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SEMSS 2016 Schedule

Saturday, November 5, 2016 
Registration………………………………………………………………………………….……11:00-12:00pm	
Location: Hill Student Center 3rd Floor lobby


Opening	Remarks/National	APSA	Introduction…………………………………12:00-12:10pm	
Speakers: SEMSS Committee 
Location: Alumni Theater 

Keynote	1…………………………………………………………………………………………….12:10–1:00pm	
Speaker: Steven Rowe, MD, MSPH

Location: Alumni Theater


Breakout	Session	1…………………………………………………………………….………….1:10-2:00pm	
Location: See page 6

• Undergraduate Track: MSTP Student Panel

• Graduate Track: Research Options for MDs and MD/PhDs after Graduation

• Post-Graduate Track: Innovation in Science


Poster	Session	1………………………………………………………………..………………..….2:00-2:50pm	
Location: Ballroom A & B


Breakout	Session	2………….……………………………………………………………..………3:00-3:50pm	
Location: See page 7

• Undergraduate Track: MD/MSTP Directors Panel

• Graduate Track: Interactive Information Session with Residency Directors and 

Residents

• Post-Graduate Track: Technology in Medicine


Keynote	2…………..……….…………………………………………………………………….……4:00-4:50pm	
Speaker: Robert Satcher, MD, PhD 
Location: Alumni Theater 

Poster	Session	2………………………………………………………………..………………..….5:00-6:00pm	
Location: Ballroom A & B


Networking	Dinner……………………………………………………………….….…………….6:00-9:00pm	
Location: The Florentine 
Address: 2101 2nd Ave N, Birmingham, AL 35203
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Sunday,	November	6,	2016	

Breakfast………………………………..……………………….…………………………………..…8:00-8:30am	
Location: Ballroom C&D 

Keynote	3……..………………………………………………………………………….…..………..8:30-9:20am	
Speaker: Anna Han, PhD

Location: Alumni Theater 


Oral	Presentations……..………………………………………………………………………..9:30-10:30am	
Location and presenters: See page 9 

Breakout	session	3..……………………………………………………………………..……10:40-11:40am	
Location: See page 8

• Undergraduate Track: Mock Interviews for Undergraduates

• Graduate Track: The Art of Public Speaking

• Post-Graduate Track: Acquiring and negotiating job offers after graduation


Closing	remarks/Award	Ceremony/Undergraduate	Travel	Award/
Lunch………………………….………..……………………………………………………………11:40-12:30pm	
Location: Ballroom C & D	

SEMSS 2016 Schedule
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Robert	Satcher,	MD,	PhD	
Robert Satcher, MD, PhD, is an assistant professor in Orthopedic 
Oncology in the Division of Surgery at The University of Texas 
MD Anderson Cancer Center. Dr. Satcher’s career is marked by 
many professional accomplishments--he is an orthopedic 
oncologist, a chemical engineer, and an astronaut. He earned 
his PhD in chemical engineering from the Massachusetts 
Institute of Technology and his MD from Harvard Medical 
School. Dr. Satcher successfully accomplished two space walks 
in 2009 with the STS-129 crew, realizing his desire to explore 
the space frontier. At MD Anderson, Dr. Satcher currently 
conducts clinical and basic research in musculoskeletal 
oncology and has been driving efforts in the Center for Global 
Oncology, aimed to bring cancer centers to sub-saharan Africa. 
Dr. Satcher’s career brings new perspective to being a physician 
scientist and proves to be an inspiration for young trainees to follow their dreams.

Keynote Speakers

Steven	Rowe,	MD,	MSPH	
Dr. Steven M. Rowe was born in Baton Rouge, LA in May 1972. 
He received his medical degree from Vanderbilt University in 
1998, and an MSPH from the University of Alabama at 
Birmingham in 2005. He completed a combined Internal 
Medicine and Pediatrics internship and residency at the 
University of Alabama at Birmingham. He also completed a 
combined Pulmonary and Critical Care Medicine and Pediatric 
Pulmonary fellowship at the University of Alabama at 
Birmingham. He is the Director of the Gregory Fleming Cystic 
Fibrosis Research Center, which involves over 100 faculty 
members and has been continuously funded for over 25 years. 
Dr. Rowe is board certified in Internal Medicine, Pediatrics, 

Pulmonary Medicine and Critical Care Medicine and serves as a 
Special Consultant for Translational Science for the Cystic Fibrosis Foundation.


Anna	Han,	PhD	
Dr. Anna Han is a behavioral scientist and policy advisor at the 
National Institutes of Health Office of the Director, Scientific 
Workforce Diversity. Dr. Han’s work focuses on evidence-based 
interventions to enhance the diversity and environment of 
inclusion found throughout the scientific sector. Prior to joining 
the Office of the Director at the NIH she was an Associate 
Professor of Psychology at St. Mary’s College of Maryland. She 
taught statistics, experimental methods, and psychology. Dr. 
Han has published extensively in peer-reviewed journals on 
topics such as implicit bias, among many others. Dr. Han 
received her Ph.D. from The Ohio State University, and she 
focuses on attitude and behavioral change, stereotyping and 

prejudice, implicit and explicit bias, and implicit self-control.
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Undergraduate	Track:		MSTP	Student	Panel	
Location: Alumni Theater 
Panelists: Dan Li (MS2, Emory), John Pothen (GS4, Emory ), Alex Waldman (M1, Emory), 
Paige Souder (GS1, UAB), Emily Hayward (MS1, UAB), Shreya Kashyap (MS1, UAB).


Description: Want to know what the life of an MD/PhD student is like? Have specific 
questions about the training process? Bring your questions to a panel of MD/PhD students 
from Emory, UAB, and Vanderbilt and learn about the day-to-day life of an MD/PhD student. 


Graduate	Track:	Research	Options	for	MDs	&	MD/PhDs	after	graduation	
Location: Ballroom C & D 

Panelists: Dr. Sonya Heath (ABIM director), Dr. Gregory Martens (Transplant surgery resident 
currently doing research), Dr. Nathan Erdmann (Faculty-Division of Infectious Diseases), and 
Dr. Victor Lin (2nd year Fellow in the UAB ABIM pathway).


Description: Want to do research during or after residency but don’t know where to start? 
This panel of residents and faculty will discuss different research options available to MD and 
MD/PhD students as they move towards residency and beyond. Topics covered will include 
structured research residency programs, independent research during residency, and more! 	

Post-Graduate	Track:	Innovations	in	Science		

Location: Room 318 
Panelists: Dr. Janusz Kabarowski, PhD; Dr. Bradley Yoder, PhD; Dr. Michael Crowley, PhD

Description: Join a panel of scientists to learn their perspective on the newest innovations in 
Mass Spectrometry, Biological Imaging, and Next-gen sequencing--broad technical areas 
that are impactful across many fields in contemporary science. Each panelist will provide a 
short primer on the technological innovations in their area. This will be followed by a group 
Q&A and an individual Q&A (come up and ask questions one-on-one), time permitting.		

Breakout Session 1                                                
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Undergraduate	Track:		MSTP/SOM	Directors	Panel	
Location: Alumni Theater 
Panelists: Dr. Christopher Williams (MSTP Director Vanderbilt), Dr. Robinna Lorenz (MSTP 
Director UAB), Mary Horton, MPH, MA (Executive Co-Director MSTP Emory), and Dr. Van 
Wagoner (UAB SOM Dean).


Description: Come interact with the MSTP directors and deans from the UA School of 
Medicine to learn about how you can be a competitive applicant. Here you will get the inside 
scoop of each program straight from the directors and be able to hear from both the MSTP 
directors and the SOM deans to help you decide which track suits you best. 


Graduate	Track:	Interactive	Information	Session	with	Residency	
Directors	and	Residents	
Location: Ballroom C & D 

Panelists: Various


Description: Interactive information session with residency directors and residents: 
Residents and directors of residency programs from Emory, UAB, and Vanderbilt will be 
available to field questions from students interested in each specialty. Don’t know what you 
want to specialize in? Come meet with residents and directors from your top choices to learn 
more about each program and how you can be a competitive applicant in any residency 
program. Sessions include: General Surgery, Orthopedic Surgery, Neuropathology, 
Pathology, Genetics, Obstetrics and Gynecology, ABIM, Radiology, Geriatrics/Gerontology/
Palliative Care, Pediatric Emergency Medicine, Pediatrics, Pulmonary Critical Care, 
Hematology&Oncology. 	

Post-Graduate	Track:	Technology	in	Medicine		
Location: Room 318 
Speaker: Dr. Robert Hergenrother, Director of the Alliance for Innovative Medical Technology 
(AIMTech)


Description: Dr. Hergenrother will talk about the process of developing new technologies in 
medicine, from research and development to the commercialization of the final product. 
Attend this session to learn about the new, state of the art technologies that are being 
developed in Cardiology, Orthopedics, Ophthalmology, Rehabilitation Engineering, and 
Trauma, and how to start the process of getting your inventions to the market.

Breakout Session 2
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Undergraduate	Track:		Mock	Interviews	
Location: Ballroom C & D 
Speakers: Dr. Haydn Swecker, Director of Admissions; Jacelyn Peabody (MS2, UAB), Corey 
Duke (GS1, UAB)


Description: The Mock Multiple Mini Interview (MMI) Workshop is designed to educate and 
inform pre-health undergraduate students of the interview process through 1) a brief 
presentation outlining the philosophy and actual logistics of the MMI, and 2) simulating the 
‘interview’ that many medical schools now require as part of their admission process. After 
the presentation, groups of 3-4 undergraduates will be matched with volunteer interviewers. 
Each undergraduate will respond to one practice MMI prompt and the other undergraduates 
in the same small group will provide constructive feedback on that response. Once all 
practice prompts have been completed, the interviewer will provide helpful advice and 
facilitate discussion on how the students can maximize their performance.


Graduate	Track:	The	Art	of	Public	Speaking	
Location: Room 316 

Speaker: Joseph Baude, performance theater student


Description: The art of communicating, both within the scientific community and within the 
general public, is an important and useful skill for physician scientists. Attend this interactive 
session with the UAB theater department to learn how to effectively communicate with your 
colleagues and a lay audience, and improve this important skill in your scientific tool box!	

Post-Graduate	Track:	Acquiring	and	Negotiating	Job	Offers	After	
Graduation		

Location: Room 318 
Panelists: Dr. David Chaplin (Associate Dean for Faculty Development), Dr. Stuart Frank 
(Vice Chair for research, Department of Medicine), Dr. David Standaert (Chair of Neurology)


Description: Securing a fitting faculty package is an important first step in driving your 
career as a physician scientist in the direction of success. A panel of prominent physician 
scientists will talk about how to negotiate your first package as a young faculty member. 
Learn about the details you need to consider when applying for positions in academic 
medicine.

Breakout Session 3                                                
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Oral Presentations
Location: Ballroom C & D 
•Rishi Trivedi – LSUHSC – “Renal Denervation Attenuates Left Ventricular 
Dysfunction in Heart Failure by Reducing Oxidative Stress” 

•Brandon Fox – UAB – “Acute Behavioral Stress Induces a Pressor Response via 
ETA Receptor Activation by Endothelial-Derived ET-1” 

•Gregory Payne – UAB – “Acetylated Proline-Glycine-Proline Couples Extracellular 
Matrix Fragmentation to Increased Vascular Endothelin-1 Production In Orthotopic 
Heart Transplant Patients” 

Location: Alumni Theater 
•Olivia Reszczynski – USC – “The Role of Ovarian Function and Interleukin 6 in the 
Regulation of Skeletal Muscle Oxidative Metabolism in Tumor Bearing Mice” 

•Bryant Maldonado – UNCC – “Effect of molecular chaperones on efficacy of  
oncolytic vesicular stomatitis virus against pancreatic cancer cells” 

•Stephanie Donaldson – UAB – “Overexpressing IL-8 Receptors Promotes 
Endothelial Cell Migration and Inhibits Inflammation in Response to IL-8” 

Location: Room 318 
•Shyama Appareddy – ETSU – “Short Inter-Pregnancy Interval and Adverse 
Outcomes: Evidence for an Additional Risk in Health Disparate Populations” 

•John Amburgy – UAB – “EVOLVE: A prospective and multicenter evaluation of 
outcomes for quality of life, pain and activities of daily living for balloon 
kyphoplasty in the treatment of Medicare eligible patients with vertebral 
compression fractures” 

•Claudette Poole – UAB – “Molecular Diagnostic testing for respiratory viruses in a 
tertiary neonatal intensive care unit” 

Location: Room 316 
•Benjamin Meyer – Emory – “Investigating the role of the RNA ligase RtcB in axon 
regeneration in C. elegans” 

•Andrew Hardigan – UAB – “Mutations in EBF3 disturb transcriptional profiles and 
underlie a novel syndrome of intellectual disability, ataxia and facial dysmorphism” 

•William Webb – UAB – “Memory retrieval triggers H3K4me3 in association with 
increased DNA hydroxymethylation activity at memory-permissive genes.”
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Name Abstract Title School
1 Rosaline Achiangia Reverse Antibiotic-Resistance in Bacteria with CRISPR and 

programmed Bacteriophages Voorhees College

2 Chimsom Agbim Mechanistic Interrogation of PI3K/Akt/mTOR Signaling and 
Cancer Metabolism

Vanderbilt 
University

3 Adam Archie Patient-declared Sternoclavicular Joint Pain: The Shoulder’s 
Waddell’s Sign?

University of 
Alabama at 
Birmingham

4 Adetokunbo 
Ayokanmbi

The Effects of Tumor Microenvironments on Glioblastoma 
Growth

University of 
Alabama at 
Birmingham

5 Kaylind Batey
Loss of Notch Ligand Jagged1 in the Osteolineage Accelerates 
Osteoblast Differentiation and Influences Trabecular Bone 
Localization

Centre College

6 Ryan Berry Differential responsiveness and sensitivity of major metabolic 
tissues to growth hormone.

University of 
Alabama at 
Birmingham

7 Savannah Bifulco The C9orf72 Repeat Expansion Disrupts Nucleocytoplasmic 
Transport

University of West 
Florida

8 Joshua Blackwell Smoking Status and Postoperative Complications Following 
Cardiopulmonary Bypass: A Retrospective Study

University of 
Alabama at 
Birmingham

9 Christina Blaul Mechanosensation in Lung Tissue Substrates Precipitate 
Fibroblast Phenotypes of Varying Alpha SMA Expression

University of 
California, Merced

10 Lucian Bloodworth Knock-out of Obesity-Related Genes in Zebrafish (Danio rerio) 
Using the CRISPR-Cas9 System

Hampden-Sydney 
College

11 Michael Bolus
Closed Loop Optogenetic Control of Neural Circuits in vivo: 
Developing Design Principles for Controlling Patterns of Neural 
Firing Rate

Georgia Institute of 
Technology

12 Taylor Bono The Effect of a Ketogenic Diet on Ovarian Cancer Angiogenesis
University of 
Alabama at 
Birmingham

13 Benjamin Boros Progressive abnormalities in dendritic spines across human 
Alzheimer’s disease

University of 
Alabama at 
Birmingham

14 Garrett Brinkley Oncometabolite L-2HG : A potential regulator of the nucleus and 
mitochondria in renal cancer

University of 
Alabama at 
Birmingham

15 Karim Budhwani

Good Vibrations: Advanced cancer theranostics for imaging 
contrast and precision therapeutic delivery using intrinsic 
frequency response of core-shell drug-loaded polymer 
microbubbles

University of 
Alabama at 
Birmingham

16 Peter Campbell Development of feed-forward and feedback connections 
between dLGN and TRN

University of 
Louisville

17 Colin Cantrell The Effect of Presence of a State Trauma System on Intentional 
Firearm-Related Mortality Rate

University of 
Alabama at 
Birmingham

18 Sidhanth Chandra Novel preclinical rat model of late onset Parkinson’s disease
University of 
Alabama at 
Birmingham

19 Fuyao Chen Three Dimensional Metabolic Imaging of Organoids Vanderbilt 
University

20 Carly Cignetti Recognition of Neurofibromatosis Type 1 with Facial 
Dysmorphology Novel Analysis

University of 
Alabama at 
Birmingham

21 Heather Clair
Follow-up Evaluation of Toxicant Associated Steatohepatitis in a 
PCB-exposed Cohort Reveals Worsening Liver Injury Despite 
Reductions in Serum PCB Levels

University of 
Louisville

22 Hannah Clark Endothelial-Derived Endothelin-1 (ET-1) Does Not Contribute to 
α1-adrenergic Sensitivity in the Aorta

University of 
Alabama at 
Birmingham

Poster Session 1—Abstract Index                                                      
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Name Abstract Title School
23 Juan Clark

Cloning of the transcription factor MyoD into a tetracycline 
inducible lentiviral vector to enhance muscle differentiation of 
stem cells

Morehouse 
College

24 Graham Cochrane Ocular and Vestibulo-Ocular Biomarkers for Concussion in 
Collegiate Student Athletes

University of 
Alabama at 
Birmingham

25 Joshua Cohen
identification of Region-Specific miRNA-mRNA Networks in the 
Dorsal Raphe and Amygdala of High-Responder/Low-responder 
Rats.

University of 
Alabama at 
Birmingham

26 Michael Coker Rehabilitation Referral for Patients with Irreversible Vision 
Impairment in a Publicly Funded County Clinic

University of 
Alabama at 
Birmingham

27 Brittney Coleman The Role of Thrombospondin Receptor Alpha-2-Delta-1 in 
Synaptic Organization of the Visual Cortex

University of 
Alabama at 
Birmingham

28 Desiree Conton Molecular Mechanisms of Perfluorooctanoic Acid induced 
Toxicity in Human Kidney (HK-2) Cells

Jackson State 
University

29 Tabitha Crocker Targeting the Dynamic System of Cancer: A Phase I Perspective
University of 
Alabama at 
Birmingham

30 Cecil Daniel Histone Acetyltransferase KAT6A is important for the proliferation 
and survival of leukemia cells with mutant p53

Albany State 
University

31 Kiana Dash Do Non-C1 Cells in the Rostral Ventrolateral Medulla Increase 
Blood Pressure?

Hampton 
University

32 Jay Dasigi How Levels and Causes of Distress in Older Cancer Patients 
Vary by Race

University of 
Alabama at 
Birmingham

33 Victoria Daudu Role of GRP78 in Prostate Cancer Cell lines Savannah State 
University

34 William Davis
Methicillin-resistant vs. methicillin-susceptible Staphylococcus 
aureus pediatric osteomyeltis: a retrospective analysis of the 
Kid’s Inpatient Database (KID)

University of 
Alabama at 
Birmingham

35 Ganisher Davlyatov Socio-demographic correlates of Patient-Centered Medical 
Home capability in Community Health Centers

University of 
Alabama at 
Birmingham

36 Hunter Dean Pathways toward Stopped-Flow Analysis of RNA Polymerase I 
Translocation

University of 
Alabama at 
Birmingham

37 Sara Deas Psychological Stress During Pregnancy Alters Immune Function 
in Maternal and Neonatal Mice

University of 
Alabama at 
Birmingham

38 Janine DeBlasi Selective Cytotoxicity of Ascorbic Acid In Vitro University of South 
Florida

39 Alyssa Debra Isolation of New Antimicrobials From Growth Inducing Soils

Virginia 
Polytechnic 
Institute and State 
University

40 Evida Dennis
Cytomegalovirus Blocks Mucosal TGF-β-induced Inflammation 
Anergy by Up-regulating Macrophage MyD88-dependent NF-κB 
Signal Transduction and Smad7 Expression

University of 
Alabama at 
Birmingham

41 Madeline Dills Altered Oxidative Stress Response in Cells with Telomere 
Dysfunction.

University of 
Alabama at 
Birmingham

42 Philip Dockery Historical bone fractures and risk of multiple myeloma
University of 
Alabama at 
Birmingham

43 Amelia Drumm Human Fetal Small Intestinal Cell Line Has Renal Biomarkers of 
Vitamin  B12 Absorption

Vanderbilt 
University

Poster Session 1—Abstract Index Cont.                                                      
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Name Abstract Title School
44 Corey Duke Experience Dependent Epigenomic Reorganization

University of 
Alabama at 
Birmingham

45 Leonie Dupuis
Beyond the ALS Ice Bucket Challenge: A Study of Amyotrophic 
Lateral Sclerosis and Frontotemporal Dementia in Irish and 
Cuban Patients

University of West 
Florida

46 William Echols Moderate Chronic Fetal Alcohol Exposure Causes Motor 
Learning Deficits in Adult Outbred Swiss-Webster Mice

Hampden-Sydney 
College

47 Osama Elkelany Effects of a T319R mutation in the NRP2 ligand binding domain 
on growth, migration, and signaling in H358 lung cancer cells

Tennessee 
Technological 
University

48 Robert Emeh Novel Antimicrobial Peptide Mitigates Inflammation in Human 
Lung Cells Infected with Pseudomonas aeruginosa

Alabama State 
University

49 Rupert England
Effects of Stream pH Regime on Macroinvertebrate Biomass and 
Leaf Decay Rate  in High and Low Solute Streams in La Selva, 
Costa Rica

Alabama A&M 
University

50 Jake Erba
Interleukin-6 and Leukemia Inhibitory Factor alter Estrogen 
Signaling and Response to Anti-Estrogen Therapy in Epithelial 
Ovarian Cancer Cell Lines

Auburn University

51 Robert Esposito
The value of post-operative chest radiography immediately 
following posterior spinal instrumentation and fusion in 
adolescent idiopathic scoliosis cases

University of 
Alabama at 
Birmingham

52 Nicholas Eustace The Impact of MARCKS Phosphorylation on Glioblastoma 
Growth and Migration.

University of 
Alabama at 
Birmingham

53 Alison Farrar Theoretical Investigation of Damping in Exchange Bias Systems The University of 
Alabama

54 Dillon Francis 5′ Start Site Heterogeneity Of The Hiv-1 Rna And Its Effect On 
Structure And Function

University of West 
Florida

55 Rohin Gawdi Application of Louvain Modularity to Cross-Polarized Diffraction 
Images

East Carolina 
University

56 Gabrielle Gilmer Relationship Between Knee Valgus and Shoulder Kinematics 
Amongst Female Handball Athletes Auburn University

57 Krystal Giraudy
Green Synthesis of Halogenated Thiophenes, Selenophenes, 
and Benzo[b]selenophenes Using Sodium Salts as a Source of 
Halides

University of West 
Florida

58 Kenzie Glassburn Comparative Studies of the Efficacy of Endogenous 
Organosulfur Antioxidants Franklin College

59 Kierra Goins Caffeine-associated Reduction in Patent Ductus Arteriosus 
(PDA) is Mediated by Caffeine-Adenosine Receptor Antagonism Auburn University

60 Indra Gonzalez-
Ojeda

Sulfhydric Acid (H2S) Limits Lysozyme Amyloid Development 
And Enhances Soft Matter Assembly

University of 
Puerto Rico at 
Mayaguez

61 Stephen Gragg
Hypomethylation of ADORA1, SBNO2, and WIZ is associated 
with risk of multiple myeloma, smoldering myeloma, and 
monoclonal gammopathy of undetermined significance

University of 
Alabama at 
Birmingham

62 Tierney Grisolano Control of obesity by unconventional T cells Drake University

63 James Grosso
Combination Prodrug Activator Suicide Gene Therapy with 
Pseudotyped Retroviral Replicating Vectors for the Treatment of 
Ovarian Cancer

University of Miami 
Miller School of 
Medicine

64 Saumya Gurbani Development of a Processing Pipeline for Spectroscopic MRI to 
Guide Therapy for Patients with Glioblastoma Emory University

65 Ilya Gutman Slipped Capital Femoral Epiphysis Trends In Treatment: Analysis 
Of 11,002 Patients From 1997 To 2012

University of 
Alabama at 
Birmingham

66 Ebony Hargrove-
Wiley Participation of Intestinal Stem Cells in Colitis Recovery Tuskegee 

University

67 Akeena Harper Reverse Antibiotic-Resistance in Bacteria with CRISPR and 
programmed Bacteriophages. Voorhees College

Poster Session 1—Abstract Index Cont.                                                      
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Name Abstract Title School
68 Emily Hayward

RNAi-mediated knockdown of tRNA modification genes UBA4, 
CTU1, or CTU2 enhance HEK-293 cell resistance to the cancer 
chemotherapeutic topotecan

University of 
Alabama at 
Birmingham

69 Brendon Herring Different Culture Conditions Alter Growth And Viability Of 
Mesenchymal Stem Cells

University of 
Alabama at 
Birmingham

70 Matthew Hess
Patient Retention and Associated Characteristics at the Equal 
Access Birmingham (EAB) Student-Run Free Clinic: a Follow-Up 
Study

University of 
Alabama at 
Birmingham

71 Joann Hsu Aspirin Use and Long-Term Rates of Sepsis: A Population-Based 
Cohort Study

University of 
Alabama at 
Birmingham

72 Muhan Hu TGFβ and Prostaglandin Synthesis in C. elegans: Linking 
Environmental Cues to Sperm Motility Function

University of 
Alabama at 
Birmingham

73 Georgia Huffman Characterization of HS1-associated protein X-1 expression 
during differentiation of PLB-985 cells

University of West 
Florida

74 Zachary Hughes
Estrogen exerts anti-inflammatory effects in human 
macrophages in an estrogen receptor α dependent manner via 
modulation of macrophage polarization

University of 
Alabama at 
Birmingham

75 Austin Isaac
Identifying BNST Neuron Populations Implicated in Guanfacine 
Inhibited Stress-Induced Reinstatement of Drug Seeking 
Behavior

Vanderbilt 
University

76 Joshua Jackson
Basal Interferon Stimulated Gene Expression Influences the 
Productive Infection of Oncolytic HSV in Malignant Peripheral 
Nerve Sheath Tumor Cells

University of 
Alabama at 
Birmingham

77 Taylor Jackson Design, Synthesis, and Structure Activity Relationship Studies of 
Substituted Ceramide Analogs

Xavier University 
of Louisiana

78 Winston Jackson Bypass Nozzles for modulating a Low Modulating Residential Oil 
Burner

Alabama A&M 
University

79 Aditi Jani
Translation of Oncologic Imaging Agents for Fluorescence-
Guided Surgical Resection: A Comparison of 5-Aminolevulinic 
Acid and IntegriSense750

University of 
Alabama at 
Birmingham

80 Luke Johnson In Vivo Fluorescence Imaging of the Pelvic Ureter During 
Minimally Invasive Surgery for Endometrial and Cervical Cancer

University of 
Alabama at 
Birmingham

81 Shaquetta Johnson
The Influence of Precipitation on the Vegetation Input and 
Foraging Behavior of Leaf Cutter Ant Atta cephalotes in a 
Neotropical Wet Forest

Jackson State 
University

82 Anna Joy Rogers Missed Opportunities for Repeat HIV Testing and Early ART 
Initiation during Pregnancy in Southwestern Kenya

University of 
Alabama at 
Birmingham

83 Aboubacar Kaba Anticancer Effect of TA-derived complex in Prostate Cancer 
Cells

Alabama State 
University

84 Tim Kennell Jr. The Almighty, Overridden Clinical Decision Support Alert
University of 
Alabama at 
Birmingham

85 Corey Key Identifying Mechanisms of Action of Environmental Estrogens in 
Yeast Genetic Systems

Alabama A&M 
University

86 Natalie Kidd
Small Peptide ADI-001 Targets Glioblastoma Multiforme when 
Incorporated into a Chimeric Antigen Receptor (CAR) Modified 
Jurkatt T Cell Line

University of 
Alabama

87 Robert King
Extubation to noninvasive ventilation versus supplemental 
oxygen after cardiopulmonary bypass in a pediatric cardiac 
intensive care unit

University of 
Alabama at 
Birmingham

88 Asher Krell Determination of Optimal Seeding Conditions of Fibroblasts in a 
Peptide Amphiphile Gel

University of 
Alabama at 
Birmingham

Poster Session 1—Abstract Index Cont.                                                      
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Name Abstract Title School
89 Joseph Ladowski What Does the Anti-SLA Class II Antibody See?

University of 
Alabama at 
Birmingham

90 Nicole Lau
Enhancing Diagnostic Efficacy in Emergency Departments: An 
elucidation of Symptom Trends seen in Patients with suspected 
Concussion

University of 
Alabama at 
Birmingham

91 Jeremie Lever Regulation of Inflammation by Myeloid Cell Heme Oxygenase-1 
in the AKI to CKD Transition

University of 
Alabama at 
Birmingham

92 Kai Littlejohn Expression and Characterization of mKate-Fused MMP-8 Tuskegee 
University

93 Jessica Preslar Analytic Framework for Place-Based Indicators in the maternal 
Mortality Review Data System Emory University

Poster Session 1—Abstract Index Cont.                                                      
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Name Abstract Title School
1 Ronadip Banerjee Gestational Diabetes Mellitus From Inactivation of Prolactin 

Receptor and MafB in Islet Beta-Cells

University of 
Alabama at 
Birmingham

2 Nicholas Clanton
Radiolabeling and Biodistribution Studies of Bromophene; a 
Polybrominated Biphenol Exhibiting Activity Against Methicillin 
Resistant Staphylococcus aureus

University of 
Alabama at 
Birmingham

3 Miranda Curtiss Location dependent signals fine-tune dendritic cell antigen 
presentation and regulate Th2 development

University of 
Alabama at 
Birmingham

4 Stephen Jordan Investigating the Correlation of <i>Chlamydia trachomatis</i>-
specific Cytokines with Risk for Chlamydia Reinfection

University of 
Alabama at 
Birmingham

5 Morgan Locy Dityrosine Cross-linking of Fibronectin is Increased in Plasma of 
Human Subjects with Interstitial Lung Disease

University of 
Alabama at 
Birmingham

6 Catherine Lumb Timeliness of Therapies for Septic Shock in the Pediatric 
Emergency Department

University of 
Alabama at 
Birmingham

7 Elizabeth Ma Changes in the Gastrointestinal Microbiome During Acute 
Weight Loss on Either Low Fat vs. Very Low Carbohydrate Diets

University of 
Alabama at 
Birmingham

8 Musarrat Maisha Synthesis of Novel Glutamine-Based Inhibitors of the Neutral 
Amino Acid Transporter ASCT2

Vanderbilt 
University

9 Keri Mallicoat Characterization of Young Children Presenting to the Emergency 
Department for Mental Health Complaints

University of 
Alabama at 
Birmingham

10 Gisella Mancarella Measuring the Implementation of an Evidence-Based Early 
Concurrent Palliative Care Model in Diverse Community Settings

University of 
Alabama at 
Birmingham

11 Patrice Mann Mental Health Flourishing in Black and White Populations Emory University

12 Eduardo Martinez-
Ceballos

Role of the p38 and AKT Pathways on the Induction of ES Cell 
Differentiation by Retinoic Acid

Southern 
University and 
A&M College

13 Jourdan Mason Imaging neurons in brain with in vivo down regulation of Netrin 
and UNC5

University of 
California, Merced

14 Tyler McCaw Induced MHCII expression on breast cancer cells delays tumor-
specific T cell exhaustion and impairs tumor growth

University of 
Alabama at 
Birmingham

15 Sarah McClees
Plumbagin Induces Apoptosis in Melanoma Cells by Inducing 
Endoplasmic Reticulum Stress and DNA Damage Response 
Signaling

University of 
Alabama at 
Birmingham

16 Lydia McCormick The Effect of Maternal Smoking on CFTR Function in Neonatal 
Rats

University of 
Alabama at 
Birmingham

17 Lucas McGee Surveying Physicians on the Advice Given to Women Regarding 
Exercise During Pregnancy

University of 
Alabama at 
Birmingham

18 Ryan McMonigle Inhibition of Prolyl-4-Hydroxylase, Alpha Polypeptide I Slows 
Growth of Non-Small Cell Lung Carcinoma

University of 
Alabama at 
Birmingham

19 Daniel McNeill Self-Compassion Scores in Post-Stroke Patients
University of 
Alabama at 
Birmingham

20 Shaiyenne Miller Optimizing Biomarkers for Point of Care (POC) Monitoring of 
Malaria and through Surface Engineering of RNA-Coliphage Qβ

Alabama State 
University

21 Joselyn Miller Molecular Characterization of Role of Erythroblast Macrophage 
Protein (Emp) in Colorectal Cancer Progression

Alabama State 
University
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22 Heather Minton Thoracic Outlet Syndrome Decompression in Adolescents

University of 
Alabama at 
Birmingham

23 Victoria Mischley Isolation of Bioactive Secondary Metabolites and its Application 
to Drug Discovery

University of South 
Florida

24 Patrick Molina Ho-1 Regulates Lymphatic Endothelial Cell Proliferation 
Following Hypoxia-Induced Inflammation

University of 
Alabama at 
Birmingham

25 Allison Montgomery Molecular Response to Neoadjuvant Chemotherapy in High-
Grade Serous Ovarian Carcinoma

University of 
Alabama at 
Birmingham

26 Chase Morgan
Fluorescence microscopy of Pseudomonas aeruginosa biofilm 
thin-sections elucidates morphology, matrix distribution, and 
spatiotemporal gene expression

Columbia 
University

27 Zachary Mosher Financial Feasibility of Self-Service Check-In Kiosks: A Pilot 
Study

University of 
Alabama at 
Birmingham

28 Christian Mustroph
Substrate and inhibitor specificity of human And  zebrafish ATP-
binding Cassette (ABC) Transporter Genes ABCB1 and ABCG2 
are similar at the blood-brain barrier.

Emory University

29 Matthew Neu Initial Whole Genome Analysis of SFARI Phase I
University of 
Alabama at 
Birmingham

30 Chidera Nwosu
Gauging the Viability of Telfairia occidentalis (T. occidentalis) 
Tending to Neuroplasticity Effects of Febrile Seizures in an 
Emergent Brain

University of Miami

31 Jeffrey Ogbudu Elucidation Of Mechanism Of Cdg-3 Against Blac Through Site-
Directed Mutagenesis Studies On Tem-1

Alabama State 
University

32 Olusola Olubowale

Comparison of expert adjudicated coronary heart disease and 
cardiovascular disease mortality with the National Death Index 
(NDI): Results from the REasons for Geographic And Racial 
Differences in Stroke (REGARDS-MI) study

University of 
Alabama at 
Birmingham

33 Ashley Opalka Tool Development to Assess Astrocytic Contribution towards 
Functional Recovery after Stroke in Mice

The University of 
Scranton

34 Hayden Pacl Experimental Trial of FDA-Approved Therapeutics in a Mouse 
Model of Acute Infection with Mycobacterium tuberculosis

University of 
Alabama at 
Birmingham

35 Sanders Pair mGlu7 as a Potential Regulation Site for ERK Phosphorylation in 
NF1 Cognitive Disorders

Vanderbilt 
University

36 Benjamin Palmer Development of a Septic Shock Algorithm in the Pediatric ICU
University of 
Alabama 
Birmingham

37 Shan Parikh Patient-Specific Induced Pluripotent Stem Cell Derived 
Cardiomyocytes as a Model for Lamin A/C Cardiomyopathy

Vanderbilt 
University

38 Mikita Patel Erythropoietin as a Therapeutic Agent for Necrotizing 
Enterocolitis

University of 
Alabama at 
Birmingham

39 Kelsey Patterson MeCP2 Deficiency Results in Robust Rett-like Behavioral and 
Motor Deficits in Male and Female Rats

University of 
Alabama at 
Birmingham

40 Asia Payne Identification of Novel Biomarkers for Traumatic Brain Injury Spelman College

41 Jacelyn Peabody Role of Anti-PD-1 Immunotherapy in Co-morbid Ovarian Cancer 
and Metabolic Syndrome

University of 
Alabama at 
Birmingham

42 Rachel Pearson Pathogenicity of Ventilator-associated Acinetobacter baumannii Columbus State 
University
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43 Mark Pepin GADD45B is a novel candidate regulator of Epigenetic 

Reprogramming in Human Diabetic Heart Failure

University of 
Alabama at 
Birmingham

44 Andrew Peterson Increasing Sensitivity for Point-of-Care Programmable Bio-Nano-
Chip Cardiac Troponin I Assay Davidson College

45 Jasmine Phillips Effects of Betulinic Acids and its Derivatives in M-MLV 
Replication

Savannah State 
University

46 Brandon Pope Progranulin Deficiency and EAE: The Impact of Infiltrating 
Immune Cells and Resident Microglia

University of 
Alabama at 
Birmingham

47 Alexia Powers
Modifiable factors that impact long-term Quality of Life and 
development of chronic pain after pulmonary resection (an 
interim analysis)

University of 
Alabama at 
Birmingham

48 Rohan Prabhu
Total Intravenous Anesthesia (TIVA) compared to Inhalation 
Anesthesia: Which One Is Better for the Brain? A systematic 
review

University of 
Alabama at 
Birmingham

49 Cody Price Elucidating Structure in the Early Stages of Aggregation in 
Elastin-Like Proteins

Mississippi State 
University

50 Anita Qualls Early Rehabilitation Interventions to Augment Skeletal Muscle 
Function and Recovery Following Volumetric Muscle Loss Injury

University of 
Georgia

51 Salvador Rafael 
Arceo

Follow up care for patients with ballistic long bone lower 
extremity fractures at a Level I trauma center: a retrospective 
review.

Emory University

52 Omar Ramadan The Thoracolumbar Injury Classification and Severity Score in 
Children: A Validity Study

University of 
Alabama at 
Birmingham

53 Ryne Ramaker
Comprehensive analysis of transcription factor binding in human 
liver yields insight into mechanisms of tissue-specific gene 
regulation with implications for development and disease

University of 
Alabama at 
Birmingham

54 Fabio Raman
Validation and Usefulness of Regional Strain Analysis with 
Multidetector Computed Tomography in a Diffuse Fibrosis 
Population

University of 
Alabama at 
Birmingham

55 Tyler Reekes Moderate chronic fetal alcohol exposure causes a motor learning 
deficit in adult outbred Swiss-Webster mice

Hampden-Sydney 
College

56 Scott Richardson Analysis of Preoperative Resting Energy Expenditure, Surgery 
Type, and Change in Resting Expenditure with Weight Loss

University of North 
Carolina-Charlotte

57 William Riley
Neurocognitive Assessment of Emergency Department 
Concussions Using a Modified Sports Concussion Assessment 
Tool

University of 
Alabama at 
Birmingham

58 Michael Rohly
Spatiotemporal Expression Profiles of fgf4 and fgf8 Signaling 
Molecules During Injury-mediated Regeneration in the Zebrafish 
Mesonephros

Columbus State 
University

59 Andrew Schroeder ST6Gal-I Serves as a Major Pro-Survival Molecule in Tumor 
Cells

University of 
Alabama at 
Birmingham

60 Prateek Sharma Structural and Functional Studies of the Metastatic Factors P-
Rex1 and P-Rex2

University of 
Michigan, Ann 
Arbor

61 Noora Siddiqui Virologic characteristics associated with transmission of CMV via 
breast milk

University of 
Alabama at 
Birmingham

62 Alexandra Simpson Role of Pulmonary Microbiome Induced Inflammation in 
Bronchopulmonary Dysplasia

University of 
Alabama at 
Birmingham

63 Jeffrey Singer Disturbed Succession of the Microbiome in Neonates Allows 
Opportunists to Bloom

University of 
Alabama at 
Birmingham

64 Benjamin Smood 3D Modeling of Neointimal Hyperplasia—A Novel Approach to 
Studying Arteriosclerosis

University of 
Alabama at 
Birmingham
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65 Alana Snyder Caffeine Treatment Enhances the Heat Shock Response and 

Promotes Proteostasis in Caenorhabditis elegans
University of South 
Florida

66 Alexandra 
Solowinska The Application of Metagenomics: From Cities to Hospitals Stony Brook 

University

67 Paige Souder Using radiolabeled estradiol to quantify uptake in zebrafish 
embryos and larvae

University of 
Alabama at 
Birmingham

68 Lindsay Stoyka Reduction in Tau as a Therapeutic Intervention for Nonmotor 
Manifestations of Parkinson’s Disease

University of 
Alabama at 
Birmingham

69 Courtney Swain The Apoptotic Behavior of Neutrophils Under the Treatment of 
Thiophenes and Selenophenes

University of West 
Florida

70 Joseph Sweeney Novel Antinociceptive Drugs: Finding More Potent 
Pharmacological Inhibitors for the FABPs

Stony Brook 
University

71 Carolina Temple Hospital Readmissions in Gynecologic Oncology Patients – A 
Target for Quality Improvement

University of 
Alabama at 
Birmingham

72 Tina Tian Disruption of the endosomal-sorting pathway delays peripheral 
nerve myelination.

University of 
Alabama at 
Birmingham

73 Anamaria Uceda Evaluating the Effectiveness of a Pre-Dialysis Education Class in 
Chronic Kidney Disease Patients Mercer University

74 Herschel Vinyard Moderate chronic fetal alcohol exposure causes a motor learning 
deficit in adult outbred Swiss-Webster mice

Hampden-Sydney 
College

75 Anjali Wagle
Performance of ECG morphologic criteria for differentiation of VT 
from SVT in sinus rhythm, in patients with a wide QRS at 
baseline

University of 
Alabama at 
Birmingham

76 Ben Walters Interventions to decrease youth injury risk: a literature review.
University of 
Alabama at 
Birmingham

77 Kinnon Ward The Effects of Ischemic Stroke in Normotensive Rats Michigan State 
University

78 Kierstin Webster Biochemistry and regulation of the essential MCU regulator- 
EMRE

University of 
Florida

79 Zac Whaley
Intraluminal Thrombus Incidence in Clinically Significant 
Abdominal Aortic Aneurysm Patients is Markedly Higher Than 
the Currently Expected Rate

University of 
Alabama at 
Birmingham

80 Natalie White Isolation of Plasmid DNA Encoding the Human 2B4 (CD244) 
gene Expressed on Natural Killer Cells

Alabama State 
University

81 Benjamin Whitfield The Development of a Transplantable Murine Model of Smoking-
Induced Immunogenicity Davidson College

82 Jennifer William Reverse Antibiotic-Resistance in Bacteria with CRISPR and 
programmed Bacteriophages. Voorhees College

83 Sparkle Williams Hypoxic Zebrafish and Inositol
University of 
Alabama at 
Birmingham

84 Taylor Williams-
Hamilton

Proteomic Analysis of Spindle Assembly Checkpoint Molecules 
in Cancer Cell Development Using a Biotinylation Approach Spelman College

85 Garrett Wilson Temporal changes in the gut microbiome following Spinal Cord 
Injury (SCI)

HudsonAlpha 
Institute for 
Biotechnology

86 Taylor Wilson

Physicochemical Properties of Proteins Encoded by 
Mycobacterium leprae 3 Hydroxyacyl-CoA dehydrogenase 
(fadB) Paralogous Genes: A Bioinformatics Approach for Drug 
Target Identification

Albany State 
University

87 Dennis Winn Telemedicine with mobile devices using merged-reality for early 
postoperative care: A feasibility study

University of 
Alabama at 
Birmingham
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88 Tristan Yang 3D Digital Reconstruction University of 

California, Merced

89 Lillian Zerihun Ependymal Planar Cell Polarity in the SVZ Neurogenic Niche Wake Forest 
University

90 Amy Zhu Effects of Lithium on Cardiovascular Health Vanderbilt 
University

91 Morgan Zipperly Assessment of Neuronal Activity in Reward-Associated 
Behavioral Circuits

University of 
Alabama at 
Birmingham

92 Emily Zurales Analysis of mosquito specific genes in the rodent malaria 
parasite, Plasmodium berghei

Loyola University 
Chicago
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Reverse	Antibiotic-Resistance	in	Bacteria	with	CRISPR	and	

programmed	Bacteriophages	

	
	

Zhabiz	Golkar.PhD.,	Akeena	Harper,	Jennifer	William,	Rosaline	Achiangia	
	

Department	of	Biology,	School	of	Health	and	Natural	Science,	Voorhees	College,	SC,	29042	
	
	
Antibiotic	resistance	pathogens	increase	the	morbidity	and	mortality	associated	with	infections	
and	is	a	growing	concern	to	human	health.	This	contributes	substantially	to	rising	costs	of	care	
resulting	from	prolonged	hospital	stays	and	the	need	for	more	expensive	drugs.	The	driving	force	
of	antibiotic	resistance	is	the	widespread	use	of	antibacterial	drugs.	These	antibiotics	resistant	
pathogens	 had	 required	 the	 development	 of	 novel	 antimicrobial	 strategies	 which	 is	 reviving	
interest	in	phage	therapy.	This	therapy	uses	bacteriophages	(virus	kills	bacteria)	to	kill	pathogens.	
However,	it	encounters	many	obstacles	such	as	delivery	barriers	into	the	tissues	and	bacterial	
resistance	 to	 phages.	 From	a	 bacterial	 perspective,	 phages	 pose	 a	 persistent	 lethal	 threat	 to	
bacterial	populations.	Not	surprisingly,	bacteria	evolved	multiple	defense	barriers	 to	 interfere	
with	nearly	every	step	of	phage	life	cycles.	Phages	respond	to	this	selection	pressure	by	counter-
evolving	their	genomes	to	evade	bacterial	resistance.	In	this	study,	we	use	phages	for	delivering	
a	programmable	DNA	nuclease,	an	adaptive	microbial	immune	system	named	clustered	regularly	
interspaced	short	palindromic	repeats	(CRISPR)–	CRISPR-associated	(Cas),	to	reverse	antibiotic	
resistance	and	eliminate	the	transfer	of	resistance	between	strains.	We	combined	CRISPR-Cas	
delivery	with	 lytic	 bacteriophage	 selection	 of	 antibiotic-sensitized	 bacteria.	 The	 strategy	may	
reduce	the	prevalence	of	antibiotic-resistant	bacteria	in	treated	surfaces	and	on	skin	of	medical	
personnel,	as	it	uses	phages	in	a	unique	way	that	overcomes	many	of	the	hurdles	encountered	
by	phage	therapy.	
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Mechanistic	Interrogation	of	PI3K/Akt/mTOR	Signaling	and	Cancer	

Metabolism	

	
	
Chimsom	D.	Agbim*,	Sui-Seng	Tee+,	PhD,		Kayvan	Keshari+,	PhD;	+	Department	of	Radiology,	
Memorial	Sloan	Kettering	Cancer	Center,	New	York	City,	New	York;	*Vanderbilt	University,	

Nashville,	TN	
	
	
The	PI3K/Akt/mTOR	pathway,	a	 signaling	pathway	promoting	cell	growth	and	proliferation,	 is	
frequently	mutated	 in	breast	 cancer.	As	 cancer	 cells	 are	 known	 to	alter	metabolic	pathways,	
namely	aerobic	glycolysis,	 to	accelerate	multiplication	and	growth,	 researchers	have	explored	
the	activity	of	enzymes	pertinent	to	this	process.	However,	the	contributions	of	signaling	proteins	
in	the	PI3K/Akt/mTOR	pathway	to	metabolic	activity	in	breast	cancer	remain	unclear.	Similarly,	
there	 is	 promise	 in	 using	 novel	 imaging	 techniques,	 such	 as	 hyperpolarized	 MRI,	 to	 view	
metabolic	changes	concomitant	with	drug	administration	in	vivo.	This	will	enable	more	definitive	
characterization	of	distinct	types	of	breast	cancer,	which	provides	an	early	assessment	of	drug	
response	in	patients	so	effective	treatment	is	selected.	Here	we	show	that	signaling	proteins	in	
the	 PI3K/Akt/mTOR	 pathway	 distinctively	 impact	 metabolic	 processes	 between	 two	 breast	
cancer	cell	lines:	MCF-7	and	MDA-MB-231.	In	the	study,	small-molecule	inhibitors	BYL719	(PI3K-
alpha	inhibitor),	MK2206	(pan-Akt	inhibitor)	and	rapamycin	(mTOR	complex	1	inhibitor),	restrict	
the	activity	of	signaling	proteins.	Western	blot	analysis	is	conducted	to	examine	the	inhibition	of	
these	 signaling	 proteins	 between	 the	 two	 cell	 lines.	 A	 lactate	 dehydrogenase	 (LDH)	 assay	 is	
performed	to	evaluate	the	relative	rates	of	LDH-A	activity	given	the	inhibition	of	PI3K,	Akt	and	
mTOR	between	the	cell	lines.	Preliminary	results	suggest	that	inhibition	of	mTOR	may	decrease	
LDH-A	 activity	 in	 the	 MCF-7	 cell	 line,	 confirming	 its	 potential	 role	 in	 regulating	 metabolic	
processes.	In	the	MDA-MB-231	cell	line,	it	appears	that	inhibition	of	signaling	proteins	does	not	
significantly	impact	LDH-A	activity.	It	is	hoped	that	significant	findings	in	this	study	will	establish	
the	foundation	for	the	first	clinical	trials	using	hyperpolarized	MRI	to	assess	pathway	inhibition	
and	breast	cancer	metabolism.	As	such,	we	will	more	clearly	understand	the	activity	of	signaling	
proteins	in	breast	cancer	metabolism.	
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EVOLVE:	A	prospective	and	multicenter	evaluation	of	outcomes	for	

quality	of	life,	pain	and	activities	of	daily	living	for	balloon	

kyphoplasty	in	the	treatment	of	Medicare	eligible	patients	with	

vertebral	compression	fractures	

	

John	W	Amburgy,	MD,	Department	of	Neurological	Surgery,	UAB,	Birmingham,	AL,	
D	P	Beall,	MD,	Department	of	Radiology	and	Interventional	Spine	Services,	Clinical	Radiology	of	

Oklahoma,	Edmond,	OK,		
D	K	Datta,	MD,	Orthopedic	Surgery,	Spine	Specialty	Center,	Melbourne,	FL,	

R	W	Easton,	MD,	William	Beaumont	School	of	Medicine,	Oakland	University,	Troy,	MI,		
B	S	Goodman,	MD,	Alabama	Orthopedic,	Spine	and	Sports	Medicine	Associates,	Birmingham,	AL	

D	A	Linville,	II	MD,	Orthopedic	Surgery,		Spine	Specialty	Center,	Memphis,	TN	
S	J	Talati,	MD,	Associate	Professor,	Central	Michigan	University,	Mount	Pleasant,	MI,	

S	Thomas,	Intern,	Clinical	Radiology	of	Oklahoma,	Edmond,	OK	
J	R	Webb,	MD,	Interventional	Radiology,	Musculoskeletal	Imaging	of	Tulsa,	Tulsa,	OK	
M	R	Chambers,	DVM,	MD,	Department	of	Neurological	Surgery,	UAB,	Birmingham,	AL,	

	
Purpose:	 Vertebral	 compression	 fractures	 (VCF)	 resulting	 from	 osteoporosis	 or	 cancer	 are	
common	and	painful.	Worldwide,	osteoporosis	causes	>8.9	million	fractures	annually.	Quality	of	
life	is	threatened	and	mortality	and	morbidity	rates	increase	following	a	VCF.	Kyphoplasty	is	a	
minimally	 invasive	procedure	 to	 stabilize	 a	VCF,	 reduce	pain,	 and	 improve	quality	 of	 life	 and	
mobility.		
	
Methods:	Three	hundred	fifty-four	Medicare	patients	with	painful,	acute	or	subacute,	VCF’s	were	
prospectively	 enrolled	 at	 24	 sites	 with	 343	 undergoing	 kyphoplasty.	 Data	 was	 collected	 at	
baseline,	1,	3,	6	and	12	months.	Four			endpoints	were	SF-36v2	PCS,	EQ-5D,NRS	back	pain	and	
ODI)	at	3	months.		
	
Results:	Back	pain	improved	(scale	0-10)	by	5.2,	5.4,	6.0,	6.2	and	6.3	points,	at	the	7	day,	and	the	
1,	3,	6	and	12	month	time	points,	respectively	(p<0.001	for	each).	ODI	improved	(scale	0-100)	by	
30.5,	35.3,	36.3	and	36.2	points,	at	the	1,	3,	6	and	12	month	time	points,	respectively	(p<0.001	
for	each).	The	SF-36	PCS	(scale	0-100)	improved	10.7,	12.4,	13.4	and	13.8	points,	at	1,	3,	6	and	12	
months	(p<0.001	for	each).	The	EQ-5D	(scale	0-1)	improved	0.316,	0.351,	0.356	and	0.358	points,	
at	 1,	 3,	 6	 and	12	months	 (p<0.001	 for	 each).	 There	were	 five	 adverse	 events(AE)	 considered	
device-	or	procedure-related;	all	of	these	AEs	resolved	with	proper	treatment.	 	Asymptomatic	
cement	leakage	was	reported	in	107/499	(27%)	index	levels	treated.	
	
Conclusion:	Our	 large,	prospective,	multicenter	study	trial	demonstrates	that	kyphoplasty	 is	a	
safe,	 very	 effective	 and	 durable	 procedure	 for	 treating	Medicare	 patients	 with	 VCFs	 due	 to	
osteoporosis	or	cancer.		This	treatment	offers	immediate	and	enduring	benefits	that	last	at	least	
12	months.	 	This	data	suggests	that	patients	undergoing	kyphoplasty	will	benefit	from	a	long-
term	reduction	in	morbidity	and	mortality	that	is	associated	with	these	injuries.	
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Short	Inter-Pregnancy	Interval	and	Adverse	Outcomes:	Evidence	for	

an	Additional	Risk	in	Health	Disparate	Populations	

	
	

Nina	S.	Appareddy,	BS	(1),	Jason	Pryor,	MD	(2),	Beth	Bailey,	PhD	(1)	
(1)	Department	of	Family	Medicine,	East	Tennessee	State	University,	
(2)	Mildred	Stahlman	Division	of	Neonatology,	Vanderbilt	University	

	
Purpose:	Short	 interpregnancy	 interval	 (IPI),	<	18	months	between	pregnancies,	 is	a	potential	
cause	 of	 adverse	 delivery	 and	 birth	 outcomes,	 and	may	 be	 a	 particular	 issue	 in	 populations	
already	experiencing	significant	maternal-child	health	disparities.	Our	goal	was	to	examine	 IPI	
and	delivery/infant	complications	in	Tennessee.	
	
Methods:	 Birth	 certificate	 and	 vital	 records	 data	 compiled	 by	 the	 State	 of	 Tennessee	 were	
available	for	three	years	(2012-2014).	101,912	women	with	1+	previous	delivery	gave	birth	during	
this	period.	 IPI,	number	of	months	between	previous	delivery	and	start	of	current	pregnancy,	
was	 grouped	 as:	 <	 3,	 3-6,	 6-12,	 12-18,	 and	 18-60	 months,	 and	 compared	 on	 delivery/birth	
outcomes,	and	infant	mortality.	
	
Results:	39%	of	deliveries	had	IPI	<	18	months,	and	almost	9%	were	<	6	months,	rates	11%	and	
27%	 higher	 than	 nationally.	 Women	 with	 IPI	 <18	 months	 were	 more	 likely	 to	 be	 younger,	
unmarried,	less	educated	with	lower	income,	pregnancy	smokers,	with	higher	BMI,	and	having	
begun	 prenatal	 care	 later	 compared	with	 IPI	 >18	months	 (p<.001).	When	 adjusted	 for	 these	
confounders,	 IPI	<	18	months	was	associated	with	elevated	risk	for	adverse	delivery	and	birth	
outcomes,	with	effects	strongest	for	IPI	<	6	months	(see	Table).	Follow-up	analyses	examining	IPI	
<	3	months	revealed	50%	or	more	elevated	risk	for	most	outcomes,	including	a	55%	increased	
risk	of	infant	mortality.	Finally,	the	risks	related	to	IPI	<	6	months	were	substantially	higher	for	
the	lowest	income	women,	with	tested	moderator	effects	significant.	
	
Conclusion:	Delivery	complications	and	adverse	child	outcomes	occurred	at	highest	rates	for	IPI	
<	6	months.	Compared	to	nationally,	rates	of	less	than	optimal	IPI	were	higher	in	this	population	
already	experiencing	significant	maternal-child	health	disparities,	with	short	IPI	a	particular	risk	
factor	for	poor	outcomes	for	the	most	disadvantaged	women,	suggesting	yet	another	precursor	
for	adverse	birth	outcomes	in	those	already	most	at	risk.	
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Patient-declared	Sternoclavicular	Joint	Pain:	The	Shoulder’s	Waddell’s	

Sign?	

	
	
Adam	T.	Archie,	BS,	Brent	A.	Ponce,	MD,	Shawna	Watson,	BS,	Mariano	Menendez,	MD,	Eugene	

W.	Brabston	III,	MD,	Gerald	McGwin,	Phd	
Department	of	Orthopaedic	Surgery,	The	University	of	Alabama	Birmingham,	Birmingham,	

Alabama,	USA	
	
	
Introduction:	 Beyond	 organic	 causes	 of	 pain,	 a	 patient’s	 report	 of	 pain	 can	 be	magnified	 by	
nonorganic	sources	(depression,	anxiety,	catastrophic	thinking,	etc).	Previous	studies	have	linked	
psychogenic	pain	to	poor	post-surgical	outcomes	in	multiple	surgical	specialties;	however,	it	has	
never	been	studied	in	shoulder	surgery.		
	
Objectives:	 The	primary	objective	of	 this	 study	was	 to	develop	 a	physical	 exam	 technique	 to	
confirm	or	reject	a	nonorganic	basis	for	pain.	
		
Methods:	Consenting	patients	seeing	one	of	two	sports/shoulder	fellowship	trained	surgeons	at	
an	academic	practice	were	screened	for	study	enrollment.	Patients	who	met	the	inclusion	criteria	
were	given	a	set	of	five	surveys	to	complete,	which	assessed	physical	disability,	self-efficacy	and	
psychological	 health.	 The	 physician	 then	 completed	 a	 comprehensive	 standardized	 physical	
examination	 with	 the	 examining	 physician	 being	 blinded	 to	 the	 patient’s	 survey	 responses.	
Palpation	of	the	SCJ	was	done	with	the	examiner’s	thumbs	and	accompanied	by	the	question,	
“Does	 this	hurt?”.	Patients	were	 then	 sorted	 into	 two	groups	based	on	 their	 confirmation	or	
denial	of	pain	upon	SCJ	palpation.	Responses	to	the	5	surveys	were	then	compared	between	the	
two	groups.	
		
Results:	111	patients	were	enrolled.	The	mean	patient	age	was	57.6	and	59.1%	of	the	sample	was	
female.	Of	the	“positive”	SCJ	palpation	patients,	14	were	female,	7	were	male	with	a	mean	age	
of	54.37.	Patients	with	confirmed	pain	on	SCJ	palpation	had	significantly	different	survey	scores	
when	compared	to	patients	who	denied	pain	upon	SCJ	palpation.	PCS	survey	(p-value	=	0.002),	
PSEQ	survey	(p-value	=	0.017),	QuickDASH	survey	(p-value	=	0.01),	SPADI	survey	(p-value	=	0.001),	
and	PHQ-2	(p-value	=	0.003).		
	
Conclusion:	 Patient	 confirmed	 pain	 upon	 SCJ	 palpation	 suggests	 the	 presence	 of	 nonorganic	
factors	contributing	to	pain	magnification	and	a	possible	underlying	psychological	diagnoses.	

	

	

	

	



	 25	

The	Effects	of	Tumor	Microenvironments	on	Glioblastoma	Growth	

	
	

Adetokunbo	O	Ayokanmbi,	Nathaniel	H	Boyd,	Anita	Hjelmeland.	Department	of	Medicine,	
Division	of	Cell,	Developmental	and	Integrative	BiologyUniversity	of	Alabama	at	Birmingham;	

Birmingham,	AL	
	
	
Purpose:	Glioblastoma	(GBM)	is	a	primary	malignant	and	deadly	brain	tumor	due	to	genetic	and	
epigenetic	 differences	 between	 tumor	 cells.	 Chromodomain-helicase-DNA-binding	 protein	 7	
(CHD7)	was	identified	as	an	epigenetic	factor	consistently	repressed	by	acidic	stress	that	binds	to	
SMAD	transcription	factors	which	are	downstream	mediators	for	Transforming	Growth	Factor	
(TGF)	 signaling,	 regulating	 self-renewal,	 cell	proliferation,	differentiation,	and	migration.	Also,	
recent	 studies	have	 shown	 that	CHD7	may	act	 as	 an	 important	epigenetic	 regulator	 that	 can	
cause	CHARGE	syndrome	when	mutated.		
	
Methods:	The	BTICs	and	293T	cells	infected	with	the	shRNAs	in	the	pGIPZ	vector	were	imaged	
before	and	after	puromycin	selection.	Brain	tumor	initiating	cells	(BTICs)	and	human	kidney	cells	
transfected	 with	 different	 shRNAs	 in	 the	 pGIPZ	 lentiviral	 vector	 were	 subjected	 to	 real-time	
quantitative	PCR	and	western	blot.		
	
Results:	The	results	demonstrate	the	expression	of	CHD7	decreased	in	the	shRNAs	chosen	for	
potential	testing.		
	
Discussion/Conclusion:	These	results	suggest	that	shRNA	containing	the	pGIPZ	vector	targeted	
the	CHD7	and	decreased	the	mRNA	and	protein	expression	of	CHD7.	
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Gestational	Diabetes	Mellitus	From	Inactivation	of	Prolactin	Receptor	

and	MafB	in	Islet	Beta-Cells	

	
	
Ronadip	R.	Banerjee,	M.D.,	Ph.D.	Department	of	Medicine,	Division	of	Endocrinology,	University	

of	Alabama	at	Birmingham	School	of	Medicine,	Birmingham,	AL.	
	
	
β-cell	 proliferation	and	expansion	during	pregnancy	are	 crucial	 for	maintaining	euglycemia	 in	
response	 to	 increased	 metabolic	 demands	 placed	 on	 the	 mother.	 	 Prolactin	 and	 placental	
lactogen	signal	through	the	prolactin	receptor	(PRLR)	and	contribute	to	adaptive	β-cell	responses	
in	pregnancy;	however,	the	in	vivo	requirement	for	PRLR	signaling	specifically	in	maternal	β-cell	
adaptations	remains	unknown.		We	generated	a	‘floxed’	allele	of	Prlr	allowing	conditional	loss	of	
PRLR	in	β-cells.		Here	we	show	that	loss	of	PRLR	signaling	in	β-cells	results	in	gestational	diabetes	
mellitus	(GDM),	reduced	β-cell	proliferation	and	failure	to	expand	β-cell	mass	during	pregnancy.			
Targeted	PRLR	 loss	 in	maternal	β-cells	 in	 vivo	 impaired	expression	of	 the	 transcription	 factor	
Foxm1,	 both	 G1/S	 and	 G2/M	 cyclins,	 tryptophan	 hydroxylase	 1	 (Tph1)	 and	 islet	 serotonin	
production,	whose	 synthesis	 requires	 Tph1.	 	 This	 conditional	 system	also	 revealed	 that	 PRLR	
signaling	 is	 required	 for	 the	 transient	 gestational	 expression	of	 the	 transcription	 factor	MafB	
within	a	subset	of	β-cells	during	pregnancy.	 	MafB	deletion	 in	maternal	β-cells	also	produced	
GDM,	with	inadequate	β-cell	expansion	accompanied	by	failure	to	induce	PRLR-dependent	target	
genes	regulating	β-cell	proliferation.		These	results	unveil	molecular	roles	for	PRLR	signaling	in	
orchestrating	the	physiologic	expansion	of	maternal	β-cells	during	pregnancy.	
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Loss	of	Notch	Ligand	Jagged1	in	the	Osteolineage	Accelerates	

Osteoblast	Differentiation	and	Influences	Trabecular	Bone	

Localization	

	
	
Kaylind	G.	Batey*^,	Rialnat	A.	Lawal+^,	Mary	A.	Georger+,	Benjamin	J.	Frisch,	PhD+	and	Laura	
M.	Calvi,	MD+^;	*Department	of	Biochemistry	&	Molecular	Biology,	Centre	College,	Danville,	
KY;	+Department	of	Pathology	&	Laboratory	Medicine,	University	of	Rochester	School	of	

Medicine,	Rochester,	NY;	^Department	of	Medicine,	Division	of	Endocrinology,	University	of	
Rochester	School	of	Medicine,	Rochester,	NY	

	
	
Notch	Signaling	is	required	for	osteoblast	differentiation;	however,	the	specific	contribution	of	
individual	Notch	ligands	is	undetermined.		To	determine	if	osteolineage	Jagged1	contributes	to	
bone	 homeostasis,	 selective	 deletion	 of	 Jagged1	 in	 osteolineage	 cells	 was	 achieved	 by	 Prx1	
promoter-driven	 Cre	 recombinase	 expression,	 targeting	mesenchymal	 stem	 cells	 (MSCs)	 and	
their	progeny	(PJag1).		Previously,	we	reported	an	increase	in	trabecular	bone	mass	in	the	femur	
of	PJag1	mice	in	comparison	to	wild-type	(WT)	littermates.		However,	when	separately	analyzing	
the	trabecular	areas	proximal	and	distal	to	the	growth	plate,	we	determined	that	the	increased	
trabecular	bone	mass	in	PJag1	mice	was	subtle	in	the	proximal	2mm	region	of	the	femur	and	tibia,	
and	sizable	in	the	distal	3mm	region.	We	also	reported	an	increase	in	global	bone	formation	and	
mature	osteoblasts,	which	is	consistent	with	the	increased	trabecular	bone.	These	past	findings	
suggest	that	loss	of	Jagged1	plays	an	important	role	in	regulating	osteoblastic	populations	farther	
away	from	the	growth	plate	and	near	the	diaphyseal	region.		Since	decreases	in	bone	resorption	
could	 be	 responsible	 for	 the	 increased	 trabecular	 bone,	 we	 studied	 osteoclasts	 populations.		
Despite	previously	 finding	an	overall	 increase	 in	bone	resorption	 in	PJag1	mice,	we	sought	 to	
determine	if	PJag1	mice	have	regional	differences	in	their	osteoclast	populations	to	also	account	
for	the	regional	increase	in	trabecular	bone.		Here,	static	histomophometry	was	performed	to	
conduct	 regional	 counts	of	 osteoclasts,	 visualized	by	 TRAP	 staining	on	paraffin	 limb	 sections.	
Osteoclast	number	and	surface	were	quantified	on	enzymatic	TRAP	stained	paraffin	sections	of	
mice	hind	limbs	in	PJAG	mice	and	littermates	using	a	specially	developed	application	to	analyze	
osteoclasts	on	a	Visiopharm	platform.	In	PJag1	mice,	we	found	a	decrease	in	osteoclast	number	
and	 surface	 area	within	 the	 distal	 region,	 but	 not	 in	 the	 proximal	 region	when	 compared	 to	
wildtype	controls.		Therefore,	our	results	here	demonstrate	that	Jagged1	modulates	bone	mass	
localization	through	osteoclastic	effects	in	addition	to	osteoblastic	effects.	
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Differential	responsiveness	and	sensitivity	of	major	metabolic	tissues	

to	growth	hormone.	

	
	
Ryan	Berry1,	Martin	E.	Young4,	Stuart	J.	Frank1,2,3	,	1Division	of		Endocrinology,	Diabetes,	and	
Metabolism,	Department	of	Medicine,	University	of	Alabama	at	Birmingham,	Birmingham,	AL;	

2Department	of	Cell,	Developmental,	and	Integrative	Biology,	University	of	Alabama	at	
Birmingham,	Birmingham,	AL;	3Endocrinology	Section,	Medical	Service,	Birmingham	VA	Medical	

Center,	Birmingham,	AL;	4Division	of	Cardiovascular	Disease,	Department	of	Medicine,	
University	of	Alabama	at	Birmingham,	Birmingham,	AL.	

	
	
Purpose:	While	knowledge	of	growth	hormone	(GH)	and	its	somatogenic	properties	reaches	back	
for	decades,	it	has	yet	to	be	explicitly	described	whether	major	metabolic	tissues	in	mouse	have	
different	 responses	 and	 sensitivities	 to	 a	 pulse	 of	 GH.	 The	 objective	 of	 this	 study	 was	 to	
understand	the	relative	responsiveness	and	sensitivities	of	major	metabolic	organs,	in	mice,	to	a	
pulse	of	GH.	
	
Methods:	 	 Male	 C57B6J	 mice,	 15	 weeks	 old,	 were	 housed	 in	 standard	 conditions	 under	 a	
12hr:12hr	light:dark	cycle	with	ad	libitum	access	to	a	standard	chow	diet.	At	week	16.5	(+/-3d),	
food	and	bedding	were	removed	from	the	cages	and	wire	bottoms	were	inserted	at	Zeitgeber	
Time	(ZT)	0	(lights	on).		Six	hours	later,	mice	were	injected	via	the	inferior	vena	cava	with	either	
Saline	or	hGH	(2,	4,	8,	12.5,	20,	50,	80,	120,	200	ng/g(bw)).	After	circulating	5	minutes,	the	needle	
was	withdrawn	and	the	heart,	 liver,	kidney,	epididymal	 fat,	and	gastrocnemius	were	resected	
and	flash	frozen	in	liquid	nitrogen.	The	tissue	was	analyzed	via	western	blot.	
	
Results:	 	 Responsiveness	 and	 sensitivity	 were	 assessed	 by	 pSTAT5/STAT5	 ratio.	 The	 liver	
displayed	 the	greatest	 response	 (100%)	 followed	by	gastrocnemius	 (61%),	heart	 (30%),	white	
adipose	 tissue	 (21%),	 and	whole	 kidney	 (8%).	 The	 relative	 responses	 of	 heart,	white	 adipose	
tissue	and	kidney,	but	not	liver,	gastrocnemius,	and	heart	were	explained	by	total	abundance	of	
STAT5.	 Sensitivity	 analysis	 showed	 Liver	 and	 kidney	 to	 be	 statistically	 the	 same	 and	 more	
sensitive	than,	WAT,	heart	and	gastrocnemius.	These	differences	were	not	explained	by	growth	
hormone	receptor	(GHR)	protein	abundance.	
	
Conclusions:	This	study	has	shown	that	different	major	metabolic	tissues	in	mouse	are	distributed	
over	a	wide	range	of	relative	responsiveness	and	sensitivity	and	the	differences	between	tissues	
are	loosely	associated	with	the	relative	abundances	of	GHR	and	STAT5.	
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The	C9orf72	Repeat	Expansion	Disrupts	Nucleocytoplasmic	Transport	

	
	
Savannah	F.	Bifulco*,	Ke	Zhang	PhD+,	Jonathan	Grima+,	Gavin	Daigle+,	Jenna	Glatzer+,	Jeffrey	

D.	Rothstein	MD/PhD+;	*Chemistry,	University	of	West	Florida,	Pensacola,	Florida;	
+Department	of	Neurology,	Johns	Hopkins	University,	Baltimore,	Maryland.	

	
	
The	GGGGCC	 (G4C2)	hexanucleotide	 repeat	expansion	 (HRE)	 in	 the	C9orf72	gene	 is	 the	most	
common	 cause	 of	 familial	 amyotrophic	 lateral	 sclerosis	 (ALS).	 Defects	 in	 nucleocytoplasmic	
transport,	 i.e.	 disrupted	 trafficking	 of	 RNA	 and	 proteins	 to	 and	 from	 the	 nucleus,	 have	 been	
shown	to	play	a	key	role	in	the	pathogenesis	of	C9orf72-mediated	ALS	(C9-ALS).	A	genetic	screen	
in	 Drosophila	 expressing	 30	 G4C2	 repeats	 identified	 a	 genetic	 interaction	 between	 HRE	 and	
RanGAP,	a	key	regulator	of	nucleocytoplasmic	transport.	Immunofluorescent	staining	shows	that	
RanGAP	is	mislocalized	in	C9-ALS	neurons	differentiated	from	induced	pluripotent	stem	(iPS)	cells	
of	C9-ALS	patients.	Consequently,	Ran,	a	master	regulator	of	nucleocytoplasmic	transport	that	is	
downstream	 of	 RanGAP,	 is	 mislocalized	 in	 both	 fruit	 flies	 and	 iPS	 neurons1.	 Interestingly,	
cytoplasmic	 mislocalization	 of	 nuclear	 proteins,	 such	 as	 TDP-43	 and	 FUS,	 is	 a	 common	
phenomenon	 in	 most	 ALS	 patients.	 Hence,	 future	 studies	 will	 focus	 on	 the	 potential	 of	
nucleocytoplasmic	transport	as	a	therapeutic	target	for	C9-	as	well	as	other	types	of	ALS.	
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Smoking	Status	and	Postoperative	Complications	Following	

Cardiopulmonary	Bypass:	A	Retrospective	Study	

	
Joshua	A.	Blackwell.	UAB	School	of	Medicine,	Birmingham,	Alabama.	

Ahmed	F.	Zaky,	MD,	MPH,	FCCM.	Department	of	Anesthesiology	and	Perioperative	Medicine,	
UAB	School	of	Medicine,	Birmingham,	Alabama.	

Ayesha	S.	Bryant,	MD,	MSPH.	Department	of	Anesthesiology	and	Perioperative	Medicine,	UAB	
School	of	Medicine,	Birmingham,	Alabama.	

	
PURPOSE:	It	is	well-established	that	tobacco	smoking	increases	the	risk	of	developing	a	variety	of	
health	issues,	such	as	lung	cancer,	diabetes,	and	cardiovascular	disease.	However,	the	effect	of	a	
patient’s	smoking	status	on	surgical	outcomes	and	postoperative	complications	is	an	active	area	
of	research.	The	purposes	for	this	study	were	to	determine	whether	patients	with	a	history	of	
smoking	are	at	an	increased	risk	of	developing	complications	following	cardiopulmonary	bypass	
surgery	(CPB),	and	to	determine	whether	such	risks	are	dose-dependent.	
	
METHODS:	This	study	was	a	retrospective	chart	review	of	patients	who	were	admitted	to	UAB	
Hospital	 for	 operations	 requiring	 CPB.	 Patients	 were	 categorized	 by	 smoking	 status	 and	
subcategorized	 by	 smoking	 history.	 Smoking	 status	 categories	 included	 Never	 Smokers	 (NS),	
Former	Smokers	(FS),	and	Current	Smokers	(CS).	Smoking	history	subcategories	included	Former	
Smokers	who	quit	 smoking	 greater	 than	15	 years	prior	 (FS>15YA),	 Former	 Smokers	who	quit	
smoking	less	than	15	years	prior	(FS<15YA),	Current	Smokers	with	a	history	of	less	than	25	pack-
years	(CS<25PY),	and	Current	Smokers	with	a	history	of	greater	than	25	pack-years	(CS>25PY).	
Variables	 analyzed	 included	 total	 postoperative	 length-of-stay,	 postoperative	 mortality,	 and	
postoperative	 complications,	 which	 were	 compared	 by	 organ	 system	 involved	 and	 total	
categorical	complications.		
	
RESULTS:	 Eighty-seven	 patients	 were	 included.	 Mean	 postoperative	 length-of-stay	 was	
statistically	 similar	 among	groups	 (Range:	 5.55-7.38	days).	Mortality	 rate,	while	 variable,	was	
statistically	 similar	 among	 groups	 (Range:	 0-0.143).	Mean	number	of	 total	 complications	was	
greatest	 in	 the	 FS>15YA	 group	 (2.00	 vs.	 1.35	 among	NS,	 p=0.01).	 Differences	 in	 incidence	 of	
wound	 infections	 (Range:	 0-0.143),	 renal	 complications	 (Range:	 0-0.353),	 and	 cardiovascular	
complications	(Range:	0.143-0.588)	were	found	not	to	be	statistically	significant	among	groups.	
Incidence	of	pulmonary	complications	was	greatest	 in	 the	CS<25PY	group	 (RR:	1.586,	95%	CI:	
1.038-2.423,	p=0.033).	 Incidence	of	pleural	 effusions	was	greatest	 in	 the	CS<25PY	group	 (RR:	
1.866,	 95%	 CI:	 1.175-2.962,	 p=0.008),	 while	 the	 incidence	 of	 atelectasis	 among	 groups	 was	
statistically	similar	(Range:	0.143-0.364).	Incidence	of	neurological	complications	was	greatest	in	
the	FS>15YA	group	(RR:	19.000,	95%	CI:	1.080-334.256,	p=0.044).		
	
CONCLUSION:	The	incidence	of	pleural	effusions	was	greatest	in	current	smokers	with	a	history	
of	less	than	25	pack-years,	and	the	incidence	of	neurological	complications	was	greatest	in	former	
smokers	who	quit	smoking	greater	than	15	years	prior.		
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Mechanosensation	in	Lung	Tissue	Substrates	Precipitate	Fibroblast	

Phenotypes	of	Varying	Alpha	SMA	Expression	

	
	

Christina	Blaul,	Erica	L.	Herzog.	M.D.	Ph.D,	Huanxing	Sun,	Ph.D;	Department	of	Internal	
Medicine,	Yale	University,	New	Haven,	CT	

	
	
IPF(Idiopathic	Pulmonary	Fibrosis)	is	a	fatal	form	of	interstitial	lung	disease	that	is	characterized	
in	the	accumulation	of	scar	tissue	in	the	lung	and	occurs	for	unknown	reasons.	 	The	incurable	
condition	progressively	leads	to	respiratory	failure	2-3	years	after	diagnosis.	 	Early	hypotheses	
states	chronic	inflammation	as	the	most	prevalent	benefactor	in	the	degeneration	of	lung	tissue;	
however,	current	discoveries	point	to	an	unidentified	stimulus	that	repeats	insult	to	the	alveolar	
epithelium	 repair	 process.	 	One	 theory	 is	 that	 fibroblasts	 respond	 to	 conditions	 in	 the	 local	
microenvironment	and	extracellular	matrix(ECM),	or	 three	dimensional	network	 that	 regulate	
production	of	this	protein.		Studying	the	ultrastructural	cell-matrix	pathways	and	the	biochemical	
makeup	of	the	ECM	structure	is	important	to	understanding	the	repair	process	of	lung	tissue	in	
order	to	clinically	treat	the	disease	entirely.		To	what	extent	will	fibroblasts	from	normal	lung	vs.	
IPF	 lung	 tissue	 respond	 differently	 to	 contact	with	 soft	 and	 stiff	 substrates?	 	 To	 answer	 the	
hypothesis,	the	response	with	contact	to1	kPa	and	20	kPa	of	force	is	a	factor	in	abnormal	lung	
growth	was	tested.		Amino-silanated	and	chloro-silanated	coverslips	are	constructed	to	create	
tunable	polyacrylamide	gels	that	are	statically	compliant	hydrogel	with	varying	concentration	of	
acrylamide	to	bis-acrylamide	solutions	needed	to	form	the	exact	stiffness	of	the	mixture.	The	
monomers	in	acrylamide	produce	a	methylene	crosslink	to	form	an	ECM.	Architectural	distortion	
of	 the	ECM	 is	 the	defining	 reason	 for	 cell	death,	measured	 in	grafts,	or	 cells	per	unit	of	 lung	
tissue.	 	The	minimum	 threshold	 of	 2500	was	 criteria	 for	 calculating	 the	 smooth	muscle	 actin	
expression.		Abnormalities	in	the	culture	were	defined	by	the	transition	that	myofibroblasts	make	
during	migration	and	ECM	deposition.		The	readout	of	the	results	pointed	to	mechanosensation	
due	 to	a	 simple	alteration	 in	 ECM	concentration	 that	produced	a	 four-fold	 increase	 in	αSMA	
expression.	 	 Hydrogels	 constructed	 with	 excessive	 stiffness	 have	 a	 significantly	 different	
alteration	in	tissue	structure	and	functionality	than	those	made	of	a	softer	foundation,	suggesting	
a	different	approach	to	evolving	pharmaceutical	treatments	for	patients	with	the	fatal	respiratory	
disease.		These	data	demonstrate	that	IPF	fibroblasts	display	increased	responsiveness	to	local	
stiffness,	 suggesting	 that	 mechanotransduction	 processes	 might	 be	 an	 opportunity	 for	
intervention	in	fibrotic	lung	disease.	
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Knock-out	of	Obesity-Related	Genes	in	Zebrafish	(Danio	rerio)	Using	

the	CRISPR-Cas9	System	
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*Hampden-Sydney	College,	Hampden-Sydney,	VA;	^Auburn	University,	Auburn,	AL;	+Transgenic	
&	Genetically	Engineered	Models	Core	Facility	(TGEMs),	Department	of	Genetics,	University	of	

Alabama	at	Birmingham,	Birmingham,	AL.	
	
	
Purpose:	To	create	 in	vivo	gene	knockout	models	of	obesity-related	genes	 in	Zebrafish	(Danio	
rerio)	using	CRISPR-Cas9.	
	
Background:	 The	 CRISPR-Cas9	 Endonuclease	 System	 is	 a	 highly	 selective	 genome	 editing	
technique	which	can	be	used	to	create	genetically	engineered	models,	such	as	gene	knock-outs,	
in	Zebrafish	(Danio	rerio).		
	
Results:	We	conduct	the	in	vivo	knock-out	of	11	obesity-related	genes	in	Danio	rerio:	Neuromedin	
S,	Parm1	(prostate	androgen-regulated	mucin-like	protein	1),	Ghrelin,	Leptin-A,	Leptin-B,	Mc4r,	
Cannabinoid	receptor	1,	Pmch	(melanin	concentration	enzyme),	Pmch-l	(melanin	concentration	
enzyme),	Stearoyl-CoA	desaturase	(delta-9-desaturase)	-	Scd,	Stearoyl-CoA	desaturase	(delta-9-
desaturase)	 -	 Scd-b.	 To	 this	end,	we	design	and	 synthesize	~4	 to	5	CRISPR/single	guide	RNAs	
(sgRNA)	per	gene	 to	 target	 specific	 sequences.	We	use	a	 cloning-free	approach	 to	 synthesize	
sgRNA,	and	inject	a	Cas9	ribonucleoprotein	complex	into	one-cell	stage	zebrafish	embryo.	To	test	
the	efficiency	of	nuclease	activity	of	 various	CRISPR/sgRNAs,	we	genotype	embryos	 two	days	
post-fertilization	 using	 a	 PCR-based	 heteroduplex	 mobility	 assay	 (HMA).	 We	 design	 pairs	 of	
genotyping	primers	to	identify	small	insertions-deletions	(‘indels’)	as	well	as	large	deletions.	We	
collect	 data	 from	HMA	 profiles	 post-PCR	 for	 Neuromedin	 S,	 Parm1,	 Ghrelin,	 Leptin-A,	Mc4r,	
Pmch-l,	 Scd,	 and	 Scd-b.	 Subsequently,	 we	 also	 obtained	 sequence	 information	 of	 specific	
mutations	by	Sanger	sequencing	cloned	PCR	products.	F0	animals	are	being	raised	in	an	effort	to	
generate	outcrossed	F1	lines	with	successful	transmission	of	mutant	alleles.	
	
Conclusions:	We	have	evidence	for	active	CRISPR/sgRNAs	that	efficiently	target	Neuromedin	S,	
Stearoyl-CoA	 desaturase	 (delta-9-desaturase)	 -	 Scd,	 Stearoyl-CoA	 desaturase	 (delta-9-	
desaturase)	-	Scd-b,	and	Mc4r	to	cause	gene	knock-outs.	This	is	validated	by	Sanger	Sequence	
Analysis.	HMA	profiles	of	Ghrelin	and	Parm1	also	suggest	gene	knock-out;	 further	analysis	via	
Sanger	Sequencing	is	required	to	confirm.	To	make	knock-out	models	in	Zebrafish	(Danio	rerio)	
more	efficient,	we	are	developing	a	detailed	sgRNA	Synthesis	Workflow	(Cloning	Free	Method);	
available	upon	request	(Lucian@UAB.edu).	
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Closed	Loop	Optogenetic	Control	of	Neural	Circuits	in	vivo:	Developing	

Design	Principles	for	Controlling	Patterns	of	Neural	Firing	Rate	

	
	
Michael	F.	Bolus*,	Adam	A.	Willats*,	Clarissa	J.	Whitmire*,	Christopher	J.	Rozell+,	PhD,	Garrett	
B.	Stanley*,	PhD;	*	W.H.	Coulter	Department	of	Biomedical	Engineering,	GT/Emory	University,	+	

School	of	Electrical	and	Computer	Engineering,	GT	
	
	
Purpose:	 Understanding	 how	 to	 interface	 with	 the	 nervous	 system	 effectively	 has	 become	
increasingly	important	as	the	role	of	neurostimulation	expands	in	the	treatment	of	a	variety	of	
disorders	including	Parkinson’s	disease,	loss	of	sensation,	and	epilepsy.		However,	these	medical	
devices	 rely	 on	 physician	 intervention	 at	 the	 timescale	 of	 weeks	 to	 months	 to	 fine-tune	
stimulation.	A	better	strategy	 is	 to	 ‘close	the	 loop’	around	the	activity	being	controlled,	using	
feedback	 to	 guide	 stimulation	 in	 real-time.	 	 Another	 obstacle	 hindering	 progress	 of	
neurostimulation	 therapies	 is	 a	 dearth	 in	 fundamental	 understanding	 of	 brain	 function.	
Therefore,	we	are	developing	 closed	 loop	optogenetic	 stimulation	 strategies	with	 the	goal	of	
providing	needed	scientific	insight.	
	
Methods:	 Optogenetics	 enables	 control	 of	 neuronal	 activity	 at	 fast	 timescales	 with	 cell	 type	
specificity.	Recently,	our	group	demonstrated	the	use	of	closed	loop	optogenetic	control	(CLOC)	
to	drive	single	unit	firing	to	desired	constant	firing	rates	in	vivo.	In	this	paradigm,	extracellularly	
recorded	neurons	are	isolated	in	somatosensory	thalamus	of	the	anesthetized	rat.	Firing	rate	is	
estimated	online	and	compared	to	a	target	rate.	The	resulting	error	signal	is	filtered	through	a	
controller	and	used	 to	modulate	optical	 stimulation	of	neurons	expressing	channelrhodopsin.	
Here,	we	develop	a	systematic	methodology	for	designing	closed	loop	optogenetic	systems	for	
the	control	of	temporally	dynamic	patterns	in	firing	rate.	
	
Results:	In	our	framework,	the	firing	rate	estimator	is	designed	for	a	control	task	using	simulated	
Poisson	 spike	 trains.	Given	 a	model	 of	 the	 neural	 system	 fit	 to	 experimental	 data,	 controller	
parameters	are	tuned	by	maximizing	closed	loop	performance	on	sinusoidal	firing	rate	tasks.	The	
designed	control	system	is	demonstrated	experimentally.	We	show	that	CLOC	enables	precise	
control	of	sinusoidal	and	more	naturalistic	patterns	in	firing	rate.	
	
Conclusions/Discussion:	Principled	CLOC	design	will	 improve	upon	 commonly-used	open	 loop	
stimulation	strategies,	help	provide	a	better	understanding	of	the	brain,	and	pave	the	way	for	
future	closed	loop	neural	stimulators.	
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The	Effect	of	a	Ketogenic	Diet	on	Ovarian	Cancer	Angiogenesis	

	
	

Taylor	R	Bono,	BS,	Medical	student	at	UASOM,	Birmingham,	AL	
Caroline	Cohen*	

Barbara	Gower,	PhD*	*Department	of	Nutrition	Sciences,	UAB,	Birmingham,	AL	
Angelina	I	Londono,	PhD,	Department	of	Radiation	Oncology,	UAB,	Birmingham,	AL	

Rebecca	Arend,	MD,	Department	of	Obstetrics	and	Gynecology,	UAB,	Birmingham,	AL	
	
	
Purpose:	This	study	is	designed	to	test	the	hypothesis	that	a	Ketogenic	Diet	will	reduce	total	and	
central	 body	 fat,	 reduce	 circulating	 insulin	 and	 glucose,	 and	 reduce	 circulating	 markers	 of	
angiogenesis.		
	
Methods:	The	participants	included	women	diagnosed	with	recurrent	ovarian	cancer	receiving	
care	at	UAB	or	Brookwood	Hospital	between	January	2015	and	March	2016,	>19y	of	age	with	
body	mass	index	(BMI)	between	18.5	and	45	kg/m2.	The	women	were	randomly	assigned	to	be	
in	a	control	or	experimental	group	and	measurements	of	the	following	were	taken	at	baseline	
and	 at	 12	 weeks:	 CA-125	 levels,	 markers	 of	 angiogenesis,	 markers	 of	 inflammation,	 fasting	
concentrations	of	glucose,	insulin,	IGF-1,	IGFBP-1,	c-peptide,	ketones,	and	lipids	(total,	TG,	LDL,	
HDL).	
	
Results:	Fasting	insulin	decreased	an	average	of	5.72	μIU/ml	and	fasting	glucose	decreased	an	
average	of	6.89	mg/dL	in	the	KD	group.	Decreases	in	total	fat	and	android	fat	for	patients	in	the	
KD	 group	 reached	 statistical	 significance	 (P<0.05).	 Average	 decreases	 were	 4.8kg	 and	 0.5kg,	
respectively.	Decreases	in	total	fat	and	android	fat	for	patients	in	the	KD	group	reached	statistical	
significance	(P<0.05).	Average	decreases	were	4.8kg	and	0.5kg,	respectively.		
	
Conclusion:	A	KD	reduces	total	and	android	body	fat,	fasting	glucose,	fasting	insulin,	and	markers	
of	angiogenesis.		These	metabolically	favorable	changes	may	improve	prognosis.	The	trial	is	still	
continuing	to	enroll	participants	as	part	of	a	larger	study.	
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Progressive	abnormalities	in	dendritic	spines	across	human	

Alzheimer’s	disease	

	
	

Benjamin	D.	Boros*+,		Erik	G.	Gentry*,	Elizabeth	L.	Birchall*,	Jeremy	H.	Herskowitz*,	PhD;	
*Department	of	Neurology,	University	of	Alabama	at	Birmingham,	Birmingham,	AL;	

+Undergraduate	Neuroscience	Program,	University	of	Alabama	at	Birmingham,	Birmingham,	AL;	
	
	
Cognitive	decline	 is	a	clinical	hallmark	of	progression	 from	healthy	brain	aging	 to	Alzheimer’s	
disease	 (AD)	while	accumulation	of	amyloid-β	 (Aβ)	and	tau-derived	neurofibrillary	tangles	are	
pathological	hallmarks	of	AD.	There	is	strong	evidence	that	cognitive	impairment	in	AD	is	due	to	
Aβ	and	tau’s	negative	impact	on	synaptic	plasticity.	Development	of	AD	pathology	begins	years	
prior	to	clinical	symptom	onset,	and	during	this	time,	we	hypothesize	that	accumulation	of	Aβ	
and	tau	negatively	impacts	synaptic	plasticity.	Dendritic	spines	are	the	post-synapse	of	excitatory	
neuron	connections,	and	both	the	number	and	shape	of	spines	highly	influence	cognition.	Past	
work	revealed	that	dendritic	spine	density	is	reduced	in	AD	patients	compared	to	age-matched	
controls;	however,	these	studies	neglected	not	only	alterations	in	spine	shape,	but	also	changes	
across	disease	progression.	To	address	these	gaps,	I	investigated	spines	change	from	early	to	late	
stages	of	AD	across	two	brains	regions.	Human	tissues	were	impregnated	by	Golgi	method	and	
imaged	 in	3D	using	brightfield	microscopy.	To	analyze	 spines,	 I	developed	a	novel	method	of	
digital	image	reconstruction	using	Neurolucida360.	My	efforts	revealed	that	loss	of	spine	density,	
increases	 in	 spine	 neck	 extent/head	 diameter,	 and	 changes	 in	 morphological	 spine	 classes	
directly	correlate	with	increasing	neurofibrillary	tau	pathology	in	AD.	My	results	strengthen	the	
hypothesis	that	detrimental	changes	in	spine	density	and	morphology	are	progressive	in	AD	and	
that	 synaptic	 changes	 correlate	 to	 AD	 pathology.	 These	 findings	 are	 likely	 to	 fuel	 new	
experimental	models	of	AD	to	examine	how	neurofibrillary	tau	pathology	is	linked	to	dendritic	
spine	abnormalities	in	AD.	
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Oncometabolite	L-2HG	:	A	potential	regulator	of	the	nucleus	and	

mitochondria	in	renal	cancer	

	
	
Garrett	Brinkley,	Eun-Hee	Shim	PhD,	Hyeyoung	Nam	PhD,	Richard	Kirkman,	Sunil	Sudarshan	MD	
	
	
Purpose:	Oncometabolites	are	small	molecules	that	are	associated	with	tumorigenesis.		Clear	cell	
renal	cell	carcinoma	(ccRCC)	is	the	most	common	form	of	renal	cancer.	Loss	of	14q	is	associated	
with	 more	 aggressive	 disease.	 L-2Hydroxyglutarate	 Dehydrogenase	 (L2HGDH)	 is	 located	 on	
chromosome	14q	and	is	often	lost	in	these	patients.				The	loss	of	this	metabolic	enzyme	leads	to	
accumulation	of	L-2	Hydroxyglutarate	(L-2HG).		L-2HG	is	thought	to	be	created	by	the	“off	target”	
activity	of	various	enzymes	including	from	Malate	Dehydrogenase	(MDH).	There	are	two	forms	
of	 this	 enzyme:	 MDH1(cytoplasmic)	 and	 MDH2	 (mitochondrial).	 It	 is	 unknown	 if	 MDH	 1/2	
produce	L-2HG	in	the	context	of	ccRCC.	It	has	been	proposed	that	L-2HG	is	an	epigenetic	regulator	
via	 inhibition	 of	 Ten	 Eleven	 Ten	 translocation	 (TET)	 enzymes	 which	 convert	 DNA	 5-
methylcytosine	(5mC)	to	5hmC.		In	addition,	TET	enzymes	have	previously	been	demonstrated	in	
the	mitochondria.	 Hence,	 L-2HG	 could	 exert	 its	 effects	 at	 the	 level	 of	 both	 the	 nucleus	 and	
mitochondria.	This	study	examines	the	biochemistry	and	epigenetic	implications	of	raised	L-2HG	
in	order	to	develop	novel	therapeutic	targets.			
Methods:	This	project	utilized	normal	renal	cell	lines	(RPTEC	and	HK2)	and	renal	cancer	cell	lines	
(RXF-393,	OSCR-2	and	A498)	as	well	as	xenograft	models.	shRNA	was	used	to	create	knockdown	
models.		In	addition,	an	L2HGDH	knockout	mouse	was	created	using	CRISPR/Cas9	technology.		
Results:	 Knockout	 mouse	 models	 of	 L2HGDH	 demonstrate	 decreased	 expression	 of	 several	
mitochondrial	 genes	 in	 the	 kidney.	 	MDH1	 and	MDH2	 knockdown	 in	 RCC	 cell	 lines	 leads	 to	
reduced	2HG	levels	and	attenuated	cell	growth.		
Discussion/Conclusion:	L-2HG	generation	in	RCC	cells	is	mediated	by	MDH.		In	addition,	L-2HG’s	
extra	nuclear	activity	may	play	a	role	in	regulating	mitochondrial	gene	expression.		Collectively,	
these	studies	provide	new	insight	into	the	biochemistry	and	epigenetic	impact	of	raised	L-2GH	in	
RCC.	
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Good	Vibrations:	Advanced	cancer	theranostics	for	imaging	contrast	

and	precision	therapeutic	delivery	using	intrinsic	frequency	response	

of	core-shell	drug-loaded	polymer	microbubbles	

	
	
Karim	I.	Budhwani*+,	MSBME;	Patsy	G.	Oliver+,	PhD;	Donald	J.	Buchsbaum+,	PhD;	Mansoor	N.	
Saleh+,	MD;	*Department	of	Materials	Science	and	Engineering,	University	of	Alabama	at	

Birmingham,	Birmingham,	AL;	+Department	of	Medicine,	University	of	Alabama	at	Birmingham,	
Birmingham,	AL	

	
	
More	than	8	million	lives	are	claimed	each	year	by	cancer	with	lifetime	probability	of	developing	
cancer	increasing	to	1-in-2	for	men	and	1-in-3	for	women	over	the	next	5	years.	Chemotherapy	
is	currently	 the	predominant	cancer	treatment	modality,	however,	various	challenges	 impede	
treatment	including	the	absence	of	delivery	control	in	terms	of	shielding,	steering,	and	targeting	
leading	 to	 increased	 off-target	 toxicity.	 Consequently,	 investigation	 of	 narrowing	 the	 area	 of	
chemotherapeutic	delivery	(localized)	to	target	tissue	sites	(targeted)	is	being	vigorously	pursued.	
Solid-vapor	interface	and	surface	tension	properties	of	biocompatible	microbubbles	(MBs)	have	
been	investigated	and	translated	both	as	diagnostic	tools	and	therapeutic	agents.	Recently,	drug-
encapsulated	ultrasound-activated	MBs	have	garnered	considerable	 interest	 for	 theranostic	–	
combined	therapy	and	diagnostics	–	applications.	Here	we	present	our	engineered	dual-control,	
biocompatible,	 core-shell,	 drug-loaded	 polymer	 MBs	 that	 function	 both	 as	 contrast	 agents	
(diagnostic)	 and	 targeted	 drug	 delivery	 (therapy)	 using	 high-precision	 focused	 ultrasound	
triggering.	Our	MBs	fabricated	using	coaxial	electrohydrodynamic	atomization	displayed	higher	
loading	efficiency,	more	uniform	ultrasound	sensitivity,	and	narrower	size	distribution	compared	
with	the	established	double	emulsion	method.	With	radii	in	the	800-3500	nm	range,	our	MBs	can	
flow	freely	through	blood	vessels	of	all	sizes	without	compromising	echogenicity,	resulting	from	
the	 high	 acoustic	 impedance	 mismatch,	 making	 them	 an	 optimal	 theranostic	 vehicle	 for	
enhanced	 imaging	 and	 precision	minimally-invasive	 chemotherapeutic	 delivery	 via	 the	 blood	
stream.	 Moreover,	 this	 theranostic	 modality	 can	 easily	 be	 extended	 to	 treat	 various	 other	
conditions	 including	neurological	 and	 cardio	 vascular	diseases	 such	as	myocardial	 infarctions,	
hypertroic	and	dilated	cardiomyopathy	and	atherosclerosis.	
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Development	of	feed-forward	and	feedback	connections	between	

dLGN	and	TRN	

	
	
Peter	W	Campbell,	William	Guido,	Dept.	of	Anatomical	Sciences	&	Neurobiology,	University	of	

Louisville	
	
	
The	 reciprocal	 connections	 between	 the	 dorsal	 lateral	 geniculate	 nucleus	 (dLGN)	 and	 the	
thalamic	 reticular	 nucleus	 (TRN)	 play	 an	 important	 role	 in	 regulating	 thalamocortical	 activity	
during	different	behavioral	states	such	as	attention,	wakefulness,	and	sleep.	Axon	collaterals	of	
thalamocortical	 neurons	 provide	 feedforward	 excitatory	 input	 onto	 GABAergic	 TRN	 neurons,	
which	in	turn	convey	feedback	inhibition	to	dLGN	relay	neurons.	Here	we	examined	when	and	
how	 these	 circuits	 arise	 during	 early	 postnatal	 life.	 To	 address	 this,	 we	 employed	 mouse	
transgenics	to	visualize	when	these	inputs	appear	and	optogenetics	to	assess	when	functional	
patterns	of	connectivity	emerge.	We	were	able	to	visualize	dLGN	thalamocortical	axons	and	their	
collaterals	in	TRN	using	a	corticotropin	releasing	hormone	–	Cre	recombinase	mouse	crossed	with	
an	Ai9	reporter	 line.	At	birth,	 thalamocortical	axons	could	be	seen	passing	through	TRN,	with	
fibers	and	 their	 collaterals	expanding	 throughout	 the	visual	 sector	by	 the	end	of	week	1.	We	
conducted	in	vitro	whole	cell	recordings	in	acutely	prepared	thalamic	slices	in	transgenic	mice	
that	express	channelrhodopsin	2	(ChR2)	in	CRH-containing	relay	neurons.	Blue	light	stimulation	
of	 CRH-containing	 fibers	 in	 TRN	 evoked	 weak	 postsynaptic	 excitatory	 activity	 after	 the	 first	
postnatal	 week.	 By	 postnatal	 week	 2-3,	 excitatory	 responses	 became	 stronger	 and	 were	 of	
sufficient	strength	to	evoke	Na+	spikes	as	well	as	low	threshold	Ca2+	spikes	and	burst	firing.	Thus,	
the	development	of	feedforward	excitation	from	dLGN	to	TRN	follows	a	time	course	that	is	similar	
to	 that	 of	 the	 feedback	 inhibition	 provided	 by	 TRN,	 suggesting	 that	 both	 arms	 of	 this	 circuit	
develop	in	concert.	By	the	time	adult-like	patterns	of	functional	connectivity	emerge	(after	three	
weeks	 of	 age),	 retinogeniculate	 and	 geniculocortical	 connections	 are	 well	 established,	
descending	 corticothalamic	 connections	 are	 maturing,	 and	 thalamocortical	 rhythms	 are	
beginning	to	take	shape.	
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The	Effect	of	Presence	of	a	State	Trauma	System	on	Intentional	

Firearm-Related	Mortality	Rate	

	
	
Colin	K.	Cantrell,	Russell	L.	Griffin,	PhD,	Thomas	A.	Swain,	MPH,	Kimberly	M.	Hendershot,	MD;	

Department	of	Surgery,	University	of	Alabama	at	Birmingham,	Birmingham,	AL	
	
	
PURPOSE:	To	decrease	 injury	mortality,	 the	ACS	COT	recommended	states	 implement	a	state	
trauma	 system.	The	objective	of	 this	 study	was	 to	determine	 if	 implementation	of	 statewide	
trauma	systems	had	the	same	negative	effect	on	firearm-related	injury	mortalities	as	it	did	on	
overall	injury	mortalities.	
	
METHODS:	For	this	cross-sectional	study,	data	on	firearm-related	intentional	deaths	(suicides	and	
homicides	excluding	 legal	 intervention)	were	collected	by	state	for	2000-2014	from	the	CDC’s	
Web-based	Injury	Statistics	Query	and	Reporting	System	(WISQARS).	For	each	state,	presence	of	
a	state	trauma	system	was	determined	by	year	as	derived	from	state	Public	Health	Department	
information.	A	General	Estimating	Equations	negative	binomial	regression	was	used	to	estimate	
rate	ratios	(RRs)	for	the	association	between	presence	of	a	state	trauma	system	and	intentional	
mortality	rate	using	the	state’s	population	as	an	offset.	
	
RESULTS:	The	proportion	of	states	with	state	trauma	systems	nearly	doubled	from	2000	to	2014.	
Overall,	 there	was	no	association	between	presence	of	 state	 trauma	systems	and	 intentional	
firearm-related	mortality	rate.	The	lack	of	association	remained	for	both	firearm	homicides	and	
suicides.	 The	 lack	 of	 association	 was	 observed	 across	 5-year	 categories;	 there	 was	 noted	
difference	in	the	associations	by	year	for	firearm	homicide,	with	23%	decrease	observed	among	
states	with	a	trauma	system	in	2005-2009	while	a	near-null	effect	was	observed	for	2010-2014.	
Near-null	associations	were	observed	across	the	board	for	firearm	suicide	rate.	
	
CONCLUSION:	 The	 lack	 of	 effect	 of	 trauma	 system	 presence	 on	 firearm	 suicide	 rate	 is	 not	
unexpected	given	the	high	case	fatality	rate	of	these	injuries.	Though	presence	of	a	state	trauma	
system	is	not	associated	with	the	mortality	rate,	it	would	be	of	interest	to	determine	whether	
the	case	fatality	rate	of	intentional	injury	varies	by	presence	of	a	trauma	system.	
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Novel	preclinical	rat	model	of	late	onset	Parkinson’s	disease	

	
	
Sidhanth	Chandra,Tyler	Maltbie,	Hisham	Abdelmotilib,	Valentina	Krendelchtchikova,	Xianzhen	

Hu,	Vedad	Delic,	Ph.D.,	and	Andrew	West	Ph.D.	
Department	of	Neurology,	University	of	Alabama	at	Birmingham,	Birmingham,	Alabama.	

	
	
Purpose:	Parkinson’s	disease	(PD)	is	the	second	most	common	neurodegenerative	disorder	and	
is	characterized	by	the	loss	of	dopaminergic	neurons	in	the	substantia	nigra	pars	compacta	(SNpc),	
leading	to	a	dopamine	deficiency	 in	the	striatum.	Additionally,	 lewy	bodies	(LBs)	are	protease	
resistant,	 insoluble	 aggregates	 of	 alpha-synuclein	 protein	 (α-syn)	 and	 are	 the	 histological	
hallmark	of	PD.	Preformed	fibrils	(PFFs),	generated	from	recombinant	α-syn,	are	able	to	seed	the	
recruitment	 of	 endogenous	α-syn	 into	 aggregates	without	 the	need	 for	 over	 expression.	 The	
G2019S	mutation	in	the	leucine-rich	repeated	kinase	(LRRK2)	is	the	most	common	genetic	risk	
factor	for	late	onset	PD.	The	objective	of	this	study	was	to	create	the	most	relevant	preclinical	in	
vivo	rat	model	for	late	onset	Parkinson’s	disease	by	injecting	PFFs	into	the	SNpc	of	wild	type	and	
transgenic	G2019S-LRRK2	rats.		
	
Methods:	Non-transgenic	and	G2019S-LRRK2	transgenic	rats	were	injected	with	either	PFFs	or	a	
monomeric	α-syn	control.	Rats	were	euthanized	at	1,	3,	and	6	month	time	points.	The	brains	
were	 sectioned,	 and	 fluorescent	 immunohistochemistry	was	 performed	 for	 neuron	 cell	 body	
(NeuN),	phosphorylated	alpha	synuclein	(81A)	and	tyrosine	hydroxylase	(TH).	For	stereological	
quantification	of	TH+	neurons,	brain	sections	were	counterstained	with	DAB.	The	degree	of	TH+	
innervation	of	dorsal	striatum	was	visualized	and	quantified	using	a	LICOR	odyssey	system.		
	
Results:	 We	 report	 caudo-rostral	 cell-to-cell	 transmission	 of	 abnormal	 α-syn	 aggregates,	
degeneration	of	dopaminergic	neurons,	and	decrease	in	TH+	cell	innervation	of	the	striatum.	We	
also	report	LB	inclusions	localize	to	medium	spiny	neurons	in	the	striatum.		
	
Discussion/Conclusion:	This	preclinical	model	recapitulates	the	pathology	observed	in	late	onset	
PD	because	lewy	body	like	inclusions	are	spread	in	a	human	like	caudo-rostral	manner	from	the	
substantia	nigra	to	the	dorsal	striatum	and	motor	cortex.	Additionally,	there	is	degeneration	of	
TH+	neurons	and	TH+	neuronal	projections	in	the	SNpc	and	striatum	respectively.	
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Three	Dimensional	Metabolic	Imaging	of	Organoids	

	
	
Fuyao	Chen,	Tiffany	M.	Heaster;	Joe	T.	Sharick;	Melissa	C.	Skala,	PhD.	Department	of	Biomedical	

Engineering,	Vanderbilt	University,	Nashville,	TN,	USA	
	
	
Tumor	organoids	provide	a	physiologically	relevant	3D	model	to	aid	in	new	drug	development.	
Previous	studies	have	measured	metabolic	response	to	drug	treatment	in	organoids	using	optical	
metabolic	 imaging	 (OMI).	 OMI	 quantifies	 cellular	 metabolism	 on	 a	 single-cell	 level	 using	
multiphoton	 microscopy	 of	 the	 autofluorescent	 co-enzymes	 NAD(P)H	 and	 FAD.	 Both	 the	
fluorescence	intensity	and	the	lifetime	of	the	molecules	are	measured.	The	optical	redox	ratio,	
which	 indicates	relative	amounts	of	NAD(P)H	and	FAD	in	cells,	provides	a	dynamic	readout	of	
cellular	metabolism.	NAD(P)H	and	FAD	fluorescence	lifetimes	report	on	differences	in	enzyme	
activities.	The	goal	of	this	study	is	to	use	OMI	to	quantify	the	treatment	response	of	organoids	as	
a	 function	 of	 depth	 within	 the	 organoid.	 Polyomavirus	 Middle-T(PyVMT)	 organoids	 were	
generated	from	excised	tumor	tissue	and	then	grown	in	culture.	The	organoids	were	treated	with	
drug	combination	of	XL147	(P13K	pathway	inhibitor)	and	paclitaxel	(chemotherapy).	Multiphoton	
FLIM	images	were	acquired	every	5	microns	in	depth	for	each	organoid,	at	24,	48	and	72	hours	
after	treatment.	The	FAD	lifetime	decreases	72	hours	after	treatment	with	XL147	and	paclitaxel	
(p<0.05	and	p<0.001),	and	the	redox	ratio	decreases	24	hours	after	treatment	(p<0.001).	These	
metabolic	changes	are	consistent	throughout	the	depth	of	the	organoid	(p<0.05).	Ultimately,	this	
study	could	confirm	that	the	cell-level	metabolic	response	to	drug	treatment	within	organoids	is	
consistent	throughout	the	3D	volume.	
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Recognition	of	Neurofibromatosis	Type	1	with	Facial	Dysmorphology	

Novel	Analysis	

	
	
Carly	A.	Cignetti.	Anna	C.	E.	Hurst,	M.D.,	M.S.;	Department	of	Genetics,	University	of	Alabama	at	

Birmingham,	Birmingham,	Alabama.	
	
	
Purpose:	A	wide	variety	of	dysmorphic	 facial	 features	have	been	reported	 in	people	with	 the	
genetic	condition	Neurofibromatosis	type	1	(NF1),	but	a	characteristic	facial	gestalt	has	not	been	
described.	The	primary	objective	of	this	study	is	to	determine	whether	NF1	can	be	recognized	by	
a	distinct	facial	pattern,	and	to	assess	for	NF1	genotype-facial	phenotype	relationships.	
Methods:	Up	to	three	full-face	photographs	(frontal,	left-lateral,	and	right-lateral	views)	of	100	
people	with	clinical	and/or	molecular	diagnoses	of	NF1	will	be	captured	and	submitted	to	FDNA®	
to	 be	 analyzed	 by	 Facial	 Dysmorphology	 Novel	 Analysis	 (FDNA)	 software,	 a	 technology	 that	
generates	topographical	data	from	two-dimensional	images.	FDNA’s	research	experts	will	fully	
analyze	 the	 data,	 assessing	 for	 patterns	 within	 the	 NF1	 cohort,	 associations	 between	 NF1	
genotype	(self-reported	deletion	or	other	mutation)	and	facial	phenotype,	and	relationships	to	
other	genetic	conditions	previously	characterized	by	FDNA.		
Results:	This	research	will	either	identify	or	fail	to	identify	a	distinct	facial	gestalt	associated	with	
NF1,	NF1	genotype-facial	phenotype	correlations,	and	similarities	between	the	facial	phenotype	
of	NF1	and	that	of	other	genetic	conditions	previously	characterized	by	FDNA.	
Conclusion:	In	the	case	that	a	distinct	facial	pattern	associated	with	NF1	is	identified,	the	results	
would	be	added	to	the	FDNA	database,	and	every	photo	subsequently	submitted	to	FDNA	would	
be	screened	 for	 the	NF1	 facial	gestalt.	This	would	support	an	early	diagnosis	of	NF1,	and	 the	
clinical	utility	of	the	non-invasive	and	cost-effective	FDNA	technology	as	a	screening	tool	for	this	
condition.	Benefits	include	saving	time	and	money	that	might	be	spent	exploring	other	causes	of	
symptoms,	 and	 knowing	 to	 screen	 for	 and	manage	 potentially	 life-threatening	 complications	
associated	with	NF1.	
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Follow-up	Evaluation	of	Toxicant	Associated	Steatohepatitis	in	a	PCB-

exposed	Cohort	Reveals	Worsening	Liver	Injury	Despite	Reductions	in	

Serum	PCB	Levels	

	
Heather	B.	Clair(1),	Christina	M.	Pinkston(2),	Marian	Pavuk,	MD,	PhD(3),	Guy	Brock,	PhD(2),	

Russell	A.	Prough,	PhD(1),	K.	Cameron	Falkner,	PhD(4),	Craig	J.	McClain,	MD(4,	5,	6,	7),	Matthew	
C.	Cave.	MD(1,	4,	5,	6,	7);	(1)	Department	of	Biochemistry	and	Molecular	Genetics,	University	of	

Louisville	School	of	Medicine,	Louisville,	KY,	(2)	School	of	Public	Health	and	Information	
Sciences,	University	of	Louisville,	Louisville,	KY,	(3)	Agency	for	Toxic	Substances	and	Disease	
Registry	(ATSDR),	Atlanta,	GA,	(4)	Department	of	Medicine	Division	of	Gastroenterology,	
Hepatology	and	Nutrition,	University	of	Louisville	School	of	Medicine,	Louisville,	KY,	(5)	
Department	of	Pharmacology	and	Toxicology,	University	of	Louisville	School	of	Medicine,	
Louisville,	KY,	(6)	The	Robley	Rex	Veterans	Affairs	Medical	Center,	Louisville,	KY,	(7)	The	

KentuckyOne	Health	Jewish	Hospital	Liver	Transplant	Program,	Louisville,	KY.	
	
Purpose:	 Toxicant	 associated	 steatohepatitis	 (TASH)	 is	 associated	 with	 exposures	 to	
environmental	 chemicals.	Because	TASH	 is	distinct	 from	other	etiologies	of	 steatohepatitis,	 it	
may	elude	detection	by	clinical	liver	function	tests	(LFTs).		Polychlorinated	biphenyls	(PCBs)	are	
persistent	 organic	 pollutants	 present	 in	 100%	 of	 US	 adults.	 	 In	 epidemiological	 studies,	 PCB	
exposure	 was	 associated	 with	 elevations	 in	 LFTs,	 indicating	 liver	 injury.	 	 However,	 these	
elevations	occur	within	the	clinically	normal	range	and	are	insufficient	to	diagnose	liver	injury.		
	
Methods:		PCB-exposed	subjects	were	recruited	from	residences	in	Anniston,	Alabama.		Serum	
samples/survey	responses	were	obtained	from	774	subjects	between	2005-2007	(ACHS1)	and	
serum	 was	 screened	 for	 levels	 of	 35	 PCB	 congeners,	 as	 well	 as	 biomarkers	 of	 liver	 injury,	
inflammation,	and	metabolic	dysregulation.		In	a	2014	re-contact	study	(ACHS2),	45%	of	original	
subjects	participated,	and	additional	assays	included	levels	of	additional	congeners,	endotoxin,	
antioxidant	capacity,	and	clinical	laboratory	LFTs.			
	
Results:	 Based	 on	mechanistic	 biomarkers,	 60%	 of	 the	 ACHS1	 cohort	 had	 liver	 disease,	 with	
predominantly	 necrotic	 (vs.	 apoptotic)	 character,	 indicative	 of	 TASH,	 in	 85%	 of	 those	 cases,	
accompanied	by	increases	in	pro-inflammatory	and	pro-fibrotic	biomarkers	and	increased	insulin	
resistance.	In	ACHS2,	although	serum	PCB	levels	decreased,	liver	injury	persisted,	with	further	
increases	 in	 pro-fibrotic	 biomarkers.	 	 Although	 the	 subset	 of	 ACHS2	 with	 TASH	 showed	
significantly	 elevated	 LFTs	 compared	 to	 the	 subset	 without	 liver	 disease,	 elevations	 did	 not	
exceed	clinical	normal	range.		In	ACHS1	and	ACHS2,	liver	injury	was	associated	with	serum	levels	
of	specific	PCB	congeners,	but	not	with	ΣPCB	congeners.		
	
Conclusions:	Serum	PCB	levels	decreased	in	ACHS	participants	over	time,	however,	liver	injury	
persisted	 and	worsened.	 	 Despite	 high	 BMI,	 liver	 injury	 in	 this	 cohort	was	 exposure-related,	
rather	 than	 obesity-related	 (TASH	 vs.	 NASH),	 based	 on	mechanistic	 biomarkers.	 As	 for	many	
individuals	with	TASH,	subclinical	LFT	elevations	may	impede	diagnosis	and	delay	intervention,	
resulting	in	disease	progression.43	
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Radiolabeling	and	Biodistribution	Studies	of	Bromophene;	a	

Polybrominated	Biphenol	Exhibiting	Activity	Against	Methicillin	

Resistant	Staphylococcus	aureus	
	
	

Nicholas	A.	Clanton*,	Jennifer	L.	Burkemper,	Ph.D.*,	Suzanne	E.	Lapi,	Ph.D.*,	Laszlo	Kurti,	
Ph.D.**,	Carolyn	Cannon,	M.D.,	Ph.D.***	

*Department	of	Radiology,	University	of	Alabama	at	Birmingham,	Birmingham,	AL	
**Department	of	Chemistry,	Rice	University,	Houston,	TX	

***Department	of	Microbial	Pathogenesis	and	Immunology,	Texas	A&M	University	Health	
Science	Center,	College	Station,	TX	

	
	
Purpose:	Hospital	acquired	 infections	 involving	multi-drug	resistant	bacteria	are	an	 increasing	
problem	 in	 the	 US	 healthcare	 system.	 Polybrominated	 biphenyl	 molecules	 secreted	 by	 the	
marine	bacterium	Pseudoalteromas	phenolica,	which	have	antimicrobial	activity,	are	promising	
candidates	for	future	use	in	therapy.	One	particular	molecule,	bromophene	(also	referred	to	as	
MC21-A),	 has	 shown	 substantial	 activity	 against	 several	 strains	 of	 methicillin	 resistant	
Staphylococcus	aureus,	often	outperforming	treatment	with	vancomycin,	the	current	standard	
of	 care.	 The	 goal	 of	 this	work	was	 to	 assess	 the	 biological	 distribution	 of	 bromophene	using	
radioactive	versions	of	this	compound.	
	
Methods:	 Bromophene	 was	 radiolabeled	 with	 either	 76Br	 or	 77Br,	 which	 are	 isotopes	 for	
positron	emission	tomography	(PET),	or	single	photon	emission	computed	tomography	(SPECT)	
imaging.	 A	 tributyltin	 precursor	 was	 synthesized	 by	 palladium	 catalyzed	 halogen	 exchange.	
Labeling	 was	 achieved	 with	 aqueous	 76/77Br-bromide	 in	 oxidative	 conditions	 to	 promote	
electrophilic	aromatic	substitution.	Efficiency	of	labeling	and	purity	was	determined	using	radio-
HPLC	analysis.		
	
Results:	The	tributyltin	precursor	was	synthesized	in	55%	yield.	Precursor	identity	was	verified	
using	 1H	 NMR	 and	 labeling	 was	 confirmed	 by	 HPLC	 analysis.	 Preliminary	 HPLC	 data	 show	
successful	radiolabeling	of	the	tin	precursor	with	76/77Br.	
	
Discussion/Conclusion:	After	labeling	and	purification	of	the	target	compound	is	optimized,	PET	
imaging	will	be	used	to	assess	the	biodistribution	of	bromophene	in	mice.	The	relatively	long	half-
life	of	76Br	(16.0	hours)	allows	for	imaging	over	the	course	of	several	hours.	This	will	allow	for	
tracking	 of	 uptake,	 accumulation,	 and	 excretion	 of	 bromophene,	 which	 will	 give	 an	 idea	 of	
pharmacokinetics	and	potential	toxicity.	These	studies	will	help	determine	if	bromophene	is	a	
viable	candidate	for	a	new	class	of	antibacterial	drugs.	
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Endothelial-Derived	Endothelin-1	(ET-1)	Does	Not	Contribute	to	α1-

adrenergic	Sensitivity	in	the	Aorta	

	
	

Hannah	Clark*+,	Brandon	M.	Fox*,	Paramita	Pati*,	PhD,	Jennifer	S.	Pollock*,	PhD;	*Cardio-
Renal	Physiology	&	Medicine,	The	University	of	Alabama	at	Birmingham,	Birmingham,	AL;	

+Department	of	Chemistry,	The	University	of	Evansville,	Evansville,	IN	
	
	
Acute	behavioral	stress	induces	increased	circulating	ET-1	levels	and	elevated	blood	pressure	in	
both	humans	and	rodents.	We	have	previously	shown	that	endothelial-specific	ET-1	knockout	
(VEETKO)	mice	do	not	exhibit	an	acute	stress-induced	increase	in	circulating	ET-1	and	exhibit	a	
blunted	 blood	 pressure	 response	 to	 acute	 stress	 compared	 to	 control	 mice.	 Additionally,	
endothelial-derived	ET-1	is	implicated	as	a	potent	pro-inflammatory	stimulus.	We	hypothesized	
that	endothelial-derived	ET-1:	1)	mediates	sensitivity	to	α1-adrenergic	constriction	 in	vascular	
tissue,	and	2)	promotes	systemic	inflammation.	To	test	the	first	hypothesis,	we	conducted	wire	
myography	utilizing	ex	vivo	aortic	rings	from	VEETKO	and	control	mice	to	generate	cumulative	
concentration-response	curves	to	the	α1-adrenergic	receptor	agonist	phenylephrine.	In	the	aorta,	
no	difference	was	observed	in	EC50	(-7.07±0.05	vs.	-7.03±0.06	log[PE,M],	p=0.57)	or	maximum	
constriction	 (90.2±0.6	 vs.	 88.3±2.0,	 %KCl,	 p=0.39),	 in	 control	 vs.	 VEETKO	 mice	 respectively,	
suggesting	 that	 endothelial-derived	 ET-1	 does	 not	 contribute	 to	 the	 aortic	 sensitivity	 to	 α1-
adrenergic	 activation.	 To	 test	 the	 second	 hypothesis,	 male	 mice	 were	 subjected	 to	 acute	
behavioral	stress,	and	at	30	minutes	post-stress,	plasma	cytokine	and	pro-inflammatory	marker	
levels	 were	 examined	 using	 a	 144	 target	 protein	 array.	 E-Cadherin	 was	 significantly	 lower	
(p=0.03),	 and	 IGFBP2	 was	 higher	 (p=0.01),	 in	 plasma	 of	 VEETKO	 compared	 to	 flox	mice.	 No	
difference	was	observed	in	the	other	142	markers	examined.	Together,	these	findings	suggest	
that	 the	aorta	does	not	contribute	 to	 the	blunted	blood	pressure	 response	 to	acute	stress	 in	
VEETKO	 mice	 and	 that	 endothelial-derived	 ET-1	 does	 not	 considerably	 affect	 systemic	
inflammation	after	30	minutes	of	behavioral	stress.	
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Cloning	of	the	transcription	factor	MyoD	into	a	tetracycline	inducible	

lentiviral	vector	to	enhance	muscle	differentiation	of	stem	cells	

	
	

Juan	J.	Clark;	Harvey	Allen;	Alexandra	Peister,	Ph.D.,	Department	of	Biology,	Morehouse	
College,	Atlanta,	Georgia	;	and	Elizabeth	Deimeke,	M.S.	

	
	
The	research	that	was	conducted	was	focused	around	muscle	tissue	differentiation	from	stem	
cells.	Lentivirus	DNA	plasmids	were	produced	to	express	the	muscle	specific	transcription	factor	
MyoD.	MyoD	acts	as	a	transcriptional	activator	that	promotes	transcription	of	muscle-specific	
target	genes	and	plays	a	role	in	muscle	differentiation.	The	tested	hypothesis	was	if	tetracycline	
is	used	to	induce	a	lentiviral	plasmid	containing	MyoD,	IRES,	and	fluorescent	protein	genes,	then	
the	inserted	constructs	will	total	approximately	3,000	base	pairs	in	length.	The	method	for	this	
experiment	began	with	the	MyoD	gene	was	cut	from	a	CMV-MyoD	plasmid,	then	it	was	inserted	
into	the	Tet-one	lentivirus	vector	that	will	express	MyoD	when	activated	by	tetracycline.	PCR	was	
used	to	ensure	the	DNA	was	inserted	into	the	vector	in	the	correct	orientation.	The	presence	of	
the	MyoD	gene	in	the	lentivirus	vector	was	confirmed	by	gel	electrophoresis.	Then	an	internal	
ribosomal	entry	site	(IRES)	and	a	fluorescent	protein	gene	were	added	to	the	MyoD	transcription	
factor/Tet-one	vector.	These	DNA	vectors	will	be	used	to	produce	lentiviruses	that	will	then	be	
transduced	 into	murine	embryonic	 stem	cells.	After	 transduction,	 tetracycline	will	be	used	 to	
transiently	 induce	 the	 expression	 of	 the	 MyoD	 transcription	 factor.	 Visualization	 with	 gel	
electrophoresis	 suggested	 that	 the	 inserts	 were	 present	 in	 the	 plasmid,	 which	 supports	 the	
hypothesis.	 Therefore,	 this	 plasmid	 containing	 the	MyoD	 transcription	 factor	 can	 be	 used	 to	
make	a	 lentivirus.	Future	research	will	 focus	on	determining	 if	 the	 induction	of	the	transgene	
expression	will	enhance	skeletal	muscle	differentiation	of	the	embryonic	stem	cell.	
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Ocular	and	Vestibulo-Ocular	Biomarkers	for	Concussion	in	Collegiate	

Student	Athletes	

	
	

Graham	D.	Cochrane1,	Jennifer	Braswell-Christy,	PT,	PhD2,	Claudio	Busettini,	PhD3,	Anwar	
Almutairi,	PT2,	Katherine	K.	Weise,	OD3	

1.Medical	Scientist	Training	Program,	University	of	Alabama	at	Birmingham,	Birmingham	AL	
2.Department	of	Physical	Therapy,	University	of	Alabama	at	Birmingham,	Birmingham	AL	
3.Department	of	Vision	Sciences,	University	of	Alabama	at	Birmingham,	Birmingham	AL	
4.Department	of	Optometry,	University	of	Alabama	at	Birmingham,	Birmingham	AL	

	
	
Purpose:	Sports-related	mild	traumatic	brain	injuries,	also	known	as	concussions,	are	now	known	
to	be	incredibly	common	and	yet	are	difficult	to	diagnose.	Concussion	diagnoses	are	primarily	
based	on	subjective	symptom	scores.	Two	of	 the	most	common	symptoms	of	concussion	are	
dizziness	and	blurred	vision,	suggesting	there	may	be	a	visual	and/or	vestibular	component	to	
concussion.	We	seek	to	determine	whether	or	not	measurable,	consistent	changes	in	vestibulo-
ocular	 function	 occur	 following	 concussion.	Methods:	 Using	 a	 rotary	 chair	 equipped	with	 an	
infrared	eye	tracking	system,	and	in	partnership	with	UAB	athletics,	we	will	complete	baseline	
ocular	and	vestibulo-ocular	testing	on	an	extensive	eye	tracking	battery	on	student	athletes.	Any	
athlete	diagnosed	with	a	concussion	will	return	to	complete	a	post-injury	battery	within	48	hours	
of	injury	to	see	any	changes	in	eye	or	vestibular	function	related	to	concussion	injury.	Our	battery	
includes	 horizontal/vertical	 saccades,	 anti-saccades,	 predictive	 saccades,	 visual	 and	 auditory	
reaction	times,	subjective	visual	horizontal/vertical	(SVH	and	SVV),	and	vestibulo-ocular	function	
tests.	Results:	30	athletes	 (age	19.8±1.7,	11	 female,	19	male)	 from	the	 football	and	women’s	
soccer	teams	have	been	recruited	for	baseline	testing.	Preliminary	data	shows	an	anti-saccade	
error	 rate	 of	 60±20%,	 visual	 and	 auditory	 reaction	 latency	 of	 278±76ms	 and	 285±44ms,	
respectively,	 an	 SVH	 mean	 error	 of	 0.81±1.7	 and	 SVV	 mean	 error	 of	 0.54±1.68	 degrees.	 A	
significant	difference	in	predictive	saccades	between	genders	was	found	with	women	performing	
significantly	better	(p	=	0.01)	by	predicting	10	out	of	12	pattern	movements	vs	5	of	12	for	males.	
Conclusions:	 While	 our	 primary	 goal	 is	 investigating	 post-injury	 outcomes,	 our	 preliminary	
baseline	 data	 and	 feedback	 from	 athletes	 indicates	 that	 our	methods	 of	 data	 collection	 are	
producing	expected	results	and	that	the	battery	is	not	too	cumbersome	mentally	on	the	athletes.	
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Identification	of	Region-Specific	miRNA-mRNA	Networks	in	the	Dorsal	

Raphe	and	Amygdala	of	High-Responder/Low-responder	Rats.	

	
	

Joshua	L.	Cohen,	B.S.1,	Anooshah	E.	Ata,	B.S.2,	Nateka	L.	Jackson,	B.S.3,	Elizabeth	J.	Rahn,	
Ph.D.3,	Ryne	C.	Ramaker,	B.S.1,4,	Sara	Cooper,	Ph.D.4,	Ilan	A.	Kerman,	M.D./Ph.D.5,	and	Sarah	

M.	Clinton,	Ph.D.5	
1	Medical	Scientist	Training	Program,	University	of	Alabama-Birmingham,	USA		

2	University	of	Alabama-Birmingham	School	of	Medicine,	USA	
3	Department	of	Neurobiology,	University	of	Alabama-Birmingham,	USA	

4	HudsonAlpha	Institute	for	Biotechnology,	Huntsville,	AL,	USA		
5	School	of	Neuroscience,	Virginia	Tech	University,	USA	

	
	
Purpose:	 Chronic	 stress	 triggers	 a	 variety	 of	 physical	 and	mental	 health	 problems,	 and	 how	
individuals	 cope	with	 stress	 influences	 risk	 for	 emotional	 disorders.	 To	 investigate	molecular	
mechanisms	underlying	distinct	stress	coping	styles,	we	utilized	rats	that	were	selectively-bred	
for	differences	in	emotionality	and	stress	reactivity.	High	Responder	(HR)	rats	vigorously	explore	
new	environments	compared	to	rats	bred	for	 low	novelty	response	(Low	Responders,	LRs).	 In	
addition	 to	 differential	 stress	 responses,	 HR/LR	 rats	 recapitulate	 a	 phenomenon	 observed	 in	
humans,	that	proactive	vs.	reactive	coping	styles	predict	vulnerability	to	different	stressors.	Our	
objectives	were	to	determine	if	differences	in	transcriptomics	within	key	brain	regions	related	to	
stress	response	may	contribute	to	the	HR/LR	stress	phenotype	
	
Methods:	 Immunohistochemistry	 to	 measure	 the	 number	 of	 c-Fos	 (a	 marker	 of	 neuronal	
activation)	and	Tph	(a	marker	of	serotonin	neurons)	in	the	dorsal	raphe	and	amygdala	of	shock-
exposed	HR/LR	rats.	Sequencing	of	mRNA	and	miRNA	from	dorsal	raphe	and	amygdala	of	HR/LR	
rats.	
	
Results:	Shock	exposure	elicited	greater	activation	of	HR	rats’	caudal	dorsal	raphe	serotonergic	
cells	 compared	 to	 LRs,	 but	 lead	 to	 more	 pronounced	 activation	 throughout	 LRs’	 amygdala	
compared	to	HRs.	RNA-sequencing	revealed	271	mRNA	transcripts	and	33	microRNA	species	that	
were	 differentially	 expressed	 in	 HR/LR	 raphe	 and	 amygdala.	 We	 identified	 microRNA-mRNA	
networks	 that	 differed	 in	 either	 the	 HR/LR	 dorsal	 raphe	 or	 amygdala.	 In	 the	 dorsal	 raphe,	 a	
predicted	network	 linked	 three	microRNAs	down-regulated	 in	 LRs	 (miR-206-3p,	miR-3559-5p,	
and	miR-378a-3p)	to	repression	of	microglia	and	immune	response-related	genes	(Cd74,	Cyth4,	
Nckap1l,	and	Rac2)	that	were	up-regulated	in	LR	dorsal	raphe.	In	the	amygdala,	another	network	
linked	miR-124-5p,	miR-146a-5p,	miR-3068-3p,	miR-380-5p,	miR-539-3p,	and	miR-7a-1-3p	with	
repression	of	chromatin	remodeling-related	genes	(Cenpk,	Cenpq,	Itgb3bp,	and	Mis18a).	
	
Conclusion:	 	Overall	 this	work	highlights	 potential	 drivers	of	 gene-networks	 and	downstream	
molecular	pathways	within	the	raphe	and	amygdala	that	contribute	to	individual	differences	in	
stress	coping	styles	and	stress	vulnerabilities.	
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Rehabilitation	Referral	for	Patients	with	Irreversible	Vision	

Impairment	in	a	Publicly	Funded	County	Clinic	

	
	
Michael	A.	Coker,	Cynthia	Owsley	Ph.D.,	Department	of	Ophthalmology,	University	of	Alabama	

at	Birmingham,	Birmingham,	AL	
	
	
PURPOSE:	A	significant	public	health	challenge	for	the	U.S.	is	the	large	number	of	Americans	with	
eye	conditions	that	have	caused	irreversible	vision	impairment.	African	Americans,	particularly	
those	who	are	uninsured,	have	higher	rates	of	irreversible	vision	impairment	compared	to	other	
segments	of	the	populations	There	is	little	to	nothing	known	about	their	knowledge,	attitudes,	
and	beliefs	about	the	availability,	purpose,	and	benefits	of	visual	rehabilitation	services	and	their	
perceived	barriers	to	rehabilitation	care.	The	ophthalmology	clinic	at	Cooper	Green	Mercy	Health	
Services	provides	an	excellent	opportunity	to	address	these	questions.	
	
OBJECTIVE:	 For	 patients	 with	 irreversible	 vision	 impairment,	 to	 examine	 their	 knowledge,	
attitudes,	and	beliefs	about	visual	rehabilitation	services	including	their	purpose,	benefits,	and	
availability,	and	their	perceived	barriers	to	rehabilitation	services	and	enablers	to	rehabilitation	
services.	
	
METHODS:	Written	informed	consent	is	obtained	from	all	participants.	The	medical	record	from	
the	most	recent	comprehensive	eye	examination		provides	information	on	visual	acuity,	visual	
field,	 demographics,	 etiology	 of	 vision	 impairment,	 whether	 vision	 impairment	 is	 stable	 or	
progressive,	age	of	onset	of	eye	condition	causing	impairment,	age	of	onset	for	vision	impairment,	
refractive	error,	current	correction,	referrals	to	visual	rehabilitation	services,	and	any	follow-up	
referral	reports	on	rehabilitation	care.	The	participant	will	also	be	asked	about	previous	use	of	
visual	rehabilitation	services,	the	reasons	for	not	going	if	referred	to	rehabilitation	services,	and	
experiences	with	 rehabilitation	 services	 if	 they	 did	 in	 fact	 go	 (e.g.,	 satisfaction,	 beliefs	 as	 to	
whether	they	helped).	
	
RESULTS:	The	study	is	ongoing.	79	participants	have	been	enrolled	in	the	study	to	date.	Thus	far	
80%	of	participants	acknowledge	that	they	have	a	vision	impairment.	94%	stated	that	they	have	
never	heard	of	“low	vision	rehabilitation	services”.	
	
CONCLUSIONS:	Enrollment	of	participants	will	continue	through	the	end	of	November	2016,	at	
which	time	data	will	be	analyzed.	
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The	Role	of	Thrombospondin	Receptor	Alpha-2-Delta-1	in	Synaptic	

Organization	of	the	Visual	Cortex	

	
	

Brittney	J.	Coleman,	Department	of	Neurobiology,	University	of	Alabama	at	Birmingham	
	W.	Christopher	Risher,	PhD,	Department	of	Cell	Biology,	Duke	University,	Durham,	NC	

Cagla	Eroglu,	PhD,	Duke	University	Institute	for	Brain	Sciences,	Duke	University,	Durham,	NC	
	
	
Purpose:	CNS	development	 	 is	a	period	of	 intense	synapse	formation	and	cellular	 interactions	
between	 neurons	 and	 astrocytes	 and	 is	 the	 basis	 for	 signaling	 and	 regulation	 for	 synapse	
development	in	the	brain.	Astrocytes	secrete	thrombospondins,	which	interact	with	the	alpha-2-
delta-1	(α2	δ-1)	voltage-gated	calcium	channel	subunit	to	induce	excitatory	structural	synapse	
assembly.	The	purpose	of	this	investigation	was	to	determine	whether	synapse	formation	and	
cellular	distribution	in	the	primary	visual	cortex	of	a	mouse	model	was	perturbed	by	genetically	
silencing	one	or	more	copies	of	the	α2	δ-1	allele,	thereby	compromising	TSP/	α2	δ-1signaling.	
	
Methods:	The	analysis	was	completed	by	obtaining	wild	type	(+/+),	heterozygous	(+/-),	and	knock	
out	(-/-)	mouse	models	for	the	a2d1	gene	by	mating	variations	of	these	genetic	combinations.	
The	brains	were	harvested	and	the	primary	visual	cortex	was	analyzed	via	immunohistochemistry	
and	cell	counting	computer-based	program	to	specify	the	location	and	number	of	synapses.		
	
Results:	 The	 data	 suggested	 that	 that	 the	 elimination	 of	 a	 single	 a2d1	 allele	 dramatically	
decreases	 the	 synaptic	 formation	 in	 the	 primary	 visual	 cortex.	 There	 is	 no	 significant	 change	
found	 in	 the	 number	 of	 neurons	 throughout	 visual	 cortex,	 which	 indicates	 that	 changes	 in	
synapse	number	are	not	due	to	changes	in	the	number	of	neurons.	
	
Discussion/Conclusion:	Reducing	the	expression	of	a2d1	by	1	allele	led	to	a	significant	decrease	
in	 synapse	 density	 in	 the	 mouse	 primary	 visual	 cortex.	 Although	 the	 synapse	 number	 was	
significantly	lower	when	the	heterozygous	(+/-)	model	was	used	in	comparison	to	the	wild	type	
model	(+/+),	there	was	no	evidence	of	a	relationship	between	this	occurrence	with	the	cell	count.	
This	suggests	that	TSP	and	a2d1	are	acting	specifically	at	the	level	of	synapses,	and	not	affecting	
overall	cell	distribution	in	the	visual	cortex.	This	provides	a	foundation	for	future	investigation	
for	the	mechanism	by	which	these	findings	occur.	
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Molecular	Mechanisms	of	Perfluorooctanoic	Acid	induced	Toxicity	in	

Human	Kidney	(HK-2)	Cells	

	
	

Desiree	Conton,	Jacqueline	Stevens,	Ph.D,	Erika	Dugo,	Ph.D		
Department	of	Biology,	Jackson	State	University,	Jackson,	MS	

	
	
Perfluorooctanoic	acid	 (PFOA),	a	 chemical	 introduced	by	 the	3M	Company	 in	1947,	has	been	
manufactured	and	used	for	various	industrial	applications	in	the	United	States	for	over	60	years.	
PFOA	is	a	man-made	polyfluorinated	compound	that	is	used	as	an	oil	and	water	repellent	in	fabric,	
insulation	 for	 electrical	 wire,	 fire	 retardant	 foam,	 non-stick	 cooking	 coating,	 aerospace	
construction	material,	 and	automotive	 assembly.	 	 PFOA	 covalent	bonding	enables	 it	 to	 resist	
hydrolysis,	photolysis,	microbial	degradation,	and	metabolism	by	vertebrates.	The	resistance	to	
degradation	is	why	PFOA	bioaccumulates	in	aquatic	systems,	wildlife,	and	humans.	The	half-life	
of	 this	 compound	 has	 been	 found	 to	 be	 approximately	 four	 years	 in	 human	 tissue	 with	 a	
hydrolytic	half-life	of		about	97	years.	To	better	understand	the	toxic	effects	of	PFOA,	our	study	
will	evaluate	the	apoptotic,	cytotoxic	and	genotoxic	effects	of	PFOA	on	Human	Kidney	(HK-2)	cells.	
The	3-(4,5-	dimethylthiazol-2-yl)-2,5-diphenyltetrazolium	bromide	(MTT)	Assay	will	be	used	to	
determine	 the	 cell	 viability	 (cytotoxicity)	 of	 PFOA-treated	 HK-2	 cells.	 To	 determine	 the	 DNA	
damage	(genotoxicity)	of	PFOA-treated	HK-2	cells,	the	single	cell	electrophoresis	(Comet)	Assay	
will	 be	used.	 4',6-diamidino-2-phenylindole	 (DAPI)	 nuclear	 staining	will	 be	used	 to	 assess	 the	
morphological	 characterization	 of	 apoptosis	 through	 the	 formation	 of	 apoptotic	 bodies	 and	
condensed	chromatin.	Numerous	 studies	have	examined	 the	 toxic	effects	of	PFOA	on	animal	
model	hepatocyte	and	prostate	cells;	however,	data	is	scarce	in	regards	to	its	effects	on	human	
kidney	(HK-2)	cells.	Our	study	could	help	to	fill	the	gap	in	knowledge.	
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Targeting	the	Dynamic	System	of	Cancer:	A	Phase	I	Perspective	

	
	
Tabitha	H.	Crocker,	Department	of	Materials	Science	and	Engineering,	University	of	Alabama	at	

Birmingham,	Birmingham,	AL	
	
	
As	 the	 global	 burden	 of	 cancer	 continues	 to	 increase,	 it	 demands	 the	 development	 of	
comprehensive	clinical	trials	that	are	capable	of	being	applied	to	a	variety	of	tumors.	Cancer	is	a	
robust	system	that	exploits	genomic	and	 immunologic	defense	mechanisms	 in	favor	of	tumor	
development,	growth	and	metastasis.	While	disease-specific	research	may	uncover	more	about	
the	 human	 genome	 and	 its	 predisposition	 to	 cancer,	 the	 clinical	 trials	 associated	 with	 this	
research	are	usually	limited	to	patients	with	a	specific	type	of	cancer.	Thus,	a	holistic	approach	
to	treatment	may	provide	the	most	benefit	to	both	patients	and	research,	as	it	has	the	potential	
to	 reveal	 mechanisms	 that	 drive	 either	 the	 growth	 and	 spread	 of	 multiple	 cancers	 or	 drug	
resistance.	The	University	of	Alabama	at	Birmingham	(UAB)	Phase	I	Clinical	Trials	program	seeks	
to	enroll	patients	in	pharmaceutical	studies	that	target	the	underlying	cause	of	tumor	growth,	
providing	an	effective	alternative	to	conventional	therapeutic	treatments	and	an	opportunity	for	
researchers	 to	 gain	 insight	 into	 the	 dynamic	 adaptation	 of	 cancer.	 This	 poster	 describes	 the	
pathways	 that	 form	 the	 core	 of	 the	 UAB	 Phase	 I	 program	 in	 detail	 to	 further	 the	 UAB	
Comprehensive	Cancer	Center’s	mission	to	advance	the	world’s	understanding	of	cancer	and	to	
translate	this	knowledge	into	prevention,	detection,	treatment	and	survivorship.	
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Location	dependent	signals	fine-tune	dendritic	cell	antigen	

presentation	and	regulate	Th2	development	

	
	

Miranda	Curtiss1,	Beatriz	León2,	André	Ballesteros-Tato3,	Troy	D.	Randall3,	and	Frances	E.	
Lund2	

(1)	University	of	Alabama	at	Birmingham	Department	of	Medicine,	Division	of	Pulmonary,	
Allergy	and	Critical	Care,	Birmingham,	AL,	(2)	University	of	Alabama	at	Birmingham	Department	
of	Microbiology,	Birmingham,	AL,	(3)	University	of	Alabama	at	Birmingham,	Department	of	

Medicine,	Division	of	Clinical	Immunology	
and	Rheumatology,	Birmingham	AL	USA	

	
	
Background:		
The	development	of	T	helper	type	2	(Th2)	responses	in	vivo	is	thought	to	require	dendritic	cells	
(DC)	 but	 specific	 mechanisms	 have	 remained	 elusive.	 	 In	 a	 mouse	 infection	model	 with	 the	
nematode	Heligmosomoides	polygurus	(HP),	development	of	Th2	responses	requires	T	cell:DC	
interactions	in	the	perifollicular	region	of	the	lymph	node	rather	than	the	T	cell	zone	as	typically	
described	in	other	models	of	infection	driven	by	Th1	responses.		The	localization	of	dendritic	cells	
into	the	T	cell	 zone	or	 the	perifollicular	areas	 in	 this	model	 is	controlled	by	the	expression	of	
CXCR5	and	CCR7.		Blockade	of	migration	to	this	area	with	either	anti-CXCL13	antibody	or	B	cell	
depletion	 impairs	Th2	development.	 	We	have	further	probed	the	transcriptional	profiles	and	
protein	expression	of		CCR7	in	migratory	dendritic	cell	subsets.	
	
Methods:		
Mice	 were	 infected	 with	 200	 stage	 3	 HP	 larvae	 by	 gavage.	 	 Mesenteric	 lymph	 nodes	 were	
collected	8	days	after	infection,	dendritic	cells	were	sorted	into	migratory	(CD11c+MHCIIhi)	and	
resident	(CD11c+MHCIIint)	populations,	further	fractioned	into	CD11b+	and	CD103+	subsets,	and	
analyzed	 for	 transcriptional	 and	 functional	 differences.	 	 Analysis	 was	 also	 performed	 using	
irradiated	mice	reconstituted	with	a	1:1	ratio	of	wildtype	and	CXCR5	deficient	cells.	
	
Results:		
The	 CD11b+CD103-	 subset	 of	migratory	 DC	 induced	 by	 HP	 infection	 express	 higher	 levels	 of	
CXCR5	 and	 lower	 levels	 of	 CCR7	 than	 in	 the	 CD103+	 migratory	 DC.	 DC	 from	 infected	 mice	
reconstituted	with	wildtype	and	CXCR5	deficient	bone	marrow	express	similar	CCR7	levels.	
	
Conclusions:		
DC	localization	within	the	draining	lymph	node	is	associated	with	differential	expression	of	CXCR5	
and	CCR7.	A	subset	of	DC	required	for	Th2	polarization	expresses	high	levels	of	CXCR5	and	lower	
levels	of	CCR7.	 	This	 subset	 is	best	 characterized	as	CD11b+CD103-.	 	 This	 suggests	 that	T	 cell	
localization	within	the	lymph	node	and	interaction	with	the	CD11b+	DC	drives	Th2	polarization	in	
vivo	in	response	to	HP,	and	we	anticipate	also	in	other	models	of	Th2	driven	diseases.	
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Histone	Acetyltransferase	KAT6A	is	important	for	the	proliferation	

and	survival	of	leukemia	cells	with	mutant	p53	

	
	

Cecil	J.	Daniel*,	Sarah	Nabinger,PhD+,	Yan	Liu,PhD+;	*Department	of	Biology,	Albany	State	
University,	Albany,	GA;	+Herman	B	Wells	Center	for	Pediatric	Research,	School	of	

Medicine,Indiana	University,Indianapolis,	IN	
Cecil	J.	Daniel;	

	
	
The	process	of	normal	hematopoiesis	gives	rise	to	many	types	of	mature	blood	cells.	However,	
upon	accusation	of	mutations,	leukemic	stem	cells	are	thought	to	give	rise	to	fully	transformed	
leukemia.	Recent	studies	have	identified	the	‘pre-leukemic	stem	cell’	stage	where	small	genetic	
changes	 lead	 to	 clonal	 expansion,	 however	 still	 maintains	 the	 ability	 to	 lead	 to	 full	 blown	
leukemia	development.	Previous	 studies	 from	 the	 lab	have	 identified	 that	 the	KAT6A	gene	 is	
synthetic	lethal	to	mutant	p53	acute	myeloid	leukemia	cells.	However,	not	much	is	known	about	
the	 role	of	p53	 in	hematopoiesis.	Therefore,	we	hypothesize	 that	KAT6A	 is	 important	 for	 the	
proliferative	and	anti-apoptotic	abilities	of	mutant	p53	expressing	cells.	We	utilized	HL-60	cell	
line	 and	 knockdown	 the	 KAT6A	 gene	 for	 loss	 of	 function,	 mutant	 p53	 cells	 decreased	 in	
proliferation.	The	mutant	HL-60	cells	which	contained	p53	deletions	were	then	transduced	using	
a	lenti-virus	created	with	the	CRISPR	Cas9	system	to	introduce	the	wild	type	p53	and	mutant	p53	
R248W,	one	of	the	most	common	form	of	mutation	found	in	patients.	Samples	were	analyzed	
for	cell	proliferation	and	apoptotic	cells	using	flow	cytometer	over	a	48-hour	period.	Flow	data	
revealed	a	decrease	in	proliferation	by	nearly	30%	indicating	that	the	mutant	cells	remain	in	G0	
phase	compared	to	wild	type.	then	utilized	over	a	48-hour	period	to	analyze	cell	proliferation	and	
apoptotic	cells.	As	a	result,	we	found	that	there	was	a	significant	decrease	in	cell	proliferation	
after	KAT6A	was	knockdown.	Thus,	KAT6A	plays	a	critical	role	in	the	survival	of	mutant	p53	cells.	
In	 conclusion,	 genome-wide	 CRISPR-Cas9-mediated	 dropout	 screening	 identified	 epigenetic	
modifiers,	including	KAT6A	as	synthetic	lethal	genes	to	p53	mutations	such	as	R248W	in	leukemia	
cells.	 The	 future	 direction	 of	 this	 project	 is	 to	 investigate	 the	 other	 synthetic	 lethal	 genes	
identified	by	the	CRIPR-Cas9	dropout	screening.	
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Do	Non-C1	Cells	in	the	Rostral	Ventrolateral	Medulla	Increase	Blood	

Pressure?	

	
	
Kiana	E.	Dash*+;	Ruth		L.	Stornetta,	PhD+,	Benjamin	B.	Holloway+,	Patrice	G.	Guyenet,	PhD+;	
*Hampton	University,	Hampton,	VA;	+Department	of	Pharmacology,		University	of	Virginia	

Health	System,	Charlottesville,	VA	
	
	
C1	cells	are	a	major	group	of	neurons	located	in	the	rostral	ventrolateral	medulla	(RVLM)	that	
are	glutamatergic	and	contain	catecholamine	synthetic	enzymes	such	as	 tyrosine-hydroxylase	
(TH),	dopamine-beta	hydroxylase	(DBH),	and	phenylethanolamine	N-methlytransferase	(PNMT)	
(DePuy	 et	 al.,	 2013;	 Stornetta	 et	 al.,	 2002).	 Limited	 amount	 of	 information	 is	 available	 that	
suggests	these	neurons	are	the	exclusive	influence	on	blood	pressure.	Non-C1	catechominergic	
cells	also	express	vesicular	glutamate	transporter-2	(VGLUT2)	and	are	barosensitive	and	thus	may	
have	an	 impact	on	blood	pressure	 (Stornetta	et	 al.,	 2002).	Optogenetic	 activation	of	C1	 cells	
increases	blood	pressure	specifically	targeted	in	TH-Cre	rats	by	using	a	Cre-dependent	vector	that	
drives	channelrodopsin-2	(ChR2)	tagged	with	mCherry	(Burke	and	Guyenet,	2014).	However,	in	
the	mouse	model	when	C1	cells	are	stimulated	the	results	indicate	a	decrease	in	blood	pressure.	
This	 difference	 is	 perhaps	 due	 to	 the	 close	 proximity	 of	 different	 types	 of	 C1	 cells	 that	 are	
separated	in	the	rat	model.	When	C1	and	non-C1	neurons	are	stimulated	in	mice	with	the	use	of	
a	CAMKII	vector,	there	is	a	large	increase	in	blood	pressure.	One	unanswered	question	is	whether	
CAMKII	 transduces	glutamatergic	neurons	 in	the	brainstem.	This	present	study	uses	a	CAMKII	
vector	to	express	ChR2	in	combination	with	mCherry.	Oligonucleotide	probes	were	used	to	label	
cells	positive	for	VGLUT2.	By	using	light	microscopy	we	will	ask	if	the	non-C1	cells	transduced	by	
CAMKII	are	glutamatergic.	We	found	that	on	average,	90	±3.5%	(N=3)		of	CAMKII	transduced	cells	
within	the	RVLM	contain	VGLUT2.	
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How	Levels	and	Causes	of	Distress	in	Older	Cancer	Patients	Vary	by	

Race	

	
	

Jay	V.	Dasigi*,	Maria	Pisu,	PhD+,	Kelly	Kenzik,	PhD,	MS^;	*School	of	Medicine,	University	of	
Alabama	at	Birmingham,	Birmingham,	AL;	+Department	of	Preventive	Medicine,	University	of	

Alabama	at	Birmingham,	Birmingham,	AL;	^Department	of	Hematology	and	Oncology,	
University	of	Alabama	at	Birmingham,	Birmingham,	AL	

	
	
Introduction:	Research	has	shown	racial	disparities	in	psychological	and	emotional	distress	levels	
following	diagnosis	for	cancer	patients	>65,	but	correlations	between	race	and	specific	causes	of	
distress	have	not	been	fully	elucidated.	
	
Purpose:	To	characterize	how	levels	and	causes	of	distress	in	older	cancer	patients	vary	by	race.	
	
Methods:	 Patients	 were	 participants	 in	 the	 Patient	 Care	 Connect	 Program,	 a	 lay	 navigation	
program	 for	Medicare	 patients	 >65	 treated	 at	 twelve	 cancer	 centers	 in	 five	 southern	 states.	
Participants	submitted	distress	thermometers	with	associated	problem	lists	while	in	the	program:	
the	 thermometer	was	a	modified	 from	 the	Distress	 Thermometer	developed	by	 the	National	
Comprehensive	Cancer	Network.	Scores	ranged	from	0-10,	where	0	indicated	no	distress	and	10	
extreme	distress.	 Causes	 of	 distress	were	 grouped	 into	 ten	 domains:	 physical,	 informational,	
emotional,	practical,	cognitive,	family,	spiritual,	functional,	mobility,	and	other.	We	included	in	
the	analysis	black	and	white	patients	who	filled	out	at	least	one	distress	assessment	during	the	
first	quarter	of	enrollment.	We	report	frequency	of	patients	with	high	distress	levels	(score	>3)	
and	of	patients	who	indicated	causes	of	distress	in	each	of	ten	distress	domains.	Differences	by	
race	were	assessed	using	Chi-square	test.		
	
Results:	 The	 patient	 population	 consisted	 of	 4233	white	 and	 683	 black	 patients.	 46.1%	were	
female.	44.3%	were	>75.	25.5%	had	zero	and	36.5%	had	>3	comorbid	conditions.	53.6%	had	high-
risk	 cancers.	 46%	 had	 common	 cancers.	 Black	 patients	 had	 higher	 distress	 levels	 than	white	
patients	 (27.7%	vs.	24.8%,	p=0.10)	and	were	more	 likely	 to	 report	causes	of	distress	 in	 these	
domains:	practical	 (21.2%	vs,	11%,	p<0.0001),	 cognitive	 (8.6%	vs.	6.1%,	p=0.01),	and	mobility	
(13.2%	vs.	9.7%,	p=0.005).	
	
Conclusion:	Differences	in	levels	and	causes	of	distress	between	white	and	black	patients	were	
noted	 in	 this	 study.	 Causes	 for	 these	 discrepancies	 warrant	 future	 studies,	 and	 effects	 of	
additional	confounders,	such	as	socioeconomic	status,	need	to	be	analyzed.	
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Role	of	GRP78	in	Prostate	Cancer	Cell	lines	

	
	

Victoria	N	Daudu,		Nitta	Takayuki	
Department	of	Biology,	Savannah	State	University,	Savannah	GA	

	
	
Prostate	cancer	is	cancer	of	the	prostate	gland	in	the	male	reproductive	system.	This	cancer	is	
the	most	common	cancer	among	men	and	affects	80%	of	men	under	age	65	and	1%	under	age	
50.	African	American	men	are	1.6	times	more	likely	to	be	diagnosed	with	prostate	cancer	and	2.4	
times	more	likely	to	die	from	the	disease	than	Caucasian	men.	Prostate	specific	antigen	(PSA)	is	
a	protein	which	is	produced	by	cells	of	the	prostate	gland.	The	blood	level	of	PSA	is	often	elevated	
in	men	with	prostate	cancer	and	African	American	men	show	higher	levels	of	PSA	than	Caucasian	
or	 other	 populations.	 Glucose-regulated	 protein	 78	 (GRP78)	 is	 a	 member	 of	 the	 heat	 shock	
protein	family	of	molecular	chaperons,	required	for	ER	integrity	and	stress	induced	autophagy,	
which	 is	ubiquitously	expressed	 in	mammalian	cells;	 its	 role	 in	 signaling	 the	unfolded	protein	
response.	GRP78	is	involved	in	prostate	cancers,	breast	cancers,	leukemia	and	other	diseases;	it	
binds	to	PSA-alpha	2	macroglobulin	 (A2M)	complex	and	could	promote	prostate	cancers.	The	
main	goal	in	this	study	was	to	determine	the	role	of	GRP78	in	the	development	of	prostate	cancer	
in	African	American	men.	To	this	end,	expressions	of	GRP78	in	prostate	cancer	cell	lines	derived	
from	 African	 American	 and	 Caucasian	 men	 were	 examined.	 The	 prostate	 cancer	 cells	 were	
treated	with	Thapsigargin,	and	A2M*	(activated	A2M	by	methylamine),	then	GRP78	in	the	cell	
lysates	were	detected	by	western	blots	with	anti-GRP78.	The	African	American	prostate	cancer	
cell	 lines	 showed	 slightly	 higher	GRP78	 expression	 in	 basal	 level	 and	 Tg	 treatment	 enhanced	
GRP78	expression	 in	all	 cells,	which	was	comparable	among	cells.	A2M*	did	not	enhance	 the	
expression	of	GRP78	in	the	African	American	prostate	cancer	cell,	E006AA	Par,	nor	the	Caucasian	
prostate	cancer	cells,	DU145.	Along	with	the	experiments	described	above,	the	role	of	GRP78	in	
cell	 survival	was	 examined	with	RNAi	 for	GRP78.	 Treatment	 of	 siRNA	 impaired	 expression	of	
GRP78	in	the	E006AA	Par	and	DU145	cells,	but	it	did	not	change	cell	growth.	These	data	suggested	
that	GRP78	might	be	involved	in	prostate	cancer	health	disparity,	but	suppression	of	GRP78	might	
not	be	enough	to	stop	growth	of	prostate	cancer	cells.	

	

	

	

	

	

	

	



	 58	

Methicillin-resistant	vs.	methicillin-susceptible	Staphylococcus	aureus	

pediatric	osteomyeltis:	a	retrospective	analysis	of	the	Kid’s	Inpatient	

Database	(KID)	
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PURPOSE:	 The	 incidence	 of	 methicillin-resistant	 Staphylococcus	 aureus	 (MRSA)	 pediatric	
osteomyelitis	has	risen	over	the	past	two	decades	and	has	been	associated	with	a	more	severe	
clinical	course	than	methicillin-susceptible	Staph.	aureus	(MSSA)	infections.	National	databases	
have	been	underutilized	to	describe	these	trends.	We	sought	to	describe	demographic	factors	
predicting	MRSA	vs.	MSSA	osteomyelitis	and	to	compare	outcomes	between	MRSA	and	MSSA	
infections.		
	
METHODS:	We	queried	the	2009	and	2012	Healthcare	Cost	and	Utilization	Project	(HCUP)	Kid's	
Inpatient	Database	(KID)	for	discharge	records	with	diagnosis	codes	for	both	osteomyelitis	and	
Staph.	 aureus.	We	 explored	 patient	 demographics	 predicting	MRSA	 and	 evaluated	MRSA	 vs.	
MSSA	as	predictors	of	multiple	surgeries,	length	of	stay,	and	total	charges.	
	
RESULTS:	A	total	of	4214	discharge	records	were	included.	Of	those,	2602	(61.7%)	had	MSSA	and	
1612	(38.3%)	had	MRSA	infections.	The	odds	of	patients	at	Southern	and	Midwestern	hospitals	
having	MRSA	were	1.83	[1.49-2.26]	and	1.29	[1.02-1.63]	times	those	of	patients	at	Northeastern	
hospitals.	Medicaid	patients’	odds	of	MRSA	were	1.83	[1.57-2.13]	times	higher	than	those	with	
private	insurance.	Black	patients	had	1.40	[1.16-1.70]	times	higher	odds	of	MRSA	compared	to	
White	 patients.	 A	 total	 of	 1388	 (32.9%)	 patients	 had	 surgery.	 The	 odds	 of	 MRSA	 patients	
undergoing	multiple	surgeries	were	1.85	[1.45-2.36]	times	those	of	MSSA	patients.	Patients	with	
MRSA	had	17.6%	longer	 lengths	of	stay	than	those	with	MSSA	(p<.001)	and	7.1%	higher	total	
charges	(p=.002)	after	controlling	for	length	of	stay.	
	
CONCLUSION:	Review	of	 the	 KID	database	 confirms	 that	MRSA	 is	 now	a	 prominent	 pediatric	
osteomyelitis	pathogen	and	is	especially	common	in	the	South,	among	Black	patients,	and	among	
patients	with	Medicaid.	The	greater	odds	of	multiple	surgeries,	longer	length	of	stay,	and	higher	
costs	associated	with	MRSA	infections	support	the	notion	that	MRSA	infections	result	in	more	
severe	clinical	courses	than	MSSA	infections.	
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Objective:	 To	 examine	 the	 impact	 of	 patient	 characteristics	 –	 race,	 income	 status,	 insurance	
status,	 and	 provider	 characteristics,	 such	 as	 serviced	 rendered,	 on	 patient-centered	medical	
home	(PCMH)	capability	of	federally	qualified	community	health	centers	(CHC).			
Methods:	 Data	 from	 the	 2012-2015	Universal	 Data	 System	 of	 all	 CHCs	 (N=360)	 in	 California,	
Florida,	 New	 York,	 and	 Texas,	 and	 Health	 Center	 Quality	 Improvement	 Grant	 Awards	 were	
merged	 to	 explore	 this	 relationship.	 A	 random	 effects	 probit	 model	 was	 conducted	 using	
longitudinal	data	on	Stata	software	to	address	the	study	objective.	The	dependent	variable	was	
dichotomous:	whether	the	CHC	received	compensation	for	offering	PCMH-specific	services,	and	
independent	variables	were	patient	and	CHC	characteristics,	while	adjusting	for	state	differences.		
Results:	One	percent	increase	in	patient	numbers	who	were	below	200%	federal	poverty	level	
was	associated	with	a	decreased	probability	of	offering	PCMH-specific	services	by	3.43.	However,	
one	percent	increase	in	patient	numbers	who	were	below	100%	federal	poverty	level	was	related	
to	 increased	probability	of	PCMH	status	by	1.84.	Furthermore,	rendering	service	to	Hispanics,	
compared	to	Whites,	decreased	the	probability	of	PCMH	status	by	1.24.	Likewise,	serving	Blacks,	
in	 comparison	with	Whites,	 decreased	 the	 likelihood	of	 offering	 PCMH	 services	 by	 1.35.	 Yet,	
serving	Asians,	compared	to	Whites,	was	associated	with	increased	probability	of	PCMH	status	
by	4.17.			
Conclusion:	 The	 study	 found	 that,	 CHCs’	 decision	 to	 offer	 PCMH	 services	 was	 likely	 to	 be	
influenced	by	the	socio-demographic	characteristics	of	the	patients	they	serve.	The	results	will	
help	CHC	administrators	as	well	as	funding	agencies	realize	the	importance	of	race	and	income	
in	effectively	providing	PCMH	services	at	CHCs.	Further	studies	need	to	qualitatively	explore	the	
impact	of	race	on	CHCs’	decision	to	offer	PCMH	in	order	to	meaningfully	explain	the	relationship.	
Other	probable	reasons	for	this	outcome	and	observed	racial	differences	will	be	discussed.	
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Introduction:	 In	 eukaryotic	 cells	 separate	 subtypes	 of	 nuclear	 RNA	 are	 synthesized	 by	 three	
different	multi-subunit	RNA	polymerases.	Of	 these,	RNA	Polymerase	 I	 (Pol	 I),	which	produces	
ribosomal	RNA,	contributes	more	than	60%	of	total	transcription	during	cell	growth.	In	contrast,	
RNA	polymerase	II,	which	synthesizes	the	more	diverse	mRNA,	is	the	most	studied	of	the	three.	
However,	 despite	 high	 sequence	 and	 structural	 homology,	 studies	 have	 suggested	 that	
polymerases	 I	 and	 II	 differ	 in	 kinetic	 activity,	 which	 may	 be	 evidence	 of	 subtle	 mechanistic	
differences	between	the	two	enzymes.		
	
Objectives:	While	attempts	have	been	made	to	generate	kinetic	models	of	Pol	I	single	nucleotide	
incorporation,	 these	 methods	 have	 proven	 inefficient	 at	 generating	 multinucleotide	
translocation	models.	At	the	same	time,	attempts	to	generate	fluorescently-labeled	Pol	I	for	use	
in	 fluorescence	 resonance	 energy	 transfer	 assays	 have	 resulted	 in	 disassembled	 or	 inactive	
protein.	 This	 study	 aims	 to	 utilize	 proximity	 induced	 fluorescence	 enhancement	 to	 more	
efficiently	generate	a	minimal	kinetic	model	of	Pol	I	translocation.	
	
Methods:	 To	 develop	 this	 model,	 we	 utilized	 stopped-flow	 fluorometry	 to	 examine	 Pol	 Is	
approach	toward	a	stationary	fluorophore	on	a	DNA	template.	Time	courses	generated	from	this	
assay	were	then	fit	to	a	translocation	model	and	compared	to	prior	studies	of	Pol	I	translocation.				
	
Results:	While	 the	 fluorescence	 curve	 is	 consistent	 in	 shape	with	our	predicted	 translocation	
model,	 calculated	 rate	 constants	 were	 nearly	 an	 order	 of	 magnitude	 higher	 than	 previously	
reported.	 At	 the	 same	 time,	 our	 fluorophore	 system	 was	 shown	 to	 be	 less	 efficacious	 than	
predicted,	with	maximum	signal	changes	as	low	as	1%.	
	
Conclusion:	If	correct,	our	results	suggest	that	other	mechanisms	may	be	involved	in	expediting	
multinucleotide	incorporation;	however,	further	study	is	still	necessary	to	confirm	the	accuracy	
of	our	model	as	well	as	the	nature	of	the	differences	between	our	calculated	rate	constants	and	
those	previously	reported.	
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Purpose:	During	pregnancy,	stress	can	negatively	affect	both	mother	and	child.	The	 impact	of	
maternal	 psychological	 stress	 on	 neonatal	 immunity	 is	 presently	 unknown.	 Early	 immune	
development	 in	neonates	 is	 largely	dependent	upon	 transfer	 of	 antibodies	 from	 the	mother.	
Immunoglobulin	A	(IgA)	is	a	protective	antibody	that	protects	the	host	from	pathogenic	bacterial	
invasion.	Our	objective	was	to	determine	the	effect	of	maternal	psychological	stress	on	immune	
function	and	passive	immunity	in	neonates.		
		
Methods:	 8	 week	 old	 C57BL/6	 littermates	 underwent	 timed	 breeding.	 The	 females	 of	 three	
mating	pairs	were	subjected	to	daily	psychological	stress	by	using	a	well-established	restraint	
model	 during	 days	 7-14	 of	 the	 gestational	 period.	 The	 control	 group	 experienced	 no	 stress.	
Maternal	vaginal	colonization	was	sampled	1	day	prior	to	delivery	via	vaginal	 lavage;	samples	
were	then	cultured	on	Schaedler	agar	in	aerobic	conditions	for	24	hours	at	37C.	Enzyme-linked	
immunosorbent	assay	(ELISA)	was	used	to	measure	fecal	IgA	levels	in	in	2	week	old	pups.			
	
Results:	Two-week	old	mice	from	the	stressed	group	had	significantly	 less	fecal	 IgA	compared	
with	the	control	group;	stress	group	mean	=	51658.51	ng/mL,	standard	error	=	11982.92;	control	
group	mean	=	200320.22	ng/mL,	standard	error	=	57674.83	(P	value	=	0.0033).	Microbial	culture	
of	vaginal	microbiome	from	the	mother	revealed	98	colony	forming	units	(CFUs)	for	the	stressed	
group,	and	187	CFUs	for	the	control	group.	
	
Conclusions:	 Maternal	 gestational	 stress	 results	 in	 significantly	 less	 fecal	 IgA	 in	 offspring	
compared	 to	 controls.	 Additionally,	 stressed	 dams	 had	 lower	 vaginal	 bacterial	 colonization	
compared	to	controls	which	could	explain	this	finding.	Future	experiments	will	further	elucidate	
this	mechanism	by	analyzing	serum	IgA	levels	in	pups,	and	stress	hormones	in	dams	and	pups.	
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Purpose:	Cancer	is	the	second	leading	cause	of	death	in	the	U.S.,	annually	taking	several	hundred	
thousand	 lives	 and	 costing	 the	 nation	 over	 100	 billion	 dollars.	 To	 effectively	 reduce	 these	
detrimental	losses,	non-toxic,	low-cost	therapies	should	be	further	examined	to	supplement	the	
standard	of	care.	An	anti-carcinogenic	and	minimally	toxic	therapy	currently	under	investigation	
is	 high-dose	 ascorbic	 acid	 (AA).	 AA	 can	 function	 as	 a	 pro-oxidant	 at	 pharmacological	 levels,	
delivering	 hydrogen	 peroxide	 to	 tumorous	 tissue	 upon	 oxidation	 and	 initiating	 cell	 death.	 At	
pharmacological	concentrations,	(achieved	intravenously),	AA	has	shown	significant	anticancer	
effects	in	animals	and	small-scale	human	reports	at	concentrations	nontoxic	to	normal	cells,	thus	
having	great	potential	as	an	adjuvant	to	the	standard	of	care.	This	study	aims	to	examine	AA’s	
selective	toxicity	to	cancer	cells	and	to	mechanistically	evaluate	AA-induced	oxidative	stress.		
	
Methods:	Varying	concentrations	of	AA	have	been	tested	in	cultured	VM-M3	cells	acquired	from	
a	spontaneous	brain	tumor	in	a	VM/Dk	inbred	mouse.		
	
Results:	Viability	 in	VM-M3	cells	was	reduced	 in	a	concentration-dependent	manner,	with	0.5	
mM	AA	 reducing	 viability	 by	 75%	 after	 24	 hours,	 and	 2	 and	 5	mM	AA	 by	 90%.	 Additionally,	
administration	 of	 N-Acetylcysteine,	 an	 antioxidant,	 significantly	 reduced	 cell	 death	 from	 AA,	
showing	that	AA-induced	cell	death	primarily	results	from	oxidative	stress.		
	
Future	Directions/Discussion:	Additional	experiments	evaluating	selective	cytotoxicity	of	AA	and	
associated	 mechanisms	 will	 include:	 testing	 AA	 in	 normal	 cells	 versus	 cancerous	 cells,	
determining	 the	 lowest	 concentration	 of	 AA	 that	 is	 toxic	 to	 at	 least	 50%	 of	 cancer	 cells,	
investigating	synergy	with	other	metabolic	therapies,	and	evaluating	hydrogen	peroxide’s	role	in	
AA-induced	cytotoxicity	using	catalase,	an	enzyme	that	breaks	down	hydrogen	peroxide	to	water	
and	 oxygen.	 We	 anticipate	 that	 this	 approach	 will	 yield	 significant	 insight	 into	 and	 further	
investigate	the	hypothesis	that	AA	is	an	effective	adjuvant	to	the	current	standard	of	care.	
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We	used	established	methods,	with	the	incorporation	of	new	techniques,	to	cultivate	and	search	
for	new	antimicrobial	compounds	from,	soil	samples	collected	from	different	sources.	Once	there	
was	evidence	of	new	compounds	discovered,	 the	 research	proceeded	 to	 identify,	 purify,	 and	
isolate	potential	organisms	for	further	reproduction	and	study.	New	antimicrobials	will	lead	the	
way	in	the	fight	against	the	ever	 increasing	drug	resistant	strains	of	bacteria.	A	suspected	soil	
sample	that	could	contain	new	antimicrobial	producers	is	serial	diluted	and	plated	to	establish	
isolated	colonies.	Once	isolated,	a	pure	broth	culture	was	grown	from	one	of	the	colonies.	After,	
the	culture	supernatants	were	then	collected	at	different	points	of	the	growth	cycle,	establishing	
which	growth	phase	produces	the	product.	These	potential	antimicrobial	producers	were	tested	
against	Staphylococcus	aureus	and	Escherichia	coli	strains	with	antimicrobials	effective	against	
Gram	positive	and	negative	bacteria	to	establish	effectiveness.	After	testing	various	soil	samples,	
a	 sample	 collected	down	 river	of	 a	 sewage	 treatment	plant	has	 shown	 to	have	antimicrobial	
activities.	Further	testing	is	underway	using	DNA	sequencing,	cloning	and	expression	techniques	
to	identify	and	categorize	the	bacteria	and	the	antimicrobial	present.	This	supports	the	idea	that	
environmental	conditions	have	a	bigger	role	in	soil	bacterial	diversity	of	activity.	
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Introduction:	 Cytomegalovirus	 (CMV)	 is	 a	 persistent	 herpesvirus	 that	 induces	 severe	
inflammatory	 disease	 in	 immunocompromised	 individuals.	 In	 such	 infected	 hosts,	 blood	
monocytes	deliver	CMV	to	tissues,	where	they	differentiate	into	infected	resident	macrophages	
that	are	positioned	to	participate	 in	CMV-associated	organ	 inflammation.	The	gastrointestinal	
mucosa	 is	 of	 the	 most	 common	 sites	 of	 CMV	 disease,	 yet	 under	 homeostatic	 conditions,	
monocytes	that	recruit	to	the	intestinal	mucosa	differentiate	into	resident	macrophages	that	are	
profoundly	down-regulated	for	 inflammatory	responses	(inflammation	anergy)	due	to	stromal	
TGF-β-mediated	inactivation	of	NF-κB.		
	
Objectives:	 The	 primary	 objective	 of	 this	 study	 was	 investigate	 the	 mechanism	 by	 which	
promotes	mucosal	inflammation	despite	an	abundance	of	stromal	TGF-β.	
	
Methods:	We	 used	 primary	macrophages	 isolated	 from	 human	 intestinal	mucosa	 and	 blood	
monocytes,	the	exclusive	source	of	intestinal	macrophages,	exposed	to	human	intestinal	stroma	
to	determine	whether	CMV	reverses	or	prevents	the	induction	of	inflammation	anergy.		
	
Results:	CMV	infected,	but	did	not	replicate	in	or	induce	cytokine	release	by	primary	intestinal	
macrophages.	 However,	 pre-infection	 of	 monocytes	 with	 CMV	 i)	 prevented	 stromal	 down-
regulation	of	inducible	cytokine	production,	ii)	up-regulated	MyD88	expression	in	the	presence	
of	 stromal	 products,	 thereby	 enhancing	 responsiveness	 to	 TLR	 stimulation,	 and	 iii)	 blocked	
stromal	 inactivation	 of	 NF-κB.	 Additionally,	 CMV	 up-regulated	 expression	 of	 Smad7,	 the	
antagonist	 of	 TGF-β	 signaling,	 providing	 a	 mechanism	 for	 the	 resistance	 of	 CMV-infected	
monocytes	 to	 stromal	 TGF-β	 immunosuppression.	 Moreover,	 knock-down	 of	 MyD88	 and	
inhibition	of	NF-κB	activation	abrogated	CMV	blockade	of	stromal	down-regulation.		
	
Conclusions:	Blood	monocytes	systemically	infected	with	CMV	prior	to	their	recruitment	to	the	
mucosa	are	resistant	to	the	stroma-driven	induction	of	inflammation	anergy	and	rather	become	
activated	 for	 heightened	 pro-inflammatory	 cytokine	 release	 in	 response	 to	 tissue-invading	
bacteria,	thus	are	primed	to	induce	or	exacerbate	mucosal	inflammatory	disease.,		
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INTRODUCTION:	Dyskeratosis	congenita	(DC)	is	an	inherited,	multisystem	aging	disorder	with	a	
predisposition	 to	 bone	 marrow	 failure	 and	 cancer.	 Mutations	 are	 found	 in	 a	 number	 of	
telomerase	and	telomere-related	genes	leading	to	a	mobilized	DNA	damage	response	(DDR)	and	
heightened	 reactive	 oxygen	 species	 (ROS).	 Preliminary	 evidence	 has	 indicated	 that	 DC	 cells	
suppress	 antioxidant	 expression	 of	 NFE2L2	 and	NFE2L3	 genes	 and	 downstream	 gene	 targets	
(HO1,	 TXN,	 NQO1).	 Our	 hypothesis	 states	 that	 telomere	 shortening	 promotes	 entry	 into	
senescence	 by	 suppressing	 the	 cell’s	 ability	 to	 mount	 an	 effective	 antioxidant	 response	 to	
oxidative	stress.		
	
OBJECTIVES:	Assess	protein	levels	of	NFE2L2	protein	and	associated	antioxidant	genes	in	primary	
DC	and	‘rescued’	cells	(TERT	overexpression,	p53	shRNA).	
	
METHODS:	Cells	 (lymphocytes,	 skin	 fibroblasts)	were	 acquired	 from	DC	patients	 and	 controls	
following	IRB	approved	protocols.	Each	patient	carries	a	mutation	in	one	of	the	following	genes:	
TINF2,	DKC1,	TERT.	‘Rescue’	of	skin	fibroblasts	was	performed	with	either	viral	TERT	expression	
or	 p53	 shRNA	 (Open	 Biosystems).	 Standard	 western	 blotting	 techniques	 were	 executed	 as	
previously	published	using	SDS	electrophoresis,	nitrocellulose	membrane	transfers	and	stained	
with	corresponding	antibodies	 (NFE2L2,	NFE2L3,	HO1,	and	GAPDH)	plus	 respective	secondary	
antibodies.	
	
RESULTS:	 Steady-state	 levels	of	NFE2L2	and	NFE2L3	proteins	appeared	 to	be	 increased	 in	DC	
fibroblasts	compared	to	controls.	Surprisingly,	expression	of	TERT	in	TINF2	or	DKC1	fibroblasts	
decreased	 NFE2L2,	 NFE2L3	 and	 HO1	 in	 most	 experiments	 (TERT	 mutated	 cells	 appeared	
unchanged).	 However,	 HO1	 appeared	 suppressed	 in	 DC	 lymphocytes.	 Interestingly,	 upon	
introduction	of	p53	shRNA	into	DC	fibroblasts,	we	found	no	evidence	of	changes	in	antioxidant	
proteins	levels.			
	
CONCLUSIONS:	For	most	experiments,	antioxidant	protein	levels	appeared	to	be	elevated	in	DC	
cells	 compared	 to	 control	 cells.	 Further,	 experimental	 telomere	 elongation	 dramatically	
decreased	antioxidant	protein	 levels	 in	DC	 cells	 (but	not	upon	p53	 shRNA	expression).	 These	
results	contradict	our	original	hypothesis	and	will	undergo	further	validation.	
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Purpose.	Multiple	myeloma	(MM)	is	the	most	common	hematologic	malignancy	affecting	blacks	
in	the	US.	It	is	characterized	by	prolonged	survival	and	accumulation	of	clonal	plasma	cells	in	the	
bone	marrow	microenvironment,	presence	of	monoclonal	protein	in	serum,	urine	or	both,	and	
end	organ	damage	that	includes	skeletal	destruction,	defined	by	lytic	bone	lesions	and	severe	
diffuse	 osteoporosis.	 Historical	 bone	 fractures	 leading	 to	 altered	 risk	 of	 MM	 has	 not	 been	
evaluated	 in	 a	 population	 that	 includes	 both	whites	 and	 blacks.	 Evidence	 of	 bone	 pathology	
several	years	prior	 to	diagnosis	may	provide	an	opportunity	 for	 improved	clinical	monitoring,	
particularly	 among	 patients	 with	 the	 at-risk	 condition,	 monoclonal	 gammopathy	 of	
undetermined	significance.					
	
Methods.	Using	participants	enrolled	in	the	Molecular	And	Genetic	Epidemiology	(iMAGE)	study	
of	myeloma	(259	MM	cases;	461	age-,	sex-,	race-matched	controls),	we	examined	the	risk	of	MM	
associated	with	historical	bone	fractures	and	differences	by	race.	Historical	bone	fractures	were	
defined	as	those	occurring	at	least	2	years	prior	to	MM	diagnosis.	Risk	estimates	were	calculated	
using	odds	ratios	and	corresponding	95%	confidence	intervals	from	logistic	regression	adjusted	
for	confounders.				
	
Results.	Overall,	MM	risk	was	significantly	increased	among	cases	who	reported	having	broken	a	
bone	in	the	10	years	leading	up	to	diagnosis	(OR=1.54,		CI	1.00-2.36;	P=0.05).	In	addition,	this	
effect	was	greater	for	blacks	(OR=3.93,	CI	1.59-9.75;	P=0.003)	than	in	whites	(OR=1.16,		CI	0.70-
1.93;	p=0.57).		
	
Discussion.	The	excess	risk	of	MM	observed	in	blacks	relative	to	historical	bone	fractures	may	be	
attributed	 to	differences	 in	underlying	bone	physiology	by	 race.	Alternatively,	 the	dichotomy	
could	be	attributed	to	factors	related	to	access	to	healthcare,	which	could	delay	diagnosis.	
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Overexpressing	IL-8	Receptors	Promotes	Endothelial	Cell	Migration	

and	Inhibits	Inflammation	in	Response	to	IL-8	

	
	

Stephanie	L.	Donaldson.	Dongqi	Xing,	MD	PhD.	Suzanne	Oparil,	MD.	
Vascular	Biology	and	Hypertension	Program,	Department	of	Medicine,	University	of	Alabama	at	

Birmingham,	Birmingham,	Alabama.	
	
PURPOSE:	Neutrophils	are	the	main	leukocyte	subset	that	 interacts	with	damaged	endothelial	
cells	 (ECs),	 triggers	 the	 initial	 pro-inflammatory	 response,	 and	 facilitates	 the	 influx	 of	 other	
classes	of	 inflammatory	cells	 in	a	variety	of	vascular	diseases.	 Interleukin-8	receptors	A	and	B	
(IL8RA/B)	mediate	neutrophil	migration	 in	response	to	 IL-8.	We	previously	demonstrated	that	
systemic	administration	of	ECs	overexpressing	IL8RA/B	(IL8RA/B-ECs)	inhibits	inflammation	and	
injury	response	in	acute	vascular	injury	models,	including	balloon	injury	of	rat	carotid	artery.	We	
tested	the	hypothesis	 that	overexpressing	 IL8RA/B	promotes	EC	migration	 in	response	to	 IL-8	
without	triggering	expression	of	inflammatory	mediators	by	ECs.		
	
METHODS:	Cultured	rat	aortic	ECs	(RAECs)	were	transduced	with	adenovirus	containing	IL8RA/B	
vectors	or	Ad-null	control	vectors.	Untransfected	RAECS	are	controls.	EC	migration	in	response	
to	IL-8	was	assessed	in	a	96-well	modified	Boyden	chamber.	Actin	polymerization,	a	precursor	to	
migration,	was	assessed	by	immunofluorescent	staining	of	F-actin.	Inflammatory	mediator	mRNA	
expression	was	analyzed	by	real-time	RT-PCR.		
	
RESULTS:	IL-8	dose	dependently	(20–500	ng/ml)	enhanced	migration	of	untransfected-,	AdNull-	
and	 IL8RA/B	ECs.	 IL8-stimulated	cell	migration	was	significantly	greater	 in	 IL8RA/B-ECs	 (2	way	
ANOVA,	p<0.05)	compared	to	the	other	2	experimental	groups.		IL-8	(100	ng/ml)	induced	greater	
F-actin	 polymerization	 in	 IL8RA/B-RAECs	 compared	 to	 other	 groups.	 	 In	 response	 to	 IL-8,	
expression	 of	 adhesion	 molecules	 intercellular	 adhesion	 molecule	 (ICAM)-1,	 P-selectin,	 and	
chemokine	monocyte	chemoattractant	protein	(MCP)-1	were	significantly	reduced	in	IL8RA/B-
RAECs	compared	to	other	groups.		
	
CONCLUSION:	 In	 contrast	 to	 neutrophils,	 which	 are	 activated	 and	 promote	 inflammation	 in	
response	to	IL-8,	ECs	overexpressing	IL8RA/B	exhibit	enhanced	migratory	activity	and	attenuated	
inflammatory	response	to	IL-8	treatment.	
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Human	Fetal	Small	Intestinal	Cell	Line	Has	Renal	Biomarkers	of	

Vitamin		B12	Absorption	

	
	
Amelia	H.	Drumm,	Jayme	L.	Workinger,	Annie	S.	Shim,	Robert	P.	Doyle,	PhD;	Department	of	

Chemistry,	Syracuse	University,	Syracuse,	New	York	
	
	
The	absorption	of	B12	and	its	subsequent	distribution	in	the	body	is	mediated	by	a	complex	set	
of	proteins,	transporters,	and	receptors.		A	coherent	pathway	from	food	to	the	body’s	cells	is	well	
established	in	adults.	Two	receptors,	specifically,	play	a	crucial	role	in	this	pathway;	cubilin,	found	
in	terminal	ileum	cells,	is	responsible	for	absorption	into	the	body	and	megalin,	found	in	proximal	
tubule	cells,	is	associated	with	prevention	of	urinary	loss	of	B12.	However,	little	research	exists	
for	fetal	uptake	and	its	role	in	embryonic	development.	Western	blot,	fluorescent	microscopy,	
and	 flow	 cytometry	were	 used	 to	 investigate	 the	 expression	 and	 functionality	 of	 cubilin	 and	
megalin	in	a	fetal	small	intestinal	cell	line	(FH74Int).	The	results	showed	a	dramatic	difference;	
megalin	was	found	to	be	expressed	in	the	FH74Int,	while	cubilin	showed	very	limited	expression	
and	 functionality.	 This	 suggests	 the	 fetal	 small	 intestine	 functions	more	 similarly	 to	 a	 kidney	
during	gestation.	Due	 to	 the	vast	 range	of	 substrate	 ligands,	 it	 is	possible	megalin	provides	a	
broader	range	of	recognition	and	recovery	of	critical	nutrients	needed	for	development	and	is	
thus	more	beneficial	to	the	fetus.	
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Experience	Dependent	Epigenomic	Reorganization	

	
	

Corey	G.	Duke*,	Andrew	J.	Kennedy+,	J.	David	Sweatt++,	Jeremy	J.	Day*;	*Department	of	
Neurobiology	and	Evelyn	F.	McKnight	Brain	Institute,	University	of	Alabama	at	Birmingham,	

Birmingham,	AL;	+Department	of	Neuroscience,	Bates	College,	Lewiston,	ME;	++Department	of	
Pharmacology,	Vanderbilt	University,	Nashville,	TN	

	
	
The	 formation	 and	 maintenance	 of	 new	 memories	 requires	 transcription	 and	 translation	 of	
genetic	material,	and	epigenetic	mechanisms	such	as	DNA	methylation	and	demethylation	serve	
as	 powerful	 regulators	 of	 this	 gene	 expression	 that	 is	 crucial	 to	 these	 processes.	Moreover,	
aberrant	 DNA	methylation	 has	 been	 identified	 in	 neurological	 and	 psychiatric	 disease	 states	
associated	 with	 impaired	 cognition,	 such	 as	 Alzheimer’s	 disease,	 autism-spectrum	 disorders,	
schizophrenia,	and	drug	addiction.	Despite	the	clear	necessity	for	epigenetic	and	transcriptional	
changes	 in	 memory	 formation,	 the	 precise	 nature	 of	 these	 phenomena	 has	 not	 been	
comprehensively	 explored.	 To	 illuminate	 this	 area,	 we	 harnessed	 whole-genome	 sequencing	
tools	 to	 systematically	 characterize	 memory-related	 changes	 in	 gene	 expression	 and	 DNA	
methylation	status	following	memory	acquisition.	Using	a	hippocampus-dependent	memory	task	
(contextual	threat	learning),	we	report	widespread	and	coordinated	DNA	methylation	changes	in	
the	hippocampus	 (CA1)	of	Sprague-Dawley	rats	 that	are	specific	 to	 threat	 learning	and	target	
genes	involved	in	synaptic	transmission	and	neuronal	communication.	We	observed	thousands	
of	significant	gene	expression	and	epigenomic	changes	that	are	experience	dependent,	and	these	
modifications	were	evident	as	early	as	one	hour	 following	 the	 learning	experience,	becoming	
more	marked	and	pronounced	after	twenty-four	hours.	Gene	ontology	term	analysis	showed	that	
significantly	hypomethylated	genes	were	enriched	for	functional	categories	related	to	synaptic	
transmission.	Additionally,	we	integrated	these	datasets	with	previously	characterized	epigenetic	
and	transcriptional	changes	in	brain	disease	states	to	provide	a	comprehensive	resource	to	aid	in	
the	identification	of	memory-relevant	therapeutic	targets.	Our	results	shed	new	light	on	the	gene	
expression	and	methylation	changes	involved	in	memory	formation	suggesting	that	this	process	
is	dynamic	and	experience	dependent,	 in	addition	 to	providing	a	 roadmap	 for	 future	work	 to	
identify	therapeutic	targets.	
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Beyond	the	ALS	Ice	Bucket	Challenge:	A	Study	of	Amyotrophic	Lateral	

Sclerosis	and	Frontotemporal	Dementia	in	Irish	and	Cuban	Patients	

	
	

Léonie	Dupuis,	Department	of	Biology,	University	of	West	Florida,	Pensacola,	FL;	Jennifer	
Hengeveld	M.Sc.,	Dr.	Russell	McLaughlin	Ph.D.,	Prof.	Orla	Hardiman	BSc.	MD,	FRCPI,	FAAN,	

Academic	Unit	of	Neurology,	School	of	Medicine,	Trinity	College	Dublin,	Ireland	
	
	
This	study	attempts	to	 identify	genetic	mutations	that	serve	as	prediction	factors	 for	patients	
predisposed	to	ALS	(Amyotrophic	Lateral	Sclerosis)	and	FTD	(Frontal-Temporal	Dementia)	 in	a	
sample	of	Irish	and	Cuban	patients.	Potential	pathogenic	mutations	were	identified	by	targeted	
next-generation	 sequencing	 (Illumina	 MiSeq/HiSeq),	 repeat-primed	 PCR	 (Polymerase	 Chain	
Reaction),	and	capillary	electrophoresis.	
I	 conducted	 this	 research	 in	Dublin	with	Prof.	Orla	Hardiman,	who	 in	2013	published	a	 study	
examining	the	contribution	of	all	genes	known	to	cause	ALS	in	Ireland,	finding	that	only	10%	of	
cases	can	be	explained	by	established	mutations	(Kenna	et	al	J	Med	Genet	50:776-83).	Recent	
advances	in	genomic	technology	have	led	to	the	identification	of	many	novel	ALS-causing	genes.	
The	role	of	these	genes	in	ALS	and	FTD	in	Ireland	is	yet	to	be	established.	
Specifically,	we	identified	pathogenic	mutations	in	genes	known	or	suspected	to	cause	ALS	and	
FTD	in	the	Irish	population	in	order	to	catalogue	and	characterize	these	genetic	mutations	for	
patients	in	the	Irish	ALS	DNA	bank.	As	part	of	a	larger	project	on	ethnic	admixture	in	ALS,	we	also	
examined	DNA	samples	from	Cuba.	This	research	is	significant	because	it	identifies	population-
based	frequencies	of	established	ALS-causing	mutations,	so	that	they	can	be	better	understood.	
ALS	has	no	cure,	and	its	underlying	cause	is	unknown	in	the	majority	of	cases.	Over	120	genes	
have	been	studied	in	the	pathogenesis	of	ALS,	but	far	fewer	carry	definitive	pathogenic	mutations	
that	cause	the	disease,	making	this	research	a	valuable	asset	to	caretakers	of	ALS	patients.	
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Moderate	Chronic	Fetal	Alcohol	Exposure	Causes	Motor	Learning	

Deficits	in	Adult	Outbred	Swiss-Webster	Mice	

	
	
Tyler	H.	Reekes,	H.	Thomas	Vinyard	III,	William	R	Echols,	Biology	Department,	Hampden-Sydney	

College,	Hampden-Sydney,	Virginia	
	
	
Prenatal	ethanol	exposure	can	negatively	affect	development,	causing	physical	and/or	cognitive	
deficits	 in	 the	 offspring.	 Behavioral	 changes	 are	 typically	 characterized	 in	 the	 early	 postnatal	
period,	but	they	can	also	persist	into	adulthood.	The	extent	of	Fetal	Alcohol	Spectrum	Disorder	
(FASD)	abnormalities	depends	upon	the	amount	and	manner	of	ethanol	intake,	leading	to	the	
development	of	a	large	variety	of	animal	models.	In	order	to	mimic	the	genetically	diverse	human	
condition,	we	examined	an	outbred	strain	of	mice	exposed	to	chronic	gestational	ethanol	and	
characterized	subsequent	behavioral	alterations	during	adulthood.	To	detect	deficits	in	cognitive	
ability	 and/or	 motor	 function,	 we	 ran	 the	 mice	 through	 tests	 designed	 to	 detect	 either	
memory/learning	ability	or	motor	strength/skill.	We	tested	cognitive	responses	using	the	Barnes	
Maze	and	the	Open	Field	Aversion	Test,	and	motor	skills	using	Kondziela’s	Inverted	Screen	Test	
and	the	rotorod.	As	adults,	the	FASD	mice	showed	no	significant	differences	on	grip	strength,	
open	 field,	or	 the	Barnes	maze;	however,	we	 found	 that	outbred	mice	who	had	experienced	
moderate	prenatal	ethanol	exposure	were	slower	to	learn	the	rotorod	as	adults,	though	they	did	
not	 differ	 in	 overall	 performance.	 Our	 data	 suggests	 a	 specific	 FASD	 vulnerability	 in	 motor	
learning	ability,	and	also	opens	the	door	to	further	investigation	on	the	effect	of	ethanol	on	brain	
areas	involved	in	motor	learning,	including	the	striatum.	
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Effects	of	a	T319R	mutation	in	the	NRP2	ligand	binding	domain	on	

growth,	migration,	and	signaling	in	H358	lung	cancer	cells	

	
	
Osama	O.	Elkelany,	Joyce	Nair-Menon,	PhD,	Robert	M.	Gemmill,	PhD,	Harry	A.	Drabkin,	PhD;	

Division	of	Hematology-Oncology,	Department	of	Medicine,	Hollings	Cancer	Center	and	Medical	
University	of	South	Carolina,	Charleston,	SC	

	
	
Purpose:	 Neuropilin	 2	 (NRP2)	 is	 a	 cell	 surface	 receptor	 known	 to	 bind	 class	 3	 semaphorins	
including	the	tumor	suppressing	ligand,	SEMA3F.	The	downregulation	of	SEMA3F	in	cancer	cells	
leads	to	increased	cell	proliferation,	neoangiogenesis	and	metastasis.	These	effects	depend	on	
interactions	with	NRP2.Two	major	isoforms	exist	for	NRP2,	2a	and	2b,	which	have	recently	been	
found	to	have	opposite	effects	on	tumor	growth,	migration	and	metastasis.	Specifically,	the	2a	
isoform	possesses	anti-tumorigenic	properties	while	 the	2b	 isoform	 is	pro-tumorigenic.	NRP2	
possesses	 an	 acidic	 cleft	 within	 its	 ligand	 binding	 domain	 that	 accepts	 a	 basic	 C-terminus	
characterized	by	a	di-arginine	(RR)	motif.	Mutation	of	threonine-319	(T319)	to	arginine	(T319R)	
fills	this	cleft	and	inhibits	ligands	such	as	VEGF-C	from	associating	with	NRP2.	This	mutation	was	
used	to	investigate	whether	the	specific	effects	of	NRP2	isoforms	on	proliferation,	migration,	and	
cell	signaling	were	dependent	upon	ligand	binding.		
	
Methods:	 T319R	 mutants	 of	 NRP2a	 and	 NRP2b	 were	 created,	 sequence	 verified	 and	 stably	
expressed	in	H358	lung	cancer	cells.	These	cells	were	then	examined	for	alterations	in	growth,	
migration,	and	signaling	via	AKT	and	ERK.		
	
Results:	We	found	that	the	the	T319R	mutation	significantly	impaired	growth	of	cells	expressing	
either	NRP2	 isoform,	 as	 compared	 to	wild	 type.	However,	migration	was	 not	 affected	 in	 the	
NRP2b	mutant	as	compared	to	wild	type	NRP2b.	Lastly,	the	mutants	had	differential	effects	on	
cell	signaling	with	regards	to	phos-AKT	and	phos-ERK	expression.		
	
Conclusion:	Our	results	indicate	that	the	ligand	binding	domain	of	the	NRP2	isoforms	appears	to	
play	a	significant	role	in	cancer	proliferation	and	cell	signaling.	
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Novel	Antimicrobial	Peptide	Mitigates	Inflammation	in	Human	Lung	

Cells	Infected	with	Pseudomonas	aeruginosa	

	
	
Robert	O.	Emeh;	Ejovwoke	Dosunmu,	Ph.D.;	Komal	Vig,	Ph.D.;	Shree	R..	Singh,	Ph.D.;	and	Vida	

A..	Dennis,	Ph.D.	
Center	for	NanoBiotechnology	Research,	Alabama	State	University,	Montgomery,	AL	

	
	
Background:	Pseudomonas	aeruginosa	 is	an	opportunist	Gram-negative	pathogen	 that	causes	
infection	in	immuno-compromised	individuals,	such	as	cystic	fibrosis	(CF)	patients.	In	the	airways	
of	CF	patients,	P.	aeruginosa	induces	vigorous	inflammatory	response	that	does	not	necessarily	
eliminate	 the	 pathogen,	 but	 leads	 to	 a	 progressive	 loss	 of	 lung	 function	 and	 diminished	 life	
expectancy.	We	have	shown	that	antimicrobial	proprietary	peptides	(AMPs)	have	the	ability	to	
inhibit	the	in	vitro	growth	of	both	mucoid	and	non-mucoid	strains	of	P.	aeruginosa.	Numerous	
studies	 now	 indicate	 that	 AMPs	 can	 modulate	 immune	 responses	 by	 inducing	
cytokines/chemokines	production	and	inhibiting	pro-inflammatory	cytokine	production.	Purpose:	
In	 this	 study,	we	 investigated	 the	anti-inflammatory	properties	of	 a	proprietary	 antimicrobial	
peptide,	 TP359,	 in	 human	 A549	 lung	 cells	 infected	 with	 P.	 aeruginosa.	 Hypothesis:	 We	
hypothesized	 that	 the	 peptide,	 TP359,	will	 reduce	 the	 inflammation	 caused	by	 P.	 aerugonisa	
infection.	Methods:	Cytokine	ELISA	was	used	to	determine	the	anti-inflammatory	effect	of	TP-
359	by	measuring	pro-inflammatory	cytokines	Interleukin-6	(IL-6),	Interleukin-8	(IL-8),	and	Tumor	
Necrosis	Factor	(TNF).	The	A549	cells	were	exposed	to	TP359	at	4	different	concentrations	(12.5,	
25,	50,	and	100	ug/mL).	Three	types	of	exposure	were	utilized:	A549	lung	cells	were	exposed	to	
P.aerugonisa	1	hour	before	TP359	 treatment,	A549	 lung	 cells	were	exposed	 to	TP359	1	hour	
before	exposure	to	P.	aerugonisa,	and	simultaneous	exposure	of	P.	aerugonisa	and	TP359	to	A549	
lung	cells.	Results:	Our	results	show	that	TP359	reduced	the	levels	of	pro-inflammatory	cytokines	
in	a	dose-	and	time-dependent	manner	at	all	treatment	conditions.	Conclusions:	These	results	
indicate	that	TP359	can	modulate	P.aerugonisa	-induced	inflammatory	responses	in	lung	cells.	
Due	 to	 its	 confirmed	 anti-microbial	 and	 suggested	 anti-inflammatory	 properties,	 TP359	 is	 an	
attractive	agent	for	the	development	of	therapeutics	to	treat	Pseudomonas	infections.	

	

	

	

	

	

	

	

	



	 74	

Effects	of	Stream	pH	Regime	on	Macroinvertebrate	Biomass	and	Leaf	

Decay	Rate		in	High	and	Low	Solute	Streams	in	La	Selva,	Costa	Rica	

	
	
Rupert	T.	England	1.	Carissa	Ganong	2,	PhD.	1.	Biology	Department,	Alabama	A&M	University,	
Huntsville,	Alabama.	2.	Chemistry	Department,	Missouri	Western	State	University,	Saint	Joseph,	

Missouri.	
	
	
Freshwater	stream	ecosystems	are	home	to	an	immense	concentration	of	biodiversity	and	serve	
as	vital	connections	between	aquatic	and	terrestrial	environments,	however,	differences	in	their	
chemical	 composition	can	alter	 these	services.	The	purpose	of	 this	 study	was	 to	examine	 the	
effects	of	pH	on	stream	ecosystems	in	La	Selva	Biological	Station	in	Heredia	Province,	Costa	Rica.	
Some	streams	have	unique	groundwater	inputs	enriched	by	underground	volcanic	activity.	These	
enriched	streams	have	unusually	high	solute	concentrations	and,	as	a	result	of	high	bicarbonate	
concentrations,	have	a	naturally	higher	and	stabler	pH	than	the	low	solute	streams	that	do	not	
receive	volcanic	groundwater.	To	examine	the	effect	of	pH	on	stream	ecosystem	function,	we	
used	baking	soda	to	experimentally	buffer	a	low	solute	stream	to	mimic	the	pH	regime	of	a	high	
solute	stream.	Manipulation	resulted	in	significant	(p=0.0001)	differences	in	pH	among	sites.	We	
quantified	macroinvertebrate	biomass	in	leaf	packs	in	the	treatment	stream	(Experimental	and	
control	reaches)	as	well	as	low	and	high	solute	reference	streams.	Leaf	decay	did	follow	a	trend	
in	which	mass	decreased	with	time,	however,	it	did	not	seem	that	pH	influenced	this	process.	
Macroinvertebrate	biomass	did	not	vary	with	pH.	The	results	of	this	experiment	imply	that	factors	
other	than	pH	are	more	significant	in	influencing	this	particular	stream	ecosystem.	
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Interleukin-6	and	Leukemia	Inhibitory	Factor	alter	Estrogen	Signaling	

and	Response	to	Anti-Estrogen	Therapy	in	Epithelial	Ovarian	Cancer	

Cell	Lines	

	
	
Jake	Erba,	Lijun	Tan,	Karen	McLean,	MD,	PhD,	University	of	Michigan	Department	of	Obstetrics	

and	Gynecology	
	
	
Purpose:	 In	 ovarian	 cancer,	 clinical	 response	 rates	 to	 anti-estrogen	 therapy	 are	 lower	 than	
expected	based	on	estrogen	receptor	(ER)	status.	The	cytokines	Interleukin	6	(IL6)	and	Leukemia	
Inhibitory	 Factor	 (LIF)	 may	 influence	 estrogen	 signaling	 to	 promote	 cancer	 growth.	 We	
hypothesize	that	there	is	crosstalk	between	IL6/LIF	cytokine	signaling	and	estrogen	signaling,	and	
combination	therapy	blocking	both	pathways	may	be	a	superior	treatment	strategy.	
	
Methods:	 Ovarian	 cancer	 cell	 lines	 COV362,	 CaOV3,	OVCAR3	 and	OVCAR8	were	 studied.	 For	
luciferase	reporter	assays,	cell	lines	were	grown	in	RPMI	with	2%	charcoal-stripped	fetal	bovine	
serum	(FBS).	Cells	were	then	treated	with	estradiol	or	recombinant	IL6	and/or	LIF	and	transfected	
with	a	reporter	plasmid	in	which	luciferase	expression	is	driven	by	an	estrogen	response	element	
(ERE)	 (Dual-Glo	 Luciferase	 Assay	 System,	 Promega),	 and	 reporter	 activity	 quantified	 on	 a	
luminometer.	 To	 determine	 the	 effect	 of	 IL6/LIF	 signaling	 on	 ER	 levels,	 immunoblotting	was	
performed	 after	 treating	 cell	 with	 IL6	 and/or	 LIF.	 Protein	 lysates	 were	 collected	 using	 RIPA	
reagent,	 separated	 by	 gel	 electrophoresis	 and	 transferred	 to	 a	membrane,	 and	 blotted	with	
antibodies	to	ERα.	For	treatment	assays,	cells	were	treated	with	the	anti-estrogen	tamoxifen,	
fulvestrant,	or	letrozole	without	or	with	ruxolitinib	which	inhibits	JAK2,	a	common	downstream	
mediator	of	IL6/LIF	signaling.	An	MTT	Cell	Proliferation	Kit	(Vybrant)	quantified	cell	viability.		
	
Results:	IL6	and	LIF	treatment	resulted	in	a	greater	than	two-fold	increase	in	ERE	activity	over	
baseline	 in	multiple	cell	 lines.	 Immunoblotting	showed	increased	ERa	expression	following	IL6	
and	 LIF	 treatment.	MTT	 assays	 demonstrated	 significant	 cell	 death	 following	 treatment	with	
ruxolitinib	alone	or	with	tamoxifen.		
	
Discussion:	 IL6/LIF	 signaling	 alters	 ER	 signaling	 in	 ovarian	 cancer	 cell	 lines,	 and	 combination	
therapy	can	induce	cell	death.	These	data	support	that	blocking	IL6	and	LIF	with	agents	such	as	
ruxolitinib	may	lead	to	a	clinically	better	response	in	combination	therapy	with	anti-estrogens.	
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The	value	of	post-operative	chest	radiography	immediately	following	

posterior	spinal	instrumentation	and	fusion	in	adolescent	idiopathic	

scoliosis	cases	

	
	

Robert	A.	Esposito,	Michael	J.	Conklin,	MD,	Shawn	R.	Gilbert,	MD;	Department	of	Surgery,	
Division	of	Orthopaedics,	University	of	Alabama	at	Birmingham	School	of	Medicine,	

Birmingham,	AL	
	
	
Purpose:	Pneumothorax	(PTX)	is	a	known	complication	of	posterior	spinal	instrumentation	and	
fusion	(PSIF)	surgery	in	patients	with	adolescent	idiopathic	scoliosis	(AIS).	Some	institutions	utilize	
routine	post-operative	chest	radiographs	to	rule	out	pulmonary	complications.	However,	reports	
of	 post-operative	 pulmonary	 complications,	 such	 as	 PTX,	 appear	 to	 be	 low.	 Thus,	 we	 have	
evaluated	 the	 usefulness	 of	 routine	 post-operative	 chest	 radiographs	 to	 detect	 immediate	
pulmonary	complications	following	PSIF	surgeries	in	AIS	cases.			
	
Methods:	A	query	of	Kids’	Input	Database	(KID)	and	an	institutional	case	review	were	performed.	
Frequencies	of	post-operative	pulmonary	complications,	 represented	by	 the	presence	of	PTX,	
and	 rates	 of	 surgical	 intervention	 and	 supplemental	 oxygen	 were	 recorded.	 Patient	
demographics	and	comorbidities	were	also	noted	for	future	statistical	analysis.		
	
Results:	KID	datasets	revealed	a	PTX	frequency	of	0.33%	(30/9,036)	following	PSIF	for	AIS	patients	
with	intervention	required	in	13.33%	(4/30)	of	PTX	positive	patients.	Retrospective	analysis	of	
institutional	cases	produced	a	PTX	frequency	of	3.28%	(8/244)	and	an	additional	4.10%	(10/244)	
for	cases	that	could	not	be	excluded	for	PTX.	No	surgical	intervention	was	required	for	any	PTX	
positive	institutional	cases,	although	one	required	supplemental	oxygen.		
	
Conclusion:	 The	 rate	of	 pneumothorax	 following	PSIF	 is	 extremely	 low.	 	 Few	 identified	 cases	
require	surgical	or	non-surgical	intervention.	Routine	postoperative	chest	radiographs	following	
PSIF	for	AIS	may	not	be	necessary.	
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The	Impact	of	MARCKS	Phosphorylation	on	Glioblastoma	Growth	and	

Migration.	
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Christopher	D.	Willey.	MD	PhD	

	
	
Background:	Glioblastoma	multiforme	(GBM)	is	the	most	common	and	deadly	form	of	glioma,	
with	a	median	survival	of	14	months.		GBM	remains	a	deadly	disease	due	to	its	diffuse	nature,	
high	 proliferative	 capacity	 and	 therapeutic	 resistance.	 Improving	 our	 understanding	 of	 these	
tumor	promoting	properties	is	vital	to	improving	outcomes.	MARCKS	is	a	natively	unstructured	
protein	found	in	the	brain	that	can	potentially	influence	tumor	growth,	therapeutic	resistance	
and	migration	 through	 its	 ability	 to	 electrostatically	 sequester	 signaling	phospholipids	 on	 the	
cytoplasmic	 membrane,	 bind	 calmodulin	 and	 the	 actin	 cytoskeleton.	 88%	 of	 GBM’s	 have	
mutations	that	generate	tumor	promoting	phospholipids	driving	growth	and	survival	pathways.	
MARCKS	can	potentially	suppress	multiple	common	mutations	by	electrostatically	sequestering	
its	phospholipid	substrate;	however,	MARCKS	is	poorly	understood	in	GBM.	
	
Methods:	 U87	with	 doxycycline	 inducible	MARCKS	mutants	were	 generated	 to	 test	MARCKS	
impact	on	tumor	growth	and	migration.	Growth	was	assessed	in-vitro	by	colony	formation	assays	
and	ATPlite.	Migration	was	assessed	by	scratch	assay.		
	
Results:	Overexpression	of	MARCKS	 (WT+)	and	a	non-phosphorylatable	 (NP)	MARCKS	mutant	
showed	a	decrease	in	colony	number	and	size	compared	to	a	scrambled	vector	control	line	in	the	
clonogenic	assay,	while	the	pseudo-phosphorylated	(PP)	MARCKS	mutant	had	a	marked	increase	
in	 colony	 number	 and	 size	 compared	 to	 control.	 ATPlite	 data	 also	 shows	 a	 highly	 significant	
(P<0.001)	decrease	in	cell	viability	with	the	WT+	and	NP	mutant	but	no	impact	with	the	PP	mutant.	
The	 migration	 assay	 showed	 MARCKS	 overexpression	 and	 PP	 mutants	 to	 have	 significantly	
decreased	migration	compared	to	control.			
	
Conclusion:	In-vitro	findings	suggest	knowing	the	MARCKS	phosphorylation	status	is	essential	for	
understanding	 the	 effects	 of	 MARCKS	 overexpression.	 The	WT+	 and	 NP	 variant	 shows	 anti-
proliferative	effects	whereas	 the	PP	variant	was	 found	 to	be	pro-proliferative.	Migration	was	
inhibited	by	MARCKS	overexpression	and	PP	while	NP	MARCKS	did	not	inhibit	migration.	
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Theoretical	Investigation	of	Damping	in	Exchange	Bias	Systems	
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Purpose:	Exchange	bias	systems	are	widely	used	in	today’s	and	in	future	computing	technologies,	
particularly	 in	 current	 memory	 read	 heads	 and	 the	 new	 STT-MRAM	 (Spin-Transfer	 Torque	
Magnetic	 Random	 Access	Memory).	 Therefore	 an	 accurate	 description	 of	 the	magentization	
dynamics	 in	exchange	bias	 systems	becomes	essential	 for	 further	device	development.	There	
have	been	a	number	of	 theoretical	predictions	of	 an	anisotropic	Gilbert	damping	 tensor	 that	
takes	the	place	of	the	(scalar)	Gilbert	damping	parameter	in	the	Landau-Lifshitz-Gilbert	equation	
of	motion.	Standard	treatments	of	the	damping	tensor	incorporate	the	symmetry	of	the	crystal	
structure.	However,	for	single	crystals	the	anisotropy	of	the	damping	parameter	is	expected	to	
be	small,	making	experimental	confirmation	difficult.		
	
Methods:	We	developed	a	computational	method	using	the	MATLAB-based	micromagnetic	code	
M3	to	simulate	the	magnetization	dynamics	of	a	life-size	thin	film	with	the	standard	scalar	Gilbert	
damping	and	with	the	new	Gilbert	damping	tensor.	We	incorporated	principles	of	 iron	crystal	
symmetry	to	develop	the	form	of	the	anisotropic	damping	tensor.	We	measured	the	effective	
damping	and	relaxation	rates	for	a	variety	of	implementations.	
	
Results:	 Simulations	 run	 with	 the	 scalar	 damping	 parameter	 and	 its	 tensor	 form	 are	
computationally	equivalent.	 In	addition,	 the	tensor	 form	allows	the	simulation	of	a	relaxation	
mechanism	 involving	 directional	 anisotropy,	 a	 unidirectional	 anisotropy	 with	 respect	 to	 the	
instantaneous	orientation	of	the	magnetization.	We	report	on	results	from	this	test,	as	well	as	a	
simulation	in	which	the	damping	depends	on	the	distance	from	the	exchange	bias	interface.	
	
Conclusion:	A	Gilbert	damping	tensor	allows	more	accurate	simulation	of	thin	film	damping	on	
the	 micromagnetic	 scale.	 Computational	 models	 have	 been	 made	 including	 directional	
anisotropy	and	positional	anisotropy	 to	 improve	our	understanding	of	 the	non-homogeneous	
damping	found	in	exchange	bias	systems.	
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Acute	Behavioral	Stress	Induces	a	Pressor	Response	via	ETA	Receptor	

Activation	by	Endothelial-Derived	ET-1	
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University	of	Kentucky,	Lexington,	KY,	3)	College	of	Nursing,	Augusta	University,	Augusta,	GA,	4)	
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In	both	humans	and	animal	models,	acute	behavioral	stress	induces	increased	circulating	
endothelin-1	(ET-1)	levels.	However,	the	functional	consequences	of	elevated	plasma	ET-1,	as	
well	as	the	cellular	source	of	the	ET-1,	are	unknown.	We	hypothesized	that	acute	behavioral	
stress	induces	an	acute	pressor	response	via	activation	of	the	ETA	receptor	by	endothelial-
derived	ET-1.	We	utilized	vascular	endothelial-specific	ET-1	knockout	(VEETKO)	and	flox	control	
mice	for	all	experiments.	VEETKO	mice	demonstrated	significantly	reduced	aortic	and	renal	
vascular	preproET-1	mRNA	compared	with	flox	mice	(1.0	±	0.2	vs.	0.03	±	0.01	A.U.	and	1.0	±	0.2	
vs.	0.3	±	0.1	A.U.	respectively,	p<0.05).	Adult	male	mice	were	exposed	to	cage	switch	stress	
(CSS),	an	established	model	of	acute	behavioral	stress.	Plasma	ET-1	was	significantly	elevated	in	
control	mice	in	response	to	CSS	(0.92	±	0.04	vs.	1.2	±	0.08	pg/ml,	p<0.05),	whereas	CSS	did	not	
elicit	an	increase	in	plasma	ET-1	in	VEETKO	mice	(0.52	±	0.09	vs.	0.63	±	0.08	pg/ml,	p>0.05).	
Blood	pressure,	heart	rate,	and	activity	were	measured	by	radiotelemetry	in	conscious	freely	
moving	mice.	CSS	induced	an	acute	pressor	response	in	both	VEETKO	and	control	mice,	
however,	the	pressor	response	was	significantly	blunted	in	VEETKO	mice	(MAP,	p<0.05).	In	mice	
pretreated	for	3	days	with	the	ETA	receptor	antagonist,	ABT-627,	the	pressor	response	to	CSS	
was	similar	between	genotypes	(MAP,	p>0.05).	No	difference	in	the	CSS	induced	response	was	
observed	for	pulse	pressure,	heart	rate,	or	activity	in	either	condition.	Importantly,	vascular	
reactivity	of	third-order	mesenteric	arteries	to	phenylephrine	was	similar	between	genotypes,	
suggesting	that	α1-adrenergic	sensitivity	of	resistance	arteries	does	not	explain	the	difference	
in	blood	pressure	responses.	These	results	indicate	that	the	acute	behavioral	stress	induced	
pressor	response	is	mediated,	in	part,	by	ETA	receptor	activation	by	endothelial-derived	ET-1.	
	
	
	
	
	
	
	



	 80	

5ʹ	START	SITE	HETEROGENEITY	OF	THE	HIV-1	RNA	AND	ITS	EFFECT	ON	

STRUCTURE	AND	FUNCTION	
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The	 5ʹ	 Leader	 (5ʹ-L)	 of	 the	 human	 immunodeficiency	 virus-1	 (HIV-1)	 RNA	 genome	 is	 highly	
conserved	and	constantly	in	an	equilibrium	between	the	monomer	and	dimer	conformations.	In	
the	monomer	 conformation,	 the	 RNA	 is	 preferentially	 translated	 into	 proteins	 necessary	 for	
reproduction,	while	in	the	dimer	conformation,	the	RNA	is	packaged	as	the	genome	for	a	new	
virion.	The	exact	start	site	of	the	RNA	has	not	been	listed	consistently	in	the	literature	in	the	past	
years.	It	was	found	that	in	vivo,	there	exists	a	mixed	population	of	capped	viral	RNA	with	start	
sites	that	begin	with	one,	two,	or	three	guanosines	(Cap1G,	Cap2G,	and	Cap3G,	respectively).	
This	discrepancy	had	a	profound	effect	on	the	folding	patterns	of	the	RNA,	as	it	was	observed	
using	native	gel	electrophoresis	Cap1G	5ʹ-L	favored	the	dimer	conformation,	whereas	the	Cap2G	
and	 Cap3G	 preferred	 the	 monomer	 conformation.	 This	 difference	 in	 start	 sites	 therefore	
influences	 the	 structure	 and	 function	 of	 the	 RNA.	 We	 use	 nuclear	 magnetic	 resonance	
spectroscopy	to	determine	the	exact	structural	mechanism	by	which	start	site	differences	direct	
this	 change.	 Using	 specific	 nucleotide-	 and	 site-	 specific	 labeling	 schemes,	 we	 were	 able	 to	
identify	a	sensitive	signal	that	is	unique	to	the	Cap2G	construct	only.	Assigning	signals	in	the	full	
5ʹ-L	 is	difficult	due	to	the	numerous	signal	overlap.	To	overcome	this	problem	and	assign	the	
residue	that	the	sensitive	signal	belongs	to,	we	constructed	smaller	oligo	controls	of	the	full	5ʹ-L.	
Our	future	works	include	making	oligo	control	constructs	of	the	TAR	hairpin	with	different	start	
sites	to	compare	the	signals.	
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Application	of	Louvain	Modularity	to	Cross-Polarized	Diffraction	

Images	

	
	
Rohin	Gawdi*,	Junhua	Ding+,	PhD,	Xin-Hua	Hu*,	PhD;	*Department	of	Physics,	East	Carolina	
University,	Greenville,	NC;	+Department	of	Computer	Science,	East	Carolina	University,	

Greenville,	NC.	
	
	
Purpose:	Image	analysis	is	a	field	of	increasing	application	to	biomedical	investigation.	Improved	
technology	 in	microscopy	and	 imaging	have	pushed	the	necessity	for	powerful	 image	analysis	
algorithms	to	the	forefront	of	research,	largely	due	to	the	ubiquitous	application	to	all	fields	of	
research.	 Polarization	 diffraction	 imaging	 flow	 cytometry	 (p-DIFC)	 is	 a	 method	 that	 obtains	
images	of	 light	scatter	by	passing	a	solid	state	 laser	 through	flowing	cells.	After	 treatment	by	
image	 processing	 algorithms,	 the	 resulting	 cross-polarized	 diffraction	 image	 (cpDI)	 is	 then	
analyzed	by	 statistical	 learning	 algorithms.	 It	 is	 hypothesized	 that	 using	 a	 hierarchical	 greedy	
algorithm	known	as	the	Louvain	Modularity	would	provide	faster	and	more	efficient	analysis	of	
cpDI	data.	
	
Methods/Results:	The	Louvain	Modularity	algorithm	utilizes	community	detection	in	a	novel	way	
to	create	small	communities	of	neighboring	nodes,	then	creating	meta-communities	to	maximize	
the	modularity	of	the	network.	Though	typically	applied	to	social	networks	and	internet	servers,	
the	Louvain	algorithm	is	quickly	become	a	highly	used	algorithm	for	neural	mapping	and	other	
biomedical	 applications.	 The	 suggested	 adaptation	 of	 this	 algorithm	 seeks	 to	 utilize	 pixels	 as	
nodes,	to	create	a	usable	network	dependent	on	pixel	intensity	via	a	density-weighted	k-nearest	
neighbor	 algorithm.	 The	 Louvain	Modularity	 algorithm	 is	 then	 applied	 to	 the	 resulting	 image	
network	to	obtain	information	from	the	image	at	several	hierarchical	levels.		
	
Discussion:	The	goal	of	the	algorithm	is	to	create	hierarchically	structured	communities	within	
the	 image	 that	 are	 agglomerated	 based	 on	 similar	 pixel	 intensities	 and	 nearby	 clustering.	
Although	further	work	is	required	to	tailor	the	algorithm	for	use	with	cpDI	data,	it	is	believed	that	
applying	 the	 Louvain	 Modularity	 will	 decrease	 both	 the	 computational	 stress	 and	 memory	
required	to	obtain	detailed	information,	as	well	as	extract	far	more	information	from	the	image	
than	current	methods.	
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Relationship	Between	Knee	Valgus	and	Shoulder	Kinematics	Amongst	

Female	Handball	Athletes	
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Purpose:	Throwing	is	a	kinetic	chain	activity	that	requires	a	coordinated	and	controlled	transfer	
of	energy	from	the	lower	extremity,	through	the	trunk,	to	the	upper	extremity,	and	to	the	hand	
for	ball	release.	Lower	extremity	injury	risk	is	increased	with	lower	extremity	instability;	upper	
extremity	 injury	 risk	 is	 increased	 with	 core	 instability.	 Lower	 extremity	 instability	 results	 in	
decreased	energy	transfer	to	the	upper	extremity.	The	sport	of	team	handball	(THB)	is	unique	in	
that	it	requires	side-to-side	cutting,	jumping,	and	throwing.	Therefore,	the	purpose	of	this	study	
was	to	examine	the	relationship	between	lower	extremity	stability	and	upper	extremity	throwing	
kinematics.	 It	was	hypothesized	that	knee	valgus	at	foot	contact	could	 indicate	 instability	and	
effect	shoulder	kinematics	in	THB	players	when	performing	the	jump	shot.	
	
Methods:	Twenty-one	 female	THB	athletes	 (age:	26.5±4.7	years;	height:	174.6±4.2	 cm;	mass:	
74.4±6.4	kg)	participated.	The	MotionMonitor®,	an	electromagnetic	tracking	system,	was	used	
to	collect	kinematic	data	while	participants	performed	three	jump	shots	on	a	goal	9	meters	away.	
	
Results:	The	knee	valgus	at	 foot	contact	was	used	to	classify	athletes	as	stable	or	unstable	 in	
regards	to	their	lower	extremity,	using	previously	determined	methods.	Prior	to	analysis,	the	data	
was	 log	 transformed	 due	 to	 violations	 in	 normality.	 There	 were	 no	 statistically	 significant	
relationships	in	shoulder	elevation	between	the	two	defined	groups	(p	>	0.05).	A	non-parametric	
test	was	used	on	the	original	data	to	determine	that	shoulder	elevation	changed	over	the	course	
of	the	throw	within	both	groups.	
	
Discussion:	These	findings	suggest	that	knee	valgus	at	foot	contact	is	not	a	consistent	indicator	
of	instability	in	the	lower	extremities	during	an	overhand	throwing	motion.	It	is	recommended	
that	further	investigations	use	knee	valgus	at	landing	as	the	definer	of	lower	extremity	instability.	
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Green	Synthesis	of	Halogenated	Thiophenes,	Selenophenes,	and	

Benzo[b]selenophenes	Using	Sodium	Salts	as	a	Source	of	Halides	
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The	halogen-containing	heterocyclic	and	carbocyclic	compound	classes	are	extremely	important,	
widely	 used	 organic	 compounds.	 Over	 200	 manufactured	 drugs	 in	 pharmaceuticals	 contain	
halogens.	An	environmentally	benign	process	for	the	synthesis	of	thiophenes,	selenophenes,	and	
benzo[b]selenophenes	was	successfully	employed	using	electrophilic	cyclization.	Thiophenes	are	
present	in	biologically	useful	molecules	that	are	known	to	have	non-steroidal,	anti-inflammatory,	
antitumor	and	antiviral	properties.	Both	thiophenes	and	selenophenes	are	used	in	materials	such	
as	organic	field	effect	transistors	(OFET)	and	organic	light-emitting	diodes	(OLED).	The	method	
utilized	 is	an	 improvement	of	previously	 reported	methods,	which	 required	abrasive	 reaction	
conditions,	 toxic	 solvents	 and	 resulted	 in	 moderate	 yields.	 In	 addition	 to	 the	 superior	
methodology,	 this	 is	 the	 first	 reported	 approach	 for	 the	 synthesis	 of	 chlorinated	
benzo[b]selenophenes	via	electrophilic	chlorocyclization.	
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Comparative	Studies	of	the	Efficacy	of	Endogenous	Organosulfur	

Antioxidants	
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Purpose:	 This	 study	 aims	 to	 provide	 information	 about	 the	 mechanism	 through	 which	
organosulfur	compounds	react	with	oxidants	in-vivo.	This	research	study	will	also	compare	the	
efficacy	of	these	various	compounds	when	functioning	as	antioxidants	in	the	body.	
	
Methods:	Comparative	studies	of	the	antioxidant	potential	of	various	organosulfur	compounds	
such	as	cysteine,	cysteamine,	and	methionine	were	performed	using	bromate	as	an	oxidant	and	
precursor	 to	 the	 endogenous	 reactive	 oxygen	 species	 HOBr.	 UV-Vis	 spectrophotometry	 was	
utilized	to	study	reaction	kinetics	of	the	oxidation	of	the	organosulfur	compounds	by	bromate	
through	monitoring	the	formation	of	bromine	as	an	indicator	of	complete	oxidation	of	the	sulfur	
center.			
	
Results:	Analysis	of	the	reaction	kinetics	indicated	that	cysteine	reacted	the	fastest,	followed	by	
cysteamine	 and	 then	 methionine.	 Kinetics	 data	 also	 revealed	 that	 an	 increase	 in	 substrate	
concentration	resulted	in	not	only	an	increase	in	the	production	of	bromine,	but	also	an	increase	
in	 reaction	 rate.	 	 Elucidation	 of	 the	 reaction	 mechanisms,	 and	 the	 role	 of	 the	 S-oxidation	
intermediates,	for	all	the	organosulfur	compounds	under	study	is	currently	on-going.		In	the	case	
of	methionine	oxidation,	there	is	strong	evidence	to	suggest	that	the	oxidation	of	the	methionine	
sulfoxide	intermediate	is	the	rate	limiting	step.		
	
Discussion/Conclusion:	 These	 studies	 have	 potential	 implications	 in	 the	 medical	 field	 as	 the	
antioxidants	being	studied	play	crucial	roles	in	different	biological	pathways.		Failure	to	maintain	
adequate	levels	of	antioxidants	can	result	in	a	variety	of	health	issues	such	as,	inhibited	growth,	
apoptotic	cell	death,	and	hardening	of	the	arteries	due	to	the	formation	of	plaque.	Successful	
elucidation	of	these	reaction	mechanisms	could	lead	to	possible	manipulation	of	antioxidants	in	
the	body	as	treatment	for	various	diseases.	Such	techniques	could,	 in	some	cases,	reduce	the	
need	of	pharmaceuticals	and	provide	alternative	methods	of	treatment.	
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Caffeine-associated	Reduction	in	Patent	Ductus	Arteriosus	(PDA)	is	

Mediated	by	Caffeine-Adenosine	Receptor	Antagonism	
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Purpose:	PDA	is	a	common	cardiac	condition	in	premature	neonates	and	occurs	when	the	ductus	
arteriosus	(DA),	a	muscular	arterial	shunt,	does	not	close	after	birth	as	it	should.	Clinical	studies	
show	that	less	incidence	of	PDA	is	associated	with	caffeine	treatment	for	apnea	of	prematurity,	
a	condition	in	which	premature	neonates	stop	breathing.	Caffeine	works	by	binding	to	adenosine	
receptors,	 suggesting	 a	 potential	 mechanism	 for	 observed	 reduction	 in	 PDA.	 Since	 current	
treatments	for	PDA	have	adverse	side	effects,	better	treatments	for	PDA	must	be	pursued.	We	
will	test	the	hypothesis	that	caffeine	has	a	direct	constrictive	effect	on	the	DA.		
	
Methods:	CD-1	mice	were	delivered	via	C-section	on	day	19	(full	term)	of	gestation.	The	DA	was	
isolated	and	mounted	in	a	chamber	filled	with	Krebs	buffer	bubbled	with	2%	oxygen	to	simulate	
fetal	conditions	(pO2	<40).	Pressurized	myography	illustrated	the	diameter	of	the	DA	in	response	
to	 increasing	 concentrations	 of	 caffeine	 citrate	 (10-7M-10-2M)	 or	 adenosine	 (10-9M-10-3M),	
both	dissolved	in	aqueous	solution.	We	also	performed	reverse	transcription-polymerase	chain	
reaction	(RT-PCR)	and	quantitative	PCR	(qPCR)	to	evaluate	adenosine	receptor	expression	in	the	
DA.	
	
Results:	RT-PCR	demonstrated	expression	of	all	four	adenosine	receptors	(A1,	A2a,	A2b,	and	A3)	
in	day	19	DA	and	control	tissue	(brain).	qPCR	demonstrated	that	adenosine	receptor	expression	
is	upregulated	in	the	day	19	DA	relative	to	other	stages	of	gestation.	Dose	response	experiments	
showed	that	neither	adenosine	nor	caffeine	significantly	affected	DA	diameter	until	the	highest	
concentrations	 caused	 dilation.	 Pretreatment	 studies	 showed	 that	 pretreating	 vessels	 with	
caffeine	decreased	adenosine-induced	dilation.	
	
Discussion/Conclusions:	Caffeine	did	not	directly	affect	ductal	 tone.	Although	caffeine	did	not	
directly	constrict	the	DA,	caffeine	may	work	to	reduce	PDA	by	binding	to	adenosine	receptors	
and	 blocking	 adenosine’s	 dilating	 effects.	 Future	 studies	 will	 investigate	 whether	 caffeine	
mediates	Ca2+	ion	channels	to	induce	vasoconstriction.	

	

	

	



	 86	

SULFHYDRIC	ACID	(H2S)	LIMITS	LYSOZYME	AMYLOID	DEVELOPMENT	

AND	ENHANCES	SOFT	MATTER	ASSEMBLY	

	
	
Indra	González-Ojeda*,	Juan	López-Garriga*,	PhD,	Manuel	Rosario-Alomar+,	PhD.	*Chemistry	
department,	University	of	Puerto	Rico	at	Mayaguez,	+Chemistry	department,	University	at	

Albany,	SUNY.	
	
	
Amyloid	fibrils	are	conformations	of	misfolded	proteins	with	a	stable	β-sheet	structure.	They	are	
believed	 to	 be	 the	 main	 cause	 of	 neurodegenerative	 disorders	 such	 as	 Alzheimer’s	 and	
Parkinson’s	 disease.	 	We	 have	 shown	 than	 by	 adding	 sulfhydric	 acid	 (H2S)	 to	 hen	 egg	white	
lysozyme	(HEWL)	the	amyloid	fibers	are	inhibited	(UPR-Mayaguez	Patent).				This	inhibition	results	
in	small	spherical	aggregates	of	unordered	protein	that	exhibit	almost	no	cytotoxicity.	 	 In	 the	
work	presented	here,	the	concentration	of	H2S	in	samples	of	HEWL	was	varied	to	explore	the	
associated	 soft	 matter	 assembly	 and	 protein	 conformational	 changes	 were	 followed	 by	 ThT	
fluorescence	to	determine	the	behavior	of		β-sheet	structure.		Samples	without	H2S	yielded	high	
concentrations	of	β-sheet	conformations,	consistent	with	amyloid	aggregates.	However,	on	the	
samples	in	the	presence	of	H2S	show	little	to	no	β-sheet	structures.		This	indicates	that	the	newly	
formed	structures	have	a	vastly	different	conformation	to	those	of	amyloid	fibers.	Therefore,	the	
results	show	that	the	concentration	of	H2S	influences	the	protein	soft	matter	assembly	whilst	
limits	the	fibrillation	structures.		The	discovery	of	this	gelification	mechanism	also	opens	the	door	
to	further	research	into	the	procedure	responsible	for	fibril	formation,	and	brings	the	possibility	
of	applying	these	structures	as	both	an	industrial	material	and/or	a	therapy	for	amyloidosis.	
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Hypomethylation	of	ADORA1,	SBNO2,	and	WIZ	is	associated	with	risk	

of	multiple	myeloma,	smoldering	myeloma,	and	monoclonal	

gammopathy	of	undetermined	significance	

	
	
Stephen	D.	Gragg	(Medical	Scientist	Training	Program,	University	of	Alabama	at	Birmingham,	
Birmingham,	AL),	Devin	Absher	PhD	(HudsonAlpha	Institute	for	Biotechnology,	Huntsville,	AL),	
Degui	Zhi	PhD	(School	of	Biomedical	Informatics,	University	of	Texas	Health	Science	Center	at	
Houston,	Houston,	TX),	Elizabeth	E.	Brown	PhD,	MPH	(Department	of	Pathology,	School	of	

Medicine,	University	of	Alabama	at	Birmingham,	Birmingham,	AL)	
	
	
Introduction:	Multiple	myeloma	(MM)	is	the	second	most	common	hematological	malignancy,	
presenting	as	a	neoplastic	proliferation	of	plasma	cells	within	the	bone	marrow.	As	a	complex	
disease,	MM	is	caused	by	a	combination	of	genetic	and	environmental	factors.	Thus,	epigenetic	
factors,	 such	 as	 DNA	 methylation,	 represent	 one	 mechanism	 which	 may	 influence	 the	
development	and	maintenance	of	MM	as	well	as	its	asymptomatic	precursor	conditions	including	
monoclonal	gammopathy	of	undetermined	significance	(MGUS)	and	smoldering	myeloma	(SMM).	
	
Objectives:	The	objective	of	this	study	was	to	identify	differentially	methylated	positions	in	the	
genome	of	patients	with	MM,	SMM,	and	MGUS.	
Methods:	We	assessed	genome-wide	DNA	methylation	in	total	leukocytes	from	peripheral	blood	
obtained	 from	 patients	 with	 multiple	 myeloma	 (n=56),	 smoldering	 myeloma	 (n=31),	 and	
monocolonal	gammopathy	of	undetermined	significance	(n=60)	and	controls	(n=79)	enrolled	in	
the	 Molecular	 and	 Genetic	 Epidemiology	 (iMAGE)	 study	 of	 myeloma.	 We	 quantified	 DNA	
methylation	using	the	Illumina	450K	array	and	we	detected	differences	in	methylated	positons	
using	a	general	linear	model	framework	adjusted	for	confounders.	
	
Results:	In	MM	cases,	we	identified	7	hypo-methylated	positions	compared	to	controls	including	
CA6	(P=4.30e-08),	ADORA1	(P=9.86e-08),	PLEKH4B	(P=	7.71e-08),	SBNO2	(P=	4.65e-10),	and	WIZ	
(P=	1.45e-08),	as	well	as	two	intergenic	loci	(P	=	2.94e-09	and	P=4.05e-08),	with	genome-wide	
significance.	 Each	of	 these	 loci	 (with	 the	exception	of	CA6	and	PLEKHG4B),	were	 significantly	
different	in	SMM	and	MGUS	patients	compared	to	controls	(P<0.05),	but	without	genome-wide	
significance.	
	
Conclusions:	Our	findings	suggest	that	differences	in	DNA	methylation	may	contribute	to	altered	
risk	of	MM	and	may	play	a	role	in	its	development	as	a	consequence	of	inherited	environmental	
exposure.	
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Control	of	obesity	by	unconventional	T	cells	

	
	
Tierney	M.	Grisolano*,	Anil	K.	Jaiswal+,	PhD,	Mohanraj	Sadasivam+,	PhD,	Abdel	R.	Hamad+,	
DVM,	PhD;		*Department	of	Biochemistry,	Cell	and	Molecular	Biology,	Drake	University,	Des	

Moines,	IA;	+Department	of	Pathology,	Johns	Hopkins	University,	School	of	Medicine,	
Baltimore,	MD.	

	
	
Obesity	is	a	major	epidemic	affecting	the	livelihood	of	many	individuals.	Attempts	to	reduce	and	
control	obesity	by	 changing	 lifestyle	have	produced	 limited	 success.	There	 is	 recent	evidence	
showing	that	immune	cells	can	regulate	body	fat,	giving	hope	that	the	immune	system	could	be	
manipulated	to	control	obesity.	Our	study	investigates	the	role	of	unconventional	lymphocytes,	
namely,	natural	killer	T	(NKT)	cells	and	double	negative	(DN)	T	cells	in	regulating	adipose	tissue.	
Particularly,	we	analyze	how	the	heparan	sulfate	proteoglycan,	syndecan-1	(sdc1),	can	maintain	
body	fat	via	control	of	homeostasis	of	NKT	and	DN	cells	in	white	adipose	tissue	(WAT)	and	brown	
adipose	tissue	(BAT).	We	hypothesize	that	sdc1	controls	the	cell	number	and	function	of	NKT	and	
DN	cells	using	wild-type	Balb/c	mice	and	sdc1	knockout	Balb/c	mice.	We	predict	in	the	absence	
of	sdc1	there	will	be	more	NKT	and	DN	cells,	negatively	regulating	body	fat.	Our	results	found	
more	DN	conventional	T	cells	in	WT	WAT	than	in	sdc1	KO	WAT	by	two	fold.	Additionally,	double	
positive	(DP)	conventional	T	cells	were	higher	in	WAT	than	BAT	(both	genotypes).	T	suggests	that	
sdc1	may	protect	from	apoptosis	(cell	death),	therefore,	lack	of	sdc1	may	then	cause	cell	death	
leaving	 less	 DN	 cells	 in	 the	 sdc1	 KO	 mice	 because	 the	 cells	 do	 not	 have	 that	 protection.	
Preliminary	results	suggest	sdc1	may	not	play	a	regulatory	role	in	conventional	T	cell	populations.	
NKT	populations	must	be	further	examined	to	draw	conclusions.	
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Combination	Prodrug	Activator	Suicide	Gene	Therapy	with	

Pseudotyped	Retroviral	Replicating	Vectors	for	the	Treatment	of	

Ovarian	Cancer	

	
James	Grosso1,	Sara	Collins2,	Akihito	Inagaki2,	Suzanne	Matsuura2,	Priyanka	Kamath4,	Tan	

Ince3,4,5,	and	Brian	Slomovitz2,4,	Noriyuki	Kasahara2,3	
1Cancer	Biology	Graduate	Program,	Miller	School	of	Medicine,	University	of	Miami,	FL,	USA;		
2Department	of	Cell	Biology	and	Sylvester	Comprehensive	Cancer	Center,	University	of	Miami,	

FL,	USA	
3Department	of	Pathology,	University	of	Miami,	FL,	USA	

4Department	of	Gynecologic	Oncology,	Sylvester	Comprehensive	Cancer	Center,	University	of	
Miami,	FL,	USA	

	
Purpose:	 Retroviral	 replicating	 vectors	 (RRVs)	 demonstrate	 efficient	 tumor	 transduction	 and	
enhanced	 therapeutic	 benefit	 in	 a	wide	 variety	 of	 cancer	models.	 RRVs	 armed	with	 prodrug	
activating	suicide	genes	represent	a	means	of	‘intracellular’	chemotherapy,	generating	cytotoxic	
agents	selectively	and	directly	from	within	the	infected	cancer	cells,	without	incurring	systemic	
toxicity.	By	using	different	retroviral	pseudotypes	armed	with	various	prodrug	activating	suicide	
genes	we	aim	to	overcome	the	 limitation	of	 retroviral	 super	 infection	resistance	 to	achieve	a	
more	 potent	 combination	 therapy.	 	 The	main	 purpose	 is	 to	 determine	whether	 combination	
retroviral	 replicating	vector	gene	therapy	 is	a	more	efficacious	strategy	 in	vitro	and	 in	vivo	 in	
primary	and	standard	ovarian	cancer	cell	lines	versus	monotherapy.	Moreover,	to	determine	viral	
stability,	viral	spread,	and	viral	biodistribution.	
	
Methods:	 Ovarian	 cancer	 cells	 were	 subjected	 to	 viral	 transduction,	 viral	 spread	 assays,	 and	
prodrug	 treatment.	 Integration	 and	 expression	 of	 provirus	 was	 determined	 by	 PCR,	 flow	
cytometry	(GFP,	Strawberry),	and	western	blot	analysis.	Cell	viability	of	vector	transduced	cells	
was	assessed	using	an	MTS	assay	following	prodrug	treatment.		
	
Results:	 Here	we	 evaluated	 RRVs	 pseudotyped	 using	 either	Murine	 Leukemia	 virus	 (MLV)	 or	
Gibbon	Ape	Leukemia	virus	 (GALV)	 viral	 envelopes	 in	ovarian	 cancer	 cells.	 Individually	and	 in	
combination,	both	RRVs	efficiently	transduced	ovarian	cancer	cells,	showed	efficient	replication	
and	 spread,	 in	 vitro.	 100	%	 cotransduction	was	 observed	 only	 in	 cells	 transduced	with	 both	
pseudotypes.	 Cells	 fully	 transduced	with	MLV-	 and	GALV-based	RRV	vectors	 expressing	 yeast	
cytosine	 deaminase	 (prodrug;	 5-Fluorocytosine)	 and	 Herpes	 thymidine	 kinase	 (prodrug;	
Ganciclovir)	were	used	to	assess	prodrug-dependent	cell	killing	in	vitro.	While	individual	prodrug	
treatment	resulted	in	significant	cell	killing,	the	effect	was	enhanced	when	both	prodrugs	were	
used.		
	
Conclusion:	 	 These	 data	 indicate	 the	 potential	 of	 using	 RRVs	 derived	 from	 different	 viral	
pseudotypes	 to	 overcome	 superinfection	 resistance	 and	 achieve	 effective	 combined	 prodrug	
activator	gene	therapy	for	the	treatment	of	ovarian	cancer.	
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Development	of	a	Processing	Pipeline	for	Spectroscopic	MRI	to	Guide	

Therapy	for	Patients	with	Glioblastoma	
	
	
Saumya	S.	Gurbani,	J.	Scott	Cordova,	Hui-Kuo	G.	Shu,	Zhongxing	Liang,	Lee	A.	D.	Cooper,	Chad	A.	
Holder,	Jeffrey	J.	Olson,	Eduard	Schreibmann,	Stewart	G.	Neill,	Hyunsuk	Shim.	Brain	Imaging	

Group,	Winship	Cancer	Institute,	Emory	University,	Atlanta,	GA.	
	
	
Glioblastoma	(GBM)	is	the	most	common	adult	primary	brain	tumor,	made	from	glial	cells	which	
normally	support	neurons.	GBM	is	also	the	most	malignant,	with	uniform	mortality	and	a	median	
survival	of	 just	15	months	despite	surgical	resection	and	radiation	therapy.	Most	patients	will	
relapse	of	disease	within	 just	a	 few	months	of	 treatment,	 leading	to	 increased	morbidity	and	
decreased	quality	of	life.	Improvements	in	treatment,	whether	through	resection	or	RT,	require	
better	 insight	 into	 the	 exact	 anatomical	 profile	 of	 the	 disease.	 Proton	 spectrosopic	magnetic	
resonance	 imaging	 (sMRI)	 is	 a	molecular	 imaging	 technique	 that	 uses	 the	 shift	 in	 resonance	
frequency	 to	 identify	 the	 relative	 concentrations	 of	 several	 endogenous	metabolites	 in	 vivo,	
without	the	need	for	exogenous	contrast	agents	or	tracers.	Metabolites	of	interest	in	treatment	
of	GBM	include:	choline	containing	compounds	(Cho),	 found	 in	the	 lipid	bilayer	of	cells	and	a	
marker	of	increased	proliferation;	and	N-acetylaspartate	(NAA),	found	in	healthy	neurons	and	a	
marker	 of	 neuronal	 integrity.	 In	 this	 project,	 we	 describe	 a	 pipeline	 we	 have	 developed	 for	
processing	sMRI	to	be	used	in	clinical	planning,	and	the	results	of	a	study	describing	how	sMRI	
can	be	used	to	identify	infiltrating	margins	in	patients	with	GBM.	
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Slipped	Capital	Femoral	Epiphysis	Trends	In	Treatment:	Analysis	Of	

11,002	Patients	From	1997	To	2012	

	
	

Ilya	M.	Gutman,	Shawn	R.	Gilbert,	MD	
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Introduction:	 Slipped	 capital	 femoral	 epiphysis	 (SCFE)	 is	 an	 adolescent	 hip	 condition	 with	
significant	long	term	sequelae	and	evolving	treatment	options,	including	an	emphasis	on	open	
reduction	to	restore	anatomy.		
	
Objectives:	The	purpose	of	this	study	was	to	evaluate	trends	in	treatment	using	a	prospectively	
collected	pediatric	nationally	representative	database.	
	
Methods:	 Patients	 undergoing	 treatment	 for	 idiopathic	 SCFE	 were	 selected	 by	 querying	 the	
Healthcare	Cost	and	Utilization	Project’s	(HCUP)	Kids'	Inpatient	Database	(KID)	for	the	years	1997,	
2000,	2003,	2006,	2009,	and	2012.	The	selected	patients	were	separated	based	on	operative	
approach	and	 these	 cohorts	were	analyzed	based	on	 temporal	 and	 categorical	 differences	 in	
operative	 approach,	 patient	 demographics	 and	 clinical	 characteristics,	 comorbidities,	 and	
complications.	Univariate	and	multivariate	analyses	were	used	when	appropriate	and	Mantel-
Haenszel	test	for	trend	was	used	in	temporal	analysis.	
	
Results:	Overall	inpatient	SCFE	procedures	have	decreased	27.5%	(P	<	0.001).	Closed	procedures	
have	decreased	28.5%	(P	<	0.001),	while	open	procedures	have	decreased	44.8%	(P	<	0.001).	
Bilateral	 closed	 procedures	 have	 increased	 7.2%	 (P	 <	 0.001)	 and	 mixed	 open	 and	 closed	
procedures	increased	nearly	7	fold	since	2006	(P	<	0.001).	The	ratio	of	open	to	closed	procedures	
decreased	 in	Ages	9	 to	12	and	 increased	 in	ages	13	 to	16	 (P	<	0.001).	Depression	 is	 strongly	
associated	with	having	an	open	procedure	and	increases	the	likelihood	3.160	times	(P	=	0.003).	
Obesity	is	not	a	significant	predictor	for	having	either	an	open	or	closed	procedure.	
Conclusions:	While	the	rate	of	 inpatient	treatment	of	SCFE	is	declining,	there	is	an	increase	in	
rates	of	bilateral	procedures	and	open	procedures	in	older	patients.	
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Mutations	in	EBF3	disturb	transcriptional	profiles	and	underlie	a	novel	

syndrome	of	intellectual	disability,	ataxia	and	facial	dysmorphism	
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Purpose:	Developmental	delay	and	intellectual	disability	(DD/ID)	is	characterized	by	limitations	
in	cognitive	and	adaptive	behavior	and	represents	a	heterogeneous	group	of	syndromic	and	non-
syndromic	 disorders.	 Identifying	 and	 evaluating	 the	 phenotypic	 contribution	 of	 variants	 and	
genes	of	unknown	significance	(VUS/GUS)	to	DD/ID	etiology	represents	a	major	unmet	clinical	
and	scientific	need.	
We	 identified	 ten	 individuals	 with	 intellectual	 disability,	 speech	 delay,	 ataxia	 and	 facial	
dysmorphism	 carrying	 a	 deleterious	 variant	 in	 the	 EBF3	 gene	 detected	 by	 whole-exome	
sequencing	(WES),	and	performed	functional	assays	to	identify	potential	mechanisms	by	which	
the	VUS	may	disrupt	EBF3	function.	
	
Methods:	Targeted	enrichment	and	massively	parallel	sequencing	were	performed	on	genomic	
DNA	extracted	from	circulating	leukocytes.	Sequence	processing	and	variant	identification	was	
performed	 following	 the	 Genome	 Analysis	 Toolkit's	 (GATK)	 best	 practice	 recommendations.	
Further	functional	experiments	to	evaluate	the	identified	EBF3	VUS	included	structural	modeling,	
in	 situ	 subcellular	 fractionation,	 transactivation	 reporter	 assays,	 and	 	 RNA-	 and	 Chromatin	
immunoprecipitation	(ChIP)	–	sequencing.		
	
Results:	Structural	assessment	of	the	five	amino	acid	substitutions	predicts	that	they	disrupt	the	
ability	 of	 EBF3	 to	 bind	DNA.	 Transient	 expression	 of	 EBF3	mutant	 proteins	 in	HEK	 293T	 cells	
revealed	mislocalization	of	all	but	one	mutant	in	the	cytoplasm	in	addition	to	nuclear	localization.	
By	transactivation	assays,	all	EBF3	mutants	showed	significantly	reduced	or	no	ability	to	activate	
transcription	of	 the	CDKN1A	 reporter	gene,	which	corresponds	well	with	 loose	association	of	
EBF3	mutants	with	chromatin	as	demonstrated	by	in	situ	subcellular	fractionation	experiments.	
Finally,	 RNA-seq	 and	 ChIP-seq	 experiments	 demonstrate	 that	 EBF3	 acts	 as	 a	 transcriptional	
regulator	and	EBF3	mutant	protein	had	reduced	binding	and	gene	regulatory	activity.	
	
Conclusion:	These	findings	demonstrate	that	EBF3-mediated	dysregulation	of	gene	expression	
has	profound	effects	on	neuronal	development	in	humans	and	that	deleterious	variants	in	EBF3	
underlie	a	novel	intellectual	disability	and	developmental	delay	syndrome.
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Participation	of	Intestinal	Stem	Cells	in	Colitis	Recovery	
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Ulcerative	colitis	is	a	type	of	Inflammatory	Bowel	Disease	(IBD),	which	is	believed	to	be	caused	
by	a	number	of	 factors	and	 lacks	an	enduring	 treatment.	Colitis	 is	 characterized	by	 recurrent	
inflammation	 and	 damage	 to	 the	 epithelial	 lining.	 The	 harsh,	 everyday	 environment	 of	 the	
intestine	requires	stem	cells	to	maintain	homeostasis.	These	cells	exhibit	both	self-renewal	and	
the	ability	to	develop	into	all	tissue	subtypes,	and	they	are	able	to	regenerate	damaged	cells	of	
the	intestine.	For	this	reason,	we	expect	that	stem	cells	should	play	a	vital	role	in	the	repair	of	
the	colon	following	inflammation	and	injury.	However,	very	little	is	currently	known	about	the	
mechanisms	behind	stem	cell	repair	of	the	colonic	injuries.Models	of	colitis	and	IBD	have	been	
recreated	in	mice.	In	one	common	technique,	animals	are	induced	with	an	altered	carbohydrate,	
dextran	sulphate	sodium	(DSS),	that	penetrates	the	cells	to	cause	inflammation	that	resembles	
human	IBD.	The	DSS	model	is	simple	to	induce	with	immediate,	controllable	onset.	Preliminary	
investigations	focusing	on	a	particular	group	of	stem	cells	marked	by	Lrig1	proteins,	have	shown	
that	these	cells	initiate	repair	following	injury	from	DSS.	DSS-induced	colitis	should	stimulate	of	
stem	 cells	 located	 at	 the	 point	 of	 injury.	 In	 this	 study,	 Lrig1+	 stem	 cell	 stimulation	 and	
proliferation	will	be	quantified	post-exposure	to	DSS	(during	the	recovery	phase)	using	lineage	
tracing	and	immunofluorescence.	Using	immunofluorescence,	we	will	label	targeted	antigens	to	
detect	 the	 presence	 of	 cellular	 components.	On	 the	 other	 hand,	 lineage	 tracing	 involves	 the	
expression	of	a	fluorescent	protein	under	control	of	a	cell-specific	promoter	(in	this	case,	Lrig1).	
This	technique	labels	cells	expressing	the	promoter	and	their	progeny.	Activation	of	the	LRIG1	
stem	cells	amplified	upon	recovery	of	DSS	treatment.	Lineage	tracing	identified	daughter	cells	
with	 increased	 localization	 on	 the	 lateral	 sides	 of	 the	 intestinal	 crypt.	 Immunofluorescence	
showed	an	overlap	of	Lrig1	protein	and	Lrig1	daughter	cells	via	Lrig1-driven	lineage	tracing	of	
genes	 in	 the	 stem	 cells.	 Progeny	 located	 on	 the	 lateral	 sides	were	 31%	 less	 likely	 of	 LRIG1+	
coexpression,	suggesting	differentiation.	These	results	uncover	the	activity	of	intestinal	stem	cells	
during	recovery	and	support	a	proficient	 involvement	of	LRIG1	stem	cells	 in	crypt	restoration.	
Further	 investigation	 of	 these	 LRIG1	 stem	 cells	 and	 their	 progeny	 could	 aid	 in	 better-quality	
therapeutic	interventions	for	patients	suffering	from	ulcerative	colitis.	
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Antibiotic	resistance	pathogens	increase	the	morbidity	and	mortality	associated	with	infections	
and	is	a	growing	concern	to	human	health.	This	contributes	substantially	to	rising	costs	of	care	
resulting	from	prolonged	hospital	stays	and	the	need	for	more	expensive	drugs.	The	driving	force	
of	antibiotic	resistance	is	the	widespread	use	of	antibacterial	drugs.	These	antibiotics	resistant	
pathogens	 had	 required	 the	 development	 of	 novel	 antimicrobial	 strategies	 which	 is	 reviving	
interest	in	phage	therapy.	This	therapy	uses	bacteriophages	(virus	kills	bacteria)	to	kill	pathogens.	
However,	it	encounters	many	obstacles	such	as	delivery	barriers	into	the	tissues	and	bacterial	
resistance	 to	 phages.	 from	 a	 bacterial	 perspective,	 phages	 pose	 a	 persistent	 lethal	 threat	 to	
bacterial	populations.	Not	surprisingly,	bacteria	evolved	multiple	defense	barriers	 to	 interfere	
with	nearly	every	step	of	phage	life	cycles.	Phages	respond	to	this	selection	pressure	by	counter-
evolving	their	genomes	to	evade	bacterial	resistance.	In	this	study,	we	use	phages	for	delivering	
a	programmable	DNA	nuclease,	an	adaptive	microbial	immune	system	named	clustered	regularly	
interspaced	short	palindromic	repeats	(CRISPR)–	CRISPR-associated	(Cas),	to	reverse	antibiotic	
resistance	and	eliminate	 the	 transfer	of	 resistance	between	strains.	we	combined	CRISPR-Cas	
delivery	with	 lytic	 bacteriophage	 selection	 of	 antibiotic-sensitized	 bacteria.	 The	 strategy	may	
reduce	the	prevalence	of	antibiotic-resistant	bacteria	in	treated	surfaces	and	on	skin	of	medical	
personnel,	as	it	uses	phages	in	a	unique	way	that	overcomes	many	of	the	hurdles	encountered	
by	phage	therapy.	
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RNAi-mediated	knockdown	of	tRNA	modification	genes	UBA4,	CTU1,	

or	CTU2	enhance	HEK-293	cell	resistance	to	the	cancer	

chemotherapeutic	topotecan	

	
	
Emily	N.	Hayward,	Amanda	Cunningham,	MS,	Tania	Coric,	PhD,	Adam	Burgunder,	Mary-Ann	

Bjornsti,	PhD;	Department	of	Pharmacology	&	Toxicology,	University	of	Alabama	at	
Birmingham,	Birmingham,	AL	

	
	
Purpose:	The	enzyme	DNA	 topoisomerase	 I	 catalyzes	 the	 relaxation	of	DNA	supercoils	during	
replication	through	the	creation	of	a	transient	single-stranded	DNA	break,	subsequently	releasing	
the	 torsional	 energy	 in	 the	 DNA.	 Topotecan,	 a	 widely	 utilized	 camptothecin	 analog	 for	 the	
treatment	of	malignancies	like	lung	and	ovarian	cancer,	 intercalates	into	the	topoisomerase	I-
linked	 DNA	 nick	 and	 prevents	 re-ligation,	 leading	 to	 toxicity	 in	 actively	 dividing	 tumor	 cells.	
However,	some	patients	are	more	responsive	 to	 topotecan	than	others.	Previous	work	 in	 the	
Bjornsti	 lab	 identified	 six	 candidate	 genes	 that	 altered	 cell	 sensitivity	 to	 camptothecin	 in	
Saccharomyces	 cerevisiae,	 each	 of	which	 is	 involved	 in	modification	 of	 tRNAs	 at	 the	wobble	
position	(CTU1,	CTU2,	UBA4,	URM1,	ELP1,	and	ELP3).	Currently,	the	role	of	these	genes	in	human	
cell	responses	to	topotecan	remains	unknown.	
	
Methods:	Human	Embryonic	Kidney	293	(HEK-293)	cells	were	cultured	in	Dulbecco’s	Modified	
Eagle	Medium	plus	10%	Fetal	Bovine	Serum.	At	80-90	percent	confluence,	cells	were	transfected	
with	several,	individual	siRNAs	for	the	gene	of	interest	in	96	well	plates.	After	24	hours,	various	
doses	of	topotecan	were	administered	for	five	days.	Cell	viability	was	assessed	with	AlamarBlue	
staining	at	37C	and	read	hourly	for	three	hours.	Confirmation	of	gene	knockdown	was	achieved	
by	measuring	mRNA	levels	before	and	after	topotecan	administration	using	RT-PCR.	
	
Results:	 We	 found	 that	 individual	 siRNA	 knockdown	 of	 UBA4,	 CTU1,	 and	 CTU2	 increased	
topotecan	resistance	in	HEK-293	cells.	
	
Discussion/Conclusion:	These	results	indicate	that	UBA4,	CTU1,	and	CTU2	alter	cell	susceptibility	
to	topotecan	and	that	patients	with	decreased	expression	of	these	genes	may	be	less	responsive	
to	 the	 chemotherapy.	 In	 the	 future,	 this	 information	 might	 be	 utilized	 to	 predict	 patient	
outcomes	 or	 potentially	 suggest	 novel	 therapeutic	 modalities	 such	 as	 co-administration	 of	
topotecan	with	agents	that	increase	its	effectiveness	at	the	genetic	level.	
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DIFFERENT	CULTURE	CONDITIONS	ALTER	GROWTH	AND	VIABILITY	OF	

MESENCHYMAL	STEM	CELLS	

	
	

Brendon	R.	Herring	1,	Lisa	M.	Curtis,	PhD,	Chunlan	Fan		
Department	of	Nephrology,	University	of	Alabama	at	Birmingham,	Birmingham,	AL	

	
	
INTRODUCTION:	Mesenchymal	Stem	Cells	(MSCs)	have	been	shown	to	exhibit	a	protective	effect	
in	 many	 tissues.	 Specifically,	 their	 renoprotective	 effect	 in	 Acute	 Kidney	 Injury	 (AKI)	 shows	
promise	 in	 various	 treatment	 modalities.	 MSCs	 are	 difficult	 to	 study	 because	 they	 must	 be	
cultured	from	whole	bone	marrow	for	several	passages	to	select	for	MSCs.	Slow	growth	rates	and	
high	sensitivity	to	environmental	stressors	seen	in	MSCs,	particularly	those	from	aging	individuals,	
necessitate	careful	consideration	of	culture	conditions	to	make	subsequent	studies	possible.	
OBJECTIVES:	 The	 purpose	 of	 this	 study	 was	 to	 evaluate	 a	 novel	 method	 for	 improving	 the	
survivability	 and	 viability	 of	MSCs	 in	 cell	 culture	 using	 a	 partial	 exchange	 of	media	 versus	 a	
complete	change	in	media.	
	
METHODS:	Whole	bone	marrow	was	obtained	from	5-	or	12-month	old	male	and	female	C57BL/6	
mice	and	established	in	culture.	At	each	culture	change,	partial	exchange	of	media	was	done	by	
removing	2/3rds	of	the	media	and	adding	back	the	same	volume	of	fresh	media	to	the	cells	at	
each	media	change.	Complete	change	of	the	media	was	done	by	removing	the	entire	volume	of	
media	and	replacing	it	fully	with	fresh	media.	Images	were	taken	of	the	cell	cultures	at	alternating	
three	and	four	day	intervals	based	on	media	changes	and	MSCs	were	counted	using	ImageJ.	
	
RESULTS:	Using	partial	 change	 for	MSC	culture,	we	observed	 the	growth	and	maintenance	of	
MSC-like	 morphology	 over	 time	 was	 improved	 compared	 to	 MSC	 culture	 that	 was	 changed	
according	 to	 traditional	 full	media	change.	MSC	culture	 that	underwent	partial	media	change	
grew	MSCs	at	a	rate	exceeding	18%	faster	than	the	culture	that	underwent	whole	media	change.	
The	culture	undergoing	partial	media	change	was	also	able	to	sustain	an	average	of	192%	more	
MSCs	than	the	culture	undergoing	whole	media	change.	Lastly,	cells	undergoing	partial	media	
change	were	shown	to	resist	senescence	or	failure	to	thrive	for	longer	periods	of	time	than	cells	
undergoing	whole	media	change.	These	differences	were	particularly	striking	for	MSCs	from	aged	
individuals.	
	
CONCLUSION:	This	work	contributes	a	methodology	by	which	MSC	cultures	can	be	improved	for	
the	purpose	of	various	analyses	to	better	understand	their	protective	effects.	Future	studies	will	
look	at	 the	specific	 levels	of	various	key	growth	factors	to	determine	how	the	concentrations	
differ	 between	 these	 two	media	 changing	 techniques	 and	will	 determine	 the	 effect	 of	 these	
different	regimen	on	maintenance	of	stem	cell	multipotentiality.	

	



	 97	

Patient	Retention	and	Associated	Characteristics	at	the	Equal	Access	

Birmingham	(EAB)	Student-Run	Free	Clinic:	a	Follow-Up	Study	
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Purpose:	Equal	Access	Birmingham	(EAB)	is	a	Student-run	Free	Clinic	(SRFC)	that	aims	to	provide	
high	quality,	longitudinal	care	to	low	socioeconomic	populations.		Although	retention	in	care	is	
strongly	correlated	with	improved	health	outcomes,	little	research	examines	how	well	vulnerable	
patient	 populations	 are	 retained	 in	 care	 at	 SRFCs.	 We	 aim	 to	 characterize	 the	 EAB	 patient	
population	and	identify	patient	characteristics	and	behaviors	that	predict	retention	in	care.	
	
Methods:	We	performed	a	retrospective	chart	review	of	new	patients	seeking	care	at	EAB	with	
at	least	one	scheduled	follow-up	appointment	after	an	initial	visit.	Demographic,	clinical,	and	visit	
data	were	obtained.	Patients	were	divided	into	two	groups	based	on	retention	in	care,	which	we	
defined	as	at	least	one	completed	visit	within	6-12	months	after	the	initial	visit.	
	
Results:	In	a	pilot	study	of	91	patients	presenting	from	March	2013	to	September	2013,	univariate	
analyses	showed	that	the	number	of	kept	appointments	in	the	first	6	months	(per	unit	OR	1.76,	
CI	1.25-2.49)	and	 total	appointments	 (OR	1.35,	CI	1.07-1.71)	were	both	positive	predictors	of	
retention.	 In	 a	 multivariate	 analysis,	 number	 of	 kept	 appointments	 (OR	 2.91,	 CI	 1.65-5.20)	
remained	significant,	and	education	level	lower	than	a	high	school	diploma	(OR	10.82,	CI	1.52-
77.12)	emerged	as	another	positive	predictor	of	retention.	In	the	current	study	we	examined	an	
additional	125	patients	presenting	from	October	2013	to	December	2014	and	studied	the	effects	
of	 added	 factors	 such	 as	 distance	 to	 clinic	 and	 time	 between	 visits.	 Final	 independent	 and	
comparative	results	are	pending	further	statistical	analysis.	
	
Discussion/Conclusion:	The	pilot	study	was	limited	by	a	small	number	of	patients	and	spanned	
the	early	life	of	the	clinic.	We	expanded	the	study	to	better	identify	factors	that	affect	patient	
retention	 in	order	 to	guide	 the	development	of	practices	 that	maximize	 retention	and	create	
better	health	outcomes.	
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Aspirin	Use	and	Long-Term	Rates	of	Sepsis:	A	Population-Based	

Cohort	Study	

	
	

Joann	Hsu,	BS	(1),	John	P.	Donnelly,	MSPH	(2,	3,	4),	Ninad	S.	Chaudhary,	MBBS,	MPH	(2,4),	
Justin	X.	Moore,	MPH	(2,4),	Monika	M.	Safford,	MD	(5),	Henry	E.	Wang,	MD,	MS	(2)	

		
(1)	School	of	Medicine,	University	of	Alabama	at	Birmingham,	Birmingham,	Alabama		
(2)	Department	of	Emergency	Medicine,	University	of	Alabama	School	of	Medicine,	

Birmingham,	Alabama	
(3)	Division	of	Preventive	Medicine,	Department	of	Medicine,	University	of	Alabama	School	of	

Medicine,	Birmingham,	Alabama	
(4)	Department	of	Epidemiology,	University	of	Alabama	at	Birmingham,	Birmingham,	Alabama	

(5)	Department	of	Medicine,	Weill	Cornell	Medical	College,	New	York,	NY	
	
	
PURPOSE:	Sepsis	is	the	syndrome	of	infection	complicated	by	systemic	inflammation.	Aspirin,	an	
anti-inflammatory	 agent,	 may	 play	 a	 role	 in	 attenuating	 the	 inflammatory	 response	 during	
infection.	The	primary	objective	of	this	study	was	to	evaluate	the	association	between	regular	
aspirin	use	and	long-term	rates	of	sepsis.		
	
METHODS:	We	analyzed	data	from	30,239	adult	participants	in	the	REasons	for	Geographic	and	
Racial	Differences	 in	Stroke	(REGARDS)	cohort.	The	primary	exposure	was	regular	aspirin	use,	
reported	by	participants	 upon	 study	 enrollment	 The	primary	outcome	was	 first	 sepsis	 event,	
defined	 as	 hospitalization	 for	 a	 serious	 infection	 with	 two	 or	 more	 systemic	 inflammatory	
response	syndrome	criteria.	We	fit	Cox	proportional	hazards	models	assessing	the	relationship	
between	aspirin	use	and	rates	of	sepsis,	adjusted	for	subject	demographics,	health	behaviors,	
chronic	medical	conditions,	medication	adherence,	and	biomarkers.		
	
RESULTS:	Among	REGARDS	participants	with	complete	data,	13,047	(43%)	reported	aspirin	use.	
Aspirin	 use	 was	 associated	with	 increased	 sepsis	 rates	 (HR	 1.35;	 95%	 CI:	 1.22-1.49)	 but	 this	
relationship	was	attributable	to	confounders	(adjusted	HR	0.99;	95%	CI:	0.88-1.12).	The	absence	
of	association	between	aspirin	and	sepsis	persisted	in	stratified	and	propensity-matched	analyses.		
	
CONCLUSIONS:	In	the	REGARDS	cohort,	regular	aspirin	use	is	not	associated	with	long-term	rates	
of	sepsis.	
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TGFβ	and	Prostaglandin	Synthesis	in	C.	elegans:	Linking	Environmental	

Cues	to	Sperm	Motility	Function	
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Sexual	 reproduction	 is	 critical	 for	 maintaining	 population	 diversity	 and	 species	 survival.	
Environmental	 exposures	 are	 thought	 to	 influence	 animal	 fertility,	 but	 the	 underlying	
mechanisms	are	not	well	understood.	Fertilization	depends	on	sperm	guidance	mechanisms	for	
locating	 maturing	 oocytes	 within	 the	 oviduct.	 The	 signaling	 pathways	 that	 mediate	 sperm	
guidance	 have	 been	well	 studied	 in	marine	 species,	 but	 less	 is	 known	 in	 internally	 fertilizing	
animals,	such	as	C.	elegans.	We	have	shown	that	C.	elegans	oocytes	synthesize	specific	classes	of	
F-series	 prostaglandins	 (PGFs)	 that	 guide	 migrating	 sperm	 toward	 them.	 These	 PGFs	 are	
synthesized	via	an	unknown	and	possibly	evolutionarily	conserved	metabolic	pathway.	The	DAF-
7	 TGFβ	 homologue	 acts	 in	 ASI	 sensory	 neurons,	 downstream	 of	 ascaroside	 pheromones,	 to	
modulate	oocyte	PGF	synthesis,	linking	environmental	perception	to	sperm	performance.	Loss	of	
the	DAF-1	 type	 I	TGFβ	receptor	causes	sperm	guidance	defects	and	decreased	PGF	synthesis.	
Here	we	show	that	the	PGF	synthesis	phenotype	can	be	suppressed	by	daf-3	co-SMAD	loss.	DAF-
3	 activity	 is	 required	 in	part	within	 the	 germ	 line,	 suggesting	DAF-3	 transcriptional	 targets	 in	
oocyte	precursors	modulate	PGF	metabolism.	To	identify	these	TGFβ	targets,	we	conducted	RNA	
sequencing	 analyses	 of	 wild	 type,	 daf-1	 mutant,	 and	 daf-1;daf-3	 mutant	 hermaphrodites.	
Currently,	RNAi	screens	are	being	used	to	test	whether	the	TGFβ	target	(direct	or	indirect)	genes	
play	roles	in	PGF	metabolism.	Genome-editing	strategies	are	ongoing	to	investigate	how	TGFβ	
signals	are	transduced	to	the	germ	line.	Mass	spectrometry	approaches	are	being	developed	to	
help	identify	biochemical	steps	mediated	by	TGFβ.	These	efforts	are	providing	insight	into	the	
molecular	mechanisms	of	 fertilization	and	the	 link	between	environmental	 factors	and	sperm	
function.	
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Characterization	of	HS1-associated	protein	X-1	expression	during	

differentiation	of	PLB-985	cells	
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PLB-985	are	myeloid	leukemia	cells	that	are	routinely	used	as	a	human	neutrophil	model	cell	line.	
PLB-985	cells	can	be	terminally	differentiated	 into	“neutrophil-like”	cells	after	 treatment	with	
DMSO	for	6	days	as	shown	by	up-regulation	of	CD11b	surface	expression.	Our	lab’s	central	focus	
is	studying	the	biochemical	pathogenesis	of	primary	immunodeficiency	disorders,	such	as	severe	
congenital	neutropenia	(SCN),	using	PLB-985	cells	as	a	neutrophil	model.	SCN	is	a	heterogeneous	
group	of	primary	immunodeficiency	disorders	characterized	by	low	blood	neutrophil	counts	and	
life	 threatening	 bacterial	 infections.	 SCN	 include	 inherited	 disorders	 caused	 by	 homozygous	
nonsense	mutations	in	the	anti-apoptotic	gene	HS1	associated	protein	X-1	(HAX1).	
In	 this	 undergraduate	 research	 project,	we	 characterize	 the	 expression	 levels	 of	Hax1	during	
DMSO	differentiation	of	PLB-985	cells	over	the	course	of	12	days.	We	demonstrate	that	in	the	
cytosolic	fraction	Hax1	undergoes	a	rapid	and	significant	reduction	in	protein	levels	relative	to	
undifferentiated	 cells	 upon	 differentiation.	 Hax1	 expression	 drops	 below	 50%	 by	 day	 4	 and	
remains	at	a	relative	 low	level	 for	the	duration	of	the	12-day	experiment.	We	show	that	cells	
deficient	in	Hax1	have	increased	apoptosis	and	cell	death	upon	DMSO	differentiation	using	flow	
cytometry	analysis	of	Annexin	V	and	PI.	Lastly	we	characterize	the	role	of	proteasome-dependent	
cleavage	of	Hax1	during	PLB-985	differentiation.	
Taken	together,	our	evidence	suggests	that	Hax1	expression	levels	may	be	an	important	factor	in	
apoptosis	regulation	upon	terminal	differentiation	of	neutrophils	and	could	help	provide	insight	
into	the	disease	pathogenesis	of	Hax1	mutations.	
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Estrogen	exerts	anti-inflammatory	effects	in	human	macrophages	in	

an	estrogen	receptor	α	dependent	manner	via	modulation	of	

macrophage	polarization	
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Introduction:	 Inflammation	 plays	 a	 critical	 role	 in	 the	 pathogenesis	 of	 vascular	 disease.	 The	
increased	 risk	 of	 cardiovascular	 disease	 (CVD)	 in	 postmenopausal	 women	 compared	 to	
premenopausal	women	has	been	partially	attributed	to	decreased	plasma	estrogen	(E2)	levels	
after	menopause.	Macrophages	play	a	crucial	role	in	the	inflammatory	response	seen	in	induced	
vascular	injury	through	several	potential	mechanisms.		Macrophages	are	able	to	express	different	
functional	phenotypes	that	can	be	pro-inflammatory	(M1)	or	anti-inflammatory	(M2)	in	response	
to	different	signals.	We	have	previously	shown	that	E2	can	attenuate	the	inflammatory	response	
seen	 in	 vascular	 injury	 of	 young	mice	 but	 exhibit	 no	 effect	 or	 paradoxically	 exacerbates	 the	
inflammatory	response	in	aged	mice.		
	
Objective:	We	tested	the	hypothesis	 that	menopausal	status	and	treatment	with	menopausal	
hormone	therapy	(MHT)	will	alter	macrophage	phenotype	such	that	postmenopausal	women	will	
have	a	predominately	pro-inflammatory	macrophage	phenotype	compared	to	premenopausal	
women	and	that	MHT	will	attenuate	this	polarization	shift.		
	
Methods:	 Mononuclear	 cells	 isolated	 from	 peripheral	 blood	 phlebotomy	 samples	 were	
differentiated	ex	vivo	 into	macrophages	 from	3	groups	of	women:	1)	premenopausal	women	
aged	20-40	with	regular	menstrual	cycles,	2)	postmenopausal	women	aged	>55	years	with	no	
menses	>12	months,	and	3)	postmenopausal	women	aged	>55	years	who	have	received	MHT	
since	menopause.	To	test	the	anti-inflammatory	effects	of	E2,	macrophages	from	the	3	groups	
were	treated	with	vehicle	or	CRP	with	or	without	E2	pretreatment.	RT-PCR	was	used	to	determine	
the	 expression	 of	markers	 of	macrophage	 polarization.	 The	 relative	 prevalence	 of	M1	 to	M2	
phenotypes	were	confirmed	using	flow	cytometry.	
	
Results:	Pending.	
	
Conclusion:	 This	 study	 will	 provide	 insight	 on	 the	 anti-inflammatory	 effects	 of	 E2	 in	 human	
macrophages	and	the	mechanism(s)	by	which	E2	loses	these	effects	in	postmenopausal	women.	
These	 results	 will	 help	 explain	 the	 contradictory	 findings	 from	 clinical	 trials	 that	 tested	 the	
vascular	effects	of	E2	in	postmenopausal	women.	
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Identifying	BNST	Neuron	Populations	Implicated	in	Guanfacine	

Inhibited	Stress-Induced	Reinstatement	of	Drug	Seeking	Behavior	
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In	the	context	of	drug	addiction,	most	incidences	of	relapse	occur	during	periods	of	high	stress.	
Neurologically,	during	times	of	stress,	norepinephrine	activity	increases	in	the	bed	nucleus	of	the	
stria	terminalis	(BNST),	an	area	of	the	extended	amygdala	that	is	critical	for	addiction	behaviors	
such	 as	 stress-induced	 reinstatement	 of	 drug	 seeking.	 Broadly,	 activity	 of	 BNST	 neurons	
correlates	positively	with	drug-seeking	behavior;	 therefore,	 it	 is	hypothesized	 that	decreasing	
BNST	 neuron	 activity	 pharmacologically	 will	 reduce	 drug-seeking	 behavior.	 Guanfacine	 is	 an	
alpha2a-adrenergic	receptor	(a2a-AR)	agonist	that	inhibits	norepinephrine	and	glutamate	release	
in	 the	 BNST,	 but	 we	 have	 recently	 shown	 that	 it	 also	 has	 excitatory	 action	 in	 this	 region,	
evidenced	by	increased	excitatory	field	potential	responses	and	c-Fos	expression	after	systemic	
injection.	My	goal	was	to	identify	and	categorize	the	populations	of	active	cells	in	this	mechanism	
using	 RNAscope,	 an	 in-situ	 hybridization	 technique	 that	 identifies	 mRNA	 expression.	 We	
discovered	that	a2a-AR	expressing	cells	are	one	population	that	is	highly	activated,	shown	by	c-
Fos	mRNA	expression	upon	guanfacine	administration,	suggesting	an	intra-cellular	mechanism	
underlying	 the	 excitatory	 effect.	 Electrophysiology	 data	 also	 suggests	 the	 involvement	 of	
hyperpolarization-activated,	cyclic	nucleotide-gated	(HCN)	channels	in	this	mechanism.	To	test	
this	hypothesis,	I	used	RNAscope	to	see	which	HCN	channel	subtypes,	if	any,	co-localize	with	a2a-
AR.	Data	showed	that	a2a-AR	co-localized	with	HCN2,	suggesting	interaction,	but	not	with	HCN1.	
I	am	currently	testing	HCN4	co-localization	with	a2a-AR	and	plan	to	test	if	HCN2	and	HCN4	co-
localize	 as	 well.	 To	 determine	 if	 the	 guanfacine-activated	 cells	 are	 the	 same	 cells	 that	 are	
activated	by	stress,	 I	will	 test	 the	co-localization	of	a2a-AR,	c-Fos,	and	CRF	 in	 four	conditions:	
stress,	no	stress,	stress	with	guanfacine	injection,	and	stress	with	saline	injection.	Understanding	
the	mechanism	underlying	the	excitatory	effects	of	guanfacine	will	lead	to	a	better	understanding	
of	drug	action	and	treatment	of	addiction.	
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Design,	Synthesis,	and	Structure	Activity	Relationship	Studies	of	

Substituted	Ceramide	Analogs	

	
	

Taylor	B.	Jackson,	,	Navneet	Goyal,	PhD*,	Jiawang	Liu,	PhD*,	and	Maryam	Foroozesh,	PhD*	
*Xavier	University	of	Louisiana,	Department	of	Chemistry	

1	Drexel	Dr.		
New	Orleans,	LA	70125	

	
	
Abstract		
A	novel	L-Serinamide	substituted	(S)-2(benzylideneamino)-3-hydroxy-N-tetradecylpropanamide	
was	 synthesized	 as	 a	 potential	 anti-tumor	 lead	 compound.	 The	 central	 molecule	 in	 the	
sphingolipid	metabolism,	ceramide,	is	known	to	induce	apoptosis,	senescence	and	growth	arrest	
in	many	human	cancers.	In	vitro	cell	viability	assay	results	indicate	treatment	with	this	compound	
resulted	 in	 significant	 inhibition	of	 cell	 viability	 in	 the	chemo-resistant	breast	 cancer	 cell	 line,	
MCF-7TN-R.	 The	 compound	 contains	 an	 ortho-hydroxy	 group,	 which	 suggests	 that	 electron	
withdrawing	by	inductive	effect	enhances	the	anti-viability	activity.	The	SAR	analysis	indicate	that	
the	imine	functional	group	in	the	compound	is	critical	for	the	cellular	anti-viability	effect,	and	the	
partial	atomic	charge	(PAC)	value	of	imine	C	atom	is	a	valuable	structural	parameter	for	predicting	
the	activity	of	the	ceramide	analog.		
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Bypass	Nozzles	for	modulating	a	Low	Modulating	Residential	Oil	

Burner	

	
	
1.	Winston	J,	Jackson	Jr.	Energy	Sustainable	Department,	Alabama	A&M	University,	Normal,	AL	
	
	
Because	of	the	emphasis	on	energy	conservation	in	buildings,	the	development	of	a	low	
firing	rate	load	modulating	residential	oil	burner	is	needed.	The	main	purpose	this	is	because	it	
can	lower	heating	cost,	and	reduces	greenhouse	gas	emissions.	This	new	oil	burner	would	benefit	
individuals	because	it	can	respond	to	heating	load	changes	that	are	due	to	the	weather	conditions	
and	inhabitants	may	have	a	personal	preference.	The	goal	of	this	research	is	to	develop	a	low	
firing	rate	fuel	nozzle	that	does	not	suffer	from	the	primary	drawbacks	of	current	commercially	
available	liquid	fuel	atomizers:	the	inability	to	modulate.	The	project	will	focus	on	a	particular	
method	called	flash	atomization.	Flash	atomization	is	a	technique	that	will	help	us	accomplish	
our	goal	of	developing	a	low	firing	rate	fuel	nozzle.	In	order	to	implement	this	technique	
successfully	we	must	use	certain	components	such	as	a	bypass	nozzle,	nitrogen	gas	cylinder,	
water	tank,	a	PWM	controller	and	a	computer	monitor.	When	using	these	components,	flash	
atomization	was	achieved	successfully	by	producing	small	spray	droplets.	After	accomplishing	
our	goal,	our	future	work	will	include	designing	a	new	oil	burner	to	meet	the	bypass	nozzle	
specifications	and	achieving	a	low	firing	rate.	Also	we	will	need	to	use	flash	atomization	again	to	
achieve	a	high	turndown	ratio.	As	a	BNL	intern	and	author,	I	have	contributed	a	lot	of	research	
to	help	individuals	and	future	scientists	understand	this	project	better	and	expand	upon	it.	Also,	
I	have	learned	how	to	manage	an	experiment	by	doing	data	acquisition	and	analysis.	
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Basal	Interferon	Stimulated	Gene	Expression	Influences	the	

Productive	Infection	of	Oncolytic	HSV	in	Malignant	Peripheral	Nerve	

Sheath	Tumor	Cells	

	
	

Joshua	D.	Jackson,	Ph.D.*,	James	M.	Markert,	M.D.*,**,***,	Li,	Li,	M.D.*,	Steven	L.	Carroll,	
M.D.,	Ph.D.****,	and	Kevin	A.	Cassady,	M.D.**,*****	

	
AFFILIATIONS:	

*Department	of	Neurosurgery,	**	Department	of	Pediatric,	***	Department	of	Cell,	
Developmental	and	Integrative	Biology,	University	of	Alabama	at	Birmingham,	Birmingham,	AL	
35233,	USA;	****	Department	of	Pathology	and	Laboratory	Medicine,	Medical	University	of	

South	Carolina,	Charleston,	SC,	29425,USA;	*****	Nationwide	Children’s	Hospital	and	The	Ohio	
State	University,	OH	43205,	USA	

	
	
Purpose:	 Interferon	 stimulated	 genes	 (ISGs)	 encode	 diverse	 proteins	 that	 mediate	 intrinsic	
antiviral	resistance	in	infected	cells.	Here	it	was	hypothesized	that	malignant	peripheral	nerve	
sheath	 tumor	 (MPNST)	 cells	 resist	 the	 productive	 infection	 of	 oncolytic	 herpes	 simplex	 virus	
(oHSV)	through	activation	of	the	JAK/STAT1	pathway	and	resultant	upregulation	of	ISGs.	
	
Results:	 Twenty-one	 human	 and	 mouse	 MPNST	 cells	 were	 used	 to	 explore	 the	 relationship	
between	STAT1	activation	and	the	productive	infection	of	Δγ¬134.5	oHSVs.	STAT1	activation	in	
response	to	oHSV	infection	was	found	to	associate	with	diminished	Δγ¬134.5	oHSVs	replication	
and	 spread.	Multi-day	 pre-treatment,	 but	 not	 co-treatment,	with	 a	 JAK	 inhibitor	 significantly	
improved	viral	titer	and	spread.	ISG	expression	was	found	to	be	elevated	prior	to	infection	and	
downregulated	when	treated	with	the	inhibitor,	suggesting	that	the	JAK/STAT1	pathway	is	active	
prior	 to	 infection.	 Conversely,	 upregulation	 of	 ISG	 expression	 in	 normally	 permissive	 cells	
significantly	decreased	oHSV	productivity.	Finally,	a	link	between	NFκB	pathway	activation	and	
ISG	expression	was	established	through	the	expression	of	inhibitor	of	kB	(IκB)	which	decreased	
basal	 STAT1	 transcription	 and	 ISG	 expression.	 These	 results	 demonstrate	 that	 basal	 ISG	
expression	prior	to	infection	contributes	to	the	resistance	of	Δγ¬134.5	oHSVs	in	MPNST	cells.	
	
Discussion/Conclusion:	While	cancer-associated	ISG	expression	has	been	previously	reported	to	
impart	resistance	to	chemotherapy	and	radiotherapy,	these	data	show	that	basal	ISG	expression	
also	contributes	to	oncolytic	HSV	resistance.	
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Translation	of	Oncologic	Imaging	Agents	for	Fluorescence-Guided	

Surgical	Resection:	A	Comparison	of	5-Aminolevulinic	Acid	and	

IntegriSense750	

	
	
diti	H.	Jani,	BS*,	Denzel	A.	Cole,	MD**,	Kiranya	E.	Tipirneni,	MD**,	Yolanda	E.	Hartman,	BS**,	

Jason	M.	Warram,	PhD**		
*School	of	Medicine,	University	of	Alabama	at	Birmingham,	Birmingham,	AL	

**Department	of	Surgery	–	Division	of	Otolaryngology,	University	of	Alabama	at	Birmingham,	
Birmingham,	AL	

	
	
Purpose:	The	invasive	nature	of	glioblastoma	multiforme	(GBM)	causes	tumor	visualization	and	
subsequent	resection	to	be	difficult.	Fluorescence-guided	surgery	in	management	of	GBM	is	ideal	
in	identification	and	removal	of	disease	that	may	otherwise	be	undetected.	5-Aminolevulinic	acid	
(5-ALA),	an	orally	administered	compound,	is	converted	in	tumor	cells	to	a	fluorescent	molecule,	
protoporphyrin	IX	(PpIX)	and	serves	as	a	“proof	of	principle”	agent	in	GBM	resection.	However,	
it	has	 limitations,	 including	significant	tissue	autofluorescence	and	reduced	tissue	penetration	
compared	 to	 molecules	 in	 the	 near-infrared	 (NIR)	 range	 (>700nm).	 Comparatively,	
IntegriSense750	 (PerkinElmer),	 a	 small,	 NIR-active	 molecule,	 largely	 eliminates	 tissue	
autofluorescence.	Also,	Integrisense750	avidly	targets	αvβ3	integrin,	which	is	widely	expressed	
in	GBM	cells,	thus	improving	specificity	in	tumor	identification.	The	purpose	of	this	study	was	to	
characterize	the	activity	of	IntegriSense750	as	a	safe	and	specific	agent	in	fluorescence-guided	
surgery	for	GBM,	and	to	compare	this	to	the	current	standard	imaging	agent,	5-ALA.		
	
Methods:	Orthotopic	GBM	tumor	models	were	created	in	female	nude	athymic	mice.	Five	mice	
were	 intravenously	 injected	with	5-ALA,	and	 five	with	 IntegriSense750.	These	were	 sacrificed	
after	4	hours	and	24	hours,	respectively,	and	their	brains	extracted,	fixed,	and	sectioned.	The	
sections	were	imaged	using	NIR	modalities	and	fluorescence	microscopy,	and	stained	using	H&E.	
The	images	were	analyzed	to	obtain	fluorescence	intensity,	specificity,	and	tumor-to-background	
ratios.		
	
Results:	 Preliminary	 qualitative	 data	 indicated	 appreciably	 increased	 specificity	 of	 tumor	
visualization	 using	 IntegriSense750	 when	 compared	 to	 5-ALA.	 Tumors	 identified	 with	
IntegriSense750	 in	 NIR	 showed	 greater	 concordance	 with	 H&E	 staining	 and	 notably,	 sub-
millimeter	 skip	 lesions	 in	 contralateral	hemispheres	were	 identified	with	NIR	 fluorescence.	5-
ALA-based	imaging	was	significantly	less	specific	in	comparison.		
	
Conclusion:	 Although	 5-ALA	 is	 the	 tested	 standard	 in	 fluorescence	 imaging	 of	 GBM,	
IntegriSense750	serves	as	a	more	specific,	targeted	probe	which	could	be	reliably	translated	to	
surgical	resection	of	GBM	in	patients.	
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The	Influence	of	Precipitation	on	the	Vegetation	Input	and	Foraging	

Behavior	of	Leaf	Cutter	Ant	Atta	cephalotes	in	a	Neotropical	Wet	

Forest	
	
	

Shaquetta	M.	Johnson,	Department	of	Biology,	Jackson	State	University;	Thomas	Harmon,	
University	of	California,	Merced;	Angel	Fernandez-Bou,	University	of	California,	Merced	

	
	
Atta	cephalotes	is	a	common	leaf	cutter	ant	specie	dominating	the	Neotropics.	The	LCA	possess	
a	complex	foraging	system	to	furnish	their	fungal	gardens	with	vegetation.	The	fungi	are	essential	
for	 development	 of	 the	 ants’	 larvae	 and	 their	 life	 span.	 Researchers	 have	 focused	on	 events	
closely	associated	with	the	ants	foraging	behavior.	They	hypothesized	various	reasons	of	why	the	
ants	 “hitchhike”	 on	 larger	 ants’	 leaf	 fragments.	 They	 also	 focused	 on	 the	 rhythmic	 foraging	
behavior	stating	the	ants	forage	at	high	rates	for	approximately	7-12	hours	and	how	the	activity	
suddenly	 alters	 throughout	 the	 day.	 The	 primary	 focus	 of	 this	 project	 was	 to	 establish	 the	
vegetation	input	by	the	Atta	and	how	rainfall	influences	their	foraging	behavior.	Over	a	30	day	
period,	 we	 tested	 a	 fairly	 new	method	 utilizing	 a	 GoPro	 camera,	 smartphone	 cameras,	 and	
recording	the	velocity	of	the	Atta	to	establish	ratios	of	the	many	trails	at	a	nesting	site	of	La	Selva	
Biological	Station	in	Costa	Rica.	Over	the	course	of	several	weeks,	we	discovered	the	ants	brought	
in	43kg	of	vegetation	 to	 their	nest.	With	more	 time	and	 resources,	an	estimate	of	 the	yearly	
vegetation	at	one	nest	could	be	established.	
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In	Vivo	Fluorescence	Imaging	of	the	Pelvic	Ureter	During	Minimally	

Invasive	Surgery	for	Endometrial	and	Cervical	Cancer	

	
	

John	L.	Johnson,	Kenneth	Kim,	MD,	Warner	K.	Huh,	MD	
	
	
Purpose:	Over	600,000	hysterectomies	are	performed	each	year	in	the	United	States.	Of	these	
procedures,	70%	are	performed	using	minimally	invasive	approaches.	The	risk	of	ureteral	injury	
associated	with	a	minimally	 invasive	approach,	 is	as	high	as	2%.	Previous	reviews	have	shown	
that	this	is	a	significantly	higher	risk	than	open	and	vaginal	approaches.		
Objectives:	The	primary	objective	of	this	study	was	to	test	the	viability	and	efficacy	of	 in	vivo	
fluorescence	imaging	of	the	pelvic	ureter	as	a	method	of	minimally	invasive	surgery	in	an	animal	
model	
Methods:	This	study	was	performed	using	minimally	invasive	surgical	techniques	on	12	female	
pigs.	The	pigs	were	separated	into	three	groups	of	four.	Each	group	was	given	a	varying	dose	of	
fluorescent	dye	30,	60,	90,	and	120	mg/kg,	respectively.	The	pelvic	ureters	of	each	pig	were	then	
inspected	 at	 the	 time	 of	 administration,	 (insert	 time	 points).	 The	 pigs	 were	 monitored	 for	
systemic	and	injection	site	adverse	effects	throughout	the	study.	
Results:	The	fluorescent	dye	was	used	to	successfully	visualize	the	pelvic	ureters	at	several	time	
points	with	each	dose.	No	systemic	or	injection	site	adverse-affects	were	observed	on	any	of	the	
twelve	pigs	during	the	course	of	the	study.		
Conclusion:	Clear	visualization	of	the	ureter	was	achieved	with	each	dose	of	the	dye.	The	results	
suggest	 that	 this	 could	be	a	 viable	visualization	 technique	 to	 lower	 the	 risk	of	ureteral	 injury	
during	minimally	 invasive	 hysterectomy	 procedures.	 However,	 differences	 in	 pig	 and	 human	
anatomy	could	present	an	issue	in	a	clinical	trial.	
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Investigating	the	Correlation	of	Chlamydia	trachomatis	specific	

Cytokines	with	Risk	for	Chlamydia	Reinfection	

	
	
Stephen	J.	Jordan	MD,PhD,	Rakesh	Bakshi,	PhD,	Kanupriya	Gupta,PhD,	Christen	Press	CRNP,	
William	M.	Geisler	MD,	MPH,	Department	of	Medicine,	University	of	Alabama	at	Birmingham,	

Birmingham,	Alabama	
	
	
Purpose:		 <i>Chlamydia	 trachomatis</i>	 (Ct)	 infection	 can	 lead	 to	 reproductive	 morbidity	 in	
women.	Despite	chlamydia	control	efforts,	the	prevalence	of	Ct	infection	in	the	U.S.	remains	high.	
Animal	models	suggest	that	protection	against	Ct	is	mediated	through	IFN-γ	produced	by	CD4+	
T-cells,	 but	 human	 correlates	 of	 protection	 remain	 to	 be	 elucidated.	 We	 investigated	 the	
association	of	Ct-specific	cytokines	with	frequency	of	Ct	reinfection.	
	
Methods:		 In	 an	 ongoing	 prospective	 study	 of	 women	 presenting	 to	 an	 urban	 STD	 clinic	 for	
treatment	 of	 a	 positive	 chlamydia	 screening	 nucleic	 acid	 amplification	 test	 (NAAT),	 enrolled	
subjects	receive	azithromycin	1g	and	then	return	for	3-month	and	6-month	follow-up	visits	for	
repeat	 Ct	 NAAT	 to	 evaluate	 for	 Ct	 reinfection.	 At	 all	 study	 visits,	 subjects	 provide	 blood	 for	
peripheral	 blood	mononuclear	 cell	 (PBMCs)	 isolation.	 Baseline	 PBMCs	 from	 subjects	with	 vs.	
without	subsequent	Ct	reinfection	were	stimulated	with	Ct	antigen	Pgp3	and	elementary	bodies	
(EB)	 in	 vitro	 for	 72hrs,	 followed	 by	 collection	 of	 supernatant.		Measurement	 of	 12	 different	
cytokines	was	performed	using	multiplex	technology	(V-Plex®,	Meso	Scale	Discovery).	Cell	media	
and	phytohemagglutinin	were	used	as	negative	and	positive	controls,	respectively.	We	evaluated	
for	associations	of	cytokine	production	with	Ct	reinfection	frequency	using	the	Mann-Whitney	U	
test.	
	
Results:		To	date,	cytokines	have	been	measured	at	baseline	in	39	women:	13	with	vs.	26	without	
subsequent	 Ct	 reinfection.	 Most	 pro-inflammatory	 cytokines	 (IFN-γ,	 TNF-a,	 IL-8	 etc.)	 were	
expressed	at	high	concentrations.	IL-2	expression	was	low.	Compared	with	women	without	CT	
reinfection	 at	 follow-up	 (n=26),	 a	 higher	 proportion	 with	 subsequent	 reinfection	 (n=13)	 had	
higher	levels	of	the	immunomodulatory	cytokines	IL-10	and	IL-13.		
	
Conclusions:		 Women	 who	 had	 subsequent	 Ct	 reinfection	 had	 higher	 levels	 of	 the	
immunomodulatory	 cytokines	 IL-10	and	 IL-13	at	 the	 time	of	 treatment,	which	 suggests	 these	
cytokines	may	play	a	role	in	preventing	development	of	protective	immunity.	
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Missed	Opportunities	for	Repeat	HIV	Testing	and	Early	ART	Initiation	

during	Pregnancy	in	Southwestern	Kenya	

	
	

Anna	Joy	Rogers†,	MA,	Eluid	Akama§,	BS,	Elly	Weke‡,	MS,	Justin	Blackburn†,	PhD,	George	
Owino‡,	Elizabeth	A.	Bukusi‡,	MBBS,	Zachary	Kwena‡,	PhD,	Craig	R.	Cohen±,	MD,	MPH,	and	

Janet	M.	Turan†,	PhD,	MPH	
†	Department	of	Health	Care	Organization	and	Policy,	University	of	Alabama	at	Birmingham	

School	of	Public	Health,	Birmingham,	Alabama,	USA	
§	Department	of	Epidemiology,	University	of	Washington	School	of	Public	Health,	Seattle,	

Washington,	USA	
‡	Centre	for	Microbiology	Research,	Kenya	Medical	Research	Institute,	Nairobi,	Kenya	

±	Department	of	Obstetrics,	Gynecology	&	Reproductive	Sciences,	University	of	California	at	
San	Francisco,	San	Francisco,	California,	USA	

	
	
Purpose:	 It	 is	estimated	 that	a	 third	of	all	mother-to-child	 transmission	 (MTCT)	of	HIV	occurs	
among	women	with	 incident	 infection	during	pregnancy,	making	HIV	retesting	during	the	 late	
antenatal	 period	 a	 crucial	 time	 to	 identify	 and	 treat	 women	 for	 HIV	 infection.	 International	
recommendations	for	pregnant	women	in	generalized	epidemic	settings	suggest	that	repeat	HIV	
testing	be	offered	three	months	after	an	initial	negative	HIV	test	early	in	pregnancy.	Our	objective	
was	to	identify	gaps	in	HIV	testing	and	treatment	for	pregnant	women.	
Methods:	Longitudinal	analyses	were	conducted	among	2164	women	attending	antenatal	care	
(ANC)	at	a	rural	district	hospital	in	southwestern	Kenya.	Data	were	abstracted	from	registers	for	
all	women	who	attended	ANC	from	the	years	2011	to	2014.			
	
Results:	 The	majority	 of	 women	 (1954/2164,	 90.2%)	 presented	 for	 their	 first	 ANC	 visit	 early	
enough	 (<28	 weeks	 gestation)	 to	 later	 be	 eligible	 for	 a	 repeat	 HIV	 test,	 but	 several	 missed	
opportunities	were	noted	for	retesting	including:	(a)	310	(15.8%)	women	never	returned	to	ANC	
and	thus	went	to	delivery	with	an	unknown	HIV	status;	(b)	of	the	495	women	who	returned	to	
ANC	when	eligible,	only	132	(36.6%)	were	retested	and	(c)	in	the	same	eligible	group,	126	(25.5%)	
were	not	retested	even	though	eligible	at	two	or	more	visits.	On	retest,	two	women	tested	HIV-
positive,	 suggesting	 a	 seroconversion	 rate	 of	 1.5%	 from	 early	 to	 late	 pregnancy.	 A	 small	
proportion	of	women	(210/2164,	9.8%)	presented	 for	 their	 first	ANC	visit	 too	 late	 to	 later	be	
eligible	for	retesting;	among	them	8	(3.8%)	tested	HIV-positive,	constituting	a	missed	opportunity	
for	early	ART	intervention.	
	
Conclusion:	We	 identified	multiple	missed	opportunities	 for	 repeat	HIV	 testing	and	early	ART	
initiation	 among	 pregnant	 women	 in	 a	 high	 HIV	 prevalence	 area	 of	 southwestern	 Kenya.	
Intervening	on	MTCT	in	this	region	and	in	similar	sub-Saharan	African	settings	will	likely	require	
addressing	these	missed	opportunities.	
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Anticancer	Effect	of	TA-derived	complex	in	Prostate	Cancer	Cells	

	
Aboubacar	Kaba*,	Umesh	T	Sankpal,PhD`	,	Alvin	Holder,PhD"	,	Pankaj	Chaudhry,PhD'	,	

Vishwanatha	Jamboor,PhD'	,	Riyaz	Basha,	PhD`';	*Department	of	Biological	Sciences,	Alabama	
State	University,	Montgomery,	Alabama,	`Department	of	Pediatrics,	University	of	North	Texas	
Health	Science	Center,	Fort	Worth,	Texas,	"Department	of	Chemistry	and	Biochemistry,	Old	
Dominion	University,	Norfolk,	Virginia,	'Department	of	Molecular	and	Medical	Genetics	

University	of	North	Texas	Health	Science	Center,	Fort	Worth,	Texas	
	
	
Prostate	cancer	(PCa)	ranks	the	highest	in	terms	of	incidences	and	is	the	second	leading	cause	of	
cancer-related	deaths	among	men	in	the	United	States.	This	malignancy	is	usually	detected	in	the	
advanced	stages	which	 impacts	 its	prognosis.	Hence,	effective	treatment	options	are	urgently	
needed	for	 improving	therapeutic	outcomes	 in	PCa	patients.	Previous	studies	 from	our	group	
demonstrated	the	anti-cancer	activity	of	Tolfenamic	Acid	(TA),	a	non-steroidal	anti-inflammatory	
drug	in	pre-clinical	models	for	some	human	cancers	including	PCa.	The	anticancer	activity	of	TA	
is	mediated	by	downregulation	of	Specificity	protein	transcription	factor	1	(Sp1)	and	Survivin,	an	
inhibitor	of	apoptosis	protein.	The	objective	of	this	study	was	to	evaluate	the	anticancer	activity	
of	 TA	 derived	 complex	 using	 PCa	 cell	 lines.	 PC-3,	 LNCaP,	 and	DU145	 cells	were	 treated	with	
increasing	concentrations	of	TA	or	TA-derived	complex	and	cell	viability	was	assessed	at	24	and	
48-hour	post-treatment	using	CellTiter-Glo	reagent.	Apoptotic	markers	such	as	cleaved	caspase3	
and	PARP,	and	Annexin-V	positive	cells	(apoptotic	cells)	were	determined	by	Western	blot	and	
flow	 cytometry	 analysis.	 While	 both	 TA	 and	 TA-derived	 complex	 caused	 a	 dose	 and	 time-
dependent	 growth	 inhibition	 of	 PCa	 cells,	 TA-derived	 complex	 was	 highly	 effective.	 The	 IC50	
values	of	the	derivative	were	significantly	lower	(PC3:	8.8	µM;	LNCaP:	14.08	µM;	DU145:	31	µM)	
when	compared	to	TA	(PC3:	54.06µM;	LNCaP:	54.01µM;	DU145:	82µM)	and	this	growth	inhibition	
was	accompanied	by	the	induction	of	apoptosis.	Further	studies	to	understand	the	effect	of	the	
derivative	on	Sp1	and	Survivin	mediated	mechanisms	are	under	investigation.	
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The	Almighty,	Overridden	Clinical	Decision	Support	Alert	

	
	

Timothy	I.	Kennell	Jr.,	BS*,**	and	James	J.	Cimino,	MD**	
*NIH	Medical	Scientist	Training	Program,	University	of	Alabama	at	Birmingham	School	of	

Medicine,	Birmingham,	AL	
**Informatics	Institute	and	Department	of	Medicine,	University	of	Alabama	at	Birmingham,	

Birmingham,	AL	
	
	
INTRODUCTION:		Clinicians	are	bombarded	daily	with	an	unmanageable	number	of	alerts.		This	
problem	 results	 in	 alert	 fatigue,	 the	 desensitization	 of	 clinicians	 to	 individual	 alerts	 due	 to	
constant	exposure,	 leading	 to	high	alert	override	rates.	 	Several	previous	studies	have	shown	
alert	override	rates	for	many	hospitals	fall	between	49	–	96%,	varying	based	on	the	specific	alert.		
The	alert	fatigue	problem	both	decreases	patient	care	and	potentially	endangers	some	patients.	
	
OBJECTIVES:		This	study	describes	the	number	of	alerts	presented	to	UAB	hospital	clinicians	by	
the	Cerner	electronic	health	record	and	the	resulting	override	rates.	
	
METHODS:		This	study	retrospectively	examined	the	de-identified,	total	number	of	alerts,	their	
override	status,	and	override	reasons	in	the	UAB	Cerner	EHR.		We	first	calculated	the	number	of	
alerts	having	override	rates	greater	than	the	minimum	49%	override	rate	found	in	the	literature.		
Then,	we	calculated	the	alerts	per	day	for	each	alert	and	the	override	rate	of	each	alert.		Finally,	
we	examined	each	alert	by	override	reason	and	then	calculated	the	frequency	that	each	alerts	
reason	was	used.	
	
RESULTS:		Overall,	the	data	indicated	that	25	out	of	the	108	alerts	examined	had	an	override	rate	
greater	 than	 49%.	 	 Several	 of	 these	 alerts	 were	 triggered	 multiple	 times	 per	 day,	 with	 one	
extreme	alert	being	triggered	over	167	times	per	day	with	an	override	rate	of	approximately	92%.		
The	 most	 common	 reasons	 for	 many	 of	 the	 alert	 overrides	 indicated	 some	 other	 form	 of	
necessary	treatment	such	as	the	example	“Essential	therapy…”.	
	
CONCLUSION:	 	Override	 rates	 in	 the	UAB	Cerner	 EHR	 follow	 the	 typical	 patterns	 seen	 in	 the	
literature	with	many	of	 the	most	prominent	 alerts	 being	drug-related.	 	 Future	directions	will	
include	using	EHR	data	to	predict	the	appropriateness	of	an	alert	before	triggering.	
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Identifying	Mechanisms	of	Action	of	Environmental	Estrogens	in	Yeast	

Genetic	Systems	

	
	
Corey	D.	Key,	Cameron	Q.	Sheeler	PhD,	Department	of	Biological	and	Environmental	Sciences,	

Alabama	A&M	University,	Normal,Alabama	35762	
	
	
Environmental	 Estrogens	 are	 synthetic	 compounds	 that	 mimic	 estrogen’s	 biological	 effects.	
Previous	studies	have	demonstrated	one	such	compound,	Bisphenol	A(BPA)’s	ability	to	initiate	
estrogen	 receptor(ER)	 –	 dependent	 transcription.	 Concerns	 of	 BPA’s	 estrogenic	 properties	
prompted	 consumer	 product	 manufacturers	 seeking	 alternatives	 for	 the	 chemical	 following	
consumer	 lobbying.	 A	 successful	 push	 for	 safer	 alternatives	 has	 brought	 about	 “BPA	 Free”	
labeling	and	the	implementation	of	BPS	and	other	bisphenol	compounds	as	viable	substitutes,	
but	suspicions	of	similarities	in	harmful	effects	as	endocrine	disruptors	have	raised	new	concerns.	
Estrogen	mimicking	bisphenol	compounds	are	thought	to	be	capable	of	enhancing	or	inhibiting	
enzymatic	activity	and	protein	synthesis	in	binding	human	estrogen	receptor(hER)	thus	activating	
or	inhibiting	transcription	and	hER	mediated	cellular	responses.	Homeostatic	imbalance	of	the	
estrogen/estrogen	 receptor	 function	 results	 in	 the	 manifestation	 innumerable	 diseases,	
syndromes	 and	 medical	 conditions.	 In	 this	 study	 potential	 estrogenic	 activity	 of	 selected	
bisphenol	 compounds	 Bisphenol	 S(BPS),	 Bisphenol	 F(BPF),	 and	 Bisphenol	 AF(BPAF)	 were	
compared	to	BPA	and	estrogen	using	two	yeast	genetic	assays:	Yeast-two	hybrid	bioassay	and	a	
Transactivation	 assay.	 Quantitative	 analysis	 of	 bisphenol	 compounds’	 ability	 to	 induce	 a	
biologically	active	dimer	with	(hER)	was	monitored	via	activation	of	lacZ	reporter	gene	within	a	
plasmid	vector.	The	construct	of	the	PCY2	yeast	strain	expresses	hER	and	reports	activity	through	
a	Gal-4	binding	site	and	a	downstream	lacZ	reporter.	Preliminary	results	have	indicated	BPAF	at	
micro-molar	 concentrations	 to	 be	 alarmingly	more	 competent(potent)	 in	 its	 ability	 to	 induce	
human	estrogen	receptor	dimerization	than	that	of	BPA	while	BPS	and	BPF	appear	to	not	have	
the	potential	to	induce	the	formation	of	an	active	dimer.	Results	have	also	shown	BPAF	to	be	
potentially	toxic	at	the	concentration	of	1	molar.	The	effects	of	bisphenols	compounds	monitored	
in	 yeast	 systems	 present	 relative	 data	 to	 evaluate	 potential	 consequences	 of	 exposure	 to	
bisphenol	compounds	“In	Vivo”.	
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Small	Peptide	ADI-001	Targets	Glioblastoma	Multiforme	when	

Incorporated	into	a	Chimeric	Antigen	Receptor	(CAR)	Modified	Jurkatt	

T	Cell	Line	

	
	
Natalie	M.	Kidd,	Larisa	Pereboeva,	MD,	PhD;	Antonio	Di	Stasi,	MD;	Lawrence	S.	Lamb,	Jr.,	MN,	

PhD;	Department	of	Hematology/Oncology,	University	of	Alabama	at	Birmingham’s	
Comprehensive	Cancer	Center;	Birmingham,	AL	

	
	
We	have	recently	established	that	a	high	grade	brain	 tumor,	Glioblastoma	Multiforme	(GBM)	
expresses	a	unique	tumor-associated	receptor	that	can	be	specifically	recognized	by	a	proprietary	
small	peptide	we	term	ADI-001	in	the	context	of	a	T	cell	mediated	immunotherapy.	Because	of	
this,	ADI-001	could	be	extremely	useful	 in	a	targeted	attack	of	GBM.	 Immune	cells,	especially	
cytotoxic	T	cells,	can	be	manipulated	to	target	certain	types	of	diseased	cells	and	cancer	based	
off	of	the	proteins	that	they	express	on	the	extracellular	matrix	of	the	cells.	This	can	be	done	
using	 transformation	 of	 bacteria	 (Escherichia	 coli)	 with	 the	 DNA	 of	 interest,	 and	 further	
transduction	of	the	T	cells	with	the	gene	of	interest	and	a	retroviral	construct	to	force	the	DNA	
into	the	cell.	As	ADI-001	is	not	an	antibody,	we	modified	the	surrounding	structure	and,	using	the	
precursor	gene	to	ADI-001,	developed	a	chimeric	antigen	receptor	that,	when	transduced	into	T	
cells,	express	the	proteins	 from	ADI-001	on	the	surface	of	the	T	cell,	allowing	for	preferential	
binding	of	those	T	cells	to	the	glioma.	Preliminary	findings	indicate	that	the	ADI-001-CAR	modified	
Jurkatt	T	cell	 line	binds	and	kills	U251	and	U87	GBM	cell	 lines	but	does	not	recognize	normal	
astrocytes.	 This	 could	 revolutionize	 the	 treatment	 of	 gliomas,	 allowing	 for	 a	 safer	 and	more	
effective	therapy	for	a	cancer	that	 is	so	almost	uniformly	fatal,	using	cutting-edge	technology	
within	the	fields	of	gene	and	cell	therapy.	
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Extubation	to	noninvasive	ventilation	versus	supplemental	oxygen	

after	cardiopulmonary	bypass	in	a	pediatric	cardiac	intensive	care	unit	

	
	

R	Wilson	King,	BS,	Robert	Richter,	MD,	Yuvraj	Kalra,	MD,	Robert	King,	BS,	Asaf	Ganz,	BS,	
Santiago	Borasino,	MD,	MPH,	Jeffrey	Alten,	MD	

	
	
PURPOSE:	 Extubation	 failure	 occurs	 too	 often	 in	 the	 Children’s	 of	 Alabama	 (COA)	 cardiac	
intensive	care	unit	(CICU)	after	infants	less	than	200	days	of	age	have	undergone	surgery	using	
cardiopulmonary	bypass	(CPB).	The	decision	to	extubate	to	NIV	or	to	supplemental	oxygen	needs	
to	be	examined	in	order	to	decrease	extubation	failure	rate	and	other	comorbidities	associated	
with	these	patients.	The	purpose	of	this	study	is	to	evaluate	whether	these	infants	with	increased	
risk	 for	 extubation	 failure	 have	 better	 outcomes	 if	 extubated	 to	 NIV	 versus	 extubation	 to	
supplemental	oxygen	in	the	CICU.	
	
METHODS:	 358	 infants	 less	 than	 200	 days	 post	 congenital	 heart	 surgery	 requiring	 CPB	were	
retrospectively	analyzed	by	chart	review.	Relevant	data	elements	were	collected	and	analyzed	
for	significant	findings.			
	
RESULTS:	28.5	percent	of	the	patients	were	extubated	to	NIV,	while	the	remaining	71.5%	were	
extubated	to	supplemental	oxygen.	The	NIV	cohort	had	higher	rates	of	extubation	failure	(p	=	
0.009)	with	an	associated	increase	in	hospital	length	of	stay	(p	<	0.001),	but	were	also	found	to	
be	younger,	smaller,	and	higher	STAT	category	(p	<	0.01).	A	neonatal	subgroup	analysis	found	
that	54%	of	the	neonates	were	extubated	to	NIV	while	the	remaining	46%	were	extubated	to	
supplemental	oxygen.	The	NIV	cohort	had	longer	intubation	times	(p	<	0.001)	without	significant	
difference	in	STAT	category.	No	significant	different	in	extubation	failure	rate	was	seen	in	this	
subgroup	of	patients.			
	
CONCLUSIONS:	The	infants	in	the	NIV	cohort	had	an	increased	rate	of	extubation	failure,	but	also	
were	younger	and	had	surgeries	with	a	higher	STAT	category.	The	neonatal	subgroup	did	not	
show	a	decreased	extubation	failure	rate,	but	further	analysis	using	multivariate	and	propensity	
score	will	be	done	to	provide	a	more	in	depth	assessment	of	the	data.	These	findings	will	be	the	
foundation	for	a	prospective	trail.	
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Determination	of	Optimal	Seeding	Conditions	of	Fibroblasts	in	a	

Peptide	Amphiphile	Gel	

	
	
Asher	M.	Krell,	Chae	Yun	Bae,	Ph.D.,	Grant	C.	Alexander,	Ho-Wook	Jun,	Ph.D.,	Department	of	

Biomedical	Engineering,	UAB,	Birmingham,	AL	
	
	
Purpose:	The	advent	of	minimally	 invasive	cardiovascular	stent	placement	has	 led	to	reduced	
mortality	following	acute	myocardial	infarction.	Research	in	stent	design	and	coating	has	been	
focused	on	reducing	rates	of	restenosis	and	promoting	endothelialization.	However,	there	is	a	
significant	need	for	a	blood	vessel	mimic	allowing	for	rapid	testing	of	new	coatings	in	vitro.	Our	
approach	to	developing	this	model	includes	layering	conditioned	sheets	of	aortic	smooth	muscle	
cells	(AoSMCs)	and	human	aortic	fibroblasts	(HF)	in	a	tubular	construct.	The	primary	objective	of	
this	 study	 was	 to	 characterize	 the	 growth	 and	 structural	 organization	 of	 HFs	 in	 a	 sheet-like	
nanomatrix	gel	under	a	range	of	seeding	conditions.		
	
Methods:	HFs	were	encapsulated	in	a	thin	nanomatrix	gel	sheet,	which	is	 less	than	100	μm	in	
height.	 Encapsulation	 was	 done	 over	 a	 range	 of	 cell	 densities	 and	 for	 several	 different	 gel	
concentrations.	Cross-linking	reagent	(CaCl2,	100	mM),	delivered	as	a	mist	from	a	humidifier,	was	
applied	onto	the	mixture	to	form	a	nanomatrix	gel	sheet.	Tissue-like	sheets	were	transferred	to	
wells	containing	growth	media	and	conditioned	for	variable	amounts	of	time.	Encapsulated	cells	
inside	the	nanomatrix	gel	sheet	were	analyzed	by	Live/Dead	and	immunofluorescent	staining.		
	
Results:	Images	of	live/dead	staining	for	all	HF	conditions	confirmed	that	cells	were	viable	and	
growing	inside	nanomatrix	gel	sheets.	Qualitative	analysis	of	actin-stained	images	indicates	that	
a	seeding	density	of	9*10^5	cells/gel	and	a	1%	gel	concentration	are	 ideal	 for	promoting	cell	
expansion	and	physiological	cell	morphology.	Confocal	images	of	actin-stained	constructs	were	
taken	following	two	weeks	of	cell	growth	and	indicate	cell	division	and	development	of	cell-cell	
interactions.	
	
Discussion/Conclusions:	We	have	developed	optimal	 conditions	 for	producing	nanomatrix	 gel	
sheets	containing	viable	HFs	that	can	be	used	for	producing	in	vitro	blood	vessels.	Future	studies	
include	optimizing	 seeding	 technique	 for	AoSMCs	and	development	of	a	 three	 layered	vessel	
structure.	
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What	Does	the	Anti-SLA	Class	II	Antibody	See?	

	
	
Joseph	M.	Ladowski,	Luz	Reyes,	PhD,	Zheng-Yu	Wang,	MD	PhD,	Greg	Martens,	MD,	Matt	Tector,	

PhD,	Joseph	Tector,	MD	PhD	
Transplant	Surgery,	University	of	Alabama-Birmingham,	Birmingham,	Alabama	

	
	
Purpose:	Xenotransplantation,	using	genetically	modified	pig	organs,	could	provide	a	new	supply	
of	organs	to	decrease	the	waiting	list.	The	creation	of	a	triple-xenoantigen	knockout	(TKO)	pig	
eliminated	antibody	binding	in	nearly	75%	of	patients.	The	25%	of	sera	samples	that	bind	the	TKO	
cell	contain	antibodies	against	the	swine	major	histocompatibility	complex	(MHC).	Given	that	the	
carbohydrate	barrier	is	removed,	the	field	will	focus	on	the	antibodies	that	bind	the	swine	MHC.	
	
Methods:	A	swine	MHC	class	II	positive	cell	line	was	created	by	transfection	with	the	human	class	
II	transactivator	(CIITA)	and	an	antibody	binding	assay	was	performed.	The	individuals	deemed	
“extraordinary	binders”	were	analyzed	for	their	previous	anti-human	MHC	binding	patterns	to	
determine	if	a	propensity	for	binding	–DQ	or	–DR	was	present.	The	known	cross-reactive	groups	
(CREGs)	 in	 human	MHC	were	 compared	by	NCBI	BLAST	 and	 then	modeled	 in	 the	NCBI	C3nD	
software.	
	
Results:	Successful	generation	of	a	class	II	positive	cell	was	established	and	a	human	antibody	
binding	assay	was	performed.	Twelve	individuals	who	bound	the	swine	class	II	positive	cells	with	
100%	greater	MFI	compared	to	class	II	negative	cells	were	considered	“extraordinary”	binders	
and	were	found	to	have	a	high	likelihood	of	anti-HLA-DQ	antibodies	in	their	sera.	Human	MHC-
DQ	sequences	were	compared	to	swine	MHC-DQ	and	the	location	of	known	anti-human	CREGs	
were	mapped.	The	structural	biology	of	the	eight	CREGs	found	in	both	human	and	swine	MHC-
DQ	was	mapped	in	NCBI	C3nd.	
	
Conclusion:	Of	the	eight	known	CREGs,	only	one	mapped	to	a	single	amino	acid.	This	CREG	would	
be	the	easiest	to	manipulate	and	disrupt	antibody	binding	in	downstream	experiments.	Assays	
are	currently	being	developed	to	determine	the	antigenicity	of	this	amino	acid,	but	the	relative	
isolation	represents	a	potential	target	for	genetic	manipulation.	
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Enhancing	Diagnostic	Efficacy	in	Emergency	Departments:	An	

elucidation	of	Symptom	Trends	seen	in	Patients	with	suspected	

Concussion	

	
	
Nicole	W.	Lau*,	Walter	B.	Holloway*;	*University	of	Alabama	School	of	Medicine,	Birmingham,	

AL	
	
	
INTRODUCTION:	In	the	U.S.,	it	has	been	estimated	that	traumatic	brain	injury	(TBI)	accounts	for	
1.367	million	emergency	department	(ED)	visits	annually	annually.	Researchers	have	noted	that	
incidences	of	mild	TBI	(mTBI)	may	often	be	untreated	and	therefore	unreportedunder-reported	
and	 under-treated	 in	 EDs	 due	 to	 the	 lack	 of	 concrete	 identifiable	 and	 quantifiable	 symptom	
trends	in	concussed	patients.	Consequently,	it	is	critical	to	utilize	a	condensed	toolkit	similar	to	
the	Sport	Concussion	Assessment	Tool	-2	(SCAT-2)	that	helps	to	rapidly	and	accurately	identify	
mTBI	patients	in	acute	care	settings.	
	
OBJECTIVE:	 The	 goal	 of	 this	 study	was	 to	 use	 an	 abbreviated	 and	modified	 SCAT-2	 toolkit	 to	
identify	and	categorize	symptom	trends	in	mTBI	patients	who	present	to	the	ED.	
	
METHODS:	We	recruited	a	sample	of	patients	who	presented	to	the	University	Hospital	ED	and	
met	study	criteria.	to	optimize	the	tool	for	future	usage	in	the	ED.	28	controls	and	_x_	participants	
were	enrolled,	all	of	which	withoutdid	not	have	acute	changes	in	radiologic	processimaging.	22	
general	symptoms	and	2	physical	signs	were	evaluated,	and	each	symptom	was	evaluated	on	a	
scale	of	0	(not	present)	to	6	(most	severe).	The	two	physical	signs	(loss	of	consciousness	and	loss	
of	balance/unsteadiness)	were	evaluated	based	on	presence	or	absence.	
	
RESULTS:	 Of	 the	 22	 symptoms,	 7	 demonstrated	 a	 higher	 average	 severity	 among	 enrolled	
participants.	 	 These	 7	 symptoms	 were	 further	 subdivided	 based	 on	 the	 relative	 number	 of	
patients	into	3	groups:	high,	moderate,	and	low	incidence.	The	physical	signs	showed	a	higher	
prevalence	among	participants,	however	loss	of	balance/unsteadiness	was	present	in	over	60%	
of	participants.	
	
CONCLUSION:	 The	modified	 SCAT	 toolkit	 survey	 effectively	 helped	 to	 identify	 and	 categorize	
specific	physical	 symptom	patterns	 in	 concussed	patients	 in	acute	care	 settings.	This	 succinct	
method	for	quantifying	mTBI	on	a	standardized	scale	has	potential	for	being	further	incorporated	
into	concussion	diagnostic	protocols	for	emergency	departments	nationwide.	
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Regulation	of	Inflammation	by	Myeloid	Cell	Heme	Oxygenase-1	in	the	

AKI	to	CKD	Transition	

	
	
Jeremie	M.	Lever,	BS	(1),	Bo	Chen,	MD	(2),	Ravindra	Boddu,	PhD	(1),	Oreoluwa	O.	Adedoyin,	

PhD	(1),	James	F.	George,	PhD	(1,3),	Anupam	Agarwal,	MD	(1,3)	
(1)	Department	of	Medicine,	(2)	Department	of	Pathology,	(3)	Department	of	Surgery,	

University	of	Alabama	at	Birmingham,	(4)	Birmingham	VA	Medical	Center,	Birmingham,	AL	
	
	
PURPOSE:	Acute	kidney	injury	(AKI)	is	a	major	public	health	concern	accounting	for	up	to	3%	of	
hospitalized	patients.	Those	who	experience	AKI	requiring	dialysis	are	at	a	28-fold	increased	risk	
of	 chronic	 kidney	 disease	 (CKD).	Heme	 oxygenase-1	 (HO-1)	 is	 an	 inducible,	 cytoprotective	
enzyme	that	catabolizes	heme,	and	its	induction	is	protective	in	animal	models	of	AKI.	Previous	
studies	have	demonstrated	that	myeloid	cell	HO-1	mitigates	damage	following	renal	ischemia-
reperfusion	injury	(IRI).	Our	objective	was	to	test	the	role	of	myeloid	cell-specific	expression	of	
HO-1	in	the	AKI	to	CKD	transition.	Given	the	importance	of	macrophages	(Ms)	in	regulating	kidney	
damage	after	AKI,	we	hypothesized	that	HO-1	deficiency	in	myeloid	cells	would	lead	to	worse	
outcomes	in	this	model.		
	
METHODS:	We	modeled	the	AKI	to	CKD	transition	in	mice	using	unilateral	IRI,	and	followed	the	
animals	for	3	weeks.	We	used	cre-lox	mice	in	which	HO-1	is	selectively	deleted	in	myeloid	cell	
populations	(LysM-HO-1-/-).		
	
RESULTS:	Interestingly,	we	found	LysM-HO-1-/-	mice	exhibited	a	trend	toward	less	atrophy	and	
renal	 fibrosis,	 when	 compared	 with	 flanking	 loxP	 control	 mice	 (LysM-HO-1+/+).	 In	 addition,	
greater	absolute	numbers	of	bone	marrow-derived	Ms	(F4/80lowCD11bhi,	7.22x106	±	6x105	vs	
4.90x106	±	6x105,	p	=	0.03)	and	NK	cells	(NK1.1+,	4.51x106	±	6x105	vs	2.44x106	±	5x105,	p	=	0.02)	
were	observed	in	injured	kidneys	from	LysM-HO-1-/-	mice,	indicating	these	cell	types	may	play	a	
protective	role	in	this	model.	Further,	myeloid	cell	HO-1	deficiency	resulted	in	a	trend	toward	
lower	 proportions	 of	 pro-fibrotic	 tissue-resident	Ms	 (F4/80hiCD11blow,	 12.14	 ±	 1.3%	 versus	
16.56	±	1.6%,	p	=	0.07).		
	
CONCLUSION:	 These	 studies	 demonstrate	 that	 HO-1	 expression	 in	 myeloid	 cells	 regulates	
progressive	kidney	disease	in	the	AKI	to	CKD	model,	having	potential	implications	for	developing	
cell-based	 therapy	 or	 strategies	 involving	 modulation	 of	 HO-1	 expression	 in	 the	 AKI	 to	 CKD	
transition.	
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Expression	and	Characterization	of	mKate-Fused	MMP-8	

	
	

Kai	Littlejohn-,+;	Aaron	Dolor,	B.A.*;	Francis	Szoka,	Ph.D.*		-Department	of	Chemical	
Engineering,	Tuskegee	University,	Tuskegee,	AL;		+2016	University	of	California	San	Francisco	

Summer	Research	Training	Program;		*Department	of	Bioengineering	and	Therapeutic	Sciences,	
University	of	California	San	Francisco,	San	Francisco,	CA	

	
	
One	of	the	major	restrictions	in	the	delivery	of	therapeutic	agents	to	tumors	is	the	surrounding	
dense	 extracellular	matrix	 (ECM).	 The	 ECM	 is	 composed	of	 glycosaminoglycans	 and	 collagen,	
creating	a	tortuous	scaffold	to	support	the	survival	and	proliferation	of	tumor	cells.	It	also	creates	
a	 physical	 barrier	 for	 the	 efficient	 infiltration	 of	 drugs,	 drug	 carriers,	 and	 antibodies	 into	 the	
tumor.	Truncated	(tMMP-8)	or	full-length	matrix	metalloproteinase	(MMP-8)	enzymes	have	been	
shown	 to	 degrade	 the	 ECM,	 which	 might	 provide	 an	 additional	 method	 for	 enhancing	 drug	
delivery	 into	 tumors.	However,	 recombinant	production	of	 these	enzymes	 is	difficult	because	
MMP-8	tends	to	misfold	and	form	inclusion	bodies	in	E.	coli.	The	primary	goal	of	this	study	is	to	
produce	a	modified	recombinant	truncated	MMP-8	(tMMP8)	or	MMP8	that	can	be	expressed	at	
high	levels	in	E.	coli	while	maintaining	collagen	degradation	activity.	Our	approach	involved	the	
fusion	of	a	fluorescent	protein,	mKate,	to	the	N-	or	C-terminus	of	MMP-8	and	tMMP-8.	mKate	is	
a	generally	soluble,	fluorescent	protein	that	is	easy	to	purify	and	may	guide	the	folding	of	MMP-
8	 by	 acting	 as	 a	 molecular	 chaperone.	 By	 varying	 the	 bacterial	 culture	 temperature,	 strain	
(SHuffle	 ®/BL21-DE3),	 and	 growth	 conditions	 we	 identified	 the	 conditions	 that	 allowed	 the	
production	of	enzymatically	active	MMP-8.	The	novel	fusion	proteins	were	expressed,	purified	
and	characterized	using	SDS-PAGE	and	a	fluorescent	collagen	peptide	activity	assay.	N-	and	C-
terminally	 fused	 tMMP-8	was	 highly	 expressed	 and	maintained	 its	 enzymatic	 activity.	Having	
mKate	fused	to	the	N-terminus	of	tMMP-8	led	to	collagen	cleavage	similar	to	unmodified	tMMP-
8.	MMP-8,	however,	was	expressed	only	after	the	addition	of	a	longer	linker	between	mKate	and	
the	enzyme.	The	fluorescent	MMP8	enzymes	should	enable	a	mechanistic	understanding	of	the	
time	 course	 of	 drug	 penetration	 into	 tumors.	 Supported	 by:	 Regents	 of	 the	 University	 of	
California,	UC-HBCU,	UCSF-Tuskegee	Partnership	in	Bioengineering.	
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Dityrosine	Cross-linking	of	Fibronectin	is	Increased	in	Plasma	of	

Human	Subjects	with	Interstitial	Lung	Disease	

	
	
Morgan	L.	Locy*,	Sunad	Rangarajan*,	Ashish	Kurundkar*,	Karen	Bernard*,	Naomi	Logsdon*,	
Joao	A.M.	de	Andrade*,	Subramaniam	Pennathur^#,	and	Victor	J.	Thannickal*,	*Division	of	
Pulmonary	and	Critical	Care	Medicine,	Department	of	Medicine,	University	of	Alabama	at	
Birmingham,	Birmingham,	AL		35294,	and	Divisions	of	^Nephrology,	Department	of	Internal	

Medicine,	#Computational	Medicine	and	Biology,	University	of	Michigan,	Ann	Arbor,	MI		48109	
	
	
PURPOSE:	 	 Interstitial	 lung	 disease	 (ILD)	 is	 a	 variably	 progressive	 lung	 disorder	 resulting	 in	
impaired	gas-exchange	and	respiratory	failure	with	significant	morbidity.	 	Oxidative	stress	has	
been	shown	to	play	a	role	in	the	pathobiology	of	ILD,	and	we	have	previously	shown	that	the	
oxidant-mediated	 tyrosine	 modification,	 o,o’-dityrosine,	 is	 increased	 within	 proteins	 in	
circulating	 plasma	 of	 ILD	 patients.	 	 This	 study	 sought	 to	 elucidate	 a	 protein	 target	 of	 o,o’-
dityrosine	cross-linking	in	plasma.		Therefore,	we	tested	the	hypothesis	that	fibronectin	(FN),	a	
tyrosine-rich	extracellular	matrix	protein	shown	to	play	a	role	in	the	fibrotic	response	of	ILD,	is	
modified	by	o,o’-dityrosine	cross-linking	and	is	increased	in	plasma	of	ILD	patients.		
	
METHODS:	 	 Fibronectin	was	 immunoprecipitated	 from	age-	 and	 sex-matched	healthy	 control	
(n=20)	and	ILD	patient	(n=16)	plasma	and	o,o’-dityrosine	levels	were	quantified	by	tandem	mass-
spectrometry	(MS/MS).		The	study	was	approved	by	the	University	of	Alabama	at	Birmingham	
and	the	University	of	Michigan	Institutional	Review	Board.		Data	were	analyzed	by	unpaired	t	test	
with	Welch’s	correction	(mean	±	SEM,	p<0.05).		
	
RESULTS:	Fibronectin	o,o’-dityrosine	cross-linking	was	observed	 in	plasma	of	human	subjects.		
Furthermore,	fibronectin-associated	o,o’-dityrosine	levels	were	significantly	increased	by	10.95	
fold	(14.34	±	5.01	vs.	1.20	±	0.16)	in	ILD	patients	when	compared	to	healthy	controls.		The	o,o’-
dityrosine	cross-linking	of	fibronectin	was	recapitulated	in	in	vitro	systems	utilizing	human	lung	
fibroblasts.		
	
DISCUSSION/CONCLUSION:		These	data	support	the	idea	that	tyrosine	residues	within	fibronectin	
are	susceptible	to	o,o’-dityrosine	cross-linking,	and	this	modification	of	fibronectin	is	increased	
in	 the	 plasma	 of	 ILD	 patients.	 	 This	 covalent	 modification	 of	 fibronectin	 could	 alter	 protein	
function,	 stability,	and/or	create	alternative	breakdown	products.	 	 Further	understanding	 the	
role	 of	 fibronectin	 o,o’-dityrosine	 cross-linking	 in	 ILD	 pathophysiology	 could	 provide	 insight	
leading	to	identification	of	novel	treatments	for	the	disease.			
	
FUNDING:	P01	HL114470,	R01	AG046210,	R01	HL0942230	and	T32	GM008361	
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Timeliness	of	Therapies	for	Septic	Shock	in	the	Pediatric	Emergency	

Department	

	
	

Catherine	E.	Lumb	
Christopher	Pruitt,	M.D.,	Department	of	Pediatrics,	Division	of	Pediatric	Emergency	Medicine,	

University	of	Alabama	at	Birmingham	
	
	
INTRODUCTION:	Sepsis	 is	a	significant	cause	of	morbidity	and	mortality	 for	pediatric	patients.	
Evidence-based,	 consensus	 guidelines	 dictate	 that	 rapid	 therapies	 are	 crucial	 to	 successful	
treatment	 –	 namely,	 isotonic	 fluids	 within	 20	 minutes	 of	 recognition,	 antibiotics	 within	 60	
minutes,	and	a	third	isotonic	bolus	(when	needed)	also	by	60	minutes.	
	
PURPOSE:	The	primary	objective	of	our	study	was	to	examine	whether	patients	identified	by	a	
standardized	sepsis	triage	scoring	tool	received	timely	therapies.		The	secondary	objective	was	
to	examine	whether	patients	with	delayed	therapies	had	longer	hospital	stays	than	those	who	
received	timely	treatment.		
	
METHODS:	This	was	a	cross-sectional	review	of	patients	that	visited	a	single,	academic	pediatric	
ED	(May	2014	-	May	2016).	Time	until	intravenous	fluids	or	antibiotics	were	calculated	from	time	
of	arrival	 in	the	ED.	Patients	who	received	their	treatments	 in	an	appropriate	amount	of	time	
were	then	compared	to	patients	who	received	delayed	treatments	by	comparing	their	length	of	
hospital	stay.	
	
RESULTS:	During	the	study	period,	of	the	194	patients	that	had	a	positive	triage	score	for	sepsis,	
149	were	treated	for	sepsis,	and	thus	included	for	analysis.	66	patients	(44%)	did	not	receive	a	
timely	first	fluid	bolus;	43	of	the	56	patients	(77%)	who	needed	a	third	bolus	did	not	receive	it	in	
time.	 26	 patients	 (17%)	 did	 not	 receive	 antibiotics	within	 an	 hour	 of	 arrival.	While	 30	 of	 95	
patients	with	untimely	therapies	had	a	length	of	hospital	stay	greater	than	4	days,	this	was	not	
significantly	different	from	those	patients	with	more	timely	therapies	in	the	ED.	
	
CONCLUSION:	 A	 considerable	 number	 of	 ED	 patients	 with	 presumed	 sepsis	 do	 not	 receive	
therapies	 within	 recommended	 timeframes.	 In	 contrast	 to	 guidelines,	 antibiotics	 may	 be	
overemphasized	as	compared	to	fluid	resuscitation.	In	our	sample,	delayed	therapies	were	not	
associated	with	prolonged	hospital	stays.	
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Changes	in	the	Gastrointestinal	Microbiome	During	Acute	Weight	Loss	

on	Either	Low	Fat	vs.	Very	Low	Carbohydrate	Diets	

	
	

Elizabeth	Ma,	Mariah	Stewart,	Valene	Garr,	Taraneh	Soleymani,	MD,	Casey	Morrow,	PhD,	
Barbara	Gower,	PhD,		W.	Timothy	Garvey,	MD	

	
	
Purpose:	 	 Previous	 studies	 have	 suggested	 a	 role	 for	 the	 gut	microbiome	 in	 obesity.	 Higher	
Firmicutes	and	reduced	Bacteroidetes	have	been	demonstrated	in	obese	animals	and	humans,	
and	 Bacteroidetes	 increases	 following	 a	 period	 of	 chronic	 weight	 loss.	 	 This	 study	 aims	 to	
compare	the	differences	in	gut	microbiota	during	the	acute	period	of	active	weight	loss	between	
very	low	or	high	carbohydrate	diets.	
	
Methods:	 	 Patients	were	 recruited	 to	participate	 in	 an	ongoing	weight	 loss	 study	at	 the	UAB	
EatRight	clinic	and	assigned	to	either	a	 low-calorie/low	fat	(carb:protein:fat	=	63%:13-23%:10-
25%),	 or	 a	 low	 carb	 diet	 (carb:protein:fat	 =	 5%:30%:65%,	 20g	 daily	 carb	 limit).	 	 Study	 visits	
occurred	 at	 baseline	 and	 4	 weeks,	 consisting	 of	 measurements	 in	 blood,	 DXA	 for	 body	
composition,	 resting	metabolic	 rate,	 and	 stool	 for	microbiome	 analysis.	 	 At	 the	 time	 of	 this	
abstract,	10	patients	were	used	for	analysis	(4	low	fat,	6	low	carb).			
	
Results:	 	 After	 4	 weeks,	 time	 was	 a	 significant	 factor	 for	 weight	 loss	 (p=0.002),	 decreased	
Bacteroidetes	 (p=0.02),	 especially	 of	 the	 genus	 Bacteroides	 (p=0.02),	 increased	 Firmicutes	
(p=0.08),	and	increased	microbial	biodiversity	(p=0.05),	but	there	were	no	differences	between	
the	diets	 for	 these	 variables.	 	 There	was,	 however,	 a	 difference	between	diets	 over	 time	 for	
Bifidobacteria	(p=0.06)	and	Oscillospira	(p=0.008).			
	
Conclusion:	Regardless	of	diet	type	(low	carb	vs	low	fat),	active	weight	loss	was	accompanied	by	
reduced	 Bacteroidetes/increased	 Firmicutes	 at	 4	 weeks.	 This	 is	 in	 contrast	 to	 other	 studies	
addressing	long-term	weight	loss,	and	could	suggest	an	acute	maladaptive	response	promoting	
weight	regain.		However,	the	increase	in	alpha	diversity	may	represent	a	beneficial	effect.	Thus,	
rigorous,	longitudinal,	prospective	study	designs	are	necessary	to	better	elucidate	the	changing	
relationships	 between	 nutrition,	 the	 gut	microbiome,	 and	metabolic	 health	 with	weight	 loss	
interventions.	
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Synthesis	of	Novel	Glutamine-Based	Inhibitors	of	the	Neutral	Amino	

Acid	Transporter	ASCT2	

	
	
Musarrat	Maisha*,	Michael	L.	Schulte*,	Ph.D,	H.	Charles	Manning*,	Ph.D;	Vanderbilt	University	

Institute	of	Imaging	Science,	Nashville,	TN	
	
	
There	 is	a	 critical	need	 to	develop	and	validate	biomarkers	 to	aid	 in	 tumor	diagnosis,	predict	
clinical	outcome,	and	quantify	response	to	therapeutic	interventions.	Currently,	the	tracer	18F-
FDG	PET	measures	glucose	accumulation	in	cancer	cells	but	these	cells	also	derive	carbon	fuel	
from	the	neutral	amino	acid	glutamine.	The	amino	acid	transporter	ASCT2	has	been	shown	to	
play	a	key	role	in	glutamine	transport.	Studies	have	illustrated	that	ASCT2	is	highly	expressed	in	
a	variety	of	cancers	and	localizes	to	the	cytoplasmic	membrane,	rendering	this	target	accessible	
to	molecular	imaging	probes.	However	existing	glutamine	analogs	have	limited	specificity	to	the	
ASCT2	transporter	because	of	the	promiscuity	of	glutamine	for	multiple	amino	acid	transporters.	
Given	the	clinical	relevance	of	the	ASCT2,	the	development	of	novel	molecular	imaging	probes	
that	are	selective	to	this	transporter	could	offer	alternative	measures	of	cancer	cell	biology.		
In	order	to	determine	more	potent	probes,	libraries	of	glutamine	derivatives	were	synthesized	
based	 on	 the	 current	 leading	 ASCT2	 blocker	 L-γ-glutamyl-p-nitroanilide	 (GPNA).	 Through	
aldehyde	formation	and	reductive	amination,	a	variety	of	different	R	groups	were	added	on	a	
butanoic	acid	scaffold	to	form	disubstituted	aminobutanoic	acids.	Previous	libraries	created	by	
our	lab	used	the	same	R	group	for	both	substitutions	and	optimized	the	synthetic	chemistry.	Now	
two	different	R	groups	were	added	to	the	butanoic	acid	based	on	knowledge	of	the	protein	model	
of	ASCT2	to	encourage	interactions	with	the	amino	acids	in	the	protein	pockets	of	ASCT2	that	
have	 been	 previously	 unutilized	 by	 GPNA.	 The	 libraries	 were	 then	 screened	 in	 vitro	 to	 test	
potency.	The	most	potent	and	highly	selective	ligands	proceeded	to	testing	in	animal	models	of	
lung	cancer.	Our	data	suggests	that	the	lead	ligands	take	advantage	of	protein	pockets	in	ASCT2,	
significantly	 increasing	potency.	Ongoing	studies	are	optimizing	 the	 ligands	 for	preclinical	PET	
imaging	studies.	
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Effect	of	molecular	chaperones	on	efficacy	of		oncolytic	vesicular	

stomatitis	virus	against	pancreatic	cancer	cells	
	
Bryant	D.	Maldonado*,	Valery	Z.	Grdzelishvili,	Ph.D.*;	*Dept.	of	Biological	Sciences,	University	

of	North	Carolina	at	Charlotte,	Charlotte,	NC	
	
PURPOSE:	Oncolytic	virus	(OV)	therapy	is	a	relatively	novel	anticancer	approach	using	replication-
competent,	oncoselective	viruses.	Vesicular	stomatitis	virus-based	recombinant	viruses	(VSV)	are	
promising	OVs,	and	a	phase	I	clinical	trial	using	VSV	against	liver	cancer	is	currently	in	progress.	
Previously,	 our	 laboratory	 demonstrated	 that	 clinically-relevant	 human	 pancreatic	 ductal	
adenocarcinoma	 (PDAC)	 cell	 lines	 are	 highly	 heterogeneous	 in	 their	 permissiveness	 to	 VSV-
mediated	oncolysis,	with	some	PDAC	cell	lines	showing	strong	resistance	to	VSV.	Here	we	wanted	
to	examine	whether	small	molecule	inhibitors	of	heat	shock	protein	70	(Hsp70)	and	heat	shock	
protein	90	(Hsp90)	could	be	used	to	improve	efficacy	of	VSV	against	PDAC.	Molecular	chaperones	
Hsp70	and	Hsp90	have	been	implicated	in	key	steps	of	neoplastic	cell	viability	due	to	their	role	in	
protecting	 the	 proteome.	 In	 addition,	 these	 chaperones	 have	 been	 shown	 as	 required	
components	in	antiviral	JAK-STAT	signaling,	which	plays	a	major	role	in	cellular	resistance	to	VSV.	
On	the	other	hand,	both	Hsp70	and	Hsp90	were	shown	to	be	required	for	VSV	replication.		
	
METHODS:	In	order	to	experimentally	assess	the	possibility	of	modulating	heat	shock	proteins	to	
increase	permissiveness	of	PDAC	cells	to	VSV,	two	Hsp90	inhibitors,	two	Hsp70	inhibitors,	and	
one	Hsp70	inducer	were	tested	against	four	PDAC	cell	lines.		
	
RESULTS:	This	pilot	study	identified	one	Hsp90	inhibitor	and	one	Hsp70	inhibitor	that	strongly	
modulated	cell	viability	and/or	VSV	replication	in	virus-infected	PDAC	cells.		
	
DISCUSSION	 /	 CONCLUSION:	 This	 proof-of-concept	 study	 demonstrates	 the	 utility	 of	 small	
molecule	 inhibitors	 of	 HSPs	 as	 modulators	 of	 OV	 efficacy	 against	 pancreatic	 cancer.	 Future	
studies	will	further	explore	the	possibility	of	combination	therapies	based	on	VSV	and	HSPs	as	
well	as	identify	the	underlying	molecular	mechanism	implicated	by	these	data.	
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Effectiveness	of	Hemophilia	Drug	Donations	to	Developing	Countries	

	
	

Niharika	R.	Mallepally,	MPH*,	Tim	McCormick,	MBA**,	William	Bean,	PhD***;		*Emory	
University	School	of	Medicine;	**Biogen;	***Harvard	Chan	School	of	Public	Health	

	
	
Purpose:	The	purpose	of	this	research	was	to	investigate	how	the	biotech	world	can	work	with	
hospitals	and	contribute	to	clinical	shortfalls.	Biogen	is	a	biotech	company	known	for	medications	
in	 multiple	 sclerosis	 and	 hemophilia.	 In	 2014,	 Biogen	 committed	 to	 donating	 1	 billion	
international	units	of	Factor	VIII	and	 IX	 to	developing	countries	where	hemophilia	prevalence	
outstrips	 local	 resources.	 During	 my	 MPH	 year,	 I	 interned	 at	 Biogen	 to	 evaluate	 the	
implementation	methods,	decision-making	strategy,	and	outcomes	for	this	donation	program.		
	
Methods:	The	research	was	conducted	via	interview,	which	contained	16	questions	that	focused	
on	employee	contribution	to	the	donation	project,	the	process	of	choosing	countries,	and	the	
supply	chain	of	medication	delivery.	Twenty	two	experiential	 interviews	were	conducted	with	
Biogen	employees	and	the	company’s	donation	partners.	The	average	time	per	interview	was	42	
minutes.	Responses	from	each	question	were	pooled,	and	themes	were	extracted	to	yield	a	final	
report.		
	
Results:	80%	of	the	donations	are	being	used	on	schedule.	This	rate	could	be	higher;	data	showed	
that	many	physicians	saved	donations	for	hemophilia	patients	with	intracranial	bleeds	because	
they	did	not	trust	that	more	donations	would	follow.	Also,	employees	spent	25%	more	time	on	
the	 project	 than	 projected.	 Lastly,	 any	 effect	 on	 local	 hemophilia	 rates	 in	 response	 to	 this	
donation	will	take	years	to	see.		
	
Discussion/Conclusion:	 This	 donation	 was	 unprecedented	 in	 terms	 of	 size	 and	 scope;	 initial	
findings	suggest	that	donating	medications	can	be	an	efficient,	effective	method	of	combating	
disease	 in	 regions	 of	 high	 incidence	 and	 low	 resources.	 However,	 per	 the	 interviewees,	 the	
following	are	required	for	success:	(1)	strong	ties	with	local	hospitals	and	hemophilia	non-profits	
(2)	comprehensive	training	for	local	nurses	and	physicians	on	the	indications	(both	severe	and	
mild)	for	synthetic	Factor	XIII	and	Factor	IX	administration	and	(3)	protected	employee	time	in	
the	donor	company.	
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Characterization	of	Young	Children	Presenting	to	the	Emergency	

Department	for	Mental	Health	Complaints	

	
	
Keri	A.	Mallicoat*,	Justin	Schwartz*,	MD,	Jesse	T.	Martinez+,	MD,	Susan	Bennett-Smith*,	LCSW,	
PIP,	Kathy	W.	Monroe*,	MD;	*Department	of	Pediatrics,	University	of	Alabama	at	Birmingham,	

Birmingham,	AL;	+Department	of	Psychiatry	and	Behavioral	Neurobiology,	University	of	
Alabama	at	Birmingham,	Birmingham,	AL	

	
	
PURPOSE:		Emergency	departments	across	North	America	are	seeing	an	increased	incidence	of	
pediatric	mental	health	complaints.	Previous	research	has	focused	on	adolescent	mental	health,	
with	 little	characterization	of	patients	 less	than	10	years	of	age.	The	primary	objective	of	this	
study	 was	 to	 characterize	 children	 less	 than	 10	 years	 of	 age	 who	 presented	 to	 a	 pediatric	
emergency	department	for	mental	health	complaints.		
	
METHODS:	One	 researcher	 reviewed	medical	 records	 of	 children	 less	 than	 10	 years	 old	who	
presented	 to	 Children’s	 of	 Alabama	 emergency	 department	 between	 January	 2016	 and	April	
2016	 with	 a	 mental-health-related	 chief	 complaint.	 We	 then	 categorized	 patients	 based	 on	
demographic	information,	characteristics	of	the	emergency	department	visit,	and	past	medical	
and	social	history.	Descriptive	analyses	were	run	using	SAS®	version	9.4.	
	
RESULTS:	120	patients	ages	10	years	and	under	were	seen	between	January	and	April	2016.	This	
age	group	makes	up	20%	of	all	children	seen	in	the	ED	for	mental-health-related	complaints.	In	
this	group	of	patients,	71%	were	male	(n=85)	and	ages	ranged	from	3-10	years	with	a	mean	age	
of	 7.7.	 	 Patients	 were	 59%	 Caucasian	 (n=70),	 40%	 African-American	 (n=48),	 and	 1%	 other	
ethnicity	(n=1).		Patient’s	insurance	coverage	was	75%	Medicaid	(n=89),	18%	private	insurance	
(n=22),	 and	 7%	uninsured	 (n=8).	 	 46%	of	 patients	were	 admitted	 (n=55).	Univariate	 analyses	
showed	increased	odds	of	admission	for	children	with	3	or	more	prior	psychiatric	diagnoses	(OR	
=	 3.97,	 p	 <	 .01),	 a	 family	 history	 of	 psychiatric	 illness	 (OR	 =	 3.16,	 p	 <	 .01),	 and	 a	 history	 of	
Department	of	Human	Resources	(DHR)	involvement	(OR	=	2.69,	p	<	.01).	
	
CONCLUSIONS:	The	pediatric	emergency	department	sees	a	significant	amount	of	children	under	
age	10	 for	mental-health-related	 complaints.	Nearly	half	of	 these	 children	were	admitted	 for	
psychiatric	 care.	 Several	 factors	were	 found	 to	 predict	 admission,	which	 reflect	 psychosocial	
influences.	
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Measuring	the	Implementation	of	an	Evidence-Based	Early	Concurrent	

Palliative	Care	Model	in	Diverse	Community	Settings	

	
	

Gisella	A.	Mancarella,	MPH*,	J.	N.	Dionne-Odom,	PhD,	RN*,	Lisa	Zubkoff,	PhD+,	Dilip	Babu,	
MD‡,	Imatullah	Akyar,	PhD,	RN*,	Tasha	R.	Smith,	PhD*,	Maria	Pisu,	PhD‡,	Marie	A.	Bakitas,	
DNSc,	CRNP*;	*School	of	Nursing,	University	of	Alabama	at	Birmingham,	Birmingham,	AL;	

+White	River	Junction	VA	Medical	Center,	White	River	Junction,	VT;	‡Department	of	Medicine,	
University	of	Alabama	at	Birmingham,	Birmingham,	AL	

	
	
Purpose:	 	 Oncology	 professional	 organizations	 recommend	 early	 palliative	 care	 (EPC).	 Few	
settings	have	implemented	this	recommendation	and	rural	community	cancer	centers	(CCC)	are	
particularly	 disadvantaged	due	 to	 scarce	palliative	 care	 (PC)	 resources.	 The	 EPC	 intervention,	
ENABLE	(Educate,	Nurture,	Advise,	Before	Life	Ends)	is	being	implemented	using	a	virtual	learning	
collaborative	 method.	 Since	 no	 EPC-specific	 implementation	 measures	 exist,	 instrument	
development	 was	 an	 essential	 first	 step.	 Overall	 project	 aims	 are	 to:	 1.	 Build	 an	 interactive	
research	community	to	assess	sites’	institutional	structure	and	PC	resources;	and	2.	Evaluate	pre-	
and	 post-ENABLE	 implementation	 using	 RE-AIM	 (Reach,	 Effectiveness,	 Adoption,	
Implementation,	and	Maintenance)	framework.	
	
Methods:	This	funded	implementation	study	includes	4	racially-diverse	Southeastern	U.S.	CCCs:	
Gibbs	 Cancer	 Center,	 Spartanburg,	 SC;	Mitchell	 Cancer	 Institute,	Mobile,	 AL;	 Birmingham	VA	
Medical	Center;	and	UAB	Hematology/Oncology.	After	a	comprehensive	 literature	search	and	
solicited	site	stakeholder	input,	an	expert	panel	assisted	with	measure	development	specific	to	
ENABLE’s	essential	elements.	Feasibility	and	inter-rater	reliability	were	determined	during	initial	
site	visits.		
	
Results:	 	 Four	 key	 measures	 were	 developed:	 1)	 RE-AIM	 Self-Assessment	 Tool	 (13	 items)	
measuring	 EPC	 program	 reach,	 adoption,	 implementation,	 and	maintenance;	 2)	 EPC	 General	
Organizational	 Index	 (interviewer	 ratings	 in	 12	 domains);	 3)	 EPC	 Implementation	 Costs	 (sites	
complete	for	start-up	and	on-going	program	implementation	costs);	and	4)	Oncology	Providers	
Perceptions	 of	 EPC	 (29	 items)	measures	 clinicians	 attitudes	 about	 EPC.	 Patient	 and	 caregiver	
effectiveness	 is	measured	by	validated	quality	of	 life,	symptom,	and	mood	questionnaires.	All	
measures	have	face	and	content	validity.	3	cycles	of	data	have	been	completed.		
	
Discussion/Conclusion:	Measurement	 challenges	 include:	1)	 Inconsistent	 IRB	 interpretation	of	
implementation	science	practices;	2)	Limited	implementation	resources	(space,	staff,	time);	and	
3)	 Difficulties	with	 centralized	 data	 collection.	 These	measures	 are	 integral	 to	 creation	 of	 an	
implementation	toolkit	(including	methods,	measures	and	examples	of	outcome	data)	to	guide	
large	scale	EPC	implementation.	
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Mental	Health	Flourishing	in	Black	and	White	Populations	

	
	

Patrice	A.	Mann.	Emory	School	of	Medicine,	Atlanta,	GA.	
	
	
Purpose:	Mental	health	flourishing	is	a	measure	of	overall	well-being	and	the	extent	that	a	person	
is	 functioning	 optimally.	 This	 study	 will	 look	 at	 whether	 the	 predictors	 of	 mental	 health	
flourishing	are	different	for	black	and	white	populations.	This	information	could	be	important	in	
guiding	mental	health	promotion	efforts.		
	
Methods:For	this	study,	cross-sectional	data	was	taken	from	a	dataset	provided	by	the	Center	for	
Health	Discovery	and	Well-being,	which	followed	over	750	relatively	healthy	Emory	employees.	
506	 participants	 identified	 as	white,	 and	 159	 participants	 identified	 as	 black.	 All	 participants	
completed	healthy	surveys	for	different	areas	of	well	being.	This	study	looks	at	survey	responses	
related	to	perceived	stress,	spirituality,	physical	health,	mental	health,	and	health	behaviors.	
	
Results:	T-test	results	suggest	that	for	both	white	and	black	populations,	spirituality,	perceived	
stress,	and	smoking	were	significantly	associated	with	mental	health	flourishing	(at	the	P=0.05	
level).	 However,	 age,	 income,	 physical	 health	 and	 exercise	were	 significantly	 associated	with	
mental	health	flourishing	only	in	the	white	population.	
	
Conclusions/Discussion:	The	findings	that	factors	associated	with	mental	health	flourishing	differ	
in	different	racial	groups	provides	confirmation	of	the	importance	of	cultural	considerations	in	
public	health	planning.	
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Role	of	the	p38	and	AKT	Pathways	on	the	Induction	of	ES	Cell	

Differentiation	by	Retinoic	Acid	

	
	

Sri	L.	Kona	and	Eduardo	Martinez-Ceballos,	PhD.	Department	of	Biology	and	Chemistry,	
Southern	University	and	A&M	College,	Baton	Rouge,	Louisiana.	

	
	
Embryonic	Stem	(ES)	cells	are	pluripotent	cells	that	can	be	induced	to	differentiate	into	cells	of	
all	 three	 lineages:	 mesodermal,	 endodermal,	 and	 ectodermal.	 	 In	 culture,	 ES	 cells	 can	 be	
differentiated	into	mature	neurons	by	treatment	with	Retinoic	Acid	(RA),	a	Vitamin	A	derivative.		
The	effect	of	RA	on	cells	is	mediated	by	the	RA	receptors	(RARs),	of	which	there	are	three	types:	
alpha,	beta,	and	gamma.	As	preliminary	evidence	from	our	laboratory	indicates	that	active	RAR	
beta	acts	as	an	inhibitor	of	neuronal	differentiation	and	that	neuronal	differentiation	depends	
upon	the	RA-induced	activation	of	Hoxa1,	a	homeobox	transcription	factor,	we	then	first	sought	
to	investigate	whether	RAR	beta	is	an	inhibitor	of	Hoxa1.	We	found	that	treatment	of	mouse	ES	
cells	with	the	RAR	beta	agonist	AC55649	prevented	the	pharmacological	activation	of	Hoxa1	with	
RA	and	that	treatment	of	ES	cells	with	RA	plus/minus		LE135,	an	RAR	beta	inhibitor,	increased	the	
efficiency	of	ES	to	neuronal	differentiation.	Finally,	we	performed	proteomic	analyses	on	ES	cells	
treated	with	RA	vs	RA	plus	AC55649	in	order	to	identify	the	signaling	pathways	activated	by	the	
RAR	beta	agonist.	Our	proteomic	analyses	using	antibody	microarrays	 indicated	 that	proteins	
such	as	p38	and	AKT	were	upregulated	in	cells	treated	with	RA	plus	the	agonist	as	compared	to	
cells	treated	wit	RA	alone.	Thus,	our	results	indicate	that	RAR	beta	functions	as	a	repressor	of	
neuronal	 differentiation	 by	 activating	major	 cell	 signaling	 pathways,	 and	 its	 pharmacological	
inhibition	 may	 constitute	 a	 novel	 method	 to	 increase	 the	 efficiency	 of	 ES	 to	 neuronal	
differentiation	in	culture.	
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Imaging	neurons	in	brain	with	in	vivo	down	regulation	of	Netrin	and	

UNC5	

	
	
Jourdan	Mason,	Rommel	Santos	and	Susana	Cohen-Cory,	Ph.D.,	Department	of	Neurobiology	

and	Behavior,	University	of	California,	Irvine,	UC	LEADS	
	
	
Synaptic	 connectivity	 in	 the	 living	 brain	 is	 highly	 regulated	 by	 a	 diverse	 class	 of	 signaling	
molecules.	Netrin	signaling	proteins	function	as	chemotropic	guidance	cues	for	migrating	cells	
and	 axons	 during	 neural	 development.	 Previous	 studies	 in	 our	 lab	 have	 examined	 effects	 of	
altered	 Netrin	 signaling.	 Taking	 advantage	 of	 the	 optical	 transparency	 of	 the	 Xenopus	 laevis	
tadpoles,	 individual	 retinal	 ganglion	cells	 (RGCs)	and	 tectal	neurons	of	 the	 retinotectal	 circuit	
were	imaged	from	over	a	24	hour	period.	Previous	results	showed	that	the	dendrite	branches	of	
neurons	with	altered	Netrin	levels	in	the	optic	tectum	were	more	dynamic	or	less	stable	and	grew	
basal	ectopic	branches.	Uncoordinated-5	(UNC5)	is	a	receptor	that	mediates	a	neuron’s	repellent	
response	to	Netrin,	helping	to	guide	neuronal	development.	The	current	aim	of	this	project	is	to	
examine	the	effect	of	specific	down	regulation	of	 the	UNC5	receptor	 in	single	neurons	 in	 the	
living	 brain.	 The	 UNC5	 receptor	 will	 be	 down	 regulated	 using	 single-cell	 electroporation	 to	
introduce	a	fluorescent	marker	and	UNC5	antisense	oligonucleotides	into	tectal	neurons	to	block	
UNC5	protein	synthesis.	Then	the	fluorescent	neuron	will	be	imaged	using	a	two-photon	confocal	
microscope	over	a	72	hour	time	period	to	visualize	changes	in	morphology.	We	anticipate	that	
the	treated	neurons	will	change	in	directionality	and	orientation	of	dendrite	growth	and	in	the	
maintenance	 of	 already	 established	 dendrites.	 	 These	 fundamental	 processes	 could	 lead	 to	
therapies	for	neuronal	related	illnesses.	
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Induced	MHCII	expression	on	breast	cancer	cells	delays	tumor-specific	

T	cell	exhaustion	and	impairs	tumor	growth	

	
	

Tyler	R.	McCaw*;	Selene	Meza-Perez,	PhD*;	Mei	Li+;	Donald	J.	Buchsbaum,	PhD+;	Troy	D.	
Randall,	PhD*	

*	Department	of	Medicine,	University	of	Alabama	at	Birmingham,	Birmingham,	AL	
+	Department	of	Radiation	Oncology,	University	of	Alabama	at	Birmingham,	Birmingham,	AL	

	
	
PURPOSE:	We	 recently	 reported	 that	aberrant	expression	of	Major	Histocompatibility	Class	 II	
(MHCII)	molecules	on	human	triple	negative	breast	tumors	correlates	with	patients’	prolonged	
progression-free	survival	and	increased	tumor	infiltrating	lymphocytes.	This	study	was	designed	
to	determine	if	MHCII-expressing	tumors	increase	the	intratumoral	activation	of	CD4+	T	cells	and	
whether	this	leads	to	enhanced	tumor	lysis	by	CD8+	T	cells	over	time.	
	
METHODS:	We	created	MHCII-expressing	tumor	cells	by	transfecting	murine	breast	cancer	(TS/A)	
cells	 with	 the	 human	 MHCII	 transcriptional	 activator	 (hCIITA).	 Transfected	 cells	 were	 then	
injected	into	BALB/c	mice	and	the	resulting	immune	response	was	analyzed	by	flow	cytometry	at	
several	time	points.	
	
RESULTS:	 hCIITA-expressing	 tumors	 grew	 slower	 than	 control	 tumors	 in	 immunocompetent	
recipients,	but	this	difference	was	abrogated	in	both	immunocompromised	mice	and	CD4+	T	cell	
depleted	mice.	CD4+	T	cells	isolated	from	hCIITA-transfected	tumors	produced	more	IFNγ	and	IL-
17A	for	longer	times	than	their	counterparts	in	control	tumors.	Similarly,	CD8+	T	cells	isolated	
from	hCIITA-transfected	tumors	displayed	a	more	activated	phenotype	and	produced	more	IFNγ	
and	 granzyme	 B	 for	 longer	 times.	 	 Nevertheless,	 CD4+	 and	 CD8+	 T	 cells	 eventually	 became	
exhausted	in	both	groups.		Interestingly,	hCIITA-expressing	tumors	harbored	significantly	more	
regulatory	T	cells	 (Tregs)	with	more	suppressive	phenotypes	 than	Tregs	 from	control	 tumors.	
Finally,	we	showed	that	histone	deacetylase	inhibitors	are	capable	of	inducing	MHCII	expression	
on	tumor	cells	and	slowing	tumor	growth	in	vivo.	
	
DISCUSSION/CONCLUSION:	Our	results	suggest	that	expression	of	MHCII	on	tumor	cells	promotes	
intratumoral	CD4+	T	cell	activation,	which	enhances	CD8+	T	cell	anti-tumor	responses	and	delays	
T	cell	exhaustion.		Thus,	therapeutic	agents,	such	as	epigenetic	modifiers,	that	enhance	MHCII	
expression	on	tumor	cells	will	likely	benefit	anti-tumor	immune	responses.	These	effects	may	be	
magnified	by	combinatorial	therapy	with	checkpoint	inhibitors	to	promote	durable	anti-tumor	
immunity.	
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Plumbagin	Induces	Apoptosis	in	Melanoma	Cells	by	Inducing	

Endoplasmic	Reticulum	Stress	and	DNA	Damage	Response	Signaling	

	
	

Sarah	F.	McClees*,	Ross	L.	Pearlman*,	Harish	Chandra	Pal*,	Ph.D.,	Farrukh	Afaq	*+,	Ph.D.	
	

*Department	of	Dermatology,	University	of	Alabama	at	Birmingham,	Birmingham,	AL,	USA;		
+Comprehensive	Cancer	Center,	University	of	Alabama	at	Birmingham,	Birmingham,	AL,	USA	

	
	
Purpose:	Melanoma	 is	 the	deadliest	 form	of	 skin	cancer	due	 to	 its	propensity	 to	aggressively	
metastasize.	 Despite	 advances	 in	 therapy	 options,	melanoma	 patients	 with	 distal	metastasis	
often	 develop	 resistance	 to	 treatment	 and	 have	 a	 median	 survival	 of	 six	 months.	 Recently,	
interest	has	risen	in	utilizing	phytochemicals	as	potential	adjuvant	or	chemotherapeutic	agents.	
Plumbagin,	a	phytochemical	found	in	flowers	and	roots	of	the	Plumbaginaceae	family,	exhibits	
anti-proliferative	and	anti-tumorigenic	properties.	This	study	aimed	to	determine	the	effect	of	
plumbagin	on	cell	proliferation	and	apoptosis	by	targeting	endoplasmic	reticulum	(ER)	stress	and	
DNA	 damage	 response	 (DDR)	 signaling	 pathways	 in	 melanoma	 cells	 from	 different	 genetic	
backgrounds.	
	
Methods:	The	effects	of	plumbagin	on	melanoma	cell	proliferation	were	determined	using	MTT	
and	colony	assays.	Melanoma	cell	apoptosis	was	analyzed	using	flow	cytometry.	Reactive	oxygen	
species	 (ROS)	 generation	was	determined	by	using	2ʹ,7ʹ-dichlorodihydrofluorescein	diacetate.	
Western	blotting	was	used	to	evaluate	ER	stress	and	DDR	signaling.		
	
Results:	Treatment	of	melanoma	cells	with	plumbagin	resulted	in	dose-dependent	reduction	of	
cell	 proliferation,	 increased	 production	 of	 ROS,	 and	 induction	 of	 apoptosis.	 Furthermore,	
treatment	 of	 melanoma	 cells	 with	 plumbagin	 induced	 ER	 stress,	 evidenced	 by	 increased	 (i)	
protein	expression	of	ATF4,	GRP78,	PERK,	and	eIF2α,	(ii)	phosphorylation	of	PERK	and	eIF2α,	and	
(iii)	protein	expression	of	CHOP,	a	key	protein	 involved	in	ER-mediated	apoptosis.	 In	addition,	
plumbagin	treatment	induced	DDR	in	melanoma	cells	as	shown	by	increased	phosphorylation	of	
ATM,	ATR,	CHK-2,	and	γ-H2AX.	Moreover,	N-acetyl-L-cysteine	treatment	inhibited	the	apoptotic	
effects	of	plumbagin.		
	
Conclusion:	 We	 conclude	 that	 plumbagin	 reduces	 proliferation	 and	 induces	 apoptosis	 of	
melanoma	cells	by	triggering	ER	stress	and	DDR	signaling	pathways	through	increased	production	
of	ROS.	Based	on	 these	observations,	we	suggest	 that	plumbagin,	alone	or	as	an	adjuvant	 to	
current	therapies,	could	be	used	for	the	management	of	melanoma.	
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The	Effect	of	Maternal	Smoking	on	CFTR	Function	in	Neonatal	Rats	

	
	
Lydia	L.	McCormick1,	Niroop	Kaza,	PhD	1,2,	Li	Ping	Tang1,2,		Lawrence	Rasmussen	2,	Patricia	
Jackson,	PhD	1,	Stephen	Byzek	2,	S.	Vamsee	Raju,	PhD	1,2,	Steven	Rowe	MD,	MSPH	1,2.	

		
1	Department	of	Medicine,	2	The	Gregory	Fleming	James	Cystic	Fibrosis	Research	Center,	

University	of	Alabama	at	Birmingham,	Birmingham,	Alabama,	USA.	
	
	
The	 cystic	 fibrosis	 transmembrane	 conductance	 regulator	 (CFTR)	 is	 crucial	 for	 proper	 airway,	
pancreatic,	 and	 reproductive	 tract	 function	 by	 regulating	 epithelial	 chloride	 and	 bicarbonate	
secretion.	Cystic	fibrosis	(CF)	is	a	consequence	of	defective	CFTR	function	and	results	in	impaired	
airway	mucociliary	clearance,	chronic	bronchitis,	bacterial	infections,	and	other	manifestations.	
Even	without	genetic	CFTR	mutations,	CFTR	dysfunction	is	apparent	in	smoking-related	illnesses	
like	 chronic	 obstructive	 pulmonary	 disease	 (COPD)	 by	 a	 process	 termed	 “acquired	 CFTR	
dysfunction.”	This	dysfunction	has	been	linked	to	toxic	metabolites	from	cigarette	smoke,	namely	
acrolein,	which	causes	ciliotoxicity,	oxidative	stress,	transcription	factor	activation,	and	cell	death.	
Work	from	our	lab	suggests	that	acrolein	causes	CFTR	dysfunction	in	cigarette	smokers.	
	
Passive	smoke	exposure	by	 infants	causes	respiratory	dysfunction	and	increased	infection	risk	
that	can	persist	into	childhood.	Whether	maternal	smoking	adversely	affects	neonatal	CFTR	has	
not	been	explored.	We	hypothesized	that	cigarette	toxins	in	smoking	mothers	cause	neonatal	
CFTR	dysfunction	by	trans-placental	exposure.		
	
Pregnant	 rats	 (n=8)	 were	 exposed	 to	 cigarette	 smoke	 for	 10	 days	 before	 fertilization	 and	
throughout	 their	 21-23	 day	 gestation	 (four	 hours/day,	 five	 days/week)	 using	 a	 whole	 body	
exposure	 chamber	 and	 smoking	 apparatus	 (SCIREQ,	 InExpose	 model,	 Toronto,	 Canada).	 Air-
exposed	control	rats	(n=4)	were	placed	in	identical	chambers	for	the	same	duration.	CFTR	activity	
was	measured	 in	Day-0	and	Day-3	old	neonates	 in	excised	 trachea	using	short	circuit	 current	
analysis	 to	evaluate	epithelial	 ion	 transport.	Results	demonstrated	a	44.5%	reduction	 in	CFTR	
dysfunction	 in	 the	 Day-0,	 smoke-exposed	 neonates	 (n=7)	 compared	 to	 controls	 (n=21).	 This	
attenuation	in	CFTR	dissipated	by	Day-3.	Separate	measurements	of	in	vivo	CFTR	activity	by	nasal	
potential	difference	(Day-10-12	neonates)	further	supported	this	finding.	The	role	of	acrolein	in	
neonatal	CFTR	dysfunction	will	be	evaluated	by	mass	spectroscopy	in	Day	0-3	blood	(in	progress).	
These	results	support	that	maternal	smoking	is	detrimental	to	neonatal	CFTR	function.	
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Surveying	Physicians	on	the	Advice	Given	to	Women	Regarding	

Exercise	During	Pregnancy	

	
	

Lucas	D.	McGee,	BS				
Sara	J.	Gould,	MD,	MPH	Department	of	Emergency	Medicine/Division	of	Orthopaedics,	UAB,	

Birmingham,	AL		
Lorie	M.	Harper,	MD	Department	of	Obstetrics	&	Gynecology,	UAB,	Birmingham,	AL		
Amelia	M.	Sutton,	MD	Department	of	Obstetrics	&	Gynecology,	UAB,	Birmingham,	AL	

	
	
Purpose:	The	incidence	of	obesity	during	pregnancy	is	increasing,	and	exercise	is	a	fundamental	
means	of	combating	this	epidemic.	However,	many	women	are	abstaining	from	exercise	during	
pregnancy.		
The	aims	of	this	study	were	1.	To	determine	if	physicians	are	routinely	discussing	exercise	with	
pregnant	 patients,	 2.	 To	 determine	 how	 physician	 advice	 relates	 to	 the	 most	 recent	 ACOG	
guidelines,	and	3.	To	identify	what	barriers	may	be	preventing	physicians	from	discussing	exercise	
with	pregnant	patients.		
	
Methods:	Questionnaires	were	distributed	at	a	 regional	meeting	 for	Alabama	and	Mississippi	
ACOG	members.	Physicians	were	also	recruited	to	complete	the	questionnaire	via	telephone	calls,	
follow-up	office	visits,	and	hospital	grand	rounds.		
	
Results:	 Physicians	 reported	 that	 they	 do	 not	 routinely	 counsel	 women	 on	 exercise	 during	
pregnancy,	with	only	23.5%	reporting	that	they	do	so	regularly	(>75%	of	the	time).		Of	those	who	
discuss	exercise	during	pregnancy	with	their	patients,	88.2%	(n=60)	were	familiar	with	and	able	
to	 correctly	 identify	 current	ACOG	Committee	Opinions	 regarding	 exercise	 during	pregnancy.	
With	 reference	 to	 the	 comfort	 level	 felt	 in	 advising	 pregnant	 patients	 about	 exercise,	
approximately	68%	(n=46)	of	the	physicians	who	completed	the	survey	responded	that	they	felt	
either	comfortable	or	very	comfortable	in	providing	advice	on	exercise	during	pregnancy.		
	
Conclusions:	Despite	 reporting	a	high	comfort	 level	 in	providing	advice	about	exercise	during	
pregnancy,	a	large	percentage	of	physicians	report	that	they	do	not	discuss	the	issue	of	exercise	
with	 most	 of	 their	 pregnant	 patients.	 However,	 when	 exercise	 is	 discussed,	 the	 majority	 of	
physicians	are	prescribing	exercise	that	is	in	accordance	with	the	most	recent	ACOG	guidelines.	
Therefore,	further	studies	should	be	completed	to	determine	what	specific	barriers	are	keeping	
physicians	from	discussing	exercise	with	pregnant	patients.	
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Inhibition	of	Prolyl-4-Hydroxylase,	Alpha	Polypeptide	I	Slows	Growth	

of	Non-Small	Cell	Lung	Carcinoma	

	
	

Ryan	McMonigle*#,	Chakravarthi	V.S.K.	Balabhadrapatruni*,	Sooryanarayana	Varambally*;	
*Department	of	Pathology	&	Comprehensive	Cancer	Center,	University	of	Alabama	Birmingham	

Al,	#Medical	Science	Training	Program,	University	of	Alabama,	Birmingham	Al	
	
	
Purpose:	 Cancer	 is	 characterized	 by	 rapid	 and	 uncontrolled	 cellular	 growth,	 invasion	 and	
metastasis.	Many	chemotherapies	block	 replication	of	deoxyribonucleic	acids	as	a	 strategy	 to	
inhibit	the	growth	of	cancer	cells.	Unfortunately,	the	success	of	chemotherapy	in	non-small	cell	
lung	cancer	(NSCLC)	is	limited,	as	demonstrated	by	the	17%	5-year	survival	rate	for	these	patients.		
Our	 integrative	analysis	 identified	overexpression	of	Prolyl-4-Hydroxylase,	Alpha	Polypeptide	 I	
(P4HA1)	in	lung	adenocarcinoma.	This	enzyme	specifically	modifies	extra	cellular	matrix	protein	
collagen	by	hydroxylating	proline	residues.	
Overexpression	P4HA1	drives	the	3	dimensional	structural	alterations	in	collagen	thus	potentially	
leading	to	invasion	and	metastasis	of	cancer	cells.	
The	objective	of	this	research	is	to	determine	if	the	P4HA1	inhibitor	diethyl-pythiDC	slows	growth	
of	NSCLC	in	vitro.	
	
Methods:	Utilizing	an	in	vitro	system	of	NSCLC	cell	line	(H1437),	we	measured	cell	growth	in	the	
presence	of	the	small	molecule	inhibitor	of	P4HA1,	diethyl-pythiDC.	Cell	growth	was	measured	
indirectly	using	the	Promega	Cell	Titer	Glo	Assay,	which	utilizes	an	adenosine	triphosphate	linked	
luminescence	assay.	Cell	growth	results	were	verified	using	a	direct	cell	counting	assay.	
	
Results:	Growth	of	H1437	NSCLC	cells	was	significantly	inhibited	by	50	micro-molar	pythiDC	as	
compared	to	control	cells	at	72	hours	of	incubation.	
	
Conclusion:	Our	data	indicates	that	pythiDC	may	have	potential	therapeutic	use	in	the	treatment	
of	NSCLC.	 Future	 studies	will	 focus	on	 investigating	 the	effectiveness	of	 diethyl-pythiDC	on	a	
broader	range	of	NSCLC	and	test	the	effects	of	in	vivo	NSCLC	tumor	growth.	
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Self-Compassion	Scores	in	Post-Stroke	Patients	

	
	

Daniel	P.	McNeill,	MD	Candidate	University	of	Alabama	at	Birmingham	School	of	Medicine,	
Class	of	2019;		

Dr.	Victor	W.	Mark,	M.D.,	Department	of	Physical	Medicine	and	Rehabilitation,	University	of	
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Dr.	James	H.	Rimmer,	Ph.D.,	Director	of	Lakeshore	Foundation/University	of	Alabama	at	
Birmingham	Research	Collaborative,	Lakeshore	Foundation	and	University	of	Alabama,	

Birmingham,	Alabama	
	
	
Purpose:	Self-compassion	is	a	social	characteristic	involving	how	people	view	themselves	during	
times	 of	 difficulty,	 including	 the	 areas	 of	 self-kindness,	 common-humanity,	 and	mindfulness.	
While	self-compassion	has	been	studied	clinically	in	the	realm	of	mental	illness,	its	possible	role	
in	patients	with	a	new	injury/disability,	such	as	stroke,	has	not	been	examined.	
	
Methods:	Stroke	patients	were	recruited	from	acute	rehabilitation	and	outpatient	rehabilitation	
with	 enrollment	 in	 an	 adapted	 fitness	 program	 at	 a	 local	 exercise	 facility.	 Inclusion	 criteria	
included	>23/30	on	the	Mini-Mental	State	Exam.	Overall	self-compassion	scores	(SCS)	and	self-
reported	 Functional	 Independence	Measure	 scores	 (FIM)	were	 collected	 on	 each	 participant	
(N=53).	 Participants	 were	 categorized	 into	 three	 groups:	 acute	 stroke	 rehabilitation	 patients	
performing	3	hrs/day	of	 inpatient	 rehabilitation,	6	days/week	 (n=18);	 stroke	patients	actively	
participating	 in	 an	 adapted	 fitness	 program	 (n=12);	 and	 non-stroke	 participants	 who	 were	
members	 of	 the	 adapted	 fitness	 center	 and	 performed	 150+	 minutes/week	 of	 moderate	 to	
vigorous	exercise	(n=23).	Linear	correlation	and	significance	tests	were	performed	for	SCS	and	
FIM	scores	between	groups.	Similar	correlations	were	performed	between	SCS	and	demographic	
information.		
	
Results:	Average	SCS	across	all	groups	was	3.69	(maximum	score=5.0).	There	was	no	significant	
relationship	between	SCS	and	FIM	for	any	group.	Stroke	and	non-stroke	participants	tended	to	
differ	on	SCS	scores	(p=0.06;	stroke=3.6,	non-stroke=3.88).	Self-compassion	scores	were	strongly	
correlated	with	educational	level	(p=0.009,	r=0.4).	
	
Conclusion:	 Self-compassion	 scores	 were	 positively	 correlated	 with	 years	 of	 education	 and	
tended	 to	 be	 higher	 for	 non-stroke	 participants.	 The	 importance	 of	 self-compassion	 in	 post-
stroke	rehabilitation	warrants	further	study	given	the	significant	literature	base	demonstrating	
its	benefits	in	patients	with	post-traumatic	stress	disorder.	Future	work	in	rehabilitation	settings	
regarding	 self-compassion	 should	 be	 performed	 longitudinally	 with	 a	 larger	 sample	 size	 to	
determine	if	self-compassion	scores	affect	retention	of	gains	during	rehabilitation.	Further	study	
should	also	determine	whether	self-compassion	is	independent	of	years	of	education.	

	

	



	 138	

Investigating	the	role	of	the	RNA	ligase	RtcB	in	axon	regeneration	in	C.	

elegans	

	
	
Benjamin	I.	Meyer*,	Sara	G.	Kosmaczewski*,	PhD,	Marc	Hammarlund,	PhD**;	*Department	of	
Genetics,	Yale	University	School	of	Medicine,	New	Haven,	CT;	**	Departments	of	Genetics	and	

Neuroscience,	Yale	University	School	of	Medicine,	New	Haven,	CT	
	
	
Purpose:	Both	neurodegenerative	disorders	and	traumatic	brain	injuries	cause	disabilities	that	
reflect	the	inherent	obstacles	of	the	human	central	nervous	system	(CNS)	to	self-repair	and	
regenerate.	The	microscopic	nematode,	Caenorhabditis	elegans,	is	an	ideal	organism	for	
neuroregenerative	research	due	to	easy	genetic	manipulability	and	a	well-defined	nervous	
system.	In	wild-type	C.	elegans,	approximately	35%	of	axons	fully	regenerate.	We	found	that	
the	gene	F16A11.2,	which	codes	for	the	highly-conserved	human	ortholog	of	an	RNA	ligase,	
RtcB,	exhibited	two-fold	increased	axon	regeneration	when	knocked	down.	However,	we	
determined	that	RtcB	inhibits	axon	regeneration	independently	of	its	known	functions	in	tRNA	
maturation	and	the	UPR.	Thus,	understanding	the	novel	mechanism	through	which	RtcB	inhibits	
neuroregeneration	in	C.	elegans	may	augment	therapies	to	overcome	human	CNS	regeneration	
insufficiencies.	
	
Methods:	We	assayed	axon	regeneration	in	the	GABA	neurons	of	C.	elegans	by	use	of	a	pulsed	
laser	to	sever	single	neurons	as	our	model	of	injury	and	then	quantifying	full	regeneration.	
Techniques	of	CRISPR-Cas9	and	heat-shock	inducible	expression	were	used	to	generate	specific	
mutants	of	various	RtcB	cofactors.	RNA	sequencing	experiments	were	conducted	to	identify	
potential	novel	RNA	targets	responsible	for	producing	this	robust	regenerative	phenotype.		
	
Results/Discussion:	These	new	data	demonstrate	that	this	novel	inhibitory	function	of	RtcB	is	
conserved	across	at	least	two	classes	of	neurons,	and	that	RtcB	is	sufficient	at	the	time	of	
axotomy	to	inhibit	regeneration.	We	have	data	suggesting	that	grsp-1	may	be	the	novel	RNA	
target	whose	ligation	is	responsible	for	inhibiting	axon	regeneration.	These	findings	have	also	
preliminarily	confirmed	that	only	some	RtcB-associated	proteins	inhibit	regeneration.	Our	heat-
shock	model	provides	a	paradigm	for	further	investigation	of	the	temporal	profile	of	RtcB.	Next	
steps	will	allow	us	to	parse	out	the	mechanism	of	action	and	probe	deeper	into	the	intricacies	
of	neuroregeneration	and	their	implications	on	human	therapeutics.	 	
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Optimizing	Biomarkers	for	Point	of	Care	(POC)	Monitoring	of	Malaria	

and	through	Surface	Engineering	of	RNA-Coliphage	Qβ	
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Background:	 Malaria	 is	 an	 infectious	 disease	 caused	 by	 the	 Plasmodium	 parasite,	 and	 is	
transmitted	 through	 the	bite	of	 female	mosquitoes.	An	antigen	 from	Plasmodium	 falciparum	
known	as	the	UBO5	region	has	been	found	to	elicit	antigen	specific	antibodies	in	semi-immune	
adults.	Antibodies	to	UBO5	play	a	role	in	limiting	the	invasion	of	the	parasites	into	the	red	blood	
cells,	indicating	the	UBO5	region	can	be	a	useful	biomarker.	We	have	developed	an	original,	non-
traditional	phage	display	technology	based	on	RNA	coliphage	Qβ	with	key	feature:	quasispecies.	
	
Purpose:	For	this	study,	we	plan	to	construct	hybrid	phages	that	expose	the	UBO5	gene	on	the	
surface,	in	hopes	that	these	hybrids	will	stimulate	an	immune	response	leading	to	the	synthesis	
of	 a	 vaccination	 and/or	 a	 tool	 for	 detection	 or	 determining	 the	 efficacy	 of	 possible	 vaccine	
candidates.		
	
Methods:	 Sequence	 specific	 primers	 were	 used	 to	 amplify	 the	 UBO5	 region.	 The	 insert	 was	
digested	with	unique	restriction	enzymes	 (REs)	and	cloned	 into	our	vector	plasmid	producing	
recombinant	pQβUBO5.	The	recombinant	pQβUBO5	was	used	to	transform	E.	coli	HB101	and	
produce	phage	hybrids	that	expose	the	UBO5	insert.		
	
Results:	PCR	results	show	successful	amplification	of	UBO5	fragment.	Digestion	using	Res,	AflII	
and	NsiI,	cleaved	our	UBO5	fragment	and	vector	plasmid,	separately,	preparing	for	ligation	of	the	
two.	Transformation	yielded	clones,	and	when	digested,	showed	expected	band	sizes.		
	
Discussion/Conclusion:	 With	 sequencing	 proving	 successful	 construction	 of	 recombinant	
plasmids,	we	expect	to	have	synthesized	hybrid	phages	with	UBO5	exposed.	Western	Blot	and	
ELISA	assays	will	be	conducted	to	determine	the	efficiency	of	the	QβUBO5	in	antigen-antibody	
studies.	In	addition,	antibodies	from	patients	infected	with	Malaria	will	be	used	to	determine	the	
antibody	titer	and	binding	specificity	of	QβUBO5	hybrid.	This	could	ultimately	lead	to	point	of	
care	system	that	detect	the	early	stages	of	malaria.	
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Molecular	Characterization	of	Role	of	Erythroblast	Macrophage	

Protein	(Emp)	in	Colorectal	Cancer	Progression	
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In	the	United	States,	colorectal	cancer	(CRC)	is	the	third	leading	cause	of	cancer	related	morbidity	
and	 mortality.	 CRC	 is	 a	 heterogeneous	 disease	 involving	 various	 signaling	 pathways,	 and	 its	
aggressiveness	 and	 response	 to	 therapy	 depend	 on	 differential	 activation	 of	 molecular	
phenotypes.	 Therefore,	 identification	 of	 molecules	 that	 are	 involved	 in	 development	 and	
progression	of	CRCs	will	give	better	insight	into	disease	progression	and	also	help	in	identifying	
therapeutic	 targets.	 Erythroblast	 Macrophage	 Protein	 (Emp)	 is	 an	 essential	 protein	 for	
erythroblast	and	macrophage	development.	Our	initial	studies	implicate	abnormal	expression	of	
Emp	in	pathways	associated	with	cell	proliferation,	growth,	invasion,	migration	and	metastasis,	
which	are	hallmarks	of	cancer,	and	provide	a	basis	to	explore	its	function	in	CRCs.	Western	Blot	
analysis	 was	 used	 to	 process	 Transfectants	 in	 order	 to	 determine	 the	 efficiency	 of	 down-
regulation	of	Emp	gene	expression.	To	perform	immunofluorescence	studies,	HCT	116/wt	cells	
were	fixed	in	4%	paraformaldehyde.	Cells	were	immunolabeled	with	antibodies	directed	against	
beta	1	 integrin,	 cytoskeletal	proteins:	 talin,	 actinin,	 and	vinculin,	 and	 co-immunostained	with	
Emp.	 We	 will	 also	 extend	 our	 studies	 to	 co-localization	 of	 paxillin,	 a	 docking	 protein	 for	
cytoskeleton	proteins	and	components	of	signaling	and	complexes	of	adhesion	plaques,	such	as	
integrin	kinases	and	the	activated	form	of	FAK,	i.e.,	FAK-Y397Pi	(phosphorylated	at	tyrosine	397).	
Primary	antibodies	were	detected	with	Alexa	Fluor	conjugated	secondary	antibodies.	Slides	were	
observed	under	 immunofluorescence	microscope.	Our	Western	blot	analysis	of	CRC	cell	 lines	
with	differing	DNA	mismatch	repair	and	p53	status	showed	that,	the	expression	of	Emp	is	high	in	
primary	tumors	but	lower	in	metastatic	lesions.	Additionally	we	also	found	that	Emp	interacts	
with	 focal	 adhesion	 molecules	 and	 cell	 motility	 proteins	 in	 CRC.	 These	 results	 confirm	 our	
hypothesis	 that	 Emp,	 as	 a	 component	 of	 protein	 complexes	 and	 a	 structural	 or	 signal	
transductional	 link,	 is	 involved	 in	CRC	progression.	These	 findings	have	clinical	 implications	 in	
establishing	the	prognostic	and	predictive	value	of	Emp	in	CRCs.	
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Thoracic	Outlet	Syndrome	Decompression	in	Adolescents	
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Purpose:	The	purpose	of	 this	 study	 is	 to	 characterize	 surgical	outcomes	 following	neurogenic	
thoracic	 outlet	 syndrome	 decompression	 in	 adolescents	 and	 identify	 relationships	 between	
perioperative	factors	and	surgical	outcomes.	Neurogenic	thoracic	outlet	syndrome	(NTOS)	is	a	
relatively	uncommon	but	life-altering	condition	most	often	affecting	young	individuals.	NTOS	is	
characterized	 by	 compression	 of	 the	 brachial	 plexus	 and	 presents	with	 pain,	 numbness,	 and	
paresthesia	 of	 the	 arm	 and	 hand,	 which	 is	 reproducible	 with	 overhead	 movements.	
Accompanying	 symptoms	 may	 include	 weakness	 of	 the	 arm	 and	 hand,	 headaches,	 and	
psychological	 distress	 due	 to	 limited	 use	 of	 the	 arm.	 Patients	 often	 see	multiple	 healthcare	
providers,	attempt	physical	therapy	that	exacerbates	their	condition,	and	receive	injections	or	
medications	with	minimal	relief	prior	to	seeking	surgical	treatment.	Due	to	its	limited	prevalence,	
surgical	treatment	for	NTOS	has	not	been	adequately	studied.	
	
Methods:	 A	 retrospective	 review	 of	 adolescent	 patients	 age	 7-18,	 surgically	 treated	 at	 our	
institution	between	2000	and	2015,	was	conducted.	Perioperative	factors	were	compared	among	
patients.	Functional	outcomes	were	assessed	using	the	quick	Disabilities	of	Arm,	Shoulder,	and	
Hand	 (quick-DASH)	 survey,	 Cervical-Brachial	 Symptom	 Questionnaire	 (CBSQ),	 and	 a	 10-point	
visual	analog	scale	(VAS)	for	pain.	Additionally,	patients	described	their	upper	extremity	function	
before	and	after	surgery.		
	
Results:	 Surgical	 decompression	of	NTOS	 in	 adolescent	 patients	 showed	 favorable	 outcomes.	
Overuse,	especially	in	sports,	was	a	common	mechanism	of	injury.	Congenital	anomalies,	such	as	
presence	of	cervical	ribs,	enlarged	cervical	transverse	processes,	or	coracocostal	ligaments,	were	
present	 in	 numerous	 patients.	 Surgical	 treatment	most	 commonly	 involved	 neurolysis	 of	 the	
brachial	 plexus	 and	 excision	 of	 a	 cervical	 rib,	 transverse	 process,	 and/or	 scalenes.	 Repeat	
surgeries	and	post-operative	complications	were	rare.	Adolescent	patients	experienced	relief	of	
pain,	numbness,	and	paresthesia	after	surgical	decompression,	with	most	patients	returning	to	
pre-operative	activities,	including	sports.		
	
Conclusion:	Surgical	decompression	for	NTOS	has	positive	outcomes	for	adolescent	patients.	
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Isolation	of	Bioactive	Secondary	Metabolites	and	its	Application	to	

Drug	Discovery	
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The	purpose	of	this	project	is	to	isolate	secondary	metabolites	that	are	active	against	Naegleria	
fowleri.	 Secondary	 metabolites	 are	 chemical	 defenses	 that	 are	 used	 by	 certain	 organisms.	
Although	 secondary	metabolites	 are	 not	 necessary	 for	 survival,	 they	 are	 used	 as	 a	means	 of	
defense	 against	 prey	 and	 pathogens.	 The	 secondary	 metabolites	 are	 produced	 by	
microorganisms	 that	 live	 in	 symbiosis	 with	 the	 organism.	 Specifically,	 in	 plants,	 fungal	
endophytes	can	produce	secondary	metabolites.	In	this	project,	mangrove	plants	are	collected	
and	 the	 fungal	 endophytes	are	 isolated.	Once	 the	 fungal	 endophytes	are	 isolated,	 the	 fungal	
endophytes	are	introduced	to	epigenetic	modifiers	that	increase	the	potential	of	the	secondary	
metabolites	being	produced	in	the	lab.		
	
These	 fungal	endophytes	can	potentially	have	secondary	metabolites	 that	can	defend	against	
other	 types	 of	 microbes	 such	 as	 bacteria,	 other	 fungi	 and	 amoebas.	 Once	 the	 secondary	
metabolite	 has	 been	 extracted,	 it	 is	 screened	 through	 bioassay	 against	 Naegleria	 fowleri.	 N.	
fowleri	is	a	brain	eating	ameba.	We	have	identified	some	crude	extracts	that	show	activity	against	
N.	 fowleri	 and,	 by	 bioassay	 guided	 fractionation,	 we	 will	 potentially	 isolate	 pure	 bioactive	
compounds.	

	

	

	

	

	

	

	

	

	

	

	

	



	 143	

Ho-1	Regulates	Lymphatic	Endothelial	Cell	Proliferation	Following	

Hypoxia-Induced	Inflammation	
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Purpose:	Individuals	with	acute	kidney	injury	(AKI),	which	includes	up	to	15%	of	admitted	hospital	
patients,	display	an	array	of	complications,	 including	dysregulated	fluid	balance,	and	aberrant	
inflammation.	The	lymphatic	system,	which	has	a	role	in	immune	system	transportation,	has	a	
role	in	AKI,	but	its	function	is	not	well	understood.	We	explored	whether	lymphangiogenesis	is	
altered	in	human-derived	lymphatic	endothelial	cells	(hLECs)	following	hypoxic	media	treatment,	
and	 whether	 heme	 oxygenase-1	 (HO-1),	 a	 nephro-protective	 enzyme,	 has	 a	 central	 role	 in	
lymphangiogenesis.	If	yes,	HO-1	might	offer	an	additional	pathway	to	ameliorate	AKI.	
		
METHODS:	Human-derived	 lymphatic	endothelial	cells	 (hLECs)	and	HO-1-/-	and	HO-1+/+	mice	
were	used	for	all	experiments,	and	the	UAB	IUCUC	approved	all	protocols.	Macrophages	(MΦ)	
were	 cultured	 from	 HO-1+/+	 and	 HO-1-/-	 mice,	 following	 lower	 extremity	 bone	 marrow	
collection.	MΦ’s	were	then	exposed	to	normoxic	or	hypoxic	conditions	for	24	hours.	Following	
treatment,	media	was	collected.	hLECs	were	plated	on	matrigel-coated	wells	and	then	treated	
with	normoxic,	hypoxic	or	standard	24h	MΦ-derived	media.	LEC	expansion	was	visually	analyzed	
using	microscopy.	To	examine	HO-1,	hLECs	were	treated	with	known	HO-1	inducers	or	inhibitors	
and	western	 analysis	was	 utilized	 to	 quantify	 changes	 in	 vascular	 endothelial	 growth	 factors	
(VEGFs),	HO-1,	and	ferritin.	
		
RESULTS:	 Visual	 analysis	 of	 hLECs	 treated	with	 HO-1-/-	MΦ-derived	media	 following	 hypoxia	
demonstrated	 reduced	 proliferation	when	 compared	 against	 hLECs	 treated	with	 HO+/+	MΦ-
derived	media.	HO-1	stimulation	demonstrated	a	marked	increase	in	vascular	endothelial	growth	
factors	VEGF-R3	and	VEGF-C.	An	increase	in	HO-1	was	verified	through	western	blot	analysis.	
		
DISCUSSION:	The	reduced	proliferation	of	hLECs	treated	with	hypoxic	HO-1-/-	MΦ-derived	lends	
to	HO-1	 being	 a	 central	 factor	 for	 lymphangiogenesis	 following	 ischemia.	 Furthermore,	HO-1	
inducers,	such	as	hemin	and	hypoxia,	show	an	increase	in	VEGFs	and	protective	markers,	such	as	
ferritin.	This	novel	demonstration	supports	HO-1	as	having	a	central	 role	 in	LEC	development	
following	insult.	
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Molecular	Response	to	Neoadjuvant	Chemotherapy	in	High-Grade	

Serous	Ovarian	Carcinoma	

	
	
Allison	M.	Montgomery+;	David	Crossman^,	PhD;	Eddy	Yang°,	MD,	PhD;	Angelina	Londono°,	
PhD;	Ronald	D.	Alvarez*,	MD;	Warner	K.	Huh*,	MD;	Kerri	S.	Bevis*,	MD,	MSPH;	J.	Michael	

Straughn*,	Jr.,	MD;	Charles	A.	Leath	III*,	MD;	Rebecca	C.	Arend*,	MD	
*Division	of	Gynecologic	Oncology,	Department	of	Obstetrics	&	Gynecology;	+School	of	

Medicine;	^Department	of	Biostatistics;	°Department	of	Radiation	Oncology;	University	of	
Alabama	at	Birmingham;	Birmingham,	Alabama	

	
	
Purpose:	Most	ovarian	cancer	will	 recur	and	become	resistant	to	chemotherapy.	Oncogenesis	
has	 been	 attributed	 to	molecular	 variations,	 leading	 to	 altered	 gene	 expression	 and	 cellular	
dysregulation.	In	this	study,	our	objective	is	to	evaluate	genetic	variation	in	high-grade	serous	
carcinoma	 (HGSC)	 pre-	 and	 post-neoadjuvant	 chemotherapy	 (NACT),	 observe	 how	 gene	
expression	 affects	 specific	 pathways,	 and	 assess	 the	 utility	 of	 using	 cell-free	DNA	 (cfDNA)	 to	
molecularly	profile	patients.	
	
Methods:	Plasma	and	tumor	specimens	were	collected	from	19	patients	with	a	median	age	of	74	
years	(47–85).	70%	were	identified	as	Stage	IIIC.	Genetic	sequencing	was	conducted	on	matched	
samples	 using	 the	 NanoString®	 PanCancer	 Pathways	 Panel.	 Analysis	 was	 performed	 using	
Ingenuity	Pathway	Analysis	and	nSolver	Advanced	Analysis.	Next	generation	sequencing	(NGS)	
was	performed	on	plasma	cfDNA	and	tumor	DNA	from	14	patients.	Mutations	were	compared	
using	standard	statistical	tests.		
	
Results:	 The	 top	 3	 pathways	 affected	 by	 NACT	 were	 Immune	 Signaling	 (P=1.30E-09),	 Cell	
Proliferation	(P=5.03E-08),	and	Cell-To-Cell	Signaling	(P=7.49E-06).	The	top	5	upregulated	genes	
were	NR4A3,	NR4A1,	DUSP5,	FOS,	and	FOSL1.	NGS	cfDNA	analysis	detected	more	mutations	in	
cancer-related	genes	than	tumor	DNA.	The	cfDNA	pre-NACT	contained	19	mutated	genes	with	
57	specific	mutations;	the	tumor	contained	6	mutated	genes	with	38	specific	mutations.	Similar	
findings	 were	 revealed	 when	 comparing	 post-NACT	 mutations.	 cfDNA	 demonstrated	 more	
genetic	 diversity	 after	 NACT.	 Of	 the	 57	mutations	 in	 the	 plasma	 pre-NACT,	 only	 6	 persisted,	
whereas	33	of	38	mutations	in	the	tumor	remained	unchanged.	
	
Conclusion:	Analysis	of	matched	tumors	showed	significant	alterations	in	cell	cycle,	DNA	damage,	
chromatin	 modification,	 Wnt,	 TGFB,	 and	 JAK-STAT	 signaling.	 These	 changes	 reflect	 tumor	
dysregulation	caused	by	NACT.	Furthermore,	plasma	cfDNA	detects	more	mutations	than	DNA	
extracted	from	solid	tumor	and	may	better	capture	clonal	evolution.		
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Fluorescence	microscopy	of	Pseudomonas	aeruginosa	biofilm	thin-

sections	elucidates	morphology,	matrix	distribution,	and	

spatiotemporal	gene	expression	
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Purpose:	 Biofilm	 infections	 are	 a	 major	 problem	 globally,	 particularly	 for	 patients	 who	 are	
immune-compromised	or	have	diseases	such	as	cystic	fibrosis.	Pseudomonas	aeruginosa	biofilms	
contain	 hypoxic	 and	 anoxic	 subzones	 where	 endogenous	 redox-active	 metabolites	 called	
phenazines	may	act	as	alternatives	to	oxygen	and	support	bacterial	survival.	However,	much	is	
still	unknown	about	the	metabolisms	and	structural	 features	supporting	P.	aeruginosa	biofilm	
formation	 and	 persistence.	 To	 elucidate	 further	 the	 mechanisms	 underpinning	 biofilm	
development,	 we	 have	 developed	 a	method	 for	 directly	 imaging	 the	 internal	 structure	 of	 P.	
aeruginosa	colony	biofilms.		
	
Methods:	We	have	adapted	paraffin-embedding	and	thin-sectioning	techniques	from	eukaryotic	
histology	for	use	with	bacterial	colony	biofilms	and	optimized	this	method	for	the	detection	of	
fluorescent	gene	reporters	and	dyes.	P.	aeruginosa	PA14	colony	biofilms	were	fixed,	processed,	
embedded	in	paraffin,	cut	into	10	µm	thin-sections,	rehydrated,	and	then	imaged	by	fluorescence	
microscopy.		
	
Results:	 Colony	 biofilms	 contain	 multiple	 distinct	 zones	 correlating	 with	 metabolic	 electron	
acceptor	availability.	Extracellular	matrix	distribution	was	found	to	be	heterogeneous	through	
the	depth	of	the	biofilm,	with	particular	accumulation	near	the	interface	between	the	oxic	and	
anoxic	 zones.	 Distinct	 gene	 expression	 patterns	 were	 determined	 by	 a	 fluorescent	 protein	
reporter	system	for	the	gene	mexG,	encoding	a	component	of	a	phenazine	efflux	pump.		
	
Discussion/Conclusion:	This	is	a	novel	variant	of	an	old	method	that	allows	for	the	visualization	
of	previously	hidden	aspects	of	biofilms.	With	this	method,	we	can	address	questions	that	were	
previously	 difficult	 to	 test,	 such	 as	 how	 gene	 expression	 or	 extracellular	 matrix	 production	
changes	through	the	depth	of	biofilms.	The	full	scope	of	this	method	remains	to	be	explored,	but	
we	hypothesize	that	it	can	be	used	to	explicate	the	mechanisms	by	which	biofilms	develop,	and	
provide	useful	information	for	those	in	the	medical	community	that	are	researching	methods	to	
fight	biofilm	infection.	
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Financial	Feasibility	of	Self-Service	Check-In	Kiosks:	A	Pilot	Study	
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Purpose:	Kiosks	have	increasingly	prominent	roles	in	everyday	life.		Self-service	kiosks	offer	an	
economically-sensible	alternative	to	the	traditional	practice	of	multiple	receptionists	checking	in	
patients	for	their	healthcare	visit.	However,	a	paucity	of	research	has	been	performed	to	analyze	
the	economic	viability	of	these	machines	in	a	healthcare	setting.	This	is	a	pilot	study	to	assess	the	
fiscal	viability	of	kiosk	implementation	in	an	outpatient,	academic	orthopaedic	clinic.	
	
Methods:	Point	of	service	(POS)	collections	and	patient	volume	data	was	collected	from	3	months	
before	 to	3	months	after	 the	 implementation	of	6	 self-service	kiosks	 in	 the	UAB	Orthopaedic	
Clinic.	Descriptive	statistics	and	independent	sample	t-tests	were	performed	using	SPSS	23.	
	
Results:	 Data	 collection	 dates	 ranged	 from	 72	 days	 preceding	 to	 74	 days	 following	 kiosk	
implementation.		The	average	daily	average	daily	patient	clinic	volumes	did	not	differ	in	relation	
to	 kiosk	 implementation	 (175.9±51.4	 pre	 vs.	 164.8±40.4	 post	 p=0.149).	 Following	 kiosk	
implementation,	the	gross	daily	income	was	higher	($1565.79±598.37	pre	vs.	$2021.11±611.23	
post,	 p<0.001).	 	 The	 POS	 income	 per	 patient	 was	 higher	 following	 kiosk	 implementation	
($8.73±1.85	pre	vs.	$12.41±2.70	post,	p<0.001).		Four	months	is	the	estimated	time	needed	to	
recover	 the	 costs	 kiosk	 placement	 and	 continued	 operation	 based	 upon	 the	 increased	 POS	
collections.		
	
Conclusion:	 Self-service	 kiosks	 are	 a	 financially	 viable	 alternative	 to	 the	 traditional	 check-in	
process.		Further	analysis	to	assess	the	efficiency	and	customer	satisfaction	of	the	kiosk-based	
check-in	process	is	required.	
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Substrate	and	inhibitor	specificity	of	human	And		zebrafish	ATP-

binding	Cassette	(ABC)	Transporter	Genes	ABCB1	and	ABCG2	are	

similar	at	the	blood-brain	barrier.	

	
	
Christian	M.	Mustroph,	BS.	Robert	W.	Robey,	PhD,	Huff,	Lyn	Huff,	MS,	Michael	M.	Gottesman,	

MD.	Laboratory	of	Cell	Biology,	National	Cancer	Institute,	National	Institutes	of	Health,	
Bethesda,	Maryland.	

	
	
Purpose:	ABCB1	and	ABCG2	are	ATP-binding	cassette	(ABC)	transporters	localized	to	the	plasma	
membrane	where	they	mediate	efflux	of	xenobiotics,	including	potential	therapeutics	in	multiple	
organ	systems	as	well	as	the	blood-brain	barrier.	Zebrafish	have	increasingly	become	a	popular	
model	organism	due	to	their	rapid	maturation,	small	size,	ease	of	genetic	manipulation,	initial	
translucency,	and	potential	for	performing	h-throughput	screens.	It	is	critical	to	understand	the	
nature	of	 species	 differences	between	 	 human	and	 Zebrafish	ABCB1	 and	ABCG2	 function	 for	
extrapolations	from	Zebrafish	data	to	be	made.		
	
Methods:	Cell	lines	individually	expressing		six		zebrafish	orthologues	of	ABCB1	and	ABCG2	were	
compared	to	cell	lines	expressing		human	ABC1	and	ABCG2	for	efflux	of	fluorescent	substrates	
using	flow	cytometry.	A	Flag-tag	was	introduced	to	the	N	terminus	of		zebrafish	orthologues	to		
aid	 in	 identification	 and	 localization.	 The	 fluorescent	 substrates	 rhodamine	 123,	 bodipy-
verapamil,	 bodipy-taxol,	 calcein	 –am	 and	 the	 inhibitors	 dofequidar,	 cyclosporine	 A,	 gefitinib,	
DCPQ,	valspodar,	fumitremorgin	C	(FTC),	and	elacridar	were	used	to	determine	efflux	function	of	
zebfrafish	 ABCB4	 and	 ABCB5,	 human	 ABCB1	 orthologues.	 The	 fluorescent	 substrates	
pheophorbide	A,	bodipy,	mitoxantrone	and	the	inhibitors	tariquidar,	dofequidar,	cyclosporine	A,	
and	elacridar	were	used	to	determine	efflux	function	of	ABCG2	orthologues.		
	
Results:	Substrate	specificity	of	human	ABCB1	and	zebrafish	orthologues	ABCB4	and	ABCB5	are		
similar	as	shown	by	efflux	of	substrates	rhodamine	123,	bodipy-verapamil,	bodipy-taxol,	calcein	
–am.	Inhibitors	to	block	efflux	activity	of	zebrafish	ABCB4	and	ABCB5	assessed	using	dofequidar,	
cyclosporine	A,	gefitinib,	DCPQ,	valspodar,	FTC,	and	elacridar	inhibited	rhodamine	123	efflux	in	
both	human	and	zebrafish	ABCB4	and	5.		
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Matthew	B.	Neu*+,	Ben	Weaver*,	David	Gray*,	Michelle	Thompson*	PhD,	Susan	Hiatt*	PhD,	
Jana	Whittle*,	Kevin	Bowling*	PhD,	Candice	Finnila*	PhD,	James	Lawlor*,	Gregory	Cooper	
PhD*;	*HudsonAlpha	Institute	for	Biotechnology,	Huntsville,	AL;	+University	of	Alabama	

Medical	Scientist	Training	Program,	Birmingham,	AL	
	
	
INTRODUCTION:	Nearly	1	in	68	children	are	diagnosed	with	an	Autism	Spectrum	Disorder,	and	
boys	 are	 affected	 more	 than	 girls	 at	 a	 4.5:1	 ratio.	 While	 there	 have	 been	 nearly	 65	 genes	
associated	with	the	development	of	Autism,	this	represents	a	small	fraction	of	an	estimated	400-
1,000	genes	involved	in	Autism	susceptibility.	Previous	literature	suggests	that	de	novo	events	
contribute	significantly	to	Autism	risk,	however	a	large	exome	sequencing	effort	of	the	Simons	
Simplex	Collection	reveals	hundreds	of	cases	in	which	no	likely	gene-disrupting	de	novo	event	or	
copy	number	variation	is	present.	As	part	of	the	Simons	Foundation	Autism	Research	Initiative	
(SFARI)	Phase	1	study,	over	500	of	these	families	have	received	whole	genome	sequencing	(WGS)	
in	an	effort	to	discern	further	genetic	causes	of	Autism.		
	
PURPOSE:	We	hypothesize	that	analysis	of	whole	genome	sequences	of	the	SFARI	Phase	1	cohort	
will	reveal	noncoding	variation	causative	for	Autism.	Initial	summary	statistics	of	this	cohort	will	
yield	features	consistent	with	similar	cohorts.	
	
METHODS:	 Summary	 statistics	 such	 as	 number	 and	 type	 of	 variants	 present	 in	 probands	 are	
gathering	using	R	and	python	scripts.	Combined	Annotation	Dependent	Depletion	(CADD)	scores	
are	evaluated	in	consideration	of	population	allele	frequency.	We	use	computational	methods	to	
logically	group	noncoding	variants	associated	with	known	Autism	gene	and	sexually	dimorphic	
pathways	 via	 copy	 number	 analysis,	 algorithmic	 pathogenicity	 modeling,	 and	 presence	 in	
topologically	associated	domains.	Manual	analysis	of	variants	will	allow	us	to	combine	SFARI	data	
with	whole	genome	data	gathered	from	CSER,	a	separate	in-house	project	to	identify	variants	
associated	with	pediatric	development	disease.	
	
RESULTS:	Initial	summary	statistics	are	consistent	with	similar	cohorts.		
	
CONCLUSION:	The	SFARI	Phase	 I	whole	genome	 sequence	 cohort	will	 be	a	useful	dataset	 for	
determining	further	genetic	mechanisms	of	Autism	development.	
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Gauging	the	Viability	of	Telfairia	occidentalis	(T.	occidentalis)	Tending	

to	Neuroplasticity	Effects	of	Febrile	Seizures	in	an	Emergent	Brain	

	
	

Chidera	O.	Nwosu,	Biochemistry,	University	of	Miami,	Coral	Gables,	FL.	
	
	
Introduction:	Telfairia	occidentalis	(T.	occidentalis)	is	a	plant	and	a	member	of	the	Cucurbitaceous	
family	and	is	indigenous	to	southern	Nigeria.	Oftentimes	the	plant	is	identified	as	Ugu	by	the	Igbo	
tribe.	This	cultivation	and	administration	of	this	plant	is	used	by	the	natives	as	blood	tonic.	 In	
adjunction,	 epidemiological	 studies	depict	 childhood	 febrile	 seizures	 as	being	 correlated	with	
neuroplastic	 alterations	 within	 hippocampal	 circuitry	 inclusive	 with	 additional	 effects	 in	
neurogenesis	and	dendritic	growth.	Intrinsically,	these	febrile	seizures	cause	long	term	effects	in	
neuroplasticity.	Whereas,	T.	occidentalis	may	have	the	potent	competency	of	 rectifying	these	
neuroplastic	effects	due	to	its	powerful	regulatory	and	modulating	elements	that	enclose	prime	
levels	of	oil,	proteins,	and	fats.		
	
Purpose:	 Circuitously	 noted	 are	 the	 multifarious	 implications	 of	 febrile	 seizures	 and	
neuroplasticity	 in	 accordance	 with	 the	 plantae	 T.	 occidentalis.	 An	 abiding	 objective	 is	 the	
allegations	of	the	correlation	being	didactic	in	serving	the	debilitated	and	impoverished	African	
communities	 that	 are	 embedded	with	 recurrent	 childhood	 conditions	 of	 febrile	 seizures	 that	
make	them	at	risk	for	inflictions	on	neuroplasticity.		
	
Methodology:	Meta-analytic	 imploration	and	data	mining	comprised	of	studies	obtained	from	
NCBI,	research	gate,	Medscape,	Wiley	and	NIH	from	inception	to	current	time	assessing	potency	
of	validity	in	regards	to	the	plantae	T.	occidentalis	encroaching	neuroplasticity	effects	of	febrile	
seizures	in	an	emergent	brain.		
	
Results:	Methodical	evidence	collected	from	over	90	studies	suggests	the	significance	of	great	
prospect	 –	 although	 precise	 targets	 of	 the	 plant	 and	 stages	 necessitate	 brackets	 for	 exact	
quantification.	 Research	 and	 experimental	 studies	 have	 revealed	 that	 such	 a	 prospect	 may	
indeed	tend	to	these	imposed	neuroplasticity	effects	in	relation	to	febrile	seizures.	
	
Discussion/Conclusion:	 Contrivance	 of	 further	 discussion	 following	 the	 interdependence	 of	 T.	
occidentalis,	epilepsy,	and	convulsions.	
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ELUCIDATION	OF	MECHANISM	OF	CDG-3	AGAINST	BLAC	THROUGH	

SITE-DIRECTED	MUTAGENESIS	STUDIES	ON	TEM-1	

	
	
Jeffrey	Ogbudu*,	Ronak.	Tilvawala+,	PhD,	Jeffrey	D.	Cirillo+,	PhD;	+Department	of	Microbial	

Pathogenesis	and	Immunology	Texas	A&M	Health	Science	Center,	College	Station,	TX	
*Alabama	State	University,	Montgomery,	AL	

	
	
Mycobacterium	 tuberculosis	 (Mtb)	 is	 the	 bacterium	accounting	 for	 9.6	million	 of	 the	world’s	
population	with	tuberculosis.	Mtb	expresses	an	enzyme	β-lactamase	(BlaC)	which	hydrolyses	β-
lactam	antibiotics.	BlaC	belongs	to	class	A	β-lactamses.	In	our	laboratory	we	are	utilizing	BlaC	as	
a	biomarker	 for	detection	of	Mtb.	We	have	developed	a	 fluorescent	β-lactam	probe	 (CDG-3)	
which	is	specifically	hydrolyzed	by	BlaC.	Upon	hydrolysis,	this	probe	releases	a	fluorophore	which	
enable	us	to	detect	Mtb.	Recently,	we	are	focusing	on	to	understand	the	mechanism	of	CDG-3	
against	BlaC.	Previous	studies	showed	that	the	active	site	of	BlaC	consists	of	unique	amino	acids	
(Thre237,	Gly132,	and	Ala164)	that	are	absent	 in	any	other	common	class	A	β-lactamase.	We	
hypothesized	that	these	variations	in	the	active	site	of	BlaC	may	have	led	to	an	expansion	of	its	
active	site,	and	thus,	enable	hydrolysis	of	CDG-3.	Further	studies	were	carried	out	in	TEM-1,	a	
common	class	A	β-lactamase.	Single	active	site	mutations	A237T,	N132G,	and	R164A	of	TEM-1,	
indeed	showed	increased	activity	towards	CDG-3.		
	
To	 investigate	this	hypothesis	further,	 in	this	study,	we	have	successfully	 incorporated	double	
(N132G/A237T)	and	triple	(N132G/A237T/R164A)	mutations	into	the	active	site	of	TEM-1	using	
site-directed	mutagenesis.	 Further,	 the	 plasmids	 were	 transformed	 into	 E	 coli	 BL21,	 protein	
expression	 cell	 line.	 The	 mutants	 were	 purified	 by	 FPLC,	 after	 which	 we	 confirmed	 their	
concentration	using	Bradford	assay.	CDG	assay	was	performed	on	the	mutants	and	results	show	
that	triple	mutant	of	TEM-1	show	1000-fold	increase	in	activity	towards	CDG-3	when	compared	
with	single	and	double	mutants	of	TEM-1.	We	are	further	purifying	the	triple	mutant	TEM-1.	In	
the	future,	we	believe	that	this	project	can	help	improve	the	design	of	β-lactam	probes	that	are	
efficient	in	detection	of	Mtb.	
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Comparison	of	expert	adjudicated	coronary	heart	disease	and	

cardiovascular	disease	mortality	with	the	National	Death	Index	(NDI):	

Results	from	the	REasons	for	Geographic	And	Racial	Differences	in	

Stroke	(REGARDS-MI)	study	

	
	

Olusola	T.	Olubowale,	MD,	MPH*,	Monika	M.	Safford,	MD+,	Todd	M.	Brown,	MD,	MSPH#,	
Raegan	W.	Durant,	MD,	MPH$,%,	Virginia	J.	Howard,	PhD^,	Christopher	Gamboa,	MPH$,^,	
Stephen	P.	Glasser,	MD$,	James	D.	Rhodes,	BSN*,	Emily	B.	Levitan,	ScD^;	*	Department	of	

Biostatistics,	University	of	Alabama	at	Birmingham,	Birmingham,	AL,	USA,	+	Division	of	General	
Internal	Medicine,	Weill	Cornell	Medical	College	and	NewYork	Presbyterian/Weill	Cornell	

Medical	Center,	NewYork,	USA,	#	Division	of	Cardiovascular	Disease,	Department	of	Medicine,	
University	of	Alabama	at	Birmingham,	Birmingham,	AL,	USA,	$	Division	of	Preventive	Medicine,	

Department	of	Medicine,	University	of	Alabama	at	Birmingham,	Birmingham,	AL,	USA,	%	
Birmingham	Veteran	Affairs	Medical	Center,	Birmingham,	AL,	USA,	^	Department	of	

Epidemiology,	University	of	Alabama	at	Birmingham,	Birmingham,	AL	USA.	
	
	
Purpose:	The	National	Death	Index	(NDI)	is	widely	used	to	detect	coronary	heart	disease	(CHD)	
and	cardiovascular	disease	(CVD)	deaths,	but	its	reliability	has	not	been	examined	recently.		
	
Methods:	We	compared	CHD	and	CVD	deaths	detected	by	NDI	with	expert	adjudication	of	4,010	
deaths	that	occurred	between	2003	and	2013	among	participants	in	the	REasons	for	Geographic	
And	Racial	Differences	in	Stroke	(REGARDS)	cohort	of	black	and	white	adults	in	the	US.	
	
Results:		NDI	derived	CHD	mortality	had	sensitivity	53.6%,	specificity	90.3%,	positive	predictive	
value	(PPV)	54.2%,	and	negative	predictive	value	(NPV)	90.1%.	NDI	derived	CVD	mortality	had	
sensitivity	73.4%,	specificity	84.5%,	PPV	70.6%,	and	NPV	86.2%.	Among	NDI	derived	CHD	and	CVD	
deaths,	older	age	(ORs	1.06	and	1.04	per	1-year	increase)	was	associated	with	a	higher	probability	
of	disagreement	with	the	adjudicated	cause	of	death,	while	among	REGARDS	adjudicated	CHD	
and	CVD	deaths	a	history	of	CHD	or	CVD	was	associated	with	a	lower	probability	of	disagreement	
with	the	NDI	derived	causes	of	death	(ORs	0.59	and	0.67,	respectively).		
	
Conclusions:	The	modest	accuracy	and	differential	performance	of	NDI	derived	cause	of	death	
may	impact	CHD	and	CVD	mortality	statistics.	
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Tool	Development	to	Assess	Astrocytic	Contribution	towards	

Functional	Recovery	after	Stroke	in	Mice	

	
	
Ashley	N.	Opalka*+,	Amy	J.	Gleichman,	PhD*,	S.	Thomas	Carmichael,	MD/PhD*;	*Department	
of	Neurology,	University	of	California-Los	Angeles,	Los	Angeles,	CA;	Neuroscience	Program,	

Department	of	Biology,	The	University	of	Scranton,	Scranton,	PA	
	
	
Stroke	is	a	leading	cause	of	long-term	disability;	thus,	functional	recovery	post-stroke	has	great	
clinical	 need.	 One	 of	 the	 most	 common	 strokes	 occurring	 in	 humans	 can	 be	 anatomically	
replicated	by	occluding	the	distal	middle	cerebral	artery,	inducing	a	stroke	in	the	mouse	vibrissal	
somatosensory	 cortex	 that	 senses	whisker	 input;	 this	model	 can	be	used	 for	 investigation	of	
therapeutic	measures.	Specifically,	astrocytes	are	positioned	to	repair	tissue	and	impact	recovery	
after	stroke	due	to	their	interactions	with	synapses,	myelin,	and	blood	vessels.	Previous	work	in	
our	lab	classified	transcriptomic	profiles	of	diverse	astrocyte	zones	after	inducing	stroke	in	mice;	
these	 profiles	 can	 be	 used	 to	 identify	 target	 genes	 associated	 with	 repair.	 To	 explore	 how	
manipulation	 of	 astrocytic	 functions	 may	 affect	 recovery,	 a	 set	 of	 tools	 were	 optimized	 to	
improve	 imaging.	We	tested	varying	protocols	 that	provide	readouts	of	several	key	astrocytic	
functions	such	as	phagocytosis	and	vessel	maturation.	To	further	determine	if	recovery	could	be	
measured,	we	developed	whisking	behavioral	tests	to	assess	sensory	deficits	from	stroke	induced	
within	the	vibrissal	somatosensory	cortex	by	modifying	a	gap-crossing	and	texture-based	novel	
object	recognition	task.	After	conducting	pilot	experiments,	we	identified	a	set	of	objects	that	
are	texturally	distinguishable	to	further	use	with	sham	and	stroke	mice.	Once	a	sensory	baseline	
deficit	 is	 determined,	 possible	 behavioral	 improvements	 can	 be	 measured	 post-stroke,	 and	
molecular	 therapies	 that	 target	 specific	 astrocytic	 subtypes	 and	 functions	 can	 be	 tested	 to	
determine	how	astrocytes	contribute	to	tissue	repair	and	stroke	recovery.	
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Experimental	Trial	of	FDA-Approved	Therapeutics	in	a	Mouse	Model	

of	Acute	Infection	with	Mycobacterium	tuberculosis	

	
	
Hayden	Pacl,	BA*+,	Shannon	Russel,	PhD	+,	Chivonne	Moodley,	MSc	+,	Adrie	JC	Steyn,	PhD	+^;	*	
Medical	Scientist	Training	Program,	University	of	Alabama	at	Birmingham,	Birmingham,	AL;	+	

Kwazulu-Natal	Research	Institute	for	Tuberculosis	and	HIV,	Durban,	KZN,	South	Africa;	^	
Department	of	Microbiology,	University	of	Alabama	at	Birmingham,	Birmingham,	AL	

	
	
Purpose:	Mycobacterium	tuberculosis	(MTB)	poses	a	significant	threat	to	public	health	around	
the	world.	However,	only	one	new	drug	has	been	approved	for	MTB	infection	in	over	40	years.	
This	underscores	the	dire	need	for	novel	therapeutics	in	the	treatment	of	tuberculosis—a	disease	
that	is	rapidly	developing	widespread	drug	resistance.	The	primary	objective	of	this	study	was	to	
determine	if	host-directed	therapeutics	approved	by	the	FDA—5-azacytidine	(AZA),	rapamycin	
(RAP),	and	metformin	(MET)—will	reduce	MTB	proliferation	in	vivo.	
	
Methods:	Using	a	mouse	model	of	acute	MTB	infection,	80	BALB/C	mice	were	inoculated	with	
approximately	10,000	aerosolized	MTB	bacilli.	Infected	mice	were	divided	into	four	groups	of	20	
animals	treated	with	either	AZA	(2mg/kg/day,	5days/week,	Intraperitoneal),	RAP	(.5mg/kg/day,	
5days/week,	 Intraperitoneal),	 MET	 (500mg/kg/day,	 5days/week,	 oral	 gavage),	 or	 untreated	
(control).	Five	mice	from	each	treatment	group	were	sacrificed	at	6,	14,	21	and	24	days.	Lungs	
were	removed	and	analyzed	for	the	number	of	colony	forming	units	(CFUs)	present.	Lung	tissue	
was	homogenized,	diluted	logarithmically,	and	plated	on	7H10	medium.	
	
Results:	Analysis	of	the	initial	infection	in	three	control	mice	on	day	3	revealed	that	mice	were	
infected	with	 approximately	 9600	 ±	 2750	 CFUs.	 Comparison	 of	 CFUs	 present	 in	 the	 lungs	 of	
different	treatment	groups	at	the	final	time	point	showed	that	the	only	significant	 increase	in	
CFUs	was	within	the	lungs	of	the	MET	treated	group	compared	to	the	untreated	controls	(F	=	
10.83;	P	>	.05),	contrary	to	published	data.	
	
Conclusion:	 This	 study	 suggests	 that	 the	 courses	 of	 AZA,	 RAP,	 and	 MET	 treatment	 are	 not	
appropriate	monotherapies	 for	 acute	MTB	 infection	 in	 the	mouse	model	 for	 TB.	 Preliminary	
analyses	from	splenocytes,	however,	suggest	differing	systemic	immune	responses	by	treatment	
group.	 As	 such,	 further	 research	 will	 investigate	 potential	 synergistic	 effects	 between	 host-
directed	therapies	and	approved	anti-tuberculosis	drugs.	
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mGlu7	as	a	Potential	Regulation	Site	for	ERK	Phosphorylation	in	NF1	

Cognitive	Disorders	

	
	

Frank	S.	Pair*,	Rocco	G.	Gogliotti+,	PhD,	Colleen	M.	Niswender,	Ph.D+;	*Department	of	
Neuroscience,	Vanderbilt	University,	Nashville,	TN;	+Department	of	Pharmacology,	Vanderbilt	

University,	Nashville,	TN	
	
	
Neurofibromatosis	 Type	 I	 (NF1),	 characterized	 by	 tumors,	 cognitive	 disorders	 and	
musculoskeletal	abnormalities,	is	a	genetic	disorder	typically	associated	with	mutation	in	the	NF1	
gene.	Previous	studies	in	the	Nf1	heterozygous	knockout	mouse	model	show	increases	in	ERK	
signaling	resulting	in	increased	synapsin	1	phosphorylation	and	enhanced	GABA	release,	leading	
to	long	term	potentiation	(LTP)	and	learning	deficits.	Group	III	Metabotropic	glutamate	receptor	
7	 (mGlu7),	 is	 a	 particular	 point	 of	 interest	 for	 therapeutic	 targeting	 because	 of	 its	 ability	 to	
regulate	ERK	signaling,	which	could	potentially	alleviate	Nf1	mutation	phenotypes.	
	
GIRK-HEK293	cells	expressing	the	rat	mGlu7	receptor	were	treated	with	effectors	of	mGlu7	and	
other	group	III	mGlus	(L-AP4,	VU0422288,	ADX88178	and	ADX71743)	at	varying	concentrations	
for	30	minutes.	Total-ERK	and	Phospho-ERK	were	quantified	using	western	blot	analysis.	
	
Treatment	with	the	group	III	mGlu	agonist	L-AP4	showed	dose-dependent	ERK	activation.	A	group	
III	mGlu	 positive	 allosteric	modulator	 (PAM)	 in	 addition	 to	 L-AP4	 showed	 potentiated,	 dose-
dependent	activation.	However,	treatment	with	an	mGlu4/6/8	PAM	along	with	L-AP4	resulted	in	
no	potentiation	of	ERK	activation,	confirming	that	the	effects	were	mGlu7	mediated.	Treatment	
with	an	mGlu7	negative	allosteric	modulator	(NAM)	in	addition	to	L-AP4	decreased	ERK	activation.	
	
The	mGlu4/6/8	PAM	in	conjunction	with	the	mGlu7	NAM	show	mGlu7’s	role	as	a	regulator	of	the	
ERK	signaling	pathway	and	its	potential	as	a	novel	therapeutic	target	for	NF1	associated	cognitive	
disorders	as	well	as	its	potential	as	a	novel	pharmaceutical	target	for	other	disorders.	
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Development	of	a	Septic	Shock	Algorithm	in	the	Pediatric	ICU	

	
	
Benjamin	Palmer,	Leslie	Hayes,	M.D.	Pediatric	Critical	Care,	Steven	Nye,	M.D.,	Nicki	Sims,	M.D.	
	
	
Purpose:	 Sepsis	 is	 a	 leading	 cause	of	death	 [1],	 and	early	 goal-directed	 therapy	administered	
within	 the	 first	 hours	 of	 sepsis	 improves	 patient	 outcomes	 [2].	 A	 review	of	 the	 Children’s	 of	
Alabama	(COA)	pediatric	intensive	care	unit	(PICU)	data	identified	an	opportunity	to	standardize	
care	for	patients	with	septic	shock.	We	aimed	to	evaluate	current	sepsis	management	in	the	PICU	
and	 to	 identify	 variation	 in	 care	 compared	with	 best	 practice.	Our	 purpose	 is	 to	 standardize	
treatment	and	improve	outcomes	through	implementation	of	an	early,	goal-directed	septic	shock	
algorithm.		
	
Methods:	We	performed	a	retrospective	chart	review	of	all	patients	(n=104)	admitted	to	COA	
PICU	with	septic	shock	between	January	2014	and	September	2015.	Sepsis	management	goals	
were	 evaluated	 for	 the	 first	 six	 hours	 of	 care,	 including	 administration	of	 fluids,	 time	 to	 first	
antibiotics,	and	placement	of	a	central	venous	 line	 (CVL)	 to	measure	central	venous	pressure	
(CVP)	and	obtain	mixed	venous	oxygen	saturation	(SVO2).	Other	data	parameters	collected	were	
vital	signs,	the	need	for	inotropic	or	vasopressor	support,	vasoactive-inotrope	score,	urine	output,	
and	 laboratory	 values	 of	 hemoglobin	 and	 lactate.	 Other	 significant	 interventions,	 such	 as	
endotracheal	intubation	and	need	for	extracorporeal	membrane	oxygenation	were	recorded.		
	
Results:	Analysis	of	data	revealed	wide	variation	in	management,	particularly	in	the	monitoring	
of	CVP	and	SVO2.	We	developed	an	evidence-based	Septic	Shock	Algorithm	for	the	first	six	hours	
of	care	in	the	PICU.		
	
Conclusions	 and	 Future	 Directions:	 Variation	 in	 treatment	 was	 prevalent	 in	 our	 patient	
population.	Developing	an	algorithm	for	sepsis	management	will	decrease	variation	and	improve	
care	 for	septic	shock	patients	at	COA	PICU.	We	will	pilot	 the	algorithm	 in	 the	PICU	beginning	
September	19th,	evaluate	its	efficacy,	and	make	appropriate	changes	through	the	plan-do-study-
act	(PDSA)	cycles.	
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Patient-Specific	Induced	Pluripotent	Stem	Cell	Derived	

Cardiomyocytes	as	a	Model	for	Lamin	A/C	Cardiomyopathy	

	
	
Shan	S.	Parikh,1	Kevin	Bersell,1	Lili	Wang,	2	Marcia	A.	Blair,2	Andrea	Murad,	2	Quinn	S.	Wells,2	

Bjorn	C.	Knollmann2		
Vanderbilt	University	School	of	Medicine1,	Nashville,	TN	Vanderbilt	Medical	Center	Department	

of	Medicine2,	Nashville,	TN	
	
	
Lamin	 A/C	 (LMNA)	 mutations	 are	 the	 second	 most	 common	 cause	 of	 familial	 dilated	
cardiomyopathy	 (DCM).	 LMNA	 encodes	 nuclear	 lamins	 (A,	 C,	 C2,	 and	 AΔ10),	 which	 are	
intermediate	 filaments	 of	 the	 inner	 nuclear	membrane.	 Lamins	 interact	 with	 chromatin	 and	
proteins	of	the	inner	nuclear	membrane	demonstrating	both	a	structural	and	regulatory	function.	
Variants	in	LMNA	are	associated	with	a	diverse	range	of	diseases	(laminopathies).	LMNA	DCM	is	
often	 accompanied	 by	 arrhythmias,	 sudden	 cardiac	 death,	 and	 conduction	 disease	 including	
atrioventricular	 block	 and	 intraventricular	 conduction	 delay.	 Rodent	 models	 of	 LMNA	
cardiomyopathy	 do	 not	 faithfully	 recapitulate	 human	 disease.	 Therefore,	 mechanistic	
understanding	 of	 this	 disease	 is	 still	 sparse.	 Developing	 a	 robust	model	with	 clear	 outcomes	
specific	 to	 parameters	 of	 Lamin	 A/C	 cardiomyopathy	 is	 a	 critical	 step	 for	 advancing	 patient	
directed	investigation	and	therapeutic	intervention	of	uncharacterized	variants.	
	
Purpose:	 Induced	pluripotent	derived	stem	cells	(iPSC)	have	revolutionized	the	way	we	model	
disease.	We	hypothesized	 that	 iPSC	 cardiomyocytes	 (CM)	 derived	 from	 laminopathy	 patients	
would	recapitulate	disease	phenotype	and	establish	a	platform	to	study	disease	pathogenesis.		
	
Methods:	Patients	with	symptomology	indicative	of	Lamin	A/C	DCM	were	recruited	for	clinical	
testing.	Peripheral	blood	mononuclear	cells	were	 isolated	and	reprogrammed	 into	 iPSCs	 from	
genotype	 positive	 subjects.	 iPSCs	 were	 converted	 into	 cardiomyocytes	 using	 a	 chemical	
differentiation	 method	 and	 then	 subjected	 to	 molecular	 and	 morphological	 assessment.	
Cardioexcyte96	based	detection	of	field	potential	duration	and	impedance	measurements	was	
utilized	for	analysis	of	electrophysiological	and	contractility	parameters	in	a	monolayer.		
	
Results/Conclusions:	We	identified	a	large	pedigree	with	DCM	in	which	affected	individuals	had	
a	putatively	pathogenic	mutation	within	LMNA.	Western	blot	analyses	demonstrated	that	Lamin	
A/C	can	be	detected	in	iPSC-CM	with	reduced	expression	in	mutant	cells.	iPSC-CM	from	LMNA	
DCM	 subjects	 demonstrate	 contractile	 dysfunction.	 Overall,	 our	 results	 indicate	 that	 patient	
specific	iPSC-CM	are	a	reliable	tool	for	investigation	of	Lamin	A/C	cardiomyopathy.	
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Erythropoietin	as	a	Therapeutic	Agent	for	Necrotizing	Enterocolitis	

	
	

Mikita	Patel,	MD*,	Colin	Martin,	MD+,	and	Brian	Sims	MD,	PhD*^		
+Department	of	Surgery*Department	of	Pediatrics/Division	of	Neonatology	and	^Center	of	Glial	

Biology	in	Medicine	at	the	University	of	Alabama	School	of	Medicine	
Birmingham,	Alabama	35294	

	
	
Necrotizing	enterocolitis	is	the	one	of	the	leading	causes	of	death	among	premature	infants.	Its	
etiology	is	unknown.	However,	it	is	commonly	associated	with	low	birth	weight	and	premature	
neonates.	 Although	 the	 pathophysiology	 is	multifactorial,	 it	 is	 believed	 that	 underdeveloped	
immune	system	along	with	the	stresses	of	prematurity	leads	to	impaired	barrier	function	in	the	
intestine	causing	bacterial	translocation	and	intestinal	injury.		
	
Erythropoietin	is	a	known	hormone	precursor	to	red	blood	cell	production.	It	is	synthesized	in	
the	liver	during	infancy	and	the	kidneys	during	adulthood.	It	is	used	to	treat	for	anemia	of	chronic	
disease.	 It	 has	 gained	 attention	 for	 various	 cellular	 process	 and	 its	 protective	 mechanisms.	
Literature	support	the	antiapoptotic,	anti-inflammatory	and	antioxidative	mechanisms	of	Epo.	
Glutathione	 peroxidase	 is	 regulated	 by	 Epo,	 which	 increases	 endogenous	 glutathione.	
Glutathione,	an	antioxidant,	is	important	to	prevent	cell	necrosis.	System	xCT	activity	is	the	rate-
limiting	step	in	glutathione	biosynthesis.		It	exchanges	cystine	for	glutamate.	Cystine	is	reduced	
to	cysteine.		Cysteine	combines	with	glutamate	and	glycine	to	form	the	glutathione.		Glutathione	
acts	as	a	regulator	of	reactive	oxygen	species.	In	this	current	study,	we	will	test	the	hypothesis	
that	epo’s	protective	mechanism	in	intestinal	epithelial	cells	may	require	system	Xc.	
		
Conclusion/Discussion:	High	doses	of	Epo	are	able	 to	withstand	 the	 toxic	effects	of	hydrogen	
peroxide,	 S4-CPG,	 and	 sulfasalazine.	 Epo	 increases	 the	 activity	 of	 system	 xCT	 in	 intestinal	
epithelial	cells,	which	increases	glutathione.	Glutathione,	an	antioxidant,	rescues	the	cells	from	
necrosis.	 Epo	 can	ultimately	be	used	 for	necrotizing	enterocolitis	 by	 this	mechanism.	 Further	
studies	in	animal	models	are	needed	to	confirm	these	findings.	
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MeCP2	Deficiency	Results	in	Robust	Rett-like	Behavioral	and	Motor	

Deficits	in	Male	and	Female	Rats	

	
	

Kelsey	C.	Patterson*,	Virginia	E.	Hawkins+,	PhD,	Kara	M.	Arps*,	Daniel	K.	Mulkey+,	PhD,	
Michelle	L.	Olsen*,	PhD;	*Department	of	Cell,	Developmental,	and	Integrative	Biology,	
University	of	Alabama	at	Birmingham,	Birmingham,	AL;	+Department	of	Physiology	and	

Neurobiology,	University	of	Connecticut,	Storrs,	CT	
	
	
Purpose:	 Rett	 Syndrome	 (RTT)	 is	 an	 x-linked	 neurodevelopmental	 disorder	 affecting	
approximately	1/10,000	girls	annually.	Since	the	identification	of	MECP2	as	the	causative	gene	in	
the	majority	RTT	cases,	transgenic	mouse	models	have	played	a	critical	role	in	our	understanding	
of	 this	 disease.	 The	 use	 of	 additional	 mammalian	 RTT	models	 offers	 the	 promise	 of	 further	
elucidating	critical	early	mechanisms	of	disease	as	well	as	providing	new	avenues	for	translational	
studies.	Here,	we	address	 the	utility	of	a	novel	 zinc-finger	nuclease	model	of	RTT	by	 tracking	
changes	in	growth	as	well	as	motor	and	behavioral	deficits	of	male	and	female	rats	throughout	
development.	
	
Methods:		General	locomotor	activity	was	evaluated	by	open	field,	and	motor	capabilities	were	
assessed	by	 the	RotorRodTM	and	CatwalkTM	 tests.	Breathing	parameters	were	measured	by	
whole	body	unrestrained	plethysmography.	To	confirm	absence	of	MeCP2	protein,	western	blot	
was	performed	using	cortical	and	brainstem	tissue	obtained	from	symptomatic	MeCP2	deficient	
rats	and	wildtype	controls.	
	
Results:	 Male	 rats	 lacking	 MeCP2	 (Mecp2ZFN/y)	 were	 noticeably	 symptomatic	 as	 early	 as	
postnatal	day	21,	with	most	dying	by	postnatal	day	55,	while	females	lacking	one	copy	of	Mecp2	
(Mecp2ZFN/+)	displayed	a	more	protracted	disease	course.	Brain	weights	of	Mecp2ZFN/y	and	
Mecp2ZFN/+ rats	 were	 significantly	 reduced	 by	 postnatal	 day	 14	 and	 21,	 respectively.	 Early	
motor	 and	 breathing	 abnormalities	 were	 apparent	 in	 Mecp2ZFN/y	 rats,	 whereas	
Mecp2ZFN/+ rats	displayed	functional	irregularities	later	in	development.	
	
Conclusions:	The	novel	rat	model	in	question	recapitulates	many	hallmark	features	observed	in	
existing	RTT	mouse	models	 as	well	 as	human	RTT	patients.	 The	 large	 size	of	 this	 species	will	
provide	 profound	 advantages	 in	 the	 identification	 of	 early	 disease	 mechanisms	 and	 the	
development	of	appropriately	timed	therapeutics.	The	current	study	establishes	a	foundational	
basis	for	the	continued	utilization	of	this	rat	model	in	future	RTT	research.	
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Identification	of	Novel	Biomarkers	for	Traumatic	Brain	Injury	

	
	

Asia	M.	Payne,	Robert	Meller,	D.	Phil.,	Department	of	Neuroscience,	Morehouse	School	of	
Medicine,	Atlanta,	GA,	30310;	Spelman	College,	Atlanta,	GA,	30314	

	
	
A	traumatic	brain	injury(TBI)	is	usually	caused	by	a	sudden	damage	to	an	area	in	the	brain	from	
an	external	force.	Traumatic	brain	injury	causes	more	than	50,000	deaths	each	year	in	the	United	
States.	 Additionally,	 more	 than	 280,000	 people	 are	 hospitalized	 and	 2.2	 million	 visit	 the	
emergency	 department.	 In	 this	 study,	 we	 propose	 that	 RNA	 sequencing	 can	 be	 a	 utility	 to	
diagnose	 patients	with	 various	 traumatic	 brain	 injuries.	 	We	 seek	 to	 find	 specific	 differences	
within	the	transcriptomes	of	normal	plasma	versus	TBI	plasma	samples.	We	were	able	to	quantify	
the	 yield	 of	 extracted	 RNA	 from	 TBI	 and	 control	 normal	 plasma	 samples	 using	 a	
spectrophotometer,	assess	the	quality	of	the	RNA	extracted	from	the	plasma	samples	using	a	
Bioanalyzer	system,	and	build	an	RNA	library	to	sequence	using	an	ION	Torrent	Sequencer.	After	
analyzing	the	results	of	the	sequenced	library	using	Galaxy	and	Partek,	we	found	that	there	were	
a	 significant	 number	 of	 microRNAs	 overly	 expressed	 within	 the	 TBI	 plasma	 samples.	 One	
particular	microRNA	of	interest	that	was	found	in	both	the	TBI	plasma	samples	and	the	control	
could	be	used	as	a	potential	biomarker	in	the	future.	In	conclusion,	we	found	that	RNA	could	be	
extracted	from	our	plasma	samples	and	that	microRNA	could	be	further	analyzed	in	the	future	
for	their	biomarker	potential.	
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Acetylated	Proline-Glycine-Proline	Couples	Extracellular	Matrix	

Fragmentation	to	Increased	Vascular	Endothelin-1	Production	In	

Orthotopic	Heart	Transplant	Patients	
Gregory	A.	Payne	MD,	PhD1,3,4,	Jindong	Li2,4,	Xin	Xu	MD,	PhD2,4,	Patricia	Jackson	PhD2,4,5,	J.	
Michael	Wells	MD2,4-6,	Suzanne	Oparil	MD1,3,7,	Massoud	Leesar	MD1,6,	Palaniappan	Sethu	
PhD1,9,	Rakesh	P.	Patel	PhD4,8,	J.	Edwin	Blalock	PhD2,4,5,7	and	Amit	Gaggar	MD,	PhD2-7	

1Division	of	Cardiovascular	Disease,	Department	of	Medicine,	University	of	Alabama	at	
Birmingham	2Division	of	Pulmonary,	Allergy	&	Critical	Care	Medicine,	Department	of	Medicine,	
University	of	Alabama	at	Birmingham	3Vascular	Biology	and	Hypertension	Program,	University	
of	Alabama	at	Birmingham	4Program	in	Protease	and	Matrix	Biology,	University	of	Alabama	at	
Birmingham	5Lung	Health	Center,	University	of	Alabama	at	Birmingham	6Medical	Service	at	
Birmingham	VA	Medical	Center	7Department	of	Cell,	Developmental,	and	Integrative	Biology,	
University	of	Alabama	at	Birmingham	8Department	of	Pathology,	University	of	Alabama	at	
Birmingham	9Department	of	Biomedical	Engineering,	School	of	Engineering,	University	of	

Alabama	at	Birmingham	
IMPORTANCE	 Vascular	 endothelium	 and	 extracellular	 matrix	 (ECM)	 are	 critical	 regulators	 of	
vascular	 function,	 and	 have	 been	 implicated	 in	 the	 pathogenesis	 of	 allograft	 vasculopathy	 in	
orthotopic	 heart	 transplant	 (HTx)	 patients.	 However,	 the	 underlying	 pathologic	 mechanisms	
remain	unknown.			
PURPOSE	This	investigation	sought	to	delineate	the	role	of	ECM	damage	and	generation	of	the	
pro-inflammatory	 matrix-derived	 cytokine	 Acetylated	 Proline-Glycine-Proline	 (AcPGP)	 in	
regulating	coronary	vascular	inflammation	and	endothelial	function	in	HTx	patients.				
METHODS	Coronary	serum	from	HTx	patients	was	collected	during	angiographic	screening	for	
allograft	vasculopathy	(N=7)	at	six	weeks	following	transplantation.	Serum	AcPGP	was	measured	
by	mass	spectroscopy.	In	vitro	experiments	employed	human	aortic	endothelial	cells	cultured	in	
a	microfluidic	cell	culture	model	with	both	laminar	and	disturbed	flow.	Cells	were	treated	with	
either	AcPGP	or	control	peptide	Proline-Glycine-Glycine	 (PGG)	 for	48hours	 (250μg/mL).	Static	
endothelial	 cell	 culture	 experiments	were	 also	 conducted.	 Endothelin-1	 (ET1)	 concentrations	
were	measured	 by	 ELISA.	 Protein	 expression	 of	 Endothelin	 Converting	 Enzyme	 1	 (ECE1)	was	
determined	by	western	blot	analysis.	
RESULTS	Compared	to	PGG,	AcPGP	in	the	endothelial	flow	model	induced	a	2.7	fold	increase	in	
ET1	production.	AcPGP	in	static	endothelial	cell	culture	also	increased	ET1	production	in	a	dose-
dependent	manner	within	6	hours	(0.1	–	1.0mg/mL,	P	<	0.05	vs.	control).	No	differences	in	ECE1	
expression	were	observed.	Clinically,	 ET1	was	observed	 to	 fit	 a	 linear	 correlation	with	 serum	
AcPGP	concentrations	from	coronary	samples.							
CONCLUSIONS	 AcPGP,	 a	 pro-inflammatory	 matrix-derived	 cytokine	 (matrikine),	 has	 recently	
been	demonstrated	 to	 couple	 ECM	 fragmentation	 to	 increased	 endothelial	 permeability.	 The	
current	 results	 identify	 AcPGP	 as	 a	 novel	 matrikine	 capable	 of	 increasing	 vascular	 ET1,	 and	
highlight	 its	 potential	 role	 as	 a	 paracrine	 regulator	 of	 vascular	 function	 and	 inflammation.	
Importantly,	these	results	are	the	first	to	link	ECM	fragmentation	with	an	established	mediator	
of	cardiovascular	disease	in	HTx	patients	
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.Role	of	Anti-PD-1	Immunotherapy	in	Co-morbid	Ovarian	Cancer	and	

Metabolic	Syndrome	

	
	
Jacelyn	E	Peabody,	Taylor	Bono,	Allison	Hickman,	Dylana	Moore,	Ashwini	Katre,	Eric	Craig	MD,	
Angelina	Londono	PhD,	Lyse	Norian	PhD,	Rebecca	Arend	MD;	Department	of	Obstetrics	and	

Gynecology,	University	of	Alabama	at	Birmingham,	Birmingham,	AL	
	
	
Purpose:	Ovarian	cancer	(OC)	is	the	5th	leading	cause	of	cancer-related	deaths	in	women,	killing	
14,180	women	in	2015	alone.	Components	of	the	metabolic	syndrome	(MS)	are	associated	with	
even	worse	prognosis,	but	the	mechanisms	contributing	to	increased	morbidity	are	unclear.	Also,	
over	expression	of	PD-L1,	a	T-cell	suppressive	co-signaling	molecule	correlate	with	poor	outcome	
in	 OC.	 PDL-1	 expression	 may	 be	 one	 mechanism	 through	 which	 MS	 contributes	 to	 worse	
outcomes	in	OC	patients	through	compromised	anti-tumor	immune	responses.	The	addition	of	
immunotherapy	targeting	the	PD-1/PD-L1	interaction	promises	a	novel	approach	to	ameliorate	
the	immunosuppressive	changes	at	the	tumor	site	following	chemotherapy	but	the	population	in	
which	this	treatment	would	be	effective	is	unknown.		
	
Objective-1	is	to	quantify	PDL-1	expression	in	OC	patients	and	stratify	expression	by	BMI.		
	
Objective-2	is	to	study	anti-tumor	immune	responses	in	a	murine	model	of	comorbid	MS	and	OC,	
specifically	the	responsiveness	to	dose	dense	chemotherapy	(DD)	with	the	addition	of	anti-PD-1	
immunotherapy.		
	
Methods:	Objective-1:	Paraffin	embedded	tumor	samples	for	29	patients	were	processed	and	
stained	via	 immunohistochemistry	for	PDL-1	expression.	Slides	were	visualized	via	microscopy	
and	H-scores	were	obtained.	Objective-2:	Genetically	obese	(OB),	leptin-knockout	mice	and	wild-
type	(WT)	mice	were	injected	subcutaneously	with	ID8	syngeneic	OC	cells	to	create	a	novel	model	
system	that	recapitulates	comorbid	OC	and	MS.	We	are	characterizing	the	tumor	progression	in	
OB	and	WT	mice	treated	with	combined	DD	and	anti-PD-1	immunotherapy,	DD	alone,	and	no	
treatment	(n=5	per	strain,	per	group).	
	
Results:	 Objective-1:	 Higher	 BMIs	 did	 not	 correlate	 with	 higher	 PDL-1	 expression.	 Obese	 OC	
patients	 (BMI	 <30)	 had	 lower	 H-scores	 than	 healthy-weight	 patients	 (BMI	 18.5-24.9)	 and	
overweight	 patients	 (BMI	 25-29.9).	 	 Objective	 2:	 Experiment	 is	 ongoing.	 Preliminary	 tumor	
measurements	 show	 no	 significant	 difference	 between	 OB	 and	 WT	 within	 groups,	 but	 the	
combined	treatment	group	trend	towards	smaller	tumors	irrespective	of	strain.	
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Pathogenicity	of	Ventilator-associated	Acinetobacter	baumannii	

	
	
Rachel	A.	Pearson,	Jessica	L.	Bradshaw,	B.S.,	Haley	R.	Pipkins,	B.S.,	and	Larry	S.	McDaniel,	Ph.D.	

Department	of	Microbiology	and	Immunology,	University	of	Mississippi	Medical	Center,	
Jackson,	Mississippi.	

	
	
Acinetobacter	baumannii	is	a	gram-negative,	opportunistic	pathogen	commonly	found	in	soil,	the	
environment,	and	on	the	skin.	It	is	a	prevalent	nosocomial	pathogen	associated	with	a	wide	range	
of	infections	including	pneumonia,	meningitis,	urinary	tract	infections,	bacteremia,	and	wound	
infections.	 Immunocompromised	 patients	 in	 close	 proximity	 have	 driven	 Acinetobacter	
outbreaks.	 Many	 virulence	 factors	 including	 biofilm	 formation,	 multi-drug	 resistance,	 and	
immune	evasion	 contribute	 to	 the	virulence	of	A.	baumannii.	 The	multi-drug	 resistance	of	A.	
baumannii	 has	 been	 thoroughly	 established,	 while	 other	 virulence	 factors	 have	 yet	 to	 be	
significantly	 characterized.	 We	 assessed	 the	 virulence	 of	 ventilator-associated	 A.	 baumannii	
isolates	by	examining	immune	evasion,	biofilm	formation,	and	alveolar	epithelial	cell	adhesion	
and	 invasion.	 Immune	 evasion	was	 tested	 via	 serum	 survival	 and	 C3b	 deposition	 on	 the	 cell	
surface.	We	identified	three	serum	sensitive	isolates	and	three	serum	resistant	isolates.	Serum	
sensitive	isolates	had	increased	C3b	deposition	on	the	cell	surface,	decreased	biofilm	production,	
and	adhered	to	and	invaded	pulmonary	cells	more	efficiently	than	serum	resistant	strains.	These	
results	suggest	 the	ability	of	serum	sensitive	strains	to	evade	extracellular	 immune	factors	by	
invading	 cells.	 The	 results	 also	 suggest	 the	ability	of	 serum	 resistant	 strains	 to	 form	biofilms,	
adding	to	the	overall	pathogenicity	of	those	strains.	
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GADD45B	is	a	novel	candidate	regulator	of	Epigenetic	Reprogramming	

in	Human	Diabetic	Heart	Failure	

	
	

Mark	E.	Pepin1,2,3,	David	K.	Crossman4,	Steven	M.	Pogwizd1,5	and	Adam	R.	Wende1*	
1Department	of	Pathology,	Division	of	Molecular	and	Cellular	Pathology,	2Department	of	

Biomedical	Engineering,	3Medical	Scientist	Training	Program,	4Department	of	Genetics,	Heflin	
Center	for	Genomic	Science,	5Department	of	Medicine	

University	of	Alabama	at	Birmingham,	Birmingham,	AL	35294,	USA	
	
	
Purpose:	 Diabetes	 mellitus,	 independent	 of	 coronary	 artery	 disease	 or	 hypertension,	 is	
associated	with	up	to	a	4-fold	increase	in	risk	of	developing	heart	failure	(HF).	While	ischemic	
etiologies	of	heart	failure	can	be	managed	with	diuretic	and	inotropic	therapies,	diabetic	HF	is	
particularly	resistant	to	these	first-line	agents.	Thus,	the	development	of	targeted	therapies	may	
provide	a	means	of	addressing	an	underlying	cardiac	pathogenesis	that	is	distinct	to	diabetic	HF.	
Previous	 work	 has	 identified	 a	 connection	 between	 alterations	 in	 DNA	methylation	 and	 the	
transcriptional	profile	 in	 ischemic	heart	 failure.	However,	 the	 concerted	 regulation	of	 cardiac	
DNA	methylation	remains	unknown,	as	does	its	impact	on	the	heart	in	the	context	of	diabetes	
mellitus.		
	
Results:	 The	 current	 study	 has	 exposed	 a	 distinct	 signature	 of	 promoter-associated	 DNA	
demethylation	 in	 human	 diabetic	 HF	 that	 corresponds	 with	 inversely	 altered	 transcriptional	
activity.	Furthermore,	this	study	has	identified	Growth	Arrest	and	DNA	Damage	inducible	45	beta	
(GADD45B)	as	a	putative	epigenetic	regulator	of	the	observed	DNA	methylation	profile.	Previous	
studies	have	presented	an	 intimate	role	of	GADD45B	as	a	stress	sensor	that	activates	cellular	
apoptosis,	a	well-established	finding	in	HF.	However,	relatively	little	is	known	about	GADD45B	in	
the	 heart,	 as	 significant	 previous	 work	 has	 focused	 on	 its	 regulation	 of	 neuronal	 DNA	
demethylation	in	the	context	of	new	memory	formation.	GADD45B	is	also	known	to	respond	to	
many	 intracellular	 signals	 in	order	 to	 regulate	DNA	methylation	 status,	 thereby	orchestrating	
gene	expression	changes	in	response	to	environmental	and/or	metabolic	stresses.	Conclusions:	
Therefore,	 this	 study	 supports	 the	 hypothesis	 that	 epigenetic	 reprogramming	 in	 the	 diabetic	
heart	predisposes	patients	for	cardiac	dysfunction.	Determining	whether	GADD45B	is	a	mediator	
of	 cardiac	 function	 may	 define	 a	 novel	 mechanism	 through	 which	 the	 heart	 could	 be	
epigenetically	reprogramed	to	reverse	the	cardiac	dysfunction	in	diabetic	heart	failure.	
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Increasing	Sensitivity	for	Point-of-Care	Programmable	Bio-Nano-Chip	

Cardiac	Troponin	I	Assay	

	
	
Andrew	R.	Peterson,	Sayli	S.	Modak,	Kevin	O.	Rivera,	Glennon	Simmons,	and	John	T.	McDevitt	

Ph.D.	
	
	
Background:	Cardiovascular	diseases	are	the	single	greatest	cause	of	mortality	 in	the	western	
world.	Lifestyles,	lack	of	clearly	defined	risk	assessment	criteria,	consistently	high	incidences	of	
misdiagnosis,	and	inappropriate	referrals	all	contribute	to	this	problem.		Patients	with	an	acute	
myocardial	 infarction	 (AMI),	 suffer	 most	 from	 this	 gap	 in	 cardiac	 healthcare,	 where	 a	
misdiagnosis	often	 results	 in	death.	Research	has	 shown	that	cardiac	 troponins	 I	 (cTnI)	and	T	
(cTnT)	are	biomarkers	for	myocardial	injuries	like	AMI,	but	current	analytical	tests	take	too	long	
to	effectively	diagnose	and	treat	acute	cardiac	disease.		The	development	of	a	simple,	point-of-
care	cTnI	assay	would	enable	health	care	providers	to	detect,	diagnose,	and	treat	AMI	earlier-	
saving	lives	and	reducing	costs.	
	
Objective:	This	research	focuses	on	the	development	and	improvement	of	a	new	troponin-based	
diagnostic	 test	 for	 AMI	 through	 optimization	 of	 the	 Programmable	 Bio-Nano-Chip	 (p-BNC)	
cartridge,	which	performs	microfluidic	immunoassays	on	a	flexible,	bead-based	sensor	platform	
to	detect	a	variety	of	diseases.			
	
Methods:	Human	serum	was	run	through	a	p-BNC	cartridge	loaded	with	2%	agarose	beads	coated	
with	cTnI	antibodies.	 	Next,	direct	 immunofluorescence	was	performed	on	the	sample.	 Image	
analysis	of	the	outer	90%	of	the	bead	perimeter	was	done	using	in-house	software	to	quantify	
the	amount	of	cTnI	bound	to	the	beads.	This	entire	process	takes	less	than	20	minutes.	Through	
improved	statistical	analysis	and	immunoassay	design,	the	precision,	accuracy,	and	sensitivity	of	
the	p-BNC	cTnI	assay	were	improved.			
	
Results:	A	limit	of	detection	of	0.027	ng/mL	was	obtained;	demonstrating	that	this	assay	has	the	
potential	to	rapidly	identify	healthy	and	at-risk	patients	suffering	from	AMI	in	remote	settings.			
	
Conclusion:	The	p-BCN	allows	for	faster,	more	accessible,	and	more	cost-effective	point-of-care	
testing.	 	When	 this	 test	 is	 used	 in	 cardiac	 emergencies,	 the	 reduction	 in	 time	 and	 improved	
precision	and	sensitivity	make	it	a	valuable	diagnostic	tool.	
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Effects	of	Betulinic	Acids	and	its	Derivatives	in	M-MLV	Replication	

	
	

Jasmine	S.	Phillips*,	Hua	Zhao,	PhD*,	and	Takayuki	Nitta,	PhD+;	+Department	of	Biology,	
Savannah	State	University,	Savannah,	GA;	*Department	of	Chemistry	and	Forensic	Science,	

Savannah	State	University,	Savannah,	GA	
	
	
Retroviruses	comprise	a	large	and	diverse	family	of	enveloped	RNA	viruses	defined	by	common	
taxonomic	 denominators	 that	 include	 structure,	 composition,	 and	 replicative	 properties.	 The	
hallmark	of	the	family	 is	 its	replicative	strategy	which	 includes	essential	steps	such	as	reverse	
transcription	of	the	virion	RNA	into	linear	double-stranded	DNA	and	the	subsequent	integration	
of	this	DNA	into	the	genome	of	the	host	cell.	Some	retroviruses	are	human	and	animal	pathogens	
that	 cause	a	wide	 variety	of	diseases	 including	many	 cancers	 and	various	 immunological	 and	
neurological	 conditions.	 Despite	 much	 effort	 having	 been	 put	 on	 investigating	 molecular	
mechanisms	 of	 retroviral	 replication	 and	 establishing	 therapies,	 effective	 and	 economical	
strategies	for	retrovirus-associated	diseases	have	not	been	established.				
Betulinic	acid	 is	a	naturally	occurring	pentacyclic	 triterpenoid	which	was	 found	 in	 the	bark	of	
several	species	of	plants,	principally	the	white	birch.	Betulinic	acid	and	its	derivatives	have	shown	
inhibitory	activities	against	several	cancers	and	viruses.	They	also	showed	anti-malaria	and	anti-
inflammatory	properties.	However,	the	effects	of	betulinic	acid	in	replication	and	carcinogenesis	
caused	by	 animal	 viruses	 remain	 unknown.	We	here	 hypothesized	 that	 betulinic	 acid	 and	 its	
derivatives	will	 inhibit	 retroviral	 replication	and	cause	death	of	 the	 infected	cells.	To	 test	our	
hypothesis,	 we	 used	 a	 mouse	 retrovirus	 Moloney	 murine	 leukemia	 virus	 (M-MLV)	 model,	
betulinic	 acid,	 and	 its	 ionic	 derivatives	 that	 showed	 anti-cancer	 and	 anti-viral	 properties	
previously.	 The	mouse	 fibroblast	 cells	 expressing	 viral	 Gag	 proteins,	 N43,	 were	 treated	with	
different	amounts	of	betulinic	acids	and	its	derivatives.	The	viral	Gag	proteins	 in	the	cells	and	
media	 were	 detected	 by	 western	 blots	 using	 anti-p30	 (Gag)	 antibody.	 Our	 preliminary	 data	
suggested	that	some	of	our	chemicals	could	inhibit	viral	release	and	cell	growth	in	this	system.	
Further	experiment	to	clarify	the	effects	of	betulinic	acids	and	its	derivatives	in	M-MLV	replication	
will	be	conducted.	
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Molecular	Diagnostic	testing	for	respiratory	viruses	in	a	tertiary	

neonatal	intensive	care	unit	

	
	

Claudette	L.	Poole,	MD.	Fellow	of	Pediatric	Infectious	Diseases,	University	of	Alabama	at	
Birmingham,	Birmingham,	AL	

	
Purpose:	Determine	current	use	of	molecular	diagnostic	testing	for	common	respiratory	viruses	
in	the	neonatal	intensive	care	unit.	
	
Methods:	Using	i2b2	(Informatics	for	Integrating	Biology	and	the	Bedside)	data	was	extracted	
from	the	UAB	(University	of	Alabama	at	Birmingham)	electronic	medical	record	to	identify	all	
patients	hospitalized	in	the	neonatal	units	in	the	Women	and	Infants	Hospital	of	UAB	who	had	a	
viral	respiratory	panel	ordered	or	an	enterovirus	test	by	polymerase	chain	reaction	from	July	
2012	to	August	2016	together	with	the	results.	
	
Results:	Over	this	4	year	time	period,	identified	281	patients	with	429	respiratory	viral	panels	
ordered	and	29	patients	with	32	enteroviral	tests	ordered.	Of	the	429	respiratory	viral	panels	
31	were	positive	(7%)	Prior	to	the	end	of	April	2015,	the	test	used	was	a	direct	fluorescent	
antibody	detection	assay	and	then	subsequently	in	the	last	14	months	of	the	study	period,	
respiratory	viral	testing	switched	to	the	GenMark	multiplex	panel	by	polymerase	chain	reaction	
with	134	tests	done	on	85	patients	with	19	positive	tests	(14%).	5	of	the	32	enteroviral	tests	
ordered	were	positive	(17.2%).	
	
Discussion:	The	average	annual	census	for	the	UAB	neonatal	units	is	1500	patients.	On	average	
at	least	1000	of	these	babies	will	undergo	at	least	1	evaluation	for	sepsis	with	the	more	
premature	infants	undergoing	multiple	evaluations	for	sepsis	throughout	their	hospitalization.	
A	bacterial	pathogen	will	be	identified	in	less	than	10%	of	these	evaluations.	It	has	been	
recommended	to	consider	testing	for	viral	pathogens	in	the	context	of	culture	negative	sepsis.	
At	least	2	small	prospective	studies	identified	a	viral	pathogen	6%	and	10%	of	all	late	onset	
sepsis	evaluations	done	on	neonates	in	a	NICU	using	molecular	viral	diagnostics.	Viral	
pathogens	have	been	well	described	as	causing	sepsis	like	illness	in	neonates	and	premature	
infants.	Currently	there	are	no	clear	guidelines	on	when	to	use	these	tests	or	the	significance	of	
the	results.	This	retrospective	study	demonstrates	a	relatively	high	positive	yield	with	viral	
testing,	although	the	number	of	patients	tested	during	the	study	period	was	very	small.	Further	
research	needs	to	be	done	to	describe	the	incidence	of	respiratory	viruses	in	the	neonatal	
intensive	care	unit	together	with	their	clinical	significance.	
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Progranulin	Deficiency	and	EAE:	The	Impact	of	Infiltrating	Immune	

Cells	and	Resident	Microglia	

	
	

Brandon	J.	Pope*,	Etty	T.	Benveniste,Ph.D^,	Hongwei	Qin,Ph.D^,	Erik	
Roberson,M.D.,Ph.D+;*UAB	MSTP	Program,	Birmingham,	Alabama,	^Cellular,	Developmental,	
and	Integrative	Biology,	University	of	Alabama	at	Birmingham,	Birmingham,	AL,	+Department	of	

Neurology,	University	of	Alabama	at	Birmingham,	Birmingham,	Alabama	
	
	
Purpose:	Progranulin	is	a	secreted	protein	that	plays	an	important	role	in	neurite	outgrowth	and	
proper	 lysosomal	 function	 in	 neurons.	 Mutations	 found	 within	 the	 bases	 that	 code	 for	
progranulin	 (GRN),	have	been	shown	 to	 lead	 to	 lower	 levels	of	progranulin	protein	 in	vivo.	A	
number	of	GRN	mutations	have	been	causally	connected	to	certain	subtypes	of	frontotemporal	
dementia	and	adult	variant	neuronal	ceroid	lipofuscinosis.	Mouse	models	that	lack	progranulin	
have	abnormal	inflammation	and	immune	cell	activation	within	the	central	nervous	system	and	
the	 periphery.	 In	 our	 mouse	 model	 of	 global	 progranulin	 deficiency,	 mice	 develop	 specific	
abnormalities	 in	 fear	 conditioning,	 accelerated	 lipofuscin	 deposits	 within	 their	 brains,	 and	
exaggerated	microgliosis	with	age.	
		
We	seek	to	investigate	the	role	of	JAK/STAT	signaling	in	microglia	and	infiltrating	immune	cells	in	
the	context	of	experimental	autoimmune	encephalitis	during	progranulin	deficiency.	
	
Methods/	Results:	On	a	C57BL6/J	mouse	background,	we	induced	the	deletion	of	the	gene	for	
progranulin,	 in	one	and	both	sets	of	chromosomes.	We	will	 induce	experimental	autoimmune	
encephalitis	(EAE),	by	adoptive	transfer	and	active	immunization	with	MOG35-55.	From	there,	
we	 will	 examine	 the	 surface	 and	 intracellular	 markers	 of	 immune	 activation	 in	 infiltrating	
macrophages	and	resident	microglia	within	 the	CNS.	From	data	gathered	within	 the	 field,	we	
predict	 there	 will	 be	 an	 increase	 in	 the	 amount	 of	 infiltrating	 macrophages	 and	 a	
proinflammatory	 shift	 in	 the	 phenotype	 of	 resident	 microglia	 that	 is	 exacerbated	 by	 the	
progranulin	deficiency	with	age.	
	
Conclusions:	 These	 experiments	 will	 shed	 light	 on	 the	 role	 that	 progranulin	 protein	 plays	 in	
driving	inflammation	and	activation	of	inflammatory	cells	in	the	context	of	EAE	within	the	central	
nervous	system	in	a	mouse	model	of	progranulin	deficiency.	
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Modifiable	factors	that	impact	long-term	Quality	of	Life	and	

development	of	chronic	pain	after	pulmonary	resection	(an	interim	

analysis)	

	
	

Alexia	J.	Powers,	Roland	Short*,	MD,	Benjamin	Wei+,	MD,	Ayesha	Bryant*,	MSPH,	MD;			
*Department	of	Anesthesiology,	UAB	School	of	Medicine;	+Department	of	Cardiothoracic	

Surgery,	UAB	School	of	Medicine	
	
	
Purpose:	Quality	of	life	(QOL)	may	be	severely	compromised	by	the	development	of	chronic	post-
operative	pain.		The	primary	objective	of	this	study	was	to	determine	if	modifiable	patient	factors	
are	associated	with	development	of	chronic	pain	and	poor	long-term	QOL	after	lung	surgery.	
	
Methods:	 QOL	 was	 determined	 on	 a	 consecutive	 series	 of	 patients	 who	 underwent	 surgical	
resection	for	treatment	of	early	stage	lung	cancer	or	benign	pulmonary	tumor	using	the	Short	
Form-12	(SF-12)	survey.		Both	the	physical	(PCS)	and	mental	component	scores	(MCS)	of	the	SF-
12	survey	were	evaluated.		Pain	was	assessed	using	a	Visual	Analog	Scale	(0	[no	pain]	–	10	[worst	
pain]),	the	Faces	Pain	Scale,	and	a	modified	McGill	Pain	Questionnaire.				
	
Results:	Between	2010-	2015,	803	patients	underwent	pulmonary	resection.	The	median	follow-
up	time	was	2.9	years	(range	0.5	to	6.7	years)	from	205	responders	to	date.		The	median	PCS	was	
36.8,	the	median	MCS	was	54.6,	and	the	median	VAS	pain	score	was	1.3.			Patients	who	had	a	
pre-operative	history	of	opioid	use	reported	a	greater	pain	score	(VAS)	compared	to	those	that	
were	opioid	naive	(1.2	vs.	2.9,	respectively)	at	a	median	of	2.9	years	postoperatively.		Additionally,	
irrespective	of	a	history	of	opioid	use,	patients	who	underwent	surgery	with	a	minimally	invasive	
approach	reported	a	significantly	higher	PCS	compared	to	those	who	underwent	thoracotomy	
(38.2	vs.	31.1,	respectively,	p=0.004)	and	a	significantly	lower	pain	score	(VAS	1.0	vs	2.5,	p=0.04)	
almost	3	years	after	surgery.			
	
Conclusion:		Patients	who	were	opioid	naive	pre-operatively	and	underwent	a	minimally	invasive	
surgical	 approach	 (robotic)	 reported	 higher	 physical	 QOL	 scores	 and	 lower	 pain	 scores	 at	 a	
median	 of	 3	 years	 after	 surgery.	 These	 findings	 indicate	 that	 cessation	 of	 opioid	 use	 pre-
operatively	and/or	use	of	a	robotic	approach	may	reduce	the	risk	of	developing	chronic	pain	post-
operatively	and	improve	long-term	QOL.	
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Total	Intravenous	Anesthesia	(TIVA)	compared	to	Inhalation	

Anesthesia:	Which	One	Is	Better	for	the	Brain?	A	systematic	review	

	
	

Authors:	Rohan	Prabhu,	Lee	Ann	Riesenberg	Ph.D.,	R.N.,	C.M.Q.		
Affiliation:	UAB	Department	of	Anesthesiology	and	Perioperative	Medicine,	Birmingham	AL	

	
	
Background:	 Reduced	 cognitive	 function	 and	 post-operative	 delirium	 (POD)	 are	 frequently	
observed	 symptoms	 after	 major	 surgeries	 involving	 the	 use	 of	 anesthesia,	 especially	 among	
geriatric	populations.	The	term	general	anesthesia	includes	two	major	prototypes	of	anesthetic	
agents:	inhalational	and	intravenous	anesthetics.			
	
Methods:	 We	 conducted	 a	 systematic	 review	 of	 the	 English-language	 literature	 published	
between	1990	and	July	2016,	using	PubMed,	CINAHL,	Embase,	PsychINFO,	and	Scopus	comparing	
inhalational	anesthesia	(IA)	vs.	total	intravenous	anesthesia	(TIVA).	We	started	with	a	research	
protocol	 outlining	 the	 details	 and	 included	 operational	 definitions.	 	 Included	 studies	 had	 to	
compare	the	two	anesthetic	techniques;	have	a	control	or	comparison	group;	include	patients	
who	were	≥60	years	old;	and	use	the	Mini-Mental	State	Exam	(MMSE)	as	an	outcome	measure.	
Teams	of	trained	reviewers	selected	articles.		Disagreements	were	discussed	by	the	team	until	
consensus	was	reached.	
	
Results:	Initial	results	from	article	review	identified	8	relevant	articles.	Five	studies	showed	non-
significant	results;	all	 five	had	small	 samples	sizes	 (43-200).	Three	studies	showed	statistically	
significant	 differences	 in	MMSE	 scores	 post-operatively	 that	 favored	 TIVA.	 The	 largest	 study	
(2,000	subjects)	demonstrated	the	greatest	difference,	as	measured	by	p	value.		Overall,	for	the	
8	 studies,	 the	 baseline	 inhalation	 anesthesia	 MMSE	 scores	 ranged	 from	 26.3	 to	 28.6	 (IA)	
compared	to	26.5	to	27.7	(TIVA)	Post-operative	MMSE	scores	operative	ranged	from	25.0	to	27.8	
(IA)	compared	to	25.0	to	29.0	(TIVA).	
	
Conclusion:	Most	studies	examining	this	area	found	no	difference	between	IA	and	TIVA.	However,	
the	largest	study	reported	TIVA	to	be	significantly	superior	to	IA.	Based	on	these	initial	results,	IA	
may	lead	to	decreased	cognitive	function	amongst	geriatric	populations.	Additional	studies	with	
larger	sample	sizes	need	to	be	conducted	in	order	to	draw	a	definitive	conclusion.	
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Analytic	Framework	for	Place-Based	Indicators	in	the	maternal	

Mortality	Review	Data	System	

	
	

Jessica	P.	Preslar*;	Michael	Kramer,	PhD*;	David	Goodman,	PhD**	
*Epidemiology	Department,	Emory	University	

**Maternal/Child	Health	Epidemiology	Branch,	CDC	
	
	
Purpose:	 Maternal	 mortality	 is	 a	 serious	 problem	 in	 the	 United	 States,	 with	 some	 sources	
reporting	that	it	has	been	increasing	in	the	past	decade.		The	risk	of	having	this	adverse	outcome	
is	 not	 distributed	 evenly	 across	 the	 population	 however,	 and	 variation	 in	 risk	 exists	 by	 race,	
socioeconomic	status,	and	geography.		These	factors	can	act	at	an	individual	level,	but	they	also	
function	 at	 a	 contextual	 level	 to	 impact	 maternal	 survival.	 	 Maternal	 Mortality	 Review	
Committees	discuss	pregnancy	associated	mortality	events	at	a	state	level,	but	do	not	currently	
consider	 contextual	 variables.	 	 The	 purpose	 of	 this	 project	was	 to	 link	 individual	 pregnancy-
associated	mortality	events	obtained	from	the	Maternal	Mortality	Review	Data	System	(MMRDS)	
to	contextual	level	variables	that	describe	upstream	social	determinants	of	health.	
	
Methods:	 Relevant	 contextual	 variables	 were	 identified	 through	 the	 American	 Community	
Survey	(ACS)	and	the	Area	Health	Resource	File	(AHRF).		Contextual	level	variables	from	these	
sources	 were	 mapped	 in	 states	 reporting	 data	 in	 MMRDS,	 and	 the	 contextual	 factors	 were	
overlaid	with	pregnancy	associated	mortality	events,	aggregated	at	the	census	tract	or	county	
level	to	protect	privacy.	 	Geocode	quality	was	assessed	using	a	separate	software	program	to	
determine	spatial	level	of	accuracy.	
	
Results:	Three	variables	were	selected	as	an	initial	sample:	percent	below	poverty	line	in	census	
tract,	percent	non-Hispanic	black	population	in	a	census	tract,	and	Health	Provider	Shortage	Area	
(HPSA)	 primary	 care	 designation	 counties.	 	 Maps	 of	 Colorado,	 Delaware,	 and	 Ohio	 were	
generated,	 each	 displaying	 pregnancy	 associated	 mortality	 linked	 to	 one	 of	 the	 specified	
contextual	variables.	
	
Conclusion:	Linking	individual	pregnancy	associated	mortality	events	to	contextual	variables	can	
be	a	useful	way	to	bring	social	determinants	of	health	and	multiple	levels	of	causation	into	the	
conversation	of	review	committees,	and	there	is	a	need	for	ongoing	research	on	the	association	
between	these	factors	and	maternal	mortality.	
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Elucidating	Structure	in	the	Early	Stages	of	Aggregation	in	Elastin-Like	

Proteins	

	
	

Cody	J.	Price,	Geoffrey	L.	Pratt,	Yue	Zhang,	Dr.	Nicholas	C.	Fitzkee	
Department	of	Chemistry,	Mississippi	State	University,	Mississippi	State,	MS	39762	

	
	
Elastin-Like	Proteins	(ELPs)	have	been	proposed	as	a	novel	drug	delivery	vector	for	treating	cancer.	
These	proteins	aggregate	reversibly	above	a	specific	temperature,	allowing	ELPs	to	be	thermally	
targeted	to	cancerous	tumors.	Though	proven	successful	in	mouse	models,	without	a	molecular	
understanding	of	how	ELPs	aggregate,	it	remains	extremely	difficult	to	optimize	these	molecules	
for	drug	delivery	in	humans.	Our	hypothesis	is	that	ELPs	have	a	close	interaction	between	the	
amino	and	carboxy-termini	in	the	ELPs	aggregated	phase.	Using	dynamic	light	scattering,	Electron	
Paramagnetic	Resonance	(EPR)	and	multi-dimensional	Nuclear	Magnetic	Resonance	(NMR)	we	
have	begun	characterization	of	the	temperature	dependent	transition	in	our	ELPs.	In	addition,	
we	have	 labeled	our	protein	using	MTSL,	a	paramagnetic	spin	 label	 that	allows	us	to	monitor	
protein	 association	 at	 a	 genetically	 specified	 cysteine	 location.	 Our	 dynamic	 light	 scattering	
experiments	confirm	that	aggregation	is	occurring	on	the	macromolecular	scale	for	each	variant.	
Preliminary	EPR	results	 indicate	that	the	protein	termini	are	associating	at	the	early	stages	of	
aggregation.	This	is	supported	by	the	observation	that	the	EPR	spectra	of	a	mixture	of	terminal	
cysteine-MTSL	variants	A4C+A4C,	T204C+T204C,	and	A4C+T204C	each	possess	an	additional	peak	
by	which	Markham	et.	al.	state	is	indicative	of	electronic	dipolar	interactions.	Other	mixtures	of	
variants	 including	T44C+A84C,	 and	A84C+A84C	do	not	 show	 this	 additional	 peak.	 In	 the	near	
future	we	intend	to	complete	EPR	and	NMR	experiments	on	every	mixture	of	variants,	and	draw	
conclusions	based	on	these	results.	
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Early	Rehabilitation	Interventions	to	Augment	Skeletal	Muscle	

Function	and	Recovery	Following	Volumetric	Muscle	Loss	Injury	

	
	
Anita	Qualls1,2,	Anna	S.	Nichenko1,		W.	Michael	Southern1,	Zach	Agan1,	Gordon	L.	Warren3,	

PhD,	Sarah	M.	Greising4,	PhD,	Jarrod	A.	Call1,2,	PhD	
1	Department	of	Kinesiology,	University	of	Georgia,	Athens,	GA	

2	Regenerative	Bioscience	Center,	University	of	Georgia,	Athens,	GA	
3	Georgia	State	University,	Atlanta,	GA	

4US	Army	Institute	of	Surgical	Research,	San	Antonio,	TX	
	
	
Significant	loss	of	skeletal	muscle	tissue	from	severe	trauma	or	surgical	removal	is	known	as	a	
volumetric	muscle	 loss	 (VML)	 injury.	Muscle	 repair	 following	VML	 injury	 is	attenuated	due	 to	
prolonged	 inflammation,	 increased	 fibrosis,	 and	 poor	 muscle	 regeneration,	 which	 results	 in	
extensive	impairments	in	skeletal	muscle	function.	The	purpose	of	this	study	was	to	implement	
early	rehabilitation	strategies	that	augment	muscle	function	and	mitochondrial	capacity	via	range	
of	motion,	intermittent	electrical	stimulation,	and	supplementation	with	guanidionpropionic	acid	
(GPA)	(a	drug	to	enhance	mitochondria).		
	
Surgical	VML	injury	was	performed	on	the	hind	limb	of	male	C57/B6	mice.	Mice	were	randomized	
into	 three	 rehabilitation	 intervention	 groups:	 passive	 ankle	 range	of	motion	 (ROM),	 range	of	
motion	with	 intermittent	electrical	stimulation	 (ROM-E),	and	ROM-E	with	addition	of	1%	GPA	
mixed	 in	 standard	 chow	 (ROM-E-GPA).	 All	 groups	 performed	 two	 30-minute	 rehabilitation	
therapy	sessions	per	week	beginning	72	hours	post	VML	 injury.	Passive	 torque,	a	measure	of	
muscle	 stiffness,	was	 recorded	 from	 each	 therapy	 session.	 	 Prior	 to	 sacrifice,	 peak	 isometric	
torque	was	assessed	via	an	 in	 vivo	 contractile	 test.	Mitochondrial	 content	and	 function	were	
analyzed	 via	 citrate	 synthase	 activity	 and	 state	 3	 mitochondrial	 respiration	 rates	 from	
permeabilized	muscle	fibers,	respectively.		
	
Following	two	months	of	rehabilitation,	peak	isometric	torque	was	significantly	greater	in	both	
ROM-E	and	ROM-E-GPA	groups	compared	to	ROM	(p=.0212).	Passive	torque	decreased	during	
individual	therapy	session	in	all	groups	(~15-40%).	Preliminary	muscle	torque	data	indicates	that	
early	 rehabilitation	 intervention	 techniques	 improve	 functional	 recovery	 and	 regeneration	
following	VML	injury.	No	differences	were	found	for	mitochondrial	content	and	function	between	
uninjured	 and	 injured	 limbs	 (P=.64).	 However,	 ROM-E-GPA	mice	 had	 ~65%	 and	 ~38%	 higher	
contractile	fatigue	resistance	compared	to	ROM	and	ROM-E	mice,	respectively	(P<0.001),	raising	
the	 possibility	 that	 GPA	 intervention	 techniques	 may	 pose	 as	 an	 additive	 benefit	 in	 muscle	
recovery	from	VML	injury.	
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Follow	up	care	for	patients	with	ballistic	long	bone	lower	extremity	

fractures	at	a	Level	I	trauma	center:	a	retrospective	review.	

	
	

S.	Rafael	Arceo,	MSIV	-	Emory	University	School	of	Medicine,	Atlanta,	GA	
Thomas	J.	Moore,	Jr.,	MD	-	Department	of	Orthopaedics,	Emory	University	School	of	Medicine,	

Atlanta,	GA	
William	M.	Resiman,	MD;	Patricia	Bush,	Ed.D;	Michael	B.	Gottschalk,	MD;	Robert	P.	Runner,	MD	

-	Department	of	Orthopaedics,	Emory	University	School	of	Medicine,	Atlanta,	GA	
Xiaohe	Yang,	MS	-	Department	of	Biostatistics	and	Bioinformatics,	Rollins	School	of	Public	

Health,	Atlanta,	GA	
	
	
Objectives:	 To	describe	differences	 in	 follow	up	 compliance	 and	emergency	department	 (ED)	
visits	between	ballistic	and	non-ballistic	 lower	extremity	 fracture	patients	at	an	urban	Level	1	
Trauma	Center.	
		
Methods:	Retrospective	review	of	612	patients	with	tibia	or	femur	fractures	treated	surgically	at	
Grady	Memorial	Hospital	between	9/1/13	and	8/31/15	was	performed.	Data	were	collected	on	
demographics;	injury	type;	injury	severity	score	(ISS);	homelessness	status;	number	of	missed,	
canceled,	and	attended	follow	up	visits;	whether	the	follow	up	visit	was	scheduled	on	discharge;	
and	 number	 of	 ED	 visits	 related	 to	 the	 procedure.	 The	 primary	 outcome	 was	 a	 compliance	
fraction,	calculated	as	(attended	follow	up	visits	/	[attended	follow	up	visits	+	missed	follow	up	
visits]),	with	greater	than	0.75	set	as	high	compliance.			
	
Results:	 612	 patients	 with	 operative	 treatment	 lower	 extremity	 fractures	 were	 analyzed.	 In	
univariate	analysis	as	compared	to	non-ballistic,	ballistic	patients	were	younger	(30.8	±	10.4	years	
v.	41.6	±	16.6	years,	p<0.0001),	male	(92.6%	v.	68%,	p<0.0001),	and	African-American	(90.1%	v.	
63.1%,	p<0.0001);	and	had	a	shorter	length	of	stay	(5.00	days	(interquartile	range	5.00)	v.	8.00	
days	(interquartile	range	9.00),	p<0.0001).	In	bivariate	logistic	regression	analysis,	having	a	non-
ballistic	fracture	(OR	1.73,	1.13-2.64,	p=0.01),	not	having	an	ED	visit	(OR	2.08,	1.30-3.33,	p=0.002),	
and	being	female	(OR	1.82,	1.27-2.61,	p=0.001)	were	predictors	of	high	compliance,	while	having	
the	follow	up	visit	scheduled	on	discharge	was	not.	Having	a	ballistic	fracture	(OR	1.95,	1.20-3.16,	
p=0.006),	homelessness	(3.91,	1.53-9.98,	p=0.006),	and	being	African-American	(OR	2.26,	1.26-
4.05,	p=0.05)	were	predictors	of	having	≥1	ED	visit.		
	
Conclusion:	Our	data	can	help	identify	 lower	extremity	fracture	patients	at	higher	risk	for	 low	
follow	up	compliance	and	having	an	ED	visit.	Future	studies	should	explore	methods	to	increase	
follow	up	rates,	which	in	turn	can	decrease	healthcare	costs	associated	with	unnecessary	ED	visits.	
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The	Thoracolumbar	Injury	Classification	and	Severity	Score	in	

Children:	A	Validity	Study	

	
	
Omar	I.	Ramadan+,	Joseph	H.	Miller*,	MD,	Ross	L.	Dawkins*,	MD,	Michael	C.	Lysek+,	Sarah	T.	

Garber^,	MD,	Elizabeth	N.	Kuhn*,	MD,	R.	Shane	Tubbs*,	PhD,	Brandon	G.	Rocque*,	MD,	Marion	
L.	Walker*,	MD,	James	M.	Johnston*,	MD,	and	Curtis	J.	Rozzelle*,	MD	

	
+	University	of	Alabama	School	of	Medicine,	Birmingham,	AL	

*	Department	of	Neurosurgery,	University	of	Alabama	at	Birmingham,	Birmingham,	AL	
^	Department	of	Neurosurgery,	University	of	Utah,	Salt	Lake	City,	UT	

	
	
Purpose:	There	are	multiple	classification	systems	for	injuries	of	the	thoracolumbar	spine.	The	
more	recent	Thoracolumbar	Injury	Classification	and	Severity	Score	(TLICS)	has	been	shown	to	
be	a	valid	and	reliable	tool	 for	adult	patients,	but	 its	use	 in	children	has	not	been	extensively	
studied.	The	primary	objective	of	this	study	is	to	assess	the	validity	of	the	TLICS	system	in	the	
pediatric	population.	
	
Methods:	A	retrospective	review	of	 the	medical	 records	was	completed	for	pediatric	patients	
with	acute,	traumatic	thoracolumbar	fractures	at	two	Level	1	trauma	centers.	A	TLICS	score	was	
calculated	for	each	patient	using	computed	tomography	and	magnetic	resonance	images,	along	
with	 the	neurologic	 examination	 recorded	 in	 the	patient’s	medical	 record.	 TLICS	 scores	were	
compared	with	the	type	of	treatment	received.	
	
Results:	TLICS	calculations	were	completed	for	165	patients	over	an	11-year	period.	The	average	
patient	age	was	11.1	(±4.2)	years,	55.8%	were	male,	and	82.0%	were	white.	The	most	common	
mechanisms	of	injury	were	motor	vehicle	accident	(41.3%),	fall	(31.7%),	sports	related	(10.8%),	
and	 ATV	 accident	 (7.8%).	 The	mean	 TLICS	 score	 was	 2.98	 (±2.87).	 The	 TLICS	 scoring	 system	
matched	the	actual	treatment	in	89.3%	of	cases	when	patients	with	a	neutral	score	of	4	were	
excluded	from	analysis.	The	degree	of	concordance	between	the	suggested	treatment	and	the	
actual	treatment	was	good,	as	evidenced	by	the	kappa	coefficient	of	0.708.	If	a	neutral	score	of	
4	was	included	in	the	analysis,	then	the	scoring	system	matched	actual	treatment	in	90.3%	of	
cases,	with	a	kappa	coefficient	of	0.741.	
	
Discussion/Conclusion:	The	TLICS	system	demonstrates	good	validity,	accurately	correlating	with	
a	 surgeon’s	 decision	 to	 offer	 conservative	 or	 surgical	management	 in	 pediatric	 patients	with	
thoracolumbar	 injuries.	 Further	 investigation	 needs	 to	 be	 completed	 on	 the	 reliability	 of	 the	
scoring	system.174	
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Comprehensive	analysis	of	transcription	factor	binding	in	human	liver	

yields	insight	into	mechanisms	of	tissue-specific	gene	regulation	with	

implications	for	development	and	disease	

	
	
Ryne	C.	Ramaker*+	Daniel	Savic+,	Andrew	A.	Hardigan*+,	Sara	J.	Cooper+,	PhD,	and	Richard	M.	
Myers+,	PhD;	*University	of	Alabama	at	Birmingham,	Birmingham,	AL,	+HudsonAlpha	Institute	

for	Biotechnology,	Huntsville,	AL	
	
	
Purpose:	Efforts	to	catalog	genome-wide	transcription	factor	(TF)	binding	by	consortia	like	the	
Encyclopedia	of	DNA	Elements	(ENCODE)	have	provided	valuable	insights	into	genome	function	
and	gene	regulation.	However,	nearly	all	analyses	have	been	performed	in	a	limited	number	of	
immortalized	cell	lines	grown	in	artificial	culture	conditions	and	likely	underestimate	inter-tissue	
and	inter-individual	heterogeneity	and	make	organismal-level	inferences	challenging.		
	
Methods:	We	performed	 chromatin	 immunoprecipitation	 sequencing	 (ChIP-Seq)	on	20	 TFs	 in	
healthy	adult	and	adolescent	liver	tissues.	We	subsequently	integrated	ChIP-Seq	data	with	RNA-
sequencing	data	from	each	tissue	and	publically	available	expression	quantitative	trait	loci	(eQTL),	
genome-wide	 association	 study	 (GWAS),	 and	 whole	 genome	 sequencing	 (WGS)	 data	 from	
healthy	and	cancerous	tissue.	
	
Results:	6%	of	transcripts	possessed	6	or	more	TF	binding	sites	within	1Kb	of	their	transcription	
start	site	and	the	number	of	neighboring	TFs	was	highly	correlated	with	transcript	expression	
(rho=0.533).	 A	 TF	 pathway	 analysis	 revealed	 enrichment	 for	 binding	 near	 genes	 in	 core	 liver	
metabolic	pathways	and	private	binding	by	a	subset	of	TFs	near	pathways	regulating	cell	division.	
Most	TFs	were	enriched	for	binding	proximal	to	liver-specific	transcripts	(p<0.0001)	and	eQTLs	
(p<0.01).	GABPA	was	implicated	as	a	driver	of	heterogeneity	with	low	concordance	across	tissues,	
high	degree	of	overlap	with	eQTLs,	and	binding	proximal	to	high-variance	genes.	TF	binding	sites	
were	poorly	conserved	on	average,	however	a	machine	learning-based	approach	identified	high	
conservation	 at	 sequences	 most	 predictive	 of	 TF	 binding.	 TF	 binding	 sites	 were	 relatively	
protected	 from	 differential	 methylation	 and	 structural	 variation	 in	 cancer,	 but	 FOXA1	 was	
enriched	 for	 increased	 methylation,	 somatic	 mutation	 burden,	 and	 deletion	 events.	 Several	
cancer	WGS	 and	GWAS	 SNVs	were	 identified	 at	 sites	 predicted	 to	 be	 highly	 disruptive	 to	 TF	
binding.		
	
Conclusion:	We	provide	a	comprehensive	analysis	of	TF	binding	in	liver	tissue	revealing	insights	
into	tissue-specific	gene	regulation	and	mechanisms	driving	heterogeneity	and	disease.	
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Validation	and	Usefulness	of	Regional	Strain	Analysis	with	

Multidetector	Computed	Tomography	in	a	Diffuse	Fibrosis	Population	

	
	

Fabio	S.	Raman*,	Sameera	Grandhi*,	Jonathan	McConathy,	MD,	PhD*,	Department	of	
Radiology,	University	of	Alabama	at	Birmingham	

	
	
Background:	 Regional	 strain	 analysis	 of	 the	myocardium	 has	 the	 potential	 to	 diagnose	 early	
dysfunction	of	the	myocardium,	but	methods	for	strain	analysis	have	generally	not	been	available	
for	multi-detector	computed	tomography	(MDCT).		The	purpose	of	this	study	was	to	evaluate	a	
novel	method	for	regional	strain	analysis	by	MDCT.	
	
Methods:	 Strain	 analysis	 was	 performed	 on	 cine	 MDCT	 image	 of	 the	 left	 ventricle	 with	
multimodality	tissue	tracking	(MTT)	algorithm.		The	standard	of	reference	was	harmonic	phase	
analysis	(HARP)	of	cardiac	magnetic	resonance	(CMR)	tagged	cine	images	performed	at	3.0	Tesla.		
Fifteen	swine	were	imaged	using	both	CMR	and	320-slice	MDCT	at	less	than	50	msec	temporal	
resolution.		Three	groups	were	evaluated:	a	sham	surgery	control	group	(n=5),	an	aortic	banding-
induced	cardiac	hypertrophy	group	(n=5),	and	aortic	banded-Cyclosporine	A	treated	group	(n=5).	
Histological	samples	of	the	myocardium	were	obtained	four	weeks	after	imaging	acquisitions.		
	
Results:	 Global	 metrics	 (ejection	 fraction	 and	 volumes)	 showed	 no	 significant	 differences	
between	groups.		There	was	moderate	correlation	of	strain	values	for	MDCT	and	CMR	(e.g.,	radial	
strain,	r=0.55;			circumferential	strain,	r=0.40).		Regional	strain	from	MTT	MDCT	detected	greater	
regional	strain	in	the	banded	group	(P<0.05)	relative	to	other	animals.	Histology	results	showed	
aortic	banded	animals	had	a	higher	level	of	fibrosis	(P=0.001)	than	the	control	group.		
	
Conclusion:	Our	study	points	to	the	potential	of	measuring	regional	strain	by	MDCT,	indicating	
change	in	myocardial	function	that	is	not	otherwise	detected	using	global	metrics	of	myocardial	
function.	
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Moderate	chronic	fetal	alcohol	exposure	causes	a	motor	learning	

deficit	in	adult	outbred	Swiss-Webster	mice	

	
	

Tyler	H.	Reekes*,	H.	Thomas	Vinyard	III*,	William	Echols*,	Andrew	J.	Eubank	III,	Michael	D.	
Bouldin,	William	H.	Murray,	Stephen	Brewer,	Blake	T.	Brown,	Harold	L.	Willis	J.,	Zachary	

Tabrani,	Carlita	B.	Favero,	Erin	BD	Clabough	Ph.D.	(corresponding	author)	
	
	
Prenatal	ethanol	exposure	can	negatively	affect	development,	causing	physical	and/or	cognitive	
deficits	 in	 the	 offspring.	 Behavioral	 changes	 are	 typically	 characterized	 in	 the	 early	 postnatal	
period,	but	they	can	also	persist	into	adulthood.	The	extent	of	Fetal	Alcohol	Spectrum	Disorder	
(FASD)	abnormalities	depends	upon	the	amount	and	manner	of	ethanol	intake,	leading	to	the	
development	of	a	large	variety	of	animal	models.	In	order	to	mimic	the	genetically	diverse	human	
condition,	we	examined	an	outbred	strain	of	mice	exposed	to	chronic	gestational	ethanol	and	
characterized	subsequent	behavioral	alterations	during	adulthood.	To	detect	deficits	in	cognitive	
ability	 and/or	 motor	 function,	 we	 ran	 the	 mice	 through	 tests	 designed	 to	 detect	 either	
memory/learning	ability	or	motor	strength/skill.	We	tested	cognitive	responses	using	the	Barnes	
Maze	and	the	Open	Field	Aversion	Test,	and	motor	skills	using	Kondziela’s	Inverted	Screen	Test	
and	the	rotorod.	As	adults,	the	FASD	mice	showed	no	significant	differences	on	grip	strength,	
open	 field,	or	 the	Barnes	maze;	however,	we	 found	 that	outbred	mice	who	had	experienced	
moderate	prenatal	ethanol	exposure	were	slower	to	learn	the	rotorod	as	adults,	though	they	did	
not	 differ	 in	 overall	 performance.	 Our	 data	 suggests	 a	 specific	 FASD	 vulnerability	 in	 motor	
learning	ability,	and	also	opens	the	door	to	further	investigation	on	the	effect	of	ethanol	on	brain	
areas	involved	in	motor	learning,	including	the	striatum.	
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The	Role	of	Ovarian	Function	and	Interleukin	6	in	the	Regulation	of	

Skeletal	Muscle	Oxidative	Metabolism	in	Tumor	Bearing	Mice	

	
	

Olivia	G.	Reszczynski1,2,	Dennis	K.	Fix1,	Kimbell	L.	Hetzler1,	James	A.	Carson1,3	
1Integrative	Muscle	Biology	Laboratory,	Department	of	Exercise	Science,	School	of	Public	

Health,	University	of	South	Carolina,	Columbia,	SC,	USA.	
2Department	of	Chemistry	and	Biochemistry,	University	of	South	Carolina,	Columbia,	SC	USA	

3Center	for	Colon	Cancer	Research,	University	of	South	Carolina,	Columbia,	SC	USA	
	
	
Introduction:	Cachexia	 is	a	complex	metabolic	syndrome	resulting	from	an	underlying	disease	
(cancer)	that	involves	the	unintentional	loss	of	bodyweight,	including	muscle	and	fat	mass.		The	
IL-6	 family	 of	 cytokines	 have	 an	 established	 regulatory	 role	 in	 cachectic	 signaling	 in	 several	
preclinical	mouse	models.	Studies	regarding	cachexia	and	IL-6	have	 largely	been	conducted	in	
male	mice;	however,	our	 lab	has	noted	sex	differences	 in	 the	cachexia	development	and	 IL-6	
response	 using	 the	 ApcMin/+	 mouse.	 Elevated	 plasma	 IL-6	 in	 tumor	 bearing	 mice	 increases	
muscle	 inflammation	and	decreases	oxidative	metabolism.	 	 The	decrease	of	muscle	oxidative	
metabolism	during	cachexia	has	been	established	in	the	male	ApcMin/+	mouse	model	however,	
very	little	has	been	done	to	examine	the	role	of	ovarian	function	and	IL-6	in	the	regulation	of	
oxidative	metabolism	in	the	female.	
	
Purpose:	The	purpose	of	this	study	is	to	investigate	the	role	of	ovarian	function	and	interleukin	6	
on	 the	 regulation	of	 skeletal	muscle	oxidative	metabolism	 through	overall	oxidative	 capacity,	
mitochondrial	biogenesis	and	dynamics	in	tumor	bearing	mice.	
	
Methods:	Female	ApcMin/+	mice	were	divided	among	four	groups:	control	 (n=13),	sham+IL-6	
overexpression	(n=10),	OVX+vector	(n=10),	OVX+IL-6	(n=8).	Mice	underwent	electroporation	of	
an	IL-6	overexpression	or	control	vector	at	13	week	of	age.	At	18	weeks	mice	were	sacrificed	and	
hind-limb	muscles	were	collected.	The	tibialis	anterior	muscle	was	cryo-sectioned	and	mounted	
for	H&E	staining.	Mitochondrial	content	dynamics	were	examined	by	COX	assay	and	western	blot.		
	
Results:	A	main	effect	of	IL-6	increased	MHC	IIA	positive	myofibers	and	decreased	myofiber	cross	
sectional	 area.	 Ovariectomy	 increased	 COX	 enzyme	 activity	 which	 was	 attenuated	 by	 IL-6	
overexpression.	Additionally,	ovariectomy	decreased	pgc-1	protein	expression.	There	was	also	
main	 effect	 of	 ovariectomy	 to	 increase	muscle	 FIS-1	 protein	 expression	 independent	 to	 IL-6	
overexpression.	These	 results	 suggest	a	 role	 for	ovarian	 function	 in	 the	 regulation	of	 skeletal	
muscle	oxidative	metabolism.	
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Analysis	of	Preoperative	Resting	Energy	Expenditure,	Surgery	Type,	

and	Change	in	Resting	Expenditure	with	Weight	Loss	

	
	

Scott	Thomas	Richardson,	Dimitrios	Stefandis	MD	and	PhD	
	
	
Purpose:	Resting	energy	expenditure	(REE)	is	the	amount	of	energy	expended	while	an	individual	
is	at	rest	and	provides	a	measure	of	metabolism.	Most	obese	patients	believe	that	their	slow	
metabolism	is	the	main	reason	for	their	obesity.	Bariatric	surgery	is	the	most	effective	treatment	
for	morbid	obesity,	however,	little	is	known	about	the	influence	of	pre-operative	resting	energy	
expenditure	 (REE)	 on	 post-operative	 weight	 loss.	 The	 objective	 of	 this	 study	 was	 to	 assess	
whether	 pre-operative	 REE	 can	 be	 used	 to	 predict	 weight	 loss	 after	 bariatric	 surgery,	 if	 REE	
changed	significantly	as	a	 result	of	weight	 loss,	and	whether	 it	was	 influenced	by	 the	 type	of	
bariatric	 procedure	 performed	 (Roux-en-Y	 gastric	 bypass	 (RYGB)	 versus	 the	 vertical	 sleeve	
gastrectomy	(VSG).		
	
Method:	 A	 retrospective	 analysis	 of	 a	 prospectively	 maintained	 database	 of	 all	 patients	
undergoing	bariatric	surgery	between	January	2006	and	December	2015	at	Carolinas	Healthcare	
System	 was	 reviewed.	 All	 patients	 who	 had	 undergone	 RYGB	 or	 VSG,	 had	 undergone	 a	
preoperative	DEXA	scan	and	REE	measurement,	and	had	at	least	a	1	year	follow	up	duration	were	
reviewed.		The	association	of	the	initial	lean	body	mass	resting	energy	expenditure	(LBM-REE)	
and	 one-year	 post-operative	 percent	 excess	weight	 loss	 (%EWL)	was	 assessed	 using	 Pearson	
correlation.	 %EWL	 and	 the	 change	 in	 REE	 after	 RYGB	 and	 VSG	 were	 compared	 with	 an	
independent	sample	t-test.	Patients	who	had	both	a	pre-operative	and	a	second	REE	at	one	year	
follow	up	were	also	compared	to	assess	any	changes	in	REE	after	surgery	over	time.	
	
Results	:	Of	 405	patients	 (RYGB	n	 =	 228	 and	VSG	n	 =	 108)	 analyzed,	 no	 correlation	was	 seen	
in	%EWL	and	pre-operative	LBM-REE.	The	bariatric	procedure	performed,	between	the	VSG	and	
RYGB,	did	influence	%EWL,	with	the	RYGB	causing	an	increase	in	%EWL	(53	±	19%)	over	the	VSG	
(44	±	19%).	A	significant	difference	was	seen	in	the	change	in	REE	over	a	one-year	period	in	the	
patients	analyzed.	RYGB	significantly	reduced	IC-REE	relative	to	VSG.	No	difference	was	seen	in	
LBM-REE	change	between	the	VSG	and	RYGB.	
	
Conclusions:	 Patient	pre-operative	REE	does	not	 accurately	predict	weight	 loss	 after	bariatric	
surgery.	Additionally,	REE	was	found	to	significantly	decline	after	bariatric	surgery.	In	contrasting	
the	RYGB	and	VSG	bariatric	procedures,	the	RYGB	decreased	REE	significantly	more	than	VSG,	
likely	as	a	result	of	its	superior	%EWL.	These	findings	may	be	important	for	patient	counseling.	
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Neurocognitive	Assessment	of	Emergency	Department	Concussions	

Using	a	Modified	Sports	Concussion	Assessment	Tool	

	
	

William	L.	Riley,	MS.	Lauren	Walter,	MD*.	Emergency	Medicine,	UAB,	Birmingham,	AL.	
	
	
INTRODUCTION:	In	the	US,	an	estimated	1.7	million	concussions	occur	annually	and	over	80%	of	
these	present	to	emergency	departments	(ED).	The	Sport	Concussion	Assessment	Tool	-2	(SCAT-
2)	is	a	well-validated	standardized	examination	that	is	frequently	used	to	diagnose	and	measure	
the	 acute	 effects	 of	 sports	 related	 concussion	 on	 athletic	 sidelines.	 	 SCAT-2	 is	 limited	 in	 its	
practical	application	 in	the	ED	setting	however	due	to	 its	 length	as	well	as	exam	components	
which	are	less	appropriate	to	the	ED	environment.	
	
OBJECTIVE:	The	objective	of	this	study	was	to	develop	a	novel	instrument	which	could	be	more	
practically	applied	in	the	ED	setting	to	accurately	identify	patients	with	concussions.	
	
METHODS:	We	recruited	head	injury	patients	at	risk	for	concussion	to	non-head-injury	patients	
who	 presented	 to	 the	 University	 ED.	 A	 modified	 SCAT-2	 was	 administered	 to	 evaluate	 the	
neurocognitive	status	of	participants,	including	evaluation	of	associated	symptom	severity	and	
cognitive	 status.	The	subsections	were	graded	 individually	and	compared	 to	 factors	 that	best	
stratified	 patients.	 	 From	 this	 comparison,	 the	 subsequent	 SCAT-ED,	 a	 novel	 tool	 for	 ED	
concussion	diagnosis	tool,	was	developed.		
	
RESULTS:	 28	 patients	 with	 head	 injuries	 and	 28	 negative	 controls	 were	 enrolled.	 Using	 the	
modified	SCAT-2	 instrument,	 ‘concussion’	participants	and	non-concussion	patients	scored	an	
average	of	57	and	51	out	of	71,	respectively,	with	lower	being	indicative	of	worse	impairment.	
The	SCAT-ED	tool	was	minimized	to	a	symptom	score,	total	number	of	symptoms	and	physical	
signs	totaling	a	possible	86	points,	with	higher	scores	being	more	indicative	of	a	concussion.	Using	
this	SCAT-ED	assessment,	concussion	patients	scored	an	average	of	34	out	of	86	and	controls	
scored	an	average	of	19.		
	
CONCLUSION:	 The	 equally	 stratified	 results	 show	 the	 SCAT-ED	 serves	 to	 identify	 concussions	
equally	as	well	as	the	modified	SCAT-2	assessment	tool,	while	being	much	more	applicable	to	the	
emergency	setting.	
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Spatiotemporal	Expression	Profiles	of	fgf4	and	fgf8	Signaling	

Molecules	During	Injury-mediated	Regeneration	in	the	Zebrafish	

Mesonephros	
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Purpose:	Acute	kidney	injury	(AKI)	 is	a	 leading	cause	of	progression	to	chronic	kidney	disease,	
affecting	more	than	20	million	Americans.	Researchers	use	zebrafish	to	explore	mechanisms	of	
kidney	regeneration	due	to	their	ability	to	form	new	nephrons	following	injury,	a	feature	lacking	
in	 humans.	 Fibroblast	 growth	 factors	 (FGFs)	 are	 known	 regulators	 of	 mammalian	 kidney	
organogenesis	and	are	therefore	possibly	involved	in	kidney	regeneration	in	zebrafish.	The	main	
objective	 of	 the	 project	 was	 to	 better	 understand	 the	 roles	 of	 FGF	 signaling	 in	 kidney	
regeneration	following	acute	injury.		
	
Methods:	 In	 order	 to	 induce	 AKI,	 we	 injected	 the	 potent	 nephrotoxin	 gentamicin	 into	 adult	
zebrafish.	We	then	used	in	situ	hybridization	(ISH)	to	monitor	expression	of	the	lhx1a	gene,	which	
marks	 regenerating	 nephrons.	 ISH	 was	 additionally	 used	 to	 examine	 expression	 of	 dusp6,	 a	
known	FGF	response	gene.	We	used	RT-PCR	expression	screening	to	determine	which	FGFs	are	
induced	 and	 repressed	 following	 AKI.	 Finally,	 	 ISH	 allowed	 us	 to	 examine	 spatiotemporal	
expression	of	fgf4	and	fgf8,	two	of	the	FGFs	activated	after	injury.	
	
Results:	Numerous	nephrogenic	cell	aggregates	expressing	both	 lhx1a	and	dusp6	are	 induced	
following	 AKI.	 FGF	 receptor	 inhibition	 blocked	 formation	 of	 these	 cell	 aggregates.	 RT-PCR	
expression	screening	revealed	various	FGFs	to	be	activated	and	inhibited.	 ISH	showed	distinct	
expression	profiles	of	fgf4	and	fgf8	in	regenerating	kidneys.		
	
Discussion/Conclusion:	 Gentamicin	 injury	 induces	 nephron	 regeneration.	 Induction	 of	 dusp6	
following	injury	implicates	FGFs	in	neo-nephrogenesis,	and	inhibition	of	FGF	signaling	after	injury	
represses	regeneration.	The	expression	patterns	of	fgf4	and	fgf8	suggest	a	role	in	renal	tubule	
regeneration.	 The	 evidence	 so	 far	 points	 to	 a	 role	 of	 fgf4	 in	 nephron	 formation	 and	 fgf8	 in	
establishing	new	nephron	attachment	sites.	
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ST6Gal-I	Serves	as	a	Major	Pro-Survival	Molecule	in	Tumor	Cells	

	
	

Andrew	R.	Schroeder,	Colleen	M.	Britain,	Susan	L.	Bellis,	PhD*	
	

*Cell,	Developmental	and	Integrative	Biology,	University	of	Alabama	at	Birmingham,	
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Purpose:	In	this	study	we	set	out	to	evaluate	how	cancer	cells	expressing	the	glycosyltransferase	
ST6Gal-I	 are	 able	 to	 resist	 serum	 deprivation	 and	 maintain	 proliferative	 ability	 even	 in	 the	
absence	of	growth	factors.		
	
Methods:	 OV4	 ovarian	 cancer	 cells	 with	 forced	 ST6Gal-I	 over	 expression	 (OE)	 and	 BxPC3	
pancreatic	cancer	cells	with	shRNA	knockdown	(KD)	of	ST6Gal-I	were	serum	starved	for	varying	
time	points.	Serum	deprived	cells	were	collected	and	analyzed	via	western	blot	for	the	expression	
of	the	pro-survival	molecules	p-Akt	and	p-p70S6K.	These	cells	were	also	evaluated	by	qRT-PCR	
for	the	relative	expression	of	cIAP2,	an	inhibitor	of	apoptosis,	and	IL6	and	IL8,	cytokines	involved	
in	inflammatory	response	and	angiogenesis.		
	
Results:	 Upon	 serum	 starvation,	 ST6Gal-I	 expressing	 cells,	 OV4	 OE	 and	 BxPC3	 EV,	 showed	
increased	activation	of	Akt	and	p-70S6K	and	 increased	expression	of	cIAP2,	 IL6,	and	IL8	when	
compared	with	non-ST6Gal-I	expressing	counterparts.			
	
Discussion:	 The	 activation	 of	 Akt	 and	 p70S6K	 by	 cells	 expressing	 ST6Gal-I	 indicates	 that	 the	
addition	of	sialic	acids	to	surface	glycoproteins	by	ST6Gal-I	plays	a	critical	role	in	cell	survival.	The	
activation	of	Akt	and	p70S6K	upon	serum	starvation	suggests	that	ST6Gal-I	expression	is	enabling	
proliferation	 despite	 adverse	 conditions.	 The	 increased	 expression	 of	 cIAP2,	 IL6,	 and	 IL8	 in	
ST6Gal-I	expressing	cells	suggests	that	elevated	surface	sialylation	not	only	allows	cells	to	evade	
apoptosis,	 but	 also	 suggests	 that	 ST6Gal-I	 activity	 enables	 tumors	 to	 continue	 growing	 by	
prompting	angiogenesis	to	supply	energy	and	growth	factors.		
	
Conclusion:	In	this	study,	we	demonstrated	that	cancer	cells	were	able	to	survive	growth	factor	
deprivation	in	a	ST6Gal-I-dependent	manner.	This	novel	finding	could	aid	in	the	development	of	
future	treatments	for	both	pancreatic	and	ovarian	cancer.	
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Structural	and	Functional	Studies	of	the	Metastatic	Factors	P-Rex1	

and	P-Rex2	
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Metastases	are	known	to	cause	90%	of	human	cancer	mortalities,	and	 there	 remain	no	clear	
methods	for	optimal	treatment.	G	protein-coupled	receptors	(GPCRs),	one	of	the	largest	family	
of	 cell	 surface	 receptors	 in	 the	human	genome,	 are	 implicated	 in	 the	development	of	 tumor	
growth	 and	 metastasis.	 One	 downstream	 target	 of	 GPCRs	 is	 the	 phosphatidylinositol	 3,4,5-	
trisphosphate	(PIP3)-dependent	Rac	exchanger	(P-	Rex)	family	of	RhoGEFs,	which	in	turn	control	
the	activity	of	Rho	GTPases—key	regulators	of	cell	motility.	The	P-Rex	family	includes	P-Rex1	and	
P-Rex2,	which	 are	 activated	 by	 both	 the	 lipid	 PIP3,	 generated	 by	 activated	 receptor	 tyrosine	
kinases,	and	free	Gβγ	subunits,	generated	by	activated	GPCRs.	The	P-Rex	family	thus	represents	
a	 convergence	 point	 of	 signaling	 through	 different	 families	 of	 cell-surface	 receptors.	 P-Rex	
proteins	are	composed	of	multiple	domains,	each	of	which	may	play	a	different	role	 in	P-Rex	
activity	 and	 recruitment	 to	 the	 cell	 membrane	 where	 substrates	 are	 located.	 However,	 the	
molecular	 basis	 behind	 P-Rex	 regulation	 is	 poorly	 understood.	 Here	 we	 present	 the	 crystal	
structure	of	the	P-Rex2	Pleckstrin	homology	(PH)	domain,	which	binds	PIP3.		
	
Previously,	high-throughput	 screening	was	performed	 in	 the	 lab	 searching	 for	molecules	 that	
target	the	PIP3-binding	site,	as	these	molecules	might	 inhibit	P-Rex	activation.	Six	compounds	
were	identified	that	bind	to	the	P-Rex	PH	domain,	but	we	have	not	yet	confirmed	that	they	bind	
the	PIP3	site.	In	order	to	investigate	this,	I	am	attempting	to	co-crystallize	the	compounds	with	
the	PH	domains	of	P-Rex1	and	P-Rex2.	This	can	provide	insight	into	how	these	small	molecules	
bind	the	PH	domain	and	facilitate	their	modification	to	improve	their	interaction	with	the	protein,	
potentially	leading	to	a	novel	drug	with	anti-metastatic	properties.	I	am	also	performing	further	
crystallographic	studies	on	longer	P-Rex2	constructs	to	determine	the	role	that	domains	within	
the	protein	may	play	in	autoregulation.	
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Virologic	characteristics	associated	with	transmission	of	CMV	via	

breast	milk	
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Purpose:	 Cytomegalovirus	 (CMV)	 is	 a	 leading	 non-genetic	 cause	 of	 hearing	 loss	 and	
developmental	disabilities.	About	half	of	 the	 infants	exposed	 to	CMV	 in	breast	milk	 (BM)	will	
become	infected	during	the	first	6	months.	The	overall	goal	of	the	project	is	to	exploit	this	in	vivo	
model	 acquisition	 to	 define	 virologic	 and	 immunologic	 correlates	 of	 CMV	 transmission.	 The	
objective	was	to	examine	virologic	characteristics	associated	with	BM	transmission	of	CMV.		
	
Methods:	CMV	seropositive	mothers	and	their	babies	were	enrolled	 in	a	prospective	study	to	
monitor	for	CMV	acquisition	during	the	first	6	months	of	life.	Using	real-time	PCR,	CMV	shedding	
in	BM	samples	from	28	mothers	whose	infants	acquired	CMV	(transmitters)	and	20	mothers	with	
uninfected	infants	was	determined.	CMV	load	and	duration	of	shedding	were	compared	between	
transmitters	and	non-transmitters.	Genotyping	of	CMV	envelope	glycoproteins,	gB,	gH,	and	gN	
in	BM	and	infant	saliva	was	performed.		
	
Results:	All	study	women	had	CMV	in	BM	at	least	once	during	the	study.	More	transmitters	(46%)	
had	CMV	in	BM	at	the	1st	visit	compared	with	20%	of	non-transmitters.	Most	transmitters	(82%)	
had	 CMV	 in	 BM	 at	 � 3	 visits	 compared	 with	 only	 15%	 of	 non-transmitters	 (p=<.0001).	
Transmitters	also	shed	CMV	in	BM	for	significantly	longer	periods	(60.7	±	43.0	days)	than	non-
transmitters	 (10.4	 ±	 17.3	 days).	 The	 mean	 peak	 BM	 CMV	 load	 was	 significantly	 higher	 for	
transmitters	 (2.3x104	 copies/mL)	 than	 non-transmitters	 (1.4x103	 copies/mL).	 Two	 or	 more	
genotypes	 were	 observed	 in	 majority	 of	 BM	 and	 infant	 saliva	 without	 significant	 statistical	
difference.							
	
Discussion/	 Conclusion:	 Significant	 differences	 in	 CMV	 shedding	 and	 viral	 load	 in	 BM	 were	
observed	in	transmitters	and	non-transmitters.	Transmitting	women	shed	longer	with	higher	viral	
loads	compared	to	non-transmitters.	The	occurrence	of	transmission	of	multiple	virus	strains	via	
breast	 milk	 was	 documented.	 	 The	 study	 is	 ongoing	 to	 examine	 immunologic	 correlates	 of	
transmission.	
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Role	of	Pulmonary	Microbiome	Induced	Inflammation	in	

Bronchopulmonary	Dysplasia	
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Background:	Bronchopulmonary	dysplasia	(BPD)	is	a	chronic	lung	condition	of	prematurity	that	
is	marked	by	alveolar	hypoplasia	and	 inflammation.	Utilizing	 recent	microbiome	analyses,	we	
have	discovered	that	the	airways	of	infants	with	BPD	are	marked	by	an	increased	abundance	of	
Proteobacteria.		
	
Hypothesis:	We	hypothesized	 that	 increased	 abundance	of	 Proteobacteria	 leads	 to	 increased	
inflammation,	and	hence	contributes	to	the	pathogenesis	of	BPD.		
	
Methods:	a.In	vitro:	Human	Bronchial	Epithelial	cells	(NHBE),	with	and	without	collagen,	were	
exposed	to	Proteobacteria	(E.Coli)	in	both	normoxic	and	hyperoxic	conditions.	Cell	supernatents	
were	taken	at	T0	and	T12.	The	cell	aspirates	were	analyzed	using	mass	spectrometry	(MS)	for	
inflammatory	matrikine	Ac-PGP	(a	potent	neutrophil	chemotactic	tripeptide).	b.In	vivo:	Using	the	
established	hyperoxia	model	of	BPD,	mice	were	exposed	to	hyperoxic	conditions	 (85%	O2)	or	
normoxic	 conditions	 (21%	 O2)	 from	 PN	 3-14.	 Both	 hyperoxic	 and	 normoxic	 mice	 were	
administered	escalating	doses	of	 either	 Proteobacterial	 products	 (LPS)	 or	 control	 (PBS).	Mice	
were	harvested,	serum	and	lung	tissue	were	collected	at	PN	14.	Lungs	were	also	inflation	fixed	
for	histology	and	morphometry.	Ac-PGP	was	measured	in	serum	by	MS.		
	
Results:	 In	vitro:	NHBE	cells	exposed	to	hyperoxic	conditions	showed	more	Ac-PGP	expression	
than	 normoxic	 cells.	 Proteobacteria	 inoculation,	 in	 both	 normoxic	 and	 hyperoxic	 conditions	
significantly	increased	the	Ac-PGP	expression	compared	to	controls	(p<0.001).	
In	vivo:	As	expected	hyperoxia	mice	had	decreased	alveolarization	compared	to	normoxia	mice	
(Radial	Alveolar	Counts,	p<0.05),	but	the	alveolarization	in	both	normoxia	and	hyperoxia	mice	
were	worsened	with	the	administration	of	LPS	(Radial	Alveolar	Counts,	p<0.05).	Both	normoxia	
and	hyperoxia	mice	exposed	to	LPS	had	significantly	 increased	expression	of	Ac-PGP	in	serum	
compared	to	controls	(p<0.05).		
	
Conclusion:	 Proteobacteria	 exposure	 stimulates	 Ac-PGP	 release	 in	 vivo	 and	 in	 vitro	 in	 both	
normoxia	 and	 hyperoxia	 conditions.	 This	 Proteobacteria	 induced	 matrikine	 production	 may	
explain	the	mechanisms	of	inflammation	in	BPD.	
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Disturbed	Succession	of	the	Microbiome	in	Neonates	Allows	

Opportunists	to	Bloom	
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Purpose:	Primary	succession	of	microbial	species	that	populate	the	mammalian	intestinal	tract	is	
critically	 important	 to	 host	 health.	 During	 infancy,	 especially	 in	 premature	 infants,	 the	
microbiome	 is	 vulnerable	 to	 blooms	 of	 opportunistic	 pathogens.	 These	 microbes	 may	 also	
translocate	from	the	 intestines	 into	the	bloodstream,	causing	Late	Onset	Sepsis	(LOS).	Clinical	
investigations	have	suggested	a	role	for	the	microbiome	in	the	pathogenesis	of	LOS,	but	the	exact	
mechanisms	remain	unclear.	
	
Methods:	 Using	 a	 novel	 murine	model	 of	 LOS	 with	 culture-based	 and	 16s	 rRNA	 sequencing	
techniques,	we	show	that	early	microbiome	“health”	is	essential	to	buffer	intestinal	blooms	and	
prevent	blood-borne	infection.	By	engineering	Klebsiella	pneumoniae	to	express	either	luciferase	
or	green	fluorescent	protein,	we	track	can	track	translocation	from	the	intestines	in	real	time	and	
subsequently	into	the	periphery	using	multiple	imaging	modalities.		
	
Results:	 We	 find	 gnotobiotic	 rearing	 or	 broad-spectrum	 antibiotic	 exposure	 increases	
opportunistic	outgrowth	and	rates	of	sepsis.	Susceptibility	correlates	with	decreased	richness	in	
the	intestinal	microbiome	and	increased	translocation.	Interestingly,	only	gram-negative	and	not	
gram-positive-specific	antibiotics	negatively	alter	the	susceptibility	to	blooms	from	either	gram-
negative	or	gram-positive	organisms.	This	requirement	of	microbial	diversity	is	both	necessary	
and	sufficient	for	protection	from	infection,	as	both	germ	free	or	ASF	adults	succumb	to	sepsis,	
and	fecal	transplantation	from	older	weanlings	protects	neonates.		
	
Discussion:	Taken	together,	these	data	suggest	that	the	pioneering	members	of	the	microbiome	
offer	 an	 important	 buffering	 capacity	 to	 prevent	 overgrowth	 and	 blood-borne	 infections	 by	
potentially	invasive	organisms.	Perturbing	colonization	dynamics	of	the	microbiome	through	the	
use	of	broad-spectrum	gram-negative	antibiotics	may	dramatically	reduce	this	capacity	and	lend	
an	already	vulnerable	host	further	susceptible	to	opportunistic	infections.	
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3D	Modeling	of	Neointimal	Hyperplasia—A	Novel	Approach	to	

Studying	Arteriosclerosis	
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Thousands	 of	 individuals	 in	 the	 United	 States	 suffer	 from	 end	 stage	 renal	 disease,	 requiring	
dialysis,	often	through	an	arteriovenous	fistula	(AVF).	Many	of	these	AVFs	fail	to	mature,	leading	
to	pathologic	atherosclerosis	that	inhibits	lifesaving	dialysis	treatment.	Underlying	mechanisms	
of	atherogenesis	and	failure	of	maturation	in	AVFs	remains	elusive.	Here	we	attempt	to	establish	
an	in	vitro	model	of	an	arteriovenous	fistula	that	recapitulates	the	phenotypic	changes	associated	
with	in	vivo	atherogenesis.	Using	previously	established	techniques	for	seeding	cells	to	create	co-
cultured	 3D	 models,	 we	 seek	 to	 optimize	 the	 best	 method	 for	 tubular	 formation	 of	 a	 3D	
bifurcated	surface	that	replicates	an	arteriovenous	fistula.	We	begin	with	two	tubular	structures,	
which	can	be	surgically	anastomosed	to	create	an	AVF	in	vitro.	Our	3D	in	vitro	model	recapitulates	
physiologic	conditions	in	order	to	better	understand	in	vivo	physiology	of	arteriovenous	fistulas.	
We	seek	to	optimize	vessel	mold	characteristics	by	measuring	burst	pressure,	suture	retention	
and	compliance.	Our	molding	assays	indicate	that	a	fibrin	based	co-culture	model	provides	the	
most	physiologic	 foundation	 for	a	perfused	3D	vessel	 in	vitro.	We	have	created	a	70mm	long	
cellular	tube	(inner	radius	3mm)	with	human	smooth	muscle	cells,	fibroblasts,	and	human	aortic	
endothelial	cells	at	a	ratio	of	40%,	50%,	and	10%,	respectively.	Our	cell-culture	model	is	capable	
of	withstanding	systemic	hemodynamic	pressures,	and	provides	an	optimistic	vision	for	surgical	
in	vitro	anastomosis	in	order	to	study	the	hemodynamic	effects	of	arteriovenous	fistulas.	3D	co-
culture	models	of	blood	vessels	provide	a	promising	tool	to	study	the	underlying	mechanisms	of	
atherogenesis	 in	 failing	 arteriovenous	 fistulas.	 In	 vivo	experiments	 are	expensive	 in	 time	and	
resources,	 require	 skillful	 surgery,	 and	 are	 burdened	 with	 complexity	 in	 hemodynamics	 and	
surgical	 variables.	 Our	 design	 provides	 a	 simplified,	 inexpensive,	 yet	 physiologically	 accurate	
model	to	study	hemodynamics	in	blood	vessels.	
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Caffeine	Treatment	Enhances	the	Heat	Shock	Response	and	Promotes	

Proteostasis	in	Caenorhabditis	elegans	
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Moderate	consumption	of	coffee	has	been	suggested	to	elicit	neuroprotective	effects	and	to	slow	
the	cognitive	decline	associated	with	aging.	We	were	therefore	 interested	 in	determining	the	
effects	 of	 coffee	 on	 the	 Heat	 Shock	 Response	 (HSR).	 The	 heat	 shock	 response	 is	 a	 highly	
conserved	cellular	response	that	functions	to	maintain	protein	homeostasis	during	stress.	The	
mammalian	HSR	is	mediated	by	the	transcription	factor	heat	shock	factor	1	(HSF1).	The	HSR	is	
conserved	in	the	soil-dwelling	nematode	Caenorhabditis	elegans,	and	is	mediated	by	the	HSF1	
homolog	HSF-1.	 During	 stress,	 HSF1	 transcribes	 heat-inducible	 chaperone	 genes	 that	 encode	
heat	shock	proteins	(HSPs),	such	as	HSP70,	that	function	as	molecular	chaperones	to	maintain	
proteostasis.	Induction	of	the	HSR	may	also	be	beneficial	for	protein-conformation	diseases	by	
preventing	protein	misfolding	and	aggregation,	and	as	such	has	been	proposed	as	a	therapeutic	
target	for	neurodegenerative	disorders.	To	determine	the	contribution	of	caffeine	in	regulating	
hsp-70	 mRNA	 induction,	 we	 compared	 the	 effects	 of	 caffeinated	 and	 decaffeinated	 coffee.	
Nematodes	were	left	untreated	(control),	or	subjected	to	treatment	with	caffeine,	decaffeinated	
coffee,	or	caffeinated	coffee	extract	prior	to	treatment	with	a	33°C	30	minute	heat	shock	(HS).	
Fluorescent	images	were	taken	of	synchronous	phsp-70::GFP	reporter	strain	nematodes	grown	
under	 the	 same	conditions	 and	 fluorescence	 intensity	was	quantified	using	 ImageJ.	Here,	we	
show	 that	 coffee	 treatment	enhances	HS-inducible	hsp-70	mRNA	expression.	 Treatment	with	
caffeinated	 coffee	 resulted	 in	 greater	 induction	 of	 hsp-70	 mRNA	 expression,	 compared	 to	
decaffeinated	coffee,	while	treatment	with	pure	caffeine	showed	the	most	robust	induction	of	
hsp-70	mRNAs.	Additionally,	 treatment	with	 caffeinated	 coffee	and	pure	 caffeine	 suppressed	
polyglutamine	 aggregation	 in	 a	 C.	 elegans	 Huntington’s	 disease	 model.	 In	 conclusion,	 these	
results	demonstrate	caffeine	as	a	component	in	coffee	that	may	elicit	neuroprotective	effects	by	
promoting	proteostasis	through	induction	of	the	HSR.	
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The	Application	of	Metagenomics:	From	Cities	to	Hospitals	

	
	

Alexandra	Solowinska,	Ebrahim	Afshinnekoo,	Sofia	Ahsanuddin	and	Christopher	E.	Mason	
Department	of	Physiology	and	Biophysics.	Institute	for	Computational	Biomedicine,	Weill	

Cornell	Medical	College	
	
	
The	 development	 of	 novel	 and	 cheaper	 technologies	 allows	 researchers	 to	 sequence	 the	
microbiome,	the	community	of	microorganisms	that	live	in	us,	on	us,	and	all	around	us.	Given	the	
impact	that	microbes	have	on	human	health,	we	seek	to	examine	the	microbiome	in	an	urban	
setting	such	as	the	New	York	City	(NYC)	subway	system.	To	create	a	molecular	profile	of	the	NYC	
subway	system,	approximately	1,500	samples	were	collected	from	468	NYC	MTA	(Metropolitan	
Transportation	 Authority)	 subway	 stations,	 parks,	 and	 waterways.	 The	 surfaces	 swabbed	
included	ticket	kiosks,	benches,	and	turnstiles.	The	metadata	were	collected	and	stored	using	a	
GIS	Cloud	app	that	geo-tagged	the	data	for	geospatial	analysis.	DNA	was	extracted	using	MoBio	
Powersoil	DNA	isolation	kits,	library	preparation	was	done	by	using	Illumina	and	QIAGEN	kits,	and	
samples	were	sequenced	on	a	HiSeq	paired	end	125x125.	The	sequence	reads	were	analyzed	
using	 a	 bioinformatics	 pipeline	 that	 performed	 taxa	 classification,	 functional	 analysis,	 and	
screened	for	antimicrobial	resistance	markers	(AMR).	Our	findings	show	that	almost	fifty	percent	
of	 the	 species	 are	 bacteria	 and	most	 are	 harmless.	 The	 functional	 analysis	 data	 shows	 that	
bacteria	 in	 the	 subways	 perform	 biosynthesis	 and	 degradation	 pathways,	 and	 antibiotic	
resistance	markers	were	 found	 among	 the	 stations.	Our	 results	 show	 the	 vast	 application	 of	
metagenomics	at	the	city	level	and	open	the	door	for	real-time	monitoring	of	the	microbiome	at	
a	large	scale.	
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Using	radiolabeled	estradiol	to	quantify	uptake	in	zebrafish	embryos	

and	larvae	

	
	

J.	Paige	Souder*^;	Zachary	E.	Tibbs,	PhD*;	Daniel	A.	Gorelick,	PhD*;	*Department	of	
Pharmacology	and	Toxicology,	University	of	Alabama	at	Birmingham,	Birmingham,	AL;	^Medical	

Scientist	Training	Program,	University	of	Alabama	at	Birmingham,	Birmingham,	AL	
	
	
The	zebrafish	model	system	is	of	great	utility	in	assessing	the	molecular	and	cellular	effects	of	
exposure	 to	 toxic	 chemicals	 during	 embryonic	 development.	 To	 study	 the	 effects	 of	
environmental	 endocrine	 disruptors,	 embryos	 and	 larvae	 are	 commonly	 exposed	 to	
supraphysiologic	doses	of	estrogens,	but	their	bioavailability	in	zebrafish	is	largely	unknown.	One	
hypothesis	 is	 that	 supraphysiologic	 doses	 of	 estrogens	 in	 the	 water	 are	 required	 to	 achieve	
physiologic	levels	in	vivo,	however	this	has	not	been	directly	tested.	To	test	this	hypothesis,	we	
are	developing	an	assay	using	radiolabeled	estradiol	to	quantify	percent	uptake	from	treatment	
water	in	developing	zebrafish.	We	are	exposing	embryos	and	larvae	for	different	time	periods	to	
various	concentrations	of	estradiol	with	a	defined	percentage	of	 tritiated	estradiol.	 Following	
exposure,	we	then	measure	the	radioactivity	of	embryo	media	before	and	after	treatment,	and	
measure	the	radioactivity	of	whole	embryos	after	treatment.	Results	will	allow	us	to	determine	
environmentally	relevant	exposure	concentrations	that	lead	to	physiologic	concentrations	in	vivo,	
and	will	provide	a	foundation	for	determining	the	uptake	of	other	compounds	in	zebrafish	for	
drug	discovery,	toxicology,	and	developmental	studies.	Furthermore,	this	method	provides	an	
avenue	to	screen	for	drugs	and/or	genes	that	modulate	the	absorption	of	exogenous	compounds	
by	developing	zebrafish.	
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Reduction	in	Tau	as	a	Therapeutic	Intervention	for	Nonmotor	

Manifestations	of	Parkinson’s	Disease	

	
	

Lindsay	E	Stoyka+,	David	G	Standaert*+,	MD,	PhD,	and	Laura	A	Volpicelli-Daley*+,	PhD	
Affiliations:	*Center	for	Neurodegeneration	and	Experimental	Therapeutics,	University	of	

Alabama	at	Birmingham,	Birmingham,	AL;	+Department	of	Neuroscience,	University	of	Alabama	
at	Birmingham,	AL	

	
	
Purpose:	 Motor	 dysfunction	 in	 Parkinson’s	 disease	 is	 a	 hallmark	 of	 the	 disease.	 Cognitive	
dysfunction	and	other	nonmotor	deficits,	however,	contribute	to	a	greatly	decreased	quality	of	
life	for	patients.	Specifically,	Parkinson’s	Disease	Dementia	(PDD)	affects	up	to	80%	of	PD	patients.	
Therapeutics	are	available	to	ameliorate	motor	symptoms,	but	current	treatment	for	nonmotor	
symptoms	 of	 PD	 is	 limited	 and	 does	 not	 prevent	 disease	 progression.	 The	 protein,	 Tau	 is	 a	
microtubule	 associated	 protein	 that	 stabilizes	 the	 cytoskeleton,	 	 and	 abnormalities	 in	 tau	
characterize	 AD.	 Reducing	 tau	 prevents	 cognitive	 abnormalities	 in	 animal	 models	 of	 AD.		
Although	 genetic	 variation	 in	 tau	 consistently	 produces	 a	 strong	 signal	 in	 genome	 wide	
association	studies	(GWAS)	evaluating	risk	factors	for	sporadic	for	PD,	the	link	between	tau	and	
PD	is	unknown.		
	
Objective:	Our	objective	is	to	determine	if	tau	reduction	is	an	effective	therapeutic	intervention	
for	preventing	or	ameliorating	nonmotor	manifestations	of	PD,	specifically	dementia	and	mood	
disorders.	We	will	determine	if	absence	of	tau	reduces	formation	of	aggregates	of	a-syn	in	the	
brain,	a	hallmark	of	PD.	We	will	also	determine	if	reducing	tau	prevents	cognitive	dysfunction	in	
mice	with	a-syn	aggregates.			
	
Methods:Aged	 (>12	months	 old)	 tau	 -/-	 and	 tau	 +/+	mice	were	 injected	 unilaterally	 into	 the	
somatosensory	 cortex	 with	 preformed	 fibrils	 of	 alpha-synuclein	 to	 induce	 Lewy	 body-like	
pathology.	 Four	 months	 post-injection,	 mice	 underwent	 behavioral	 testing	 to	 determine	
cognitive	deficits,	 including	open	 field	 test,	novel	object	 location,	 elevated	 zero	maze,	 forced	
swim	test,	Morris	water	maze,	and	cued	fear	conditioning.	At	the	conclusion	of	behavioral	testing,	
mice	underwent	perfusion	for	immunohistochemistry.	Coronal	brain	sections	were	stained	for	
phosphorylated	 alpha-synuclein	 with	 a	 Nissl	 counterstain.	 Unbiased	 stereological	 counts	 of	
phosphorylated	 alpha-synuclein	 aggregates	 were	 completed	 in	 the	 amygdala,	 cortex,	 and	
striatum.	
	
Results:	At	the	time	of	abstract	publication,	data	analysis	was	still	underway	and	therefore	results	
will	be	forthcoming.	
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The	Apoptotic	Behavior	of	Neutrophils	Under	the	Treatment	of	

Thiophenes	and	Selenophenes	
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Purpose:	Neutrophils	are	the	most	abundant	type	of	white	blood	cells	and	play	a	major	role	in	
the	 innate	 immune	 system	of	humans.	 They	are	 the	 first	 responders	 to	any	 site	of	 infection.	
Kostmann	 Syndrome	 is	 a	 severe	 congenital	 form	 of	 neutropenia	 that	 involves	 the	 low	
concentration	 of	 neutrophils	 in	 blood	 due	 to	 excessive	 neutrophil	 apoptosis.	 In	 human	
neutrophils,	 the	 mitochondria	 aren’t	 committed	 to	 the	 usual	 function	 of	 synthesizing	 ATP.	
Mitochondria	play	an	essential	role	in	the	apoptosis	of	neutrophils	through	the	expression	of	a	
number	of	apoptotic	proteins.	The	mitochondrial	membrane	potential	 is	 a	 viable	 indicator	of	
apoptotic	behavior	 in	neutrophils.	A	variety	of	different	 factors	and	compounds	can	establish	
complex	interactions	with	the	membrane	potential	in	mitochondria,	inducing	apoptotic	behavior	
in	neutrophils.	Thiophenes	(also	used	in	the	study	of	photonics)	and	selenophenes	were	the	initial	
compounds	observed	in	this	study.	Both	thiophenes	and	selenophenes	have	medicinal	properties	
and	are	widely	used	as	components	for	pharmaceuticals.	In	this	study,	the	goal	was	to	observe	
and	analyze	the	effects	of	thiophene	and	selenophene	compounds	on	the	apoptotic	behavior	of	
neutrophils	by	investigating	the	mitochondrial	membrane	potential	of	the	treated	neutrophils.	
	
Methods:	 The	 study	 was	 conducted	 using	 a	 differentiated	 PLB-985	 neutrophil	 cell	 line.	 The	
mitochondrial	membrane	 potential	was	 analyzed	 using	 the	 differential	 fluorescent	 dye,	 JC-1,	
which	specifically	stains	mitochondria	in	accordance	to	their	membrane	potential.	
	
Results:	The	results	shows	that	the	thiophene	compounds	had	a	significant	increase	in	apoptotic	
behavior	as	compared	to	the	untreated	neutrophils,	especially	after	17	hours	of	incubation.	The	
selenophene	 compounds	 exhibited	 variable	 apoptotic	 behavior.	 Specifically,	
chlorobenzo[6]selenophene	 had	 shown	 higher	 apoptotic	 behavior	 relative	 to	 the	 untreated	
neutrophils.		
	
Discussion/Conclusion:	Further	studies	will	be	used	to	study	specific	thiophene	and	selenophene	
compounds	 in	 order	 to	 understand	 the	 overall	 impact	 of	 these	medicinal	 complexes	 on	 the	
apoptosis	of	neutrophils.	
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Novel	Antinociceptive	Drugs:	Finding	More	Potent	Pharmacological	

Inhibitors	for	the	FABPs	
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Deutsch,	PhD*;	*Department	of	Biochemistry	and	Cell	Biology,	Stony	Brook	University,	Stony	
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of	Applied	Mathematics	and	Statistics,	Stony	Brook	University,	Stony	Brook,	NY	
	
	
Fatty	acid	binding	proteins	(FABPs)	are	a	family	of	proteins	that	transport	hydrophobic	molecules	
through	the	aqueous	cytoplasm	of	the	cell.	Previous	work	from	our	laboratory	has	shown	that	
these	proteins	transport	anandamide	to	the	endoplasmic	reticulum	to	be	degraded.	If	the	FABP	
carriers	are	inhibited,	the	rate	of	anandamide	degradation	will	decrease	and	its	anti-nociceptive	
effect	enhanced.	SB-FI-26	is	a	compound	that	was	recently	identified	as	a	potent	inhibitor	of	the	
FABPs.		Recently,	the	scaffold	of	SB-FI-26,	an	alpha-truxillic	acid,	has	been	modified	by	us	in	an	
attempt	to	improve	upon	its	structure	such	that	its	affinity	for	the	FABPs	is	increased.	Here	we	
determined	the	in-vitro	potency	of	various	analogs	of	SB-FI-26.	By	measuring	the	ability	of	an	
inhibitor	 to	 displace	 NBD-stearate,	 a	 fluorescent	 probe	 bound	 to	 the	 FABPs,	 we	 are	 able	 to	
calculate	an	inhibitory	constant	(Ki),	a	direct	measure	of	affinity.	Some	analogs	rivaled	or	were	
significantly	more	potent	than	SB-FI-26	and	these	potentially	have	promise	as	pharmaceuticals.	
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Hospital	Readmissions	in	Gynecologic	Oncology	Patients	–	A	Target	for	

Quality	Improvement	

	
	
Carolina	E.	Temple,	Haller	J.	Smith,	M.D.,	J.	Michael	Straughn,	M.D;	Department	of	Obstetrics	

and	Gynecology,	University	of	Alabama	at	Birmingham,	Birmingham,	AL.	
	
	
PURPOSE:	Reported	readmission	rates	among	gynecologic	oncology	patients	range	from	5%-19%.		
An	improved	understanding	of	factors	associated	with	readmissions	in	gynecologic	oncology	is	
needed	to	decrease	readmission	rates.	Our	primary	objective	is	to	identify	factors	associated	with	
30-day	 readmissions	 to	 the	 gynecologic	 oncology	 service	 at	 our	 institution	 as	 defined	 by	
University	HealthSystem	Consortium	(UHC)	criteria.		
	
METHODS:	A	 retrospective	 review	 was	 performed	 using	 the	 UHC	 database	 for	 gynecologic	
oncology	readmissions	at	the	University	of	Alabama	at	Birmingham	from	May	2015	to	April	2016.	
Data	abstracted	included	demographics,	medical	comorbidities,	diagnosis,	disease	status,	length	
of	 stay,	 and	 etiology	 for	 readmission.	 Planned	 admissions	 for	 chemotherapy,	 radiation,	 and	
surgery	were	excluded.			
	
RESULTS:	There	were	151	readmissions	in	105	patients.		35	readmissions	were	excluded:	7	due	
to	planned	surgery,	1	 that	 left	 the	hospital	 against	medical	 advice	and	 returned,	and	27	 that	
occurred	in	8	terminally	ill	patients.	There	were	116	evaluable	readmissions	in	90	patients.		27	
patients	had	2	readmissions.	The	most	common	cancer	diagnosis	was	ovarian	(50%)	followed	by	
uterine	(24%).		62%	of	patients	had	Stage	III/IV	cancer;	41%	of	patients	had	recurrent	disease.		
54%	 of	 patients	 had	 surgery	 during	 their	 primary	 admission;	 88%	 of	 the	 patients	 had	 a	
laparotomy.		The	most	common	readmission	diagnoses	were	surgical	site	infections	(20%),	small	
bowel	obstruction	or	ileus	(18%),	and	symptoms	of	progressive	disease	(15%).	The	mean	time	
from	discharge	to	readmission	was	10	days	(0-28).		The	mean	readmission	LOS	was	5.3	days	(0-
35).		The	outcomes	after	readmission	included:	discharge	to	home	(56%),	home	health	care	(24%),	
hospice	(4%),	nursing	facility	(6%),	and	death	(10%).		
	
CONCLUSION:	The	most	common	reason	for	readmission	on	the	gynecologic	oncology	service	is	
surgical	 site	 infection.	 These	 readmissions	 likely	 represent	 the	 best	 initial	 target	 for	 quality	
improvement.	Earlier	initiation	of	hospice	will	also	decrease	readmissions	in	terminally	ill	patients.	
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Disruption	of	the	endosomal-sorting	pathway	delays	peripheral	nerve	

myelination.	
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Disruption	 of	 the	 endosomal-sorting	 pathway	 is	 associated	 with	 several	 neurodegenerative	
diseases.	The	endosome	serves	as	a	sorting	station	for	internalized	cell	membrane	proteins	such	
as	receptor	tyrosine	kinases,	and	defects	 in	the	sorting	of	these	receptors	can	affect	both	the	
specificity	 and	 duration	 of	 the	 receptor	 tyrosine	 kinase	 signaling.	Unfortunately,	 very	 little	 is	
known	about	 endosomal	 sorting	 in	 cells	 of	 the	nervous	 system.	 	One	neural	 cell	 type	 that	 is	
sensitive	 to	 endosomal	 dysfunction	 is	 the	 myelin-producing	 Schwann	 cell.	 The	 inability	 of	
Schwann	 cells	 to	 myelinate	 axons	 results	 in	 motor	 and	 sensory	 deficits	 due	 to	 impaired	
propagation	of	action	potentials	along	the	axon.		Charcot-Marie-Tooth	Disease	(CMT)	is	one	of	
the	most	commonly	inherited	neurological	disorders	and	is	associated	with	motor	and	sensory	
dysfunction	due	to	loss	of	peripheral	nerve	myelination.	While	many	of	the	mutations	linked	to	
CMT	are	suggested	to	impair	endosomal	sorting,	a	direct	examination	of	endosomal	sorting	in	
Schwann	cells	has	not	been	conducted.	
	
This	 study	 investigated	 the	 effects	 of	 disrupting	 a	 core	 component	 of	 the	 endosomal-sorting	
pathway	 in	 Schwann	 cells.	 The	 endosomal	 sorting	 complex	 required	 for	 transport	 (ESCRT)	
components	function	to	sort	endocytosed	proteins	through	the	endosomal	compartment.	 	To	
determine	if	endosomal	sorting	is	required	for	peripheral	nerve	myelination,	we	disrupted	the	
ESCRT	 component	 hepatocyte	 growth	 factor-regulated	 tyrosine	 kinase	 substrate	 (HGS)	
specifically	in	Schwann	cells.	Loss	of	HGS	expression	did	not	effect	Schwann	cell	proliferation	or	
the	Schwann	cell	sorting	of	small	and	large	axons	that	occurs	prior	to	myelination.		Our	findings	
revealed	a	block	in	the	ability	of	Schwann	cells	produce	myelin.	While	ESCRTs	have	traditionally	
been	thought	 to	be	negative	 regulators	of	cell	 signaling,	our	data	suggest	 that	HGS	positively	
regulates	the	maturation	of	Schwann	cells	to	a	myelinating	state.		To	investigate	if	the	expression	
of	key	myelin-inducing	pathways	 is	 compromised	 in	 the	HGS	deficient	mice,	we	 isolated	RNA	
from	 peripheral	 nerves	 and	 performed	 quantitative	 PCR.	 Our	 findings	 suggest	 that	 HGS	 is	
required	for	the	induction	of	several	transcriptional	pathways	that	mediate	myelination	and	the	
suppression	of	pathways	that	prevent	Schwann	cell	maturation.	
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Renal	Denervation	Attenuates	Left	Ventricular	Dysfunction	in	Heart	

Failure	by	Reducing	Oxidative	Stress	
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Goodchild*+	PhD,	Frank	W.	Smart*	MD,	Daniel	R.	Kapusta*+	PhD,	and	David	J.	Lefer*+	PhD;	

*Cardiovascular	Center	of	Excellence,	LSU	Health	Sciences	Center	–	New	Orleans,	New	Orleans,	
LA;	+Department	of	Pharmacology,	LSU	Health	Sciences	Center	–	New	Orleans,	New	Orleans,	LA	
	
Background:	 Renal	 denervation	 (RDN)	 reduces	 renal	 sympathetic	 nerve	 activity	 (RSNA)	 and	
cardiorenal	sympathetic	nerve	traffic.		RSNA	is	inappropriately	activated	in	hypertension	(HTN)	
and	heart	failure	(HF).		RDN	is	currently	being	investigated	in	clinical	trials	for	HTN,	however,	its	
impact	on	HF	is	not	established.	
	
Methods:	Male,	spontaneously	hypertensive	rats	 (SHR)	received	bilateral	 radiofrequency	RDN	
(RF-RDN)	or	a	sham	(SHAM-RDN)	procedure.		Four	weeks	later,	SHR	were	subjected	to	45	minutes	
of	 coronary	 artery	 ligation	 and	 12	weeks	 of	 reperfusion	 to	 induce	myocardial	 infarction	 (MI)	
resulting	 in	 severe	 HF.	 Two-dimensional	 echocardiography	 was	 performed	 biweekly	 in	 one	
cohort	 of	 animals	 (n=8	 per	 group)	 and	 biochemical	 and	 molecular	 determinations	 were	
performed	 on	 plasma	 and	 left	 ventricular	 (LV)	 tissue	 in	 another	 cohort	 (n=10	 per	 group)	
immediately	prior	to	MI.	
	
Results:		RF-RDN	decreased	RSNA	compared	to	SHAM-RDN	as	measured	by	tyrosine	hydroxylase	
staining	of	renal	arteries	(1.3	vs	2.7	relative	intensity,	p<0.05)	and	plasma	norepinephrine	levels	
(0.35	vs	1.03	ng/ml,	p<0.05).		RF-RDN	significantly	preserved	LV	function	and	structure	compared	
to	SHAM-RDN	as	measured	by	ejection	fraction	(42.8	vs	22.3%,	p<0.05),	LV	end-systolic	diameter	
(5.71	vs	7.13	mm,	p<0.05),	and	LV	end-diastolic	diameter	(8.64	vs	7.66	mm,	p<0.05).	 	RF-RDN	
attenuated	oxidative	stress	measured	by	levels	of	LV	8-isoprostane	(331	vs	648	ng/mg,	p<0.05),	
malondialdehyde	(1.28	vs	1.82	ng/mg,	p<0.05),	and	carbonyl	(1.8	vs	2.3	nmol/mg,	p<0.05)	as	well	
as	 augmenting	 antioxidant	 enzymes	 glutathione	 peroxidase	 (4	 fold	 increase,	 p<0.05)	 and	
superoxide	dismutase	(1.6	fold	increase,	p<0.05).	RF-RDN	reduced	phosphorylation	of	activation	
site	Ser670	(2	fold	decrease,	p<0.05)	on	G	protein-coupled	receptor	kinase	2	(GRK2),	a	critical	
regulator	of	oxidant	stress	and	pro-death	signaling.		
	
Conclusion:	RDN	attenuates	the	pathological	consequences	of	HF	by	preserving	LV	function	and	
structure	through	reductions	in	oxidative	stress	and	pro-death	signaling	within	the	myocardium.		
This	suggests	RDN	may	be	an	effective	therapy	for	HF.	
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Approximately	14%	of	adults	in	the	United	States	have	chronic	kidney	disease	(CKD).	Education	
programs	for	CKD	patients	successfully	delay	time	to	dialysis	and	reduce	mortality	rates.	Since	
2010	our	institution	has	offered	a	two	hour	group	education	class	for	patients	with	CKD	stages	III	
through	V.	In	this	study	we	evaluate	the	immediate	impact	of	our	class	on	patients’	knowledge	
and	their	readiness	to	make	treatment	decisions.		
	
Between	2010	and	2015,	182	patients	with	CKD	stages	III	through	were	educated	of	which	148	
with	complete	data	were	included	in	this	analysis.	Age,	gender,	race/ethnicity,	education	level,	
and	CKD	stage	were	documented.	The	class	covers	basic	renal	physiology,	CKD	and	its	progression,	
renal	 replacement	therapy	(RRT)	 including	dialysis	modalities,	 transplantation,	and	supportive	
care.	Identical	pre	and	post	surveys	completed	on	the	day	of	patients’	attendance	were	reviewed	
and	analyzed.	The	surveys	included	seven	questions	testing	knowledge	about	CKD	as	well	as	six	
rating	scale	questions	(strongly	agree	to	strongly	disagree)	evaluating	patients’	empowerment	
over	their	CKD	health,	understanding	of	treatment	modalities,	and	readiness	to	select	RRT.	
	
Logistical	regression	analysis	revealed	no	correlation	between	demographic	variables	and	class	
participation.	 Using	 McNemar’s	 statistical	 analysis,	 four	 out	 of	 seven	 knowledge	 questions	
showed	 improvement	 in	 the	 correct	 selected	 answers.	 Post	 education	 there	 was	 marked	
improvement	 in	 patients’	 readiness	 to	 make	 treatment	 choice,	 however	 empowerment	 to	
manage	their	disease	and	communicate	with	healthcare	providers	did	not	change.	Additionally,	
74	of	148	patients	still	felt	unsure	about	when	to	make	a	treatment	choice.		
	
In	conclusion,	our	education	class	is	effective	in	the	short-term	helping	patients’	understanding	
of	 their	disease	and	 their	ability	 to	decide	on	RRT.	 Longer	 follow-	up	will	determine	whether	
knowledge	gained	will	translate	into	action	for	dialysis	preparation.	It	also	identified	gaps	in	our	
education	program	as	opportunities	for	future	interventions.	
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Moderate	chronic	fetal	alcohol	exposure	causes	a	motor	learning	

deficit	in	adult	outbred	Swiss-Webster	mice	

	
	
Tyler	H.	Reekes,	H.	Thomas	Vinyard	III,	William	Echols.	Biology	Department,	Hampden-Sydney	

College,	Hampden-Sydney,	VA	
	
	
Prenatal	ethanol	exposure	can	negatively	affect	development,	causing	physical	and/or	cognitive	
deficits	in	the	offspring.	Behavioral	changes	are	typically	characterized	during	childhood,	but	they	
can	 also	 persist	 into	 adulthood.	 The	 extent	 of	 Fetal	 Alcohol	 Spectrum	 Disorder	 (FASD)	
abnormalities	depends	upon	the	amount	and	manner	of	ethanol	intake,	leading	to	a	large	variety	
of	animal	models.	In	order	to	mimic	the	genetically	diverse	human	condition,	we	examined	an	
outbred	 strain	 of	mice	 exposed	 to	 chronic	 gestational	 ethanol	 and	 characterized	 subsequent	
behavioral	 alterations	 during	 adulthood.	 To	 detect	 deficits	 in	 cognitive	 ability	 and/or	 motor	
function,	we	ran	the	mice	through	tests	designed	to	detect	either	memory/learning	ability	or	
motor	strength/skill.	We	tested	cognitive	responses	using	the	Barnes	Maze	and	the	Open	Field	
Aversion	Test,	and	motor	skills	using	Kondziela’s	Inverted	Screen	Test	and	the	rotarod.	As	adults,	
the	FASD	mice	showed	no	significant	differences	on	grip	strength,	open	field,	or	the	Barnes	maze;	
however,	we	found	that	outbred	mice	who	had	experienced	moderate	prenatal	ethanol	exposure	
were	slower	to	learn	the	rotarod	as	adults,	though	they	did	not	differ	in	overall	performance.	Our	
data	suggest	a	specific	FASD	vulnerability	 in	motor	 learning	ability,	and	also	open	the	door	to	
further	investigation	on	the	effect	of	ethanol	on	brain	areas	involved	in	motor	learning,	including	
the	striatum.	
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Performance	of	ECG	morphologic	criteria	for	differentiation	of	VT	

from	SVT	in	sinus	rhythm,	in	patients	with	a	wide	QRS	at	baseline	

	
	

Wagle	AA,	Doppalapudi	H	
	
	
Wide-complex	tachycardia	often	presents	a	diagnostic	dilemma	for	physicians.	Current	criteria	
for	differentiating	VT	from	SVT	have	been	derived	from	patients	with	a	normal	QRS	morphology	
at	 baseline.	 The	 accuracy	 of	 these	 criteria	 in	 patients	 with	 known	 wide	 QRS	 at	 baseline	 is	
unknown.	 Therefore,	 assessing	 the	 accuracy	 of	 current	 criteria	 in	 correctly	 identifying	 a	
supraventricular	origin	of	rhythm	in	patients	who	have	wide	QRS	complexes	is	crucial	in	accurate	
diagnosis	of	the	rhythm	of	such	patients	presenting	with	tachycardia.	The	aim	of	this	project	is	
to	determine	the	validity	of	existing	electrocardiographic	morphological	criteria	in	determining	if	
the	 origin	 of	 the	 tachycardia	 is	 ventricular	 or	 supraventricular	 in	 patients	 with	 a	 wide	 QRS	
complex	in	sinus	rhythm.		
	
The	ECGs	of	patients	admitted	to	the	CCU,	HTICU,	and	CVICU	were	screened	to	identify	those	
with	 a	 wide	 QRS	 (>120ms)	 in	 sinus	 rhythm	 and	 ECGs	 were	 performed	 on	 willing	 patients.	
Electrocardiograms	were	compiled	and	data	sheets	completed	for	each	patient.	
23	of	the	35	patients	(66%)	were	misidentified	as	having	ventricular	origin	of	rhythm.	Of	those	
patients,	when	lead	placements	for	V1	and	V2	were	shifted	higher,	the	diagnosis	changed	from	
a	ventricular	to	a	supraventricular	origin	of	rhythm	in	4	of	the	23	patients	(17%).	Similarly,	when	
the	lead	placements	for	V5	and	V6	were	shifted	lower	on	the	precordium,	the	diagnosis	changed	
from	a	ventricular	to	a	supraventricular	origin	of	rhythm	in	4	of	the	23	patients	(17%)	and	reverse	
in	1	of	the	12	patients	(8%).	
	
In	this	preliminary	study,	a	significant	proportion	of	patients	with	wide	QRS	complexes	during	
sinus	rhythm	were	misidentified	as	having	a	ventricular	origin	of	rhythm.	Changing	precordial	
lead	placement	could	increase	diagnostic	accuracy.	However,	a	larger	patient	population	needs	
to	be	investigated	before	any	recommendations	can	be	made.	
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Interventions	to	decrease	youth	injury	risk:	a	literature	review.	

	
	
Benjamin	K.	Walters,	Connor	Read,	Reed	Estes,	MD,	Sports	Medicine,	UAB,	Birmingham,	AL.	

	
	
Purpose:	The	primary	objective	of	this	review	was	to	identify	evidenced-based	interventions	that	
can	decrease	the	incidence	of	youth	sports	injury.In	2014,	60	million	youth	ages	6-18	participated	
in	some	form	of	generalized	athletics.	3.5	million	children	are	injured	annually	participating	in	
organized	 sport	 or	 recreational	 activities.	 While	 sound	 physical	 education	 can	 decrease	 the	
burden	of	youth	sports	injuries,	the	median	annual	physical	education	budget	of	$764	per	school	
may	not	allow	enough	flexibility	to	apply	evidenced-based	guidelines.			
	
Methods:	 The	 topics	were	 selected	 after	 a	 careful	 review	of	 the	 2016	National	 Strength	 and	
Conditioning	Association	Position	Statement	on	Long-Term	Athletic	Development.	Articles	used	
to	summarize	the	topics	were	located	by	using	and	cross-referencing	sources	from	this	statement,	
as	well	as	by	using	PubMed.		
	
Results:	Youth	resistance	training	has	been	shown	to	decrease	not	only	the	risk	of	injury,	but	also	
of	the	development	of	diabetes	and	metabolic	syndrome.	Adequate	recovery	time	also	decreases	
injury	risk,	and	resources	such	as	the	RESTQ-Sport	are	available	to	help	coaches	detect	stress-
recovery	imbalances,	which	can	be	detected	two	months	before	an	athlete	becomes	overreached.	
Through	 early	 detection	 of	 overtraining,	 a	 significant	 proportion	 of	 overuse	 injuries	 can	 be	
prevented.	 Early	 specialization	 causes	 fewer	 muscle	 groups	 to	 be	 worked	 and	 increased	
repetition,	theoretically	 increasing	the	risk	of	 injury	and	early	sport	dropout.	Prior	to	puberty,	
increased	 neuronal	 activation	 and	 adaptation	 can	 be	 achieved	 through	 focusing	 on	 agility,	
balance	and	coordination,	thus	taking	advantage	of	 increased	synaptoplasticity.	 In	these	early	
years,	neuronal	stimulation	is	more	important	than	muscle	hypertrophy,	which	plays	a	greater	
role	in	athletic	development	after	puberty.				
	
Conclusion:	 A	 substantial	 proportion	 of	 youth	 injuries	 are	 preventable.	 Coaches	 and	 physical	
educators	who	correctly	understand	and	apply	 the	principles	outlined	 in	 this	 review	can	help	
youth	under	their	supervision	engage	in	healthy	training	for	sport.	
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The	Effects	of	Ischemic	Stroke	in	Normotensive	Rats	

	
	

Kinnon	O.	Ward	1,	Janice	M.	Diaz-Otero	2,	and	Anne	M.	Dorrance	2,		
1	Department	of	Biology,	Tuskegee	University,	Tuskegee,	AL		

2	Department	of	Pharmacology	and	Toxicology,	Michigan	State	University,	East	Lansing,	MI.	
	
	
Stroke	 is	 a	 leading	 cause	 of	 disability	 worldwide.	 In	 patients,	 stroke	 can	 lead	 to	 cardiac	
complications	increasing	the	risk	of	death.	Studies	suggest	that	ischemic	stroke	causes	cardiac	
injury	in	response	to	elevated	catecholamines	released	by	the	sympathetic	nervous	system	(SNS).	
It	is	unclear	if	cardiac	inflammation	occurs	as	a	result	of	injury	after	stroke.	Macrophages	are	a	
key	component	in	inflammatory	processes.	We	hypothesized	that	an	increase	in	M1	macrophage	
activity	 will	 cause	 cardiac	 inflammation	 in	 normotensive	 Sprague	 Dawley	 (SD)	 rats	 following	
ischemic	stroke.	 Ischemic	stroke	was	 induced	 in	18-week-old	male	SD	rats	by	middle	cerebral	
artery	(MCA)	occlusion	(MCAO).	After	1	hour	of	ischemia,	rats	were	reperfused	and	divided	into	
two	groups;	one	group	of	rats	was	euthanized	at	24	hours	and	the	other	7	days	post-stroke.	Sham	
operated	rats	were	used	as	control.	Real	Time-PCR	was	performed	to	measure	mRNA	expression	
of	M1	pro-inflammatory	marker	interleukin-1	beta	(IL-1β)	along	with	general	macrophage	marker	
CD163.	mRNA	expression	of	 the	 cell	 adhesion	molecule	monocyte	 chemoattractant	protein-1	
(MCP-1)	 that	 is	 released	by	damaged	cardiac	 cells	 to	 signal	macrophages	was	examined.	Our	
results	showed	a	decrease	in	the	mRNA	expression	of	general	macrophage	marker	CD163	and	
M1	specific	macrophage	marker	IL-1β	compared	to	Sham.	Our	results	also	showed	a	decrease	in	
the	mRNA	expression	of	MCP-1	cell	adhesion	molecule.	Our	results	suggest	that	in	normotensive	
rats	there	is	no	macrophage	infiltration	in	the	heart	after	an	ischemic	stroke.	However,	we	still	
need	to	consider	the	effects	of	stroke	in	cardiac	injury	in	the	presence	of	comorbidities	such	as	
hypertension.	
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Memory	retrieval	triggers	H3K4me3	in	association	with	increased	

DNA	hydroxymethylation	activity	at	memory-permissive	genes.	

	
	

William	M.	Webb,	Richard	G.	Sanchez,	Gabriella	Perez,	Anderson	A.	Butler,	Rebecca	M.	Hauser,	
Megan	C.	Rich,	Aiden	L.	O’Bierne,	Daniel	L.	Ross,	Timothy	J.	Jarome,	Ph.D.,	and	Farah	D.	Lubin,	
Ph.D.;	Department	of	Neurobiology,	University	of	Alabama	at	Birmingham,	Birmingham,	AL	

	
Purpose:	 Epigenetic	 mechanisms	 such	 as	 DNA	 methylation	 and	 post-translational	 histone	
modification	 have	 emerged	 as	 critical	 regulators	 of	 gene	 transcription	 changes	 during	 the	
memory	formation	(or	consolidation)	process;	however,	little	is	known	about	the	role	of	these	
mechanisms	 during	memory	 retrieval	 and	 reconsolidation.	 The	 purpose	 of	 this	 study	was	 to	
determine	whether	specific	epigenetic	mechanisms	function	together	to	regulate	expression	of	
memory-permissive	 genes	 during	 retrieval.	 Specifically,	 we	 tested	 a	 dynamic	 association	
between	 DNA	 hydroxymethylation	 (5-hmC)	 and	 H3	 lysine	 4-trimethylation	 (H3K4me3)	 in	 the	
hippocampus	following	retrieval	of	a	recent	or	remote	memory.	
	
Methods:	 Using	 chromatin	 immunoprecipitation	 (ChIP),	 hydroxymethylated	 DNA	
immunoprecipitation,	 and	 mass	 spectrometry,	 we	 interrogated	 genes	 with	 a	 known	 role	 in	
reconsolidation	and	tested	for	correlations	between	epigenetic	markers	following	context	fear	
conditioning	in	rats.	
	
Results/Discussion:	We	found	significant	increases	in	global	H3K4me3	and	DNA	5-hmc	levels	in	
area	CA1	region	of	the	dorsal	hippocampus	following	memory	retrieval.	ChIP	analysis	revealed	
that	H3K4me3	and	DNA	5-hmc	levels	were	increased	at	CpG-rich	regions	of	the	Npas4,	but	not	c-
fos,	gene.	Surprisingly,	retrieval	of	a	30-day	old	remote	memory	increased	H3K4me3	and	DNA	5-
hmc	 levels	 at	 a	 CpG-rich	 region	 of	 c-fos—but	 not	 Npas4—in	 the	 anterior	 cingulate	 cortex,	
suggesting	that	while	these	two	epigenetic	mechanisms	occur	together	following	the	retrieval	of	
new	and	old	memories,	 their	 gene	 targets	 differ.	 Furthermore,	we	 found	 that	 in	 vivo	 siRNA-
mediated	 knockdown	of	 the	H3K4me3	methyltransferase	Mll1	 in	 the	hippocampus	 abolished	
retrieval-induced	increases	in	Npas4	DNA	5-hmc	levels,	suggesting	that	H3K4me3	recruits	DNA	
5-hmc	 to	 regulate	active	 transcription	of	 the	Npas4	gene.	Consistent	with	 this,	 a	 loss	of	Mll1	
prevented	increases	in	Npas4	gene	expression	during	memory	reconsolidation.	
	
Conclusion:	These	findings	suggest	an	important	molecular	link	between	H3K4me3	and	5-hmC	in	
the	epigenetic	control	of	gene	transcription	during	the	reconsolidation	process.	
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Biochemistry	and	regulation	of	the	essential	MCU	regulator-	EMRE	

	
	

Kierstin	L.	Webster*,	Zachary	C.	Ryan+,	Rajiv	Kumar,	MD+	
*University	of	Florida,	Gainesville,	FL;	+Mayo	Clinic,	Rochester,	MN	

	
	
Purpose:	 The	 mitochondrial	 calcium	 uniporter	 (MCU)	 complex	 of	 the	 inner	 mitochondrial	
membrane	 consists	 of	 proteins	 that	 interact	 to	 control	 highly	 selective	 Ca2+	 uptake	 into	 the	
matrix.	Knockout	of	a	component	called	the	essential	MCU	regulator	(EMRE),	has	been	shown	to	
completely	abolish	mitochondrial	Ca2+		uptake	.	A	better	understanding	of	its	biochemistry	could	
be	of	clinical	value	in	upregulating	or	downregulating	Ca2+-dependent	processes	like	apoptosis	
in	 cancer	or	wasting	diseases.	 In	 this	project,	we	aimed	 to	1)	 identify	binding	properties	and	
partners	of	EMRE	and	2)	discern	the	structure	of	EMRE	through	solubilization	and	crystallization.	
	
Methods:	Recombinant	proteins	6xHis-GST-T4	Lysozyme-EMRE	and	6xHis-GST-T4	Lysozyme	 (a	
control)	were	expressed	 in	BL21	Star	E.	coli.	These	proteins	were	purified	and	used	to	create	
affinity	resins	through	which	soluble	protein	isolated	from	HEK-293T	mitochondria	were	allowed	
to	 flow	 in	 the	presence	and	absence	of	Ca2+.	 Insoluble	T4	 Lysozyme-EMRE	was	 treated	with	
various	 detergent-containing	 wash	 buffers,	 and	 solubilized	 protein	 was	 later	 used	 to	 set	 up	
hanging	drop	crystallization	screens.	
	
Results:	SDS-PAGE	gel	bands	containing	the	protein	eluate	from	our	mitochondrial	affinity	resins	
were	 analyzed	 and	 identified	 by	 mass	 spectrometry,	 with	 preliminary	 results	 suggesting	
interactions	 with	 ATP	 Synthase,	 ATP	 translocase,	 and	 the	 voltage-dependent	 anion	 channel	
(VDAC).	 Wash	 buffer	 containing	 Fos-Choline	 14	 was	 successful	 in	 solubilizing	 T4-EMRE	 as	
visualized	by	SDS	PAGE	gels.	T4-EMRE	solubilized	in	this	buffer	has	begun	to	appear	crystalline	in	
several	polyethylene	glycol-containing	screens.		
	
Discussion/Conlusion:	 In	 the	 future,	 optimized	 crystals	 might	 be	 obtained	 for	 x-ray	
crystallography	by	varying	our	crystallization	conditions.	The	novel	protein	interactions	identified	
suggest	 possible	 novel	 functions	 of	 EMRE	 in	 critical	 mitochondrial	 processes.	 Upon	 further	
verification	of	mitochondrial	binding	partners	of	EMRE,	novel	potential	pharmacological	targets	
may	be	apparent.	
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Intraluminal	Thrombus	Incidence	in	Clinically	Significant	Abdominal	

Aortic	Aneurysm	Patients	is	Markedly	Higher	Than	the	Currently	

Expected	Rate	

	
	

Zachary	L.	Whaley*,	Benjamin	J.	Pearce	MD**	
*-UAB	School	of	Medicine,	Birmingham,	AL,	in	conjunction	with	The	Nuffield	Department	of	

Surgical	Sciences,	University	of	Oxford,	Oxford,	UK	
**-Department	of	Vascular	and	Endovascular	Surgery,	UAB,	Birmingham,	AL	

	
	
Purpose:	 Intraluminal	 thrombus	 (ILT)	 in	abdominal	aortic	aneurysms	 (AAA)	affects	 the	rate	of	
endoleak	following	endovascular	repair	of	AAA	(EVAR).	Endoleak	is	a	risk	factor	for	postoperative	
sac	expansion,	which	can	lead	to	late	failure	of	EVAR.	Due	to	older	and	conflicting	reports,	the	
rate	of	ILT	incidence	and	its	specific	effects	on	outcomes	warrant	further	study.	Our	objective	
was	to	establish	a	database	describing	the	morphology	and	incidence	of	ILT	and	correlate	it	with	
postoperative	outcomes	of	AAA	repair.	
	
METHODS:	Perioperative	data	including	patient	history,	CT	imaging,	surgical	reports,	and	follow	
up	 exams	 from	 271	 patients	 who	 underwent	 EVAR	 at	 John	 Radcliffe	 Hospital	 (Oxford,	 UK)	
between	2009	and	2016	were	used	to	create	a	database	detailing	the	preoperative	abdominal	
aortic	 morphology	 and	 postoperative	 outcomes	 of	 each	 patient.	 Criteria	 were	 set	 for	 the	
evaluation	 of	 ILT	 presence	 and	quadrant	 location	 at	 the	 CT	 section	 containing	 the	maximum	
aortic	circumference.	For	this	part	of	the	study,	the	database	was	used	to	derive	trends	of	the	
gathered	data	using	simple	statistics.		
	
RESULTS:	Of	 the	271	patients	 included	 in	 the	database,	265	 (98%)	demonstrated	 intraluminal	
thrombus	 on	 preoperative	 CT	 imaging.	 At	 the	 maximum	 diameter	 of	 AAA,	 107	 (39%)	 were	
circumferential,	172	(63%)	had	ILT	in	each	quadrant,	80	(30%)	had	ILT	in	3	of	4	quadrants,	and	7	
(3%)	had	ILT	in	either	1	or	2	quadrants.		
	
CONCLUSIONS:	ILT	rates	are	remarkably	higher	than	the	standard	accepted	rate	of	ILT	in	AAA,	
which	 is	 75%.	 Because	 of	 the	 roles	 ILT	 plays	 in	 endoleak,	 and	 potentially	 postoperative	 sac	
expansion,	further	study	could	yield	valuable	information	about	preoperative	morphology	acting	
as	an	indicator	of	postoperative	outcomes.	
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Isolation	of	Plasmid	DNA	Encoding	the	Human	2B4	(CD244)	gene	

Expressed	on	Natural	Killer	Cells	

	
	
Natalie	S.	White,	Biological	Sciences,	Alabama	State	University,	Joseph	Malaer,	Sheila	Powers,	
Stephen	Mathew	PhD,	Pornelloor	Mathew	PhD,	Immunology	department,	University	of	North	

Texas	Health	Center,	Fort	Worth,	TX	
	
	
The	immune	system	can	be	divided	into	two	branches:	innate	and	acquired	immunity.		Innate	
immune	 responses	 are	 largely	 mediated	 by	 natural	 killer	 cells	 (NK	 cells),	 granulocytes,	 and	
phagocytes;	whereas	adaptive	immunity	refers	to	immune	responses	mediated	by	T	and	B	cells	
that	result	 in	memory.	 	NK	cells	recognize	tumor	cells,	bacterial,	viral,	and	parasitic	 infections	
without	 antigen	 stimulation.	 	 NK	 cell	 function	 is	 regulated	 by	 specific	 receptors	 that,	 upon	
interaction	with	their	ligands,	may	send	activating	or	inhibitory	signals.		One	such	receptor,	2B4	
(CD244),	 is	 a	 membrane	 glycoprotein	 expressed	 on	 NK	 cells	 and	 other	 immune	 cells.	 	 The	
interaction	of	2B4	with	its	ligand	CD48,	can	regulate	killing	of	target	cells	and	INF-g	secretion	by	
NK	 cells.	 2B4	 dysfunction	 has	 been	 implicated	 in	 various	 diseases	 such	 as	 X-linked	
lymphoproliferative	disease	(XLPD),	HIV,	and	cancer.		The	purpose	of	this	project	was	to	isolate	
and	prepare	large	quantities	of	the	2B4	gene	cloned	in	pCI-neo	plasmid.		The	pCI-neo	plasmid	
containing	 the	 2B4	 gene	 was	 transformed	 into	 Escherichia	 coli	 (E.	 coli)	 strain	 DH5-α,	 and	
transformed	 colonies	were	 selected	 on	 LB	 plates	 containing	 ampicillin.	 	 A	mini	 prep	 plasmid	
isolation	kit	was	utilized	to	isolate	the	DNA	and	2B4	specific	primers	were	used	to	amplify	the	
2B4	 gene	 by	 PCR.	 	 After	 confirming	with	 the	mini	 prep	 and	 PCR	 amplification,	 a	 large	 scale	
preparation	 of	 plasmid	 was	 performed	 using	 a	 plasmid	maxi	 prep	 kit.	 	 The	 purified	 plasmid	
obtained	in	this	study	will	be	utilized	to	perform	future	mechanistic	studies	to	understand	the	
role	of	2B4	in	different	diseases.	
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The	Development	of	a	Transplantable	Murine	Model	of	Smoking-

Induced	Immunogenicity	

	
	

Ben	T.	Whitfield*,	Colm	R.	Duffy**,	James	P.	Allison**;	*Department	of	Biology,	Davidson	
College,	Davidson	NC;	**Department	of	Immunology,	MD	Anderson	Cancer	Center,	Houston	TX.	
	
	
Purpose:	Lung	cancer	is	the	leading	cause	of	cancer	related	death,	causing	over	150,000	deaths	
annually.	Lung	cancers	have	poor	survival	 rates,	with	under	20%	of	patients	surviving	5	years	
after	diagnosis.	Progress	in	lung	cancer	treatment	has	also	been	slow,	with	just	a	6%	increase	in	
5	year	survival	over	the	past	35	years.	However,	recent	developments	in	immunotherapeutics	
have	provided	hope,	with	PD-1	checkpoint	blockade	yielding	good	responses	 in	non-small	cell	
lung	 cancer	 (NSCLC).	 Interestingly,	 these	 responses	 are	 better	 in	 patients	 with	 smoking-
associated	 malignancies,	 indicating	 that	 smoking-induced	 cancers	 are	 more	 immunogenic,	
eliciting	a	stronger	immune	response.		
	
Methods:	We	hoped	to	elucidate	the	mechanisms	behind	this	effect	by	creating	an	 injectable	
mouse	model	of	 smoking-induced	 immunogenicity,	using	benzo()pyrene	 (B()P),	as	a	proxy	 for	
cigarette	smoke.	B()P	forms	adducts	with	DNA,	causing	mutations	which	replicate	the	genomic	
mutational	 profile	 of	 lung	 cancers.	 We	 exposed	 a	 mouse	 lung	 cancer	 cell	 line	 to	 B()P	 and	
subcutaneously	 injected	 these	 cells	 into	mice.	We	 then	 observed	 the	 growth	 rates	 of	 these	
tumors	and	performed	flow	cytometry	to	analyze	their	immunophenotype.		
	
Results:	 By	 exposing	 the	 non-immunogenic	 Lewis	 Lung	 Carcinoma	 line,	 3LLHM,	 to	 B()P,	 we	
induced	 immunogenicity.	 Interestingly,	 our	 highest	 BaP	 exposure	 lead	 to	 decreased	
immunogenicity,	an	effect	caused	by	an	increase	in	regulatory	T-cell	population.		
	
Discussion:	Having	 successfully	 transformed	 cells	with	B()P	 and	observed	 changes	 in	 immune	
response	between	mice,	we	hope	to	repeat	this	experiment	with	a	larger	sample	begin	using	the	
model	to	elucidate	the	cellular	mechanisms	behind	this	preferentially	immune	targeting.	
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Reverse	Antibiotic-Resistance	in	Bacteria	with	CRISPR	and	

programmed	Bacteriophages.	

	
	

Zhabiz	Golkar.PhD.,	Akeena	Harper,	Jennifer	William,	Rosaline	Achiangia		
Department	of	Biology,	School	of	Health	and	Natural	Science,	Voorhees	College,	SC,	29042	

	
	
Antibiotic	resistance	pathogens	increase	the	morbidity	and	mortality	associated	with	infections	
and	is	a	growing	concern	to	human	health.	This	contributes	substantially	to	rising	costs	of	care	
resulting	from	prolonged	hospital	stays	and	the	need	for	more	expensive	drugs.	The	driving	force	
of	antibiotic	resistance	is	the	widespread	use	of	antibacterial	drugs.	These	antibiotics	resistant	
pathogens	 had	 required	 the	 development	 of	 novel	 antimicrobial	 strategies	 which	 is	 reviving	
interest	in	phage	therapy.	This	therapy	uses	bacteriophages	(virus	kills	bacteria)	to	kill	pathogens.	
However,	it	encounters	many	obstacles	such	as	delivery	barriers	into	the	tissues	and	bacterial	
resistance	 to	 phages.	 From	a	 bacterial	 perspective,	 phages	 pose	 a	 persistent	 lethal	 threat	 to	
bacterial	populations.	Not	surprisingly,	bacteria	evolved	multiple	defense	barriers	 to	 interfere	
with	nearly	every	step	of	phage	life	cycles.	Phages	respond	to	this	selection	pressure	by	counter-
evolving	their	genomes	to	evade	bacterial	resistance.	In	this	study,	we	use	phages	for	delivering	
a	programmable	DNA	nuclease,	an	adaptive	microbial	immune	system	named	clustered	regularly	
interspaced	short	palindromic	repeats	(CRISPR)–	CRISPR-associated	(Cas),	to	reverse	antibiotic	
resistance	and	eliminate	the	transfer	of	resistance	between	strains.	We	combined	CRISPR-Cas	
delivery	with	 lytic	 bacteriophage	 selection	 of	 antibiotic-sensitized	 bacteria.	 The	 strategy	may	
reduce	the	prevalence	of	antibiotic-resistant	bacteria	in	treated	surfaces	and	on	skin	of	medical	
personnel,	as	it	uses	phages	in	a	unique	way	that	overcomes	many	of	the	hurdles	encountered	
by	phage	therapy.	
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Hypoxic	Zebrafish	and	Inositol	

	
	

Sparkle	D.	Williams,	Ph.D.,	and	Brian	Sims,	M.D.,	Ph.D.		
Department	of	Pediatrics,	University	of	Alabama	School	of	Medicine		

Birmingham,	Al	35294	
	
	
The	brain	is	highly	sensitive	to	oxidative	stress	during	periods	of	hypoxia.	Modeling	hypoxic	brain	
injury	in	animals	is	a	challenge	for	researchers.		The	zebrafish	offers	a	feasible	inexpensive	system	
that	can	be	used	for	these	brain	injury	studies,	There	is	little	research	on	oxygen	and	oxidative	
stress	in	embryonic	Zebrafish	development	and	potential	agents	that	may	be	neuroprotective.		
Inositol	 is	of	particular	 interest	because	of	 its	presence	 in	 foods	and	 its	pivotal	 role	 in	neural	
signaling.		Furthermore,	inositol	can	be	used	as	a	vitamin	supplement	but	it	is	not	an	essential	
vitamin.	It	has	also	been	found	that	inositol	can	be	a	key	regulator	in	brain	and	bone	development.	
We	hypothesize	that	nitrogen	will	deplete	oxygen	causing	a	hypoxic	state	in	Zebrafish	embryos	
and	induce	brain	injury.		However,	embryos	pre	exposed	to	inositol	in	vitro	will	be	protected	from	
brain	injury	and	have	a	higher	percentage	survival	rate.		In	this	study,	embryonic	Zebrafish	were	
exposed	to	waterborne	concentrations	of	inositol	prior	to	8	minutes	of	nitrogen	bubbling.	As	a	
result,	inositol	pretreated	embryos	survived	at	a	higher	percentage	rate	after	20	minutes	of	injury	
and	completely	recovered	after	24	hours	of	injury.		These	findings	could	suggest	that	inositol	is	
neuroprotective	in	Zebrafish	embryos	and	may	need	to	be	studied	in	a	larger	animal	model.	
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Proteomic	Analysis	of	Spindle	Assembly	Checkpoint	Molecules	in	

Cancer	Cell	Development	Using	a	Biotinylation	Approach	

	
	

Taylor	J.	Williams-Hamilton;	Jorge	Z.	Torres,	Ph.D.;	and	Keith	C.	Cheung,	Ph.D.	
University	of	California	Los	Angeles,	Los	Angeles,	CA	

	
	
Currently,	 there	 are	 many	 proteins	 that	 are	 known	 to	 be	 involved	 in	 the	 spindle	 assembly	
checkpoint	 (SAC),	which	 is	 critical	 for	 the	 proper	 transmission	 of	 genetic	material	 during	 cell	
division	and	is	often	misregulated	in	cancer.	In	the	past,	tandem	affinity	purification	(TAP)	has	
been	the	primary	method	used	to	purify	these	proteins	and	identify	their	interacting	partners.	
To	better	 understand	 the	 role	 of	 these	proteins	 in	 the	 SAC,	we	have	 constructed	 a	Gateway	
Compatible	BioID2	vector,	which	tags	our	proteins	of	interest	with	a	biotinylation	enzyme	that	
will	biotinylate	proteins	that	are	in	close	proximity.	This	proximity-labeling	approach	will	allow	us	
to	define	the	mechanisms	of	action	of	these	proteins	that	are	critical	for	the	spindle	assembly	
checkpoint	 and	 in	 the	 broader	 context	 of	 how	 cancer	 cells	 proliferate.	 All	 preliminary	 work	
confirmed	that	BioID2	is	an	efficient	system	for	biotynlating	interacting	proteins.	This	system	will	
allow	us	to	determine	the	relationship	between	the	interacting	SAC	proteins	in	order	to	define	
how	they	affect	cancer	cell	division	and	proliferation.	
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Temporal	changes	in	the	gut	microbiome	following	Spinal	Cord	Injury	

(SCI)	

	
	

Christopher	G.	Wilson*,	Leila	Gobejishvili+,	PhD,	Ohri	SS++,	PhD,	Myers	SA++,	PhD,	Nripesh	
Prasad*,	PhD,	Shawn	E.	Levy*,	PhD,	Whittemore	SR++,	PhD	Shirish	Barve+,	PhD;	*Genomic	

Services	Lab,	HudsonAlpha	Institute	for	Biotechnology,	Huntsville,	AL;	+Division	of	
Gastroenterology,	Hepatology	and	Nutrition,	University	of	Louisville	School	of	Medicine,	

Louisville,	KY;	++Kentucky	Spinal	Cord	Injury	Research	Center	and	Department	of	Neurological	
Surgery,	University	of	Louisville	School	of	Medicine,	Louisville,	KY	

	
	
Purpose:	The	clinical	 consequences	of	 SCI,	paired	with	 reduction	 in	physical	 activity,	 result	 in	
markedly	reduced	GI	motility	and	significant	changes	in	both	body	composition	and	metabolism.	
As	a	consequence,	28-56%	of	individuals	with	SCI	have	either	impaired	glucose	tolerance	(IGT)	or	
diabetes	 mellitus	 (DM),	 yet	 there	 are	 no	 studies	 examining	 the	 mechanisms	 of	 this	 robust	
association.	Studies	of	non-SCI	human	subjects	suggest	a	significant	role	of	the	gut	microbiome	
in	the	development	and	progression	of	type	2	diabetes	mellitus	(T2D).	We	postulate	the	sudden	
decrease	 in	 gut	motility	 following	 SCI	 causes	 significant	 changes	 in	 the	 gut	microbiome	 and	
permeability	playing	a	pathogenic	 role	 in	 the	SCI	sequela.	There	are	no	studies	characterizing	
temporal	changes	in	the	gut	microbiome	post-SCI.		
	
Methods:	 In	 the	 present	 study,	 we	 examined	 temporal	 changes	 in	 the	 gut	 microbiome	 by	
analyzing	fecal	samples	collected	at	2,	4	and	6	weeks	and	terminal	cecal	samples	at	6	weeks,	from	
mice	receiving	50	kdyn	T9	SCI.	16S	rRNA	marker	gene	sequencing	analysis	was	performed	on	
these	 fecal	 and	 cecal	 samples.	 Operational	 taxonomic	 unit	 (OTU)	 tables	 and	 taxonomic	
classification	were	generated	using	a	closed-reference	OTU	picking	method	with	Quantitative	
Insights	Into	Microbial	Ecology	(QIIME).	Core	diversity	analyses	and	principal	coordinate	analyses	
(PCoAs)	were	performed	using	the	unweighted	UniFrac	method.	OTU	tables	were	subsampled	at	
an	even	rarefaction	depth	of	1.5	x	10^5	reads	to	control	for	coverage	difference	between	samples.		
	
Results:	 Data	 obtained	 revealed	 qualitative	 and	 quantitative	 changes	 in	 the	 gut	 microbial	
communities,	 particularly	 those	 involving	 gram-negative	 bacteria.	 Significantly,	 the	 gut	
microbiome	 changes	were	 accompanied	with	 an	 increase	 in	 intestinal	 endotoxemia	 and	 liver	
injury.		
	
Discussion:	We	expect	this	work	will	begin	to	provide	useful	and	novel	 insights	 leading	to	the	
development	 of	 probiotic-	 and	 nutrient-based	 therapeutics	 for	 the	 treatment	 of	 cardio-
metabolic	diseases	in	individuals	with	SCI.	
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Physicochemical	Properties	of	Proteins	Encoded	by	Mycobacterium	

leprae	3	Hydroxyacyl-CoA	dehydrogenase	(fadB)	Paralogous	Genes:	A	

Bioinformatics	Approach	for	Drug	Target	Identification	

	
	

1Taylor	F.	Wilson;	2Bamidele	Iwalokun,	PhD;	1Olabisi	Ojo,	PhD	
1Albany	State	University,	Albany	GA;	2Nigerian	Institute	of	Medical	Research,	Lagos	Nigeria	

	
	
Mycobacterium	leprae	(ML)	causes	leprosy	and	is	closely	related	to	Mycobacterium	tuberculosis	
(MT),	which	causes	tuberculosis.	Genomics	predicts	MT	and	ML	are	capable	of	utilizing	the	fatty	
acid	 catabolism	 pathway	 (β-oxidation)	 for	 energy	 generation.	 A	 major	 step	 in	 a	 β-oxidation	
catabolic	cycle	is	catalyzed	by	3-Hydroxyacyl-CoA	dehydrogenase	(fadB).	ML	β-oxidation	and	fadB	
properties	 are	 poorly	 understood.	 Specific	 aims	 of	 this	 study	 	 include	 elucidation	 of	
physicochemical	 properties	 of	 ML	 predicted	 fadB	 enzymes	 by	 conserved	 domain	 search,	
homology	modeling	and	structural	visualization,	to	test	the	hypothesis	that	ML	fadBs	are	well	
conserved,	having	properties	that	allows	for	multiple	roles	in	β-oxidation.	Mycobrowser,	PDB	and	
UniProt	were	accessed	for	data	mining.	We	compared	MT	and	ML	active	and	pseudogenes,	and	
physicochemical	parameters	for	fadB	paralogs.	We	found	5	predicted	fadBs	in	MT,	and	4	in	ML	
(2	active,	2	pseudogenes).	Physicochemical	parameters	for	fadB	and	fadB2	identified:	(Arg+Lys)	
[72	&	29];	(Asp+Glu)	[84	&	36];	Isoelectric	point	[5.45	&	5.25];	sulfur-amino	acid	[23	&	7];	half-
life	(>	30);	stability	index	[39.49	&	20.08]	and	GRAVY	[-0.049	&	0.247].	Findings	suggest	reductive	
evolution	 and	 genetic	 mutations	 events	 results	 in	 pseudogenes,	 contributing	 to	 ML	 slower	
growth-rate.	ProtParam	analysis	 identified	active	 fadBs	paralogs	having	net	negative	 charges,	
indicating	their	acidic	nature	(pI	<	7).	GRAVY	values	suggest	hydrophilicity/hydrophobicity	and	
higher/lesser	water	reactivity	for	fadB	and	fadB2	respectively.	Future	work	such	as	conserved	
domain	search,	homology	modelling,	and	visualization	of	3D	structure	of	ML	 fadA	paralogs	 is	
critical	for	novel	drug	target	identification.	
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Telemedicine	with	mobile	devices	using	merged-reality	for	early	

postoperative	care:	A	feasibility	study	

	
	
Dennis	K	Winn,	Shawna	L	Watson,	Eugene	W	Brabston,	Shin	Xu,	Dustin	K	Baker,	Brent	A	Ponce,	

and	Barton	L	Guthrie	
	
	
Telemedicine	encounters	requiring	procedural	guidance,	such	as	surgical	wound	care,	medical	
equipment	management,	etc.	may	benefit	from	more	interactive	ability.	Recent	development	of	
“merged	 reality”	 capability	 for	mobile	 devices	may	 provide	 such	 enhanced	 interaction.	 In	 an	
effort	to	understand	the	potential	for	real-time	augmented-,	or	merged-,	reality	for	interactive	
postoperative	wound	care,	we	piloted	a	study	to	assess	patient	and	physician	satisfaction	with	
the	 use	 of	 such	 technology	 on	 standard	 mobile	 devices.	 Two	 orthopaedists	 and	 one	
neurosurgeon	enrolled	 30	 surgical	 patients	 for	 study.	 Each	downloaded	 an	 application	which	
enables	 real-time	 merged-reality	 interaction	 across	 iPhone	 or	 iPad	 (Help	 Lightning,	 Inc.,	
Birmingham,	AL).	A	virtual	remote	interactive	encounter	between	surgeon	and	patient	occurred	
shortly	 after	 postoperative	 discharge.	 The	 virtual	 interaction	 consisted	 of	 a	 typical	 follow-up	
consultation	with	surgical	site	inspection	and	wound	care	instructions	as	appropriate.	Patient	and	
physician	experience	was	assessed	via	 follow-up	surveys.	Patients	 (90%)	and	physicians	 (83%)	
were	satisfied	with	the	interaction	and	felt	the	encounter	was	reassuring	and	reflective	of	what	
was	seen	in	subsequent	physical	follow-ups.	Problems	included	difficulty	with	software	download	
and	registration,	missed	calls	due	to	scheduling	conflicts,	and	slow	connection	speeds	leading	to	
poor	audiovisual	quality.	Neither	group	felt	that	quality	of	care	was	threatened.	This	pilot	data	
supports	 the	 potential	 for	 mobile	 device-based	 interactive	 merged-reality	 use	 in	 early	
postoperative	care.	Larger	studies	are	warranted	to	determine	necessary	policy	and	safety	issues	
of	remote	presence	for	surgical	patient	care.	
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3D	Digital	Reconstruction	of	Catalhoyuk	

	

	
Tristan	Y.	Yang,	Nicola	Lercari,	PhD,	School	of	Social	Sciences,	Humanities	and	Art,	University	of	

California,	Merced,	Merced,	CA.	
	
	
Catalhoyuk	is	an	ancient	archaeology	site	due	to	its	physical	scale	and	the	prehistoric	context	that	
it	offers.	Since	its	inscription	into	the	UNESCO	World	Heritage	List	in	2012,	Catalhoyuk	still	faces	
many	long-term	preservation	challenges.	Catalhoyuk	is	constantly	being	threatened	by	the	fragile	
composition	of	its	mudbrick	and	the	harsh	continental	climates.	By	collecting	vast	amounts	of	
data	and	using	new	cutting	edge	digital	technologies,	the	Catalhoyuk	Conservation	team	aims	to	
create	 a	 digital	 application	 to	 show	 the	 progression	 of	 the	 decay	 of	 the	 site	 and	 its	 earthen	
architecture.	After	collecting	the	data	using	terrestrial	laser	scanning	and	small	unmanned	aerial	
vehicles	 (small	 UAVs),	 we	 generated	 digital	 3D	 models	 using	 a	 3D	 data	 software	 known	 as	
FaroScene	 and	 produced	 comparisons	 and	 classifications	 of	 the	 3D	 point	 clouds	 using	 the	
software	 Cloudcompare.	 Preliminary	 data	 collected	 in	 Building	 5	 show	 that	 there	 have	 been	
significant	loss	of	building	material	from	the	year	2012	to	2015.	These	results	will	present	a	new	
and	improved	way	to	preserve	and	present	archaeological	heritage	places.	Our	work	allows	the	
Catalhoyuk	Conservation	team	to	monitor	this	UNESCO	site	in	its	current	state	as	well	as	better	
inform	the	public	about	the	Catalhoyuk’s	future.213	
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Ependymal	Planar	Cell	Polarity	in	the	SVZ	Neurogenic	Niche	

	
	
Lillian	M.	Zerihun,	Dr.	Khadar	Abdi,	PhD;	Department	of	Neurobiology,	Duke	Medicine,	Durham,	

NC	
	
	
Problem:	A	tissue-wide	alignment	of	physical	and	biochemical	cellular	features,	called	planar	cell	
polarity	 (PCP),	 allow	 ependymal	 cells	 to	 propel	 cerebrospinal	 fluid	 (CSF)	 through	 the	 lateral	
ventricles	and	maintain	neurogenic	niche	homeostasis.	Sudden	disruption	of	physical	flow	and	
the	local	biochemistry	carries	disastrous	consequences	for	the	brain.	
	
The	goals	of	this	project	are	to:	1)	map	postnatal	development	of	ependymal	PCP	2)	modulate	
healthy	developing	ependymal	tissue	physically	and	biochemically	and	map	effects	on	PCP.	
	
Methods:	Planar	polarity	was	analyzed	through	expression	and	location	of	ependymal	cilia	and	
on	the	cell	surface.	We	used	immunohistochemical	staining	to	image	cilia	(acetylated-tubulin),	
basal	 bodies	 (gamma-tubulin),	 and	 cell	 borders	 (phalloidin,	 beta-catenin).	 Imaging	 was	
performed	 on	 a	 Leica	 S5	 confocal	microscope.	 Comparative	 analysis	 was	 conducted	 through	
ImageJ	and	MatLab.	
	
Results:	 We	 assessed	 ciliary	 location	 and	 length	 at	 3,	 8,	 and	 11	 days	 post-partum	 to	 map	
development	 of	 PCP.	 At	 p3	 we	 saw	 the	 emergence	 of	 cilia.	 From	 p8	 to	 p11,	 we	 found	 an	
increasing	ventral	alignment	and	tissue-wide	organization	of	cilia	as	evidence	for	PCP.	We	then	
modulated	physical	environment	by	culturing	ependymal	cells	for	24	and	48	hours	in	absence	of	
CSF	flow.	The	48-hour	culture	led	to	significant	reduction	in	the	distance	of	basal	bodies	from	the	
cell	 center,	 from	 6.78	 ±	 1.20μm	 	 to	 3.60	 ±	 1.39μm.	 We	 also	 modulated	 the	 biochemical	
environment	by	culturing	ependymal	cells	in	media	infused	with	FoxJ1	enhancers	(MLN4924)	and	
suppressors	 (IMD0354).	 The	 surface	 of	 a	 FOXJ1	 suppressed	 cell	 featured	 extremely	 short	 or	
absent	cilia,	indicating	a	possible	link	between	FOXJ1	and	proper	ciliary	expression.	
	
Conclusion:	 	 Modulation	 of	 previously	 healthy	 developing	 tissue,	 that	 mirrors	 sudden-onset	
diseases	like	stroke	and	brain	injury,	showed	evidence	for	loss	of	developing	PCP.	These	findings	
play	an	important	role	in	our	understanding	of	ependymal	development	in	sudden-onset	disease	
states.	
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Effects	of	Lithium	on	Cardiovascular	Health	

	
	

Amy	Q.	Zhu,	David	T.	Paik,	Antonis	K.	Hatzopoulos,	Department	of	Cell	and	Developmental	
Biology,	Division	of	Cardiovascular	Medicine,	Vanderbilt	University,	Nashville,	TN	

	
	
Rationale:	Coronary	heart	disease	(CHD)	including	acute	myocardial	infarction	(MI)	is	the	leading	
cause	of	the	death	in	the	U.S.	The	Hatzopoulos	laboratory	has	shown	that	canonical	Wnt	signaling,	
a	major	cardiac	developmental	signaling	pathway,	is	highly	induced	in	the	ischemic	myocardium.	
We	found	that	canonical	Wnt	activation	by	Wnt10b	gain-of-function	improved	cardiac	recovery	
in	mice	after	injury,	enhanced	scar	neovascularization,	and	attenuated	fibrotic	tissue	formation.	
A	1970s	paper	suggested	a	negative	correlation	between	lithium	in	groundwater	and	CHD.	Here	
we	 investigate	 the	 cardio-protective	 potential	 of	 lithium,	 an	 FDA-approved	 canonical	 Wnt-
activating	drug.	
	
Methods:	Two	cohorts	assess	the	effects	of	groundwater	lithium-intake	on	cardiovascular	health,	
with	one	observing	the	99	largest	urbanized	US	cities,	and	another	examining	all	counties	in	Texas.	
Benchmarks	 for	 lithium	and	water	 hardness	 values	were	 taken	 from	 the	 literature.	Mortality	
rates	from	CHD,	acute	MI,	dysrhythmia,	heart	failure,	and	all	heart	diseases	(AHD),	were	collected	
from	2006-2016	from	the	CDC	database.	Age	was	controlled	for	by	 looking	at	two	groups:	35	
years	and	older	(35+)	and	65	years	and	older	(65+).	Spearman	Rho	(ρ)	tests	were	used	to	analyze	
the	correlation	between	levels	of	lithium	in	groundwater	and	mortality	rates.	Linear	regression	
models	 determined	 whether	 significant	 correlations	 remained	 after	 adding	 socioeconomic	
covariates	(i.e.	income	and	education	levels).		
	
Results:	 	 For	 the	 99	 cities,	 we	 found	 a	 significantly	 negative	 correlation	 between	 lithium	
concentrations	 and	 both	 dysrhythmia	 and	 AHD	 in	 both	 age	 groups.	 Lithium	 levels	 were	
significantly	 negatively	 correlated	 with	 MI	 for	 the	 65+	 group.	 The	 Texas	 counties	 showed	 a	
significant	negative	correlation	between	lithium	concentrations	and	MI	in	both	groups,	and	also	
AHD	for	the	35+	group.	
	
Discussion/Conclusion:	This	study	suggests	that	lithium	at	optimized	concentrations	may	benefit	
cardiovascular	 health	 in	 prevention	 or	 in	 recovery	 following	 injury.	 Future	 projects	 will	
investigate	whether	these	effects	are	gender	or	ethnicity-specific	and	elucidate	the	mechanism	
by	which	lithium	acts.	Validation	of	lithium’s	effects	could	be	revolutionary	as	an	accessible	and	
economically	 efficient	 method	 of	 preserving	 cardiac	 health	 and	 assisting	 in	 recovery	 post-
ischemic	injury.	
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Assessment	of	Neuronal	Activity	in	Reward-Associated	Behavioral	

Circuits	

	
	

Morgan	E.	Zipperly*+;	John	J.	O'Malley+;	Andrew	C.	Brane+;	Kaela	J.	Kelly+;	Jeremy	J.	Day,	
PhD+.					*Medical	Scientist	Training	Program,	University	of	Alabama	at	Birmingham.	

+Department	of	Neurobiology,	Evelyn	F.	McKnight	Brain	Institute,	University	of	Alabama	at	
Birmingham	

	
	
Purpose:	 	Addiction	is	an	increasingly	prevalent	problem	in	the	United	States,	associated	with	
progressively	 higher	 rates	 of	 morbidity	 and	 mortality.	 Exposure	 to	 drugs	 of	 abuse	 leads	 to	
reorganization	of	neural	circuits	and	alteration	of	synapses,	which	outlive	the	direct	effects	of	the	
drug	and	may	 contribute	 to	addiction.	 The	nucleus	accumbens	 (NAc)	has	a	 significant	 role	 in	
motivation,	pleasure,	and	reward,	and	has	been	identified	as	a	key	area	in	the	development	and	
maintenance	of	addiction.	The	present	study	aims	to	determine	how	neuronal	activity	in	the	NAc	
is	altered	 in	response	to	cocaine.	Our	central	hypothesis	 is	that	administration	of	cocaine	will	
increase	 neuron	 firing	 in	 the	 NAc,	 and	 that	 optogenetic	 photoactivation	 of	 different	 circuits	
involving	the	NAc	will	affect	reward-seeking	behavior	and	drug-evoked	neuroplasticity.	
	
Methods:	 	 In	order	 to	assess	how	neuronal	activity	 in	 the	NAc	are	altered	as	a	 result	of	drug	
exposure,	cell	firing	was	recorded	in	vivo	from	electrode	microarrays	bilaterally	implanted	in	the	
NAc	of	naive	male	Sprague	Dawley	rats	that	have	been	exposed	to	either	cocaine	(10mg/kg)	or	
saline.	In	an	additional	group	of	animals,	channelrhodopsin	(ChR2)	was	infused	into	target	brain	
regions	 and	 optogenetic	 guides	 were	 surgically	 implanted	 over	 the	 NAc	 to	 determine	 if	
photostimulation	of	neurons	and	circuits	in	this	area	will	affect	reward-motivated	behavior.	
	
Results:	As	predicted,	acute	cocaine	exposure	increased	activity	of	a	subpopulation	of	neurons	in	
the	NAc,	independent	of	environment	or	context.	In	addition,	preliminary	data	show	that	protein	
expression	 and	 photostimulation	 of	 ChR2	 in	 the	 NAc	 core	 seem	 to	 increase	 reward-seeking	
behavior.		
	
Conclusions:		By	elucidating	how	cocaine	exposure	alters	the	activity	of	specific	cell	populations	
and	 specific	 neuronal	 circuitry	 involving	 the	 NAc,	 we	 may	 identify	 important	 mechanisms	
underlying	the	etiology	of	addiction	and	relapse,	as	well	as	propose	novel	targets	for	preventive	
and	therapeutic	interventions.	
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Analysis	of	mosquito	specific	genes	in	the	rodent	malaria	parasite,	

Plasmodium	berghei	

	
	
Emily	E	Zurales,	Kaitlyn	A	Kiernan	BS,	and	Stefan	M	Kanzok	PhD.	Department	of	Biology,	Loyola	

University	Chicago,	Chicago,	IL	
	
	
Introduction	 &	 Hypothesis:	 Our	 project	 serves	 to	 investigate	 the	 function	 of	 two	 mosquito-
specific	genes	in	the	rodent	malaria	parasite,	Plasmodium	Berghei.		The	genes,	trxl-1	and	spm-1,	
are	hypothesized	to	influence	the	parasite’s	key	developmental	stages	in	the	mosquito.	Without	
these	genes,	we	believe	the	parasite	will	not	be	passed	from	the	mosquito	into	the	next	host.		
	
Methods:	 In	order	 to	 research	 these	genes,	 transgenic	parasites	without	 the	gene-of-interest	
were	 generated	 and	 observed	 throughout	 development	 in	 both	 mice	 and	 mosquitos.	 	 We	
perform	our	phenotypic	analysis	in	several	ways.		By	conducting	a	growth	curve,	we	are	able	to	
observe	the	growth	rate.		The	study	begins	by	injecting	a	predetermined	number	of	parasites	into	
the	 tail	 vein	 of	 a	 mouse.	 A	 growth	 curve	 will	 be	 generated	 by	 taking	 blood	 smears	 daily,	
determining	parasitemia.		The	mosquito	specific	stages	are	observed	by	performing	a	mosquito	
feed	on	the	infected	mice.		Periodically,	several	of	the	mosquitos	are	collected	and	subjected	to	
midgut	dissections.	Via	microscopy,	side-by-side	comparisons	of	the	wildtype	and	the	transgenic	
parasites	give	us	insight	into	variability	in	the	morphology,	fitness,	and	survival	of	the	parasites.	
	
Discussion	&	Results:	My	project	 currently	 contributes	 to	 the	 analysis	 of	 the	 trxl-1	 knockout,	
which	was	 created	 by	 the	 lead	 graduate	 student,	 Kaitlyn.	 	 Initial	 observations	 show	 delayed	
development	 in	mosquitos;	 we	will	 continue	 to	 quantify	 this	 by	way	 of	 our	 aforementioned	
methods.		Once	Kaitlyn	is	able	to	create	the	spm-1	knockout	construct,	we	will	begin	a	phenotypic	
analysis	on	it.		It	is	hypothesized	that	both	genes-of-interest	are	crucial	in	the	development	of	
the	parasite	and	that	without	which,	the	parasite	will	not	be	able	to	survive	in	the	mosquito.		If	
our	hypothesis	is	true,	the	removal	of	these	genes	will	ultimately	block	disease	transmission.	
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