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· SCHEDULE · 
Emory School of Medicine 
1648 Pierce Drive, Atlanta, GA 30322 

10:30am-12:00pm Registration  

12:00pm-1:30pm Keynote Speech #1: Dennis Liotta, PhD, SOM110  
The Role of CXCR4 Modulators in Controlling HIV Entry, Stem Cell 
Mobilization and Certain Types of Cancer 

2:00pm-3:00pm Keynote Speech #2: Linda Cendales, MD, SOM110 
Creating a New Discipline:  Experiences Transitioning from Training to 
a New Career 

3:15pm-4:00pm Breakouts #1 
       MD/PhD Director’s Panel, 178P 

       Women in Academia and Medicine, 190P 

A moderated discussion on the future of personalized 
therapies in psychiatric diseases and the socio-ethical 
implications of advancing technologies in medicine, 170A 

4:15pm-5:00pm Breakouts #2 
       MD/PhD Student Panel, 178P     

Redefining Tradition: Translational research tracks beyond 
microbiology, 170A 

Individualized Development Plans, 190P 

5:15pm-6:00pm Poster Session #1, Lobby 

6:15pm-7:00pm Poster Session #2, Lobby 

7:15pm-8:15pm Dinner, Lobby 
Awarding of Poster Prizes 

    9:00pm-11:00pm Night out @ Park Tavern 

 

Georgia Tech Conference Center 
800 Spring Street NW, Atlanta, GA 30308 

8:00am-9:00am  Breakfast at ATDC 
    75 5th Street NW #200, Atlanta, GA 30344  

9:00am-10:30am  Hackathon Pitches 

10:30am-11:00am  Keynote Speeches 
Dean Christian Larsen, MD/DPhil 
Nate Gross, MD/MBA 

11:00am-12:00pm  Hackathon Closing Remarks 

saturday 

AUG 

23 

sunday 

AUG 

24 
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· KEYNOTE SPEAKERS · 

· BREAKOUT SESSION #1 · 
 

 

DENNIS LIOTTA, PhD  
DENNIS LIOTTA, PhD is a Samuel Candler Dobbs Professor in the Department of Chemistry at Emory 
University. During his tenure at Emory University, Dr. Liotta has served as Chair of the Department of 
Chemistry   and  as  Emory’s  Vice  President   for  Research.  Dr.   Liotta   is   a   renowned   expert   in   the   field   of  
antiviral and anti-cancer agents. He has authored over 200 research publications, holds over 50 issued 
US patents, and received many distinguished teaching awards. He is perhaps most well-known for his 
role in developing the anti-HIV drug Emtriva, which is currently used by 94% of HIV-positive patients in the 
United States. Dr. Liotta will deliver a keynote addressing his current work on modulators of an HIV1 co-
receptor, CXCR4, and the challenges associated with elucidating potential HIV, cancer, and stem cell 
applications. 

LINDA CENDALES, MD 
LINDA CENDALES, MD is a Professor in the Department of Surgery at Duke University, where she 
studies the novel field of Vascularized Composite Allotransplantation (VCA) and serves as Director of 
Duke’s  VCA  Program.  Dr.  Cendales   is   the  only  surgeon   in   the  United  States   to  have  completed   formal 
fellowship training in both Hand and Microsurgery, and Transplant Surgery. She helped organize the first 
VCA  team  in  the  United  States  and  participated  in  the  country’s  first  two  hand  transplants.  Before  coming  
to Duke, Dr. Cendales served as Associate Professor in the Department of Surgery at Emory University 
and the Atlanta VA. At Emory, she led the multidisciplinary team that performed the first hand transplant in 
Georgia in 2011. Dr. Cendales will deliver a keynote lecture about her experiences developing a new 
scientific discipline. 

MD/PhD Director’s Panel 
Louis Justement, PhD, Associate Director, UAB 
Panelists: Mary Horton, MPH, MA, Co-director, Emory 
Melissa Krasnove, M. Ed., Program coordinator, Vanderbilt 

Staring at a blank application can be daunting and trying to tailor your application to each individual 
program is even harder. This session will give you the inside scoop on what directors are looking for in 
their MD/PhD applicants. Come learn about each individual program and interact with the directors to get 
the information you need to not only get to know each program but also to learn about what it takes to 
become the competitive dual degree applicant. 
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· BREAKOUT SESSION #2 · 
 

Women in Academia and Medicine 
Linda Cendales, MD  
Ann Chahroudi MD, PhD  
Robinna Lorenz, MD, PhD  
Rebecca Sanders, MD, PhD 
Nicole Turgeon, MD 

Women continue to be underrepresented in both academia and medicine, especially in leadership 
positions. Though female enrollment in MD/PhD programs has risen in the past ten years, female 
enrollment remains at about 35%. With this panel, we hope to exemplify successful female clinician-
scientists in various points of their career for both female and male students. We will foster discussion of 
the challenges, stigmas, and insights that women encounter while pursuing a career as a clinician-
scientist. 

A moderated discussion on the future of personalized therapies in 
psychiatric diseases and the socio-ethical implications of advancing 
technologies in medicine 
Kerry Ressler, MD, PhD 
John Root Wolpe, PhD 

As the molecular and genetic basis of diseases have become elucidated, therapeutic avenues tailored to 
the unique genetics of patients are becoming clear. However, significant challenges remain in delivering 
tailored therapies to patients. In this moderated panel, Kerry Ressler, MD/PhD and Paul Root Wolpe, PhD 
will discuss the future of personalized therapies in medicine and society, with a focus on psychiatric 
disorders and the socioethical implications of advancing technologies in medical care. 
 

MD, PhD Student Panel for Prospective Physician Scientists  
Mfon Umoh, G2, Neuroscience, Emory 
John Pothen, G2, Sociology, Emory 
David Bass, M3, Neuroscience, Emory 
Pratik Talati, G3, Neuroscience, Vanderbilt 
Stephanie Dudzinski, M2, BME Vanderbilt 
Vincent Laufner, G2, Bioinformatics, UAB 

What is life like for the physician scientist in training? Am I cut out for this? How do I navigate the 
complicated admissions process and build an application that is both impressive and uniquely me? How 
will I succeed on interviews? If you are an aspiring MD/PhD student asking yourself these questions and 
others, attend this candid Q&A session staffed by current MD/PhD students from a variety of institutions 
and backgrounds. 
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HACKATHON 

· PITCHES · 

Redefining Tradition:  Translational research tracks beyond molecular 
biology 
Kira Newman, G3, Epidemiology 
Howard Chiou, G5, Anthropology, Emory 
Patricia Cheung, G2, Epidemiology, Emory 
Alex Dussaq, G2, Bioinformatics, UAB 
Elizabeth Ma, G2, Nutrition Sciences, UAB 
Pedro Teixeira, G4, Bioinformatics, Vanderbilt 
Daniel Balikov, G2, Biomedical Engineering, Vanderbilt 

We are being educated during a time of transformation in our scientific culture, in the practice of medicine 
and in our healthcare system. National leaders have called for diverse perspectives, unconventional skill-
sets, and broadly interdisciplinary approaches to tackle novel challenges. How do these changes impact 
the  role  of  the  physician  scientist,  and  what  unique  expertise  can  “non-traditional”  physician  scientists   in  
training bring to the table? This Q&A panel, staffed by MD/PhD students from a variety of institutions and 
backgrounds, aims to raise awareness of non-traditional MD/PhD tracks and address career development 
issues pertinent to non-traditional students, including but not limited to those in engineering, public health, 
informatics and social science fields. 

Individualized Development Plans 
Louis Justement, PhD 
Kristie Aamodt, Vanderbilt MSTP Student 

Did you know the NIH requires all MD-PhD students to create an individual development (IDP)? Are you 
familiar with what this plan can do for you? This session is tailored to teach you about what this 
mandatory plan entails and how you can use it to benefit your training. Dr. Justement from UAB will give 
you an overview of how an IDP can enhance your training, and a current student from Vanderbilt will 
share her personal experience in creating a plan and give you examples of what the plan has done for her 
training so far. Come learn how you can create the best plan for yourself and maximize the benefits. 
 

Hackers  from  around  the  country,  after  working  for  34  hours  straight,  will  have  3  minutes  to  “pitch”  their  
solution to a proposed healthcare pain point (i.e. problem) to a panel of judges for the chance to win over 
$5000 in prizes. Winners will be selected for 1st and 2nd place by the judges while a crowd favorite will be 
selected by other hackers. Teams will be judged based on their solutions clarity, the nature of the 
innovation, technical design, usability, implementation potential, and overall impression. Teams must not 
only utilize their medical and engineering knowledge, but must leverage their business/legal team 
members to evaluate current solutions, market conditions, and economic costs. 
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HACKATHON 

· KEYNOTE SPEAKERS · 

· SESSION LEADERS · 
 

CHRISTIAN P. LARSEN, MD, DPhil 

CHRISTIAN P. LARSEN, MD, DPhil has made seminal contributions to the investigation of the 
immunologic mechanisms of transplant rejection and immunologic tolerance and is an internationally 
recognized leader in kidney and pancreas transplantation. With his long-time collaborator Dr. Thomas 
Pearson, Dr. Larsen initiated the Emory Transplantation Immunology Lab, which has played a pivotal role 
in developing a new class of immunosuppressive drugs known as the costimulation blockers. In 2012 Dr. 
Larsen received an NIH grant for nearly $20 million to lead teams of multiple investigators attacking the 
problems of immunosuppression from different but complementary angles. The connective focus will be 
continued development of more effective co-stimulation blockers for near-term treatment of transplant 
patients and better strategies for the "holy grail" of transplantation—long-term, true immune tolerance of 
transplanted organs. Dr. Larsen began serving as executive director of the Emory Transplant Center in 
2008 and chair of the Department of Surgery at Emory in 2009. He left both positions in January 2013 to 
serve as dean of the Emory University School of Medicine. 

NATE GROSS, MD, MBA 

NATE GROSS, MD, MBA loves working with great people and ideas at the intersection of health, policy 
and technology. He is the co-founder of Rock Health (the full service seed fund for health startups) and 
Doximity (the professional network for physicians). He graduated from the Emory University School of 
Medicine with an MD, Harvard Business School with an MBA and Claremont McKenna College with a BA 
in Government. He serves on the advisory board for the SXSW Accelerator and the Institute for Pediatric 
Surgical Innovation at Children's National Medical Center. 
 

KRISTIE AAMODT 

KRISTIE AAMODT is a student in the Medical Scientist Training Program (MSTP) at Vanderbilt University 
School of Medicine. She is currently working on her doctorate in the Molecular Physiology and Biophysics 
Department where she is studying the role of macrophages and endothelial cells in pancreatic beta cell 
regeneration. Kristie has served for two years on the Vanderbilt MSTP Student Advisory Committee 
where she has worked on initiatives including revising the Vanderbilt MSTP Individual Development Plan, 
planning the annual MSTP Grant Preparation Workshop and biennial MSTP Career Development 
Workshop, and organizing a summer MSTP Data Club. She has also served as an MSTP Advising 
College leader and is committed to supporting and developing programming that ensures MD/PhD 
trainees have the tools necessary to launch successful careers as physician-scientists. 

 

 

http://rockhealth.com/
http://www.doximity.com/
http://med.emory.edu/
http://med.emory.edu/
http://www.hbs.edu/
http://www.cmc.edu/
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LINDA CENDALES, MD 

LINDA CENDALES, MD is a Professor in the Department of Surgery at Duke University, where she 
studies the novel field of Vascularized Composite Allotransplantation (VCA) and serves as Director of 
Duke’s  VCA  Program.  Dr.  Cendales is the only surgeon in the United States to have completed formal 
fellowship training in both Hand and Microsurgery and Transplant Surgery. She helped organize the first 
VCA  team  in  the  United  States  and  participated  in  the  country’s  first  two  hand  transplants. Before coming 
to Duke, Dr. Cendales served as Associate Professor in the Department of Surgery at Emory University 
and the Atlanta VA. At Emory, she led the multidisciplinary team that performed the first hand transplant in 
Georgia in 2011.  
 
ANN CHAHROUDI, MD, PhD 

ANN CHAHROUDI, MD/PhD attended   Emory   University’s   Medical   Scientist   Training   Program   and  
received her Ph.D. in Immunology and Molecular Pathogenesis. Dr. Chahroudi completed her residency 
in   Pediatrics   at   the   Children’s   Hospital   of   Philadelphia, and then a fellowship in Pediatric Infectious 
Disease   at  Emory.  She   is   currently   an  Assistant  Professor   of  Pediatric   Infectious  Diseases   at  Emory’s  
School of Medicine. Dr. Chahroudi is an attending on the inpatient pediatric infectious diseases consult 
service, and treats HIV-exposed and –infected pediatric patients through the Grady Infectious Disease 
Program.  Dr.  Chahroudi’s  research   interests   include  HIV  pathogenesis,   transmission,  and  cure,  and  her  
group utilizes primate SIV models to study mother-child transmission and HIV/SIV bodily reservoirs.  
 
LOUIS JUSTEMENT, PhD 

LOUIS JUSTEMENT, PhD is the associate director of the MSTP program and a Professor of Microbiology 
at the University of Alabama at Birmingham. Dr. Justement received his M.S. and PhD degree in the field 
of microbiology with a special emphasis in immunology from Ohio University. He then went on to pursue a 
post-doctoral fellowship at the National Jewish Medical and Research Center in Denver Colorado and 
became an assistant professor of microbiology and immunology at the University of Texas Medical 
Branch.  Currently,  Dr.  Justement’s   research   focuses  on  molecular  mechanisms   that  control  B  cell  class  
switching and terminal differentiation. 
 
ROBINNA LORENZ, MD, PhD 

ROBINNA LORENZ, MD, PhD attended Washington University in St. Louis School of Medicine as a 
Medical Scientist Training Program Fellow and received her Ph.D. in Immunology and M.D. in 1990. Dr. 
Lorenz completed a residency in Laboratory Medicine (Clinical Pathology) at Barnes-Jewish Hospital in 
St. Louis in 1994 and went on to become Assistant Professor in the Departments of Pathology and 
Medicine at Washington University in St. Louis. While there, she acted as co-director of the Joint Clinical 
Immunology  Laboratory of Barnes-Jewish   Hospital   and   St.   Louis   Children’s   Hospital,   and   also   as  
Associated Director of the Laboratory Medicine Residency Training Program. In 2002, Dr. Lorenz joined 
the University of Alabama at Birmingham faculty. She currently serves as a Professor in the Department 
of Pathology and as Director of the UAB Medical Scientist Training Program. Her research examines the 
mucosal immune system and interactions with the gastrointestinal microbiota and systemic immune 
response. 

KERRY RESSLER MD, PhD  

KERRY RESSLER MD, PhD is a Howard Hughes investigator, a member of the Institute of Medicine, a 
clinically active psychiatric physician, and studies the molecular basis of fear learning and extinction in 
mouse models and humans with fear-related disorders. Dr. Ressler is a Principal Investigator of the Grady 
Trauma Project, based in Grady Memorial Hospital in downtown Atlanta. The Grady Trauma Project aims 
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to determine the relative contribution of genetic and environmental risk-factors in the development of post-
traumatic stress disorder (PTSD). The Grady Trauma Project is a cross-sectional study of a highly 
traumatized, low socioeconomic status, urban minority population. 
 
REBECCA SANDERS, MD, PhD  

REBECCA SANDERS, MD, PhD graduated   from   Emory’s   MSTP   in   2011,   and   completed her PhD in 
Biochemistry, Cell, and Developmental Biology. For her PhD, she worked in the lab of Judith Fridovich-
Keil, who studies galactosemia metabolism. After graduating from Emory, Dr. Sanders went on to 
complete a residency in Pediatrics at Emory. She currently serves as the Assistant Program Director of 
the Pediatrics Residency Training Program at Emory.  
 
NICOLE TURGEON, MD  

NICOLE TURGEON, MD came to Emory in 2007 from the University of Massachusetts, where she served 
as director of kidney and pancreas transplantation. At Emory, Dr. Turgeon serves as the Director of the 
Clinical Islet Transplant Program and Extramural Studies in the Department of Surgery, as well as the 
Surgical Director of both the Living Donor Paired Kidney Exchange Program and Pancreas Transplant 
Program at the Emory Transplant Center. Dr. Turgeon has been named a Regional Champion for the 
OPTN (Organ Procurement and Transplantation Network) for UNOS region 3, and was part of the Emory 
team involved with Chain 221 - the world’s  second  largest  kidney  swap  in  history.   
 
PAUL ROOT WOLPE, PhD 

PAUL ROOT WOLPE, PhD is the Asa Griggs Candler Professor of Bioethics, the Raymond F. Schinazi 
Distinguished Research Chair in Jewish Bioethics, a Professor in the Departments of Medicine, 
Pediatrics, Psychiatry, and Sociology, and the Director of the Center for Ethics at Emory University. One 
of  the  founders  of  the  field  of  neuroethics,  Dr.  Wolpe’s  work  focuses  on  the  social,  religious,  ethical,  and  
ideological impact of technology on the human condition. He has written extensively about genetic 
engineering, nanotechnology, prosthetics, and reproductive technologies and the growing significance 
these technologies will have in the future of medical care. 
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· ABSTRACTS · 
 

INHIBITION OF REACTIVE OXYGEN SPECIES PREVENTS ACUTE KIDNEY INJURY AFTER TRAUMA IN 
OBESE RATS 
Peter N. Mittwede, Lusha Xiang, Silu Lu, John S. Clemmer, Robert L. Hester 
Department of Physiology and Biophysics, University of Mississippi Medical Center 

Purpose:  Early acute kidney injury (AKI) occurs more frequently in obese than in lean patients after blunt traumatic 
injury, but the mechanisms are unclear.  Clinical studies have identified reactive oxygen species (ROS) as being involved 
in the pathogenesis of remote organ damage after trauma, but little is known about their importance after trauma in the 
context of obesity.  We hypothesized that following orthopedic trauma, obese rats would have impaired kidney function as 
compared to lean rats, and that this would be prevented with acute antioxidant treatment. 

Methods:  Trauma was induced in lean (LZ) and obese (OZ) Zucker rats via soft tissue injury in both hindlimbs, injection 
homogenized bone components into the region of the injured tissue, and bilateral fibula fracture. 

Results:  In LZ and OZ with no trauma, glomerular filtration rate (GFR)(1.5±0.1 vs. 1.7±0.1 mL/min/g), renal plasma flow 
(RPF)(5.5±0.2 vs. 5.8±0.1 mL/min/g), IL-6 (92±28 vs. 96±23 pg/mL), and urine albumin excretion (0.27±0.1 vs. 0.63±0.3 
mg/24hrs) were similar.  Twenty-four hours after trauma, OZ had increased IL-6 as compared to LZ (2521±976 vs. 
1043±200 pg/mL; p<.05; n=6), increased urine albumin excretion (6.6±1.2 vs. .22±0.1 mg/24hrs; p<.05; n=6), and 
decreased GFR (0.9±0.1 vs. 1.4±0.2 ml/min/g; p<.05; n=6) and RPF (2.5±0.2 vs. 5.2±0.3 ml/min/gr; p<.05; n=6).  Acute 
treatment with the NADPH oxidase inhibitor, Apocynin (50mg/kg i.p.) directly after trauma prevented the decreases in 
GFR (1.6±0.3 mL/min/g) and RPF (5.1±1.1 ml/min/g), and reduced the urine albumin excretion (2.5±1.0 mg/24hrs) in OZ 
(n=3). 

Discussion/Conclusion:  These data suggest that ROS may be responsible for the increased incidence of AKI after 
trauma in obesity, and serve as a potential therapeutic target in this demographic. 

 
TRANS-DIMERIZATION OF JAM-A REGULATES RAP2 AND IS MEDIATED BY A DOMAIN THAT IS 
DISTINCT FROM THE CIS-DIMERIZATION INTERFACE 
Ana C. Monteiro (a), Anny-Claude Luissint (a), Ronen Sumagin (a), Caroline Lai (b,c), Franziska Vielmuth (d), Mattie F. 
Wolf (a), Oskar Laur (a), Kerstin Reiss (e), Volker Spindler (d), Thilo Stehle (c,e), 
Terence S. Dermody (b,c,f), Asma Nusrat (a), and Charles A. Parkos (a) 
 
a) Epithelial Pathobiology and Mucosal Inflammation Research Unit, Department of Pathology and Laboratory Medicine, 
Emory University School of Medicine, Atlanta, GA 30322;  
b) Department of Pathology, Microbiology, and Immunology, c) Elizabeth B. Lamb Center for Pediatric Research, and f) 
Department of Pediatrics, Vanderbilt University School of Medicine, Nashville, TN 37232;  
d) Institute of Anatomy and Cell Biology, Ludwig-Maximilians University, 80336 Munich, Germany;  
e)Interfaculty Institute of Biochemistry, University of Tubingen, D-72076 Tubingen, Germany 

Junctional adhesion molecule-A (JAM-A) is a tight junction–associated signaling protein that regulates epithelial cell 
proliferation, migration, and barrier function. JAM-A dimerization on a common cell surface (in cis) has been shown to 
regulate cell migration, and evidence suggests that JAM-A may form homodimers between cells (in trans). Indeed, trans- 
fection experiments revealed accumulation of JAM-A at sites between transfected cells, which was lost in cells expressing 
cis- or predicted trans-dimerization null mutants. Of importance, microspheres coated with JAM-A containing alanine 
substitutions to residues 43NNP45 (NNP-JAM-A) within the predicted trans-dimerization site did not aggregate. In 
contrast, beads coated with cis-null JAM-A demonstrated enhanced clustering similar to that observed with wild-type (WT) 
JAM-A. In addition, atomic force microscopy revealed decreased associa- tion forces in NNP-JAM-A compared with WT 
and cis-null JAM-A. Assessment of effects of JAM-A dimerization on cell signaling revealed that expression of trans- but 
not cis-null JAM-A mutants decreased Rap2 activity. Furthermore, confluent cells, which enable trans-dimerization, had 
enhanced Rap2 activity. Taken together, these results suggest that trans-dimerization of JAM-A occurs at a unique site 
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and with different affinity compared with dimerization in cis. Trans-dimerization of JAM-A may thus act as a barrier-
inducing molecular switch that is activated when cells become confluent. 

PRECLINICAL STUDIES USING BIOACTIVE COMPOUNDS TO DEVELOP NOVEL CHEMOPREVENTION 
STRATEGIES FOR BREAST CANCER 
Brandi Temple, Dipali Sharma, PhD, Aru Nagalingam, PhD 

Breast cancer is the most common type of cancer among women in the United States. Despite the impressive progression 
of therapies and advanced treatments, there is still a great need for novel therapeutic discoveries. Cellular studies have 
provided insights into the benefits of using bioactive compounds to combat breast cancer. The treatment regimens using 
these compounds are known to demonstrate higher efficacy and lower side effects. One bioactive compound that is of 
interest is cruciferous vegetable constituent benzyl isothiocyanate (BITC), which our lab has previously shown to present 
substantial protection against mammary carcinogenesis in a transgenic mouse model through its inhibition of the effects of 
adipocytokine leptin. Leptin is overexpressed in obese breast cancer patients and is known to increase tumorigenesis via 
multiple signaling pathways. BITC treatment circumvented the leptin-stimulated growth and migration of human cell lines 
MDA-MB-231 and MCF-7.  The present study provides evidence that BITC not only inhibits oncogenic adipocyte-derived 
hormone, leptin, but it also upregulates a protective hormone, adiponectin, and inhibits stemness markers (eg. KLF4 and 
SOX2) to minimize the oncogenic progression of the cells. Increased adiponectin impairs adipocyte differentiation, which 
impairs   leptin’s   function   in   cell  proliferation.     The   results  of   this study serve to show that BITC treatment in the human 
breast cancer cell lines MDA-MB-231 and MCF-7 elevate the expression of adiponectin. BITC also decreases the 
expressions of stemness biomarkers SOX2, NANOG, KLF4, and OCT4.The methods used to show these results includes 
treating the cultured cell lines with BITC, using western blot analysis, PCR analysis, and mammosphere assays. Taken 
together, these results provide evidence that BITC could develop into a novel chemoprevention strategy for breast cancer. 
 

ASSOCIATION BETWEEN EARLY COAGULOPATHY AND VENTILATOR-ASSOCIATED PNEUMONIA IN 
SPINAL CORD INJURY PATIENTS 
Erica Lin, B.S.,1 Duraid Younan, M.D.,1 Russell Griffin, Ph.D.,2 Jerry Bradley, M.D.,3 Donald Reiff, M.D.,1 Loring Rue III, 
M.D.1 
 
1 Department of General Surgery, Division of Trauma, University of Alabama at Birmingham, Birmingham, AL 
2 Department of Epidemiology, University of Alabama at Birmingham, Birmingham, AL 
3 Department of Medicine, Naval Medical Center Portsmouth, Portsmouth, VA 

Purpose: Studies report early trauma-induced coagulopathy (ETIC) may increase susceptibility to later nosocomial 
infections, e.g. ventilator-associated pneumonia (VAP). However, the relationship between ETIC and later development of 
VAP in spinal cord injury (SCI) patients has not been evaluated. We hypothesize that coagulation abnormalities in patients 
with spinal cord injuries increase susceptibility to nosocomial infections. In this study, we measure the incidence of VAP 
amongst patients with spinal cord injuries and assess the role of coagulopathy in its development.  
 
Methods: We conducted a 5-year retrospective study of 300 SCI patients admitted to Level 1 trauma center. Standard 
coagulation factors were measured upon arrival prior to fluid resuscitative efforts and at 24 hours after admission. VAP 
was identified utilizing the following criteria: at least 2 days of mechanical ventilation, WBC>12,000 cells/mm3 or <4,000 
cells/mm,3 pulmonary opacities or infiltrates on CXR, positive bronchoalveolar lavage culture. 
 
Results: The incidence of VAP was 54.5% (OR 4.01, 95% CI 1.76-9.15) in SCI patients with prolonged INR>1.2 upon 
admission, compared to the 17.5% in SCI patients with normal INR<1.2 at 0 and 24 hours after admission and the 41.1% 
(OR 2.3, 95% CI 0.99-5.31) in SCI patients with normal INR<1.2 upon arrival that progressed to INR>1.2 at 24 hours. The 
mortality rate attributed to VAP was significantly higher in SCI patients with abnormal coagulation studies at admission 
(17%) than in patients with normal coagulation studies at 0 and 24 hours after admission (4.8%) and in patients who 
developed a coagulopathy during the first 24 hours (5.5%). 
 
Discussion/Conclusion: The subset of SCI patients who were coagulopathic at admission showed a statistically 
significant increase in VAP incidence and mortality. This suggests an abnormal coagulation profile in SCI patients may 
impair ability to contain lung infection. 
 
EVALUATION OF SNP GENOTYPING TECHNOLOGIES FOR SENSITIVITY AND SPECIFICITY 
Caroline E. Stewart, Younhee Choi, William A. Petri, M.D., Ph.D., Carol A. Gilchrist, Ph.D 
The University of Virginia School of Medicine 
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Purpose: Entamoeba histolytica is an anaerobic protozoan parasite that infects millions worldwide. While the majority of 
infections remain asymptomatic, symptomatic infection causes intestinal and extraintestinal disease. This differential 
infection outcome is of interest to scientific study. Preliminary work analyzing E. histolytica strains in endemic areas lead 
to the hypothesis that strains exist with genetically predetermined differences in their ability to cause human disease.  
 
Methods & Results: Defined genotypic markers are needed to investigate this hypothesis. The goal of the project is to 
determine the best platform for SNP-genotyping E. histolytica with high sensitivity and specificity. This presents a 
challenge given the AT richness and low level of complexity found in the genome.  
 
To achieve sensitivity to a single copy gene in a clinical fecal sample where the parasite is only present a low copy 
number, we have first enriched the E. histolytica DNA present through restriction enzyme digest of the GC-rich human, 
bacterial, and ribosomal DNA, followed by global amplification with a high fidelity, high processivity polymerase. This 
provides an adequately enriched sample for qPCR detection of a single copy gene. SNP detection.  We then evaluated 
the ability of several genotyping strategies to identify the SNPs present in an AT-rich organism in a genomic region of low 
complexity. The four approaches used included: a traditional taqman platform with locked nucleic acid enhancement, 
MOLigo PCR, duplex specific nuclease utilization, and rhPCR. The rhPCR design thus far presents the most promising 
approach and is currently being evaluated for stringent specificity and optimized for high throughput use. 
 
Discussion & Future Plans: Should the rHPCR platform achieve a sufficient level of specificity, a multilocus assay will 
be developed to process over 200 clinical samples. Statistical associations between clinical status and genotype will be 
established, and the assay will be deployed for field use in Bangladesh and other endemic areas. 
 

MATERNAL STYLE SHAPES LIMBIC BRAIN DEVELOPMENT AND EMOTIONAL BEHAVIOR IN RATS 
GENETICALLY-PRONE TO HIGH ANXIETY 
Joshua L. Cohen1*, Matthew E. Glover1*, Phyllis C. Pugh1, Andrew D. Fant2, Rebecca K. Simmons1, Huda Akil3, and 
Sarah M. Clinton1 
 
1) Department of Psychiatry and Behavioral Neurobiology, University of Alabama-Birmingham, USA 
2) Division of Chemical Biology and Medicinal Chemistry, Eshelman School of Pharmacy, University of North Carolina at 
Chapel Hill, USA 
3) Molecular and Behavioral Neuroscience Institute, University of Michigan, USA 
* Indicates authors contributed equally 

Purpose: Early-life environmental factors critically influence brain development and later psychological health. To 
elucidate neural and environmental elements that shape brain development and emotional behavior, we developed a rat 
model of individual differences in temperament and environmental reactivity. We selectively bred rats for high vs. low 
behavioral response to novelty and found that high reactive (bHR) rats display greater risk-taking, impulsivity, and 
aggression relative to low reactive (bLR) rats, which show high levels of anxiety/depression-like behavior and stress 
vulnerability. The bHR/bLR traits are heritable but prior work revealed bHR/bLR maternal style differences, with bLR dams 
showing more maternal care than bHRs. The present study implemented a cross-fostering paradigm to examine the 
contribution  of  maternal  behavior  on  bLR  offspring’s  brain  development  and  emotional  behavior.    
    
Methods: bLR offspring were reared by biological bLR mothers or fostered to a bLR or bHR mother and then evaluated to 
determine effects on 1) developmental gene expression in the hippocampus and amygdala; and 2) anxiety/depression-like 
behavior.  
 
Results: Genome-wide expression profiling showed that cross-fostering bLR rats to bHR mothers shifted developmental 
gene expression in the amygdala (but not hippocampus) and reduced multiple measures of adult anxiety.  
Conclusion: Although the bHR/bLR traits are strongly heritable, our current findings demonstrate how environmental 
factors influence the bLR phenotype. Moreover, while earlier studies highlighted hippocampal differences contributing to 
the bHR/bLR phenotypes, our results point to a role of the amygdala as well. Future work will pursue genetic and cellular 
mechanisms within the amygdala that contribute to bHR/bLR behavior either at baseline or following environmental 
manipulations. 
 
GENETICS OF RHEUMATOID ARTHRITIS IN AFRICAN-AMERICANS 
Vincent A. Laufer1, Richard J. Reynolds1, Maria I. Danila1, Gordon Wu1, Amit Patki1, Devin Absher2, Carl D. Langefeld3, 
R. Curtis Hendrickson1, Elliot J. Lefkowitz1, Ted R. Mikuls4, Peter K. Gregersen5, Elizabeth E. Brown1, Robert P. 
Kimberly1, John B. Harley6, Donna K. Arnett1, Hemant K. Tiwari1 and S. Louis Bridges Jr.1 
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1) University of Alabama at Birmingham 
2) Hudson Alpha Institute for Biotechnology 
3) Wake Forest School of Medicine 
4) Veteran Affairs Nebraska Western Iowa Health Care System and University of Nebraska Medical Center 
5) Feinstein Institute Medical Research and North Shore-Long Island Jewish Health System 
6) Cincinnati Children's Hospital Medical Center; US Department of Veterans Affairs Medical Center 
 
Purpose: Rheumatoid arthritis (RA) affects 0.5-1% of the population worldwide. The genetics of RA has been analyzed in 
large European and Asian studies, but much less is known about RA in African-Americans (AA). Trans-ethnic analysis of 
RA has found similarities and differences in RA genetics, making both validation and novel gene association important 
goals in AA. We present genome-wide association (GWA) data alongside whole genome sequencing (WGS) in AA with 
RA. 
 
Methods: 535 AA cases (CLEAR and VARA) and 1506 AA controls from CLEAR and SLEGEN were genotyped using 
Illumina Omni 1M and 1S platforms. After standard QC, associated and suggestive loci were defined as 500kB on either 
side of lead SNPs with a p-value of <10-8, or < 10-5, respectively. Published GWAS, transcriptomic, methylomic data in 
these loci were integrated this with analysis of copy number, structural, and rare variation (CNV, SV and RV) from WGS 
via 62 RA, 80 Yoruban (YRI), and 96 Northern European (CEU) genomes sequenced by CGI.   
 
Results: One associated and 44 suggestive loci were identified through GWAS, 10 of which have been associated with 
autoimmune disease previously. Several SVs were identified in the regions circumscribed by GWAS. Gene Burden 
Testing (GBT) validates prior associations (e.g. SYNGR1 displays 2-3x more RV than control genomes) and identified 
antisense RNAs and miRNAs. Integrated analysis of our data displays internal consistency; for instance GWAS identified 
the locus containing SEMA6D, which is differentially methylated in RA, shows an abundance of RV in the WGS, and is 
associated with several complex traits in AA.  
 
Conclusions: This co-analysis of GWAS, WGS, and published data allows refinement of gene and variant-level 
associations. We reconfirm the importance of SV in RA, but in new loci. GBT enables confirmation and refinement of 
associations as well as enabling focus on RV likely to be deleterious. 
 
LOW SERUM ALBUMIN IS A RISK FACTOR FOR TRACHEOSTOMY IN CRITICALLY-ILL TRAUMA 
PATIENTS 
Erica Lin, B.S.,1 Duraid Younan, M.D.,1 Russell Griffin, Ph.D.,2 Jerry Bradley, M.D.,3 Donald Reiff, M.D.,1 Loring Rue III, 
M.D.1 
 
1 Department of General Surgery, Division of Trauma, University of Alabama at Birmingham, Birmingham, AL 
2 Department of Epidemiology, University of Alabama at Birmingham, Birmingham, AL 
3 Department of Medicine, Naval Medical Center Portsmouth, Portsmouth, VA 
 
Purpose: Recent studies suggest that low serum albumin is an important predictor of respiratory function, such as failure 
to wean from mechanical ventilation and re-intubation. However, there is limited evidence on the role of albumin in the 
setting of tracheostomy use.   
 
Methods: We conducted a 4-year retrospective study of 3686 patients admitted to a Level 1 trauma intensive care unit. 
This study utilized the first available albumin level measured within the first seven days of admission. Additional data was 
collected on demographics (i.e. age, race, gender), injury (i.e. mechanism, severity as measured by the injury severity 
score [ISS]), and outcome (i.e. tracheostomy, hospital stay, ICU stay, number of days on mechanical ventilation, 
mortality). 
 
Results: Patients with severe hypoalbuminemia were oldest in age (p=0.0020), had injuries of the highest severity 
(p<0.0001), had longer days on mechanical ventilation (p<0.0001) and had longer hospital stays (p<0.0001). After 
adjusting for age, gender, and injury severity (ISS), patients with severe hypoalbuminemia were over 2.5 times more likely 
to require tracheostomy (OR 2.71, CI 1.34-5.47), compared to those with normal albumin.  
 
Discussion/Conclusion: This study suggests that low serum albumin is an independent predictor for tracheostomy in 
critically ill trauma patients. Initial albumin level may serve as a simple, inexpensive, and widely available data point in the 
clinical assessment of tracheostomy need. 
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DEEP BRAIN STIMULATION OF THE AMYGDALA: A POTENTIAL SURGICAL INTERVENTION IN THE 
TREATMENT OF CATAPLEXY IN NARCOLEPSY 
David I. Bass, PhD1; Cory Inman, PhD2; Cheryl H. Vaughan, PhD3; Robert E. Gross, MD, PhD3; Stephan Hamann, 
PhD2; Jon T. Willie, MD, PhD3 
 
1. Graduate Division of Biological and Biomedical Sciences, Program in Neuroscience 
2. Department of Psychology 
3. Department of Neurological Surgery 
Emory University School of Medicine, Atlanta, Georgia, USA 
 
Purpose: The goal of this study is to identify a potential target for surgical intervention in the treatment of cataplexy, or the 
sudden loss of postural tone, in patients with narcolepsy. Laughter is known to elicit cataplexy in these patients, so the 
first aim is to determine whether electrically stimulating the amygdala in human subjects preserves the postural tone that 
is normally attenuated during laughter. The second parallel aim is to determine whether amygdala stimulation decreases 
bouts of cataplexy in a well-established mouse model of narcolepsy. 
 
Methods: For the first aim, we enrolled patients with epilepsy that had depth electrodes surgically implanted into their 
amygdala for clinical monitoring of their seizures. They were then asked to watch stand-up comedy while receiving 
amygdala, cortical, or sham stimulation. Throughout the duration of the session, we assessed postural tone by measuring 
the Hoffman-reflex. Additionally, we monitored psychometric changes, such as variations in skin conductance. In the 
second aim, narcoleptic mice (orexin/ataxin-3 transgenic) were bilaterally implanted with stimulating electrodes in the 
amygdala and subsequently habituated to a restricted feeding paradigm that elicits consistent levels of cataplexy in 
individuals across repeated experiments. Behavior was monitored to determine how various stimulation frequencies 
affected cataplexy.  
 
Results: Amygdala stimulation was well tolerated by all patients. There was no objective impact on laughter as a result of 
stimulation, and patients did not report subjective changes in mood despite increases in skin conductance that were 
observed to coincide with the onset of amygdala stimulation. Finally, amygdala stimulation preserved postural tone as 
measured by attenuation of reflex suppression during laughter. In the narcoleptic mice, high frequency amygdala 
stimulation decreased bouts of cataplexy events.  
 
Conclusion: The amygdala may be a viable target for deep brain stimulation in the treatment of cataplexy in narcolepsy. 
 
APPLICATION  OF  THE  SIHLER’S  TECHNIQUE  TO  EXPOSE  CARDIAC  PLEXUS  FIBERS. 
JORGENSEN, Adam (1), Brett GARDINER (1), Scott ROBISON (1), H. Wayne LAMBERT (2), David A. MORTON (3), 
and Jonathan J. WISCO (1,3).  
 
1) Brigham Young University, Provo, UT 84602; 
2) West Virginia University School of Medicine, Morgantown, WV 26506; 
3) University of Utah School of Medicine, Salt Lake City, UT 84132. 
 
INTRODUCTION: Arrhythmia is a serious heart condition that affects 14 million people in the United States, and is 
characterized by irregular frequency of atrial and ventricular beats. Although cardiac ablation has been effective for 
ameliorating arrhythmia in regions of the heart that are commonly affected, the method could be improved, especially for 
non-commonly affected regions of the heart, by providing a data-driven, statistical map of cardiac plexus innervation of the 
myocardium. We have started the production of a three-dimensional (3D) atlas based on the mapping of cardiac plexus 
nerve fibers through translucent myocardium.  
 
METHODS: We have acquired two, pathology-free human cadaveric heart specimens from the from West Virginia 
University School of Medicine (WVUSOM) Human Gift Registry, performed high resolution Magnetic Resonance Imaging 
(MRI) on the specimens in the BYU MRI Research Facility (MRIRF), and started Sihler's stain.  
 
RESULTS: We have reconstructed the MR images of the specimens to serve as 3D model scaffolds for the nerve fibers. 
To  this  point,  Sihler’s  Stain  has  rendered  the  myocardium  of   the  heart   translucent,  while  the  cardiac  plexus  fibers  have  
developed an opaque white tone. The nerves distinguish easily from cardiac muscle tissue and are in preparation for 3D 
photography.  
 
CONCLUSIONS: Sihler’s  stain   for  3D  visualization  of  cardiac  nerve   fibers  has  revealed   the   intricate  architecture  of   the  
cardiac conduction system. In future studies, we will create heat maps of spatially registered nerve models to visualize the 
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areas of highest probability of fiber locations. The resulting atlas will depict the cardiac plexus nerve fiber locations 
throughout the heart myocardium, allowing for greater accuracy in ablation procedures. 
 
FIBRONECTIN-MEDIATED ACTIVATION OF FAK PROMOTES MYOFIBROBLAST DIFFERENTIATION, 
CONTRACTILITY AND SURVIVAL OF MESENCHYMAL CELLS WITHIN A 3D COLLAGEN MATRIX 
Garrett Brinkley, Yong Zhou PhD, Qiang Ding PhD, Victor J Thannickal MD. 
 
Extracellular matrix (ECM) components influence the phenotype and fate of cells.  Myofibroblasts are activated 
mesenchymal cells that participate in tissue repair and remodeling.  We investigated the effects of fibronectin within 3D 
collagen matrices on the regulation of (myo)fibroblast differentiation, contractility and survival.  Fibronectin (Fn) promotes 
myofibroblast differentiation and contractility of human embryonic lung mesenchymal cells (hELMCs) induced by 
transforming growth growth-β1  (TGF-β1)  in  an  attached/stressed  3D  collagen  matrix.    Additionally,  Fn  protects  hELMCs  
from apoptosis/anoikis induced by detachment of 3D collagen and release of mechanical tension.  These effects of Fn are 
associated with autophosphorylation of FAK at tyrosine-397.  Abrogation of FAK autophosphorylation suppresses 
myofibroblast differentiation, contractility and survival.  These studies indicate a critical role for the ECM protein, Fn, and 
signaling via FAK in the regulation of an activated mesenchymal cell phenotype.  Therapeutic targeting of Fn-FAK 
signaling may be effective in chronic fibrotic diseases and tumorigenesis associated with myofibroblast differentiation and 
survival. 
 
CONTROLLED RELEASE OF ANTI-GLAUCOMA OCULAR THERAPEUTICS FROM BIOENGINEERED 
SILICONE HYDROGEL CONTACT LENSES 
Andrew Hightaian, Carter Lloyd, Mark E. Byrne 
 
Glaucoma is a severe ocular disease that can result in optic nerve damage and irreparable vision loss if left untreated. 
Currently, treatment methods fall under the category of surgery or topical eye drops. However, ocular surgery for 
glaucoma is not completely corrective and commonly requires the use of glaucoma medication or additional surgery to 
maintain a decreased intraocular pressure. Moreover, when topical eye drops are applied, only 1-7% of the active 
therapeutic agent is absorbed into the ocular tissue due to the action of the nasolacrimal system. Variable administration 
of eye drops also leads to concentration spikes and valleys and, thus, a highly variable treatment regimen for a serious 
disease.  
 
Our lab is therefore engineering drug releasing, silicone hydrogel, contact lenses by altering composition and 
polymerization conditions to create macromolecular memory for a template drug within the lens. Through the manipulation 
of non-covalent interactions between the drug and the functional chemistry in the lens, a lens with strict control over 
timolol’s   release   is  being  developed   that  has   the  potential   to  be  much  more  effective   than   traditional  eye  drop   therapy.  
Through infinite sink release studies that tested lenses with a monomer to template ratio (M/T) of 8:1, we showed that 
timolol was released at a controlled rate over an approximate period of one day. Further characterization with varying M/T 
ratios via in vitro release studies will reveal how the functional chemistry of the lens can be tailored to attain different 
release rates. Through the advent of this controlled release system, a more efficacious and responsive glaucoma 
treatment will be developed. 
 

IL-4  SIGNALING  ATTENUATES  ΓΔ  T  CELL  IL-17A PROTEIN EXPRESSION 
Melissa T. Harintho, Dawn C. Newcomb, Daniel E. Dulek, Jacqueline-Yvonne Cephus, Kasia Goleniewska, R. Stokes 
Peebles Jr., Vanderbilt University Medical Center, Nashville, TN 37232, USA 
 
Purpose: γδ   T   cells   are   prevalent   at   mucosal   and   epithelial   surfaces   and   are   a   critical   first   line   of   defense   against  
bacterial   and   fungal   pathogens.   A   subset   of   γδ   T   cells   are   the   γδ17   cells   which   produce   large   quantities   of   IL-17, a 
cytokine crucial to the anti-bacterial and anti-fungal function of these cells. The cytokine IL-4 is the most important 
cytokine in Th2 differentiation and is classically known to inhibit Th1 differentiation. Our group and others have shown that 
IL-4 attenuates IL-17A protein expression by CD4+ T cells. By extension, we hypothesized that IL-4 also inhibits innate 
γδ17  cell  cytokine  secretion.    
 
Methods: To examine the effect of IL-4  on   γδ17   cells   in   vitro,  we   induced   purified   γδ  T   cells   to   produce   IL-17 in the 
presence of IL-23 and IL-1β.  To  determine  whether   IL-4   regulates  γδ17   in   vivo,  we  used  a  mouse  model  of  Klebsiella  
pneumoniae (KP) in STAT6 knockout (KO) mice. We chose KP for our in vivo model since KP increases IL-17A 
expression  and  γδ17  numbers,  and  both  IL-17  and  γδ17  cells  are critical for KP clearance. We used STAT6 KO mice in 
our in vivo model to eliminate the possibility of endogenous IL-4 signaling through the IL-4R. 
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Results:   γδ17   cells   express   the   type   I   IL-4R. We found that IL-4   inhibits   γδ17   production   of   IL-17. Furthermore, IL-4 
decreases   γδ17   expression   of   the   IL23R.  We   found   increased   γδ17   cell   numbers   in   the   absence   of   STAT6   signaling  
following acute lung infection with KP in vivo.   
 
Discussion/Conclusion: These studies outline how IL-4  negatively   regulates  γδ17  cells, a cell population that plays a 
front- line role in mucosal immunity. 
 

NOVEL MATLAB-BASED ALGORITHMS AND VISUALIZATION FOR MASSIVE SCALE NEXT 
GENERATION SEQUENCING STUDIES 
Robert Chen, Georgia Institute of Technology, Emory University  
John Phan, Georgia Institute of Technology, Emory University  
Leo Wu, Georgia Institute of Technology  
May Wang, Georgia Institute of Technology, Emory University 
 
Genome browsers have been used to aid scientists in interpreting results from next generation sequencing (NGS) studies. 
RNA-Seq, a major application of NGS technology, has been proposed to be a substitution for expression microarrays to 
estimate gene expressions [1]. Some browsers support RNA-Seq coverage visualization, but very few browsers provide 
gene expression statistics (e.g., p-values of differential expression testing) from uploaded alignment files. We built a 
simple browser to calculate and visualize differential gene expression statistics using a Matlab-based GUI environment.  
The software takes as input gene annotation (GTF file) and sequencing results files (two separate SAM files), calculates 
differential expression statistics, and displays a full chromosome view of the isoforms and differential expression statistics. 
The user can zoom in on specified genomic regions and display relevant information for gene isoforms of interest. The 
use  of  Matlab’s  database  functionality  allows  for  fast  information  retrieval.  Furthermore,  our  Matlab  interface  can  be  easily 
modified  to  fit  the  user’s  preferences. 
 

USE OF SOFT TISSUE MICROCOMPUTED TOMOGRAPHY IMAGING COMBINED  WITH HISTOLOGY TO 
ANALYZE PERIPHERAL NERVE REGENERATION 
Alexander Heilman (1), Tracy Hopkins (1), Kathleen LaSance (2), Kevin Little (3), Meir Hershcovitz (4), David Hom (4), & 
Sarah Pixley (1) 
 
Departments of: 
1) Molecular and Cellular Physiology 
2) Radiology 
3) Pediatrics, and 
4) Otolaryngology and Head & Neck Surgery, University of Cincinnati College of Medicine 
 
Soft tissue microcomputed tomography (microCT) could be a very useful adjunct for analysis of tissues for biomedical 
research, particularly for that of regenerating tissue following repairs of peripheral nerve injury.  The very long, thin 
structure of peripheral nerves makes traditional analysis by histology and immunohistochemistry (IHC) an arduous 
process, requiring multiple thin sections to be combined via selected sampling methods to get a vague idea of the overall 
structure.  MicroCT imaging would make visualization of the entire nerve much more feasible; however, it lacks the 
cellular, biochemical, and molecular details that traditional histology and IHC provide. Therefore, we proposed to combine  
soft   tissue   imaging  by  microCT  using   infiltration  of   tissues  with  Lugol’s   iodine  solution,  with   rapid      removal  of   iodine  by  
subsequent sodium   thiosulfate   (NaTS)   treatment   and   histological   analysis   of   the   same   tissues.      Lugol’s   is   a   known  
contrast agent and it allowed excellent visualization of regenerating nerve tissues, as well as any defects in the 
surrounding repair conduit. Rapid removal by  NaTS, which has not been used in this application previously, allowed 
subsequent histological and IHCanalysis using the same tissues.  We show here that NaTS completely rids tissues of 
Lugol’s   within   24   hours   and   that      post-Lugol’s   tissue  was   compatible with hematoxylin and eosin staining, as well as 
multiple    IHC  stains  (shown  will  be:  NF200  for  a  neurofilament  protein  in  axons  and  DAPI  for  nuclei).    Analysis  of  Lugol’s  
versus untreated tissues, after staining, showed no significant changes in axon diameter, G-ratio (a measure of myelin 
thickness), nuclear size or circularity, or total amount of NF200-positive tissue. This process of combining microCT with 
histology is powerful because it provides a greater amount of information about the quality and extent of nerve 
regeneration than previously possible and also reduces the number of animals required for each study. 
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NEUROLOGIC STATE TRANSITIONS IN THE EYE AND BRAIN: KINETICS OF LOSS AND RECOVERY OF 
VISION AND CONSCIOUSNESS 
Typ Whinnery, BS, Estrella Forster, MS, PhD: FAA- Civil Aerospace Medical Institute 
 
Purpose: Visual alterations, peripheral light loss (PLL) and blackout (BO), are components of +Gz induced loss (G-LOC) 
and recovery (G-ROC) of consciousness. Loss and recovery of vision kinetics were determined utilizing ocular pressure 
induced retinal ischemia and integrated into G-LOC and G-ROC kinetics resulting from +Gz-induced cephalic nervous 
system ischemia.  
    
Methods: Retinal ischemia in healthy subjects (N = 104) was self-induced with the time from onset of increased ocular 
pressure and retinal ischemia to onset of PLL and complete BO measured. The time from release of ocular pressure, with 
return of retinal circulation, to complete recovery of visual fields was also measured. Ocular pressure induced loss and 
recovery of vision kinetics was compared with previously developed kinetics of G-LOC and G-ROC focusing on the rapid 
onset, vertical arm, of the G-LOC and G-ROC curves.  
      
Results: From onset of increased ocular pressure, immediately inducing retinal ischemia, to PLL was 5.04 s with the time 
to BO being 8.73 s. Complete visual field recovery from BO following release of ocular pressure, immediately abolishing 
retinal ischemia, was 2.74 s.  
 
Conclusion: Onset of pressure induced retinal ischemia to onset of PLL required 5.04 s with 8.73 s to BO. From onset of 
+Gz-induced cephalic nervous system ischemia to the onset of loss of consciousness was 5.10 s. These results confirm 
experimental findings that visual loss is frequently not experienced prior to G-LOC during exposure to rapid onset, high 
levels of +Gz-stress above normal +Gz-tolerance. From offset of pressure induced retinal ischemia to complete recovery 
of vision required 2.74 s while offset of +Gz-induced cephalic nervous system ischemia to G-ROC required 5.00 s. 
Recovery of vision (retinal function) is predicted to be complete when consciousness is regained following G-LOC. 
Ischemia onset time normalization in neurologic tissues permits comparison between different stress induced altered 
function times. 
 

FIBROBLAST-SPECIFIC KNOCKDOWN OF PAI-1 ATTENUATES KIDNEY INTERSTITIAL FIBROSIS 
Brandon C. Farmer (1,2) and Haichun Yang (1), and Agnes B Fogo (1)   
 
1. Vanderbilt University Medical Center, Department of Pathology, Microbiology, and Immunology, Nashville, TN 
2. Western Kentucky University, Department of Biology, Bowling Green, KY 
 
Understanding the mechanisms of interstitial fibrosis progression and regression is important for designing therapeutic 
approaches to chronic kidney disease. Plasminogen activator inhibitor-1 (PAI-1) expression increases extracellular matrix 
(ECM) collagen deposition and contributes to interstitial fibrotic responses in the kidney. While Plasminogen Activator 
Inhibitor-1 (PAI-1) is ubiquitously expressed in the kidney, we hypothesized that interstitial fibrosis is strongly dependent 
on fibroblast-specific mechanisms. Control (CONT) and fibroblast-specific PAI-1 knockdown mice (fbPAI-1 KD) underwent 
unilateral ureteral obstruction (UUO) and were sacrificed 10 days later. fbPAI-1 KD had 40% less PAI-1 mRNA than 
CONT, showing an effective knockdown. Collagen, assessed by Sirius red, was decreased in fbPAI-1 KD compared to 
CONT, with a significant decrease in collagen 1 mRNA and protein levels. We further investigated the mechanism of this 
ameliorated interstitial fibrosis. There was no significant change in transforming growth factor-β   (TGF-β)   or   P-smad3 
mRNA. Fibroblast number was decreased in fbPAI-1 KD compared to CONT, linked to decreased proliferation. fbPAI-1 
KD showed preservation of E-cadherin, while the CONT showed a contrasting decrease. F4/80 expressing cells were 
increased in fbPAI-1 KD compared to CONT. Thus, fibroblast-specific PAI-1 depletion ameliorates interstitial fibrosis by 
decreasing fibroblasts in the renal interstitium via a decrease in fibroblast proliferation. This is linked to increased F4/80 
infiltration with preserved tubular epithelium. Thus, PAI-1 modulates both fibroblasts and the resulting inflammatory 
infiltrate after injury. 
 

AMYLOIDOSIS OF LYSOZYME INDUCED BY SUBSTITUTED BENZOQUINONES 
Hendrik J. Greve - University of Tennessee at Chattanooga 
Dr. Jisook Kim - Associate Professor of Chemistry, University of Tennessee at Chattanooga 
 
Amyloidosis is a process where a globular protein reacts to form oligomers and fibrous aggregates that precipitate out of 
solution, often in the form of plaques. Amyloidosis is observed in several neurodegenerative diseases, including 
Alzheimer's disease and Parkinson's disease. It is not a completely understood process, but work was made to gain data 
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and elucidate a mechanism of how amyloidosis occurs in the protein lysozyme by studying one possible pathway of 
chemically induced amyloidosis by benzoquinones. Benzoquinones can be metabolites of the atmospheric pollutants 
polycyclic aromatic hydrocarbons (PAHs). Three benzoquinones were studied for their amyloidal effects on lysozyme: 1,4-
Benzoquinone (PBQ), 2-Chloro-1,4-Benzoquinone (CBQ), and 2-Methyl-1,4-Benzoquinone (MBQ). Time- and 
concentration dependent incubations were performed to prepare samples that were then analyzed using sodium dodecyl 
sulfate polyacrylamide gel electrophoresis (SDS-PAGE). Samples of benzoquinone were also used in model chemical 
reactions with individual amino acids to observe their effects. These reactions were crystallized and analyzed using single 
crystal X-ray diffraction and thin layer chromatography (TLC). The SDS-PAGE studies showed definite aggregation of 
lysozyme, with formation of aggregate smears showing intense bands as well as dimer and trimer bands. Each 
benzoquinone had a differing level of effect on aggregate formation, with CBQ being the most reactive and MBQ being the 
least reactive. Model chemical reactions show that it is possible that benzoquinones react with the amino acid lysine to 
form allysine (aldehyde replacement of the R group of lysine), which then reacts with the lysine on an adjacent protein to 
form an allysine-lysine linkage. These studies have shown that environmental toxins can potentially lead to amyloidosis of 
proteins within the body. By understanding this molecular process, the scientific and medical fields may be able to offer 
better treatment for amyloidal conditions. This research is being continued through fluorescence assays, UV-Vis 
spectroscopy, and microscopy studies. 
 

EFFECT OF DOPAMINE ON SIZE OF MUTANT MICE BRAINS 
Fuming Zhou, Surabhi Rao 
 
Dopamine   plays   a   vital   role   in   the   expression   and   progression   of   Parkinson’s   disease.   Its   presence   in   the   substantia  
nigra(SNR) and striatum influences the function of mice. This study was conducted to compare the sizes of SNR in mutant 
PTX3  mice,   imitating  Parkinson’s,   versus  wild   type  mice.  Thus   far,   comparison  of   the  volumes  of  SNR   in   these  brains  
indicates that the SNR is smaller in mutant mice than wild type mice. Furthermore, data so far suggests that the striatum 
have no significant differences in size between mice. This may indicate that dopamine does not play a role in the 
development of the striatum, or that other neurons can compensate for lost dopamine axon terminals. The cause of SNR 
differences may be developmental or due to the lack of dopamine in the SNR of mutant mice. 
 

CHARACTERIZATION OF THE UNIQUE VISCOELASTIC PROPERTY OF MITRAL VALVE LEAFLETS 
Priyanka Parajuli, Jun Liao, Sourav Potnaik, and Bryn Brazile 
Tissue Bioengineering Laboratory, Department of Agricultural and Biological Engineering, Mississippi State University, 
MS, USA 
 
Purpose: Mitral valve regurgitation or stenosis are among prevalent valvular diseases with a need for valve repair or 
valve replacement surgery. During the systolic phase, the anterior and posterior leaflets experience high mechanical 
strain and serve as an essential component in maintaining unidirectional blood flow from left atrium to left ventricle.  A 
recent study by Grashow et al. showed unique viscoelastic properties of mitral valve leaflets (MVL) by performing biaxial 
mechanical testing and ascertaining that MVL exhibited significant stress relaxation and negligible creep under 
physiological level loading conditions. In this study, we are investigating whether the asymmetric viscoelastic property of 
MVL exist beyond the physiological loading range, i.e., is the MVL still maintaining a negligible creep at the stress level 
higher than physiological loading range? Further knowledge of MVL behavior will help us better understanding the MV 
tissue behavior/functionality in the diseased condition such as hypertension.   
 
Methods: The Test Resource machine was utilized for uniaxial mechanical testing for failure, creep, and stress relaxation 
tests on the anterior mitral valve (MV). The creep protocol included a load force followed by observation of tissue 
deformation. From there the stretch displacement (X mm) was recorded and used for stress relaxation testing. Stress 
relaxation included a load force that stretched the MV to the X mm, and then left the MV at a constant stretch.   
 
Results: Failure tests were carried out to ascertain an accurate loading range for physiological and non-physiological 
levels for further creep and stress relaxation testing. The determined results were as follows: .18 MPa, 1MPa, 2MPa, 
4MPa, and 6MPa. Further results in creep and stress relaxation have been determined.  
 
Discussion/Conclusion: Creep test results for .18MPa (physiological load) show negligible creep as described by 
Grashow et al. Other levels are currently being tested but so far have also shown small to negligible creep. 
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BMPR2-/- MICROVASCULAR CELLS EXHIBIT PATHOLOGICAL CHANGES IN CELL-CELL ADHESION 
AND CONTRACTILITY RELIEVED THROUGH 5-HT2B ANTAGONISM 
Nathaniel C. Bloodworth(1,2), Erica J. Carrier(3), Alison K. Schroer(2), James D. West(3), W. David Merryman(2) 
(1)Vanderbilt University MSTP 
(2)Vanderbilt University School of Engineering, Department of Biomedical Engineering 
(3)Vanderbilt University Medical Center, Department of Allergy, Pulmonary, and Critical Care Medicine 
 
Purpose: Pulmonary arterial hypertension (PAH) is a fatal disease of the pulmonary vasculature. In humans, heritable 
PAH is caused by a loss of function mutation in the bone morphogenetic protein receptor 2 gene (BMPR2). This study 
evaluates the hypothesis that microvascular cells from a genetic PAH mouse model exhibit evidence of decreased 
vascular compliance exacerbated by exposure to transforming growth factor-β1   (TGF-β1)   and   relieved   through  
antagonism of the serotonin 2B receptor (5-HT2B).  
 
Methods: Pulmonary microvascular endothelial and smooth muscle cells (ECs and SMCs) were isolated from 
immortalized mice with BMPR2 mutation (BMPR2-/-) and WT animals. Cells were assayed for phosphorylated p38 (pp38) 
or cadherin-11 (CDH11) after TGF-β1   treatment.  Cells  were   immunostained   for  α-smooth  muscle  actin   (αSMA)  with  or  
without 24 hours of TGF-β1  treatment.  To  assess  contractility,  cells  were  plated  on  collagen discs and treated with TGF-
β1,  5-HT2B antagonist SB204741, or both. Collagen gel size was measured after 72 hours of treatment.  
 
Results: BMPR2-/- ECs expressed higher basal levels of pp38 than WT, which increased after 1 hour of TGF-β1  
treatment. BMPR2-/- SMCs expressed higher levels of CDH11 before and after TGF-β1   treatment,  and   immnostaining  
shows  more  expression  of  αSMA  in  BMPR2-/- SMCs. Consistent with this observation, cell contractility was elevated in 
BMPR2-/- SMCs treated with TGF-β1,  and  reduced to WT levels with SB204741 treatment.  
 
Conclusions: BMPR2-/- cells exhibit tighter cell-cell adhesions and greater contractility, indicating a possible mechanism 
for PAH through decreased vascular compliance. SB204741 treatment reverses the increase in contractility, suggesting a 
possible mechanism for future therapy. 
 

NON-CYTOLYTIC EGRESS OF NONENVELOPED REOVIRUS FROM ENDOTHELIAL CELLS 
Jonathan Knowlton,1,2 Caroline Lai,1,2 Paula Zamora,1,2 Bernardo Mainou,1,2 Isabel Fernandez de Castro,4 Cristina 
Risco,4 and Terence S. Dermody1,2,3  
 
1) Department of Pathology, Microbiology, and Immunology 
2) Elizabeth B. Lamb Center for Pediatric Research and  
3) Department of Pediatrics, Vanderbilt University School of Medicine, Nashville, TN 37232 and 4Cell Structure 
Laboratory, National Center for Biotechnology, National Research Council (CNB-CSIC), Madrid, Spain 
 
Mammalian orthoreoviruses (reoviruses) are nonenveloped viruses with icosahedral symmetry and a genome comprised 
of ten segments of double-stranded RNA.  Reoviruses have a broad host range and infect most mammals causing 
serotype-specific disease.  In humans, reovirus causes a sub-clinical illness early in childhood that leads to life-long 
immunity.  Reoviruses are tractable model pathogens that can be used to study basic steps in the viral replication cycle, 
including cell entry, genome replication, and particle assembly.  Despite substantial understanding of reovirus attachment, 
internalization, and replication steps, little is known about the mechanisms by which reovirus exits host cells.  Apoptosis is 
an important mediator of virus spread, as viral growth is diminished in cells deficient in genes involved in apoptosis 
induction.  In addition to inducing apoptosis, reovirus can exit some cell types by a non-cytolytic mechanism.  Efficient 
viral replication and release occurs in the absence of cell death in infected human brain microvascular endothelial cells 
(HBMECs).  The goal of my work is to define mechanisms by which reovirus exits cells without lysis through ultrastructural 
imaging and siRNA screening for potential egress mediators.  The results of my studies will improve an understanding of 
mechanisms used by nonenveloped viruses to exit infected cells and illuminate potential antiviral drug targets. 
 

THE EFFECT OF A SINGLE, LARGE BOLUS OF VITAMIN D IN HEALTHY ADULTS OVER THE WINTER 
AND FOLLOWING YEAR: A RANDOMIZED, DOUBLE BLIND, PLACEBO CONTROLLED TRIAL 
Authors: Malcolm D Kearns, Jose NG Binongo, Domonique Watson, Jessica A Alvarez, Daud Lodin, Thomas R Ziegler, 
Vin Tangpricha  
 
Affiliations: Division of Endocrinology, Metabolism and Lipids, Emory University School of Medicine, Atlanta, Georgia 
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(MDK, JAA, DL, TRZ, VT), Department of Biostatistics and Bioinformatics, Rollins School of Public Health, Atlanta, GA 
(JNGB, DW) and Atlanta Veterans Affairs Medical Center, Section of Endocrinology, Atlanta, Georgia (VT) 
 
Purpose: Decreased sun exposure causes vitamin D status to decline in winter. While vitamin D given daily can prevent 
this decline, studies have shown poor adherence to daily dosing. Alternatively, large vitamin D boluses given at once are 
safe and effective in promoting vitamin D sufficiency. However, no studies have specifically evaluated this in healthy 
adults over the winter. This study investigated if an oral, 250,000 IU dose of vitamin D3 given to healthy adults prior to 
winter will: 1) prevent the decline in vitamin D status during winter, 2) result in vitamin D sufficiency one year following the 
dose and 3) prevent the rise of parathyroid hormone (PTH) concentrations in response to declining plasma 25-
hydroxyvitamin D (25(OH)D) concentrations.  
 
Methods: We performed a double blind, placebo controlled trial in 28 healthy adults randomly assigned to receive either 
vitamin D3 or placebo. We measured plasma 25(OH)D and PTH concentrations at baseline, 5, 90 and 365 days after drug 
administration. 
 
Results: Study participants were young, healthy and predominantly white. The mean plasma 25(OH)D was concentration 
was 17.5 ± 6.1 ng/mL at baseline, with only 2 subjects exhibiting plasma 25(OH)D levels >30 ng/mL. At 5 days, subjects 
randomized to vitamin D3 had higher mean plasma 25(OH)D compared to the placebo group (39.1 vs. 19.1 ng/mL, 
p<0.001). However, plasma 25(OH)D concentrations returned to near baseline at 90 and 365 days in the vitamin D3 
group and remained unchanged in the placebo group. PTH and calcium concentrations were unrelated to changes in 
25(OH)D levels and were similar between groups over time.  
 
Discussion/Conclusions: A 250,000 IU dose of vitamin D3 given in November resulted in a robust increase in plasma 
25(OH)D after 5 days but was unable to sustain this increase after 90 days. A larger or more frequent dosing regimen 
may be needed for long-term sufficiency in this population. 
 

Β-OXIDATION INHIBITION COMBINED WITH AUTOPHAGY INDUCTION IN ARGININE AUXOTROPHS IS 
SYNTHETIC LETHAL 
Brooks, R.C., Kremer, J.C., Lange, S., Schenone, A.D., Schultze, M., Van Tine, B.A.  
Samford University; Washington University in St. Louis 
 
Purpose: Argininosuccinate Synthetase 1 (ASS1) is silenced in ~90% of sarcomas. This deficiency in the urea cycle 
causes sarcomas to be arginine auxotrophs, as they depend on extracellular arginine for their source of this amino acid. 
Arginine starvation by treatment of extracellular media with pegylated arginine deiminase (ADI-PEG20) leads to the onset 
of autophagy. As autophagy can dramatically alter lipid metabolism, we sought to determine the specific changes in the 
lipidome of sarcoma cell lines after treatment with ADI-PEG20.  
 
Methods: We examined the alterations in esterified and non-esterified fatty acid metabolism using LC/MS to determine 
the abundance of over 150 eicosanoids and GC/MS for 33 esterified and non-esterified fatty acids. After pathway analysis 
was performed,   we   found   dramatic      alterations   in   lipid   β-oxidation. Using the transmitochondrial carnitine 
palmitoyltransferase (CPT1/CPT2) inhibitors Perhexiline and Etoxomir, we investigated the synergistic combination of ADI 
treatment  and  β-oxidation inhibition.   
 
Results: Cell lines treated with ADI-PEG20 are static, while Perhexiline alone has a weak cell death phenotype. The 
combination was found to be highly synthetic lethal in a wide panel of ASS1 negative sarcoma cell lines.  
 
Conclusion: This study identifies two targets for synthetic lethality for the treatment of cancer that are biomarker driven. 
Preclinical animal studies are ongoing. The results of this research identify a highly specific non-chemotherapeutic 
approach for the treatment of sarcoma that will justify taking the combination of ADI-PEG20 and Perhexiline forward in a 
clinical trial. 
 

THE RS3129882 SINGLE NUCLEOTIDE POLYMORPHISM AFFECTS MHC-II EXPRESSION AND MAY 
INCREASE  RISK  FOR  PARKINSON’S  DISEASE  BY  HEIGHTENING  IMMUNE  RESPONSES 
Kannarkat GT1, Cook DA1, Chang J1, Chung J1, Lee J-K1, Sperin EM2, Factor S2, Boss JM3, and Tansey MG1.  
 
1) Department of Physiology, 
2) Emory Movement Disorders Clinic, and  
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3) Department of Microbiology and Immunology, Emory University School of Medicine, Atlanta, GA 
 
Purpose: The non-coding rs3129882 HLA-DRA gene single nucleotide polymorphism (SNP) was associated with altered 
risk  for  Parkinson’s  disease  (PD)  in  genome-wide association studies and is part of the major histocompatibility complex-II 
(MHC-II) locus that mediates antigen presentation.  People homozygous for the G (high risk) allele at this locus have a 1.7 
fold   higher   risk   for  Parkinson’s   disease.  This   association   suggests   that   alteration   in   antigen   presentation   is   a   potential  
mechanism to link environment and genetics in conferring disease susceptibility.   
 
Methods: In order to assess levels of MHC-II expression, we measured surface levels by flow cytometry and mRNA 
levels by quantitative RT-PCR.  
 
Results: We have demonstrated that this SNP is linked to specific mRNA and surface expression patterns of MHC-II 
molecules in B cells and interferon-g-stimulated monocytes from healthy controls and PD patients.  
 
Discussion/Conclusions: These findings suggest that the SNP is an immune biomarker that may predict susceptibility 
for PD based on antigen presentation responses and engagement of adaptive immunity. Furthermore, we observed a 
positive correlation between MHC-II expression on B cells and disease severity but not disease duration suggesting a link 
to pathogenesis. This novel finding is the first direct evidence in humans that antigen presentation via MHC molecules 
plays a role in sporadic PD risk. 
 

THE EFFECT OF PERINATAL DOPAMINE LOSS ON THE SIZE OF THE STRIATUM AND SNR IN 
TRANSCRIPTIONAL FACTOR PITX3 MUTANT MICE 
Surabhi Rao, FuMing Zhou 
 
Purpose: Coronary magnetic resonance angiography (MRA) at 3T suffers from imaging inconsistencies compared to 
1.5T despite the use of gadolinium-based contrast agents (GBCAs). Gadofosveset Trisodium (Ablavar®, Lantheus 
Medical Imaging), with its high relaxivity and long intravascular residence time, offers greater potential over standard 
GBCAs to improve evaluation of the coronary arteries. The purpose of the study was to evaluate the diagnostic potential 
of a 0.06 mmol/kg dose of Gadofosveset compared to a standard clinical dose of 0.03 mmol/kg, using a free-breathing 
whole-heart coronary MRA protocol with 1.0 mm3 spatial resolution and 100% navigator efficiency. The injection protocol 
was optimized for the prolonged pharmacokinetics of Gadofosveset. 
 
Methods: Twenty-two contrast enhanced CMR scans were performed in 11 subjects [2 (18.2%) male; 27.3 ± 6 years; 
BMI=23.1 ± 3 kg/m2] on a 3.0T Siemens scanner, using an inversion-prepared spoiled gradient-echo sequence. The two 
scans were separated by a 30-60 day interval, using dosages of either 0.06 mmol/kg or 0.03 mmol/kg of Gadofosveset. 
Quantitatively, signal-to-noise ratio (SNR) and contrast-to-noise ratios (CNR) were measured. Qualitative AHA quality 
scores were evaluated.  
 
Results: Overall, SNR and CNR was higher (p<0.001) in the coronary arteries for double- over single-dose of 
Gadofosveset (24.18 ± 9.67 vs. 14.40 ± 5.0 and 14.27 ± 9.40 vs. 8.52 ± 4.01, respectively). Individual coronary arteries 
demonstrated greater SNR enhancement for 0.06 mmol/kg vs. 0.03 mmol/kg for the LMS (23.03 ± 7.45 vs. 12.37 ± 3.91, 
p<0.001), LAD (26.12 ± 9.86 vs. 15.20 ± 3.88, p=0.001), and RCA (29.54 ± 11.64 vs. 18.13 ± 6.29, p=0.01). CNR 
comparisons revealed similar results. Qualitatively, similar number of main and branch vessels were identified by two 
reviewers. 
 
Conclusion: Quantitatively, a double dose of Gadofosveset shows improvement in coronary arterial enhancement over 
clinical dose. Ongoing research is aimed at evaluating the diagnostic efficacy of a double-dose scanning regimen. 
 

CHARACTERIZING THE DEFORMATION OF ACETABULAR CUP COMPONENTS IN CANINE CADAVER 
PELVES USING 3D DIGITAL IMAGE CORRELATION 
Lindsey S Palm (1),  Geoffrey D Panjeton (2), Kelvin Chang (3), Stanley E Kim (1), Peter G Ifju (3) 
 
1) Comparative Orthopaedics Biomechanics Laboratory, University of Florida,  
2) College of Medicine, University of Florida,  
3) Department of Mechanical Engineering, University of Florida 
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PURPOSE: The purpose of this study was to characterize the deformation of a commonly used canine acetabular 
component for total hip arthroplasty caused by impaction into bone, using 3D Digital Image Correlation (DIC) technology. 
3D DIC consists of an image analysis of surface geometry.   
 
METHODS: Zurich Cementless Acetabular Cup components (Kyon Inc., Zurich, Switzerland) were tested in 11 canine 
cadaver hemipelvis specimens. Cups were impacted and DIC images were taken prior to impaction, immediately upon 
impaction, 24 hours after impaction while impacted and in 9.5% saline solution bath, and 24 hours after removal of cup 
from the specimen. Images were taken using Point Grey Research Cameras (GRAS-50S5M-C) and Fujinon 1:1.8/75 
lenses. Correlated Solutions Vic-Snap 2007 software was used to capture the images and Correlated Solutions VIC3D 
2009 was used to post-process the images and graphically represent results.   
 
RESULTS: Upon gross examination, cup deformation was observed after implantation, with pinching of the cup between 
cranial and caudal acetabular margins. All DIC images were compared to those taken prior to impaction. Average 
deformations were calculated using all deformation points analyzed. Average maximum deformation was calculated using 
the largest deformation in each cup. 10 trials displayed an average deformation of 0.0711mm (± 0.0233mm) and an 
average maximum deformation of 0.0231mm (± 0.0489mm) immediately upon impact. 24 hours after impaction the cups 
displayed an average deformation of .0709mm (± 0.0253mm) and an average maximum deformation of 0.224mm (± 
0.079mm). Upon extraction, there was an average deformation of 0.036mm (± 0.00919mm) and an average maximum 
deformation of 0.0781mm (± 0.0388mm). One-tailed hypothesis tests of these results showed p-values of 0. 
 
CONCLUSION: These results show evidence that impaction into the canine cadaveric hemipelvis caused deformations to 
the cup. Implanted cups did not keep a true hemispherical shape, and this may accelerate polyethylene wear. 
 

ANKRD11 TRUNCATION AND ITS PATHOGENIC MECHANISM LEADING TO KBG SYNDROME 
Lily Zhang 1, Lei Cao 2, Clemer Abad 2, and Katherina Walz 2 
 
1 Department of Neuroscience, University of Miami 
2 John P. Hussman Institute for Human Genomics at the University of Miami Miller School of Medicine 
 
Purpose: KBG syndrome is a rare genetic disorder; its features include facial dysmorphism, short stature, intellectual 
disability, and skeletal anomalies. It is associated with mutations in ANKRD11, Ankyrin Repeat Domain-Containing 
Protein 11. The resulting protein of this gene inhibits ligand-dependent activation of transcription and is highly regulated 
during the cell cycle. Reported pathogenic mutations of ANKRD11 result in a truncated protein which includes a deletion 
of the last three destruction boxes. These D-boxes are vital for the recognition of protein targets for proteolysis. Therefore, 
the purpose of this study was to determine whether the critical region of deletion is the final three destruction boxes and to 
determine if the pathogenic mechanism of mutated ANKRD11 is through disruption of proteolysis.  
 
Methods: To characterize this mutant, the desired truncation of ANKRD11 was generated and transfected into Neuro-2a 
cells.  To  verify   the  mutant  protein’s  size,   the  protein  was  extracted  and  western  blot  was  performed.  To determine the 
nuclear localization of mutant and wild-type ANKRD11, immunofluorescence was used to visualize these ANKRD11 
proteins.  
 
Results: It was found that the constructed ANKRD11 lost 431 amino acids and its last three D-boxes. This truncated 
protein was more concentrated, formed aggregations, and had altered nuclear localization in transfected cells. When cells 
transfected with wild-type ANKRD11 were treated with MG132, a proteasome inhibitor, the wild-type protein mimicked the 
mutant phenotype.   
 
Discussion/Conclusion: These results suggest that loss of D-boxes reduced the efficiency of proteolysis, stabilized the 
protein from degradation, and led to an accumulation of protein in cells. The resemblance of wild-type ANKRD11 to the 
mutated truncation when proteasome activity was inhibited also supports that the pathogenic mechanism of truncated 
ANKRD11 is likely by decreased proteolysis of this normally regulated protein. This unusual accumulation of ANKRD11 
protein likely leads to the deleterious phenotype observed in KBG syndrome. 
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MULTIPLEX CELL-BIOMATERIAL INTERFACE CUES REGULATE STEMNESS IN HUMAN 
MESENCHYMAL STEM CELLS 
Daniel A. Balikov1,2, Spencer W. Crowder1,2, Holley N. Lewis1, Caitlyn M. Ambrose1, Hak-Joon Sung1,2 
 
1) Department of Biomedical Engineering 
2) Center for Stem Cell Biology, Vanderbilt University and Medical Center, Nashville, TN U.S.A. 
 
Purpose: Although matrix-derived physicochemical cues have been shown to regulate cell fate decisions, alterations in 
stemness in response to changing substrate properties remain unknown. When expanded in vitro or harvested from aging 
patients, human mesenchymal stem cells (hMSCs) exhibit a decline in overall health and stemness levels. Interestingly, 
hMSCs have also been shown to originate from pericytes, but dissection and of this relationship is lacking. The aims of 
this study are to elucidate i) the influence of multiplex biomaterial matrix cues in modulating hMSC stemness, ii) how this 
modulation affects the hMSC/pericyte phenotype, and iii) the pathway(s) responsible.   
 
Methods: Spin-coated copolymers composed of three subunits   were   used   in   this   study:   poly(ε-caprolactone) (PCL), 
poly(ethylene glycol) (PEG), and carboxyl-PCL (cPCL).  Copolymers are identified as x%PEG-y%PCL-z%cPCL (x, y, and 
z: molar ratio).  Extensive material characterization was performed, followed by in-depth biological analyses of cellular 
function, including flow cytometry, qRT-PCR, immunofluorescence staining, and functional assays.   
 
Results: The copolymer substrates exhibited significant differences in physicochemical properties, including protein 
adsorption, hydrophilicity, roughness, and stiffness.  The cellular response was heavily influenced by copolymer 
composition, including gene- and protein-level expression of Nanog and SOX2, particularly the 10%PEG-90%PCL 
(referred to as 10%PEG). Interestingly, hMSCs cultured upon 10%PEG, but not TCPS, expressed proteins that mark 
pericytes, including neuron-glial   antigen  2   (NG2p),  platelet  endothelial  cell  adhesion  molecule   (PECAM),  and  α-smooth 
muscle   actin   (αSMA).   The   hypothesized  mechanism   driving   this   event   includes   integrin   α2   and   PECAM,   two   proteins  
heavily expressed in the vascular compartment that are upregulated in response to altered presentation of adsorbed 
protein at the cell-biomaterial surface.  Furthermore, paracrine signaling present in pericyte-endothelial interactions, such 
as the angiopoietin-1/Tie2 system, was upregulated on this polymer substrate, and in vivo implantation of three-
dimensional, hMSC-loaded 10%PEG scaffolds improved vascularization over three weeks. 
 
Conclusion: This study is one of the first to investigate how multiple cues from synthetic culture substrates affect hMSC 
stemness, and aims to identify the biological mechanisms responsible for this outside-in signaling.  The findings from this 
study will be exploited for maintaining/reinstating the therapeutic efficacy of aging hMSCs for basic science, engineering, 
and clinical applications. 
 

THE EFFECT OF BEHAVIORAL INTERVENTIONS ON BODY WEIGHT IN CHILDREN: A SYSTEMATIC 
REVIEW AND META-ANALYSIS 
Kristina Tymes-Wilbekin, Austin Clark, Kathryn A. Kaiser PhD. , David B. Allison PhD. 
 
Purpose: The Centers for Disease Control has acknowledged the growing levels of obese children and with it, the 
likelihood of an increasing percentage of obese adults in the coming years(1). This problem raises alarm because more 
people will be susceptible to heart disease, type 2 diabetes and other weight related illnesses. Thus far, effective 
interventions have proven elusive.  
 
Methods: We conducted a meta-analysis of pediatric obesity behavioral interventions to examine the effect for improving 
weight/body composition. We reviewed 12 studies (total N = 3,113) that examined the effects of behavioral therapies on 
weight change (reduced weight gain while growing or reduced body fat percentage) in children. The studies included are 
randomized control trials (RCTs) from a prior systematic review that documented weight change as a primary or 
secondary outcome and were published between January 2007 and July 2009(2). Using standard meta-analytic methods, 
we quantified effects to determine whether behavioral therapies are effective in improving body weight/body composition 
among children.   
 
Results: The overall standardized mean difference of -0.25 with a 95% Confidence Interval of -0.41 to -0.09, indicates 
that behavioral therapies do have a significant effect as an intervention for improving weight outcomes in children. There 
was significant heterogeneity present (I2 =59%, p = 0.002).   
 
Discussion/Conclusion: Behavioral interventions may be superior to other types of obesity interventions in children. 
Larger studies are warranted. These results may be utilized by numerous organizations to treat patients, create policies 
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and better inform the public. Possible future studies might increase intervention time, which might increase the long-term 
effects. 
 

SELECTING OPTIMAL THERAPEUTIC AGENTS TO REDUCE THE EFFECTS OF PANCREATITIS 
Ceciley Scarbrough 
Fred Gorelick, MD 
Christine Shugrue 
Yale University 
 
Acute pancreatitis is an inflammatory disease of the pancreas that results in severe abdominal pain and, in some cases, 
death. Recent studies have shown the roles for the activation of pancreatic digestive enzymes within the pancreas and 
AMP-activated protein kinase (AMPK), in the initial stages of the disease. Salicylate, a derivative of aspirin, has been 
shown to activate AMPK and reduce the severity of pancreatitis, but lacks potency. My studies were used to determine 
whether the clinically used salicylate derivatives, 5-aminosalicylic acid and diflunisal, would be effective in reducing 
pancreatitis responses and are more potent than salicylate. Similar studies were done with diclofenac, a non-steroidal 
anti-inflammatory drug, and demethoxycurcumin, another AMPK activator and plant derivative. The effects of these 
compounds were examined in freshly isolated groups of murine pancreatic acinar cells.  When exposed to super-
physiologic concentrations of physiologic ligands, these cells respond with pancreatitis responses that include the 
activation of digestive enzymes, such as trypsinogen and chymotrypsinogen.  Ranges of concentrations were examined to 
determine whether these drugs suppress enzyme activation and could be useful clinically. 5-aminosalicylic acid and 
diclofenac were not found to have a significant effect on the reduction of pancreatitis responses, whereas diflunisal and 
demethoxycurcumin were found to significantly reduce the pancreatitis responses within the acinar cells. 
 

 

MELANOMA, METASTASIS, AND IPILIMUMAB 
Arsalaan Salehani- 3rd year medical student, Emory University School of Medicine; no other affiliations or conflicts of 
interest 
 
Melanoma is the fifth leading type of new cancer annually in the United States.  Although it is the most rare form of skin 
cancer, there is now an estimated 1 in 55 lifetime risk of developing melanoma in America.  For patients with metastatic 
melanoma, the 5-year survival rate is less than 10%.  First-line therapies currently include dacarbazine, temozolamide, or 
high-dose interleukin-2 (IL-2) if brain metastases are absent.  However, patients exhibiting progressive disease, or those 
not tolerating first-line therapy well, do not currently have a standard of care.  Second-line options exhibit short 
progression-free survival, poor overall survival, and low response rates.  Amidst this challenging treatment situation, the 
FDA approved ipilimumab in March 2011.  As an anti-CTLA4 monoclonal antibody, ipilimumab has shown promising 
results in increasing overall survival time in late-stage melanoma patients.  Thus, the purpose of this retrospective study 
was to evaluate the efficacy of ipilimumab use in metastatic melanoma patients, with a particular interest in its effects on 
brain metastases.  A chart review was completed at the M.D. Anderson Cancer center on 78 patients, examining variables 
such as prior systemic treatment, cancer stage, serum LDH, presence of brain metastases, disease progression in the 
brain, and overall survival after treatment.  This project was the preliminary phase of an ongoing study at MD Anderson 
and therefore was limited in its sample size.  However, based on our patient sample, overall survival was not shown to be 
significantly different between melanoma patients who developed brain metastases and those who did not.  In addition, 
nearly 42% of patients treated with ipilimumab had disease progression or recurrence, a percentage similar to that seen 
with chemotherapy.  As ipilimumab is still a fairly new drug for the management of late-stage melanoma patients, further 
long-term studies will be required to compare its effectiveness to current chemotherapy and immunotherapy regimens. 
 

EXAMINING PANCREATIC ISLET CELL MASS AND COMPOSITION AFTER CONDITIONAL DELETION 
OF  THE  CFTR  GENE  IN  MOUSE  PANCREATIC  Β-CELLS 
Ariel Helms, Nathaniel Hart1 and Alvin C. Powers1 
 
1) Division of Diabetes, Endocrinology and Metabolism, Department of Medicine, Vanderbilt University Medical Center, 
Nashville, TN 
 
Cystic Fibrosis (CF) is characterized by dysfunction of the Cystic Fibrosis Transmembrane Conductance Regulator 
(CFTR). CF-causing CFTR mutations lead to disturbances in chloride and fluid flux across epithelial tissues. CF Related 
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Diabetes (CFRD) affects 40-50%   of   adults   with   CF.   CFTR’s   dysfunction   and   subsequent   destruction   of   the   exocrine  
pancreas has been posited to cause the high incidence of CFRD. Recent research has shown that inhibitors of the CFTR 
increase the number of endocrine cells in the developing pancreas, and mouse islets with a common CF-causing mutation 
have demonstrated abnormal glucose responsiveness. This suggests that the CFTR is present in pancreatic endocrine 
tissue. We explored the role of the CFTR  in  mouse  pancreatic  β-cells by conditionally and selectively deleting exon 10 of 
the CFTR gene using a CFTR floxed MIP-CreER mouse. Oral glucose tolerance tests were performed pre and post (2 
weeks) subcutaneous injections of tamoxifen or corn oil. After tamoxifen or vehicle treatment, pancreata were extracted, 
and   ten  8μm  sections  were  collected  every  200μm.  Using   immunohistochemistry,  whole  slide   imaging,  and  automated  
cell-counting, we measured islet cell mass, size, and composition across 5-7 regions of the pancreas. No overt changes in 
glucose tolerance or endocrine cell density were observed between the different groups. However, we observed an 
increased  proportion  of  β-cells  at  the  expense  of  α-cells  and  δ-cells in male mice (n=2) compared to female mice (n=2). 
The mean islet size of MIP-CreER(+) (n=2, 521 islets) treated with vehicle was 11% greater than MIP-CreER(-) (n=2, 657 
islets) treated with the same. Tamoxifen induced deletion of the CFTR in MIP-CreER(+) animals (n=1, 322 islets) resulted 
in a 12% increase in mean islet size compared to MIP-CreER(+) mice treated with vehicle. The MIP-CreER transgene and 
conditional/ selective deletion of the CFTR may each play a role in the determination of islet size. 
 

BIOARTIFICIAL KIDNEY ULTRAFILTRATION IN EXTRACELLULAR MATRICES 
Kevin Cyr,  Nick Ferrell, Joseph Groszek,Jin Cheng,William Fissell 
Department of Nephrology, Vanderbilt University Medical Center 
 
Purpose: The ultimate goal in the development of an implantable bioartificial kidney is to achieve filtration that is 
physiologically identical to filtration inside of a normal human kidney. Filtration inside the kidney occurs through a principle 
known as ultrafiltration, whereby pressure and concentration gradients induce filtration across a permselective membrane. 
The glomerular basement membrane(GBM) is believed to play a role in ultrafiltration, but the mechanisms affecting 
ultrafiltration are unknown. The purpose of this study was to examine the variables affecting ultrafiltration in extracellular 
matrices in an effort to successfully replicate the permselectivity of the GBM for use in the creation of a bioartificial kidney. 
 
Methods: ECM membranes were created from Matrigel Matrix, a commercially available basement membrane, at varying 
concentrations to alter pore size and density. Hydraulic permeability and macromolecular partitioning were evaluated by 
placing the membranes in a cross-flow filtration setup and analyzing filtration of FITC Ficoll 70, a polydisperse 
polysaccharide. Varying transmembrane pressures were applied to simulate the physiological pressure within the kidney, 
and solute flux was measured using size exclusion chromatography-mass spectrometry.  
 
Results: Pore size and density both combined with transmembrane pressure to produce variable effects on ultrafiltration.  
Data indicate that as transmembrane pressure increased, the compression of the membranes played a more dominant 
role in sieving and led to increased permselectivity and solute flux at higher pressures.  Matrigel permselectivity correlated 
closely with solute radius with a calculated pore size between 200-600A. This indicates that Matrigel is a size dependent 
ultrafiltration membrane capable of macromolecule rejection.  
 
Discussion/Conclusion: The results of this study show that the ultrafiltration capabilities of ECM membranes are 
dependent upon both pore size and transmembrane pressure. Ultimately, his study demonstrated that ECM membranes 
can act as successful ultrafiltration membranes. As a result, these membranes may be utilized in the development an 
implantable bioartificial kidney which is able to replace outpatient hemodialysis treatment. 
 

METABOLOMIC ANALYSIS OF SERUM AND URINE FROM PANCREATIC DUCTAL ADENOCARCINOMA 
PATIENTS 
Ryne Ramaker, B.S., Karin Bosma, B.S., Marie Kirby, Ph.D., Sara Cooper, Ph.D. 
 
Pancreatic ductal adenocarcinoma (PDAC) ranks 4th in U.S. cancer mortality and has a dismal 6% five year survival rate.  
Surgical resection remains the best treatment, yet less than 20% of patients are eligible for surgery upon diagnosis.  New 
drug development and mechanisms for earlier detection are required to improve these outcomes as PDAC tumorigenesis 
begins an average of 17 years prior to diagnosis.  Recent studies have identified metabolite profiles unique to primary 
tumor and serum of PDAC patients using a non-targeted metabolomic approach.  We have conducted a pilot study to 
determine if similar metabolite profiles can be identified in both urine and serum.  To improve upon the clinical utility of 
previous analyses, we compared samples from PDAC patients (n=45) across a wide range of tumor stage and 
progression to both healthy controls (n=18) and chronic pancreatitis (CP) patients (n=47).  As expected, two-dimensional 
gas-chromatography with mass spectrometry revealed that metabolite patterns of CP and PDAC patients were more 
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closely related than normal controls.  Nonetheless, our analysis did identify significantly altered levels of a small subset of 
metabolites in the serum and urine of PDAC patients compared to both control groups. When compared to healthy 
controls, PDAC patient serum and urine contained significantly lower levels of several fatty acids.  Furthermore, fatty acid 
and branched chain amino acid levels seemed to be more drastically altered in a subset of PDAC urine and serum from 
patients with biopsy confirmed lymphovascular invasion.  Significant findings from our metabolomic analysis also seem to 
agree with concurrent transcriptomic analysis of normal and primary cancer tissue from PDAC patient biopsies (n=26).  
Our preliminary findings indicate that work is still needed to find suitable biomarkers for early PDAC diagnosis; however, 
our minimally invasive, metabolomics based approach has demonstrated promise in uncovering the complex metabolic 
landscape of PDAC. 
 

THE TNFR FAMILY MEMBER OX40 CONTROLS T FOLLICULAR HELPER CELL SURVIVAL AND 
FUNCTION 
Vikas Tahiliani, Tarun E. Hutchinson, Georges Abboud, Shahram Salek-Ardakani 
 
T follicular helper (TFH) cells are the CD4+ T helper cells that provide cognate help to B cells for high-affinity antibody 
production in germinal centers (GC). Defining the signals that control effective TFH responses has broad implications for 
human vaccine design and in the management of adverse immune reactions. We show that fully differentiated TFH cells 
(CxCR5+BCL6+) express the TNFR family member OX40 (also known as CD134) and that OX40-dependent signals 
directly shape the magnitude and quality of the response to viral antigens. OX40 deficiency in TFH cells profoundly 
impaired the acquisition of GC B cell phenotype, plasma cell generation, and virus-specific neutralizing Ab responses. 
Sustained interactions between OX40 and its ligand, OX40L, beyond the time of initial encounter with antigen were 
required for maintenance of the TFH cell phenotype and GC reaction. Our data provide new insight into the nature of 
molecules required for TFH cells to direct GC B cell responses and suggest that targeting the OX40/OX40L pathway may 
be useful in promoting and sustaining anti-viral immunity. 
 

PRESSURE-INDUCED ALTERATIONS IN PEDF AND PEDF-R EXPRESSION: IMPLICATIONS FOR 
NEUROPROTECTION IN GLAUCOMATOUS AXONOPATHY 
Sean  J.  Lee  (1),  D’Anne  S.  Duncan  (1),  Rebecca  M.  Sappington  (1+2) 
 
1 Department of Ophthalmology and Visual Sciences, Vanderbilt Eye Institute  
2 Department of Pharmacology, Vanderbilt University Medical Center 
 
Purpose: Alterations in neuron-glia signaling are implicated in glaucoma, a neurodegenerative disease characterized by 
retinal ganglion cell (RGC) death. Pigment Epithelium Derived Factor (PEDF), a secreted protein with known 
neuroprotective effects, has been studied only in chronic and ischemic models of glaucoma. Here we examine how 
elevated intraocular pressure (IOP), the only modifiable glaucomatous risk factor, influences signaling of PEDF and its 
high-affinity receptor PEDF-R.   
 
Methods: We performed immunohistochemistry (IHC) and immunocytochemistry (ICC) to assess layer- and cell-specific 
(RGCs + Müller glia) expression of PEDF and PEDF-R. 4-month C57 mice were exposed to unilateral ocular hypertension 
via microbead injections into the anterior chamber, impeding aqueous outflow. Label intensity was quantified in retinal 
layers using digital microscopy and image analysis software. qRT-PCR measured pedf and pedf-r gene transcription in 
healthy and diseased tissue. Luminex Multiplex Assays quantified PEDF secretion by RGCs and Müller cells that were 
cultured in vitro and exposed to ambient or elevated pressure.  
 
Results: qRT-PCR and IHC reveal that PEDF and PEDF-R are constitutively expressed in healthy retina, preferentially 
localizing to the ganglion cell and nerve fiber layers. Fluorescent micrographs indicate that PEDF/PEDF-R expression are 
upregulated in diseased states. Both PEDF and PEDF-R are produced by RGCs and Müller glia regardless of tissue 
health, as determined by co-immunolabeling with cell type-specific markers. Elevated pressure augments PEDF 
production, although significance is established for RGC-derived PEDF only.  
 
Discussion: Our findings suggest the presence of highly localized, bidirectional signaling between RGC somas and 
Müller glia end-feet mediated by PEDF and PEDF-R. While elevated IOP does upregulate PEDF and PEDF-R expression, 
it does not alter the location (inner retina) of PEDF/PEDF-R signaling, nor does it alter the cell types that contribute to 
expression of both ligand and receptor. Overall, these results provide evidence that elevated IOP does impact 
PEDF/PEDF-R signaling in glaucoma. 
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INCREASED HIPPOCAMPAL CEREBRAL BLOOD VOLUME IN SCHIZOPHRENIA 
Pratik Talati1, Swati Rane2, Samet Kose1, Stephan Heckers1 
 
1Department of Psychiatry, Vanderbilt University, Nashville, TN 
2Institute of Imaging Science, Vanderbilt University, Nashville, TN 
 
Previous MRI studies have revealed increased cerebral blood volume (CBV) in the hippocampus of patients with 
schizophrenia. However, there is debate whether the anterior CA1 sector or the CA3 sector is more affected. Here we 
tested for sector-specific changes of hippocampal CBV in schizophrenia. 14 schizophrenia patients and 14 matched 
healthy control subjects were assessed with 3T steady state, gadolinium-enhanced, absolute CBV maps, perpendicular to 
the long axis of the hippocampus. The subfields of the hippocampal formation (subiculum, CA1, CA2-3, and CA4/dentate 
gyrus) were manually segmented, and CBV values were normalized to the superior sagittal sinus. Comparing anterior 
CA1 and CA2/3 CBV between patients and controls illustrated a significant subfield-by-diagnosis interaction when 
collapsing across hemispheres. This interaction was due to a combined effect of a trend of increased CA1 CBV (p = 0.06) 
and non-significantly decreased CA2/3 CBV (p = 0.14) in patients compared to healthy controls. These results support the 
hypothesis that schizophrenia is associated with increased hippocampal CBV, primarily in sector CA1. 
 
SCI LESION LEVEL AND GLUCOSE METABOLISM: A COMPARATIVE STUDY OF METABOLIC 
OUTCOMES AMONG QUADRIPLEGICS AND PARAPLEGICS 
Jesslyn Magee (Xavier University of Louisiana) , Richard K. Shields (University of Iowa) 
 
Purpose:  To quantitatively explore the differences in metabolic outcomes between quadriplegics and paraplegics in 
regards to obesity, glucose metabolism, and body composition. 
 
Methods: Experimental Protocol: An oral glucose tolerance test (OGTT) was administered over the duration of two hours; 
blood glucose levels were monitored at 30 min. intervals. Ultrasound imaging was utilized to image and generate a 
fat/lean tissue ratio. T-tests were conducted in Microsoft Excel to determine statistical significance of several criteria 
including OGTT Area Under the Curve (AUC), Average Blood Glucose Concentration at 60 and 120 min post OGTT, Body 
Mass Index, % Body Fat, and Visceral Adipose Tissue thickness.   
 
Results:  T-tests were conducted to determine significance across all three subject groups. The following relationships 
between quadriplegics and paraplegics were found to be significant to a p-value of 0.05: Area under the curve for the 
OGTT, blood glucose levels at 60 and 120 min., and body mass index. Although there was a statistical significance 
between quadriplegics in regards to body mass index, body fat percentage was not found to be significant. The purpose of 
this data was to explain the relationship between body anthropometrics and glucose metabolic activity. These findings are 
significant because they demonstrate important implications in regards to body composition and glucose uptake. No 
fat/lean ratios were found to be significant at any site of the body.   
 
Discussion/Conclusion: Data shows that quadriplegics display significantly poorer capability to metabolize sugar in 
comparison to paraplegics. However, there is no significant difference in % body fat between the two groups. This 
phenomenon  displays  an   idea  of  “virtual  obesity”.  Virtual obesity can be characterized as the state of an individual who 
may not be classified as obese by conventional assessment standards of BMI but may experience metabolic disorder 
complications  similar  to  that  of  a  “traditional”  obese  person.  This  can  be  attributed to increased rate of muscle atrophy that 
ensues after spinal cord injury, leading to an overall decrease in metabolically active lean tissue.  This study is important 
because it sheds light on the role of the sympathetic nervous system in glucose metabolism and metabolically-related 
disorders (diabetes, obesity, etc.). It also allows clinicians to accurately assess the dietary and physical activity needs of 
the SCI patients to facilitate healthy metabolic activity. 
 

THE DEVELOPING SEROTONIN SYSTEM IN ANIMALS THAT ARE SUSCEPTIBLE VERSUS RESISTANT 
TO THE NEGATIVE EFFECTS OF EARLY-LIFE ANTIDEPRESSANT EXPOSURE 
Felicia N. Lombardi, Matthew E. Glover, Sarah M. Clinton 
 
Pregnant women are at high risk for depression. Untreated depression subjects the fetus to stress that can lead to 
complications including increased risk for later emotional and cognitive problems. A common treatment for depression in 
pregnant women is selective serotonin reuptake inhibitor (SSRI) antidepressants. The long-term neurobehavioral effects 
of neonatal SSRI exposure are largely unknown in humans, but several rodent studies revealed negative effects of 
neonatal SSRI exposure on brain function and behavior. Our laboratory developed two lines of rats that are susceptible or 
resistant to the deleterious behavioral consequences of neonatal SSRI exposure. This study is examining the developing 
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serotonin  system  in  the  “susceptible”  and  “resistant”   rats  to  understand  possible  biological  mechanisms  underlying   their  
distinct vulnerabilities to early life SSRI exposure. Brains were collected from neonatal SSRI susceptible and resistant rats 
at postnatal day (P)7, P14, P21, and P60. Brains were sectioned and processed by immunocytochemistry to identify 
serotonin-containing neurons (using an antibody against tryptophan hydroxylase 2 (TPH2), the rate-limiting enzyme for 
serotonin production).  TPH2-stained neurons were counted using design-based stereology. Ongoing analyses are 
completing immunohistochemical processing to label TPH2-containing cells in the dorsal raphe at all development ages. 
Preliminary data indicate that P60 susceptible rats have lower serotonin levels than age-matched resistant rats, whereas 
P21 susceptible rats have higher serotonin levels than age-matched resistant rats. Overall, our results will provide insight 
into potential differences in the developing serotonin system of the two rats – a possible mechanism that drives their 
susceptibility versus resistance to early-life antidepressant exposure. 
 

INTERFERON-Γ  INHIBITS  VACCINIA VIRUS REPLICATION AND SPREAD IN LUNG EPITHELIAL CELLS 
BY INHIBITING ACTIN POLYMERIZATION 
Kyle Varkoly, Shahram Salek-Ardakani Ph.D., & Tarun E. Hutchinson Ph.D. 
 
Several orthopox viruses cause clinical diseases in humans, such as variola virus (VARV), monkeypox, cowpox, and 
vaccinia virus (VACV). VARV, the etiological agent of human smallpox, is highly infectious by aerosol transmission in a 
susceptible population. Using a highly virulent respiratory VACV infection model to simulate the natural route of human 
smallpox and monkeypox infection, we found that large numbers of activated and functionally proficient CD8+ T cells are 
rapidly recruited to the lung. These are found in close proximity to virus-infected bronchial lung epithelial cells and release 
interferon  γ  (IFN-γ)   to   inhibit  VACV  replication  and  dissemination  to  visceral   tissues.  To  enhance  virus  spread,  vaccinia  
virus has evolved complex strategies to direct the formation of actin tails propelling them toward neighboring cells. 
Investigating the precise molecular mechanisms of action of IFN-γ,   we   discovered   that   interferon   γ   attenuates  VACV-
induced actin polymerization by inhibiting the Wiskott-Aldrich syndrome protein (NWASP) and ARP2/3 (Actin Related 
Protein) interaction and nucleation of actin filaments in mouse and human lung epithelial cells. Our observations uncover 
an unexpected role for IFN-g during virus spread and have important implications for discovery of future vaccines and 
therapeutics for existing and emerging human respiratory virus infections. 
 

REGULATION OF ISOCITRATE DEHYDROGENASE 1 (IDH1) TO MODULATE GLIOBLASTOMAL 
GROWTH 
Kavya Sharman, Gerardo Valadez, Michael Cooper 
Vanderbilt University 
 
Isocitrate dehydrogenase (IDH) is a vital enzyme that catalyzes the oxidative decarboxylation of isocitrate and exists in 
three isoforms: IDH1, IDH2, and IDH3. Missense mutations especially in IDH1 have been implicated in several types of 
human gliomas, the most common being WHO grades II and III astrocytomas and oligodendrogliomas and grade IV 
secondary glioblastomas. Current efforts to rectify this mutation involve competitive inhibitors of NADPH, siRNA targeted 
knockdown, and various drugs that modulate the activity of mutant enzyme. For the lattermost method, a model system 
for testing the drugs is needed because the glioma cells harvested from human gliomas do not retain their mutation over 
time, suggesting either that they revert back to wild-type or are negatively selected against in vitro.  
 
The purpose of this investigation is to develop a model system in which cultured glioma cells retain and express mutant 
IDH1. The genomic IDH1 sequence of glioma cells will be modified using an adaptive molecular modification system 
consisting of clustered regularly interspaced short palindromic repeats (CRISPR).   
 
The steps involved constructing CRISPR plasmids, which carry the wild type IDH1 or the desired mutation and also 
encode for the Cas9 molecular machinery for the purpose of recombination, and transfecting them into gliomal cells to 
determine the effects of wild-type or mutant IDH1 enzyme activity.   
 
Preliminary results show that the plasmids do contain the appropriate machinery and are capable of inserting the desired 
IDH1 sequence into cells. Further analysis will be conducted using NADPH assays and allele-specific PCR to confirm the 
genomic sequence of the IDH1 gene. Finally, the CRISPR technology will be combined with nanoparticles to allow for in 
vivo cell-specific delivery to glioma cells. The ultimate goal is to develop a targeted treatment of gliomas in cancer patients 
with reduced side effects and with a decreased rate of remission. 
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PROPHYLACTIC MPLA PREVENTS SEPSIS VIA AKT PHOSPHORYLATION 
Benjamin Fensterheim, Julia Bohannon PhD, Edward Sherwood MD/PhD 
(All authors affiliated with the Vanderbilt University Medical Center) 
 
Purpose: Septic, burn, and surgery patients are all exceptionally vulnerable to secondary infections despite anticipation of 
their risk. The Sherwood lab recently discovered that mice primed with lipopolysaccharide   (LPS)   or   it’s   less   toxic  
derivative monophosphoryl lipid A (MPLA) are resistant to otherwise fatal multi-organism septic infections. MPLA is now 
being investigated as a prophylactic therapy to be used in anticipation of secondary infections in at-risk patient 
populations.  The current study is aimed at detailing the signaling pathways necessary for MPLA to endow infection 
resistance in the host organism.   
 
Methods: For in vivo experiments, mice underwent cecal ligation and puncture (CLP) to induce polymicrobial sepsis with 
or without MPLA pre-treatment. Kidneys were blotted for Toll-like receptor 4 (TLR4)-associated and phosphoinositide 3-
kinase (PI3K)-associated signaling molecules at different time points. For in vitro studies, murine bone marrow derived 
macrophages were treated with MPLA or LPS at different time points and blotted for TLR4 and PI3K signaling molecules . 
Results: Expectedly, inhibitor of kappa B kinase alpha (IKKa) and nuclear factor kappa-light-chain-enhancer of activated B 
cells (NFkB) phosphorylation were found after both CLP and MPLA treatment. However, protein kinase B (AKT) was only 
active after MPLA pre-treatment, and correlated with protection. Further, AKT blockade in vitro prevented the expression 
of granulocyte-colony stimulating factor (G-CSF), a cytokine essential for MPLA-mediated protection. Finally, downstream 
of AKT, mechanistic target of rapamycin (mTOR) complex 1 was active within 10 minutes after MPLA treatment, indicating 
a role for ribosomal and metabolic changes in MPLA signaling.   
 
Conclusion: The protective effects of MPLA appear, at least in part, to be mediated by the PI3K pathway, specifically 
through AKT function. Future directions will focus on organ and cell specific metabolic changes to clarify the role of AKT in 
MPLA-mediated protection. 
 

AMPK PHOSPHORYLATES UREA TRANSPORTER A1 AND AQUAPORIN 2 WATER CHANNEL IN 
RENAL INNER MEDULLARY COLLECTING DUCTS 
Patrick A. Molina1, Joseph A. Ruiz1, Lauren LaRocque1, Janet D. Klein1,2, Jeff M. Sands1,2 
 
Emory University School of Medicine 1Department of Medicine, Renal Division, and 2Department of Physiology 
 
Purpose:  Individuals with nephrogenic diabetes insipidus (NDI) cannot concentrate urine.  This is the result from either a 
defective vasopressin response due to a congenital defect or a response to drug treatment.  We explored whether 
adenosine monophosphate activated kinase (AMPK) can phosphorylate urea transporter A1 (UT-A1) and aquaporin 2 
(AQP2).  If yes, it might offer an alternate activation pathway to replace vasopressin in NDI patients.   
 
Methods:  Sprague-Dawley rats (200-300g) were used for all experiments and protocols.  AMPK was stimulated with 
metformin (800µM).  Phosphorylation of transporters was assessed by metabolic radiolabeling of inner medullary tissue 
followed by immunoprecipitation, polyacrylamide gel separation and autoradiography.  Membrane accumulation was 
determined by ex vivo biotinylation of inner medullary collecting ducts (IMCDs) followed by isolation and quantitation of 
the membrane associated transporters.  For cellular localization, rats were injected with metformin, then kidneys were 
perfused in vivo and analyzed by immunohistochemistry.  
 
Results: Western blot determination of AMPK phosphorylation confirmed AMPK activation by metformin.  AMPK 
stimulation in ex vivo kidney inner medulla resulted in increased phosphorylation of both UT-A1 (70±19%) and AQP2 
(284±96%).   Enzymatic digestion of kidney inner medulla yielded suspensions of IMCDs that were biotinylated to isolate 
membrane associated proteins.   The membrane amount of AQP2 was increased (58±22%) with AMPK stimulation.  
Injection of the rat with metformin followed by immunohistochemistry of perfusion fixed kidney sections verified the 
increased membrane association of AQP2.    
 
Discussion:  This is the first demonstration that AMPK phosphorylates UT-A1 and AQP2 in the kidney inner medulla.  
These   two   transporters   are   crucial   for   the   kidney’s   ability   to   concentrate   urine.      AMPK   stimulation   also   increases   the  
membrane accumulation of AQP2.  These results suggest that metformin may be a potential therapeutic agent for 
treatment of patients with NDI. 
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FLT3 INHIBITION IN ACUTE MYELOID LEUKEMIA LEADS TO C18-CERAMIDE DEPENDENT LETHAL 
AUTOPHAGY AFTER RE-ACTIVATING THE EXPRESSION OF CERAMIDE SYNTHASE 1 
Mohammed Dany  and Besim Ogretmen  
Department of Biochemistry and Molecular Biology, Medical University of South Carolina, Charleston, SC 29425  
Hollings Cancer Center, Medical University of South Carolina, Charleston, SC 29425 
 
Purpose: Mutations in FLT3 receptor tyrosine kinase are present in one third of patients with Acute Myeloid Leukemia 
(AML) and confer a worse prognosis. FLT3 inhibitors are promising chemotherapeutic agents for AML. C18-Ceramide, a 
bioactive sphingolipid, is synthesized de novo by Ceramide Synthase 1 (CerS1) and mediates cell death in response to 
various chemotherapeutic agents. The role of ceramide signaling in FLT3-associated AML is unknown. This study 
investigates the regulation of ceramide metabolism by FLT3 and its function in mediating cell death in response to FLT3 
inhibitors.  
 
Methods: CerS1 expression was assessed using qPCR and western blotting.. Cellular C18-ceramide levels were 
measured using HPLC-MS-MS. Cell viability was measured using MTT assay or Trypan blue assay, and 
autophagosomes were detected by EM, confocal microscopy, and Cyto-ID fluorescent staining.   
 
Results: We found that AML cells expressing FLT3 have suppressed CerS1 expression and lower levels of C18-
ceramide compared with FLT3 negative AML cells. Knockdown of FLT3 using siRNA increased CerS1 expression and 
C18-ceramide levels. Pharmacological inhibition of FLT3 by Sorafenib, Quizartenib, or Crenolanib induced the expression 
of CerS1, increased the levels of C18-ceramide, and promoted cell death. siRNA mediated knockdown of CerS1 
expression and pharmacological inhibition of ceramide synthases using Fumonisin B1 protected AML cells from FLT3 
inhibitors-mediated cell death. Reactivating CerS1/C18-ceramide axis after FLT3 inhibition induces lethal autophagy, as 
determined by increased LC3B lipidation and the formation of autophagosomes. Knockdown of autophagy markers LC3B, 
Atg5, or Beclin-1 using siRNA protected AML cells against Crenolanib-induced cell death.   
 
Conclusion: Our results suggest that FLT3 suppresses CerS1 expression and ceramide generation while its inhibition 
reactivates the CerS1/C18-ceramide axis leading to induction of autophagy and cell death. This highlights the potential for 
C18-ceramide to participate in AML and act as a serum  biomarker  to  monitor  AML  patients’  response  to  FLT3  inhibitors. 
 

EXPLORING THE MECHANISM OF ACTION OF ML297, A SELECTIVE SMALL-MOLECULE ACTIVATOR 
OF THE G-PROTEIN ACTIVATED INWARD RECTIFYING POTASSIUM CHANNEL (GIRK) 
Krystian A. Kozek, Yu Du, and C. David Weaver 
 
Purpose: G-protein-coupled inwardly-rectifying potassium (GIRK) channels are plasma-membrane, ligand-activated, G-
protein-coupled channels with a major presence in mammalian brain, heart, and endocrine tissue. Structurally, GIRK 
proteins are thought to form channels as hetero- and homotetramers. GIRK1/2 is the most prevalent GIRK in the brain, 
and its activity is modified by factors such as PIP2, Gi/o-coupled G-proteins, alcohols, and sodium. Discovery of the first 
selective small-molecule activator of GIRK1-containing channels, ML297, has revealed a new mechanism for modulation 
of GIRK activity. ML297 shows promise as a tool for study of neural physiology, but little is known about its binding site 
and mechanism of action; we aim to determine the interaction of ML297 with known GIRK modulators. 
 
Methods: High-throughput thallium flux assays were used to test for sodium and alcohol (hexylene glycol) mediated 
activation of HEK293 cells transfected with wild-type and mutant GIRK1/2 in the presence and absence of ML297. The 
mutant GIRK1/2 channels contained GIRK2 mutated for low alcohol (L255W) and low sodium (D226N) activation.  
 
Results: The L255W mutation at the alcohol binding site in GIRK2, from work by Aryal et al., showed a substantial 
decrease in alcohol’s  ability  to  activate  GIRK1/2  while  preserving  ML297  activity.  Similarly,  the  D226N  mutation  at  the  Na+  
binding site on GIRK2, from work by Ho et al., showed competent ML297 activity.  
 
Conclusion: Although further work needs to be done to fully knock out the alcohol binding site and to design a more 
telling assay for sodium activity, these studies suggest that ML297 does not bind at the location of the sodium and alcohol 
binding  sites.  Further  studies  of  ML297’s  mechanism  of  action  and  binding  will provide additional insight into the GIRK1/2 
structure-activity relationship, enable design of better selective modulators of GIRK1-containing channels, and provide 
tools  to  further  our  understanding  of  GIRK’s  role  in  physiology  and  pathology. 
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HEMODYNAMIC ANALYSIS OF A TRANSCATHETER AORTIC VALVE IMPLANT: AN IN VITRO STUDY 
Shabnam Gupta, Emory University School of Medicine 
Neelakantan Saikrishnan, Georgia Institute of Technology 
Ajit P. Yoganathan, Georgia Institute of Technology 
 
Symptomatic aortic stenosis (AS) is a fatal disease if left uncorrected, with an annual mortality rate of 25%. Surgical aortic 
valve replacement remains the gold standard treatment for these patients. However, the majority of patients with aortic 
stenosis are above 65 years of age. Transcatheter aortic valve replacement (TAVR) is a less-invasive treatment option 
recommended for elderly and high surgical risk patients. Hemodynamic assessment of prosthetic heart valves is a critical 
component of ensuring proper device functionality and successful patient outcomes. This study aims to quantify the 
hemodynamics of a novel repositionable TAVR, the Boston Scientific Lotus Valve.   
 
The TAVR device was deployed in an in vitro left heart simulator, and flow through the valve was quantitatively 
characterized using particle image velocimetry. Three planes of velocity data were obtained across the valve through the 
entire cardiac cycle at three stroke volumes (SV). The resulting velocity fields were processed to obtain Reynolds shear 
stresses (RSS), viscous shear stresses (VSS) and turbulent kinetic energy (TKE) fields. The device showed a central 
systolic jet at all three SV in the central plane. This jet caused a strong sinus vortex, which persisted throughout systole 
for all three SV. The location of the vortex was dependent on the SV through the valve. High VSS, RSS and TKE regions 
were observed at the edge of the systolic jet distal to the valve, however high velocities in these regions caused washout 
of fluid, which can prevent thrombus formation. The buckle region did not appear to significantly increase the potential for 
hemolysis of this valve. Overall, this device showed very good hemodynamic performance and no regions of stagnation 
were observed in the vicinity of the valve, suggesting good clinical performance with this valve system. 
 

HETEROGENEITY IN FICOLIN-2 RECOGNITION OF SEROTYPE 31 STREPTOCOCCUS PNEUMONIAE 
CLINICAL ISOLATES 
Boppana, Sushma; K. Aaron Geno, & Moon H. Nahm 
 
Streptococcus pneumoniae (pneumococcus) is the leading cause of bacterial pneumonia and meningitis and is a major 
cause of otitis media. Its hallmark virulence factor is a polysaccharide capsule that protects the organism from 
opsonophagocytic killing. Over 90 capsular types (serotypes) have been identified, and each serotype differs in its 
capacity to cause disease and its interactions with host immunity. Serotype 31 (ST31) pneumococcus has a low 
prevalence in the general population but a higher-than-average mortality rate in patients older than five years with 
pneumococcal bacteremia or meningitis. Ficolin-2 is an innate lectin capable of supporting complement activation through 
the lectin pathway and was recently shown to bind to pneumococcal serotypes acetylated by the O-acetyltransferase 
WcjE, including ST31. In other serogroups, wcjE can be variably inactivated, yielding a spectrum of ficolin-2 binding; this 
is proposed to allow immune avoidance for serotypes normally acetylated by WcjE. Because ST31 encodes wcjE, we 
hypothesized that it may harbor similarly variable subtypes and examined nine ST31 isolates. Ficolin-2 binding was 
heterogeneous among our ST31 isolates but clustered in three distinct groups containing no, intermediate, or high ficolin-
2 binding. However, sequencing of wcjE in all nine isolates showed that the gene was identical. To test whether the 
variability in ficolin-2 binding was due to the genetic background of the isolates or an unsequenced region within the 
capsular biosynthetic genes, we transformed these genes from the highest- and lowest-binding strains into a common 
genetic background. The resulting transformants belonged to the lowest ficolin-2-binding group, suggesting that the 
genetic background of ST31 strains may influence ficolin-2 binding and therefore influence the immune response to this 
serotype. These studies suggest that ficolin-2 binding (and perhaps the extent of O-acetylation on the capsule) in ST31 
may be affected through mechanisms distinct from those of other serotypes. 
 

PHENOME-WIDE ASSOCIATION STUDIES LEVERAGING NATURAL LANGUAGE PROCESSING AND 
THE ELECTRONIC MEDICAL RECORD 
Pedro L. Teixeira MS; Robert Carroll MS; Lisa Bastarache; Peter J. Speltz;  
Joshua C. Smith, MS; Joshua C. Denny, MD, MS  
Depts. of Biomedical Informatics and Medicine, Vanderbilt University, Nashville, TN 
 
Purpose: To use natural language processing to extract phenotypes from the electronic medical record and then find 
associations between these phenotypes and patient genotypes. 
 
Methods: We used the problem lists (PL), discharge summaries (DS), and history and physical (H&P) notes of the first 
6,260 European-American individuals entered in BioVU. Notes were mapped to SNOMED-CT concepts using the 
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KnowledgeMap Concept Indexer (KMCI). We used concepts via two routes of differing granularity: each unique CUI 
individually as a phenotype, or by mapping similar CUIs into a single phenotype via an ICD9 to existing PheWAS 
hierarchy of phenotypes. PheWAS analysis was then run using the R PheWAS package for the same five SNPs on the 
same population as used in the original PheWAS demonstration paper. All analyses include age and gender as covariates 
and used logistic regression assuming an additive genetic model. 
  
Results:  Of the individuals examined 6,232 had at least one note type, 6,145 had PL, 4,026 had DS, and 5,536 had 
H&P. NLP-methods have shown similar performance or better across all five SNPs. Substantial improvements in p-value 
were seen for both AF and RA.  Additionally, the NLP-methods demonstrated associations with concepts more granular 
than seen with  ICD9  aggregation  including  “relapsing  remitting  multiple  sclerosis”  with  rs3135388  at  a  p-value of 8.04E-08 
and an odds ratio of 5.59.  
  
Discussion:  NLP-based PheWAS can replicate associations seen with both traditional GWAS and the original ICD9-
based PheWAS method. There is improvement for some diseases but issues with acronym disambiguation introduced 
NLP errors in some documents. In addition, coverage changes depending on document type and condition. Typically 
chronic and less granular concepts are documented in PL. NLP-based methods will likely benefit from increasing the 
number of document types given appropriate filtering. 
 

COMPARTMENT-SPECIFIC POST-SURGICAL OXIDATIVE STRESS AND INFLAMMATORY RESPONSES 
IN CARDIAC SURGERY PATIENTS 
DJ George, PA Kramer,  BK  Chako,  LJ  Dell’Italia,  C  Steele,  VM  Darley-Usmar, SJ Melby  
Departments of Surgery, Pathology, and Medicine at The University of Alabama at Birmingham. 
 
Purpose:  Complications following cardiac surgery are linked to inflammation and oxidative stress. We tested the 
hypothesis that post-operative pericardial fluid (PO-PCF) is highly pro-oxidant and pro-inflammatory due to significant 
alterations in its composition resulting from surgical intervention.   
 
Methods: Blood and PO-PCF were collected at the time of surgery and 4, 12, 24, and 48 hours after entry into the ICU 
from 19 patients undergoing coronary artery bypass grafting and/or valve replacement or repair. Oxidized hemoglobin and 
a panel of cytokines, chemokines, and indicators of cardiac injury were analyzed using Luminex, flow cytometry, and 
spectrophotometry. 
 
Results: By 12 hours after entry into the ICU, PO-PCF contained high concentrations of neutrophils (CD11b+/MHCII-
/CD66b+ cells,  63.96 ± 0.16%, n=3) and a smaller population of macrophages (CD11b+/MHCII+/CD14+ cells, 1.01 ± 
.002%, n=3).  These cells generated superoxides and hydrogen peroxide via oxidative burst after stimulation with phorbol 
myristate acetate. Concomitantly high concentrations of oxidized hemoglobin were found in the PO-PCF indicative of a 
highly pro-oxidant environment. Measurements of cardiac damage markers in PO-PCF showed troponin and myoglobin 
were extremely high compared to peripheral blood at all time points following surgery. Troponin-I was 306 ± 35ng/ml 
(n=16) in PO-PCF versus 13 ± 3.8 ng/ml (n=15) in peripheral blood at 24 hours post-surgery (p<0.001).  IL-6, TNF-α,  and  
IL-8 were elevated in the PO-PCF in comparison to peripheral blood.   
 
Conclusion:  The pericardial environment is highly pro-oxidant and proinflammatory, with levels of soluble mediators high 
enough to potentially impact post-surgical outcomes or to serve as possible biomarkers. 
 

CONTINUOUS VS TIME-DEPENDENT DELIVERY OF DIETARY CHOLESTEROL IN CHOLESTEROL 
METABOLIC MODELING 
Graham Husband, Vanderbilt University 
William Pruett, Ph.D., University of Mississippi Medical Center 
Robert Hester, Ph.D., University of Mississippi Medical Center 
 
Purpose: Cholesterol, a major component of cellular functions and steroid hormone precursor, has a complex metabolic 
pathway   that   must   be   modeled   mathematically   to   demonstrate   the   body’s   response   to   changes   in   the   cholesterol  
metabolism pathway. A reference model (RM) created by McAuley at al. described a continuously fed patient.   Because 
most patients are not continuously fed, their model had to be validated using a meal-based protocol to ensure that it 
reached long-term homeostasis.  
 
Methods: Before simulations were run, hepatic, intestinal, and peripheral steady-state cholesterol values for a 70kg, 30yo 
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Caucasian male were used to parameterize the RM. After parameterization, two week-long simulations were run. The first 
used  the  RM’s  continuous  feeding  protocol.  The  second  fed  the  patient  three  times  daily  at  6-8AM, 12-2PM, and 6-8PM 
an equivalent amount of cholesterol as the RM. After simulation, very low, low, intermediate, and high-density lipoproteins 
(VLDL, LDL, IDL, and HDL respectively) whole-body masses were compared across feeding patterns to determine if the 
meal-based model reached steady state.  
 
Results: The RM remains steady using the continuous feeding protocol, but the meal-fed model fails to reach steady 
state. In particular, bodily HDL mass drops relative to the continually fed model. VLDL, LDL, and IDL remain constant 
throughout both simulations.  
 
Conclusions: The model constructed by McAuley et al. does not accurately describe human response to meal-based 
feeding. Most notably, HDL is very sensitive to meal-based feeding. To accurately model cholesterol metabolism, the 
sensitivity of HDL in this model must be adjusted to reflect the time-dependent delivery of cholesterol. This will require re-
parameterization   as   well   as   evaluation   of   the   mechanism   in   which   dietary   cholesterol   is   incorporated   into   the   body’s  
cholesterol pools. 
 

TLR4 PLAYS A ROLE IN COCAINE-MEDIATED BEHAVIOR AND NUCLEUS ACCUMBENS SYNAPTIC 
PHYSIOLOGY 
Daniel T. Kashima1,2, Emily Bisen-Hersch3, Brad A. Grueter3,4,5,6 
 
1Vanderbilt Medical Scientist Training Program 
2Vanderbilt Neuroscience Graduate Program 
3Vanderbilt Anesthesiology Research Division 
4Vanderbilt Brain Institute 
5Molecular Physiology and Biophysics 
6Psychiatry 
 
Purpose: Drug abuse and addiction remains a significant burden on society. Over 9% of the population actively uses illicit 
substances and costs the nation hundreds of billions of dollars every year. Efforts to mitigate this issue are hampered in 
part due to an incomplete understanding of mechanisms of long-term adaptations within the reward circuits in response to 
drug experience. The nucleus accumbens (NAc) is a key brain region involved in reward signaling. In addition to changes 
in the neurons themselves, accumulating evidence points towards alterations of the innate immune system potentially 
playing a role in mediating drug-related behavior. We hypothesize that the innate immune system contributes to the 
remodeling   of  NAc   synapses   following  drug   experience.  Microglia,   a   component   of   the   brain’s   innate   immune   system,  
alter synaptic physiology through chemical messengers and pruning of synapses.   
 
Methods: We examined the potential role of toll-like receptor 4 (TLR4), an activator of the innate immune system, in 
cocaine-mediated changes in mouse behavior and NAc synaptic physiology. To this end, we performed open-field and 
cocaine-place preference behavioral assays as well as extracellular field potential recordings from the NAc core. 
 
Results: We found that TLR4 mutant mice exhibit decreased cocaine place preference. Additionally, we found decreased 
extracellular field potential amplitude from the NAc core of these mice suggesting decreased synaptic strength. We also 
found that TLR4 activation via lipopolysaccharide attenuates N-methyl-D-aspartate receptor-dependent long-term 
depression in the NAc core of wild type mice—an effect previously observed with cocaine use.  
 
Discussion/Conclusions: Together, these results suggest that TLR4, and perhaps microglia activity in general, may be 
an important mediator of drug-reward processing and NAc synaptic physiology. 
 

OPTIC NERVE REGENERATION WITH C3 TRANSFERASE GENE THERAPY 
Margaret E. McDougal1, Claire-Anne Gutekunst1, Michael J. LaRiviere1, Alex W. Wang1, Sarah L. Syrop4, Robert E. 
Gross1,2,3  
 
1Department of Neurosurgery, Emory University School of Medicine, Atlanta, GA  
2Department of Neurology, Emory University School of Medicine, Atlanta, GA  
3Coulter Department of Biomedical Engineering, Georgia Institute of Technology, Atlanta, GA  
4Department of Biomedical Engineering, Brown University, Providence, RI 
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Purpose: The central nervous system (CNS) is unable to regenerate axons after injury, leaving victims of brain or spinal 
cord injury (SCI) with little hope of recovery. Promoting CNS regeneration may improve functional recovery and quality of 
life for many of these patients. Thus, novel adeno-associated viral (AAV) vectors expressing C3 transferase (C3) were 
developed to inhibit RhoA, a protein that prevents axonal regrowth in the damaged CNS.    
 
Methods: C3  gene  therapy’s  ability  to  regenerate  damaged  axons  was  analyzed  in  a  rat  optic  nerve  crush  (ONC)  injury  
model. C3-expressing AAV tagged with green fluorescent protein (GFP) or control AAV-GFP was delivered via 
intravitreous injection and ONC was performed. Eight weeks later animals received an intravitreous injection of the 
anterograde tracer, cholera toxin subunit B (CTB), to label the axon fibers of retinal ganglion cells (RGCs) prior to 
sacrifice. Retinas and optic nerves were dissected and processed for analysis.  Nerves underwent a tissue-clearing 
procedure to allow whole, unsectioned optic nerves to be imaged under confocal microscopy. RGC survival was 
quantified following whole-mount immunostaining of the retina with an antibody against RGC-specific Brn3a.  
 
Results:  AAV-C3-GFP yielded a statistically significant 2-fold increase in RGC survival over AAV-GFP control. Moreover, 
AAV-C3-GFP yielded a 13.8-fold increase in axon regeneration at 250um past the crush site compared to controls, and 
generated more axons than controls from 0-500um past the crush site.  
 
Conclusion: Because this novel gene therapy approach allowed for continuous delivery of C3, a striking number of axons 
crossed the crush site to enter the distal optic nerve, and prolonged RGC survival was seen. These promising results lay 
the foundation for further development of gene therapy approaches to improve CNS regeneration in a variety of 
neuropathologies, including SCI, stroke, and neurodegenerative diseases. 
 

KINOMIC DASHBOARD: A WEBAPP ECOSYSTEM FOR THE ANALYSIS OF KINASE ACTIVITY DATA. 
Alex Dussaq, Joshua Anderson PhD, Christopher Willey MD PhD, Jonas Almeida PhD 
* University of Alabama at Birmingham 
 
Kinases play a role in every cellular process involved in tumorigenesis ranging from proliferation, migration, and protein 
synthesis to DNA repair.  While genetic sequencing has identified most kinases in the human genome, it does not 
describe   the   ‘kinome’   at   the   level   of   activity   of   these   kinases   against   their   substrate   targets.   The  PamGene  PamChip  
system records and compares the phosphorylation of 144 tyrosine or serine/threonine peptides as they respond to cellular 
kinases. This gives the researcher an evolving view of cellular kinase activity and the kinome. The data produced then 
requires  use  of  the  manufacturers’  proprietary  software  for  analysis.  Unfortunately  this  software  does  not  allow  web-based 
data sharing, which has created powerful queryable data repositories such as The Cancer Genome Atlas (TCGA). To 
allow   for   this  we  created  an   interactive,  web  based,   ‘Kinomics  Dashboard’.  This  dashboard  stands  on  a  computational  
environment in the user's own browser where private and public data can be integrated in the same analysis without 
compromising local data or private cloud resources. Accordingly, bioinformatic analyses can be done using algorithms 
that have been built into the application, as well as those that have been made available by other users. We were able to 
achieve this high level of analytical flexibility with a novel two-backend system for data storage. One relies on a more 
traditional server based mechanism that complies to HIPAA regulations. The other uses an encrypted social media based 
backend that allows for cloud based storage and data transfer. Social computing is emerging as the natural middle layer 
for the third generation of Web Technologies (Web 3.0, semantic web) and kinomics is quickly moving towards clinical 
trials for cancer therapeutic decision making. Therefore, applying Web 3.0 technologies to kinomics was identified as a 
particularly effective route towards collaborative science in personalized medicine. 
 

A GRAPHICAL USER INTERFACE FOR THE SELF-MANAGEMENT OF CONGESTIVE HEART FAILURE 
Sean Bandzar1, Shabnam Gupta2, Michelle Rost3, Jerica Richardson3, Vimal Ramjee4 
 
1Medical College of Georgia at Georgia Regents University, 2Emory University School of Medicine , 3Georgia Institute of 
Technology, 4University of Pennsylvania School of Medicine 
 
Congestive heart failure affects nearly 5 million people in the United States. There is a critical need for medical 
advancements in CHF in order to reduce hospital admissions and to help patients improve their quality of life. One 
obstacle in managing CHF lies in fluid homeostasis. Patients with CHF must maintain a balanced fluid status to prevent 
hospital readmissions and complications such as pulmonary congestion. We have developed a LabVIEW graphical user 
interface (GUI) compatible with a myDAQ circuit board to enable CHF patients to self-monitor their body fluid status away 
from the care of their primary care physician.  
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The myDAQ circuit board was manipulated to use electrodes to measure total body resistance via bioelectrical impedance 
analysis. It works by sending a 20 µA±5 µA signal at a frequency of 50 kHz±10 kHz through the body. The resistance of 
the body is determined by calculating the change in voltage measured between the two electrical probes via a LabVIEW 
GUI. The voltage is measured in analog form, thus the GUI algorithm uses digital signal processing to sample it and 
convert it to a digital signal. The digital signal and current are used to calculate total body resistance.  
The LabVIEW GUI works under the assumption that the human body can be modeled as a cylinder with a specific length 
and cross-sectional area. It uses simple differential equations to express total body water as a function of height, 
resistivity (constant), and total body resistance of the patient. Given the compatibility of this algorithm with the portable 
myDAQ device, CHF patients can utilize this device at home comfortably to maintain fluid homeostasis. 
 

COMPARING OSCILLATORY SHEAR IN MEN AND WOMEN: A NOVEL MODIFIED WOMERSLEY 
SOLUTION TO CALCULATE LONGITUDINAL WALL SHEAR STRESS IN A LARGE VESSEL USING 2D 
PHASE CONTRAST MRI 
Iffrig, Elizabeth - Emory University School of Medicine & Georgia Institute of Technology Department of Biomedical 
Engineering 
Taylor, W. Robert - Emory University School of Medicine Division of Cardiology & Georgia Institute of Technology 
Department of Biomedical Engineering 
Oshinski, John - Emory University School of Medicine Department of Radiology & Georgia Institute of Technology 
Department of Biomedical Engineering 
 
The importance of disturbed wall shear stress (tangential force on endothelium) in regulating the development of vascular 
disease has been demonstrated at both the in vitro and in vivo level in numerous arteries and pathological settings. 
However, there is difficulty in quickly and accurately capturing this wall shear stress from non-invasive imaging in a clinical 
setting. High spatial and temporal resolution of the velocity profile throughout the blood vessel can be achieved but comes 
at a high computational cost even when the complex governing equations of fluid mechanics, known as the Navier Stokes 
equations, are reduced. The method proposed in this abstract, reduces the computational cost considerably while still 
maintaining sufficient resolution along the length and around the circumference of the vessel. The method utilizes a two 
dimensional phase contrast MRI to evaluate flow information in four major anatomical quadrants and then solves velocity 
and shear profiles for each of these quadrants using Womersley flow, a solution to the Navier Stokes equations that 
assume unidirectional, pulsatile flow in a rigid tube. We compared the results of our modeled velocity profile to the velocity 
information of the phase contrast data and found our model to accurately describe the velocity data at the wall. We also 
applied this method to a population of age-matched healthy men (n=13) and women (n=6) and found significant 
differences in the oscillatory shear index (which measures the degree of disturbed flow) in the anterior (0.40 ± 0.0065 vs 
0.35 ± 0.0093, p=0.002), posterior (0.43 ± 0.0069 vs. 0.37 ± 0.011, p=0.002), left (0.41 ± 0.0040 vs. 0.36 ± 0.012, 
p<0.001) and right (0.42 ± 0.0075 vs. 0.35 ± 0.0093, p<0.0001) quadrants. 
 

DETECTION AND QUANTITATION OF LATENT, PROVIRAL HIV-1 DNA IN EBV-SPECIFIC, CD4+ T CELLS 
IN CHRONICALLY, CO-INFECTED PATIENTS USING DROPLET DIGITAL PCR 
Chike O. Abana1, Cindy Hager2, Abha Chopra3, Rama Gangula2, Silvana Gaudieri2,3, Spyros A. Kalams1,2 and Simon 
A. Mallal2,3 
 
1Department of Pathology, Microbiology, and Immunology,  
2Division of Infectious Diseases, Department of Medicine, Vanderbilt University School of Medicine, Nashville, TN, USA; 
3Institute for Immunology and Infectious Disease, Murdoch University, Murdoch, Western Australia. 
 
Purpose: Human Immunodeficiency Virus type 1 (HIV-1) forms long-lived, latent viral reservoir of provirus/integrated DNA 
in the resting memory CD4+ T cells that it infects. Identifying unique characteristics of the latent reservoir, such as the 
CD4+ T cell antigen specificity, can help induce reactivation and targeted destruction of this reservoir. Virtually all HIV-1 
infected patients are also chronically infected with EBV that requires an active CD4+ T cell response for control. Since 
HIV-1 infects active CD4+ T cells, we believe CD4+ T cells specific for EBV may be preferentially infected by HIV-1. Thus, 
our hypothesis is that HLA class II-restricted, EBV-specific CD4+ T cells consistently harbor more HIV-1 provirus than 
other antigen-specific CD4+ T cells in infected patients. However, current PCR assays are not sensitive enough to directly 
quantitate the amount of proviral DNA per CD4+ T cells.  
 
Method: We developed a nested droplet digital PCR (ddPCR) using Bio-rad droplet PCR kit to detect and quantitate 
provirus in DNA isolated from peripheral blood mononuclear cells of HIV+ patients using primers to V3 and gag regions. 
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Results: Under nested real-time PCR, V3 primers amplified an 800 base-pair segment of the V3 gene in robot-extracted 
provirus in 3 of 13 patients. Out of the remaining 10, 4 amplified moderately and 6 were not amplified. For nested ddPCR, 
we analyzed 7 of the 13 patients above: only 4 samples were detected. Both real-time and ddPCR assays were sensitive 
enough to amplify 1 copy of provirus from a 10,000-fold dilution of HIV+ ACH2 cell line. Using manually-extracted genomic 
DNA, V3 and gag primers qualitatively detected proviruses in 2 of 3 patients.  
 
Conclusion: Our ddPCR qualitatively detected HIV-1 provirus but did not quantitatively determine its copy number per 
genome. We are currently optimizing our assay to obtain a more accurate quantitation of HIV-1 provirus. 
 

GENETIC BUFFERING OF RNR2, THE CATALYTIC PROTEIN OF THE SMALL SUBUNIT OF 
RIBONUCLEOTIDE REDUCTASE, IN S. CEREVISIAE 
Brett Habermehl and John L. Hartman, IV, MD 
 
This study investigates the gene interaction network that buffers deficiency in ribonucleotide reductase (RNR). RNR is the 
rate-limiting enzyme for producing deoxyribonucleotides (dNTPs), and its requirement for DNA synthesis makes it an 
important target for cancer treatment. The RNR complex is evolutionarily conserved and composed of two subunits. We 
expressed yeast RNR2, a catalytic component of the small subunit, using a Tet-Off system to perturb the genomic 
collection of ~6000 yeast gene knockout and knockdown strains. Quantitative High Throughput Cell Array Phenotyping 
(Q-HTCP) was utilized to collect growth curves and measure gene interaction in all of the double mutants, based on their 
growth curve parameters. Full genome screens were performed on both glycolytic and respiratory media, to further 
distinguish gene interactions that depend on these metabolic conditions.  Recursive Expectation Maximization clustering 
(REMc) was used to discover genetic modules (similar interaction profiles with RNR pertubation. RNR2 interaction data 
were compared with other perturbations of RNR, including hydroxyurea (HU) and Tet-Off perturbation or RNR1 (a 
component of the large subunit). The clusters were analyzed using Gene Ontology (GO) Term Finder (GTF) to look for 
enrichment of biological processes among genes in each cluster. Parts of this network are detected by inhibition of RNR 
function with hydroxyurea, while others are only detected by dial-down or RNR2. For some genes there is a further 
interplay between the metabolic state of the cell (respiratory or glycolytic), and the importance of the gene for buffering 
RNR2 perturbation. Knowledge of the genetic network that buffers RNR deficiency will help to better understand 
resistance to nucleoside chemotherapy agents that target RNR and to discover new targets that will increase efficacy of 
the nucleoside class of cancer therapeutics. 
 

POPMET: A COMPUTATIONAL PIPELINE FOR PATHWAY/METAGENOME DATABASE CONSTRUCTION 
Sirui Ma (Vanderbilt University), Jemin Park (Dartmouth College), Tatiana Karpinets (Biosciences Division, Oak Ridge 
National Laboratory,), Guruprasad Kora (Computer Science and Mathematics Division, Oak Ridge National Laboratory) 
 
Purpose: The prediction of metabolic interactions in metagenomes can provide novel and significant viewpoints by 
elucidating the metabolic potential of not just a single organism but a community of microorganisms. Due to the advances 
in next-generation sequencing technology, significant amounts of metagenome sequence data have been generated, and 
a number of tools for the metabolic reconstruction of metagenomes have been developed to draw meaningful inferences. 
Here we present POPMET (Prediction of Metabolic Pathways for Metagenomes), an online computational pipeline that 
constructs pathway/metagenome databases (PMDBs).  
 
Methods: The PMDB construction is based on the most comprehensive collection of bacterial metabolic pathways in 
MetaCyc and on a well-optimized algorithm of the pathway-assignment implemented in the PathoLogic program. 
Following  submission  of  annotated  metagenome  data,  POPMET  properly  formats  user  input  data  to  match  PathoLogic’s  
strict input requirements, allowing researchers to bypass a potentially time-consuming process of data reformatting. To 
further improve the quality of the metabolic reconstruction, gene products in the metagenome are augmented by EC 
numbers and by gene names using the latest KEGG orthology. Additional details such as operon predictions for each 
contig in the PMDB provide further evidence of the presence of pathways in the metagenome.   
 
Results: POPMET was successfully implemented as a web tool that accepts user submissions, running on a dedicated 
Pathway Tools server to unburden the user from computational resource demands. Five PMDBs were generated as part 
of the initial case study, featuring four epiphytes and the human gut microbiome. Initial comparisons with other metabolic 
reconstruction suggest that POPMET produces a more comprehensive reconstruction but further tests are needed to 
validate these results.  
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Discussion: The development and availability of POPMET as a computational tool facilitates the work of bioinformatics 
researchers and holds significant implications for research in biofuels and human health. Comprehensive metagenome 
data from the human microbiome will further elucidate the effects of microorganisms on host health. 
 
Availability and implementation: The POPMET computational tool along with detailed instructions can be utilized at 
http://popmet.ornl.gov. 
 

NOVEL NAVIGATIONAL TECHNIQUES FOR VISUALIZING FIELD STUDY BASED METAGENOMICS 
DATA 
Neall Caughman: University of South Carolina, Columbia, SC 29208 
Patrick Williams: University of Tennessee, Knoxville, TN 37830 
Guruprasad Kora: Oak Ridge National Laboratory, Oak Ridge TN, 37830 
 
Purpose: Metagenomics, the analysis and study of genetic material retrieved from biological samples, is becoming 
increasingly important as scientists begin to understand what genes are essential for life. Currently, there are several 
tools, such as the Genome Online Database, that are available for metagenome storage, analysis, and visualization. 
However, these existing tools have very little built-in search and sort functionality in addition to lacking climate, soil, and 
genomic data.  
 
Method: In order to streamline an analysis technique, we developed a geospatial database-interface for quick and easy 
analysis of biological data.  We used MongoDB as it provides flexible storage of different data types, which is valuable for 
a large multi-faceted project where the data may not be standardized. Google Maps was used as the visualization tool 
because of all the tools that come with it. 
  
Results: The website was successfully implemented and was able to upload data as well as visualize and query the new 
data. All sample metadata, weather data, soil data, and species data were successfully pulled from each data point. The 
search function was effective and returned all of the correct sample points.  
Discussion: While currently the application can only visualize plant Metagenomics; the hope is to expand it to be able to 
incorporate human health data that is compatible with geospatial visualization. 
 

THE BURDEN OF ACUTE DENTAL COMPLAINTS AT GRADY MEMORIAL HOSPITAL EMERGENCY 
DEPARTMENT 
Leah Machen, MS4  Emory School of Medicine 
Lauren Conboy, MPH 
Urban Health Initiative 
Social Enterprise at Goizueta 
 
PURPOSE: Acute dental complaints represent a significant percentage of visits to hospital Emergency Departments (ED), 
however the majority of hospitals are not equipped to appropriately address dental problems. . As a result, costs incurred 
by hospitals to provide marginal treatment to these patients represents a sizeable financial burden.  With healthcare costs 
continuously rising, it is paramount that we address the issue of diverting these patients to primary dental homes for 
appropriate care.  
 
METHODS: A retrospective analysis was conducted of all ED visits to Grady Hospital during the year of 2013. Data was 
analyzed with respect to recorded ICD-9 code for visit diagnosis and geographic location of primary patient residence. 
Four ICD-9 codes were identified to be associated with acute dental pain as the primary complaint and this was used to 
obtain a raw number of ED visits due to dental pain for each month. Hospital records were analyzed to determine the 
proportion of ED visits attributable to dental complaints, and the concomitant financial burden to the hospital. Reported zip 
codes for these identified visits yielded geographic locations representing the highest number of dental complaints 
presenting to the ED.    
 
RESULTS: During 2013, there were 3,753 visits that had an ICD-9 code associated with an acute dental complaint. 
Approximately 77% of these were deemed non-emergent unspecified dental complaints. 10 zip codes were identified as 
most   frequent   areas   of   patient’s   residency,   with   patients   commuting   from   as   far   as   19  miles   away.   The   average   cost  
incurred to the hospital is $884.00 per patient, translating to an annual cost of nearly $1.8 million. 
 
CONCLUSIONS: Acute dental complaints represent a significant patient load and financial burden to the Emergency 
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Department at Grady Hospital.  Feasible and appropriate strategies to divert these patients to primary dental homes 
where their needs can be properly addressed will result in both better patient care and cost savings. 
 

INDIVIDUAL DIFFERENCES IN NOVELTY-SEEKING AND EMOTIONAL REACTIVITY: NORADRENERGIC 
ACTIVATION IN THE BRAINSTEM FOLLOWING FORCED-SWIM STRESS 
Zipperly ME¹˒², Nam H¹, Clinton SM¹, Kerman IA¹ 
 
¹University of Alabama at Birmingham, Department of Psychiatry and Behavioral Neurobiology; ²University of Alabama at 
Birmingham, Medical Scientist Training Program 
 
Purpose:  Mood disorders arise from a complex interaction between genetics and environmental factors. Outbred rats 
can  be  classified  as  either  “High  Responders”  (HR)  or  “Low  Responders”  (LR)  based  on  their   level  of  activity  in  a  novel  
environment, a trait that is related to emotional reactivity.  We selectively bred each type of rat, establishing strains of rats 
that preserved their behavioral features.  Using this HR/LR model, we sought to examine neurochemistry that may 
correlate with either vulnerability or resistance to the development of anxiety- and depression-like behaviors. The present 
study tested the hypothesis that activation of noradrenergic circuits in the hindbrain/brainstem would be accountable for 
differences in depression-like behavior, tested by the forced swim test (FST).  
 
Methods:  Subjects were exposed to FST protocol, where greater immobility is interpreted as depression-like behavior 
and an indicator of behavioral despair. Subjects were sacrificed 1.5 hours following FST, and hindbrain tissue was 
collected and immunohistochemically stained for c-Fos protein, a marker for neuronal activation, and tyrosine hydroxylase 
(TH), the rate-limiting enzyme in norepinephrine synthesis.  
 
Results:  As previously reported, LR subjects exhibited high immobility during FST. LR subjects had a significantly higher 
percentage of c-Fos expression in noradrenergic A2 neurons (p=0.0329) compared to HR subjects. However, these 
differences in activation did not individually correlate with the behavioral differences observed during FST. 
 
Conclusions: These findings confirm that LR animals are more susceptible to stress-induced depressive behaviors 
compared to HR subjects. In addition, our results suggest that HR and LR rats possess distinct noradrenergic circuits 
which may be responsible for their behavioral differences. While the observed differences in A2 activation are not 
significantly correlated with FST behavior, other behavioral measures related to emotional reactivity may be influenced by 
these differences. 
 

GENERATION OF A MOUSE MODEL TO STUDY THE ROLE OF TN ANTIGEN IN TUMOR BIOLOGY 
Matthew R. Kudelka, T. Ju, X. Ding, J. Wang, Y. Wang, X. Sun, R. D. Cummings 
Dept. of Biochemistry and Emory Glycomics Center, Emory University, Atlanta, GA 
 
Purpose: The Tn antigen is a pan-carcinoma antigen that is expressed on 50 – 90% of carcinomas, including colorectal 
cancer, but not normal tissues or cells. Despite clinical and histological correlation with disease progression, the role for 
Tn in tumor biology is unknown. Tn is a truncated O-glycan that is normally extended by a glycosyltransferase called the 
T-synthase, which requires a unique molecular chaperone Cosmc to be properly folded and become active. Defects in 
Cosmc have been observed in tumor cells and tissue, resulting in loss of T-synthase activity and expression of Tn 
antigen. To investigate the role of Tn antigen in colorectal carcinoma, we engineered expression of the Tn antigen in GI-
epithelial cells of mice.  
 
Methods:  To investigate the role of Tn antigen in colorectal cancer we engineered deletion of Cosmc in GI-tract epithelial 
cells using a cre/lox system with a GI-tract epithelial specific Cre driver.  
 
Results:  Our cre/lox system results in robust deletion of Cosmc in GI-epithelia (by RT-PCR, western blot), as well as high 
expression of the Tn antigen in KO but not control mice.  
 
Discussion/Conclusions: Tn antigen is a pan carcinoma antigen that is highly expressed on many tumors including 
~90% colorectal cancers. Despite clinical correlation, little is known about the possible contribution of Tn to the tumor 
phenotype. To address this question, we engineered expression of the Tn antigen in the GI-tract of mice. This will be a 
useful system to investigate a possible contribution of Tn to the tumor phenotype. 
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BVES REGULATES CELL CYCLE PROGRESSION THROUGH YAP1 IN CRC 
Anthony Bilotta 1, Mukul K. Mittal 1,2, Cody Keating 1,2, Wei Ning 1, Bobak Parang 1, Christopher S. Williams 1,2. 
 
1: Medicine/GI, Vanderbilt University Medical Center, Nashville, TN;  
2: Medicine/GI, VA Medical Center, Nashville, TN. 
 
Background: Colorectal cancer (CRC) is the second most common cancer in the United States. Tight junction (TJ) 
dysfunction is often correlated with aggressiveness of the disease. Blood vessel epicardial substance (BVES) is an 
integral component of tight junctions and its diminished expression induces epithelial to mesenchymal transition (EMT) in 
colon cancer cells. We discovered an interaction between yes-associated protein 1 (YAP1) and BVES and observed that 
BVES could regulate YAP1 protein levels in the cell. Thus, we hypothesized that BVES may effect proliferation via YAP1 
regulation. 
 
Methods: Yeast two-hybrid and co-immunoprecipitation confirmed the BVES/YAP1 interaction. BVES expression was 
manipulated using RNAi or overexpression methods to evaluate the effect of BVES on YAP1. YAP1 expression was 
measured by RT PCR and immunoblotting. WST-1 assays and cell counting quantified cell proliferation.  
 
Results: The BVES/YAP1 interaction was confirmed by yeast two-hybrid analysis and co-immunoprecipitation. 
Furthermore, we found that BVES and YAP1 protein levels were inversely correlated. Manipulation of BVES by RNAi / 
overexpression affects the growth potential of cells. Knockdown of BVES in Caco-2 and SW480 cells leads to increases in 
cell growth, YAP1 protein, and the Yap1 target, cyclin dependent kinase 6 (CDK6). Conversely, over-expression of BVES 
in HCT116 and HEK cells reduces YAP1 levels, CDK6 expression, and cell growth.  
 
Conclusion: YAP1 is a key Hippo signaling target, which is critical for tissue growth and development by serving as a 
transcriptional co-activator for the TEAD group of transcription factors. BVES interacts with YAP1, and inversely regulates 
its levels in the cell. Taken together with the finding that BVES protein expression is reduced in CRC, this data suggest 
that BVES mediated growth inhibition is in part dependent upon decreased YAP1 levels. 
 

CREATING AN INDUCIBLE CRISPR-CAS9 SYSTEM FOR SPATIOTEMPORAL GENOME EDITING 
J. Paige Souder, Daniel A. Gorelick 
 
CRISPR-Cas9 technology can create targeted DNA mutations in diverse organisms. A short guide RNA (gRNA) 
hybridizes to a complementary DNA sequence and recruits the Cas9 nuclease, which induces a double-stranded break 
(DSB) in the target DNA. Nonspecific repair of the DSB causes the insertion or deletion of nucleotides that modifies 
protein synthesis or function. However, existing Cas9 systems lack temporal and spatial control, valuable attributes for 
modeling human diseases that affect a subset of cells within a particular cell type. We sought to achieve spatiotemporal 
control by generating an inducible Cas9 system. Cas9 protein contains several discrete domains, including a recognition 
domain that binds gRNA and a nuclease domain that cuts DNA. Thus, Cas9 may be split into two discrete molecules with 
the ability to selectively interact. If the split proteins lack constitutive nuclease activity, then they may be fused to 
conditionally interactive domains, such as light- or ligand-inducible domains, that selectively restore Cas9 activity.We 
tested this strategy by injecting zebrafish embryos with either Cas9 recognition or nuclease domains together with gRNA 
targeting an exon within the cyp19a1b gene. We observed targeted mutations in < 5% of embryos, compared to 90% of 
embryos injected with full length Cas9. This suggests that the efficacy of the individual split Cas9 proteins is significantly 
lower than full length Cas9. Next, we injected embryos with both pieces of split Cas9 together with gRNAs targeting four 
different genes. 12% of embryos had mutations in cyp19a1b, yet no embryos had mutations in the other targets (esr2a, 
esr2b, pr). This suggests that split Cas9 activity varies depending on the gRNA and that split Cas9 displays lower activity 
compared to full length Cas9 at multiple genetic loci. Future work will determine whether split Cas9 proteins regain activity 
when rejoined via the addition of interacting domains. 
 

DATA DRIVEN QUALITY METRICS FOR BREAST CANCER CARE 
Ravi V. Atreya 1,2 
Thomas A. Lasko 1,2 
Joshua C. Denny 1,2 
Mia A. Levy 1,2,3 
 
1. Vanderbilt University Department of Biomedical Informatics 
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2. Vanderbilt University School of Medicine 
3. Vanderbilt Ingram Cancer Center 
 
Purpose: Tracking the quality of healthcare delivery is important as clinical practice transforms and advances.  It is 
difficult to match clinical data at the proper level of abstraction to generate a variety of relevant quality metrics in a timely, 
efficient, and continuous manner.  We hypothesize that informatics methods can automatically identify complex patterns 
of care at multiple levels of abstraction for the purpose of clinical quality reporting.  
 
Methods: We used medical records of 2,680 breast cancer patients from the Vanderbilt University Medical Center cancer 
registry and electronic medical record system.  We developed a string-based  method   to   represent  patients’  patterns  of  
treatment at multiple levels of abstraction.  We used this framework to generate a set of relevant quality metrics for breast 
cancer care.    
 
Results: We analyzed three primary quality metrics in this study.  First, we identified an increase in the rate of 
mastectomies (compared to breast conserving surgery) in Stage I-III breast cancer patients.  Our analysis also 
demonstrated a decrease in re-excision rates for those who underwent breast-conserving surgery.  Finally, rates of neo-
adjuvant and adjuvant chemotherapy were relatively similar for stage II breast cancer, while, as expected, stage III cases 
had a higher rate of neo-adjuvant chemotherapy.  
 
Discussion: In the future, we plan to expand this analysis to additional data sources from the electronic medical record.  
To scale this methodology to new data types and diseases, we plan to utilize supervised and unsupervised learning 
methods.  In the future, quality reporting should be data driven, continuous, and enable all stakeholders in healthcare to 
make better decisions. 
 

DOSE OPTIMIZATION OF GADOFOSVESET FOR 100% EFFICIENT CORONARY MR ANGIOGRAPHY 
Fabio S. Raman, BA1; Mark A. Ahlman, MD1Jianing Pang4; Veit Sandfort, MD1; Filip Zemrak, MD5; Jacquin Jones1, RN; 
Scott R. Penzak1, Pharm, PhD4; Zhaoyang Fan, PhD5; Songtao Liu, MD1; Debiao Li, PhD4; David A. Bluemke, MD, 
PhD1 
 
1 - Radiology and Imaging Sciences - National Institutes of Health Clinical Center, 
Bethesda, MD, USA;  
2 – University of Alabama at Birmingham, Birmingham, Alabama, United States 
3 – Pharmacy, National Institutes of Health Clinical Center, 
Bethesda, MD, USA;  
4 – Bioengineering, Cedars-Sinai Medical Center, Los Angeles, California, United States 
5 – Centre for Advanced Cardiovascular Imaging, William Harvey Research Institute, Barts & The London School of 
Medicine & Dentistry, London, United Kingdom. 
 
Purpose: Coronary magnetic resonance angiography (MRA) at 3T suffers from imaging inconsistencies compared to 
1.5T despite the use of gadolinium-based contrast agents (GBCAs). Gadofosveset Trisodium (Ablavar®, Lantheus 
Medical Imaging), with its high relaxivity and long intravascular residence time, offers greater potential over standard 
GBCAs to improve evaluation of the coronary arteries. The purpose of the study was to evaluate the diagnostic potential 
of a 0.06 mmol/kg dose of Gadofosveset compared to a standard clinical dose of 0.03 mmol/kg, using a free-breathing 
whole-heart coronary MRA protocol with 1.0 mm3 spatial resolution and 100% navigator efficiency. The injection protocol 
was optimized for the prolonged pharmacokinetics of Gadofosveset.  
 
Methods: Twenty-two contrast enhanced CMR scans were performed in 11 subjects [2 (18.2%) male; 27.3 ± 6 years; 
BMI=23.1 ± 3 kg/m2] on a 3.0T Siemens scanner, using an inversion-prepared spoiled gradient-echo sequence. The two 
scans were separated by a 30-60 day interval, using dosages of either 0.06 mmol/kg or 0.03 mmol/kg of Gadofosveset. 
Quantitatively, signal-to-noise ratio (SNR) and contrast-to-noise ratios (CNR) were measured. Qualitative AHA quality 
scores were evaluated.   
 
Results: Overall, SNR and CNR was higher (p<0.001) in the coronary arteries for double- over single-dose of 
Gadofosveset (24.18 ± 9.67 vs. 14.40 ± 5.0 and 14.27 ± 9.40 vs. 8.52 ± 4.01, respectively). Individual coronary arteries 
demonstrated greater SNR enhancement for 0.06 mmol/kg vs. 0.03 mmol/kg for the LMS (23.03 ± 7.45 vs. 12.37 ± 3.91, 
p<0.001), LAD (26.12 ± 9.86 vs. 15.20 ± 3.88, p=0.001), and RCA (29.54 ± 11.64 vs. 18.13 ± 6.29, p=0.01). CNR 
comparisons revealed similar results. Qualitatively, similar number of main and branch vessels were identified by two 
reviewers. 
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Conclusion: Quantitatively, a double dose of Gadofosveset shows improvement in coronary arterial enhancement over 
clinical dose. Ongoing research is aimed at evaluating the diagnostic efficacy of a double-dose scanning regimen. 
 


