, II, and III) 

 
 
Session 3a (Pavilion I): 
Population research on cancer prevention and control 
 
 
This session will present key research emphases under the UVA Cancer Center’s Program on 
Cancer Prevention and Control.  Scientific topics were selected that present a continuum of 
research from basic and behavioral science approaches to prevention, patient care optimization 
and improvement through health system application of technology, and cancer survivorship care 
in the community.  Each presenter will invite and discuss ideas for research collaborations that 
could maximize impact of their research aims and its ultimate translation to patients and 
communities.  The session moderator will link each presentation topic to the broader set of UVA 
Cancer Center research aims and discuss strategic initiatives. 
 
 
Overview: 
Roger T. Anderson, PhD (Moderator) 
Department of Public Health Sciences 
  
 
Research Talks 
Graham Casey, PhD 
Department of Public Health Sciences 
Developing biologic insights into colorectal cancer risk 
 
Leslie Blackhall, MD 
Department of Medicine 
Using the EPIC EMR as a tool for research and quality improvement in cancer care: lessons 
from the CARE Track program 
 
Rajesh Balkrishnan, PhD 
Department of Public Health Sciences 
Racial and geographic disparities in access to adjuvant hormone breast cancer treatment 
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Session 3b (Pavilion II): 
The intersection of inflammation, epigenetics, gut microbiome, and nutrition 
 
 
A discussion of the role of epigenetic modifications of the genome in children who are 
undernourished in the first year of life, and in murine models the role of diet and circadian 
rhythm on the composition and function of the gut microbiome, and the link between diminished 
gut lactobacillus, kynurenine and emotional depression. 
 
Overview: 
William Petri, MD, PhD (Moderator) 
Department of Medicine 
 
 
Research Talks 
Sean Moore, MD 
Department of Pediatrics 
Dietary and circadian influences on the composition and function of the gut microbiome 
 
David Auble, PhD 
Department of Biochemistry and Molecular Genetics 
Epigenetic signature associated with undernutrition 
 
Alban Gaultier, PhD 
Department of Neuroscience 
Exploring the link between the gut microbiome and depression  
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Session 3c (Pavilion III): 
Advanced imaging 
 
 
Preclinical and clinical imaging are a significant focus for many investigators in the School of 
Medicine, and provide the foundation for numerous multidisciplinary, collaborative, and 
translational research efforts that have been a historical strength of our school.  This session will 
provide a brief overview of resources and areas of research emphasis in imaging, followed by 
three presentations that feature research strengths ranging from novel preclinical imaging 
strategies to cutting-edge clinical applications. 
 
 
Overview:   
John Mugler 
Department of Radiology and Medical Imaging 
 
 
Research Talks 
Robert Dallapiazza 
Department of Neurological Surgery 
MR-guided Focused Ultrasound: Applications in the Brain 
 
Song Hu 
Department of Biomedical Engineering 
Photoacoustic Microscopy of Hemodynamics and Oxygen Metabolism 
 
Jaime Mata 
Department of Radiology and Medical Imaging 
Pulmonary MR Imaging using Hyperpolarized Gases 
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University of Virginia School of Medicine 
2017 Faculty Research Retreat 
Lunch Roundtable Discussions 

 
 
Lunches and beverages will be available in the Pavilion foyer.  If you ordered a restricted diet 
lunch, please pick it up from the registration table in the Pavilion lobby.  The map of the Boar’s 
Head at the back of the program indicates the locations of these sessions. 
 
 
Advanced Biomanufacturing and Regenerative Medicine 
Shayn Peirce-Cottler, George Christ 
Location:  Pavilion 3 (combined with “Advanced microscopy imaging tools”) 
 
This session will attempt to identify research synergies across SOM (spanning basic science to 
clinical) that pertain to regenerative medicine and advanced biomanufacturing. Discussion 
topics can include 3D-printing, cell banking and processing in GMP facility, and in vitro 
engineered 3D model systems, as well as computational analyses to inform the design of 
regenerative therapies. 
 
 
Advanced microscopy imaging tools 
Yalin Wang, Kelly Dryden, Ammasi Periasamy 
Location:  Pavilion board room, right side 
 
The goal of this roundtable discussion is to bring UVA biomedical researchers full awareness of 
the microscopy resources and technical expertise at the University and solicit suggestions for 
the microscopy core facilities including the Keck Center for Cellular Imaging, Advanced  
Microscopy Facility, and Molecular Electron Microscopy Core (MEMC), to develop new imaging 
capabilities to best serve the microscopic imaging needs at UVA. The target audience is 
biomedical researchers who make use of microscopy in their studies. We have often found that 
researchers are not aware of the multiple advanced microscopy techniques available at UVA, 
highly adaptable to specific imaging needs plus the deep knowledge base concerning various 
applications and networking capabilities with internationally known experts in the field" Through 
the roundtable discussion, we hope to enhance the microscopy imaging support for biomedical 
research at the SOM and the University. The participants are encouraged to come with 
questions for discussions. 
 
 
Animal models and precision medicine 
Gary Owens 
Location:  Pavilion 2 
  
 
The goal of this session will be to discuss how we can more effectively integrate precision 
medicine with basic and translational research including development of unique preclinical 
animal models. The target audience will include the entire spectrum of MDs and PhDs in the 
medical center from clinicians to basic researchers. The panel of moderators includes Jony 
Kipnis and Jaideep Kapur representing neurological disease, Tom Loughran and Chip Landen 
representing cancer, and Gary Owens and Matt Wolf representing cardiovascular disease. 
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Innovation Center: a collaboration of Surgery and Biomedical Engineering 
Gorav Ailawadi, Rob Sawyer, Jeff Holmes, David Chen 
Location:  Ednam East (exit Pavilion via the doors furthest from registration table, turn left into 
Ednam) 
 
The primary aim of this round table discussion is to share information and data from 
collaborative work from surgeons who observe various clinical challenges during patient 
procedures.  Drs. Ailawadi and Sawyer have been leading an effort in the Department of 
Surgery but especially the divisions of thoracic surgery, acute care and trauma, and pediatric 
surgery.  The surgeons work alongside biomedical engineering faculty, graduate students, and 
undergraduate students to develop their ideas. Thus far the group has co-invented over 10 
ideas, which have led to multiple invention disclosures.  Some of the work is also being 
published or shared during conference proceedings. The second aim of the discussion is to 
share on the process and problem solving techniques that the team has used to build and grow 
the collaboration between the departments.  Monthly meetings with project teams that include 
members from the department of Surgery, Biomedical Engineering, Licensing and Ventures, 
and external design firms have been used.  Team members approach each challenge area 
using design thinking methods to investigate the challenge, develop conceptual solutions, and in 
some instances fabricate devices for proof of concept testing on the bench or in animals. 
 
 
Molecular imaging and targeted delivery 
Kimberly Kelly, James Stone, Stuart Berr, Paul Read, Mark Kester 
Location:  Arbor Room (main building, beneath Old Mill Room) 
 
The goals of the roundtable session are to explore opportunities and challenges regarding the 
pursuit of translational and clinical research at UVA involving molecular imaging and targeted 
drug delivery. In recent years, faculty at UVA have developed considerable strength in the 
chemistry and molecular biology of targeted contrast agents. This is a rapidly developing and 
cross-cutting area involving intense collaboration between investigators working in multiple 
fields. Further, the expertise and technologies required to develop targeted contrast agents 
apply equally well to the targeted delivery of drugs, giving rise to considerable synergy between 
molecularly targeted diagnostics and therapies. Recent developments that now position SOM to 
take a leadership role in these areas include: 1) purchase of a research-dedicated Siemens 
clinical PET/CT scanner, 2) the award of an NIH award to purchase a pre-clinical, tri-modal 
scanner (SPECT/PET/CT), and 3) the recruitment of a radiochemist with GMP experience to 
expand the availability of novel radioisotopes from the SOM’s cyclotron facility at Fontaine.  This 
roundtable session will first review these and other recent developments impacting targeted 
agents at UVA, then identify and brainstorm on resolving any remaining impediments to the 
further development of research in this area. The target audience includes pre-clinical and 
clinical investigators interested in incorporating/expanding these methods in their research. 
 
 
Neuroimmunology at UVA 
John Lukens, Javier Provencio, James N. Brenton 
Location:  Hearth Room (main building, beneath Old Mill Room) 
 
The goals of this session are to: 

 Highlight both clinical and basic science advancements in neuroimmunology research 
and treatment at UVA;  

 Discuss the potential of immune-based biomarkers and therapeutics for neurological 
disease; 
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 Brainstorm opportunities for collaboration in neuroimmunology research across 
departments and between clinical and basic scientists; 

 Identify important and impactful areas of future neuroimmunology research; and 

 Connect researchers and clinicians with similar interests in neuroimmunology research. 
 
 
Stem cells and regenerative medicine 
Araz Toumadje, Kenneth Brayman, Michael McConnell 
Location:  Pavilion 3 (combined with “Advanced Biomanufacturing and Regenerative 
Medicine”) 
 
The main goals of the session will be to introduce the mission and services provided by the 
newly established iPSC core at UVA. The human Stem Cell Core is the latest addition to the 
UVA School of Medicine Core Facility family.  It is tasked with providing research grade, 
induced pluripotent stem cells (iPSCs) and their downstream derivatives to investigators to 
facilitate the generation of clinical quality cells for human cell therapy. Overall, the core will 
provide three categories of services:  Production and Cell Banking (organ-and disease-specific 
derived iPSCs); Product Development (generation of organ- and disease-specific cell types from 
iPSCs such as neurons, cardiomyocytes, insulin producing β cells); and Education and Training 
workshops to students and faculties.  At this roundtable discussion, we will explore the best 
ways to deliver these services to the investigators in order to meet their needs.  We invite 
investigators who are involved in regenerative medicines and other health related researchers 
to join us to explore the use of iPSC technology in research topics such as human 
cell/tissue/organ transplants, study of human diseases, drug discovery, embryo toxicology, and 
embryology and human development. 
 
 
The value of a broad -omic biorepository 
Brad Worrall, Michele Sale 
Location:  Patio Room (main building, beneath Old Mill Room) 
 
We propose an open discussion of the benefits and challenges of systematic biosample 
collection at the University of Virginia and the types of samples to collect:  blood (for DNA and 
RNA), blood/serum/plasma (for proteomics/ biomarkers), saliva (DNA), oral swab (for oral flora), 
stool (gut microbiome), and other tissues (surgical – e.g. endarterectomy, temporal lobe 
resections, etc.).  We need to consider doing this for both general populations and specific 
populations. In the current funding environment, federal and even foundation funding for new 
sample collection is, at best, limited and, at worst, not available. The concept of the clinical 
operation serving as a potential "research laboratory," especially linking biosamples to 
phenotypic data (clinical, diagnostic, imaging), opens up the possibility of both large-scale 
research investigation and the development of precision or personalized medicine. A few peer 
institutions (e.g., Vanderbilt, Mt. Sinai, and Mayo) have successfully instituted different models 
to do this. We need to discuss as a clinical and research community how to establish such a 
program at UVA, and what options might help our program be distinguishing. 
 
 
Translational Health Research Institute 
Karen C. Johnston, Sandra G. Burks 
Location:  Pavilion 1 
 
This session will include an introductory discussion of the new Translational Health Research 
Institute of Virginia (THRIV).  The target audience is health related researchers interested in 
contributing to the application for an NIH CTSA grant.  The group discussion will include 
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expertise from leaders from the Institute's cores including informatics, community and 
collaboration, translational endeavors, research methods, research capacity, network capacity 
and career development.  The primary goal of this session is to solicit input from potential uses 
of the resources provided by the new Institute and to get input from all relevant stakeholders. 
 
 
Where do I start?  Doing clinical research and quality improvement studies at UVA 
Wendy Novicoff, Jason Lyman, Aaron Pannone 
Location:  Ednam West (exit Pavilion via the doors furthest from registration table, turn left into 
Ednam) 
   
 
This roundtable, sponsored by the Departments of Public Health Sciences and Orthopaedic 
Surgery, will cover fundamentals of doing research in academic medicine, including finding 
collaborators, developing a sound research project idea, selecting an appropriate research 
design, developing good research questions, planning for statistical analysis, working with a 
statistician, working with the IRB, and writing manuscripts.  Emphasis will be placed on scholarly 
approaches to quality improvement and clinical outcomes research using existing data sources.  
The target audience is faculty who are interested in doing quality improvement or clinical 
outcomes research, with special focus on junior faculty members. 
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University of Virginia School of Medicine 
2017 Faculty Research Retreat 

Poster session (Pavilion) 
 

Friday, 5:00 – 7:00 PM 

• Hors d’oeuvres and beverages will be served • 

 
 

Poster Presenter, title, abstract 

1 

Stuart  Berr 
UVa Molecular Imaging Core  
 
The UVa Molecular Imaging Core (UVaMIC) provides resources to noninvasively image small animals 
using multiple modalities including magnetic resonance imaging (MRI), bioluminescence/fluorescence 
imaging (BLI), positron emission tomography (PET), single-photon emission computed tomography 
(SPECT), X-ray computed tomography (CT) and ultrasound. This SOM core lab also manages a 
Radiochemistry Laboratory for the production of targeted PET imaging agents in conjunction with our 
cyclotron facility. This poster will cover the imaging capabilities that are currently in place and those that 
are being added to support and promote biomedical research at UVa. 

2 

Nicholas Sherman 
Mass Spectrometry, DNA Sciences and Shared Instrumentation 
 
Three Core facilities (Mass Spectrometry, DNA Sciences and Shared Instrumentation) were combined 
permanently for purposes of the Cancer Center Support Grant during FY16. The combination was 
driven partly to create more comprehensive, streamlined Cores within the CCSG and partly because of 
the positive response from reviewers in the previous CCSG to having a facility in ‘omics’ where 
investigators could provide samples suitable for different analytical measurements.  In consultation 
with the Dean’s Office, this process was expanded to a combined facility within the School of Medicine 
(not just the Cancer Center) so resources are consolidated and redundancy in websites, paperwork, 
etc., can be eliminated. The Biomolecular Analysis Facility (BAF) provides a centralized setting for a 
diverse but interactive suite of services, instrumentation, and expertise in the areas of genomics, 
transcriptomics, proteomics, metabolomics and molecular interactions.  BAF research services have 
been provided to the School of Medicine for over 22 years. The highly skilled staff has the necessary 
expertise to provide investigators with not only rapid, high quality data but also with pre- and post-
experiment consultation necessary for successful experiments.  This complete approach to service 
gives investigators confidence in their work leading to publications and additional grants.  The labs, 
instruments, and personnel of the BAF are all located on the first floor of Jordan Hall allowing 
investigators to easily utilize and integrate multiple ‘omics’ techniques in their research. 

3 

Ammasi Periasamy 
Advanced Light Microscopy Imaging systems at the W.M. Keck Center for Cellular Imaging (A 
University of Virginia Imaging Center)  
 
The Keck Center for Cellular Imaging provides advanced optical imaging support to UVA researchers. 
Moreover, the center develops and implements novel imaging methods. Current research includes 
development of intravital imaging in freely moving animals, metabolic imaging using NADH, FAD and 
tryptophan autofluorescence (optical redox ratio), and 2-photon photoacoustic fluorescence 
microscopy. Other advanced systems includes Light sheet microscopy for 3-D, TIRF with ultraCMOS 
camera two fluorescence lifetime imaging systems and Correlation spectroscopy (FCS) 
(http://www.kcci.virginia.edu/facility) . Dr. Periasamy is a world-renowned expert in fluorescence 
resonance energy transfer (FRET) microscopy and the center offers an annual international workshop 
on FRET techniques, which many UVA researchers have benefited. 
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Poster Presenter, title, abstract 

4 

Jeffrey Ellena 
The Nuclear Magnetic Resonance Spectroscopy Core 
 
The NMR Spectroscopy Core has six NMR spectrometers: one 500 MHz, four 600 MHz, and one 800 
MHz.  One 600 MHz and the 800 MHz spectrometers have cryogenically cooled probes for NMR 
signal sensitivity enhancement. The 600 MHz spectrometer mentioned in the last sentence also has 
an automatic sample changer which will accept 480 samples. The Core is used by a large group of 
scientists, located throughout UVa and other institutions, for molecular structure determination and 
study of the dynamics of small and large molecules. It is also used for undergraduate courses taught 
by the UVa Chemistry Department. Recently published research describes drug discovery; the 
function of several proteins involved in oncogenesis, transmembrane transport, membrane fusion, 
infection by Ebola virus, and interactions between bacterial and human cells. Other recent research 
includes discovery of new or more efficient synthetic routes to desired molecular products. Provision of 
solution NMR services at UVa is centralized in one laboratory. Centralization of services allows one to 
efficiently obtain, use, and maintain expensive, state of the art instrumentation; and to provide 
instrumentation that could not be purchased by most individual labs. 

5 

Bart Ragon 
UVA BioConnector 
 
The BioConnector is a partnership between the Claude Moore Health Sciences Library, the Department 
of Public Health Sciences, and the Bioinformatics Core at the University of Virginia. A primary role of the 
BioConnector is to educate faculty, staff, and students in the area of data science. To this end, the 
BioConnector hosts a series of workshops designed to provide instruction on data analysis, basic 
programming and other related topics. We were interested in collecting and analyzing data to evaluate 
the scope and effectiveness of the educational component of the BioConnector’s mission.  
Methods: We collected data on workshop registrations and feedback from participants. Our online 
registration system automatically logs the date and time of registration and the registrant’s status at the 
university. We manually supplemented this data by indicating attendance for individuals at each 
workshop. Total attendance for each workshop and proportion of registrants who attended was 
calculated. Our workshop data also included such variables as date of class and workshop length. 
Participant feedback was solicited via an electronic survey sent automatically following each workshop to 
all who registered regardless of whether they attended. Respondents who indicated not having attended 
were presented with a different set of questions than those who indicated having attended. Attendees 
rated their agreement with seven statements regarding various aspects of the workshop on a 5-point 
Likert scale. They were also given the opportunity to respond to several open-ended questions about the 
workshop content and format. Those who did not attend were asked what kept them from attending.  
Results: The BioConnector offered 19 workshops over the course of the fall 2016 semester. There were 
a total of 392 registrations made by 178 unique registrants and a total of 199 workshop attendees, with 
115 being unique. The attendance rate was 51%. Faculty registered for and attended more workshops 
than staff or students. Those who did not attend workshops were far more likely to have registered 
further in advance of the date of the class than those who did attend. We received 146 responses to our 
survey. Of the 120 responses from workshop attendees, 107 indicated satisfaction with all aspects of the 
workshop in question.  
Conclusions: Our results indicate that there is considerable interest in the content of the workshops 
offered. We can conclude that those who attended considered the workshops to have been, on the 
whole, valuable. Our results also offer insight as to how the scheduling and the content of future might 
best serve the needs of our patrons. Moving forward, we will be able to understand our impact by 
continually capturing data and tracking trends over time. 
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Poster Presenter, title, abstract 

6 

Arlyn Burgess 
Data Science Institute 
 
The Data Science Institute is an institute for large scale, complex data analysis. It is a unique confluence 
of computation, science, engineering, mathematics, medicine, statistics, commerce, social science, 
humanities, law, and more. Its mission is to achieve recognized excellence in research and education in 
the interdisciplinary field of data science. Current educational initiatives include a one-year, residential 
MS in Data Science program, short courses, workshops, and boot camps for faculty and students 
looking to increase their skillset, and executive education boot camps for companies interested in 
training employees on the importance of data science methods and techniques. This poster will highlight 
and outline the resources, events, and opportunities for research engagement in order to enhance data-
driven techniques and interdisciplinary research projects. 
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Rebecca Latimer 
ResearchNET 
 
One of the key steps in the research lifecycle is to identify potential funding opportunities that could 
support a new research project. ResearchNET is a SIF-funded partnership between the Schools, the 
Office of the Vice President of Research (VPR), the Office of Sponsored Programs (OSP), the Health 
Sciences Library (HSL), the Vice President of Information Technology (VP-IT), and other units to create 
a network of research development professionals that supports the discovery and pursuit of sponsored 
research opportunities across Grounds. As part of ResearchNET, the VPR Office has recently acquired 
licenses to two online funding discovery tools, Pivot (pivot.cos.com) and GrantForward 
(www.grantforward.com). All UVA faculty, students, and staff can access these tools to find funding 
opportunities, create customized searches and set up weekly alerts as new funding becomes available. 
Through coordination with the HSL and the University Libraries, we are providing in-depth training on 
getting the most out of these tools from the researcher’s perspective. This poster will describe how to 
create accounts in both Pivot and GrantForward, and will illustrate how to create and save searches for 
funding opportunities and to set up email alerts. The poster will also include a schedule of upcoming 
workshops on funding discovery. Overall, our goal is to establish an environment where all UVA 
researchers have knowledge and access to the funding discovery tools. 
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Stephen Turner 
The Bioinformatics Core 
 
The Bioinformatics Core is a centralized resource for providing expert and timely bioinformatics 
consulting and data analysis solutions. The core offers support to investigators both within and outside 
the School of Medicine for management and analysis of large-scale biological datasets produced by 
high-throughput genomics experiments.  The Bioinformatics Core’s mission is to build and maintain a 
service infrastructure that enables the application of strong bioinformatics analysis with a measurable 
impact on the ability of UVA investigators to both publish their work and obtain new funding. This mission 
will be realized through the Core's three goals of service, training, and infrastructure support. 
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Sheri VanHoose 
Research Histology Core 
 
The Research Histology Core (RHC) began in 1992 as a NIH NICHD P30-supported Core with 
Kenneth Tung MD as Director. Since then the core has evolved into a component of the NIH 
supported U54 Center Grant for Molecular Reproductive Biology in 1998, and the UVA Cancer Center 
core in 1999, when it was opened to all UVA investigators. In 2003, RHC became of the UVA 
Research Core facilities. Currently, the RHC provides histology and frozen section services for over 
100 researchers at UVA, performing annually 40,000 services of high quality products with fast turn-
around time. The core performs: paraffin embedded histology sections, routine and special stains, and 
frozen sections. In addition to providing reliable service, the core has an educational component and it 
consuls investigators in the application and experimental design in all aspects of histology and 
immunohistology processes. Being subsidized by the UVA RAC committee, the charges by RHC are 
highly competitive with commercial laboratories and lower than similar cores in other universities. In 
essence, the RHC provides essential support for most NIH and non-NIH funded and highly productive 
clinical and basic science research projects at UVA.           

10 

Joanne Lannigan 
Flow Cytometry Core Facility 
 
The Flow Cytometry Core Facility in the School of Medicine offers a diverse array of technologies to 
support research across a variety of disciplines. The FCCF offers access to both routine and high end 
instrumentation, training and education, and expertise in experimental design and data analysis. Come 
by this poster to learn about some of the newer advanced technologies available in the core, as well as 
how the facility can support your research needs. 

11 

Bhupal Ban 
Recombinant antibody reagents: new advances, new immunological insights  
 
Antibodies are essential affinity reagents in basic research, biotechnology, and diagnostics as well as 
the fastest growing class of therapeutics. The large number of antibodies are commercial available; 
however, there is a growing concern about the reproducibility of scientific discovery and lack of validation 
based upon their binding accuracy (affinity and specificity). The need for higher quality affinity reagents 
has prompted the development of methods that provide scientific, economic, and time-saving 
advantages for validation and do not require the use of animals. Recombinant DNA-based combinatorial 
antibody library has become a central feature of modern immunochemistry. These libraries are 
essentially an immune system in a test tube and enable the selection of antibodies without the 
constraints of whole animal or cell-based systems. The recombinant antibodies are selected  an 
advanced in vitro technologies by phage  and yeast surface display, capable of producing binders 
‘without prior immunization of B cell donors. The deep understanding of molecular and structural 
engineering and more recently of in vitro evolution of antibodies has opened up new perspectives in the 
de novo design of antibodies more adapted to clinical and diagnostic use. The recombinant DNA 
technology provides fascinating tools for antibody engineering through the introduction of the antibody 
combining site (variable regions) into a wide array of formats and alternative production platforms, or 
various bi and multi-specific formats that further impact the therapeutic properties leading to further 
advantages and successes in patient treatment. The antibody molecules are in advance stage for 
immunotherapy including developing biomarkers for improved therapeutics, treating cancers using 
chimeric antigen receptor -T cells (CAR-T cells) and development of therapeutic cancer vaccine. To-
date, efforts are regularly made by researchers to improve or modulate antibody recognition properties, 
to adapt their pharmacokinetics, engineer their stability, and control their immunogenicity. In the long-
term, these efforts have the potential to improve in the rapidly emerging field of immuno-oncology, 
infection and other diseases, importantly, address the current antibody reproducibility and validation 
issues. 
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Joyce Miller 
UVA Cancer Center:  ORIEN (Oncology Research Information Exchange Network) initiative 
 
The UVA Cancer Center joined ORIEN in February 2015. ORIEN was founded by Moffitt Cancer Center 
and Ohio State University Comprehensive Cancer Center –Arthur G. James Cancer Hospital and 
Richard J. Solove Research Institute. ORIEN is a network of NCI accredited cancer centers.  The Total 
Cancer Care Protocol, a biobanking and database protocol, is implemented at each ORIEN member 
institution. UVA implemented the Partners in Discovery for Total Cancer Care at UVA in December 
2015. Enrolled patients grant access to their medical records and leftover surgical specimens for 
research.  Additional blood may be collected during routine clinical blood draws.  Buccal swabs may also 
be collected. For patients with hematological malignancies and diseases, bone marrow aspirates and 
extra passes of lymph node biopsies may also be obtained.  Specimens become part of the BTRF. This 
will accelerate cancer research on tumor markers, targeted therapies, and treatment response since a 
greater number and variety of specimens will be available through the ORIEN network. The ORIEN 
AVATAR project will provide whole exome sequencing and RNA sequencing for enrolled patients that 
meet the criteria of disease site, stage, and current status. This sequencing data will be available to all 
UVA researchers. Both internal and external projects may be coordinated through the UVA ORIEN 
program.  UVA investigators need to submit a research proposal for use of the data and specimens.  In 
our first year of enrollment, over 1100 patients have enrolled to this program. 

13 

Kelly Dryden 
Molecular Electron Microscopy Core 
 
The Molecular Electron Microscopy Core (MEMC) is a state-of-the-art facility dedicated to high-
resolution electron cryomicroscopy (cryoEM) and electron cryotomography for biological samples.  
Located in the Snyder Building, and the adjacent Life Sciences Annex (LiSA), the MEMC houses three 
electron microscopes, a 120kV Spirit, a 200kV F20, and a 300kV Titan Krios.  The Titan Krios is the 
most advanced transmission electron microscope for cryoEM and is equipped with a Falcon II direct 
electron detector.  This core is available to SOM faculty members and to scientists in other schools and 
departments at UVa, either for direct use, or aided by MEMC personnel, to collect data aimed at high-
resolution structural biology projects.  We also encourage scientists throughout Virginia and the 
surrounding states to visit. 
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Craig Rumpel 
Biorepository and Tissue Research Facility 
 
The Biorepository and Tissue Research Facility (BTRF) is the central SOM and Cancer Center core 
facility supporting procurement, processing, banking, and analysis of human biospecimens. The services 
provided by the BTRF fall into two general categories, biorepository activities and tissue analysis, and 
many of these services can be vertically integrated with each other to allow for “one-stop shopping”. In 
addition to support of basic and translational research, the BTRF provides laboratory and logistical 
support for clinical research. Biorepository activities of the core include procurement and study-specific 
processing of human biospecimens, laboratory and logistical support for clinical trials, and maintenance 
of a specimen bank. BTRF technicians are on hand to obtain tissues from Surgical Pathology and 
Autopsy. These may be provided fresh (viable) for cell lines or xenografting, snap frozen, fixed or 
dissociated with cryopreservation. There are approximately 20,000 paraffin blocks and 20,000 frozen 
tissue specimens available in the biorepository, with accrual of 2,000 new specimens of each 
preservation type per year. The BTRF is an official access point for researchers to the Pathology Dept. 
clinical archive, consisting of FFPE blocks and slides collected over many decades. BTRF staff 
transport, process, and ship samples from blood draws, biopsies, and other procedures supporting 
clinical trials at Health System inpatient and outpatient clinics. The BTRF is able to fractionate and 
preserve biofluids collected by study personnel, such as blood, urine, and ascites. Purification and 
cryopreservation of lymphocytes from peripheral blood and other specialized processing is also 
available. In partnership with the Cancer Center ORIEN initiative, biofluids are prospectively collected 
from cancer patients over their course of treatment. Over 2,100 aliquots of derivatives (serum, plasma, 
buffy coat) have been banked to date.  The BTRF supports tissue-based analytic techniques. Basic 
histology services for human tissue samples include formalin fixation and processing of tissue into 
paraffin blocks (FFPE), sectioning of FFPE and frozen tissue, and basic hematoxylin and eosin (H&E) 
staining. Advanced histology-services include automated immunohistochemistry and chromogenic in-situ 
hybridization, histology-guided macrodissection, tissue microarray construction, and virtual microscopy. 
Molecular fractionation and characterization-services include robotic isolation of DNA, RNA and protein 
from histologically-defined, frozen or fixed tissue specimens, with nucleic acid quality and quantity 
assessment. User-operated instruments for laser microdissection, photomicroscopy, and cryosectioning 
are available in the core. Our services make possible new insights into disease mechanisms by the 
analysis of tissues and biofluids, assist in the discovery and validation of new clinical biomarkers, and 
support clinical trials of novel diagnostic tests and therapies. 

15 

Lisa Farr 
Exercise Physiology Core Laboratory  
 
The Exercise Physiology Core Laboratory (EPCL) supports clinical research related to metabolic, 
cardiovascular and biochemical responses to exercise.  In addition, the EPCL provides expertise in 
measures of body composition and regional distribution of body fat, physical function, resting metabolism 
and imaging.  The EPCL serves both research and community users. 

16 

Brian Capaldo 
Analytic Support for the Flow Cytometry and the Mass Spectrometry Cores 
 
The Flow Cytometry Core Facility (FCCF) and the Mass Spectrometry Core now provide computational 
services for complex data sets at the protein level. The importance of high throughput computational 
analysis cannot be overstated in contemporary research projects. From low dimensional data such as 
Luminex multiplex bead assays, to high dimensional single cell assays such as mass and flow 
cytometry, the ability to analyze the data efficiently and effectively is paramount to producing results; and 
without such, can become a massive bottleneck in research projects. We have developed a number of 
computational tools aimed at managing various data types generated by the core facilities at UVA SOM. 
Applying mixed effects linear modeling to Luminex assays and power law global error models to mass 
spectrometry experiments we can now provide the ability to determine differentially expressed proteins. 
We have also developed an intensive computational pipeline aimed at mining complex mass and flow 
cytometry data sets. By cobbling available algorithms in a front loaded way, we can maximize the 
amount of information initially derived from a single data set. This allows for a quick and thorough 
investigation of the data upfront, while preserving the interpretation for the end. Here we present several 
applied examples of these computation analyses. 
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Marya Dunlap-Brown 
The Molecular Assessments and Preclinical Studies Core Research Facility 
 
The Molecular Assessments and Preclinical Studies Core Research Facility is a cost-effective preclinical 
research facility with expertise in investigations of human disease models in rodents including cancer 
investigations, drug testing, and surgical services in rodents. Our services move research projects from 
the bench or from a patient sample into an in vivo animal model context, thereby enhancing the 
translation of UVA investigator discoveries into useful knowledge for potential therapeutic applications 
and making MAPS Core services an integral part of the UVA translational and innovation research 
initiatives. 

18 

Arazdordi Toumadje 
Human Stem Cell Core Facility: Technology and Therapeutic Implications 
 
The human Stem Cell Core is the latest addition to the UVA School of Medicine Core Facility family that 
is tasked to provide research grade induced pluripotent stem cells (iPSCs) and their downstream 
derivatives to investigators to facilitate the generation of clinical quality cells for human cell therapy. 
Overall, the core will provide three categories of services:  Production and Cell Banking (organ-and 
disease-specific derived iPSCs); Product Development (generation of organ- and disease-specific cell 
types from iPSCs such as neurons, cardiomyocytes, insulin producing β cells); and Education and 
Training workshops to students and faculties.  
Pluripotent stem cells (PSCs) including embryonic stem cells (ESCs) and iPSCs have unlimited ability 
for self-renewal and differentiation to all cell types of the three germ layers. These include, but not limited 
to, pancreatic cells, neural cells, cardiomyocytes, hepatocytes, renal cells, retinal pigment epithelium 
cells, and lung cells. Because of this characteristic, PSCs are considered most suitable cell types for 
generating patient-specific autologous and custom-tailored cells for regenerative medicine and to 
produce in vitro disease models to study pathogenesis, treatments, drug screening, and toxicology. 
While ESCs are derived from inner-cell mass of early embryos, iPSCs are generated by artificially 
converting terminally differentiated somatic cells such as skin fibroblasts, keratinocytes, hepatocytes, 
and blood cells to pluripotent stem cells. Autologous IPSC cell technology (patient-specific IPSC), in 
addition to relieving ethical concerns, could potentially overcome immune rejection associated with ES 
cells or other foreign tissue transplants.   
The iPSC technology is based on the induction of forced expression of specific key pluripotent stem cell 
transcription factor genes including Oct-4, Sox2, KLF4, and c-MYC (OSKM). These transcription factors 
are induced by transfecting target cells either with their DNAs or RNAs using integrating or non-
integrating viral vectors, or directly with their mRNAs, proteins, and chemicals. In this poster 
presentation, we demonstrate a step-by-step reprogramming of human foreskin fibroblast cell line to 
iPSC using non-integrating Sendai virus as OSKM delivery agent. 
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Yalin Wang 
Advanced Microscopy Facility 
 
The Advanced Microscopy Facility (AMF) is a state-of-the art microscopy facility at the UVA School of 
Medicine (SOM). Since its establishment in 1979, the AMF has provided SOM researchers with unique 
access to electron and light microscopy instrumentation and services for visualization of biological 
processes and structures. The AMF’s primary mission is to serve the imaging needs and enable the 
exceptional research at the SOM. The specific aims are to house and provide affordable access to state-
of-the-art microscopy instrumentation and high-quality microscopy services, empower SOM investigators 
in the practice and science of microscopy, and build a nexus for collaboration among the AMF users.  
The facility, which is both a full-service and a user facility, offers the following services:  

1. Access to electron and light microscopes  
2. Training in operation of all facility microscopes and ancillary equipment  
3. A full range of TEM and SEM sample preparatory services  
4. Specialized microscopy techniques including serial-section 3D EM imaging and correlative light 

and electron microscopy  
5. Consultation regarding microscopy applications in biomedical investigations.  
6. Microscopy courses and workshops  

Access to microscopy equipment and services at the AMF has allowed SOM researchers to make 
important biomedical discoveries. As microscopy has become an indispensable and near universal tool 
for biomedical research, we will continue to update our capabilities to stay cutting edge and best serve 
the biomedical research at the SOM. 

20 

Wenhao Xu 
Genetically Engineered Murine Model Core 
 
The Genetically Engineered Murine Model (GEMM) Core at the University of Virginia (UVa) provides 
customized service to create and cryopreserve murine model for human disease.  GEMM has served 
UVa investigators and their collaborators for about a quarter of a century.  GEMM’s mission is to support 
animal model research endeavors, to advance genetic and reproductive technologies for model creation 
and preservation, and to serve as a resource for design, development and derivation of customized 
animal models.  Only weeks after the discovery of the CRISPR-Cas9 system as a feasible genome 
engineering tool, GEMM was able to quickly and successfully adopt the technology.  Since then, GEMM 
has created >100 CRISPR-Cas9 induced mouse mutants for dozens of genes.  Compared with the 
traditional gene knockout methodology, the CRISPR way is undoubtedly faster and cheaper.  We are 
currently engaged in collaborative research to improve the efficiency of HDR (homology-directed repair), 
thereby facilitating precise engineering of various alleles by CRISPR-Cas9.  We have successfully 
targeted several loci to edit the DNA sequence by single nucleotide replacement, HA tag insertion and 
attP docking site incorporation.  We are exploring two new approaches – one to use high fidelity Cas9 to 
overcome off-target effect and another to deliver the CRISPR reagents by electroporation of embryos to 
improve the throughput.  We are excited about the future of CRISPR-Cas9 technology and GEMM as an 
animal model resource.  Aside from continuously offering the essential services and the successful 
CRISPR workshop, GEMM will make its expertise more integrated with other cores especially the newly 
established iPSC core to offer genome editing in iPSC.  GEMM will keep up with the advancing CRISPR 
technology and strategically focus on services for creating not only mutant animals, but also disease 
models for translational research to support the institutional research mission. 
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Byoung-Do Kim 
Research Computing 
 
The Research Computing at UVA School of Medicine is a new program that aims to support 
computational biomedical research and data-driven science by providing advanced cyberinfrastructure 
and expertise in computational biology and data analysis and management. Our mission is to foster a 
culture of computational thinking and promote interdisciplinary collaboration in various biomedical 
research domains, even including clinical research with sensitive data. In this poster, we will introduce 
our new services in high performance computing and cloud solutions as well as the expertise we can 
offer in computation and big data analysis. We will also introduce other resources such as UVA campus-
wide partnership CADRE (Computation And Data Resources Exchange) and NSF-sponsored program 
XSEDE (Extreme Science and Engineering Discovery Environment) that can be utilized for advanced 
computational research. 

22 

Sun-sang J Sung  
Major Glomerular Infiltrating Alternatively Activated Macrophage in Lupus Nephritis and 
Emigration Dependence on CD11b 
 
Background: Despite the general acceptance that glomerulus-infiltrating leukocytes play critical roles in 
glomerulonephritis (GN), studies on the dynamics of leukocyte emigration into the glomerulus during 
disease progression and functional attributes of the leukocyte populations are lacking. 
Methods: The lupus-prone NZM2328 (NZM) mice developing spontaneous LN with chronic GN (cGN) or 
anti-GBM-induced LN with acute GN (aGN) were studied. Confocal microscopy was used to identify 
marker expression. Highly purified glomeruli obtained from magnetic bead trapping were used to prepare 
single cell suspensions for flow cytometry analysis. 
Results: MHCII

dim
 and F4/80

dim
 macrophages expressing high levels of the M2 markers Mac2, PD-L1, 

MMR, and Mgl1/2, and other macrophage markers CD11b, CD14, and SLAMf9 constituted the largest 
population of infiltrating leukocytes in NZM mice with cGN, comprising 60% - 80% of total CD45+ cells 
and their numbers correlated with proteinuria severity. I-A+CD11b+ DC-like cells constituted the next 
largest leukocyte population (10%-20%). PMN and T cells were only about 2% of total leukocytes. 
Leukocytes in young NZM mice lacking GN have 10 - 30 times fewer infiltrating leukocytes and lower 
percentages of PMN. In anti-GBM-treated NZM mice, CD11b+I-A- macrophages remained the largest 
glomerular leukocyte population (50%) whereas PMN increased to 30% of CD45+ cells at the expense 
of reduced CD11b+ DC numbers (4%). Blocking of CD11b, the predominant marker on both 
macrophages and PMN with anti-CD11b or anti-ICAM-1 mAb reduced macrophage and PMN infiltration 
by 80% and 70% respectively, and reduced proteinuria by 95%. 
Conclusions: The results showed that in cGN, M2 macrophages are the predominant glomerular 
infiltrating leukocytes whereas higher contribution of infiltrating PMN and reduced numbers of DC occur 
in aGN. Infiltration of both macrophages and PMN are heavily dependent on CD11b-ICAM-1 interaction. 
Controlling macrophage infiltration and function is potentially beneficial in GN treatment. 
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Bhiken Naik 
Trends of intraoperative opioid and non-opioid analgesic use at an academic tertiary care 
hospital over a four-year period 
 
Background:  It is not known if reports by the Center for Disease Control and Prevention and the 
Anesthesia Patient Safety Foundation that highlight the significant morbidity and mortality associated 
with opioids have resulted in changes in perioperative opioid administration practices. This study 
investigates current trends of intraoperative opioid and non-opioid analgesic utilization at a large 
academic tertiary care hospital over a four-year period.   
Methods: Intraoperative data of all surgical patients requiring anesthesia at the University of Virginia 
Health System were gathered retrospectively from an electronic medical record from March 2011 to 
November 2015.  Intraoperative opioids doses were converted to units of morphine equivalents (ME) 
and monthly averages were compared to evaluate the trend of use over this time frame.  Additionally, 
the number of non-opioid adjuncts used per case, which included acetaminophen, dexmedetomidine, 
ketamine, ketorolac, lidocaine infusion, and magnesium, were calculated into monthly averages to 
compare the trend of use during the same time frame.  Pain scores on arrival at the post-anesthesia 
care unit were evaluated on a 0-10 numeric pain rating scale.    
Results: We identified 101,484 unique procedural cases requiring anesthesia during the study period.  
Mean intraoperative opioid use decreased over time from 14.2 mg ME in 2011 [95% Confidence Interval 
(CI) 13.5-15.0 ME] to 9 mg ME in 2015 (CI 8.3-9.8), a 37% reduction in opioid use (p<0.001).  Mean 
number of non-opioid analgesics per case increased over time from 0.66 in 2011 [95% CI, 0.64-0.71] to 
1.45 in 2015 (CI, 1.42-1.51), a 220% increase in use of non-opioid analgesic adjuncts (p<0.0001).   
Average recovery room pain scores over the same time period also decreased: from 5.5 (CI 5.2-5.6) to 
3.8 (CI, 3.6-4.0), a 31% reduction (p < 0.001). 

24 

Thomas Hartka 
Incidences of Bilateral 1st Rib Fractures Compared to Other Levels Due to Real-world Motor 
Vehicle Collisions 
 
Fractures of the first ribs are considered to be markers of severe trauma given their protected location.  
The bilateral first ribs, manubrium, and T1 vertebra form sturdy ring-like structure. It is hypothesized that 
the rigid nature of this structure might predispose this ring to fracture in multiple locations if subjected to 
traumatic forces.  This is similar to the “life-saver” model used to explain multiple pelvic fractures.  The 
goal of this project was to determine if injuries resulting from real-world motor vehicle collisions (MVCs) 
support this biomechanical model. 
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Matthew Wolf 
Eplerenone, a mineralocorticoid receptor antagonist, protects the microvasculature and prevents 
impaired myocardial perfusion reserve in mice fed a high fat diet 
 
Introduction: Coronary flow reserve (also known as myocardial perfusion reserve (MPR)) is the 
integrated measurement of coronary macro- and micro-vascular morphology and function. Abnormalities 
in MPR are prevalent in obesity and diabetes, can occur in the presence or absence of obstructive 
coronary artery disease (CAD), and portends a high risk of adverse cardiac events.  Indeed, diabetic 
patients with impaired MPR but without obstructive CAD have similar cardiac risk as non-diabetics with 
CAD.  The mechanisms underlying impaired MPR in the absence of CAD are not completely understood 
and therapies are not well established.  We recently showed that mice fed a high fat diet (HFD) for 18 – 
24 weeks are a model of obesity and diabetes with impaired MPR without obstructive CAD, as these 
mice do not develop coronary atherosclerosis but do develop obesity, glucose intolerance, endothelial 
dysfunction, perivascular fibrosis, impaired arteriolar compliance, increased left ventricular wall 
thickness, and impaired MPR.  In the present study we used Cardiac Magnetic Resonance (CMR) and 
other methods to test the hypothesis that eplerenone, a mineralocorticoid receptor antagonist, protects 
the microvasculature and prevents impaired MPR in HFD mice. 
Methods: Six week old male C57/B6J mice were assigned to the following groups for 24 weeks: regular 
chow diet (n=15); High fat diet (HFD) (60% calories from fat, Diet 12492, Research Diets Inc., New 
Brunswick, NJ) (n=15); or eplerenone (100mg/kg, 30 mg/kg or 10mg/kg) formulated in HFD (n=10 per 
group). CMR imaging was performed at 24 ± 2 weeks after the start of HFD.  During CMR, mice were 
anesthetized with 1.25% isoflurane and maintained at 36±1°C. The CMR protocol included localizer 
imaging, multi-slice short-axis cine imaging covering the left ventricle (LV) for the assessment of LV 
volumes, ejection fraction, LV mass and LV wall thickness (LVWT), short-axis cine DENSE in a mid-
ventricular slice for the assessment of strain (Ecc), and first-pass gadolinium-enhanced CMR at rest and 
after regadenoson (0.1μg/g body weight) for the assessment of perfusion and MPR. Glucose tolerance 
tests (GTTs) were also performed after 24 weeks of diet.  A subset of mice underwent measurement of 
mesenteric arteriolar compliance using pressure arteriography. Hearts, livers, kidneys, and skeletal 
muscle were harvested for histologic analyses. Myocardial perivascular fibrosis was quantified using 
Masson Trichrome staining and color deconvolution using ImageJ.  
Results/Conclusions: Weight gain, glucose intolerance, and LV wall thicknesses were similar among the 
eplerenone treated groups and HFD controls. Interestingly, eplerenone (100 mg/kg) prevented HFD-
induced reductions in MPR and myocardial fibrosis. Eplerenone also prevented changes in HFD-induced 
abnormalities in myogenic tone including the active and passive parameters – suggesting an 
improvement in vessel stiffness. 

26 

Edward Perez-Reyes 
Epileptic circuits revealed using EpiPro, a novel synthetic activity-modulated promoter 
 
We will present exciting new data that maps epileptic circuits in an animal model of temporal lobe 
epilepsy. We have developed a synthetic promoter that contains the response elements of transcription 
factors known to be up-regulated in patients with epilepsy, making it the first Epilepsy Promoter (EpiPro). 
We tested the ability of EpiPro to drive GFP expression after adeno-associated viral delivery to rat 
brains.  Expression in control animals was very low in most neurons, but the exception was very 
interesting:  Mossy cells.  We then tested EpiPro in rats induced to have spontaneous recurring seizures 
with lithium/pilocarpine. The most striking finding was the profound activation of dentate granule cells; a 
result that fits well with the “breakdown of the dentate gate” theory. 
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Kenneth Tung 
Cancer/testis antigens expressed in normal sperm are not completely sequestered in normal 
testis and protected by Treg dependent tolerance    
 
Regulatory T cells (Treg) provide a major tolerance mechanism in autoimmune disease prevention. 
Continuous tissue antigens recognition by Treg is required maintain tolerance, and for most tissues, the 
autoantigens can readily access the Treg. Exceptions are those expressed in the testis, the brain and 
the eye. They are considered completely sequestered behind tissue barriers and unable to maintain 
tolerance. Accordingly, they should be highly immunogenic antigens. The clinical relevance of testis 
specific autoantigens are twofold. First, they are targeted in autoimmune response in male infertility and 
vasectomy. Second, over 500 antigens of the testis autoantigens are also expressed in human cancers, 
as cancer/testis antigens. Because of their perceived superior immunogenicity, they have been utilized 
as candidates in cancer vaccine development currently on clinical trials. Surprisingly, the validity of the 
concepts of sperm antigen sequestration and lack of tolerance have never been investigated or 
validated. We addressed this deficit from the perspective of immunology of the normal sperm antigens. 
We discovered that the sperm autoantigens located behind the blood-testis barrier are not completely 
sequestered in the testis. In fact, a distinct cohort of redundant plasma membrane and cytoplasm of 
sperm precursors continuously egress the normal testis via the residual body as a physiological step. 
They are recognized by circulating antibody to form immune complexes outside the blood-testis barrier. 
They are continuously sensed by antigen specific T cells in regional lymph nodes, and maintain Treg-
dependent physiological tolerance. Spontaneous autoimmune response to the non-sequestered sperm 
antigens and autoimmune testis disease occur in normal mice upon Treg depletion alone. There are, in 
fact, two distinct subsets of sperm antigens. The sequestered antigens are not protected by Treg, and 
stimulate autoimmune response following their exposure in vasectomy. Most importantly, we have 
detected both sequestered and non-sequestered sperm antigens in numerous human cancers, as 
cancer/testis antigens.  We conclude that the distinct physiological tolerance statuses of sperm antigens 
can have impact on the immunity to cancer/testis antigens of male cancer patients, and this in turn can 
influence the development of cancer vaccines and new cancer diagnostic and prognostic markers.  
Supported by NIH R01AI41236-22. 

28 

Didier Portilla 
Pericytes and Immune cells contribute to complement activation in tubulointerstitial fibrosis 
 
We have examined the pathogenic role of increased complement expression and activation during 
kidney fibrosis. Here we show that PDGFRβ positive pericytes isolated from mice subjected to 
obstructive or folic acid injury secrete C1q. This was associated with increased production of 
proinflammatory cytokines, extracellular matrix components, collagens and increased Wnt3a-mediated 
activation of Wnt/β-catenin signaling, that are hallmarks of myofibroblast activation. Real-time PCR, 
immunoblots, immunohistochemistry and flow cytometry analysis performed in whole kidney tissue 
confirmed increased expression of C1q, C1r, C1s as well as complement activation measured as 
increased synthesis of C3 fragments predominantly in the interstitial compartment. Flow studies 
localized increased C1q expression to PDGFRβ positive pericytes, as well as to CD45 positive cells. 
Although deletion of C1qA did not prevent kidney fibrosis, global deletion of C3 reduced macrophage 
infiltration, reduced synthesis of C3 fragments and reduced fibrosis. Clodronate mediated depletion of 
CD11bF4/80 high macrophages in UUO mice also reduced complement gene expression and reduced 
fibrosis. Our studies demonstrate local synthesis of complement by both PDGFRβ positive pericytes and 
CD45 positive cells in kidney fibrosis. Inhibition of complement activation represents a novel therapeutic 
target to ameliorate fibrosis and progression of chronic kidney disease. 
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Anne Mills 
PD-L1 Expression and Intratumoral Heterogeneity Across Breast Cancer Subtypes and Stages:  
An Assessment of 245 Primary and 40 Metastatic Tumors 
 
Tumor expression of PD-L1 is associated with immune evasion in a variety of malignancies, including a 
subset of triple-negative breast carcinomas, and may mark cancers as susceptible to PD-1/PD-L1 
inhibitor therapies.  We herein characterize PD-L1 expression in breast cancers across the full range of 
histomorphologies and investigate its intratumoral heterogeneity and fidelity across primaries and 
metastases.  245 primary and 40 metastatic (20 nodal, 20 distant) breast carcinomas were evaluated 
with PD-L1 immunohistochemistry on tissue microarray. Tumor PD-L1 staining was seen in 12% of all 
primaries including 32% of triple-negative cancers.  Staining was common in ductal cancers with 
medullary (54%), apocrine (27%), and metaplastic features (40%).  However, diffuse (&gt;50%) staining 
was rare (2% of all cancers and 5% of triple-negatives).  Immune staining was seen in 29% of all 
primaries and 61% of triple-negatives.  Tumor expression of PD-L1 was conserved in 94% of matched 
primary/metastasis pairs while immune staining showed fidelity in 71%; the remaining cases acquired 
PD-L1 immune cell expression in the metastasis.  Only half of cases with positive tumor staining showed 
concordance across all analyzed cores.  These data demonstrate that PD-L1 expression is prevalent 
among high-grade, hormone-receptor negative breast cancers with a range of histomorphologies and 
shows fidelity between primary and metastatic sites in treatment-naïve cancers, although acquisition of 
immune PD-L1 staining in metastases is not uncommon.  There is considerable intratumoral 
heterogeneity in PD-L1 expression, undermining the suitability of core biopsy in the determination of PD-
L1 status.  Clinical trials are needed to determine PD-L1 staining thresholds required for therapeutic 
response, as diffuse staining is rare. 

30 

Jeff Saucerman 
High-content phenotypic screen for compounds that induce proliferation of human iPSC-derived 
cardiomyocytes  
 
Introduction: Over 5 million people in the United States are affected by heart failure, a consequence of 
the heart’s limited ability to regenerate functional cardiac tissue post-injury.  Enhancing proliferation of 
resident cardiomyocytes is a promising potential therapeutic strategy for cardiac regeneration.  Here, we 
performed high-content proliferation screens to identify compounds that enhance proliferation of human 
induced pluripotent stem cell-derived cardiomyocytes (hiPSC-CMs).   
Methods: We performed an initial high-content screen of hiPSC-CMs of 5000 compounds from 
AstraZeneca’s phenotypic screening library consisting of pre-clinical, clinical, and tool compounds.  The 
primary screen measured DNA synthesis in hiPSC-CMs exposed to EdU over 2 days, and the initial hits 
were assayed in a counter-screen of cardiac fibroblasts to select compounds that preferentially induced 
proliferation in hiPSC-CMs.  To further prioritize the candidate compounds, we developed a novel 
secondary screen assay that combined automated live-cell microscopy and image analysis.   The 
secondary screen assay tracked changes in cell counts, DNA content, Ki67, and binucleation events 
over 6 days.  We assayed 5-point concentration responses to the top 48 compounds and implemented 
automated segmentation and image processing algorithms to extract proliferation metrics.   
Results and Conclusions:  Quantitative image analysis of the primary screen identified a rank-ordered 
list of 48 compounds that maximally enhanced DNA synthesis without toxicity in in hiPSC-CMs.  
Secondary screening identified that 41 of those 48 compounds also enhanced hiPSC-CM proliferation.   
The top compounds putatively target proteins previously shown (e.g. p38, GSK3, CaMKII) as well as 
proteins not previously associated with cardiomyocyte proliferation (e.g. L-type calcium channels and 
dopamine receptors).  Thus this study establishes a high-content hiPSC-CM proliferation assay, as well 
as compounds and potential new mechanisms that modulate cardiomyocyte proliferation. 
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Chongzhi Zang 
Modeling functional gene regulation in cancer using public ChIP-seq profiles  
 
Epigenetic regulation of gene expression is an essential aspect of molecular biology that underlies 
developmental processes and disease etiology.  Several genomic techniques including ChIP-seq, 
DNase-seq and ATAC-seq have been developed to experimentally identify genome-wide profiles of 
regulatory regions and thousands of samples have been profiled by the community including the 
ENCODE and Roadmap Epigenomics consortia. The Cancer Genome Atlas (TCGA) consortium has 
performed RNA-seq for transcriptomic profiling for thousands of samples, but ChIP-seq data has been 
lacking for these primary cancer samples, making it difficult to study transcription regulation and 
epigenetic mechanisms in cancers. We developed Model-based Analysis of Regulation of Gene 
Expression (MARGE), a computational method to predict cis-regulatory profiles to interpret differential 
expression gene sets by leveraging a compendium of over a thousand public H3K27ac ChIP-seq 
datasets in human and mouse (Wang et al. 2016). Using MARGE and integrative approaches on TCGA 
RNA-seq data and public ChIP-seq data, we reconstruct the functional enhancer profiles and predict 
active transcription factor (TF) targets for each cancer type. Our results demonstrate the advantage of 
integrating a large compendium of publicly available data for the genomic studies of cancer epigenetics 
and provide the community with a useful resource for cancer research. 

32 

Hui Zong 
Tumor-supporting immune network in brain cancer   
 
Effective cancer treatment must deal with not only tumor cells, but also the supportive tumor 
microenvironment (TME). While studying TME in fully formed tumors has been informative, we focus on 
dissecting the process of TME establishment and the role of its individual cellular components for tumor 
progression, using a novel mouse genetic system termed Mosaic Analysis with Double Markers (MADM) 
[Zong 2005 Cell; Liu 2011 Cell]. MADM generates sporadic cells with oncogenic mutations and 
unequivocally labels them with GFP. The sparseness of mutant cells closely mimics the clonal origin of 
human tumors, and the GFP-labeling confers single-cell resolution for tracking mutant cells throughout 
tumor progression. Using MADM, we established a mouse model for medulloblastoma, the most 
common malignant brain tumor in children. Since medulloblastoma is known to originate from granule 
neuron precursors (GNPs), we introduced oncogenic mutations into GNPs with MADM, expecting all 
tumor cells would be green while TME cells would be colorless. Our analysis showed that both types of 
brain immune cells astrocytes and microglia are prominently present in the GFP+ tumor mass. 
Surprisingly, while microglia are colorless, all astrocytes in the tumor mass are GFP+. Since normal 
GNPs are known to never give rise to astrocytes, the GFP-labeling of astrocytes in the tumor mass 
indicates lineage plasticity of tumor GNPs. We further verified our finding in human patient samples by 
showing that astrocytes in the tumor mass bear the same genomic aberrations as tumor cells. Our 
subsequent co-culture experiments showed that tumor-derived astrocytes (TDAs) provide critical support 
to tumor GNPs.  To identify potential tumor-supporting factors in the tumor microenvironment, we 
analyzed both cytokine and growth factor composition in the tumor mass in comparison to the normal 
brain, and found that expression levels of interleukin-4 (IL-4) and insulin-like growth factor 1 (IGF1) are 
elevated. Further analysis showed that IGF1 is produced by tumor associated microglia (TAM) while IL-4 
is produced by TDAs, a known cytokine to promote IGF1 expression in microglia. Tumor-supporting 
activities of IGF1 derived from TAMs were demonstrated by two pieces of evidence: 1) co-culturing of 
tumor GNPs with TAMs sustained tumor cell growth, an effect that can be abrogated by an IGF1-
blocking agent; and 2) IGF1R inactivation in GNPs completely blocked tumor progression. In conclusion, 
our revealed a tumor-supporting immune network in medulloblastoma, in which tumor cells trans-
differentiate to produce TME astrocytes that not only directly enhance tumor progression but also 
indirectly activate microglia to produce tumor-promoting IGF1. Further delineation of the molecular 
mechanisms within the immune network could lead to novel, effective therapy to this devastating 
disease. 
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Jay Brown 
Novel Therapy for Herpes Simplex Virus Infections  
 
The goal of this project is to identify novel inhibitors to supplement acyclovir for the treatment of herpes 
simplex virus infections such as cold sores and genital infections. Our strategy is focused on VP16, a 
transcription factor encoded in the HSV1 genome. VP16 is able to activate expression of genes that 
contain its binding sequence in the promoter; both virus and host genes are affected. As VP16-activated 
genes favor virus replication, we reason that infection would be suppressed by small molecule inhibitors 
of the encoded protein. A three-step process is being used to identify the expected inhibitors. First, the 
human genome is scanned for the presence of genes whose promoter contains a VP16 binding site 
(TAATGAAAT, TAATGAGAT or TAATGATAT). Next, the literature is searched for small molecule 
inhibitors of the genes identified in the VP16-binding site scan. Finally, inhibitors are tested for their 
ability to antagonize HSV1 replication in cell culture. Studies to date have focused on identifying human 
genes with VP16 binding sites in the promoter. Approximately 2/3 of the genome has been examined for 
such genes and 70 have been found. Prominent among them are genes encoding transcription factors, 
genes involved in glycoprotein synthesis and genes able to suppress the immune response. Our priority 
now is to complete the scan of the human genome. Some effort, however, has already been devoted to 
identifying inhibitors of VP16-binding site genes and 17 have been found. These are beginning to be 
examined for their ability to suppress HSV1 replication in cell culture. 

34 

Charles Landen 
Targeting RNA-Polymerase I Using CX-5461 as a Mechanism for Treating Chemotherapy 
Resistant Epithelial Ovarian Cancer 
 
Background: One of the first identified hallmarks of neoplastic transformation was an increased rate of 
ribosome biogenesis, and increased activity of RNA polymerase I (RNA pol I) is observed in most human 
cancers.  Ribosome biogenesis is an energy intensive and tightly regulated process, and recent studies 
have shown that CX-5461, a potent and specific RNA pol I inhibitor, has selective toxicity to cancer cells.  
Here we demonstrate that CX-5461 is an effective anti-proliferative agent in epithelial ovarian carcinoma 
cells with an increased efficacy in chemoresistant ovarian cancer cells compared to their sensitive 
parental lines.    
Methods and Results: Ovarian cancer cells were demonstrated to be highly sensitive to RNA pol I 
inhibition by MTT assay, with an IC50 range from 25nM to 2uM in 13 different ovarian cancer cell lines, 
and an IC50 of 3uM in the nontransformed immortalized normal surface epithelial line HIO-180. Notably, 
chemoresistant cell populations were generally more sensitive to CX-5461, compared to matched 
chemosensitive lines.  IC50 in HeyA8MDR was 80nM compared to 2000nM in parental HeyA8, and was 
100nM in SKOV3TRip2 compared to 400nM in SKOV3ip1. CX-5461 induces G2/M arrest (averaging 
52.7% in G2 compared to 32.5% in controls), primarily through mitotic catastrophe, inducing an 
accumulation of multinucleated senescent cells. DNA damage pathways are activated, operating through 
ATM/ATR, as demonstrated by rescue with caffeine and ATR specific inhibitors.   In an effort to identify 
why chemoresistant cells might be more susceptible, ribosomal synthesis processes were examined. 
Chemoresistant cells were found to have 2-4-fold increased Pol I occupancy on rDNA by ChIP, and 
increased rRNA synthesis by isotopic incorporation, while ribosome abundance and overall translation 
efficiency, measured by sucrose gradient fractionation, were unchanged.  Treatment of five separate 
patient-derived xenograft models (PDX) with CX-5461 showed a complete response in one model, 
partial 55% reduction in tumor size in a second, stable disease in a 3rd, and progression in two models. 
Conclusions: CX-5461 shows high activity in ovarian cancer cell lines and patient-derived xenograft 
models, with a preferential effect on chemoresistant cells. Enhanced sensitivity to the compound is due 
at least in part to cancer cells’ increased demand for rRNA synthesis. RNA pol I inhibitors represent an 
exciting new treatment option that may have preferential effect on the chemoresistant population. 
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Gilbert Kinsey 
Low Regulatory T Cell Abundance before Cardiac Surgery is Associated with Increased Risk of 
AKI: A Pilot Study 
 
Background: Patients who undergo cardiac surgery (CS) are at high risk of developing post-surgical 
acute kidney injury (AKI).  The pathogenesis of AKI involves inflammation, nephrotoxins and ischemia-
reperfusion injury (IRI).  Preclinical studies have demonstrated regulatory T cells (Tregs) protect the 
kidney from inflammation and dysfunction induced by IRI and nephrotoxins.  We hypothesized that 
patients with low circulating Treg numbers at the time of surgery would be at increased risk of 
developing AKI in the post-surgical period.     
Methods: Circulating Treg number was determined by flow cytometry of blood from 45 adult CS patients 
on the morning of surgery, prior to initiating cardiopulmonary bypass, and again 24h after surgery. 
Occurrence of AKI was determined using KDIGO Stage II creatinine and urine output criteria over the 
first 48h after CS.     
Results: The number of circulating Tregs (CD4+CD127low/-CD25high) per ml of blood, prior to CS, was 
variable with a range of 7,100 to 84,000. Patients were split into low, medium and high tertiles based on 
Treg number and the rate of AKI compared between groups.  Stage II AKI occurred in 60, 13, and 20% 
of patients in these groups, respectively. After adjusting for the effect of pre-existing CKD and advanced 
age in logistic regression, the odds ratio for developing AKI in the low Tregs group vs. high group was 
7.0 (95% CI: 1.2-41.5), and there was no significant difference between middle and high groups.  In 
36/45 patients the circulating number of Tregs was decreased by an average of 30% after CS. 

36 

Wei-Min Chen 
KING 2.0: Relationship inference and integrated analysis in one million samples 
 
The kinship coefficient between a pair of individuals can be accurately estimated using their genome-
wide SNP data, without estimating the allele frequencies at each SNP in the whole dataset. Together 
with implementation of bit-wise operations that are applied directly on binary coded genotype data, 
relationship inference in the first generation of KING has been fast for genetic datasets consisting of 
100,000 or fewer individuals. In order to infer relatedness and further to provide integrated genetic 
analyses in the latest genetic data where the number of individuals can be beyond 1 million, we develop 
the second-generation of KING. Three levels of computational speed-up are implemented in KING 2.0, 
including: 1) bit-level parallelism; 2) multiple-core parallelism using OpenMP; and 3) faster algorithms 
involving a multi-stage procedure to eliminate unrelated or distantly related pairs of individuals, in which 
we first select a subset of highly informative SNPs to obtain first-pass relationship estimates for all pairs 
of individuals, and then follow-up using all SNPs on a small subset of pairs identified in the first stage 
analysis. One particular computing technique for further speed-up is to propose computationally simpler 
estimators that are upper bounds of the KING estimator. The efficient implementation in KING 2.0 
performs relationship inference in a matter of seconds in a typical dataset (with 10,000 or fewer 
samples), or a few hours in very large data consisting of ~1 million samples. This computational 
efficiency also applies to integrated genetic analyses that are available in KING 2.0, including automated 
pedigree reconstruction, extraction of a subset of unrelated individuals, family-based Q/C without relying 
on reported pedigree data, as well as association scans for a massive number of phenotypes (e.g., 
trans- eQTL analysis). Lastly, we implement a new relationship inference algorithm that has a similar 
performance as PC-Relate (AJHG 98:127-148) while still feasible for very large data. To demonstrate 
the performance of KING 2.0, we applied relationship inference on a dataset consisting of 1,002,375 
samples (generated by duplicating a real dataset consisting of 30,375 samples 33 times) each typed at 
168,749 autosome SNPs. It took 2 hours and 13 minutes to identify all 16,090,272 pairs of duplicates, 
and 6 hours and 16 minutes to identify all 36,151,830 pairs of first-degree relative and duplicates, using 
19 CPU cores. 
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Arthur Weltman 
Decreased HETE-12 and -15 are associated with glucose regulation following high intensity 
exercise in people with prediabetes 
 
We previously reported that high intensity exercise (HIE) lowered circulating post-prandial glucose more 
than moderate intensity exercise (MIE) in people with prediabetes, and this may have been related to 
insulin action. Hydroxyeicosatetraenoic acid [12- and 15-HETE] is an inflammatory mediator of insulin 
resistance and secretion, but the effects of exercise are unknown. Here we tested the hypothesis that 
exercise intensity may differentially impact HETE in relation to glucose control in adults with prediabetes.  
Methods: Thirteen subjects (Age: 51.5±4.0yr; BMI: 32.6±1.6kg/m

2
; VO2peak: 22.9±1.3mg/kg/min) with 

prediabetes (ADA criteria, 75g OGTT screening) underwent 3 randomly assigned conditions: time-
course matched control (CON), and exercise at isocaloric (~200kcal) MIE (at lactate threshold (LT) and 
HIE (75% of difference between LT and VO2peak). One-hour post-exercise, a 120-minute 75g OGTT 
was performed, and plasma glucose, insulin, and C-peptide were determined for calculations of glucose 
tolerance (total area under the curve (AUC)), insulin sensitivity (Oral Minimal Model and HOMA-IR), 
glucose-stimulated insulin secretion (Deconvolution modeling; Insulin secretion rateAUC 0-120/GlucoseAUC 0-

120; GSIS), disposition index (hepatic and peripheral DI) and hepatic insulin extraction (C-pepAUC 0-

120/InsulinAUC 0-120). Urinary HETE-12 and -15 corrected for creatinine were collected post-OGTT.  
Results: Although exercise intensity had no statistical effect on HETE-12 or -15 compared with CON, 
decreased HETE-15 was related to elevations in hepatic insulin extraction following HIE (r=-0.47, 
P=0.09) and MIE (r=-0.61, P=0.02). Interestingly, reductions in HETE-12 and -15 were only correlated 
with improved glucose tolerance (r=0.52, P=0.07) and insulin sensitivity (r=-0.68, P=0.01) following HIE. 
Consistently, decreased HETE-12 also correlated with reduced GSIS (r=0.70, P<0.01) and hepatic DI 
(r=0.54, P=0.06) following HIE only.  
Conclusion: HETE-12 and -15 responses appear related to improvements in glucose and insulin 
metabolism following higher intensities of exercise. Together, these data suggest exercise intensity may 
influence inflammatory responses that impact glucose homeostasis in people with prediabetes. 
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Craig Slingluff 
A Multipeptide Vaccine Plus Toll-like Receptor (TLR) Agonists LPS or polyICLC in Combination 
with Incomplete Freund’s Adjuvant (IFA) in Melanoma Patients.   
 
Adjuvants for cancer vaccines have not been optimized. In a murine model, vaccines with incomplete 
Freund’s adjuvant (IFA) may deplete circulating T cells, but vaccination with Toll-like receptor (TLR) 
agonists plus CD40 antibody induces strong, durable CD8 responses. An alternate approach to ligating 
CD40 is to activate CD4 T cells, to upregulate CD40L. The present study tests safety and 
immunogenicity of vaccination with 12 Class I MHC-restricted melanoma peptides (12MP) to activate 
CD8 T cells and a tetanus toxoid peptide (Tet) to activate CD4 T cells, plus either of two TLR agonists, 
with or without IFA. We hypothesized that vaccines with TLR3 agonist polyICLC or TLR4 agonist 
lipopolysaccharide (LPS) would be safe and would induce stronger and more durable T cell responses 
than when IFA was included. Participants with resected stage IIB-IV melanoma were randomly assigned 
2:1 to cohort 1 (LPS dose-escalation, n=33) or cohort 2 (polyICLC 1 mg, n=18).  Each cohort included 3 
subgroups (a-c), receiving 12MP+Tet+TLR agonist (a) without IFA, (b) plus IFA in the first vaccine only 
(V1), or (c) plus IFA in all six vaccines (V6).  Toxicities were recorded (CTCAE v4).  T cell responses 
were measured with IFNγ ELIspot either ex vivo, or 14 days after in vitro stimulation (IVS).  There were 
no DLTs in Cohort 1 (LPS) but two in cohort 2 (1 of 6, subgroups 2b and 2c).  CD8 T cell responses to 
12MP were detected ex vivo in 43%, 67%, 50%, and 29% of patients in Cohort 1 with 25, 100, 400, and 
1600 EU LPS, respectively and in 56% of patients in Cohort 2.  Responses to 12MP were detected ex 
vivo in 18%, 50%, and 78% for subgroups (a)-(c), respectively. Responses were more durable and of 
highest magnitude for IFA V6.  IVS CD8 responses and ex vivo CD4 responses were also improved with 
addition of IFA.  LPS is a safe and effective vaccine adjuvant when combined with IFA; the optimal 
biologic dose may be 100-400 EU. All regimens were deemed safe. Despite recent concerns about IFA, 
this study demonstrates that in humans, IFA enhanced magnitude and durability of T cell responses to 
peptide vaccines when added to TLR agonists. Thus, combination strategies with IFA and LPS and/or 
pICLC offer promise for next generation vaccines. 
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Ileana Mauldin 
Human melanomas and ovarian cancers overexpressing mechanical barrier molecule genes lack 
immune signatures and have increased patient mortality risk.  
 
We have identified 8 genes whose expression in human melanoma metastases and ovarian cancers is 
associated with a lack of Th1 immune signatures. They encode molecules with mechanical barrier 
function in the skin and other normal tissues and include filaggrin (FLG), tumor-associated calcium 
signal transducer 2 (TACSTD2), and 6 desmosomal proteins (DST, DSC3, DSP, PPL, PKP3, and JUP). 
This association has also been seen in an independent series of 113 melanoma metastases. In these, 
DST expression alone is sufficient to identify melanomas without immune signatures, while FLG and the 
other 6 putative barrier molecules are overexpressed in a different subset of melanomas lacking immune 
signatures. Similar associations have been identified in a set of 180 ovarian cancers. RNA-seq data from 
471 melanomas and 307 ovarian cancers in the TCGA database further support these findings and also 
show that overexpression of barrier molecules is associated with early patient mortality for melanoma (p 
= 0.0002) and for ovarian cancer (p &lt; 0.01). Collectively, these data raise the possibility that molecules 
with mechanical barrier function in skin and other tissues may be used by cancer cells to protect them 
from immune cell infiltration and immune-mediated destruction. 
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Tajie Harris 
Myeloid cell control of CNS infection  
  
Nearly one-third of the world’s population is chronically infected with the parasite Toxoplasma gondii. 
While this infection is incredibly common, only immunocompromised patients are at risk of developing 
symptomatic disease, which is often fatal. Thus, the immune system in healthy people is capable of 
controlling infection. After an acute systemic infection, T. gondii converts to a slow-growing cyst stage in 
immune-privileged tissues that persists for the lifetime of the host. The Harris Laboratory studies the 
mechanisms by which the immune system controls T. gondii in the brain. Previous studies have 
underscored the importance of IFN-gamma and T cells, but have not evaluated the contribution of cells 
of the myeloid lineage. Several types of myeloid cells respond to CNS infection with T. gondii, including 
the CNS-resident microglia and the monocyte derived macrophages that infiltrate the brain. We 
generated mice where microglia or microglia and macrophages could not respond to IFN-γ. Once 
infected, the mice that lack IFN-gamma signaling in microglia and macrophages rapidly succumbed to 
infection after 18 days, whereas mice that had only deficient microglia survived greater than 80 days. 
Susceptibility of the microglia/macrophage mice was associated with uncontrolled parasite replication in 
the brain. These results underscore the importance of brain-infiltrating macrophages in the controlling T. 
gondii. Based on these results we began to ask what signals trigger the recruitment of monocytes to the 
brain during infection. We have found that the alarmin IL-33 contributes to the recruitment of 
macrophages to the brain. Specifically, IL-33 deficient mice produce less ccl2 mRNA in the infected 
brain. CCL2 is a molecule that recruits monocytes into inflamed tissues. Current studies are aimed at 
identifying the cell types that respond to IL-33 to coordinate the essential recruitment of macrophages to 
fight CNS infection. 
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Shu Man Fu 
Local Factors Controlling the Pathogenesis of Lupus Nephritis 
 
Proliferative lupus glomerulonephritis (PLGN) often leads to end stage renal failure. Current therapies 
are not effective in many patients.  Biomarkers for diagnosis and monitoring responses to therapy are 
lacking. This application investigates local tissue factors that contribute to the progression of PLGN. We 
have shown that autoimmunity and end organ damage are under separate genetic control. This new 
paradigm focuses us on the role of targeted tissue in PLGN.   Our new observation is that C1q is 
expressed by podocytes in late stages of GN in mouse and in class IV PLGN patients with urinary C1q 
positive podocytes. We plan to interrogate the role of podocyte-made C1q and the interactions between 
this C1q and intraglomerular cytokines. We will determine whether C1q deficiency in podocytes will 
suppress the development of PLGN, demonstrate the role of locally-synthesized cytokines in the 
induction of C1q synthesis by podocytes in PLGN and ascertain the usefulness of C1q in urinary 
podocytes as a biomarker in the diagnosis of class IV PLGN. The results of these studies will provide 
insights to the contribution of local factors to the pathogenesis of PLGN. They may provide novel 
therapies and a unique biomarker for diagnosis and monitoring class IV PLGN patients. 
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Rahul Sharma 
Novel Immunomodulatory cytokine offers multi-pronged protection from Type-2 Diabetic 
Nephropathy (DN).   
 
While inflammation contributes to T2DN pathogenesis, Regulatory T cells (Treg) are protective. Based 
on our findings that Interleukin (IL)-2 and IL-33 can synergize to enhance the homeostasis and function 
of Tregs, we developed a novel cytokine (IL233) bearing IL-2 and IL-33 activities in a single molecule. 
IL233 increased Treg and protected mice from acute kidney injury, lupus glomerulonephritis and Type-1 
diabetes. We investigated whether IL233 will enhance Treg, inhibit inflammation and protect from 
obesity-linked DN in a mouse model. We treated Male BTBR.Cg-Lep

ob
 (Ob) mice with saline or IL233 

(3pmoles/g/d) for 5 days at 4-5 weeks or 10-12 weeks of age. Body weight, fasting blood glucose, 
glucose tolerance, and kidney function (urinary albumin creatinine ratio – ACR) were analyzed. Spleen, 
kidneys and visceral fat were analyzed by flow cytometry and histology at necropsy. Treatment of young 
(4-5wk old) Ob mice with IL233 induced a 2x increase in Treg as measured in the blood, which persisted 
for &gt; 4 months in lymphoid organs (1.5x) and adipose tissue (2.3x) upon necropsy. IL233 treated Ob 
mice had lower proteinuria (ACR: 29±4 mg/g at necropsy) than controls (ACR: 133±35 mg/g). Compared 
to controls, IL233-treatment also inhibited diabetes (lower blood glucose and normalization of glucose 
tolerance) and obesity (lower body and adipose tissue weights) in the Ob mice. Kidney histology of 
control Ob mice showed leukocytic infiltration and mesangial expansion, which was inhibited in the IL233 
treated mice. IL233 treatment of the older (10-12 weeks old) Ob mice, with established diabetes and 
albuminuria, also resulted in lowering of proteinuria score (2.4x higher ACR in controls over IL233-
treated). This was accompanied with lower blood glucose starting two weeks post treatment and 
persisting until the end of study, when the control mice had to be euthanized. Along with increasing Treg, 
IL233 also enhanced the ability of Treg to produce anti-inflammatory cytokine IL-10. In addition, the mice 
treated with IL233 also led to greater accumulation of ILC2, M2 macrophages and Eosinophils in the 
adipose tissue, which could have contributed to improving glucose metabolism leading to attenuation of 
obesity and diabetes. The results indicate the synergy of IL-2 and IL-33, as the IL233 hybrid cytokine, 
bears therapeutic potential as it protects genetically obese mice from obesity-linked DN, by regulating 
multiple contributors of pathogenesis, namely inflammation, obesity and diabetes. 
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William Petri 
Forward Genetic Screen for Host-Directed Therapy against Amebiasis  
 
Diarrhea is the second leading cause of death for children globally, causing 760,000 deaths each year in 
children under the age of 5. Amoebic dysentery contributes significantly to this burden, especially in 
developing countries. There is currently only a single class of drugs, the nitroimidazoles, with which to 
treat invasive amebiasis.  Therapy directed against host genes and pathways that influence susceptibility 
is appealing, as it opens additional therapeutic options and is less likely to result in the development of 
resistance.  To investigate possible genetic susceptibility to symptomatic Entamoeba histolytica infection 
in Bangladeshi infants, we conducted a genome-wide association study (GWAS) in two independent 
birth cohorts of symptomatic infection. Cases were defined as children with at least one diarrheal 
episode positive for amebiasis through either PCR or ELISA within the first year of life, while controls 
were children without any episodes in the same time frame (DBC: 65 cases, 309 controls; PROVIDE: 
112 cases, 323 controls). The NIH Birth Cohort and the PROVIDE cohort were analyzed separately, 
using univariate logistic regression with an additive mode of inheritance. Results were meta-analyzed 
under a fixed-effects inverse variance weighting model. The top results were found within two 
neighboring genes on chromosome 10: CUL2 (cullin 2) and CREM (cAMP responsive element 
modulator). A total of 4 SNPs (single nucleotide polymorphisms) met genome-wide significance (P<5E-
08) in the joint analysis. The top SNP was rs2148483 with a Pmeta of 6.48E-09, with additional risk 
allele at this locus conferred 2.3 times the odds of a symptomatic EH infection. This SNP is found within 
an intron of CUL2 (cullin 2), which has previously been implicated as a susceptibility locus for 
Inflammatory Bowel Disease and Crohn’s Disease. Despite neither individual analyses reaching 
significance due to their limited power, the meta-analysis of two independent studies shows genome-
wide significant results in two genes previously implicated in IBD. These genetic associations reinforce 
the pathological similarities observed in gut inflammation between amebic infection and IBD. Further 
research is needed to elucidate the underlying mechanisms for the proposed pleiotropy and to test the 
suitability of the CREM/CUL2 locus as a therapeutic target. 
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Hema Kothari 
Association of D-dimer with OxLDL, anti-OxLDL antibodies and plaque morphology in coronary 
artery disease 
 
Background. Oxidized low density lipoprotein (OxLDL) plays a vital role in triggering coagulation 
activation and arterial thrombosis in atherosclerosis via inducing tissue factor (TF) expression in 
plaque resident vascular cells. Natural IgM antibodies against oxidation-specific epitopes block 
proinflammatory properties of OxLDL and their plasma levels in humans associate with reduced 
coronary artery disease (CAD) and lower risk of cardiovascular events. In contrast, CAD patients have 
increased levels of plasma D-dimer, an end product of coagulation activation and fibrin degradation, 
and this prothrombotic biomarker may predict cardiovascular events. However, it is unknown whether 
higher levels of these IgM antibodies or specific features of coronary artery plaques are associated 
with levels of D-dimer.  
Approach and Results. Conditioned medium from B1 cells purified from ApoE-/- but not secretory IgM 
deficient ApoE-/-sIgM-/- mice inhibited OxLDL-induced TF activity in THP-1 monocytes. In 106 
subjects with CAD without an active unstable syndrome, plasma D-dimer level was 367.845 ng/mL 
(range 78.306 -  2098.811 ng/mL). 37 subjects had D-dimer levels (mean ± SD; 918.52 ± 482.81 
ng/mL) above the threshold for healthy subjects (>500 ng/mL). Plasma D-dimer levels were positively 
associated with levels of oxidized phospholipids on apoB-100 (OxPL/apoB) and lipoprotein(a) (Lp(a)) 
(r=0.501, p=0.002 and r=0.522, p=0.001 respectively) and inversely associated with levels of IgM 
antibodies to oxidation-specific epitopes, such as phosphorylcholine and malondialdehyde mimotope 
(r=0.2479, p=0.01 and r=0.202, p=0.038 respectively). Moreover, D-dimer levels positively associated 
with coronary artery plaque calcium percent (r=0.304, p=0.002) as measured by virtual histology-
intravascular ultrasound. 
Conclusions. IgM antibodies against oxidation-specific epitopes may be protective against 
cardiovascular events through inhibiting activation of coagulation induced by OxLDL. While a larger 
study is needed, results suggest that plasma D-dimer may identify subjects prone to OxLDL-induced 
subclinical systemic activation of coagulation and that are at increased risk for future adverse events. 
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Fern Hauck 
Use of the Emergency Department by Refugee Children Compared to Non-refugee Children 
 
Background and Purpose/Objectives: Refugees who are resettled in America experience multiple 
healthcare challenges, including difficulty accessing clinical services. The objective of this study is to 
compare the healthcare utilization of a large, well-defined cohort of refugee children at health system 
access points (Emergency Department and Primary Care) with a control population selected from the 
UVA Family Medicine Clinic.  
Methodology: Retrospective chart review including 261 refugee and 218 control patients <18 years old 
over a three-year period (July 2011-July 2014). Control patients were randomly selected and matched to 
study patients by age and gender. Demographic data for the refugees were collected from the UVA 
International Family Medicine Clinic. For both groups, information was collected from all ED and FM 
encounters during the study period, including ICD-9 codes, follow-up instructions, and follow-up within 
30 days of ED visit. Associations between predictor and outcome variables were measured using SAS. 
Results: Refugee children had fewer ED visits than children in the control group (1.2 vs 1.9; p=0.002), 
fewer FM visits (6.3 vs 8.8, p<0.001), and were less heavy users of primary care. Refugees were also 
much more likely to follow up as directed after an ED visit (81.5% vs. 57.6%; p<0.001). Children whose 
parents did not speak English upon arrival had more ED visits than those who did (1.35 vs 0.35, 
p=0.001). 
Conclusions/Discussion: Despite known barriers to refugees accessing primary healthcare in the US, the 
refugee study population had fewer ED visits and better office follow-up rates from the ED than the 
control population. 
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Alexander Klibanov 
Microbubble contrast agents as a tool for molecular imaging and drug delivery 
 
Gas-filled microbubbles are prepared from water-insoluble fluorocarbon gases and stabilized with a 
phospholipid shell. Microbubbles are approximately 2-3 um in mean size. They are stable during 
refrigerated storage in aqueous buffer for extended period of time, up to several years. Microbubbles can 
be also generated from superheated liquid fluorocarbon droplets, turning submicron emulsion particles 
into micron-size bubbles. Upon intravenous administration, microbubbles travel with blood flow and 
gradually deflate: perfluorocarbon gas is exhaled, and lipid shell, that is fully biocompatible and 
biodegradable, is naturally absorbed and processed.  Microbubbles can be detected in vivo by 
ultrasound with excellent sensitivity - single particles with sub-picogram mass can be visualized with 
clinical imaging systems that apply contrast-specific imaging presets. Ultrasound imaging techniques 
can be used to map blood flow and volume. Microbubble targeting via specific ligands to vascular 
markers can be used to monitor disease progression of cancer and vascular diseases. Microbubbles can 
be administered intravenously in experimental animals repeatedly, daily, for weeks.  Microbubbles can 
specifically attach to receptor-coated surfaces, e.g., endothelium coated with P- or E-selectin, VCAM-1 
or VEGFR2. To achieve selective targeting, monoclonal antibodies or other specific ligands, such as 
VEGF, cyclic RGD peptides, etc., can be attached to the microbubble shell, with coupling over 105 
molecules per bubble. In fast-flow conditions (wall shear stress of 4 dyn/cm2 or more), antibodies are 
often not capable of achieving successful microbubble targeting, due to short contact time between the 
bubble and target surface. Rapidly binding ligands, such as Sialyl Lewis

A
 oligosaccharides, can be 

applied for selectin targeting in very fast flow, e.g., to activated platelets.   The Molecular Imaging Core 
facility now offers contrast ultrasound imaging as a modality of choice for researchers at SOM and 
beyond. Microbubbles are available to scientists who are interested in this imaging approach.  
Microbubbles, especially in combination with liposomes or other drug carriers, can be used as drug 
delivery vehicles for selective triggered drug release in the vasculature of the insonated tissues, which 
could be especially useful in tumor therapy. Microbubble vibration in the ultrasound field results in the 
localized energy deposition, which may assist in the transient opening of blood-brain barrier, or increase 
permeability of endothelial lining of vasculature and other tissue barriers, thus improving drug delivery to 
the tissues. Ultrasound-microbubble-assisted transfection is also under investigation. As ultrasound 
waves can be focused tightly and efficiently deep in the body, this opens up a variety of therapeutic and 
theranostic opportunities. 
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William Teague 
The Child Health Research Center: Research that Improves the Lives of Children; The Challenge.   
 
There is a critical gap in transferring fundamental discoveries to the cure and treatment of childhood 
diseases.  The UVA Child Health Research Center (CHRC) is a place where basic scientists and clinical 
investigators from across the University pioneer novel discoveries leading to more effective treatments 
and cures for childhood diseases. Goals. To conduct bench and clinical research focused on diseases of 
childhood, nurture faculty, attract and retain the best students, foster open and creative collaboration, 
secure and increase extra-mural funding, and produce the best science for the benefit of children. 
Approach.  Maintain state of the art facilities and access to cutting edge technology and methods, 
nurture young investigators, support established researchers, and sponsor educational activities that 
integrate molecular science with clinical studies. Support. Three tiers spanning NIH, philanthropy, and 
industry partnerships. Clinical Research Unit. We maintain a fully staffed and equipped unit dedicated to 
clinical studies in children located on the 3rd floor of the Battle Building. Programs. Annual Research 
Day and Trainees’ Competition, Excellence in Pediatrics Research Grants, Maddy Deal Pilot Grants, 
Betsy and Stuart Houston Prominent Scholar Seminar, mentors for junior faculty, ongoing international 
collaborations, weekly educational and research seminars. An Invitation. The CHRC is a resource for 
scientists and clinicians across the University committed to innovative research into diseases affecting 
children. To find out more about the CHRC, please call 434-243-4692 or visit our website at 
http://research.med.virginia.edu/chrc. 

http://research.med.virginia.edu/chrc
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Jill Slack-Davis 
Obesity and Endometrial Cancer  
 
Endometrial cancer has the highest obesity-related risk of all cancers, and morbidly obese women have 
a 6-fold increased risk of dying from this disease.  Incidence of endometrial cancer has increased 1.9% 
per year over the past decade, correlating with the rise in obesity. However, the specific obesity-related 
factors that initiate and promote the growth of endometrial tumors are unclear. We evaluated patient 
tissue and developed a mouse model to investigate obesity-related mechanisms in endometrial cancer 
progression. Gene expression analysis of endometrial tissue from obese women with and without cancer 
uncovered significantly increased expression of genes regulating glucose transport and metabolism.  In 
particular, GLUT6, an understudied glucose transporter, was among the most highly over expressed in 
endometrial tumors.  Subsequent analysis of tumors from lean (BMI < 25) or obese (BMI > 30) post-
menopausal women with matched normal adjacent endometrium showed a higher incidence of GLUT6 
expression within tumors of obese women.  Estrogen unopposed by progesterone is an established 
promoter of endometrial cancer proliferation, and circulating estrogen levels are elevated in obese 
women.  Interestingly, we observed that estrogen stimulated GLUT6 expression, tumors expressing 
GLUT6 had higher levels of estrogen receptor expression, and loss of GLUT6 expression inhibited 
endometrial cancer cell proliferation. Using mice predisposed to endometrial cancer development 
(endometrial-specific heterozygous loss of LKB1), we found that Western diet feeding promotes 
endometrial cancer in 50% of mice, which was accompanied by impaired glucose metabolism and 
increased adiposity.  Additionally, GLUT6 gene expression was elevated in tumors from the mice, and 
estrogen treatment increased GLUT6 expression further. Together, our data implicate GLUT6 as a 
potential link between estrogen and glucose metabolism in the regulation of endometrial cancer 
progression and offer the possibility of GLUT6 as a therapeutic target for the treatment of obesity-
associated disease. 
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Weibin Shi 
Analysis of gene expression at overlapping atherosclerosis QTL leads to effective prioritization 
of candidate genes 
 
Complications of atherosclerosis include heart attack and stroke, the number one and four causes of 
death in the United States. 119 suggestive and significant Quantitative Trait Loci (QTLs) for aortic lesion 
size have been discovered from over 15 male and female intercrosses derived from 13 different inbred 
strains. Yet the causal genes for these loci remain to be discovered. We created an atherosclerosis QTL 
map and used it in combination with gene expression changes in the aorta and liver, haplotype analysis, 
and gene expression correlations with lesion formation to find four highly probable candidate genes for 
Ath29, a recurring QTL on Chromosome 9. These candidate genes include Nnmt, Gclc, Anxa2, and 
Tinag. There are three apparent peaks for Ath29 suggesting three causal genes, with Nnmt residing 
under the first peak and Gclc, Anxa2, and Tinag under the third. Gene co-expression calculations show 
that Gclc, Anxa2, and Tinag are highly co-expressed in the liver and are expressed independently of 
Nnmt. Thus it is likely that Nnmt is the causal gene for the first peak and that only one of Gclc, Anxa2, 
and Tinag is the causal gene for the third peak. By using publicly available data I have been able to 
reduce the number of candidate genes for an overlapping QTL locus from 716 to 4 and have created a 
method for quickly and effectively prioritizing candidate genes for any overlapping atherosclerotic QTL 
loci. 
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Thurl Harris 
Role for lipolysis in acute stress-induced hyperglycemia and insulin resistance 
 
Postoperative and trauma-induced hyperglycemia is a common occurrence, even in patients without a 
previous history of diabetes, and is associated with worse neurologic outcome, increased risk of 
nosocomial infections, prolonged ICU and hospital stays, and increased overall mortality. Because 
postoperative and trauma-induced hyperglycemia is associated with negative outcomes, current clinical 
practice is to use insulin to manage hyperglycemia in the intensive care unit (ICU). Insulin therapy is 
generally effective but requires close monitoring, is expensive, disruptive to patient’s sleep and can 
cause episodes of hypoglycemia. Because insulin therapy requires the active clinical support present 
only in an ICU, and because early control of trauma-induced hyperglycemia is important for recovery, 
there is a need for new therapies to control blood glucose without the risks of hypoglycemia. Stress-
induced counterregulatory hormones, especially catecholamines that are released during trauma and 
under postoperative recovery, potently stimulate adipose tissue lipolysis and the breakdown of 
triacylglycerol (TAG). Our data suggests that in mice, adipose tissue lipolysis is necessary for 
hyperglycemia and insulin resistance and that blocking adipose tissue lipolysis is sufficient to prevent the 
metabolic derangements. We hypothesize that the products of lipolysis, free fatty acids (FFA) and 
glycerol, are responsible for the acute stress-induced hyperglycemia and insulin resistance. Our studies 
define adipose tissue lipolysis as an intermediary metabolic pathway for pharmacological intervention to 
control stress-induced hyperglycemia, potentially without the risks of hypoglycemia as occurs with insulin 
therapy. 
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Manoj Patel 
Hyperexcitability of neurons in the medial entorhinal cortex in a mouse model of SCN8A 
encephalopathy  
 
Rationale: SCN8A encephalopathy (EIEE13) is caused by gain-of-function mutations resulting in 
hyperactivity of the voltage-gated sodium channel Nav1.6. This channel is concentrated at the axon 
initial segment and nodes of Ranvier and plays a crucial role in the initiation and propagation of action 
potentials (APs).  Clinical features of patients with SCN8A encephalopathy include seizure onset 
between 0-18 months of age, intellectual disability and motor impairment (Meisler et al, Epilepsia 2016). 
Seizures are often refractory to treatment with anti-epileptic drugs, and sudden unexpected death in 
epilepsy (SUDEP) has been reported in approximately 10% of patients. Recently a knock-in mouse 
model carrying a SCN8A mutation (p.Asn1768Asp; N1768D) was generated and shown to exhibit many 
pathological phenotypes seen in human patients, including spontaneous seizures and sudden death 
(Wagnon et al, Hum. Molec. Genet. 2015). Mice homozygous for this mutation (D/D) have seizure onset 
at 3 weeks of age, multiple seizures and sudden death within 24 hrs. In contrast, only 50% of mice 
heterozygous for the mutation (D/+) exhibit seizures, with onset at 2-4 months and sudden death within 
1 month. In this study, we electrophysiologically characterized layer II neurons of the medial entorhinal 
cortex (mEC), a major input region to the hippocampal circuitry, in D/D and D/+ mice and WT littermates.    
Methods: All recordings were done at 3 weeks of age. Seizures in D/D mice were confirmed by video 
recording. Brain slices were prepared and electrophysiology recordings taken using the whole-cell patch 
clamp electrophysiology technique. Recordings of membrane properties and persistent (INaP) and 
resurgent (INaR) sodium channel currents were obtained.    
Results: Increased AP firing frequencies and abnormal AP waveforms were recorded in the mEC of both 
D/+ and D/D mice compared to WT. In mEC layer II neurons, at a current injection step of 110 pA, AP 
firing was increased from 2.2 ± 1.2 Hz (n=20) in WT neurons to 7.6 ± 1.1 Hz. 



 
 

40 
 

Poster Presenter, title, abstract 

52 

Quanjun Cui 
Macrophages play a crucial role in the pathogenesis of osteoarthritis (OA).  
 
In this study, the feasibility of a formyl peptide receptor 1 (Fpr1)-targeting peptide probe cFLFLF-PEG-
(64) Cu via positron emission tomography (PET) imaging was investigated for detection of macrophage 
activity during development of OA. Monoiodoacetate (MIA) was intraarticularly injected into the knee joint 

of Sprague-Dawley rats to induce OA (n=3). Five days later, cFLFLF-PEG-(64) Cu (∼7,400 kBq/rat) was 
injected into the tail vein and microPET/CT imaging was performed to assess the OA inflammation by 
detecting infiltration of macrophages by Fpr1 expression. In addition, a murine macrophage cell line 
RAW264.7 and two fluorescent probes cFLFLF-PEG-cyanine 7 (cFLFLF-PEG-Cy7) and cFLFLF-PEG-
cyanine 5 (cFLFLF-PEG-Cy5) were used to define the binding specificity of the peptide to macrophages. 
It was found with the MIA model that the maximal standard uptake values (SUVmax ) for right (MIA 
treated) and left (control) knees were 17.96 ± 5.45 and 3.00 ± 1.40, respectively. Histological evaluation 
of cryomicrotome sections showed that Fpr1 expression, cFLFLF-PEG-Cy5 binding, and tartrate-
resistant acid phosphatase (TRAP) activity indicating activation of macrophages were elevated in the 
injured synovial membranes. Furthermore, the cFLFLF-PEG-Cy5 binding activity was co-located to the 
TRAP activity in the tissue sections. The in vitro experiments demonstrated that both fluorescent peptide 
probes could bind specifically to RAW264.7 cells, which was blocked by cFLFLF but not by the scramble 
peptide. The findings highlighted the use of cFLFLF-PEG-(64) Cu/PET as an effective method potentially 
applied for detection and treatment evaluation of OA. Ongoing studies are conducted to further 
investigate the probe with an animal model of post-traumatic osteoarthritis (OA induced by anterior 
cruciate ligament transection), as well as with inflamed tissues harvested from the knee joint of OA 
patients. 
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Kenneth Barron 
A randomized controlled trial of wound infiltration with extended-release versus short-acting 
bupivacaine before laparoscopic hysterectomy 
 
Study Objective: To evaluate if pre-incision infiltration with extended-release liposomal bupivacaine 
provides improved overall pain relief compared with 0.25% bupivacaine after laparoscopic or robotic-
assisted hysterectomy.  
Design: A single-center double-masked randomized controlled trial (Canadian Task Force Classification 
I).  
Setting: A tertiary-care community hospital.  
Patients: Patients recruited from July 2015 through January 2016. Sixty-four patients were randomized, 
and 59 were analyzed for the primary outcome.  
Interventions: Women scheduled to undergo multiport laparoscopic or robotic-assisted total 
hysterectomy for benign indications were randomized to receive pre-incision infiltration with undiluted 
liposomal bupivacaine or 0.25% bupivacaine.  
Measurements and Main Results: The primary outcome was overall average pain intensity by numeric 
rating scale (0–10) using the Brief Pain Inventory (BPI) via telephone survey on postoperative day (POD) 
3. A sample size of 28 per group (N 5 56) was planned to detect a 30% change in pain scores. 
Secondary outcomes were overall average and worst numeric pain scores on PODs 1, 2, and 14; pain 
scores in hospital; BPI pain interference scores; and total opioid use. There were no demographic 
differences between the 2 groups. For the primary outcome, we found a decrease in the average (p = 
.02) pain scores on POD 3 in the liposomal bupivacaine group. We also found a decrease in worst pain 
scores on POD 2 (p = .03) and POD 3 (p = .01). There were no differences in pain scores while in the 
hospital or on POD 1 or POD 14. There were no differences in BPI pain interference scores, opioid use, 
or reported adverse effects.  
Conclusion: For laparoscopic and robotic-assisted multiport hysterectomies, there is evidence of 
decreased average postoperative pain with liposomal bupivacaine compared with 0.25% bupivacaine for 
port-site analgesia on POD 3, but no difference in opioid use or measures of functioning. 
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Xinlin Yang 
Combination of Adipose Stem Cells with an Antioxidative Fullerene Derivative for Bone Tissue 
Engineering.  
 
Introduction: Fullerene C60 is composed of 60 carbon atoms, forming a unique structure of a hollow 
sphere about 1 nanometer in diameter. It has been characterized as “radical sponges”, with antioxidative 
activity several hundred-fold higher than other antioxidants. We recently reported that fullerol and a 
carboxyfullerene, C60 pyrrolidine tris-acid (Fullerene Tris-Acid, abbreviated FTA), could inhibit cellular 
ROS level and enhance osteogenesis in human human adipose stem cells (hADSCs) in monolayer 
culture.   
Methods: Poly(lactic-co-glycolic acid) (PLGA, 65:35 lactide: glycolide ratio) was dissolved in methylene 
chloride. The polymer solution was placed in a 1% poly(vinyl alcohol) solution and agitated for 24 hrs to 
form microspheres. Microspheres ranging from 500 μm to 710 μm were isolated with a stainless steel 
sieve and then poured into a stainless steel mold in the shape of a cylinder that measured 4 mm in 
diameter and 4 mm in height, followed by being heated at 80°C for 3 hrs. The resultant PLGA scaffold 
was coated by FTA solution via lyophilization. The surface structure of the scaffolds and engineered 
constructs was characterized by atomic force microscopy (AFM). Primary hADSCs were used for in vitro 
experiments. A mouse subcutaneous implant model was employed to investigate the bone formation 
ability of a cloned mouse bone marrow stem cell line D1 seeded on the PLGA/FTA scaffold.   
Results and Discussion: The coating rate of FTA in PLGA scaffold is spectrophotometrically calculated 
as 0.255±0.0343 ug FTA/mg scaffold (n=3). No apparent ultrastructural difference was found by SEM 
observation between scaffolds with or without PLGA coatings. However, AFM observation revealed that 
surface roughness of the PLGA scaffold was much bigger than that of the PLGA/FTA scaffold. 
SEM/Energy-dispersive X-ray spectroscopy (EDS) analysis showed that in both hADSCs-PLGA and 
hADSCs-PLGA/FTA constructs, the majority of cells grew between microspheres during the culture 
period of up to 5 wks with osteogenic medium. Calcium deposits were seen only in cell areas at 3wks, 
but eventually extended to a larger area at 5 wks. Compression test demonstrated that the mechanical 
property of in vitro engineered bone constructs with the PLGA/FTA scaffold and hADSCs was greatly 
improved compared to the control scaffold and hADSCs. The samples after compression test were 
further observed by SEM, and much more long clefts (yellow arrows) were found within the control than 
the PLGA/FTA samples. The IR-783 dye could effectively label D1 cells, as evidenced by either in vitro 
or in vivo experiments. Using a mouse subcutaneous model, it was demonstrated that the FTA-PLGA/D1 
implant induced more new bone formation and better mechanical performance of the generated bone 
than the PLGA/D1 implants by microCT, histology and mechanical analysis. Conclusively, we 
demonstrated for the first time that FTA enhanced in vitro osteogenesis of human ADSCs and in vivo 
bone formation of D1 in mouse. Animal studies using a large bony defect model should be performed to 
further develop FTA coated PLGA scaffolds. 



 
 

42 
 

Poster Presenter, title, abstract 

55 

Randall Moorman 
UVa Center for Advanced Medical Analytics   
 
Vision: UVa will be the destination for academia and industry for innovation in Big Data at the bedside.  
Big Data, defined by its Volume, Velocity and Variety, has become a frequent buzzword in industry.  
Healthcare, with its massive structured and unstructured data sets, is an appealing target.  The ability to 
learn from Big Data has the potential to improve quality of patient care while reducing cost by providing 
the most robust evidence base for individualized patient management.  Specifically, Big Data analytics 
can add information about effectiveness of current best practice methods, suggest improvements to care 
pathways and, in its most advanced application, provide early warning of specific threats to a patient’s 
health. This Center will allow UVa and its clinicians and quantitative scientists to make efficient, 
profitable use of Big Data to solve emerging complex health system medical engineering problems. By 
providing support and guidance to researchers, the Center will foster innovative ways of addressing 
widespread and potentially devastating illness and provide the framework to facilitate commercialization 
of any new transformative technologies. The Center will educate the future leaders in this field. The 
goals include:  

1. Integrate technological innovation with clinical practice to transform patient care, safety and 
outcomes  

2. Create an innovative, inclusive community to cultivate new ideas and the pursuit of discovery  
3. Provide assistance to investigators to develop and execute clinical studies, including the processes 

of institutional review and pre-and post-award management  
4. Provide liaison services to assist researchers and inventors to navigate the process of taking an 

idea from conception to development of intellectual property, and accelerate translation to clinical 
practice.  

5. Bring industry and clinical researchers together to engender synergistic collaboration and 
accelerate transfer of IP to industry  

6. Establish educational programs at pre-college, undergraduate and graduate levels. 
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Dongfeng Pan 
Translational and clinical evaluation of cFLFLF-99mTc/SPECT and cFLFLF-68Ga/PET towards 
inflammatory foci detection 
 
Objectives: To translate and assess the clinical utility of cFLFLF-99mTc/SPECT and cFLFLF-68Ga/PET 
for detection of inflammatory foci.  
Methods: cFLFLF-99mTc and cFLFLF-68Ga were synthesized, purified and analyzed. The imaging 
characteristics of the probes were comparatively evaluated with the clinical gold standard FDG/PET in 
large animal inflammatory models of canine and pig.  Toxicity evaluation was performed and approved 
by the Ethical Committee of Chongqing Medical University. cFLFLF-99mTc (10 mCi) was i.v. 
administered to a patient displaying symptom of interstitial pneumonia and the other who underwent 
surgical incision of cancer tissue four month earlier with complaints of pain in the surgical area. cFLFLF-
68Ga(4 mCi) was i.v. into a diabetic patient. At 1 and 3 h post injection of cFLFLF-99mTc/SPECT and 
cFLFLF-68Ga/PET scans were acquired as per protocol approved. 
Results:  The radiochemical yields of both probes were higher than 90%. The imaging profiles of cFLFLF 
probes are superior to FDG for inflammation detection in terms of better specificity and comparable 
sensitivity.  The whole body cFLFLF-99mTc/SPECT scan of the interstitial pneumonia patient clearly 
indicated islands of inflammatory foci within lung from remaining fibrotic scarred tissue (confirmed with 
CT), suggesting the active inflammation sites.  The patient with removal of tumor via surgery exhibited 
SPECT signal accumulation around the incision area. For the diabetic patient, cFLFLF-68Ga/PET did 
not revealed inflamed pancrease as expected but observed spleen is highly activated and perhaps 
inflamed. Both cFLFLF-99mTc and cFLFLF-68Ga appeared to be mainly cleared via renal pathway, but 
a lesser extent of hepatobiliary excretion was also observed. There was minimal background level signal 
intensity was observed in brains and lungs of the patients. 
Conclusions: Compared to FDG/PET inflammation imaging protocol, cFLFLF probes demonstrated 
better specificity and comparable sensitivity in large animal model. In the clinical setting, cFLFLF-99mTc 
and cFLFLF-68Ga are safe for human clinical evaluation.  Additional important facets of this study were 
both sterile and septic inflammation foci were detected. 
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Victor Laubach 
Noninvasive imaging of inflammation after lung transplantation using SPECT and a novel formyl 
peptide receptor ligand cFLFLF 
 
Objective: Ischemia-reperfusion injury (IRI) after lung transplantation leads to primary graft dysfunction 
(PGD); a major cause of early morbidity and mortality. Current methods to diagnose PGD are limited to 
x-ray, CT and functional tests, none of which specifically address inflammation or immune cell activation; 
hallmarks of IRI. The development of noninvasive, cell-specific molecular imaging methods to provide 
early diagnosis of IRI would permit timely and targeted therapeutic interventions. We hypothesized that 
use of cFLFLF, a PEGylated peptide ligand that binds chemotactic formyl peptide receptor 1 (FPR1) on 
activated leukocytes, would permit accurate, noninvasive diagnosis of IRI via single photon emission 
computed tomography (SPECT) imaging. 
Methods: Mice underwent 1 hour left lung ischemia (via left hilar ligation) or sham surgery, followed by 2, 
12, or 24 hours of in vivo reperfusion (n=6/group). Two hours prior to end of reperfusion, mice were 
injected with 99mTc-cFLFLF. Animals then underwent SPECT imaging after reperfusion, from which 
maximum intensity projections were obtained. Organ biodistribution of 99mTc-cFLFLF was measured ex 
vivo using a gamma counter. Separate groups were injected with Cy7-cFLFLF followed by ex vivo near-
infrared fluorescence imaging of lungs. Data are presented as uptake ratios of left to right lungs. 99mTc-
cFLFLF SPECT was also used to image IRI in an established porcine lung transplantation model. 
Results: Lung inflammation was clearly visualized by SPECT after IR at 2, 12, and 24 hours of 
reperfusion. Maximum signal intensity ratios in left lungs after IR were significantly higher than sham 
mice after 2 and 12 hours of reperfusion but not after 24 hours (2-hr: 4.2±0.3 vs 1.1±0.04, p<0.001; 12-
hr: 2.1±0.2 vs 1.0±0.04, p<0.001; 24-hr: 1.4±0.2 vs 1.2±0.04, p=0.2). Biodistribution of 99mTc-cFLFLF in 
lungs was significantly higher after IR at all 3 time points (2-hr: 2.8±0.7 vs 1.0±0.04, p=0.02; 12-hr: 
1.8±0.1 vs 1.0±0.1, p<0.001; 24-hr: 1.4±0.04 vs 1.1±0.1, p=0.003), with probe uptake decreasing with 
increasing reperfusion time. Uptake of cFLFLF in lungs after IR was confirmed by ex vivo fluorescence 
imaging in mice and also by SPECT in porcine lungs after transplantation, confirming the translational 
utility of 99mTc-cFLFLF SPECT imaging. 
Conclusions: SPECT imaging using 99mTc-cFLFLF, a novel FPR1 ligand, enables quantifiable, 
noninvasive diagnosis of lung IRI. Results suggest that resolution of IRI over time can be monitored by 
99mTc-cFLFLF SPECT. Clinical application of cell-specific molecular imaging probes such as cFLFLF 
may permit early diagnosis of PGD, enabling targeted therapeutic interventions and improved outcomes 
after lung transplantation. 
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Jaime Mata 
Department of Radiology & Medical Imaging Center for MR Imaging 
 
We propose to present all the imaging services available to the entire research community and we 
expect this poster/presentation will foster future collaborations between different departments of the 
SOM. 
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Detail of previous map, highlighting event meeting rooms: 
 Pavilion:  posters, concurrent sessions, lunch pick-up, roundtable 

sessions  

 Ednam (east and west):  roundtable sessions 

 Hearth, Arbor, Patio (below Old Mill Room):  roundtable sessions 
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Reminders from the Office for Research (OFR) and  

Office of Grants and Contracts (OGC) 
 
 
Feedback on the retreat.  Please help us to improve future research retreats by providing 
your feedback at https://med.virginia.edu/office-for-research/2017-faculty-research-retreat-
feedback/.  We thank you in advance. 
 
 
Funding opportunities – reminder of three sites that may be of interest. 
 

 From the Dean’s Office:  research announcements and funding opportunities posted 

by the SOM; can subscribe to daily or weekly summaries of postings; 

 GrantForward:  research announcements; users can create and save multiple 

searches and have the results e-mailed to you periodically; 

 Pivot:  provides similar functionality as GrantForward, but drawing from slightly 

different sources. 

 
Help us to improve the SOM research web sites.  We welcome your suggestions 
concerning:  streamlining navigation, additional information to include, new ways of displaying 
the information you need, dead hyperlinks, etc. 
 

 Office of Grants and Contracts:  https://med.virginia.edu/grants-and-contracts/  

Contact Stewart Craig (spc4bj@virginia.edu) 

 Office for Research:  https://med.virginia.edu/office-for-research/  

Contact Steve Wasserman (ssw3an@virginia.edu) 

https://med.virginia.edu/office-for-research/2017-faculty-research-retreat-feedback/
https://med.virginia.edu/office-for-research/2017-faculty-research-retreat-feedback/
file://///hscs-share1/programs/DeansOffice/Research%20Retreats/Research%20Retreat%202017/Program/news.med.virginia.edu/deansoffice/
https://www.grantforward.com/index
http://pivot.cos.com/
https://med.virginia.edu/grants-and-contracts/
mailto:spc4bj@virginia.edu
https://med.virginia.edu/office-for-research/
mailto:ssw3an@virginia.edu

