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Description of the Programs Supporting
The NIDDK Medical Student Research Symposium
The National Institutes of Health (NIH) through the National Institute of Diabetes and Digestive
and Kidney Diseases (NIDDK) supports programs to encourage physicians to enter careers involving
research. These programs offer first- and second-year medical students the opportunity to conduct
mentored research. The research opportunities range from basic laboratory studies to clinical studies in
humans. Students also participate in a core curriculum of seminars on research approaches as well as
a variety of clinical and research topics in diabetes and kidney disease. These programs help students
gain an improved understanding of career opportunities in biomedical research.
At the conclusion of the summer, each student presents his/her work at the NIDDK Medical Student
Research Symposium, which provides a venue for the students to meet, share their research, and to
learn about career pathways and opportunities in NIDDK-related professions. The Vanderbilt Diabetes
Center and the NIDDK-funded, Vanderbilt Diabetes Research and Training Center are hosting the
eighth annual NIDDK Medical Student Research Symposium on August 2 and 3, 2017 in Nashville,
Tennessee.
For the summer of 2017, the 136 students from 68 medical schools who are attending the NIDDK
Medical Student Research Symposium were supported by the following programs:
•
•
•
•
•

NIDDK Medical Student Research Program in Diabetes in which students conducted research at
one of 15 NIDDK-funded Diabetes Research Centers
Vanderbilt Student Research and Training Program in which students conducted research in
diabetes, obesity, renal disease, or GI disease at Vanderbilt University
Diabetic Complications Consortium in which students conducted research on complications of
diabetes at a NIDDK-funded Diabetes Research Center
Vanderbilt Center for Kidney Disease in which students conducted research in renal disease at
Vanderbilt University
Summer Program in Obesity, Diabetes and Nutrition Related Research Training (SPORT) in
which students conducted research at the University of Maryland
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NIDDK Medical Student Research Program Symposium Agenda
Vanderbilt Student Life Center
Nashville, Tennessee
August 2 – 3, 2017
TUESDAY, AUGUST 1
6:00 – 7:30
Opening reception in Centennial Ballroom, Holiday Inn Vanderbilt - Dinner on your own
WEDNESDAY, AUGUST 2
8:30 – 8:45
Students hang their posters in Ballrooms A/B
9:00 – 9:15

Welcome and introduction - Ballroom C
Alvin C. Powers, MD
Joe C. Davis Chair in Biomedical Science
Professor of Medicine and Molecular Physiology & Biophysics
Chief, Division of Diabetes, Endocrinology & Metabolism
Director, Vanderbilt Diabetes Center
Director, Vanderbilt Student Research Training Program
Vanderbilt University Medical Center

9:15 – 10:00

Presentation 1 by NIDDK Visiting Professor - Ballroom C
Arshiya Baig, MD, MPH, FACP
Assistant Professor of Medicine
University of Chicago

10:00 – 12:15

Poster session A (moderated) - Ballrooms A/B

12:15 – 1:00

Lunch (open seating) - Board of Trust Room and Lower Level Rooms 1, 2, and 3

1:00

Introduction - Ballroom C
John M. Stafford, MD, PhD
Assistant Professor, Department of Medicine, Division of Diabetes, Endocrinology & Metabolism,
and Molecular Physiology & Biophysics
Associate Director, Vanderbilt Student Research Training Program
Vanderbilt University Medical Center

1:00 – 1:45

Presentation 2 by NIDDK Visiting Professor - Ballroom C
Rodica Busui, MD, PhD
Professor of Internal Medicine
Metabolism, Endocrinology and Diabetes
Associate Chair of Clinical Research
Department of Internal Medicine
Co-Director, Neuropathy Center
University of Michigan, Ann Arbor

1:50 – 2:55
1:50 – 2:20

Poster Session B (open) - Ballrooms A/B
Odd numbered posters present
Even numbered posters visit
Even numbered posters present
Odd numbered posters visit

2:20 – 2:55
3:00

Reassemble for Program Information - Ballroom C

3:15 – 5:00

Poster Session C (moderated) - Ballrooms A/B

5:00

Reception

5:30

Dinner on your own
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THURSDAY, AUGUST 3
8:30
Arrival and coffee
8:45

Welcome and introduction - Ballroom C
Adriana Hung, MD, MPH
Associate Professor of Medicine, Division of Nephrology and Hypertension
Vanderbilt University Medical Center
Dialysis Medical Director, Nashville Veteran’s Administration Medical Center

8:45 – 9:45

Presentation 3 by NIDDK Visiting Professors – Ballroom C
Susan Bonner-Weir, PhD
Senior Investigator, Joslin Diabetes Center
Professor of Medicine, Harvard Medical School
Gordon Weir, MD
Director, Joslin Center for Cell Transplantation
Diabetes Research and Wellness Foundation Chair, Joslin Diabetes Center
Professor of Medicine, Harvard Medical School

9:45

Break

10:00 – 11:15

Approaches to Residency Selection and Application - Ballroom C
Patrick Hu, MD, PhD
Associate Professor, Department of Medicine;
Cell & Developmental Biology; and Cancer Biology
Director, Physician-Scientist Training Program
Vanderbilt University Medical Center
John A. McPherson, MD, FACC, FACP
Director, Internal Medicine Residency Program
Associate Professor of Medicine
Vice-Chair for Education, Department of Medicine
Vanderbilt University Medical Center
Daniel Moore, MD, PhD
Director, Pediatric Physician Scientist Training Program
Director, Fellowship in Pediatric Endocrinology
Assistant Professor of Pediatrics
Assistant Professor of Pathology, Microbiology & Immunology
Ian Burr Division of Endocrinology & Diabetes
Vanderbilt University Medical Center
Rebecca Swan, MD
Associate Professor of Pediatrics
Director, Pediatric Residency Program
Vanderbilt University Medical Center

11:15

introduction - Ballroom C
Alvin C. Powers, MD

11:15 – 12:00

Presentation 4 by NIDDK Visiting Professor – Ballroom C
Jose C. Florez, MD, PhD
Associate Physician of Medicine (Endocrine Division)
Massachusetts General Hospital
Associate Professor at Harvard Medical School
Associate Member at the Broad Institute

12:15 – 1:15

Lunch with Visiting Professors in small groups - Board of Trust Room
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1:15 – 2:45

Poster Session D (moderated) - Ballrooms A/B

3:00 - 3:45

Presentation: Career Pathways and Support – Ballroom C
Art Castle, PhD
Director, Metabolomics and Informatics Program, Division of Diabetes, Endocrinology &
Metabolic Diseases
National Institute of Diabetes & Digestive & Kidney Diseases, National Institutes of Health
Alvin C. Powers, MD
Joe C. Davis Chair in Biomedical Science
Professor of Medicine and Molecular Physiology & Biophysics
Chief, Division of Diabetes, Endocrinology & Metabolism
Director, Vanderbilt Diabetes Center
Vanderbilt University Medical Center

3:45

Concluding remarks – Ballroom C

4:00

Remove posters from boards

6:15

Meet the bus in front of the Holiday Inn Vanderbilt for transport to restaurant

6:30

Dinner in downtown Nashville

8:30

Approximate end to dinner; students on own for return to hotel

FRIDAY, AUGUST 4
Students depart
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We encourage all symposium participants and guests to download the free app to easily access
information about the symposium on your phone or tablet.
To get the app either….
• Open up your device’s web browser and visit guidebook.com/getit
• Scan the QR code to the right with your phone’s QR scanner
• Search for ‘Guidebook’ in the Apple, Google, or Amazon app stores
• Once you have downloaded the app, tap on the “Enter Passphrase”
button on the home page.
• The passphrase is vniddk
Tap on the icon in the top left corner on the guide home page to access:
• the symposium schedule
• student abstracts
• speaker information
• But especially important are the listings of GROUPS to which students are assigned.

WiFi Access (all lower case letters):
vummiv
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Abidi, Minhal H
Acharya, Raghav
Ackerman, Kevin S
Ajagbe, Oluwabukola O
Aldana, Paola C
Ambinder, David
Anderson, Myles
Ardeshna, Nelish S
Arra, Meredith
Atteh, Elizabeth O.
Avcu, Nihan
Baker, Dara
Baker, Emily
Basque, Erica M
Beca, Flavius A
Berger, Amanda, J
Bishop, Alicia O
Blenden, Mitchell, S
Bouchi, Yasir
Brahmbhatt, Anand
Brenner, Alexander
Brown, Kristina M
Carver, Lucas S
Castillo, Arlene
Chan, Adam
Chan, Andy
Chau, Jessica P
Chen, Jessie C
Choi, Ye Ji
Chui, Carrie
Coombs, Lauren M

Participant

Center for Summer

Vanderbilt Univ Med Ctr
Vanderbilt Univ Med Ctr
Columbia Univ
Cornell University
Lincoln Memorial University, DeBusk Col Osteo Med Univ Michigan
Johns Hopkins/Univ Maryland
University of Maryland
University of Maryland
SPORT, Univ Maryland
Vanderbilt Univ Med Ctr
University of Tennessee Health Science Center
University of Toledo
Vanderbilt Univ Med Ctr
Univ Alabama, Birmingham
Augusta University, Medical College of Georgia
Yale Univ
University of Connecticut
Hacettepe University
Vanderbilt Univ Med Ctr
George Washington University
Vanderbilt Univ Med Ctr
Emory University
Vanderbilt Univ Med Ctr
Eastern Virginia Medical School
BADERC
Univ Chicago
University of Illinois, Chicago
Yale Univ
Quinnipiac University
Univ Colorado
Florida State University
Washington Univ
University of Central Florida
Vanderbilt Univ Med Ctr
Augusta University, Medical College of Georgia
SPORT, Univ Maryland
Northeast Ohio Medical University
University of Illinois, Chicago
Vanderbilt Univ Med Ctr
Yale Univ
Yale University
Meharry Medical College
Vanderbilt Univ Med Ctr
Columbia Univ
State University of New York, Downstate
East Tennessee State University
Vanderbilt Univ Med Ctr
Creighton University
Vanderbilt Univ Med Ctr
Univ Washington
California Northstate University
Indiana Univ
Indiana University
Univ Washington
University of Texas Rio Grande Valley
Univ Chicago
University of Illinois, Chicago,
Univ Michigan
University of Toledo

East Tennessee State University
Central Michigan University

Medical School

2017 Participants in the
NIDDK Medical Student Research Symposium
abidim@etsu.edu
achar1rd@cmich.edu
ksa2006@med.cornell.edu
bukky.ajagbe@gmail.com
paola.aldana@som.umaryland.edu
david.ambinder@som.umaryland.edu
mande105@uthsc.edu
nelish.ardeshna@gmail.com
meredith.arra@gmail.com
atteh@uchc.edu
nihan.avcu@hacettepe.edu.tr
dara25@gwmail.gwu.edu
emily.baker@emory.edu
basqueem@evms.edu
fbeca2@uic.edu
amanda.berger@quinnipiac.edu
aob13@med.fsu.edu
mblenden@knights.ucf.edu
ybouchi@augusta.edu
abrahmbhatt@neomed.edu
abrenne2@uic.edu
kristina.brown@yale.edu
lcarver17@email.mmc.edu
arlene.castillo@downstate.edu
chanay@etsu.edu
AndyChan@creighton.edu
Jessica.Chau2898@cnsu.edu
jechchen@indiana.edu
yeji.choi01@utrgv.edu
cchui3@uic.edu
Lauren.Coombs@rockets.utoledo.edu

Email Address
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Participant

Curley, Kate
Davis, William
De La Cruz, Julissa
Dixon, Graham A
Dotimas, James R
Driessen, Rebecca
Duhon, Ashley
Duong, Michelle
Eder, Adrianna
Ellis, Taryn A
Eris, Tansu
Flattery, Kyle T
Gabel, Colleen K
Gonzalez, Michael
Graham, Jack
Greve, Katherynne T
Griffin, Perry
Hatch, Matthew R
Holley-Cuthrell, Jenan R
Huang, Vincent, J
Jennewine, Brenton
Johnson, Brett, M
Jones, Adriana H
Kankotia, Shyam
Katiyar, Urvashi
Kha, Connie
Khav, Eddie, L
Ladsaria, Sally S
Latif, Zara
Lee-Park, Owen
Lewis, Sean P

Abst
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51
52
53
54
55
56
57
58
59
60
61
62
University of Toledo

Rosalind Franklin University
University of Tennessee Health Science Center
University of Maryland

Wayne State University
Morehouse College
Midwestern University, Arizona

University of Illinois, Chicago
Drexel University
University of Virginia
University of North Dakota
Rutgers New Jersey Medical School
Brown University

Northeast Ohio Medical University
Marian University, College of Osteopathic Medicine
University Alabama, Birmingham
Midwestern University, Arizona

New York Medical College
University of Massachusetts
Ponce School of Medicine

University of Connecticut
University of Tennessee Health Science Center
University of Mississippi
Marmara University

Albert Einstein College of Medicine
East Carolina University
University of Illinois, Urbana-Champaign
Creighton University
Louisiana State University, New Orleans

George Washington University
Louisiana State University, New Orleans

Medical School
Vanderbilt Univ Med Ctr
Vanderbilt Univ Med Ctr
Columbia Univ
Univ Washington
Johns Hopkins/Univ Maryland
SPORT, Univ Maryland
Vanderbilt Univ Med Ctr
Yale Univ
Vanderbilt Univ Med Ctr
Univ Colorado
SPORT, Univ Maryland
Joslin
Univ Colorado
Vanderbilt Univ Med Ctr
Vanderbilt Univ Med Ctr
Indiana Univ
Univ Alabama, Birmingham
Univ Colorado
Joslin
Vanderbilt Univ Med Ctr
Vanderbilt Univ Med Ctr
Vanderbilt Univ Med Ctr
Columbia Univ
Vanderbilt Univ Med Ctr
Univ Michigan
Vanderbilt Univ Med Ctr
Univ Washington
Univ Chicago
Vanderbilt Univ Med Ctr
SPORT, Univ Maryland
Univ Michigan

Center for Summer

2017 Participants in the
NIDDK Medical Student Research Symposium
katecurley@gwu.edu
brendavis11@gmail.com
jdelacru@mail.einstein.yu.edu
dixongr15@students.ecu.edu
j.dotimas@gmail.com
rcd54815@creighton.edu
aduho1@lsuhsc.edu
miduong@uchc.edu
aeder2@uthsc.edu
taryne1210@gmail.com
tansueris@gmail.com
kflatter@nymc.edu
colleen.gabel@umassmed.edu
mgonzalez16@stu.psm.edu
jgraham4@neomed.edu
ktaylor426@marian.edu
EL2P@uab.edu
mhatch37@gmail.com
jenanhc@uic.edu
vjh27@drexel.edu
bj8bc@virginia.edu
brett.johnson.6@und.edu
adriana.h.jones@gmail.com
shyam_kankotia@brown.edu
ukatiyar@med.wayne.edu
ckha@msm.edu
ekhav37@midwestern.edu
sally.ladsaria@my.rfums.org
zlatif1@uthsc.edu
owen.leepark@som.umaryland.edu
sean.lewis@rockets.utoledo.edu

Email Address
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Participant

Lindley, Gabrielle
Lindsey, Erin R.
Lopez, Isabel M.
Ludwig, Catherine M
Ma, Melinda A
Ma, Sirui
Mackarey, Amelia M
Mai, Emmy
Martin, Nicholas R
Mason, James, B
Masterson, Emily M
Min, Jihong
Montgomery, Jazzmyne
Moore, Johnston
Ngankam, Deklerk, A
Nguyen, Jake
O'Malley, Kyle J
Obi, Chukwuemeka F
Ortiz Picon, Jesus
Padilla, Diana
Pang, Catherine J
Parellada, Nicole
Parimanath, Elizabeth M
Parrott, Kendall M
Patel, Hari
Patel, Hina Y
Patel, Niral
Patel, Shivani J
Patterson, Kaitlyn J
Pearce, Jackson
Peters, Areisa

Abst

63
64
65
66
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68
69
70
71
72
73
74
75
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78
79
80
81
82
83
84
85
86
87
88
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Center for Summer

Univ Alabama, Birmingham
Washington Univ
Saint Louis University School of Medicine
Texas Tech University Health Sciences Center
BADERC
Joslin
University of Illinois, Chicago
University of California, Riverside
Univ Washington
Rutgers New Jersey Medical School
Vanderbilt Univ Med Ctr
Univ Pennsylvania
Geisinger Commonwealth
Washington Univ
Saint Louis University School of Medicine
Joslin
University of Massachusetts
Eastern Virginia Medical School
Vanderbilt Univ Med Ctr
BADERC
Wake Forest
Univ Pennsylvania
University of Illinois, Chicago
Univ Chicago
Loyola Stritch University Chicago
University Alabama, Birmingham
Univ Alabama, Birmingham
Drexel University
Vanderbilt Univ Med Ctr
University Alabama, Birmingham
Univ Alabama, Birmingham
Indiana University
Indiana Univ
Johns Hopkins/Univ Maryland
Meharry Medical College
University of Puerto Rico
Vanderbilt Univ Med Ctr
University of Nevada, Reno
Vanderbilt Univ Med Ctr
Eastern Virginia Medical School
Joslin
Geisinger Commonwealth
Vanderbilt Univ Med Ctr
Indiana Univ
Indiana University
Johns Hopkins/Univ Maryland
University of South Carolina, Greenville
Eastern Virginia Medical School
Vanderbilt Univ Med Ctr
Yale Univ
Quinnipiac University
University of Texas, Rio Grande Valley
Vanderbilt Univ Med Ctr
NY Inst Technology Col of Osteo Med, Old Westbury Columbia Univ
Univ Michigan
University of Michigan
Furham University
Vanderbilt Univ Med Ctr
Indiana University
Vanderbilt Univ Med Ctr

University Alabama, Birmingham

Medical School

2017 Participants in the
NIDDK Medical Student Research Symposium
glindley@uab.edu
Lindseyer@slu.edu
isabel.lopez@ttuhsc.edu
cmludwi2@uic.edu
mamelindaa@gmail.com
siruima@njms.rutgers.edu
amackarey@tcmc.edu
emai1@slu.edu
Nicholas.Martin@umassmed.edu
masonjb@evms.edu
emasters@wakehealth.edu
min26@uic.edu
jmontgomery6@luc.edu
jlm2020@uab.edu
dan-awa@drexel.edu
junguyen@uab.edu
kylomall@indiana.edu
cobi17@email.mmc.edu
jesus.ortiz1@upr.edu
dianapadilla@med.unr.edu
pangc@evms.edu
nparellada@tcmc.edu
epariman@iu.edu
parrottk@email.sc.edu
patelhv@evms.edu
hina892@gmail.com
niral.patel01@utrgv.edu
sjp256@njms.rutgers.edu
pattkait@umich.edu
jackson.pearce@furman.edu
arepeter@iu.edu

Email Address

Participant

Pirahanchi, Yasaman C
Pulous, Vian
Pyle, Madeline
Rasmus, Nikolaus F
Ratliff, Tabetha
Ray, Justina
Recinos-Baez, Ana
Reingold, Laura J
Reyes De Jesus, Dallilah
Rojas, Jennymar, C
Romero, Melissa V
Rubin, David
Shaikh, Sofia D
Sharma, Naina
Shekar, Niveda
Shen, Nancy
Skeleton, Graham
Smith, Anna
Smith, Cory
Solomon, Zachary J
Sporn, Zachary
Stacy, John M
Staples, Halley L
Su, Lydia
Suresh, Caroline
Tami, Abigail R
Taylor, Lateia S
Temple, Justin
Theodoru, Andrea M
Therattil, Anthony J
Thompson, Harrison

Abst

94
95
96
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102
103
104
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108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
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Touro College & University System, NY Medical Coll
University Alabama, Birmingham

Wayne State University
New York Medical College
Drexel University
University of Mississippi
University of Illinois, Chicago
University of Maryland

University of North Dakota
Indiana University

University of Tennessee Health Science Center
University of Tennessee Health Science Center
Baylor College of Medicine
Geisinger Commonwealth

Drexel University
University of Central Florida
Midwestern University, Arizona
Midwestern University, Arizona
University Alabama, Birmingham

University of Vermont
Rowan University School of Osteopathic Medicine

Boston University
San Juan Bautista School of Medicine
Indiana University

State University of New York, Downstate
San Juan Bautista School of Medicine

University of Minnesota
University of Cincinnati

California Northstate University
East Tennessee State University
Medical College of Wisconsin

Medical School
Joslin
Vanderbilt Univ Med Ctr
Vanderbilt Univ Med Ctr
Columbia Univ
SPORT, Univ Maryland
Vanderbilt Univ Med Ctr
SPORT, Univ Maryland
Univ Michigan
Johns Hopkins/Univ Maryland
Indiana Univ
Johns Hopkins/Univ Maryland
SPORT, Univ Maryland
BADERC
Vanderbilt Univ Med Ctr
Univ Washington
Univ Washington
Univ Alabama, Birmingham
Vanderbilt Univ Med Ctr
Vanderbilt Univ Med Ctr
BADERC
SPORT, Univ Maryland
Univ Colorado
Indiana Univ
Univ Michigan
BADERC
Univ Pennsylvania
Johns Hopkins/Univ Maryland
Columbia Univ
BADERC
Univ Washington
Univ Alabama, Birmingham

Center for Summer

2017 Participants in the
NIDDK Medical Student Research Symposium
yasaman.pirahanchi@outlook.com
pulous@etsu.edu
mpyle@mcw.edu
rasmu596@umn.edu
tabetha.ratliff@gmail.com
Justina.L.Ray@gmail.com
anarb@sanjuanbautista.edu
lreingol@bu.edu
dalilahrdj@sanjuanbautista.edu
jenrojas@iu.edu
melissa.v.romero@med.uvm.edu
davidrubin24@gmail.com
sofiashaikh037@gmail.com
naina.sharma@knights.ucf.edu
nshekar42@midwestern.edu
nshen81@midwestern.edu
ske92@uab.edu
asmit361@uthsc.edu
csmit226utk@gmail.com
zjsolomo@bcm.edu
zsporn@tcmc.edu
john.stacy@und.edu
halstapl@indiana.edu
lsu@med.wayne.edu
csuresh@nymc.edu
art76@drexel.edu
lateiataylor@yahoo.com
jtemple3@uic.edu
andrea.theodoru@som.umaryland.edu
tjtherattil@gmail.com
hmt501@uab.edu

Email Address

Participant

Tisack, Aaron M
Tran, Xuanchinh
Vaidya, Palavi P
Vidal, Katherine N
Vijayavel, Nirmal
Viroslav, Hannah L
Vitter, Sophie
Wang, Christine, R
Xie, Amy
Yasar Deniz
Young, Mason
Zhang, Shuodan

Abst

125
126
127
128
129
130
131
132
133
134
135
136
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University of Arkansas for Medical Sciences
University of Illinois, Chicago

University of Texas, Southwestern
Louisiana State University, New Orleans
Eastern Virginia Medical School
University of Maryland
Hacettepe University

University of Vermont
Burrell College of Osteopathic Medicine
Creighton University

University of Michigan
Midwestern University, Arizona

Medical School
Univ Michigan
Vanderbilt Univ Med Ctr
Univ Michigan
Univ Colorado
Vanderbilt Univ Med Ctr
Univ Pennsylvania
Vanderbilt Univ Med Ctr
UCLA/Cedars Sinai
Johns Hopkins/Univ Maryland
Vanderbilt Univ Med Ctr
Washington Univ
Vanderbilt Univ Med Ctr

Center for Summer

2017 Participants in the
NIDDK Medical Student Research Symposium

University of Illinois, Chicago

amtisack@umich.edu
xtran78@midwestern.edu
palavi.vaidya@utoledo.edu
katherine.vidal@mybcom.org
NirmalVijayavel@creighton.edu
Hannah.Viroslav@UTSouthwestern.edu
svitte@lsuhsc.edu
wangcs@evms.edu
amy.xie@som.umaryland.edu
deniz.yasar12@hacettepe.edu.tr
mwyoung@uams.edu

Email Address

2017 NIDDK Medical Student Research Symposium
Medical Schools of Participants
Albert Einstein College of Medicine

Quinnipiac University

Augusta University

Rosalind Franklin University

Baylor College of Medicine

Rowan University School of Osteopathic Medicine

Boston University

Rutgers New Jersey Medical School

Brown University

Saint Louis University School of Medicine

Burrell College

San Juan Bautista School of Medicine

California Northstate University

State University of New York, Downstate

Central Michigan University

Texas Tech University Health Sciences Center

Cornell University

University Alabama, Birmingham

Creighton University

University of Arkansas for Medical Sciences

Drexel University

University of California, Riverside

East Carolina University

University of Central Florida

East Tennessee State University

University of Cincinnati

Eastern Virginia Medical School

University of Connecticut

Emory University

University of Illinois, Chicago

Florida State University

University of Illinois, Urbana-Champaign

Furman University

University of Maryland

Geisinger Commonwealth

University of Massachusetts

George Washington University

University of Michigan

Hacettepe University, Turkey

University of Minnesota

Indiana University

University of Mississippi

Lincoln Memorial University

University of Nevada, Reno

Louisiana State University, New Orleans

University of North Dakota

Loyola University

University of Puerto Rico

Marian University

University of South Carolina, Greenville

Marmara University

University of Tennessee Health Science Center

Medical College of Wisconsin

University of Texas, Rio Grande Valley

Meharry Medical College

University of Texas, Southwestern

Midwestern University, Arizona

University of Toledo

Morehouse College

University of Vermont

New York Medical College

University of Virginia

Northeast Ohio Medical University

Wake Forest University

New York Institute Technology, Old Westbury

Wayne State University
Yale University

Ponce Health Sciences University, Puerto Rico

12

Visiting Professors/Faculty for the
NIDDK Medical Student Research Symposium

Arshiya Baig, MD, MPH, FACP
Assistant Professor
University of Chicago
Section of General Internal Medicine
5841 S. Maryland Ave., MC 2007
Chicago, IL 60637
abaig@medicine.bsd.uchicago.edu
Rodica Pop-Busui, MD, PhD
Professor of Internal Medicine
Metabolism, Endocrinology and Diabetes
Associate Chair of Clinical Research
Department of Internal Medicine
University of Michigan
5329 Brehm Tower
1000 Wall Street
Ann Arbor, MI 48105
rpbusui@med.umich.edu
Art L. Castle, PhD
Program Director, Metabolomics and Informatics
National Institute of Diabetes & Digestive & Kidney
Diseases; National Institutes of Health
6707 Democracy Boulevard
Room 791, MSC 5460
Bethesda, MD 20892-5460
castlea@niddk.nih.gov
Mark de Caestecker, MB, BS, PhD
Associate Professor of Medicine; Cellular & Molecular
Biology
Vanderbilt University School of Medicine
st
1161-21 Avenue South
S-3223 Medical Center North
Nashville, TN 37232-2372
Mark.de.caestecker@vanderbilt.edu
Jose C. Florez, MD, PhD
Chief, Diabetes Unit
Investigator, Center for Genomic Medicine
Massachusetts General Hospital
185 Cambridge Street
Boston, MA 02114
jcflorez@mgh.harvard.edu

Patrick Hu, MD, PhD
Associate Professor, Department of Medicine; Cell &
Developmental Biology; and Cancer Biology
Director, Physician-Scientist Training Program
PRB 777
Vanderbilt University Medical Center
Nashville, TN 37232
Patrick.j.hu@vanderbilt.edu
John A. McPherson, MD
Vice Chair for Education
Director of the Internal Medicine Residency Program
Professor of Medicine
Drs. Sol & Marvin Rosenblum Chair in Medicine
st
1161-21 Avenue South
Vanderbilt University Medical Center
Nashville, TN 37232
John.mcpherson@vanderbilt.edu
Daniel J. Moore, MD, PhD
Director, Pediatric Physician Scientist Training Program
Director, Fellowship in Pediatric Endocrinology
Assistant Professor of Pediatrics
Assistant Professor of Pathology, Microbiology &
Immunology
Ian Burr Division of Endocrinology & Diabetes
11136 Doctors Office Tower
Vanderbilt University Medical Center
Nashville, TN 37232-(9170)
Daniel.moore@vanderblt.edu
Alvin C. Powers, MD
Joe C. Davis Chair in Biomedical Science
Professor of Medicine; Molecular Physiology &
Biophysics
Director, Vanderbilt Diabetes Research & Training Ctr
802 Light Hall
Vanderbilt University Medical Center
2215 Garland Avenue
Nashville, TN 37232-0202
Al.Powers@Vanderbilt.edu
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John Stafford, MD, PhD
Assistant Professor, Department of Medicine
Division of Diabetes, Endocrinology & Metabolism
Vanderbilt University Medical Center
Nashville, TN 37232-0475
John.stafford@vanderbilt.edu
7445 Medical Research Building IV
Rebecca Swan, MD
Director, Pediatric Residency Program
Associate Professor of Pediatrics
Division of General Pediatrics
Assistant Dean of Graduate Medical Education
Keith T. Wilson, MD

Thomas F. Frist Sr. Chair in Medicine
Professor of Medicine, Cancer Biology,
and Pathology, Microbiology & Immunology
1030C MRB IV
Vanderbilt University School of Medicine
Nashville, TN 37232-0252
keith.wilson@vanderbilt.edu
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Biographies of
NIDDK Visiting Professors and Faculty

Arshiya A. Baig, MD, MPH, FACP is an Assistant Professor at the University
of Chicago in the Department of Medicine. She graduated from Northwestern
University, majoring in chemistry and Spanish, and attended medical school at the
Tufts University School of Medicine in the combined MD/MPH program. She completed
her internal medicine residency at the University of Michigan and was a Robert Wood
Johnson Clinical Scholar at the University of California, Los Angeles. Dr. Baig was a
U.S. Fulbright Scholar in Colombia, South America, where she gave seminars on
community-based research methods and conducted research on the healthcare
response to female victims of domestic violence. Dr. Baig has worked on community-based
participatory research projects to improve healthcare delivery to low-income, uninsured minority
communities in partnership with faith-based organizations in Los Angeles and Chicago. Her main
research interest is in the use of faith-based interventions to mitigate Latino diabetes disparities. She is
also working to bring and evaluate novel models of care to community health centers in the Midwest to
improve diabetes outcomes among vulnerable patients.

Rodica Busui, MD, PhD, is a prominent diabetologist at the University of Michigan in Ann Arbor
MI, and a nationally and internally recognized leader in the field of diabetes as a result
of her extensive clinical, research, teaching and service activities. She is also an
attending physician involved in outpatient and inpatient diabetes care and lead of the
diabetes complications clinic at the University of Michigan. A particular focus of her
research interest involves the chronic complications of diabetes, diabetic peripheral
and cardiovascular autonomic neuropathy, nephropathy and cardiovascular disease.
She has published more than 150 peer-reviewed manuscripts and book
chapters, and received awards from the Fulbright Foundation, the American Diabetes
Association, the University of Michigan, and the Romanian Society of Diabetes, Nutrition and
Metabolic Diseases. Dr. Pop-Busui has been an elected member of the Clinical Practice Committee
of the American Diabetes Association (ADA), the world’s leading organization dedicated to preventing
and curing diabetes. Most recently she was elected as the Chair of the ADA Scientific Research
Review, and of Research Committee of the landmark DCCT/EDIC study. In recognition of Dr. PopBusui’ significant contributions to the advancements of understanding diabetic neuropathies, she was
designated to chair the ADA Statement on Diabetic Neuropathy published in January 2017 in
Diabetes Care.
Dr. Pop-Busui is also an experienced clinician investigator/trialist and has had the privilege of
contributing her research efforts and have leadership roles to some of the most important national and
international diabetes clinical trials to date, which have advanced the understanding of diabetes,
informed changes in its treatment, and impacted the standard of care, thereby improving the lives of
people affected by diabetes including: the NHLBI-funded Action to Control Cardiovascular Risk in
Diabetes (ACCORD) trial, the NIDDK-funded trials: Diabetes Control and Complications
Trial/Epidemiology of Diabetes Interventions and Complications (DCCT/EDIC), the NIDDK funded A
Multicenter Clinical Trial of Allopurinol to Prevent GFR Loss in Type 1 Diabetes (“PERL), the NIDDK
funded “Glycemia Reduction Approaches for Diabetes: A Comparative Effectiveness Study (GRADE),
the NIDDK funded Bypass Angioplasty Revascularization Diabetes 2 (BARI- 2D), and many others
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funded by NIH and Pharma.

Arthur L. Castle, PhD is the Director of the Metabolomics and Informatics Program, Division of
Diabetes, Endocrinology and Metabolic Diseases at the National Institute of Diabetes
and Digestive and Kidney Diseases, National Institutes of Health. Arthur L. Castle has a
PhD in Physiology from University of Texas, Austin. He did his postdoctoral research
training study glucose transporters at NIDDK/NIH before working as a Manager in
Bioinformatics for Gene Logic Inc. His research experience includes diabetes,
metabolism, genomics, bioinformatics, and computer simulation/ modeling. Dr. Castle
joined the Division of Diabetes, Endocrinology and Metabolic Diseases, NIDDK, NIH,
DHHS in 2004, where he is current the program director for fellowships (“F”) awards,
institutional training grants, metabolomics and informatics.

Mark de Caestecker, MB, BS, PhD, received his undergraduate degree from Cambridge
University and medical degree (MB, BS) from the Middlesex Hospital (now University
College) in London, England. After training in internal medicine at the Middlesex and
Charring Cross Hospitals in London, Dr. de Caestecker trained in Nephrology, obtained
his PhD in Medicine at the University of Manche ster, and underwent post-doctoral
training on a Wellcome Trust Clinical Scientist Fellowship at the NIH under the
mentorship of Dr. Anita Roberts. He is currently an Associate Professor in the Division
of Nephrology at Vanderbilt, and conducts NIH funded research on regenerative
therapies in acute and chronic kidney injury, and on hereditary vascular diseases. He currently serves
on the Respiratory and Integrative Biology and Translational Research study section. Dr. de
Caestecker is Director of the Vanderbilt Program in Molecular Medicine, and Director of the Vanderbilt
Center for Kidney Disease education program. He has directed the summer research-training program
in kidney disease for the last six years.

Jose C. Florez, MD, PhD is the Chief of the Diabetes Unit at the Massachusetts General
Hospital, an Associate Professor at Harvard Medical School, and an Institute Member
at the Broad Institute, where he leads the Diabetes Research Group, co-leads the
Program in Metabolism, and is active in the Program in Medical and Population
Genetics.
He and his group have contributed to the performance and analysis of highthroughput genome-wide association and sequencing studies in type 2 diabetes and
related traits, in the Diabetes Genetics Initiative, the Framingham Heart Study, and
other international consortia such as MAGIC, GENIE, DIAGRAM, T2D-GENES, AMPT2D and SIGMA, where he plays management roles. He leads the genetic research efforts of the
Diabetes Prevention Program, where the effects of genetic variants on the development of diabetes can
be examined prospectively, and their impact on specific behavioral and pharmacological preventive
interventions can be assessed. He is the Principal Investigator of the Study to Understand the Genetics
of the Acute Response to Metformin and Glipizide in Humans (SUGAR-MGH), and also conducts other
pharmacogenetic studies at MGH. He is an author on 165+ original publications and 50+ reviews/book
chapters.
In addition to his research and teaching duties, he is clinically active in the MGH Diabetes Center,
the Endocrine inpatient consult service, and the Down Syndrome Program. He serves on the Editorial
Boards for Human Genetics and the Journal of Clinical Endocrinology and Metabolism, and has been
on Editorial Boards for Diabetes and Diabetologia; he is also the Editor-in-Chief for Current Diabetes
Reports. He is the recipient of the MGH Physician Scientist Development Award, a Doris Duke
Charitable Foundation Clinical Scientist Development Award, the MGH Department of Medicine
Stephen Krane Award, the MGH Research Scholars Award, and the 2010 Presidential Early Career
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Award for Scientists and Engineers, the highest honor bestowed by the United States government on
science and engineering professionals in the early stages of their independent research careers.
Patrick Hu, MD, PhD, is Associate Professor of Medicine, Cell and Developmental Biology, and
Cancer Biology at Vanderbilt University School of Medicine. After earning his
undergraduate degree in Biology from Harvard University, he enrolled in the Medical
Scientist Training Program at New York University School of Medicine, where he
performed dissertation research on PI 3-kinase in Joseph Schlessinger’s lab and was
elected to the Alpha Omega Alpha Honor Medical Society. He was awarded M.D. and
Ph.D. degrees in 1995. He trained clinically in Internal Medicine at the Johns Hopkins
Hospital and Adult Oncology at Dana-Farber Cancer Institute and Massachusetts
General Hospital in Boston. Upon completing a postdoctoral fellowship in Gary Ruvkun’s
lab in 2005, he moved to Ann Arbor, where he was a faculty member in the Departments of Internal
Medicine and Cell and Developmental Biology at the University of Michigan Medical School for eleven
years. Last summer he was recruited to Vanderbilt as the Associate Director of the Physician-Scientist
Training Program (PSTP), and earlier this year he became Director of the PSTP. Dr. Hu’s research is
focused on the role of insulin-like growth factor signaling in development, metabolism, and aging. He
was elected to the American Society for Clinical Investigation in 2011.

John McPherson, MD, FACC, FACP, the Sol and Marvin Rosenblum Chair in Medical
Education, is Professor of Medicine, Vice Chair for Education, and Director of the
Internal Medicine Residency Program at Vanderbilt University. A California native, Dr.
McPherson received his medical degree from the UCLA School of Medicine in 1993
following his undergraduate studies at Princeton University. At UCLA, Dr. McPherson
graduated with honors and was inducted into the Alpha Omega Alpha Honor Society. Dr.
McPherson completed his residency in internal medicine at the Johns Hopkins Hospital
and completed fellowships in cardiovascular medicine and interventional cardiology at
the University of Virginia in 1999 and 2000.
Following his training, Dr. McPherson practiced general and interventional cardiology in Nashville
and served as Director of Interventional Research for the Tennessee Cardiovascular Research
Institute. Dr. McPherson joined the faculty at Vanderbilt in 2006 and was appointed the Medical Director
of the Cardiovascular Intensive Care Unit. In 2011, Dr. McPherson became an Associate Program
Director of the Internal Medicine residency before assuming the role of Program Director in 2013. As a
clinical cardiologist, Dr. McPherson’s academic interests have focused on critical care cardiology and
emerging interventional therapies. He is an author or coauthor on more than 70 peer-reviewed
publications.
Dr. McPherson has a strong interest in medical education and he has been recognized for
excellent teaching at Vanderbilt. In 2011, Dr. McPherson was elected to the Academy for Excellence in
Teaching and received the Division of Cardiovascular Medicine Inpatient Teaching Award that same
year. At the national level, Dr. McPherson is a member of the Educational Oversight Committee for the
American College of Cardiology and was recently appointed to the Education Committee of the Alliance
for Academic Internal Medicine.

Daniel Moore, MD, PhD was born and raised in Memphis, TN.

From there he emigrated to
Boston where he completed his undergraduate degree at Harvard University in
biochemistry. He continued his tour of the nation’s oldest universities when he enrolled
in both the medical and graduate schools of the University of Pennsylvania. There he
completed both his M.D. as well as his Ph.D. in immunology; for the latter his studies
focused on understanding the role of B lymphocytes in the development of type I
diabetes. He subsequently completed his residency in Pediatrics and fellowship in
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Pediatric Endocrinology at Vanderbilt. He established his laboratory at Vanderbilt in 2012 where his
research seeks to understand the cellular and molecular mechanisms of immunologic tolerance in order
to prevent and reverse autoimmune disease and to enhance the success of organ transplantation with
a particular focus on immune regulation by T and B cells and on genetic and functional barriers to
immune tolerance. Dr. Moore is funded by a JDRF Career Development Award, by the ADA, and by the
NIH. Dr. Moore is also devoted to the training of junior scientists. He is the Director of the Fellowship
Program in Pediatric endocrinology, where multiple fellows have gone on to funded investigative
careers in academic pediatric endocrinology. He is also the inaugural director of the Pediatric
Physician-Scientist Training Program (PPSTP) at Vanderbilt, which seeks to accelerate the careers of
pediatric trainees who seek a career as leading investigators.

Alvin C. Powers, MD, the Joe C. Davis Chair in Biologic Science and Professor of Medicine,
Molecular Physiology and Biophysics at Vanderbilt University, is the Director of the
Vanderbilt Diabetes Center, the Chief of the Vanderbilt Division of Diabetes,
Endocrinology, and Metabolism, and the Director of the Vanderbilt Diabetes Research
and Training Center, a NIH-funded center that facilities the diabetes-related research
of more than 120 Vanderbilt scientists. He is a physician-scientist whose research on
type 1 and type 2 diabetes focuses on pancreatic islet biology. His research is or has
been supported by the NIH, the VA Research Service, the Juvenile Diabetes
Research Foundation (JDRF), and the American Diabetes Association (ADA). Dr.
Powers is the Director of the Vanderbilt Medical Student Research Training Program (SRTP) in
Diabetes, Endocrinology, and Metabolism and the Coordinator for the NIDDK Medical Student
Research Program in Diabetes. These two programs enable more than 100 medical students to
conduct diabetes-related research each summer at a NIDDK-supported Diabetes Research Center. Dr.
Powers, a physician at Vanderbilt University Medical Center and the VA Tennessee Valley Healthcare
System, is listed by Castle Connolly Medical Ltd as one of “America’s Top Doctors.” In 2017 he is
serving as the President of Medicine & Science of the American Diabetes Association. Dr. Powers
received his undergraduate degree from the University of Virginia and his medical degree from the
University of Tennessee Center for the Health Sciences. After training in internal medicine at Duke
University Medical Center, Dr. Powers trained in Endocrinology and Diabetes at the Joslin Diabetes
Center, the Massachusetts General Hospital, and Harvard Medical School.

John M. Stafford, MD, PhD, is a physician-scientist at Vanderbilt University Medical Center.
The goal of his research career is to define and target the pathways by which obesity
and diabetes increase risk of cardiovascular disease. He is an Assistant Professor of
Medicine in the Division of Diabetes, Endocrinology and Metabolism, and Molecular
Physiology and Biophysics. He is also an investigator and clinician at the Veterans
Administration, Tennessee Valley Healthcare System. Dr. Stafford completed his
MD/PhD training at Vanderbilt University Medical Center, where his graduate studies
defined how metabolic signals are coordinated at the level of gene transcription. His
medical residency, and fellowship in endocrinology were also performed at Vanderbilt.
Since his appointment to the Vanderbilt faculty in 2008, he directs an active research program in
obesity and lipid metabolism that has been funded by the Department of Veterans Affairs, the NIH, the
American Diabetes Association, and the American Heart Association.
The Stafford lab aims to understand how obesity and diabetes contribute to cardiovascular risk,
with a focus on how control points in lipid metabolism are altered. They study sex-differences in
cardiovascular risk, which may relate to the ability of estrogen to coordinate glucose and triglyceride
metabolism in the liver. They also study how diet, exercise, and estrogen signaling impact the
composition and anti-inflammatory capacity of HDL. Understanding these pathways may reveal new
targets to make obesity healthier from a cardiovascular perspective.
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Dr. Stafford also has a career interest in training physicians to define opportunities for discovery
in clinical medicine. This interest has been the basis for his involvement as Associate Director of our
Summer Research Training Program (SRTP). He is also co-leader of the Sutherland advisory college
for the Medical Scientist Training Program (MSTP), and a curriculum coach for medical students in the
MSTP program.

Rebecca Swan, MD, completed medical school at the Medical College of Virginia and went on to
residency training, followed by a year as chief resident, at Keesler Air Force Base in
Mississippi. She spent three years in a community practice in Phoenix before moving
to Nashville in 1997 to pursue a career in academic pediatrics. She was named the
Associate Residency Program Director in 2000 and took over the helm in 2002.
In addition to her role as residency program director, Dr. Swan serves as an
attending on the inpatient general pediatric service and preceptor in the General
Pediatric Primary Care clinic. She is active in childhood literacy, founding the local
chapter of Reach Out and Read at the Vanderbilt outpatient clinic. She also serves on
the International Leadership Committee, reflecting her interest in global health and helping residents
pursuing overseas electives. As an Assistant Dean, Dr. Swan chairs the Graduate Medical Education
Committee and oversees faculty development for graduate medical education across the institution. Dr.
Swan is married to Dr. Michael Swan, an urogynecologist and has two children, Noah and Ella.

Gordon C. Weir, MD holds the Diabetes Research and Wellness Foundation Chair at the Joslin,
and is Professor of Medicine at Harvard Medical School. Dr. Weir received his
medical degree from Harvard Medical School in 1967. Before coming to Joslin, Dr.
Weir was Professor of Medicine at the Medical College of Virginia. After arriving at
Joslin in 1984, Dr. Weir served as the Center’s Medical Director for 9 years and
throughout has been conducting a broad research program.
Until recently Dr. Weir served as Co-Head of Joslin’s Section on Islet and
Regenerative Biology, was Director of the NIH supported Diabetes Research Center
(DRC) of Joslin, and was Head of the Diabetes Program of the Harvard Stem Cell
Institute. He is currently the Director of Joslin’s Center for Cell Transplantation. Dr. Weir is the recipient
of numerous honors and serves or has served on the editorial boards of several prestigious journals,
including the American Journal of Physiology, Journal of Clinical Endocrinology and Metabolism,
Endocrinology and Transplantation. He was Editor-in-Chief of the journal Diabetes and currently acts as
chairman of the JDRF Encapsulation on Consortium.
Dr. Weir has combined a career of caring for patients with diabetes, with an intensive research
focus on beta-cell function preservation and replenishment. His research interests include islet-cell
transplantation and encapsulation, the function of islets in the normal and diabetic state, and on
developing alternative sources of insulin-producing cells, e.g. using stem cells, reprogrammed
pancreatic exocrine cells, genetically manipulated liver cells, and beta-cell replication. Dr. Weir’s main
research goal is to find ways to preserve and replenish the insulin-producing pancreatic beta cells that
are deficient in diabetes. Dr. Susan Bonner-Weir is a collaborator on many of these projects. Dr. Weir
recently led a multi-center Phase 1/2 clinical trial supported by the Immune Tolerance Network (ITN) of
NIH to determine the safety and pharmacokinetics of α1-antitrypsin (AAT) treatment AAT in individuals
with new-onset type 1 diabetes. He also participates in other clinical research projects supported by
ITN and TrialNet.
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Susan Bonner Weir, PhD is Senior Investigator, Joslin Diabetes Center and Professor of
Medicine, Harvard Medical School. She received her doctorate in cell biology from
Case Western Reserve University. For over thirty years she has focused on the islets
of Langerhans, with her current focus on generating a reliable source of new β cells.
She has published over 200 peer-reviewed papers and 70 chapters and reviews. Dr.
Bonner-Weir has served on numerous grant review panels (NIH, American Diabetes
Association, JDRF, the Danish National Research Council, California Institute of
Regenerative Medicine and the European Research Council) and editorial boards
(Diabetes, Endocrinology, JBC, American Journal of Physiology, Cell Transplantation).
She has been elected as a Fellow of the American Association for Advancement of Science (2013) and
has received the William Silen Award for Lifetime Achievement in Mentoring from Harvard Medical
School (2015) and the Paul Lacy Award (2016) from Midwest Islet Club.
With a series of rodent models she and her colleagues provided the first compelling evidence
that adult pancreatic beta-cell mass increases in response to a metabolic need and have shown the
mechanisms of this postnatal pancreatic growth include both neogenesis and replication. Her
approaches for generating new beta cells range from regeneration animal models to in vitro
differentiation from human/rodent adult pancreatic cells.

Keith T. Wilson, MD, holds the Thomas F. Frist Sr. Chair in Medicine, and is Professor of
Medicine, Cancer Biology, and Pathology, Microbiology and Immunology at Vanderbilt
University School of Medicine. He is a physician-scientist in the area of
Gastroenterology. He is a Staff Physician at the VA Tennessee Valley Healthcare
System in Nashville, where he does endoscopy and GI consults. He is the Director of
Research in the Division of Gastroenterology, and formerly was the Director of the GI
Fellowship Program from 2005 to 2015.
His research is focused on GI mucosal inflammation and carcinogenesis, with
studies investigating both Helicobacter pylori-associated immune dysregulation and
gastric cancer development and Inflammatory Bowel Disease. The work in his laboratory related to
polyamines in gastric carcinogenesis has led to a clinical trial in Latin America in which an inhibitor of
polyamine synthesis, difluoromethylornithine (DFMO, eflornithine) is being used in human subjects with
gastric precancerous lesions. Dr. Wilson is the Founding Director of the Vanderbilt Center for Mucosal
Inflammation and Cancer. He holds multiple grants from NIH and the Department of Veterans Affairs.
He is the Director of the Digestive Disease Research component of the Summer Research Training
Program and he has mentored over 100 trainees.
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Special Guests Participating in Moderating Poster Sessions
Kristen Abraham, PhD, NIDDK, NIH
Pamela Thornton, PhD, NIDDK, NIH
Richard A. McIndoe, PhD, Augusta University

Vanderbilt Faculty Moderating
the Poster Sessions and Lunches
Naji Abumrad, MD (Surgery)
Kerri Cavanaugh, MD, MHS (Medicine/Nephrology)
Mark De Caestecker, MB, BS, PhD (Medicine/Nephrology)
Jessica Devin, MD, MSCI (Medicine/Diabetes, Endocrinology & Metabolism)
William Fissell, MD (Medicine/Nephrology)
Leslie Gewin, MD (Medicine/Nephrology)
Adriana Hung, MD (Medicine/Nephrology)
MacRae Linton, MD (Medicine/Cardiovascular Medicine)
Matthew Luther, MD (Medicine/Clinical Pharmacology)
Mark Magnuson, MD (Molecular Physiology & Biophysics)
Kevin Niswender, MD, PhD (Medicine/Diabetes, Endocrinology & Metabolism)
Andrea Ramirez, MD, MSCI (Medicine/Diabetes, Endocrinology & Metabolism)
David Robertson, MD (Medicine/Clinical Pharmacology)
William Russell, MD (Pediatrics/Endocrinology & Diabetes)
Ashley Shoemaker, MD (Pediatrics/Endocrinology & Diabetes)
John Stafford, MD, PhD (Medicine/Diabetes, Endocrinology & Metabolism)
James W. Thomas, MD (Medicine/Rheumatology & Immunology)
Melissa Wellons, MD (Medicine/Diabetes, Endocrinology & Metabolism)
Keith Wilson, MD (Medicine/Gastroenterology, Hepatology & Nutrition)
Lan Wu, MD (Pathology, Microbiology & Immunology)
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NIDDK-Sponsored Diabetes Research Centers
Boston Area Diabetes Center
DK057521
Columbia University
DK063608
Indiana University
DK064466
Johns Hopkins University
and University of Maryland
DK079637
Joslin Diabetes Center
DK036836
University of Alabama at Birmingham
DK079626
University of California at San Diego
and University of California at Los Angeles/
Cedars-Sinai Medical Center
DK063491
University of California at San Francisco
DK063720
University of Chicago
DK020595
University of Michigan
DK020572
University of Pennsylvania
DK019525
University of Washington
DK017047
Vanderbilt University
DK020593
Washington University
DK020579
Yale University
DK045735
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Training Grants Supporting
2017 NIDDK Medical Student Research Program in Diabetes
Grant Number
T32 DK007770-15
T32 DK007328-37
T32 DK064466-14

PI of Training Grant
Shlomo Melmed
John P. Bilezikian
Peter Roach

Institution
Cedars Sinai Medical Center
Columbia University
Indiana University

T32 DK007751-20
T32 DK007260-40
T32 DK007028-42
T32 DK062710-13
T32 DK007011-42
T32 DK063687-13
T32 DK007245-41
T32 DK007314-36
T32 DK007247-39
T32 DK007061-42
T35 DK007383-37
T32 DK07120-42
T32 DK007058-42

Andrew M. Wolfe
Thomas Keith Blackwell
Joseph Avruch
David Allison
Graeme Bell
Robert Slover
Richard Auchus
Anne Cappola
Steven Kahn
James M. May
Alvin Powers
Clay Semenkovich
John Wysolmerski

Johns Hopkins University
Joslin Diabetes Center
Massachusetts General Hospital
University of Alabama Birmingham
University of Chicago
University of Colorado
University of Michigan
University of Pennsylvania
University of Washington
Vanderbilt University
Vanderbilt University
Washington University
Yale University

Some students were supported by the Diabetic Complications Consortium
U24 DK076169-06

Richard McIndoe

Georgia Regents University

Some students were supported by the
Summer Program in Obesity, Diabetes and Nutrition Related
Research Training (SPORT)
T35 DK095737-05

Nanette Steinle

University of Maryland

Some students were supported by the
Vanderbilt Center for Kidney Disease
The NIDDK Medical Student Research Program and Symposium
were coordinated and hosted by the
Vanderbilt Diabetes Research and Training Center
P30 DK020593-40

Alvin Powers

Vanderbilt University
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NIDDK Medical Student Program Advisory Panel – 2017
Art L. Castle, PhD
Program Director
Metabolomics and Informatics
National Institute of Diabetes &
Digestive & Kidney Diseases
National Institutes of Health
6707 Democracy Blvd., Rm 791, MSC 5460
Bethesda, MD 20892-5460
castlea@niddk.nih.gov

Michael R. Rickels, MD, MS
Assistant Professor of Medicine
Division of Endocrinology, Diabetes &
Metabolism
University of Pennsylvania School of Medicine
763 Clinical Research Building
415 Curie Boulevard
Philadelphia, PA 19104-6149
rickels@mail.med.upenn.edu

Mary Elizabeth Patti, MD
Assistant Professor of Medicine
Joslin Diabetes Center
Cellular & Molecular Physiology
One Joslin Place
Boston, MA 02215
MaryElizabeth.Patti@joslin.harvard.edu

Louis H. Philipson, MD, PhD
Director, The University of Chicago Kovler
Diabetes Center
Professor of Medicine
University of Chicago Pritzker School of
Medicine
Chicago, IL
l-philipson@uchicago.edu

Alvin C. Powers, MD
Joe C. Davis Chair in Biomedical Science
Professor of Medicine, Molecular Physiology
and Biophysics
Director, Vanderbilt Diabetes Research and
Training Center
802 Light Hall
Vanderbilt University Medical Center
2215 Garland Avenue
Nashville, TN 37232-0202
Al.Powers@Vanderbilt.edu
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Abstracts from the Posters of the Students
Participating in the
2017 NIDDK Medical Student Research Program
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Glycation Increases the Stiffness of the Renal Cortical Extracellular Matrix
Minhal Abidi1; Gwyneth Walker2; Snehal Sant2; William Fissell2 ; Nick Ferrell2
East Tennessee State University Quillen College of Medicine, Vanderbilt University Medical
Center Department of Nephrology
Background: Diabetes, is the most common cause of end-stage renal disease (ESRD) in the
United States, affects nearly 30 million Americans. Advanced Glycation End Products (AGEs)
are a complication associated with hyperglycemia and are known to alter structure and function
of proteins.
Hypothesis: We hypothesize that increased sugar concentrations stimulate collagen-cross link
formation in the kidney’s cortical matrix leading to an increase in overall matrix stiffness. AGE
inhibitors, such as diethylenetriaminepentaacetic acid (DPTA), function to disrupt the collagen
cross-links necessary for matrix growth and thus blunt the expansion of the collagen-rich matrix.
Methods: Decellularized porcine kidney cortex were isolated and incubated in glucose and
ribose solutions ranging from 0mM to 500mM. Samples were incubated both with and without
DPTA. Force versus displacement measurements were taken using an Enduratec compression
testing apparatus at 4 and 8 weeks and data was used to calculate Young’s Modulus value for
each sample at indentation depths ranging from 0.2mm to 0.8mm.
Results: Results showed a statistically significant increase in cortical matrix stiffness for ribose
incubated samples at concentrations above 5mM and for glucose incubated samples at
concentrations above 100mM. The reduction in the overall increase of cortical matrix stiffness
with the addition of DPTA was statistically significant in glucose at 100mM (p <.05) and 500mM
(p<.01) but insignificant in ribose. There was no statistically significant difference between 4 and
8-week samples or at different indentation depths.
Conclusions: These results suggest that there is a link between increasing kidney cortical
matrix stiffness and the presence of AGEs. A therapeutic agent that blocks the AGE formation in
vivo could potentially be a prophylactic measure in the treatment of diabetic nephropathy.

Abstract

1

Novel anti-glycoprotein antibody (Sia03) and gastric carcinogenesis
Raghav Acharya (Central Michigan University School of Medicine), Eunyoung Choi, James R.
Goldenring, Vanderbilt University
Gastric cancer is the second leading cause of cancer deaths and the fourth most common
cancer worldwide. 90% of gastric cancers are adenocarcinomas which have two main subtypes:
intestinal-type and diffuse. The sequence of metaplasia to neoplasia is crucial for the
development intestinal-type adenocarcinoma. In both mouse models and humans, loss of
parietal cells (oxyntic atrophy) correlates with the onset of metaplastic lesions, such that oxyntic
atrophy is considered the sine qua non for metaplasia. Two important metaplastic lesions have
been associated with intestinal-type adenocarcinoma: Spasmolytic Polypeptide-Expressing
Metaplasia (SPEM) and Intestinal Metaplasia (IM). SPEM is a metaplastic mucous cell lineage
which arises, at least in part, from transdifferentiation of chief cells in the setting of oxyntic
atrophy. SPEM can progress to IM in unresolved chronic inflammatory setting in humans. IM is
the replacement of the surface, foveolar, and glandular epithelium in the oxyntic or antral
mucosa by intestinal epithelium with presence of characteristic goblet cells. These metaplastic
lesions have been highly implicated in the malignancy process of intestinal-type
adenocarcinoma. Aberrant glycosylation is considered a hallmark of cancer and is seen even in
early stages of carcinogenesis. Antibodies against glycosylation are hypothesized to be able to
detect early changes in carcinogenesis in addition to selectively discriminate between normal
and neoplastic tissue. A novel antibody against a glycoprotein, Sia03, was studied in gastric
carcinogenesis. Immunohistochemistry (IHC) and Immunofluorescence (IF) were used to qualify
the detection of the antigen. Antibodies against CD44(SPEM), GSIILectin(SPEM), MUC2(IM)
and DAPI (nucleus) were used to specify staining patterns via IF. For metaplastic lesions, Sia03
can detect the antigen in goblet cells in some lesions of IM but no detection in SPEM. For
neoplasm, Sia03 is shown to have apical and subapical staining most consistently in well to
poorly differentiated intestinal-type gastric adenocarcinoma. Diffuse cancer shows minimal
staining. In a human gastric cancer array, 72/170 cores were positive for the antibody to various
degrees. This antibody may be a novel detection tool in a subset of gastric cancers. Further
studies will be necessary to understand the laboratory and clinical implications of this novel
antibody.

Abstract

2

Are we still using sliding scale insulin as monotherapy? Frequency of treatment with
basal-bolus regimen vs sliding scale as monotherapy at a tertiary-care academic medical
center.
Kevin S. Ackerman (Weill Cornell Medical College), Christine Lesch, Magdalena M. Bogun,
Columbia University Medical Center
Inpatient hyperglycemia is common and is associated with increased morbidity and mortality.
Insulin is the recommended therapy for treatment of hyperglycemia in the inpatient setting.
Basal-bolus regimen that includes basal insulin, correction, and nutritional components is the
preferred treatment procedure and is recommended by the American Diabetes Association
(ADA). Although treatment with sliding scale insulin as a monotherapy has been shown to be
less effective, its use in hospital setting continues, and basal-bolus regimen is often not
implemented. We hypothesize that in our hospital, basal-bolus therapy is not always
implemented and patients are often treated with sliding scales as monotherapy. We conducted
a retrospective chart review of patients (n=1755) admitted to the inpatient medical and surgical
wards who received insulin therapy over a 4-month period from 1/1/2017 to 4/30/2017. We
determined whether patients were treated with basal-bolus regimen, sliding scale as
monotherapy, or basal insulin alone. Furthermore, we assessed if patients treated with basalbolus regimen had delays in initiation in basal insulin or if they had interruption of treatment with
basal insulin and were instead treated with sliding scale as monotherapy. We found that 58.7%
of patients were treated with basal bolus regimen, 40.2% with sliding scale as monotherapy,
and 1.1% with basal insulin alone. Of the patients who were treated with basal-bolus therapy,
28% had a delay in basal insulin initiation, 10% had an interruption of basal insulin therapy, and
5% had both a delay and interruption of treatment with basal insulin. Of the patients with
delayed basal insulin treatment, 15% received basal insulin after 1 day of treatment with sliding
scales, 12% after 2 to 4 days, 3% after 5 to 7 days, and 3% after 8 days or more, respectively.
Our study indicates that even though a majority of patients who were treated with insulin in the
inpatient setting were treated with basal-bolus regimen, use of sliding scale as monotherapy is
still prevalent. In addition, even when patients were treated with basal-bolus regimen, there was
often a delay in administration of basal insulin, and basal insulin was not consistently
administered throughout patients’ hospital stay. Further studies are needed to assess barriers
that prevent providers from treating patients with basal-bolus regimen instead of sliding scale as
monotherapy.

Abstract

3

2-Deoxy-Glucose Effect on Food Intake and Glucose Homeostasis
Oluwabukola Ajagbe1, Kyle Leix2, Chelsea R. Hutch2, Ki-Suk Kim2, Darleen Sandoval2
1
Lincoln Memorial University DeBusk College of Osteopathic Medicine
2
University of Michigan, Department of Surgery)
Bariatric surgery has long been proven to be one of the most effective options for treating
obesity and resolving Type 2 diabetes mellitus. One negative consequence of bariatric surgery
is that a portion of patients experience dumping syndrome. Dumping syndrome occurs as a
result of rapid emptying of the stomach, leading to a constellation of symptoms that can have
early (10-30 mins) or late (1-3 hours) onset. Symptoms include: abdominal cramps, diarrhea,
tachycardia, diaphoresis, lightheadedness and hypoglycemia. The mechanism that drives
dumping syndrome is unknown but has been linked to Glucagon Like Peptide 1 (GLP-1). GLP-1
is an insulin secretagogue that increases postprandially and this increase is found to be severalfold greater after bariatric surgery. We have generated preclinical models of bariatric surgery, in
particular vertical sleeve gastrectomy (VSG) which removes 80% of the stomach along the
greater curvature. The purpose of this study was to determine if these mouse models are also
susceptible to hypoglycemia and whether GLP-1 is necessary for this effect. We found, as
reported previously, that VSG causes significant weight loss compared to sham-surgery animals.
We also saw that VSG animals had significantly greater peak in GLP-1, but also a significantly
lower glucose nadir compared to sham animals. Consistent with this, peak insulin is higher after
a mixed meal gavage. To determine whether GLP-1 plays a role in the significant hypoglycemia
associated with VSG, we performed sham or VSG surgery on mice with whole body
preproglucagon knockout (GcgRA∆Null ), and compared this to animals that expressed
preproglucagon only in the intestine using a villin 1 cre promoter (VillCre), to reactivate
endogenous intestinal Gcg and thus plasma GLP-1(VillCreRA). We found that GLP-1 levels
were increased in VSG animals. We also found that the feeding response to 2-deoxyglucose, a
glucoprivic agent that simulates hypoglycemia, was blunted after VSG. Removal of Gcg or
reactivation of the intestinal Gcg did not alter this response. In fact, the absence of Gcg seem to
further blunt the feeding response to 2DG compared to controls. Conversely, even after
controlling for surgery-induced reductions in basal glucose levels, all animals had similar
glucose responses to 2DG. Our data demonstrates that VSG surgery causes wide fluctuations
in glucose, and that there is a divergent response to feeding vs. the glucose response to 2DG.
While GLP-1 and/or glucagon may have an independent impact on the feeding response to
glucose, our data indicates that neither peptide is necessary for the impact of VSG on the
response to 2DG. Future experiments will explore the neurocircuitry that underlies the divergent
responses to 2DG after VSG. Learning about this neurocircuitry may be helpful to patients
suffering from dumping syndrome.
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Performance of different screening methods on gestational diabetes
Paola C. Aldana MS (University of Maryland School of Medicine), Sarah Crimmins DO, Sifa
Turan MD, Ozhan M. Turan MD PhD, Dept. of Obstetrics, Gynecology & Reproductive Sciences,
University of Maryland School of Medicine, Baltimore
The most utilized screening test for gestational diabetes (GDM) is the 50 g 1h Oral Glucose
Screening Test; however this test has inherent limitations on patient compliance. The utility of
HbA1c (A1c) on screening for GDM has not yet been fully established. Preliminary studies have
shown that fetal epicardial fat tissue (EFT) increases in fetuses of mothers with pre-gestational
diabetes. We hypothesized that fetal EFT measurement will provide accurate information similar
to the 1h glucose test and A1c in the screening of GDM. This is a retrospective analysis of
prospectively collected data from patients followed in our clinic between January and June 2017.
We obtained 1h glucose, A1c and fetal EFT from singleton pregnancies at similar gestational
age. The diagnosis of GDM was based on an abnormal 1h glucose screening test followed by a
3h Oral Glucose Tolerance Test. Fetal EFT’s were measured by single blinded observer using
a standardized method (Figure 1). In order to eliminate the effects of gestational age on fetal
EFT, the EFT values were converted to their multiple of the median (MoM) values, which were
calculated using 132 normal patients. Predictive values of the 1h glucose test, A1c and fetal
EFT were analyzed using Receiver Operating Curve (ROC) analysis. One hundred forty seven
patients were used in our final analysis. GDM was diagnosed in 15 (10%) of them.
Demographics of the study population are given in Table 1. The diagnostic performance for
each approach was (sensitivity, specificity, AUC): EFT≤-0.13mm (40%, 80%, 0.57), 1h
glucose>128mg/dl (93%, 86%, 0.96), and A1c >5.5% (80%, 78%, 0.86), respectively. The
comparisons of ROC analysis showed that the 1h glucose test was superior to A1c and fetal
EFT measurement (p<0.001 and 0.1, respectively) (Figure 2). The 1h glucose test remains the
best predictor for the development of GDM. The performance of early 2nd trimester fetal EFT
was not acceptable to utilize as a screening test.
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Table 1. Demographic & Maternal Characteristics of Study
Population
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Adverse Safety Event Incidence Associated with Estimated GFR.
David Ambinder (University of Maryland School of Medicine), Rebecca Doerfler, Wanda Fink,
Jeffrey Fink, University of Maryland Medical Center / VA Baltimore
Patients with chronic kidney disease (CKD) are at high risk for adverse safety events because
of the complexity of their care and impaired renal function. Evaluation of the association of the
risk for safety events by estimated glomerular filtration rate (eGFR) can be beneficial for the
treatment of patients with CKD. We examined the Safe Kidney Care study – a populationbased prospective cohort, with annual visits for up to 6 years, of 350 pre-dialysis patients with
CKD to determine the relationship between eGFR and adverse safety events measured at study
visits. The safety events looked at were, hyperkalemia, hypokalemia, low hemoglobin,
hyperglycemia, hypoglycemia, orthostatic blood pressure, low systolic blood pressure, and
bradycardia. A cumulative score and incidence rate of safety events was calculated for each
participant with the following results for the population. The mean age of the participants was
66.1 years, and 251 patients (71.7%) were men. 194 (55.7%) participants had at least one
event, and 40 (11.5%) of those had two or more events. There was a noticeable association
between eGFR (44.3, 39.5, and 34.5 respectively), and the rate of events. After adjustment for
age, race, sex, BMI, history of cancer, diabetes, and cardiovascular disease via linear
regression, there was a significant (Beta = -.012, p<.001) graded increase in rate of actionable
safety event, with declining eGFR, particularly significant for an increased risk for hyperkalemia,
hypoglycemia, low hemoglobin, and orthostatic blood pressure. This relationship held up when
excluding anemia. The risk for certain actionable safety events are higher in those with
declining kidney function. These results may assist in identifying concerns for the physician and
patient to be aware of, and allow for further research to study these adverse safety events and
identify patients at higher risk within the CKD population.
Research reported in this publication was supported by The Summer Program in Obesity,
Diabetes, and Nutrition Research Training (SPORT) Grant under NIH award number
T35DK095737.
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Asprosin is a new gluconeogenic peptide hormone with potentially significant role in
blood glucose homeostasis.
Myles Anderson (University of Tennessee Health Science Center), Richard Breyer, Sarah Davis,
Vanderbilt University Medical Center and Veterans Affairs Medical Center of Nashville, TN
Uncontrolled blood glucose homeostasis is the primary pathogenic, diagnostic, and prognostic
factor in diabetes mellitus. Recently, a novel peptide cleavage product that increases blood
glucose in mice was discovered by Romero et al. (2016) through studying neonatal progeroid
syndrome. They named this peptide hormone asprosin because of its apparent source in white
adipose. Our current project is focused on confirming asprosin’s role in glucose homeostasis
and exploring other physiologic effects. If asprosin is truly a gluconeogenic hormone, we should
be able to replicate experiments in mice to increase blood glucose. Furthermore, if deficient
asprosin is responsible for all symptoms of neonatal progeroid syndrome, administration of
asprosin will induce an increase in appetite. Before performing in vivo studies, recombinant
asprosin was produced in E. coli cells. In our first in vivo test we administered 90ug of asprosin
intraperitoneally into mice and measured blood glucose levels at intervals over the next two
hours. This experiment failed to replicate the previously reported blood glucose spike. More
tests of asprosin’s glucose raising ability will need to be done to confirm a negative result or find
conditions that produce a blood glucose increase. In a second experiment, we measured food
eaten two-and-a-half hours after asprosin injection. Initial tests have shown mice treated with
asprosin eating about twice as much as those given a vehicle control. At present we are half
way through this feeding study and optimistic that the preliminary trend will continue. If the data
remain positive, similar tests will be performed to confirm replicability and to control for various
confounding factors. We are hopeful that a better understanding of asprosin’s physiologic
effects and mechanism will contribute to a more complete understanding of diabetes. Moreover,
with evidence that asprosin is elevated in humans with insulin resistance already published,
asprosin may become a target for future treatment of diabetes and related metabolic diseases.
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Glucose metabolism disorders and cardiovascular health in CKD patients
Nelish Ardeshna (University of Toledo College of Medicine), Katherine Adams, Victoria Whitfield,
Adrienne Clagett T, Andrew Vincz, Lori Shah MD, Adriana M. Hung MD MPH, Nashville VA and
Vanderbilt University Medical Center
Background: Chronic kidney disease (CKD) is a growing public health problem affecting more
than 500 million people worldwide. Patients with CKD have an unacceptably high risk of
cardiovascular disease (CVD) and premature death. Data suggests a critical role of “nontraditional” risk factors in the pathogenesis of CVD in CKD, including insulin resistance, not
currently targeted by standard therapies. The aim of this study was to compare glycemic
markers in their ability to detect impaired glucose homeostasis in non-diabetic CKD patients as
well as evaluate their association with IR measurements and subclinical markers of CVD.
Methods: We performed a cross-sectional study in 57 stage 3 or 4 CKD patients with
undiagnosed diabetes (FPG < 126 mg/dL and HbA1c < 6.5%). Kappa statistic was used to
evaluate the agreement between HbA1c and oral glucose tolerance test (OGTT) in diagnosing
glucose metabolism disorders such as pre-diabetes. Linear regression was used to evaluate
the relationship of glycemic measurements with insulin indices (glucose disposal rate by
hyperinsulinemic euglycemic clamp (GDR-BW), HOMA-IR, Matsuda index) and subclinical
markers of cardiovascular disease (aortic stiffness, central pulse pressure, inflammation).
Results: The median age of the participants was 67 (interquartile range: 60-72), with 70% being
male and 25% being African American. The median BMI was 30.4 (IQR 27.0-37.1). There was
poor agreement between HbA1c and OGTT (kappa = 0.1652) in identifying impaired glucose
homeostasis in CKD patients. HbA1c < 5.7% missed 44% (12/27) of patients with pre-diabetes
defined by OGTT. The 2 hour glucose value from the OGTT, not HbA1c, was strongly correlated
with IR, estimated with GDR-BW (p < 0.001), HOMA-IR (p = 0.036), and Matsuda index (p =
0.016). Furthermore, maximum glucose value from the OGTT had an association with aortic
stiffness and inflammation, measured as aortic pulse wave velocity (p = 0.016) and hsCRP (p =
0.022) respectively. Additionally, the glucose value at 120 minute was associated with central
pulse pressure (p = 0.015). HbA1c was not related to pulse wave velocity (p = 0.746), hsCRP (p
= 0.220), or central pulse pressure (p = 0.798).
Conclusion: In our study, OGTT captured cases of prediabetes not captured by HbA1c.
Furthermore, glucose values from the OGTT, not HbA1c, were associated with insulin sensitivity
indices and cardiovascular health. Hence, the use of OGTT in this population may aid in
providing earlier diabetes and CVD prevention methods. Furthermore, people identified by
different biomarkers may represent different phenotypes with distinct underlying
pathophysiology. Understanding these different phenotypes may help to advance precision
medicine for diabetes care in CKD.
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Understanding associations between social support and health outcomes in a rural
African-American population with type II diabetes
Meredith Arra (Medical College of Georgia at Augusta University),
Andrea Cherrington MD MPH, Susan Andreae PhD MPH, Lynn Andreae MPH
University of Alabama Birmingham
Rural living, African-Americans in the South have some of the highest prevalence of type II
diabetes in the United States and experience a disparity in health access and outcomes.
Increased amounts of social support from family, friends, physicians, and community members
are associated with improved self-care behaviors, which is an important metric for health
outcomes in patients living with diabetes. However, the association between social support and
glycemic control remains unclear and understudied amongst African-Americans living in the
rural South. This study hypothesizes that high amounts of social support will be associated with
better self-care behaviors and glycemic control when controlling for demographic,
socioeconomic, and health care access variables. A cross-sectional data analysis was
performed on baseline survey and biometric data collected from 157 participants (rural African
Americans with uncontrolled diabetes) recruited for an ongoing diabetes intervention study.
Separate analyses were used to test the relationship between social support and diet, physical
activity, medication adherence, and glycemic control (measured by HbA1C). Although results
were largely insignificant, the study showed a significant, negative association between social
support and glycemic control. The results did not support the hypothesis and suggest that more
research is needed to investigate how to define and test social support amongst rural living
African-Americans.
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Comparison of Glycemic Variability in Individuals with Normal Weight, Obesity, Type 2
Diabetes and Type 1 Diabetes.
Elizabeth O. Atteh (University of Connecticut School of Medicine), Ania M. Jastreboff MD PhD,
Katherine Wai Lam BS, Renata Belfort-DeAguiar MD PhD, Janice Hwang MD MS, Robert
Sherwin MD, Yale School of Medicine
Background: Continuous Glucose Monitoring Systems (CGMS) provide comprehensive data
about an individual’s Glycemic Control (GC) and Glycemic Variability (GV), which are both
important factors in assessing risk of developing macro- and micro-vascular complications from
diabetes. Previous studies have used CGMS to compare GV in individuals with normal weight
(NW) to that in individuals with either obesity, type 1 diabetes (T1D), or type 2 diabetes (T2D),
however, the full spectrum of differences in GV across these 4 different groups has not been
analyzed in a single study.
Hypothesis: GV, as assessed by CGMS, would vary across and between groups in individuals
with NW, OB, T2D and T1D.
Methods: 45 subjects (11 M / 34 F), 9 NW, 16 OB, 14 T2D, 6 TID, were asked to wear CGMS
(Dexcom G4®) devices for 5-7 days and maintain a food log during the time of CGMS wear.
The EasyGV© program was used to calculate 13 commonly reported indices of GV and GC.
Results: All 13 measures of GV and GC were significantly different across groups (All p < 0.005,
one-way ANOVA). As expected, the T1D group had the highest GV, followed by the T2D group,
while the NW and OB groups had similarly low indices of GV. Between groups analyses
demonstrated no statistically significant difference in all 13 measures between the NW and OB
groups. Standard Deviation, Lability Index, J Index, High Blood Glucose Index, Mean of Daily
Differences, and Mean Amplitude of Glucose Excursions showed statistically significant different
values between the NW and T2D, NW and T1D, OB and T2D, OB and T1D, and T2D and T1D
groups (All p < 0.05, unpaired t-test).
Conclusion: Our data demonstrates that as expected, NW and OB individuals did not differ in
GV or GC values; however, significant differences exist in all other between group comparisons.
Because select individual CGMS tracings from the NW and OB groups highlighted glucose
perturbations which may be otherwise missed with measures such as HgbA1c, future studies
will include analyzing the corresponding food log data to investigate the relationship between
food intake and GV in the 4 groups.
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Acute Kidney Injury (AKI) and Risk of Chronic Kidney Disease (CKD) in Hospitalized
Patients: The Assessment, Serial Evaluation, and Subsequent Sequelae in Acute Kidney
Injury (ASSESS-AKI) Study
Nihan Avcu (Hacettepe University Medical Faculty), Robert A. Star, Paul L. Kimmel, (NIDDKThe National Institute of Digestive, Diabetes and Kidney Diseases), Edward D. Siew, T. Alp
Ikizler, (Vanderbilt University Medical Center), Alan S. Go, Chi-yuan Hsu, Kathleen D. Liu,
(Kaiser Permanente/University of California San Francisco), Vernon M. Chinchilli, Nasrollah
Ghahramani, W. Brian Reeves, Georgia Brown Faulkner, (Pennsylvania State University),
Jonathan Himmelfarb, Mark Wurfel (University of Washington), Chirag Parikh, Steven Coca,
Amit Garg, Prasad Deverjan, Michael Zappitelli (Yale University)
Previous retrospective studies suggest that acute kidney injury (AKI) might have a deleterious
effect on renal function with increased risk of incident chronic kidney disease (CKD) and
progression of pre-existing CKD, but there is no large scale prospective study about this issue.
In ASSESS-AKI study, we hypothesized that hospitalized patients who experienced an episode
of AKI have a greater risk of developing CKD or faster progression of pre-existing CKD than
hospitalized patients without AKI. Hospitalized patients with and without AKI were enrolled in a
parallel matched cohort from 4 centers (V0). Follow-up started 3 months after the index
hospitalization (V3). Patients were matched by two primary variables: 1) Clinical Research
Center, 2) CKD status at index hospitalization (yes or no) using estimated glomerular filtration
rate (eGFR) threshold of <60 or ≥60mL/min/1.73m2. During the index hospitalization, AKI was
determined according to the definition of ≥50% relative increase and/or absolute increase
≥0.3mg/dL in peak inpatient serum creatinine (SCr) compared with baseline outpatient SCr.
During the follow-up procedure, incidence of CKD was defined as at least 25% decrease in
eGFR relative to baseline, or eGFR <60 mL/min/1.73m2. For patients with pre-existing CKD at
index hospitalization, the definition of CKD progression was at least 50% decrease in eGFR
relative to baseline, or eGFR <15 mL/min/1.73m2. The association of AKI with CKD events was
established by Multivariable Cox proportional hazards regression. Seven hundred sixty nine
(769) AKI and 769 well-matched non-AKI adults were enrolled. The preliminary data suggested
that AKI independently increases the risk of incident CKD and the progression of pre-existing
CKD. ASSESS-AKI is a unique study that has the characteristic of being a long-term
prospective survivor cohort, matching AKI and non-AKI adult participants. Based on these
preliminary results, future studies need to test whether early surveillance and prevention of AKI
will lower the risk of CKD incidence and pre-existing CKD progression.
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The role of DFMO in Helicobacter pylori infection: modulation of ROS response
Dara Baker (George Washington University School of Medicine and Health Sciences), J.
Carolina Sierra, Keith T. Wilson Lab, Vanderbilt University Medical Center
Background: Gastric cancer remains the third foremost cause of cancer deaths worldwide. The
leading cause of gastric cancer, Helicobacter pylori is a thought drive carcinogenesis by
inducing chronic inflammation. One pathway implicated in the host immune response involves
polyamines, which have been shown by our laboratory to contribute to gastric carcinogenesis.
Difluoromethylornithine (DFMO), an inhibitor of ornithine decarboxylase (ODC), the rate-limiting
enzyme for polyamine synthesis reduce gastric inflammation and progression to cancer in
gerbils infected with H. pylori. Paradoxically, cell-specific deletion of the Odc gene in
macrophages increased inflammation in murine experiments, indicating the likely involvement of
alternative mechanisms by which DFMO could be mediating cancer progression, including
direct effects on the bacteria. We hypothesize that DFMO modulates the interaction between H.
pylori and gastric cancer by affecting the bacteria exposed to oxidative stress generated in an
inflammatory environment.
Methods: Strains for H. pylori were derived from the parental 7.13 and were either grown on
plates passaged 19 times with or without DFMO exposure, or harvested from gerbil stomach
tissue after 12 weeks with or without exposure to DFMO in drinking water. RAW 264.7 murine
macrophages and H. pylori strains were co-cultured, and mRNA was harvested from cells 6 h
post-infection. RT-PCR was used to analyze expression of macrophage activation-associated
genes encoding proteins indicative of M1 response (NOS2, TNF-α, IL-1β). For the second focus,
we cultured H. pylori 7.13 in liquid media over 24 h with 50 mM DFMO, 50 mM ornithine, or no
additional reagent. At each 2 h time-point, we noted the OD600nm and pelleted the bacteria, from
which we isolated RNA. To assess oxidative response, we used RT-PCR to compare mRNA
expression of genes involved in H. pylori defense mechanisms to ROS/RNS, including sodB
and tpx. iTRAQ proteomics analysis demonstrated reduced catalase and TlpB abundance in
output strains from gerbils receiving DFMO versus control strains. We performed RT-PCR for
katA and tlpB in the parental, in vitro passaged, and gerbil output strains. Lastly, we grew the
parental strain and 4 gerbil output strains in Brucella broth, or broth treated with 500 µM or 1
mM H2O2, and plotted growth curves.
Results: In co-culture experiments, M1 gene expression levels did not differ between
macrophages infected with DFMO-treated or control strains. In our analysis of H. pylori gene
expression, we found induction of sodB and tpx at the 2 and 4 h time-points in the samples
collected from the DFMO-treated compared to ornithine-treated media or untreated controls.
Furthermore, expression of katA and tlpB were lower in DFMO output versus control output
strains. Bacterial growth curves demonstrated attenuated growth in H2O2-treated DFMOexposed H. pylori strains compared to untreated DFMO-exposed controls. Additionally,
unexposed control gerbil output strains showed no difference in growth in acutely H2O2-treated
strains compared to untreated controls.
Conclusions:
Our results from this study suggest that chronic exposure of H. pylori to DFMO impedes
bacterial response to environmental stress by affecting expression of oxidative defense genes.
These data also imply that treatment with DFMO may be contributing to environmental oxidative
stress, which leads to an immediate response by the bacteria to prevent ROS-induced DNA
damage. Further study may establish the specific role of DMFO in the modulation of H. pylori
growth through induction of oxidative stress. The implications are that DFMO has benefits in its
effects on H. pylori that add to its chemopreventive potential.
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Altered MicroRNAs on the HDL of Patients with Kidney Disease
Emily R. Baker (Emory University), Danielle L. Michell, Carrie B. Wiese, Ryan. M. Allen, Quanhu
Shang, Shilin Zhao, Valentina Kon, Kasey C. Vickers, Vanderbilt University
Micro RNAs play an important role in the post-transcriptional modification stage of gene
regulation in eukaryotes. In simple terms, these miRNAs bind to segments of mRNA produced
in the nucleus and this prevents these mRNAs from being translated into proteins, and they are
marked for destruction. High Density Lipoproteins (HDL) are altered in kidney disease patients
compared to healthy patients, and there is a potential that miRNAs are an important factor in
why the HDL of kidney disease patients differs from that of healthy patients. The HDL was
extracted and purified samples from collected from chronic kidney disease (CKD), end-stage
renal disease (ESRD), and control patients using fast protein liquid chromatography. The RNA
was then isolated from these samples, and real-time PCR was used to amplify miRNA with
known sequences. Probes with sequences complimentary to miRNAs that had been shown to
be significantly upregulated or downregulated in previous sequencing experiments were
selected. The data from the real-time PCR was analyzed to show the fold changes of the tested
miRNAs between control, CKD, and ESRD samples. Results showed that miR-375 was
significantly downregulated (**p<0.05) in patients with CKD and ESRD when compared to
control patients (CKD and ESRD 90% reduction). Sequencing results also showed a 25%
reduction, however this was not significant. Additionally, miR-328 was also shown to be
significantly downregulated (*p<0.05) in ESRD patients when compared to control patients
(ESRD 40% reduction), and a 30% reduction of miR-328 was show in sequencing results.
These two miRNAs out of 13 tested validated previous results gathered by the lab. The next
steps in this investigation include identifying miR-375 mRNA targets that are upregulated via
inhibiting miR-375 in vitro, and determining the effects of miR-375 overexpression in kidney
disease in vivo.
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A retrospective analysis of the MGH Inpatient Diabetes Management Service
Erica Basque (Eastern Virginia Medical School); Enrico Cagliero, MD; Kerry Grennan, NP
Diabetes Center, Massachusetts General Hospital, Boston, MA
Acute illness can often lead to dysglycemia, and glucose control in the inpatient setting can be
complicated for patients both with and without diabetes. However, better glycemic control has
been shown to improve patient outcomes in hospitalized patients. The Inpatient Diabetes
Management Service (IPDM) was implemented in March 2011 to address the unique challenges
of diabetes care at Massachusetts General Hospital. This study was undertaken to assess the
impact of the IPDM in reducing hospital readmissions and improving patient outcomes while
identifying possible avenues for improvement of the program. A retrospective electronic medical
record analysis of all IPDM consults for 2016 was conducted to gather specific information
regarding the timeline of admissions and demographic data about consults. Those patients who
had a prior admission in 2015 or 2016 without IPDM consult were used as their own historic
control. A total of 390 consults were analyzed with 89 historic control admissions. Average
HbA1c was shown to decrease from 9.4 at admission to 8.2 at 3-6 months post admission
(p<0.001) when consult occurred while historic controls showed no significant difference in
HbA1c following admission. Percent of patient days spent in hyperglycemia during admission
was also decreased following consult from 54% to 35% (p<0.001). This was achieved without
significant increase in hypoglycemia. Rates of any unplanned readmission within 30 days was
17.7% for admissions with consults and 25.8% for historic control admissions (p<0.01).
Diabetes-preventable readmissions were also reduced from 3.4% to 2.1% (p<0.05). Overall,
these results indicate that the interventions of the IPDM consult service are improving both
glycemic control during hospital admissions and patient outcomes following admission. This
study demonstrates the usefulness of specialized inpatient consult services such as the IPDM
for management of complex cases.
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An in vitro Study into Pathogenic Insulin Gene Mutations Which Disrupt the B20/A19
Disulfide Bond
Flavius Beca (University of Illinois College of Medicine), Graeme Bell, PhD, and Soo-Young
Park, PhD, Department of Medicine, University of Chicago
Mutations in the insulin gene are the second most common cause of permanent neonatal
diabetes mellitus (PNDM) and a rare cause of maturity onset diabetes of the young (MODY).
Patients usually present with low birthweight, hyperglycemia, and flu-like symptoms within the
first year of life. The median age of diagnosis of insulin gene mutations in the University of
Chicago Monogenic Diabetes Registry is just under 6 months of life, with an interquartile range
of 10 months. Previous work has shown evidence of beta cell death supporting the hypothesis
that diabetes in patients with insulin gene mutations is driven by an ER stress response. In this
study, we focused on 4 novel mutations in the insulin gene that disrupt the cysteine residue at
the A19 position. The A19 along with the B20 cysteines are responsible for forming the first of 3
disulfide bonds within the mature insulin peptide. We hypothesized that mutations involving the
B20/A19 disulfide bond would present with a more severe phenotype in terms of lower insulin
synthesis, secretion, and higher ER stress. Indeed, based on clinical data from the University of
Chicago Monogenic Registry and other published reports, the median age of diagnosis amongst
individuals with substitution mutations involving any cysteine was nearly 4 months earlier
(median diagnosis at 2 months vs 6 months). Immunostaining of transiently transfected INS-1,
rat insulinoma cells, showed a pattern of proinsulin retention in the ER and Golgi in our novel
mutants (Y108D, Y108X, C109F and C109Y) consistent with previous results as observed in the
C96Y profile, a previously characterized mutation and the same found in the Akita mouse model.
Next, we conducted an ELISA measuring the C-peptide concentration in whole cell extracts and
surrounding media and we found that all the mutants had significantly decreased C-peptide
secretion (p<0.01), and generally decreased proinsulin synthesis. To quantify ER stress levels,
we immunoblotted whole cell extracts for phosphorylation levels of eIF2a as well as expression
levels of the chaperone protein, BiP/Grp78. We were able to see elevated levels of eIF2a
phosphorylation and increased BiP/Grp78 expression although with variation between the
different mutations. Future directions include probing the folding state of the different mutant
insulin peptides and understanding the variability observed in the proinsulin synthesis and ER
stress profiles. To this end, we began designing a native PAGE assay to observe differences in
insulin folding states which have provided some promising preliminary data. Additionally, we
hope to test the effects of chemical chaperones, like 4-PBA and TUDCA, with the aim of
ameliorating the mutant folding profile and ER stress response particularly among patients that
may at least initially still be able to synthesize but not sufficiently secrete insulin. In conclusion,
the reduced insulin synthesis, secretion, and elevated ER stress provide a clear basis for
understanding the pathogenesis of diabetes in patients with these mutations.
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Cornerstones for respiratory measurements in insulin secreting cells.
Amanda Berger1, Rebecca L. Cardone2, Xiaojian Zhao2, Gary Cline2, Richard G. Kibbey2,3
1
Frank H. Netter School of Medicine at Quinnipiac University
Department of Internal Medicine2 and Cellular & Molecular Physiology3, Yale School of Medicine
Introduction: Measuring oxygen consumption rate (OCR) and extracellular acidification
(ECAR) through extracellular flux assay kits is proposed to accurately measure glycolysis and
mitochondrial respiration in a variety of metabolically active cell types. The assumptions
required for meaningful data interpretation may not be correct and could mislead interpretation
of glycolysis and mitochondrial respiration. For instance, physiologic bicarbonate concentrations
are 20-30 mM, but because bicarbonate is a buffer and in exchange with atmospheric CO2, it is
often excluded from OCR and ECAR measurements. Its exclusion could seriously impact
important cellular carboxylation (e.g., pyruvate carboxylase) and decarboxylation (e.g., pentose
pathway and PEPCK) reactions. Similarly, extracellular pyruvate and lactate can impact cellular
redox. Methods: We investigated these uncertainties using extracellular flux assays (Seahorse)
in INS-1 rat insulinoma cells with different substrates (glucose, pyruvate, lactate), buffers (±
osmotically balanced bicarbonate) and inhibitors of lactate dehydrogenase (LDHi) and pentose
pathway (PPPi). OCR and ECAR findings were compared with insulin secretion assays under
the same conditions. Results: Respiratory capacity was decreased in the presence of
physiologic bicarbonate (n = 10) but glucose stimulated insulin secretion (GSIS) results were
inconsistent (n = 6). Addition of pyruvate surprisingly stimulated both OCR and ECAR while
lactate predictably reduced ECAR (n = 5). In both of these conditions GSIS was increased (n =
6). Inhibiting either LDH or PPP did not impact OCR or ECAR but unexpectedly PPPi actually
stimulated GSIS. These observations will be further assessed by direct proton and carbon flux
using positional radiolabeled isotopes in the conditions we tested previously. Conclusions:
Standard assumptions that bicarbonate, cellular redox, and pentose metabolism incorporated
into extracellular flux assays are negligible do not apply to the study of metabolic coupling to
insulin secretion. In particular, carboxylation and decarboxylation reactions are sensitive to the
unphysiologic assay conditions and could interfere with mechanistic studies of beta-cell
metabolism.
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Hormonal profile, menstrual irregularities, and arterial stiffness in women with childhood
versus adolescent and adult onset of type 1 diabetes.
Alicia Bishop (Florida State University College of Medicine), Caprice Sassano, Rachel M. Sippl,
Janet K. Snell-Bergeon, University of Colorado Denver – Anschutz Medical Campus, Barbara
Davis Center for Childhood Diabetes
Women with type 1 diabetes (DM1) have a greatly increased risk of cardiovascular disease
(CVD), losing the premenopausal cardio-protection seen in non-diabetic women. Studies have
suggested that women with pre-pubertal onset of DM1 display more severe effects on
development and menstrual regularity than women with later onset. Irregular menses are
associated with increased CVD risk and so these alterations in menstrual regularity could
explain some of the increased CVD risk in women with DM1. However, the mechanism behind
these changes has not been fully characterized. This analysis tested the hypothesis that prepubertal onset of DM1 may alter the female hormonal profile more severely than onset during
adolescence or adulthood, leading to greater interruption of the reproductive axis, earlier
vascular deterioration, and greater CVD risk. Premenopausal women ages 18-45 with DM1 and
non-diabetic control subjects from the Women, Insulin, and Sex Hormones (WISH) study had
prospective measurement of hormone levels, arterial stiffness, reproductive history, and
symptoms of hyperandrogenism. Additional participants ages 33-76 were drawn from the
Coronary Artery Calcification in Type 1 (CACTI) study for comparison of arterial stiffness,
reproductive history, and lifestyle factors through a wider age range. Chi-square tests were
used to compared categorical variables, and linear regression models adjusted for age were
used to compare continuous variables among women with early onset DM1 (before the age of
10), women with later onset DM1 (10 or older), and controls. Hormone levels did not differ
significantly between early and late onset DM1. However, total testosterone (p=0.0073 for early,
p = 0.0008 for late) and sex hormone binding globulin were significantly higher in both DM1
groups than in controls (p=0.0357 and p=0.0034, respectively); and estradiol was significantly
higher in early onset DM1 women than in controls (p = 0.0462). Women with early onset DM1
were significantly more likely than the later onset DM1 group to report abnormal period length at
the ages of 18 (p=0.0251) and 25 (p=0.0219), irregular cycles at the ages of 18 (p=0.0110) and
25 (p=0.0498), and a longer time after menarche before cycles became regular (p=0.0485).
Women with early onset DM1 were significantly less likely to report having ever been pregnant
(p=0.0429), and reported having fewer total pregnancies (p=0.0020) and live births (p=0.0097).
In comparison with controls, women with early onset DM1 also were older at menarche
(p=0.0055). Women with DM1 were less likely to have used birth control pills than controls
(p=0.0225). Among measures of arterial stiffness, aortic augmentation pressure (p=0.0143),
subendocardial viability index (p=0.0016), brachial distensibility (p=0.0059), and cardiac output
(p<0.0001) were significantly different in early onset DM1 women than in later onset DM1
women. Pulse wave velocity (p<0.0001) and carotid intimal-medial thickness (p=0.005) also
differed significantly among participants by diabetes status, although not by age of onset among
DM1 women. While it is difficult to separate the effects of age of onset from those of duration of
disease, the more high-risk clinical picture of vascular stiffness, as well as the possible issues of
subfertility and disturbance of the reproductive axis seen in women with early onset, suggest
this could be an area of further study.
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Ob/Ob mice rescued from obese phenotype via single injection of wild type mouse
embryonic fibroblasts
Mitchell Blenden (University of Central Florida College of Medicine), Daniel Ferguson, Irina
Hutson, Kevin Bauerle, Charles Harris, (Washington University School of Medicine)
Obesity, defined as an excess of adipose tissue, has developed into a pandemic and is a
leading cause of mortality, morbidity and disability worldwide. The adipokine leptin is produced
by adipose tissue and is directly proportional to fat mass. It has a key role in the maintenance of
energy homeostasis by regulating satiety. Importantly, leptin resistance develops during obesity.
This phenotype is mimicked in the leptin-deficient ob/ob mouse which is profoundly obese with
increased adiposity, fatty liver, hyperglycemia, and infertility due to a mutation in the gene
encoding leptin. In addition, leptin mutations are a rare form of congenital morbid obesity and
plasma levels are often very low in lipodystrophic patients. Leptin replacement injections are
currently available; however, they cost $500,000 per year and require multiple daily injections so
other options would be welcome. Mouse embryonic fibroblasts (MEF’s) have the capacity to
differentiate into adipocytes in vitro and in vivo. We hypothesized that leptin-producing fat pads
derived from wild-type (WT) MEF’s would rescue the obese phenotype in ob/ob mice. To test
this hypothesis 3-week-old male ob/ob mice were treated with a single injection of MEF’s from
C57Bl/6J mice. These ob/ob rescue mice showed significant phenotypic and metabolic changes
compared to non-rescued ob/ob mice. Fat mass in the ob/ob rescue mice was reduced by 44%
compared to the ob/ob mice (9.26 ± 0.85 g vs. 32.69 ± 5.97 g, p-value <10-4). Importantly fat
mass was similar to that observed in phenotypically WT mice (ob/+). Liver mass, a marker of
hepatic steatosis was markedly reduced in ob/ob rescue mice compared to ob/ob mice (1.49 ±
0.16g vs. 3.97 ± 0.90g, p-value <10-4). Ob/ob rescue mice also demonstrated more activity
during their dark cycle and expended more energy compared to the ob/ob mice however this did
not achieve statistical significance (p-value =0.08). Collectively, our studies show the
importance of functional adipose tissue in overall metabolic health. Fibroblasts and adipose
transplantation may become a useful alternative to hormone replacement for the normalization
of metabolic function in leptin-deficient and lipodystrophic individuals.
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Pancreatic Islets from Donors with Type 2 Diabetes Recover Islet-Enriched Transcription
Factor Expression in Normoglycemic Environment
Yasir H. Bouchi (Medical College of Georgia at Augusta University, Augusta, GA), John T.
Walker, Alena Shostak, Greg Poffenberger, Radhika Aramandla, Marcela Brissova, Chunhua
Dai, Alvin C. Powers (Vanderbilt University, Nashville, TN; VA Tennessee Valley Healthcare
System, Nashville, TN)
Type 2 diabetes (T2D) is characterized by insulin resistance and β cell dysfunction, which are
exacerbated by hyperglycemia and hyperlipidemia. Certain transcription factors, like PAX 6 and
NKX 2.2, which are crucial to maintaining β cell function and identy, are found to be
downregulated in β cells in T2D. We hypothesize that altered expression of islet-enriched
transcription factors in type 2 diabetes is intrinsic and not the result of the environment. Islets
from donors with type 2 diabetes had impaired glucose-stimulated insulin secretion in an islet
perifusion system. Six weeks after transplantation beneath the kidney capsule of
immunodeficient mice, the T2D β cells remained dysfunctional in normoglycemic environment
as reflected by the reduced insulin secretion following a glucose challenge. The T2D grafts
showed increased amyloid accumulation. PAX 6 and NKX 2.2 mRNA transcripts and
immunostaining was less in T2D islets pre-transplantation. After six weeks in the normoglycemic
environment, the immunostaining for PAX 6 and NKX 2.2 was similar to normal islets in grafts,
suggesting recovery of the expression of these transcription factors. Although there was no
functional recovery of β cells, there appeared to be more expression of PAX 6 and NKX 2.2
post-transplantation. The environment in type 2 diabetes impairs expression of islet-enriched
transcription factors, but other mechanisms also contribute to the islet dysfuction.
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Food Insecurity Among Families of Antipsychotic-Treated, Medicaid-Insured Youth
Anand Brahmbhatt1, BSBA, BA, BS, Kristin Bussell2, MS, CRNP, Meredith Roberts2, BA, Gloria
Reeves2, MD
1
Division of Endocrinology, Diabetes, and Nutrition, Department of Medicine, University of
Maryland School of Medicine, Baltimore, MD
2
Division of Child Psychiatry, Department of Psychiatry, University of Maryland School of
Medicine, Baltimore, MD
The USDA defines food security as having consistent access to nutritionally adequate foods.
Food insecurity is experiencing limited/restricted access to nutritionally adequate foods. The
USDA has developed 4 categories for food security, including: 1) Food security, 2) Marginal
food security, 3) Low food security, and 4) Very low food security. Very low food security is
characterized by changes in food quality as well as reduction in food consumption. We
hypothesize that antipsychotic-treated youth insured by Medicaid may be particularly vulnerable
to food insecurity issues because of obesity-related medication side effects, including increased
hunger/appetite and weight gain, as well as socioeconomic challenges experienced by their
families. Participants in this study are youth (ages 8-16 years old and newly approved for
antipsychotic treatment through a Medicaid prior authorization program) and their parent
enrolled in a randomized trial of a healthy lifestyle intervention versus usual care. Food
security was assessed at baseline by parent report using the 18 items from the NHANES 2013
Food Security Questionnaire. Preliminary data analysis includes 23 parent-child dyads enrolled
in the first 5 months of the study. In our sample, 30% of the families surveyed met criteria for
low food security (score 3-7) and 13% met criteria for very low food security (score 8+).
Additionally, 65% of families have received household SNAP assistance benefits in the past 12
months. Prevalence of food insecurity in this small preliminary sample (43%) is higher than the
national household average (16.6%), as is expected given our sample exclusively includes lowincome families. However, all youth in the sample are insured and have access to primary care
and mental health providers (e.g. including medication monitoring) so basic needs regarding
food access may not be adequately addressed by healthcare providers. Given the metabolic
side effects of antipsychotic medications, food security screening may be beneficial to address
health needs for youth and their families. Food insecurity interventions may also benefit
household members.
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Lipids Induce Microvascular Recruitment in Human Skeletal Muscle
Alexander S. Brenner, B.S. (University of Illinois College of Medicine at Chicago),
Cyndya A. Shibao, M.D., Vanderbilt University Department of Medicine, Division of Clinical
Pharmacology
Skeletal muscle plays an important role in regulating glucose homeostasis and lipid utilization.
Impaired muscle metabolism is evident in type II diabetes mellitus (T2DM), obesity, and
cardiovascular disease (CVD) and is associated with microvascular dysfunction. We previously
demonstrated that in conduct arteries, increases in free fatty acids produce an increase in
vasodilation. This however does not imply that similar vasodilation occurs in skeletal muscle at
the microvascular (capillary) level where nutrient exchange occurs. We hypothesize that acute
increases in fatty acid levels produce an increase in skeletal muscle microvascular recruitment
in obese subjects.
We have developed a technique to assess microvascular vasodilation and recruitment during
metabolic studies. We recruited a cohort of obese subjects with no prior history of T2DM,
hypertension, or CVD. CEUs of the brachioradialis muscle were performed in these subjects at
baseline and after four hours of intravenous lipid infusion. Skeletal muscle microvascular
recruitment was measured through an analysis of the acoustic intensity (concentration) of the
microbubble contrast agent.
In our preliminary study, we found significant (>50%) vasodilatory responses in subjects after
intravenous infusion of lipids as compared to baseline. This suggests that circulating levels of
lipids play a role in inducing microvascular vasodilation and has important consequences in our
understanding of nutrient delivery to skeletal muscle in hyperlipidemic environments. Further
work on this subject should include examining whether this increased microvascular recruitment
impacts lipid metabolism or utilization.
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Alteration in the gut microbiome influences diabetes development in AID-deficient NOD
mice
Kristina Brown (Yale School of Medicine), Ningwen Tai, Li Wen, Yale School of Medicine
Type I diabetes (T1D) is characterized by the autoimmune destruction of insulin-producing beta
cells in the pancreas. This destruction is mainly mediated by auto-reactive T lymphocytes,
however, B lymphocytes facilitate the autoimmune attack. One enzyme vital to B lymphocyte
function is Activation-induced cytidine deaminase (AID). The role of AID is to allow B
lymphocytes to produce different classes of immunoglobulins (Igs). Because AID is important in
homeostasis of immune system and gut mucosal immunity in particular, there is a reason to
believe that AID is involved in T1D development. However, little is known about this relationship.
Given that the gut microbiome affects both mucosal immunity and diabetes development, we
hypothesize that AID plays a role in modulating T1D pathogenesis.
To test the hypothesis, we studied AID deficient (AID-/-) non obese diabetic (NOD) mice. NOD
mouse is an excellent animal model of human T1D. To investigate how AID modulates T1D
development, we first observed diabetes development in AID-/- NOD mice in different housing
conditions: AID-/- NOD mice housed with AID sufficient (AID+/+) NOD mice or AID-/- NOD mice
housed with AID-/- NOD mice The former was designated as co-housing (CH) and the latter was
designated as non co-housing (NCH) and AID+/+ NOD mice were used as controls. We
screened glycosuria weekly and diabetes was confirmed by blood glucose ≥250mg/dl. Since
mice have coprophagia behavior, CH condition can influence the gut microbiome and mucosal
Igs of the mice. We collected fecal samples from these mice to investigate the composition of
gut microbiota in each group by sequencing bacterial DNA extracted from the stool samples. To
evaluate the effect of AID on mucosal anti-microbial peptides, we collected tissue samples from
small and large intestine and determined expression levels of five major types of mucosal antimicrobial peptides by quantitative PCR (qPCR). Moreover, we also tested the stimulatory effect
of gut bacteria from AID-/- and AID+/+ mice on T lymphocytes.
Our results showed that when in CH condition, the AID-/- mice developed significantly
accelerated diabetes compared to the CH AID+/+ mice. However, when in NCH condition, AID-/mice were significantly protected from T1D development. Gut bacterial sequencing results
revealed that while Firmicutes was the predominant phlyum in all the groups of mice, AID-/-NCH
mice had much reduced phlyum of Bacteroidetes than AID+/+ NCH mice (12.2% vs. 19.0%,
p<0.0001). We also found that anti-microbial peptides, Reg3β and RELMβ, from the small
intestines were significantly increased in the NCH AID-/-NOD mice as compared to CH AID-/NOD mice. This suggests that high level of anti-microbial peptides can affect the composition of
gut microbiome, which in turn may contribute to diabetes protection seen in NCH AID-/-NOD
mice. To this end, we found that gut bacteria from NCH AID-/-NOD mice were significantly less
stimulatory to CD8+ T cells compared to the gut bacteria from the mice in other groups. Overall,
our results indicate that differences in gut microbial composition and up-regulation of Reg3β and
RELMβ in the small intestine of NCH AID-/- mice may explain why these mice are protected from
development of T1D while CH AID-/- have accelerated diabetes. Furthermore, the gut
microbiome from NCH AID-/- mice was also less stimulatory to CD8+ T cells. In contrast, gut
microbiome from CH AID-/- mice showed the strongest stimulatory effect to CD8+ T cells,
suggesting that the gut microbiome in CH AID-/- mice may promote an over-responsive immune
system that could contribute to accelerated T1D development. In conclusion, our results provide
important new knowledge about the role of AID in the pathogenesis of T1D development,
mediated by gut microbiome and the homeostasis of mucosal immunity.
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The Role of Prostaglandin E2 in Immune Activation during Hypertension
Lucas Carver (Meharry Medical College), Liang Xiao, Hana Itani, Richard Breyer, David
Harrison, Vanderbilt University Medical Center, Nashville, TN
Background: Recently, a new mechanism in the pathogenesis of hypertension has been
identified. In this process, proteins are oxidatively modified by isolevuglandin (isoLG) and are
presented by dendritic cells (DCs) to T lymphocytes, leading to the activation of adaptive
immunity. The local signals that stimulate DCs to accumulate isoLG adducts remain undefined.
Our previous study suggested that mice lacking EP3 receptors of prostaglandin E2 (PGE2) are
protected from hypertension and renal inflammation.
Hypothesis: PGE2 directly causes isoLG formation in DCs via EP3 receptor signaling, which
induces the activation of the adaptive immunity in hypertension.
Methods: To examine the direct effects of PGE2 on the formation of isoLG adducts, splenic
DCs from wild type (WT) mice were isolated and incubated in vitro in the presence of PGE2, or
synthetic ligands of EP1/EP3 receptors for 24 hours. IsoLG content in DCs was measured by
flow cytometry. To determine a potential source of reactive oxygen species (ROS) in DCs in
response to PGE2, immunoprecipitation was performed for NADPH oxidase subunits gp91phox
and p47phox.
Results: As determined by flow cytometry, intracellular isoLG in DCs was markedly increased
by PGE2 and EP1/3 dual agonist 17-phenyl-trinor-PGE2 (vehicle: 8.8±5.1% vs. 50nM PGE2:
41.4±11.7%, p<0.05). In addition, this effect of PGE2 could be completely prevented by the EP1
receptor blocker SC-51322 (20 μM), but not by the EP3 receptor antagonist DG-041 (30 nM). As
observed in immunoprecipitation, PGE2 promoted the binding of p47phox to gp91phox in both wild
type and EP3-/- mice.
Conclusions: These data indicate PGE2 acts directly on DCs via its EP1 but not EP3 receptor to
stimulate intracellular isoLG formation. The predominant effect of PGE2 on EP3 receptors is to
enhance ROS production in other tissues, which indirectly leads to isoLG-adduct formation and
accumulation in DCs. Together, these findings provide additional information as to how PGE2
modulates inflammation in hypertension.
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Absence of Ethnic Differences in Weight Loss after Bariatric Surgery
Arlene Castillo, BA (SUNY Downstate College of Medicine), Michael Ahlers1, MS, James
McGinty2, MD, and Blandine Laferrère1, MD, PhD.
1
New York Obesity Research Center, Columbia University, New York; 2Bariatric Division, Mount
Sinai St Luke’s Hospital
The prevalence of severe obesity (BMI≥35 kg/m2) is highest for Non-Hispanic Blacks (NH-B)
followed by Hispanics (H), and non-Hispanic Whites (NH-W), in the US, although fewer NH-B
and H undergo bariatric surgery. A limited number of studies have shown that NH-W have
greater post-surgery weight loss than NH-B and H, while some studies have shown no weight
loss difference between H and NH-W. High attrition, however, is a challenge in most bariatric
studies. We conducted a retrospective analysis to test the following hypotheses: 1) there will be
ethnic differences in % weight loss (%WL) post-surgery; 2) there will be no ethnic differences in
attrition. De-identified data was analyzed from patients who underwent Roux-en-Y gastric
bypass (RYGB) or adjustable gastric banding (AGB) from 2006-2009 at Mount Sinai St Luke’s
Hospital in New York City. Outcome variables were self-reported ethnicity (NH-W, NH-B or H)
and body weight before and up to 24 months after surgery. Attrition rate was compared between
ethnic groups using the Chi-square test; body weight and % WL were compared using the
Kruskal-Wallis test, followed by Bonferroni correction. Of 571 enrolled patients (66% RYGB and
34% AGB), the majority were H (45%) while NH-W were the smallest group (23%). Attrition was
high but did not differ amongst ethnic groups, except at 3 months when it was higher for H
(37%) than for NH-B (25%). NH-B were the heaviest (133.8 kg ± 27.6) and H (125.8 kg ± 27.8)
the lightest at pre-surgery, however, there was no statistical difference in % WL by ethnicity for
either the RYGB or AGB group. Up to 2 years after RYGB or AGB, % WL patterns were similar
among NH-W, NH-B and H. These findings suggest that ethnicity may not contribute to success
in weight loss 2 years after bariatric surgery.
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Metformin use is associated with mitochondrial DNA (mtDNA) haplogroups in Caucasian
adults with type 2 diabetes.
Adam Y. Chan1, David C. Samuels2, Maciej S. Buchowski3
1
James H. Quillen College of Medicine, East Tennessee State University, Johnson City, TN,
USA
2
Center for Quantitative Sciences and Department of Medicine and Center for Human Genetics
Research, Vanderbilt University, Nashville, TN, USA
3
Department of Medicine, Division of Gastroenterology, Hepatology, and Nutrition, Vanderbilt
University Medical Center, Nashville, TN, USA
Introduction: Metformin has known cellular mechanisms that affect mitochondrial function
mainly through the mtDNA complex-1. Moreover, mitochondrial dysfunction has implications for
metabolic diseases such as type 2 diabetes (T2DM) and obesity. This study investigated
metformin use in adults with T2DM to evaluate metformin dosage effectiveness on lowering
HbA1c%, a marker of platelet aggregation, distribution of metformin use among haplotype
groups, and prevalence of side effects (SE) leading to metformin discontinuation.
Methods: Included were 712 Caucasian patients with T2DM from the metropolitan Nashville,
TN, attending VUMC clinics, whose medical reports and non-compromised DNA sample were
deposited into BioVU, a biorepository database at Vanderbilt. Metformin use and daily dosage
were extracted from patient medical records while stored DNA was used to determine major
haplogroups (H, UK, and Other) using mtDNA sequencing software (HaploGrep).
Results: After exclusion of 87 ineligible individuals, the prevalence of metformin use in patients
with T2DM (n=625), was 64.5% (n=403). Metformin dosage was divided into Low
(<1000mg/day), Medium (1000-1999mg/day), and High (≥2000mg/day) dose.
The lowering effect of metformin use on change in HbA1c was significant (-0.85% vs -0.25%,
p=0.044). Compared to No-Metformin, only Medium dose group showed significant decrease in
HbA1c% ( -1.2% vs. -0.2%, p=0.0085). Dose-dependent HbA1c % difference was significant
between Low and Medium (p=0.0040) but was not seen between Medium and High dose
groups (p=0.2972).
Metformin use was higher in Other than H and UK haplogroups (p=0.0404) resulting in a 10.7%
increase in number of patients in Other haplogroup on metformin. There was no association
between patient distribution and metformin dose in either Haplo H or UK.
As metformin dosage level increased, a negative trend was seen with occurrence of side effects
that caused discontinuation of metformin suggesting preexisting risk (i.e. renal, CHF, liver, or
hypoxic risk) were taken into consideration before further increasing titration.
Conclusions: These preliminary data suggest that genetic mtDNA haplogroups might help
guide clinical decisions in prescribing metformin for T2DM in adults. Possible mechanism
involves the effect of metformin on complex-1 of mtDNA leading to changes in platelets
activation and decreasing free mtDNA release. Further studies into African and other
haplogroups are needed to confirm association and determine underlying differences.
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Hemoglobin level is a risk factor for proliferative diabetic retinopathy only in diabetic
retinopathy patients from mitochondrial haplogroup H.
Andy Chan (Creighton University School of Medicine); Sabrina L. Mitchell; David C. Samuels;
Milam A. Brantley, Jr., Vanderbilt University Medical Center.
Diabetic retinopathy (DR), affecting approximately one-third of the 29 million Americans with
diabetes mellitus (DM), is the leading cause of new cases of blindness in US working-age adults.
Our lab has previously shown that European mitochondrial haplogroups are associated with
PDR. Lower hemoglobin levels have been associated with ischemia, and increased retinal
ischemia in DR leads to the more advanced PDR. Given that mitochondria play an important
role in hemoglobin synthesis and that hemoglobin transports oxygen to the tissues, we
hypothesized that differences in hemoglobin levels among mitochondrial haplogroups underlie
the association between mitochondrial haplogroups and PDR. From our previous studies, we
have a well-phenotyped cohort of 830 Caucasian type 2 DM patients with DR (n = 364) and
without evidence of DR (n = 466) from Vanderbilt University’s de-identified DNA databank
(BioVU) and the Vanderbilt Eye Institute (VEI). For each patient, we classified their
mitochondrial haplogroup and calculated their median hemoglobin concentration. Using the
Mann-Whitney U test, we compared the median of all patients’ median hemoglobin
concentrations for each major comparison group (DM without DR vs. DR, NPDR vs. PDR,
haplogroup-stratified). Logistic regressions were conducted with DR or PDR as the outcome
variable, adjusting for sex, age, diabetes duration, median HbA1c, and median hemoglobin.
Hemoglobin concentrations were not significantly different among mitochondrial haplogroups in
DR patients (p = 0.40). Lower hemoglobin levels were a significant risk factor for DR in patients
from haplogroup H (OR = 0.73, [0.62-0.85], p = 9.3e-05) and Other [rarer mitochondrial
haplogroups] (OR = 0.73, [0.59-0.90], p = 0.0044), but not in haplogroup UK (OR = 0.83, [0.661.03], p = 0.093). Lower hemoglobin concentrations were a risk factor for PDR in patients from
haplogroup H (OR = 0.77 [0.62-0.95], p = 0.015), but not in haplogroup UK (OR = 0.86, [0.641.16], p = 0.33) or Other (OR = 0.81, [0.63-1.03], p = 0.092). These data demonstrate that
hemoglobin levels do not differ among European mitochondrial haplogroups and are unlikely to
explain the association between mitochondrial haplogroups and PDR. Lower hemoglobin levels
are a significant risk factor for DR in haplogroups H and Other. However, lower hemoglobin
values are a significant risk factor for PDR only in haplogroup H.
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Pro-Inflammatory Effects of HDL are Primarily Mediated by a Small HDL Subpopulation in
Bone Marrow Derived Macrophages
Jessica Chau (California Northstate University, College of Medicine), Vishal Kothari, PhD, Karin
E. Bornfeldt, PhD, University of Washington, School of Medicine
HDL exhibits a variety of functions that may contribute to its cardioprotective effects, including
reverse cholesterol transport and inhibition of inflammatory and oxidative processes. However,
the effect of HDL on inflammatory cells, such as macrophages, is not completely understood, as
HDL has been shown to inhibit or enhance the inflammatory activation of these cells in different
studies. In addition, the relative effects of small, medium and large HDL subpopulations on
macrophages are not known. Our goal was to clarify the effects of small, medium and large HDL
on inflammatory responses in macrophages. HDL and its small (7.9 nm diameter), medium (9.3
nm diameter) and large (11.3 nm diameter) sub-fractions were isolated from transgenic mice
harboring a human apolipoprotein A-I transgene. Bone marrow-derived macrophages (BMDMs)
were pretreated with either total HDL (0.1-1.0 m M), or HDL sub-fractions (0.5 m M) for 4 hours
before stimulation with 10 ng/ml lipopolysaccharide (LPS) in the absence of HDL. At the end of
LPS treatment, cells were collected and used to measure gene expression of inflammatory
mediators by real-time PCR. Our results show that total HDL dose-dependently increased LPSinduced tumor necrosis factor-α (Tnfa), IFN-γ-inducible protein 10 (Cxcl10) and interferonstimulated gene 15 (Isg15) gene expression, but had no effect in the absence of LPS.
Pretreatment with small HDL had the strongest pro-inflammatory effect as it significantly
(p<0.05) increased the LPS-induced TNF-a (350% over LPS alone), interleukin 1b (183% over
LPS alone) and ISG15 (72% over LPS alone) gene expression. Conversely, medium and large
HDL had no significant effect on LPS-induced TNF-α and IL-1β expression. Since small HDL is
more effective than medium and large HDL in accumulating cellular cholesterol, changes in
cellular pro-inflammatory signaling due to passive cholesterol depletion might be involved in the
pro-inflammatory effect of small HDL. These studies increase our understanding of cellular
effects of HDL subpopulations, which are altered in subjects with diabetes and diabetes
complications.
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IL-6 Signaling has a Protective Effect on Pancreatic β-Cells During Stress Conditions
Induced by Free Fatty Acids and High-Fat Diet
Jessie C. Chen1, Abass M. Conteh2, John E. Cupit V1, Amelia K. Linnemann1,2,3
1
Department of Pediatrics and Center for Diabetes and Metabolic Diseases, 2Department of
Biochemistry, and 3Department of Cellular and Integrative Physiology, Indiana University School
of Medicine, Indianapolis, IN
Pancreatic β-cells are susceptible to a number of stressors such as inflammation, which can
lead to increased generation of reactive oxygen species (ROS). Failure of endogenous
mechanisms to reduce oxidative stress can lead to cell death and development of diabetes.
Interleukin-6 (IL-6) is a pleiotropic cytokine that is induced by exercise and promotes β-cell
survival under inflammatory conditions. IL-6 knockout mice become obese, glucose-intolerant,
and insulin-resistant. Therefore, we hypothesize that IL-6 signaling plays a protective role in the
islet during fatty acid-induced and high-fat diet-induced stress. To investigate the IL-6 pathway’s
effect in vitro, we treated INS-1 β-cells with the free fatty acid palmitate +/- IL-6 and measured
ROS levels. To assess the pathway in vivo, we knocked out the IL-6 receptor in the pancreatic
β-cell. β-cell specific IL-6 receptor knockout (IL6Rα ) mice were then placed on a high-fat diet
(HFD) for 10 weeks. We monitored their body weight and composition and blood glucose, as
well as insulin tolerance and glucose tolerance. Preliminary data show that IL-6-treated INS-1 βcells have lower ROS generation than vehicle-treated cells in response to palmitate-induced
stress. HFD-fed IL6Rα mice also had increased weight gain and reduced insulin sensitivity
compared to control mice. Based on these studies, we propose that the activation of β-cell IL-6
signaling could be therapeutically beneficial for diabetes. Future work will investigate the
mechanism by which this cytokine pathway modulates the response to fatty acid-induced and
high-fat diet-induced stress.
Δβ

Δβ
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Assessing the risk of developing atypical autoimmune diabetes among the Cameron
County Hispanic Cohort
Ye Ji Choi (UTRGV School of Medicine), Christiane S. Hampe, PhD (Department of Medicine,
University of Washington), Joseph McCormick and Susan P. Fischer (UTRGV), Ashok
Balasubramanyam (Baylor College of Medicine), University of Washington Medical Center
An increasing number of patients with diabetes do not conform to the traditional forms of Type 1
and Type 2 Diabetes (T1D and T2D, respectively). One of these forms of “atypical” diabetes has
been described as Latent Autoimmune Diabetes in Adults (LADA), defined as patients
diagnosed with T2D, but positive for at least one of the islet cell autoantibodies typically found in
T1D: glutamic acid decarboxylase (GAD65), islet antigen (IA-2), and zinc transporter 8 (ZnT8).
LADA patients show a fast decline in insulin secretion and are prone to developing insulin
requirement within 5 years of their diagnosis with T2D. Other forms of atypical diabetes are
found among overweight/obese children. Most of the previous study cohorts consist of
Caucasian or Asian subjects, while there is a lack of studies conducted on diabetics with
Hispanic/Latino backgrounds. In this study, we aim to illustrate the possible autoimmune
diabetes phenotypes among the Cameron County Hispanic Cohort (CCHC). Serum samples of
312 selected subjects of the CCHC were analyzed via radioligand binding assay for the
presence of the following T1D-associated autoantibodies: GAD65Ab, IA-2Ab, ZnT8Ab.
Selection of sample subjects were based on impaired HbA1C or fasting blood glucose; few
individuals had diabetes and received anti-diabetes medication. Autoantibody data and clinical
parameters of metabolic syndrome (MetS) were used to estimate risk for development of
diabetes. 22 individuals (7%) tested positive for at least one autoantibody. Considering
autoantibody-positivity and parameters of MetS, we identified 7 subjects at risk for developing
T1D. These patients had a median age of 23 and median BMI of 20. 9 subjects showed LADAlike phenotypes with higher median BMI (27, p=0.01) and older age (median age 35). Moreover,
these subjects showed signs of insulin resistance as established by HOMA-IR. The remaining 6
subjects were significantly heavier compared to both groups (p=0.03 and 0.02, respectively).
They were older than the first group (median age: 37, p=0.03), and showed significantly higher
insulin resistance compared to the other two groups (p=0.01 and 0.005, respectively). Hence
these patients fit the typical T2D phenotype, despite being autoantibody-positive. Atypical
phenotypes were found in individuals with T1D-like phenotype with significant insulin resistance,
and in those with LADA-like phenotype, with no insulin resistance. This study of MexicanAmerican individuals demonstrates a high frequency (18%) of atypical diabetes among
autoantibody-positive subjects, and suggests detailed follow-up of these individuals to ensure
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The majority of neonatal diabetes (NDM) cases had hyperglycemia within the first few
days of life and suggests an opportunity for preventing diabetes-associated morbidity
via newborn screening.
Carrie Chui (University of Illinois College of Medicine), Lisa R. Letourneau, MPH, RD, Rochelle
Naylor, MD, Louis H. Philipson, MD, PhD, Siri Atma W. Greeley, MD, PhD; Section of Adult and
Pediatric Endocrinology, Diabetes and Metabolism, University of Chicago
Neonatal diabetes mellitus (NDM) is a rare form of diabetes (1 in 100,000 live births) that occurs
due to a single gene mutation, and usually presents within the first six months of life. Currently,
there are over 20 genes found to be associated with NDM, all encoding various proteins
necessary for beta cell differentiation, growth, function and survival. Most notably are the
mutations in the ATP-sensitive potassium (KATP) channels of the beta cells (KCNJ11, ABCC8),
which account for half of the cases of NDM, and can lead to severe neurodevelopmental
outcomes if left without appropriate and timely treatment. While many cases of NDM, including
KCNJ11 and ABCC8, can present with severe hyperglycemia and even diabetic ketoacidosis at
diagnosis, there is currently limited information about their blood glucoses at birth, prior to
becoming symptomatic, which, if hyperglycemia is detectable, can have implications for
preventing diabetes-associated morbidity usually resulting from a delay in diagnosis. This study
aims to clarify birth blood glucose presentation for NDM, specifically within 48 hours of life,
coinciding with the timeframe in which dried blood spots (DBS) are routinely collected from
neonates for newborn screening, in order to better evaluate the feasibility of using DBS to
screen for NDM in neonates. We hypothesize that blood glucoses will be sufficiently elevated
within 48 hours of life in some cases of NDM. To test this, using the University of Chicago
Monogenic Diabetes Registry, we conducted a preliminary cross-sectional analysis of birth
blood glucose for 23 subjects with NDM who were diagnosed within the first six months of life.
Data from subjects with mutations in the genes KCNJ11 (n=6), ABCC8 (n=2), INS (n=2),
GATA6 (n=3), RFX6 (n=1), and FOXP3 (n=2), and defects in the expression of genes at
chromosome 6q24 (n=7) were represented. Birth blood glucoses from these subjects were
taken from their medical records and compared to the range of blood glucose expected to be
normal in neonates at 48 hours. Our findings show that while hyperglycemia was not noted for
INS cases, it was seen for all cases of KCNJ11 (n=6, ranging 186-500 mg/dL), GATA6 (n=3,
ranging 700-765 mg/dL), RFX6 (n=1, 163 mg/dL), FOXP3 (n=2, ranging 400-420 mg/dL), and
6q24 (n=7, ranging 200-790 mg/dL), and in half of the cases of ABCC8 (n=1, 483 mg/dL).
Variation among and within the mutation types also existed, demonstrating potentially the
mutation-specific dynamics and the individual variability of glucose homeostasis in neonates in
early life. Overall, our observations of hyperglycemia within 48 hours of life in the majority of
cases of NDM support the inclusion of the disease into newborn screening, however, it appears
that some gene causes may be more likely to be detected than others, and thus careful
considerations will need to be given to potential false negatives. Future studies of a larger
sample size will be needed to help generate confidence in our results, as well as identify birth
glucose trends in the other causes of NDM that were not captured in this study.
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Acute insulin treatment in the nucleus accumbens affects downstream signaling
cascades
Lauren Coombs1,2, Veronica Correa2, and Carrie R. Ferrario2
1: University of Toledo College of Medicine, Toledo, Ohio
2: Department of Pharmacology, University of Michigan, Ann Arbor, MI
Insulin’s role in the body’s periphery has been well established, however, much remains to be
understood with regard to insulin’s effects in the brain. Insulin receptors are expressed in the
nucleus accumbens (NAc), a region involved in the reward, memory, and learning processes
that comprise food motivation. Initial studies from our lab show that insulin receptor activation
increases excitatory transmission in the NAc. Insulin receptors are tyrosine kinase receptors
whose activation enhances activity of the phosphatidylinositol 3-kinase (PI3K) pathway. Here,
we examined the effects of in vitro insulin treatment on Akt and GSK3β activity and the
expression of the AMPA receptor subunit GluA1 using western blotting. We found no difference
in total GluA1 protein among NAc tissue treated with 1 nM, 10 nM insulin, vs control. However,
insulin-treated samples displayed increases in phospho-GSK3β and total GSK3β. These data
suggest insulin receptor activation in the NAc effects the downstream PI3K pathway, of which
GSK3β is involved. The PI3K pathway influences glutamate receptor synaptic trafficking,
possibly affecting synaptic plasticity in the NAc. Our studies have further elucidated insulin’s role
in downstream signaling cascades and have implicated insulin as a modulator in learning and
motivation processes in the NAc.
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Children with pseudohypoparathyroidism type 1a may be more glucose intolerant than
similarly obese peers despite increased insulin sensitivity.
Kathleen L. Curley (The George Washington University), Ashley H. Shoemaker, Vanderbilt
University School of Medicine and the Monroe Carell Jr. Children’s Hospital at Vanderbilt.
Pseudohypoparathyroidism (PHP) is a rare genetic disease. PHP type 1a (PHP1a) is
characterized by multi-hormone resistance, Albright’s Hereditary Osteodystrophy, early-onset
obesity, and an increased risk of type 2 diabetes mellitus (T2DM). Adults with PHP1a show
decreased insulin sensitivity compared to matched controls. Insulin sensitivity has not previously
been investigated in the pediatric PHP1a population, but we hypothesized that children with
PHP1a would show decreased insulin sensitivity compared to matched controls. Participants
with PHP1a (n = 16) were recruited and matched with controls (n = 13) with regards to age, race,
gender, and BMI. Participants completed a series of assessments at the Vanderbilt Clinical
Research Center, including a 2-hour, 75g oral glucose tolerance test (OGTT). Insulin resistance
was determined by the homeostasis model assessment (HOMA). Insulin sensitivity was
assessed by quantitative insulin sensitivity check index (QUICKI) and by oral glucose insulin
sensitivity (OGIS). Children with PHP1a did not show decreased insulin sensitivity compared to
controls as measured by OGIS (427.1 ± 88.9 vs. 377.3 ± 59.2, p = 0.10, n = 14 PHP1a and 13
controls) and actually were significantly more insulin sensitive and less insulin resistant than
controls when calculated by QUICKI and HOMA respectively (0.33 ± 0.02 vs. 0.32 ± 0.02, p =
0.04; 2.7 ± 1.1 vs. 3.9 ± 1.6, p = 0.03). However, the PHP1a group was more glucose intolerant,
with significantly higher 2-hour glucose concentration (127.3 ± 37.4 vs. 106.5 ± 9.1, p = 0.05),
despite lower fasting glucose, insulin, and HbA1c levels as compared to controls. Participants
with PHP1a also displayed delayed and prolonged peaks in glucose level during the OGTT.
Decreased suppression of hepatic glucose production or impaired insulin secretion may play a
role in the impaired glucose homeostasis observed in this sample and may be important in the
pathogenesis of T2DM in this population.
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Diabetic Nephropathy: Correlating Changes in RNA Expression with Declining Renal
Function and Morphology
Bren Davis (LSU-New Orleans Medical School); Haichun Yang, MD, PhD; Agnes B. Fogo, MD;
Vanderbilt University
Diabetic nephropathy (DN) occurs in 40% of diabetic patients and is the leading cause of endstage renal disease. Because DN pathophysiology remains poorly understood, management is
limited to focusing on surrogate markers of diabetes severity such as hypertension,
hyperglycemia and dyslipidemia. We hypothesize that the proteins responsible for DN
pathophysiology show altered RNA transcription levels in patients with DN compared to patients
without DN. Our group has previously made steps to further DN understanding and treatment by
discovering 288 genes with different RNA expression levels in the cortex of kidneys from
db/db/eNOS-/- (DN model) vs. db/eNOS-/- (control) mice. For this study, we selected 29 genes to
study in humans from the 288 candidates found in mouse screenings. We extracted RNA from
24 DN positive and 24 DN negative human kidneys. We reviewed clinical data and scored
morphology for both cohorts. The only significant (p<0.05) difference between the groups,
besides those that would be expected due to DN, was that patients with DN had lower diastolic
blood pressures. Finally, we are measuring RNA expression levels of the chosen 29 genes with
primers from NanoString technologies. These results were not complete by the deadline for this
abstract but should be by the SRTP poster sessions. In summary, we await conclusions on
whether human DN samples have similar RNA expression levels as that which we had
previously found in mouse models of DN. Future research should look for similar trends in
protein levels. Ultimately, it is possible that manipulating these proteins would hinder DN
pathogenesis.
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CD47 expression in human pancreatic beta cells and its role in insulin secretion
Julissa De La Cruz1, Fan Yang2, Wei Liu2, Nathaniel L. Saffran2, Sean Campbell2, Xiaojuan
Chen2
1
Albert Einstein College of Medicine, 2Columbia Center for Translational Immunology, Columbia
University Medical Center, New York, NY 10032
CD47 is a transmembrane protein ubiquitously expressed in human cells that, when bound to
one of its ligands, signal-regulatory protein alpha (SIRPα), inhibits phagocytosis, induces T-cell
proliferation, and is involved in neuron migration. Both CD47 and SIRPα are expressed in
rodent islet β-cells and play a role in insulin secretion. However, CD47 and SIRPα expression
and their roles in normal human pancreatic function and disease states such as diabetes
mellitus in humans have not been characterized. We hypothesize that cell surface CD47
expression has a positive correlation with insulin secretion in human islets. To test this
hypothesis, we first examined the expression of CD47 on human pancreatic islets by
immunoflorescence staining. From the 34 pancreata collected from local deceased donors, 19
were non-diabetic while 15 had a history of type 2 diabetes (T2D). Staining of human pancreatic
tissue with an anti-CD47 antibody revealed a stronger signal intensity in T2D islets than in nondiabetic islets. Next, we compared the insulin secretion function of isolated human islets
untreated or treated with a CD47-blocking antibody to determine CD47’s role in insulin secretion.
The insulin stimulation index (ISI), calculated based on the ratio of insulin secreted in high
glucose (28 mM) versus that in low glucose (2.8 mM), was 1.7125 and 0.73587 for non-treated
and CD47 antibody-treated islets, respectively. There was a 57.03% reduction in ISI in the
group of CD47-blocked islets when compared to the control group (p= 0.00238). This study
reveals that CD47 is expressed in human islet β-cells and blocking CD47 with an antibody
interferes with islet cell insulin secretion in vitro. This data demonstrates that proper expression
and interaction of CD47 with its ligand is required for glucose-stimulated insulin secretion in
humans. Furthermore, it suggests that CD47 expression is deranged in T2D and may play a
role in its pathophysiology. Future studies will focus on further characterizing CD47 expression
in human islets under various stress conditions and understanding the significance of its
overexpression in T2D islets.
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Islet Amyloid Deposition Occurs In Residual Insulin-Positive Islets In Type 1 Diabetes
Graham A. Dixon*, Andrew T. Templin†, Meghan F. Hogan†, Steven E. Kahn†, and Rebecca L.
Hull†
*Brody School of Medicine at East Carolina University, Greenville, NC
†
VA Puget Sound Health Care System and University of Washington, Seattle, WA
Type 1 diabetes (T1D) results from autoimmune destruction of pancreatic islet β cells,
although some subjects exhibit residual β-cell mass and secretory function that can persist for
years after diagnosis. In addition to insulin, β cells produce and secrete islet amyloid
polypeptide (IAPP), which under conditions of β-cell dysfunction can aggregate into islet amyloid
and destroy β cells. Islet amyloid is typically observed in type 2 diabetes (T2D), where it is
associated with increased β-cell apoptosis. We hypothesized that individuals with long-term T1D
who have residual insulin-positive (insulin+) islets will also exhibit islet amyloid deposition.
Specimens were collected from subjects with T1D during autopsy (n=7, age: 44±10 y,
gender: 3F/4M, BMI: 27.8±8.2 kg/m2, diabetes duration: 29±5 y) and immunostained for insulin
to visualize β cells and stained for thioflavin S to visualize islet amyloid. Islets (defined as
clusters of ≥6 insulin+ cells) were counted and designated positive or negative for islet amyloid.
Pancreas section area was measured to determine insulin+ islet density. Data were compared
to a cohort of non-diabetic control subjects matched for gender and age (ND: n=7, 45±11 y,
3F/4M, 27.4±5.1 kg/m2) and T2D subjects with the longest known diabetes duration (n=7, 68±7
y, 3F/4M, 30.6±7.3 kg/m2, diabetes duration: 15±6 y). Diabetes classification and matching were
performed from medical records by an observer blinded to the islet pathology.
Within the T1D cohort, 29% of subjects were found to have insulin+ islets, although as
expected insulin+ islet density was significantly lower than in ND and T2D subjects (0.03±0.05
vs. 3.21±1.40 and 5.97±2.72, respectively; p<0.001). All T1D subjects with insulin+ islets also
exhibited islet amyloid deposition, whereas none of the insulin-negative T1D subjects showed
evidence of islet amyloid. Amyloid deposition was absent in ND controls but was present in all
T2D subjects.
In summary, T1D subjects with residual insulin-positive islets demonstrate coincident islet
amyloid deposition. Thus, the toxic effects of islet amyloid deposition could contribute to β-cell
dysfunction and death in long-standing T1D.
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Changes in antihyperglycemic therapy with insulin initiation for type 2 diabetes.
James Dotimas (University of Illinois College of Medicine), Scott J. Pilla, Nisa M. Maruthur,
Jeanne M. Clark, Hsin-Chieh Yeh; Johns Hopkins Medicine
Due the natural history of type 2 diabetes, many patients will often require insulin; however, the
American Diabetes Association has few clear recommendations for adjusting a patient’s noninsulin antihyperglycemic medications during insulin initiation other than to continue metformin
use. Several meta-analyses suggest metformin continuation in patients starting insulin has
many proven benefits, including improved glycemic control, reduced insulin requirement, and
less weight gain. In order to determine the rate of continuation of metformin and clinical factors
affecting the decision to continue metformin when starting insulin, we examined medication data
and participant characteristics from the Action for Health in Diabetes (Look AHEAD) trial. The
Look AHEAD trial compared the effects of an Intensive Lifestyle Intervention aimed at ≥7%
weight loss versus Diabetes Support and Education in overweight and obese individuals. In
participants starting insulin during the trial period and has complete, reviewed medication lists
(N = 931), we calculated the proportions of patients continuing metformin and determined
clinical factors relevant to metformin continuation using a logistic regression model. Most
patients (747/931; 80.2%) were using metformin prior to insulin initiation, and of these patients,
many of them continued metformin use after starting insulin (600/747; 80.3%). Our logistic
regression model using only those participants that indicated usage of metformin prior to insulin
initiation (n = 747) found that metformin continuation is less likely with older age, lower income,
higher serum creatinine (sCr), and polypharmacy. These data comply with FDA labeling prior to
2016 for metformin and sCr, which was relevant to the study period. The association of
socioeconomic status with metformin continuation requires further exploration, while the effect
of polypharmacy confirms the complexity of managing type 2 diabetes.
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Development, Reliability and Validity of a Survey on Student Perceptions of the Health
Promoting Environment and Access/Consumption of Food in Schools
Rebecca Driessen (Creighton University School of Medicine), BS; Hannah Lane, PhD; Katie
Campbell, MPH; Rachel Deitch, MS; & Erin Hager, PhD; University of Maryland School of
Medicine
Many childhood obesity prevention interventions occur at schools and often target dietary
patterns and physical activity through creating a more health-promoting environment. Valid,
reliable tools to measure changes in students’ in-school dietary patterns following interventions
are sparse, and existing screeners are valid only for specific populations/nutrients and lack
applicability. Additionally, reliable tools are needed to assess students’ perceptions of their
school environment, as these may influence their behavior change in response to environmental
interventions. This study involved development and validation of an electronic survey to assess
usual dietary patterns during the school week and perceptions of the school environment among
students in grade 3 or above. Patterns were assessed through questions about location and
frequency of breakfast/lunch consumption and types of foods consumed by MyPlate category.
Perceptions were assessed through 47-Likert-type items in 4 subscales. The survey was pretested, refined, and administered twice, one week apart, to 58 students in grades 3 (N=20), 6
(N=20) and 9 (N=18). After the second administration, students completed food records on
smart phones for five consecutive school days. Test-retest reliability (food patterns and
perceptions) and validity (food patterns) were assessed by percent agreement and Spearman
correlations. Agreement for location (79-81% reliability; 67-85% validity) and frequency (81-91%
reliability; 75-95% validity) and correlations (0.80-0.84) and Cronbach’s alpha (0.78-0.79) for
school environment subscales were acceptable. Agreement for types of food consumed (7395% reliability; 66-91% validity) was lower, but still within an acceptable range. Findings suggest
that the survey has acceptable reliability and validity, indicating its potential to be used to
assess student school day food patterns and perceptions of school health environments.
Research reported in this publication was supported by The Summer Program in Obesity,
Diabetes and Nutrition Research Training (SPORT) Grant under NIH award
numberT35DK095737
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COACH Kids Club: Design, implementation, and evaluation of an obesity prevention
curriculum for preschoolers.
Ashley Duhon (LSUHSC New Orleans School of Medicine); William J. Heerman, MD, MPH;
Vanderbilt Student Research Training Program, Summer 2017
Pediatric obesity affects 17% of children in the United States and increases the risk of Type 2
diabetes and cardiovascular disease later in life. COACH is a personalized behavioral RCT to
prevent childhood obesity that engages parent-child pairs in local community centers. This study
aimed to evaluate the reach, adoption, and implementation of a newly developed child-specific
intervention curriculum after four weeks of conducting sessions. The methods of this study were
as follows: curriculum design including writing of lesson plans and creation of materials;
implementation of curriculum; and evaluation of curriculum via the RE-AIM framework. REACH:
Eighteen total children attended Kids Club over four sessions; eight of those were study
participants and 10 were siblings, with ages ranging from two to twelve years old. Participants
consistently returned for the weekly sessions. Participants were children of low-income families
living in the Nashville area; they spoke Spanish at home and English at school. The sessions
were conducted at a local Nashville community center, located near the homes of the
participants. ADOPTION: The average cost for the first three sessions was $1.03 per child per
session. Time required for each session was 4.5 hours for teaching; 5 to 6 hours for creation of
materials; and 2 to 3 hours every three weeks for purchasing materials. Lessons were given in
English. IMPLEMENTATION: All session goals were met for each lesson. Minimal changes
were made to curriculum, besides set-up and procedural tweaks. Overall satisfaction and
engaged learning was observed of the children participating. These results indicate that the
newly developed Kids Club curriculum has been a success so far. With continued evaluation of
each weekly session, a full RE-AIM assessment of the Kids Club curriculum will be possible
upon completion of the COACH trial.
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Automated insulin delivery technology: What do patients know and where are they
learning it?
Michelle T. Duong (University of Connecticut School of Medicine), Michelle A. Van Name,
Jennifer L. Sherr, William V. Tamborlane, Jennifer Finnegan, Andrea Urban, Eileen Tichy,
Kristin Sikes, Kate Weyman, Stuart A. Weinzimer, Yale School of Medicine
New technology for the management of type 1 diabetes (T1D) has become increasingly
available to the public, most notably with the first FDA-approved automated insulin delivery
system (AID) in September 2016. These devices have the potential to dramatically improve
diabetes management and quality of life in pediatric populations. However, how much patients
and their families know about these technologies and which people know is unknown. Our goal
was to determine the current state of knowledge about diabetes technologies, particularly AID,
in our regular clinic population and the sources of information about these technologies. We
developed a questionnaire and surveyed 76 parents and 61 patients aged 13 years and older at
routine T1D clinic appointments over a 2-month period (patient age 15±4y (mean±SD), 60%
male, diabetes duration 7±4y, hemoglobin A1c 8.9±2.1%). We evaluated the relationship
between diabetes technology knowledge and sources of information with other demographic
(age, gender, race/ethnicity, zip code, health insurance) and clinical (diabetes duration, A1c,
diabetes management) parameters. A knowledge score was calculated based on the number of
questions answered correctly regarding AID. The average knowledge score was 3.7±2.1 (out of
a maximum score of 6). A higher AID knowledge score was associated with pediatric patient
respondents (patient: 4.1±1.9 vs. parent: 3.3±2.2, P=0.02), being non-Hispanic white (NHW:
4.1±1.9 vs. minority: 2.4±2.3, P<0.001), and being on private health insurance (Private: 4.0±1.9
vs. Medicaid: 2.6±2.4, P<0.001). Most respondents (97%) relied on their diabetes health care
providers as a source of T1D technology information; other sources of information include
professional diabetes organizations (53%), other diabetes-related websites (37%), social media
(41%), print media (15%), and in-person support groups and friends and family (28%).
Variables associated with greater utilization of other professional sources of information for
information about diabetes technology included race/ethnicity (NHW: 62% vs. minorities: 29%;
P=0.006), insurance type (private insurance: 63% vs. Medicaid: 25%; P=0.001), and diabetes
treatment modality (insulin pumps/sensors: 62% vs. injection regimens: 31%, P=0.004). These
findings suggest that more outreach to patients of minority backgrounds and on Medicaid would
enhance their knowledge and understanding of various T1D technologies available.
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Developing models to define how S64F MAFA causes either diabetes or islet tumor
formation in humans
Adrianna Eder (University of Tennessee Health Science Center), Emily Walker1, Donato
Iacovazzo2, Márta Korbonits2, Sian Ellard3, Roland Stein1, 1Vanderbilt University, 2Barts and The
London School of Medicine, 3University of Exeter Medical School
MAFA, i.e. V-Maf Avian Musculoaponeurotic Fibrosarcoma Oncogene Homolog A, is an isletenriched transcription factor that is a key regulator of islet β cell function. Interestingly, a
missense variant of human MAFA, Ser64Phe (S64F), was recently identified in patients with
insulinomatosis. Paradoxically, heterozygous mutant family members were either
hyperglycemic, with type 2-like diabetes or hypoglycemic due to islet insulinomas. Data
generated in vitro revealed that S64F MAFA led to increased protein stability. We hypothesize
that the increased stability of this normally unstable transcription factor negatively affects β cells
by altering target gene expression. To test this hypothesis, I have begun to characterize the
impact of lentiviral-mediated over-expression of S64F MAFA in the human pancreatic β cell line,
EndoCβH2, as well as upon β cells in a mouse model carrying an endogenous S64F MAFA
gene mutation generated using CRISPR/Cas9. Because proliferating EndoCβH2 cells produce
little Insulin and have poor glucose sensitive insulin secretion properties, Cre recombinase was
used to remove the floxed SV40 Tag gene that mediates proliferation, thus inducing cell
maturation. Notably, S64F MAFA (i.e. EndoCβH2+Cre+S64F) decreased expression of a variety
of gene products associated with β cell function, including INSULIN, MAFB, UCN3, and
SLC30A8. This early analysis suggests that the S64F mutation may cause diabetes by
compromising glucose sensing and insulin production in human islet β cells. However, there
was no significant difference in glucose clearance between 4, 5, 6, and 7 week-old wildtype
(+/+) and S64F MafA (+/-) mice by intraperitoneal glucose tolerance tests. These preliminary
results likely reflect the very early stage of analysis of these recently generated mice, since
phenotypic onset of the S64F mutation in humans does not occur until adulthood. S64F MafA
heterozygotes (+/-) are currently being bred to produce homozygote mutants (-/-), which are
predicted to have an earlier and more penetrant phenotype, including cataracts and islet β cell
tumors.
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Standardizing Depression Screening in Adolescents with Type 2 Diabetes Mellitus within
a Multi-Disciplinary Pediatric Clinic
Taryn A. Ellis, MS (University of Mississippi School of Medicine); Melanie Cree-Green, MD,
PhD; Claudia Retamal-Munoz, RN, CDE; Kristen Nadeau, MD, MS; Megan Kelsey MD, MS
(University of Colorado Denver; Children’s Hospital Colorado)
Background: The incidence of type 2 diabetes (T2D) has been increasing in the pediatric
population along with obesity. Depression is a known co-morbidity of T2D in both youth and
adults, which is of clinical concern as depression relates to poor adherence to treatment
recommendations and suboptimal self-care. The American Diabetes Association (ADA) and the
American Academy of Pediatrics (AAP) guidelines recommend depression screening for youth
with T2D, although implementing these guidelines in clinic can be challenging.
Methods: We utilized the Define, Measure, Analyze, Improve and Control (DMAIC)
methodology for quality improvement to improve the rates of documented depression
screenings in youth with T2D seen in a multi-disciplinary clinic at an academic tertiary care
referral center. A validated depression screening tool, CES-D, was selected and an EMR
flowsheet created to improve screening rates by standardizing encounters and streamlining the
process for providers and staff. A systematic chart review of individual encounters was
performed and analyzed at three intervals: baseline, Cycle 1 and Cycle 2.
Results: 45% of the baseline cohort lacked depression screening documentation. Following
Cycle 1 implementation, 28% were not screened. Cycle 1 deficits were identified to determine
root causes and possible solutions implemented. Analysis following Cycle 2 validated the
improvements as only ~10% of encounters were missing depression screenings. Depression
was common, with 34% of subjects screening for clinically significant depressive symptoms in
Cycle 1 and 29% in Cycle 2, underscoring the importance of screening in this patient population.
Conclusions: A systematic approach combining EMR tools, education, and team coordination
over multiple quality improvement cycles led to continuous improvement in depression
screening documentation and could be implemented at other centers. Future studies examining
follow-up care of positive screens, including rates of mental health referrals, are warranted.
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Fetal Epicardal Fat Thickness Predicts Antenatal and Neonatal Complications
Tansu Eris, Marmara University School of Medicine; Ozhan Mehmet Turan, MD PhD; Sifa Turan
MD, University of Maryland School of Medicine, Department of Obstetrics, Gynecology, and
Reproductive Sciences.
Measuring epicardial fat thickness (EFT) is a convenient way of quantizing visceral adiposity,
which is known to delineate cardiovascular and metabolic risk profile in adults. Assessing fetal
EFT can also suggest certain pathologies about the fetus. Our aim in this study was to test the
hypothesis that thickened EFT could predict adverse neonatal outcomes. In this retrospective
cohort study, the subjects are pregnant women with pregestational (PGDM) or gestational
diabetes (GDM). A single investigator blind to maternal glucose control, HbA1c levels and
outcomes, measured the fetal EFT by using a standardized technique. Delivery (gestational age
at delivery, birth weight, Apgar scores at 5 minutes and arterial core pH) and neonatal (need for
phototherapy, hypoglycemia (=lowest blood sugar <40), NICU admission and composite
adverse outcome (presence of one or more of the morbidities)) variables were related to fetal
EFT using descriptive and nonparametric statistics.112 women (98 GDM, 14 PGDM) with
complete variables were used in final analysis. Median value of HbA1c and EFT MOM were 5.9
(5-10) and 0.12 (-0.65-1.8) respectively. The mid trimester HbA1c did not predict any of the
neonatal morbidities. Mid trimester fetal EFT measurement could not predict risk of NICU
admission, requirement of phototherapy or composite morbidity (p>0.05). However, we
demonstrated a trend in identifying neonates with hypoglycemia and normoglycemia (0.29 vs.
0.06) (p=0.1, Table 2) using mid trimester fetal EFT measurements. In this study we mainly
studied pregnancies with gestational diabetes at 2nd trimester. This may affect the performance
of the fetal EFT measurement. Measurement of EFT close to delivery would increase its
predictive value. Our result is still promising to identify neonates at risk for hypoglycemia.
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Investigating role of mutant carboxyl ester lipase (CEL) protein in Mature Onset Diabetes
of the Young 8 (MODY8) through human acinar cell differentiation and fibroblast
overexpression
Kyle Flattery (New York Medical College), Sevim Kahraman-Dirice, Rohit N. Kulkarni, Joslin
Diabetes Center, Boston MA
Carboxyl ester lipase (CEL) is a digestive protein synthesized in acinar cells of the exocrine
pancreas, which is not synthesized in β cells of the endocrine pancreas. However, in the event
of a particular mutation in the CEL gene locus, affected individuals develop a type of diabetes
known as MODY8 (Mature Onset Diabetes of the Young, Type 8). To investigate the link
between a genetic dysfunction in acinar cells and a resulting defect in β cell function, acinar and
β cells can be produced from samples collected from MODY8 patients. Donor fibroblasts are dedifferentiated into iPSCs (induced pluripotent stem cells), and in turn differentiated into acinar
and β cells for MODY8 disease modeling. In order to visualize the path from induced
pluripotency to differentiation, recombination with a genetic construct is performed so that the
iPS cell promoter EF1 drives red fluorescent protein (RFP) expression, and the acinar cell
promoter PTF1A drives green fluorescent protein (GFP) expression. Using these reporter genes
allows for enhanced isolation of successfully differentiated acinar cells via FACS sorting in order
to better understand the cause(s) for MODY8. In addition to directing iPSCs towards an acinar
cell fate, endogenous CEL expression can also be augmented in fibroblasts using a CRISPEROn system to mimic the high expression levels of CEL in acinar cells. Using this strategy,
dCas9VP160 will be recruited by complementary guide RNAs to a CEL enhancer region, which
in turn recruits transcriptional machinery to over-express CEL mutant protein. Once acinar cells
and β cells are differentiated, and CEL is overexpressed in fibroblasts, further analysis will be
implemented to expand upon current explanations for MODY8 development.
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Participant Blood Draw Preference and Demographics of the Autoimmunity Screening for
Kids Program
Colleen K. Gabel (University of Massachusetts Medical School), Cristy R. Geno, Zoe Kreft, Nery
Coronado, Flor Sepulveda, Judy Baxter, Marian J. Rewers, Brigitte I. Frohnert, Barbara Davis
Center for Childhood Diabetes
Background: The Autoimmunity Screening for Kids (ASK) Program is a large-scale screening
initiative to identify pre-symptomatic type 1 diabetes (T1D) and celiac disease (CD) in children in
the Denver Metro area. Participants may choose either finger stick or venipuncture for
autoantibody screening. While blood draw preference has been evaluated in adult studies, there
is little data on blood collection method preference in children. We sought to determine whether
preference for venipuncture vs. finger stick differs with age and participant demographics, and
whether the demographics of ASK participants reflect those of the general Denver Metro area.
Methods: Children between the ages 2-17 years old at ten screening sites across the Denver
Metro area were invited to participate in ASK from 9/2016 through 8/2017. Participant blood
draw preference and self-identified demographic information were collected. Race and ethnicity
information for the Denver Metro area was obtained from the 2010 U.S. Census Bureau.
Statistical analysis was carried out using SAS version 9.4. Chi-squared analysis was used to
compare participant blood draw preference by sex, race, ethnicity, and screening site location
as well as to compare with Denver Metro demographics. Wilcoxon rank sum analysis compared
age distributions for those who selected finger stick to those who selected venipuncture. Logistic
regression was used to determine the relationship between blood draw preference and race,
ethnicity, location, and age, and a model of predicted probability of finger stick selection
likelihood by age was generated.
Results: Participants preferring finger stick had a significantly younger median age (p<0.0001).
Preference for blood draw type differed significantly by ethnicity and among screening locations,
with Hispanic or Latino individuals appearing more likely to elect finger stick (p<0.0001). There
was no significant difference in blood draw preference by participant sex or race. The logistic
regression model showed significant relationships between draw type preference and age,
location, and the interaction of age and location. There was a significant difference between the
race and ethnicity of ASK participants compared to the Denver Metro area, with a greater
percentage of individuals in the study self-identifying as Hispanic or Latino individuals compared
to the population as a whole (p<0.0001).
Conclusions: The disproportionally high Hispanic or Latino participation rate may be influenced
by the high prevalence of type 2 diabetes in Hispanic or Latino community, generating a greater
interest in screening for diabetes. The blood draw preference findings may be used to better
inform blood draw resource utilization and suggested draw method for children of different ages.
These findings may help influence the design of the ASK Program as it continues to expand, as
well as that of other general-population screening studies.
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Increased expression of liver LDLR with a PCSK9-inhibitor enhances estrogen signaling
with regard to liver lipoprotein metabolism and gene expression.
Michael J. González (Ponce Health Sciences University) Joshua Neuman, Brian Palmisano,
Sophia Yu, Thao Le, John M. Stafford, Vanderbilt University School of Medicine
There are major sex differences in cardiovascular risk between males and females. Human
males have about a 2-fold higher risk of atherosclerosis than human females, but the reverse is
true for mice. We know that estradiol (E2) signaling offers a protective role in this pathway and
research in our lab found it involves the LDLR. Based on these results, we believe that the
LDLR is important for modulating the effects of E2 signaling on liver lipid metabolism, enhancing
expression of genes involved in fat oxidation while downregulating expression of genes involved
in lipid and lipoprotein synthesis. We used a PCSK9-inhibitor (Alirocumab) as a tool to increase
expression of LDLR in the liver. Our study design consisted of ovariectomized mice on a
western diet for 4 weeks. They were divided into 4 groups based on whether they received E2
pellet, PCSK9-inhibitor injection, none (control), or both. We found that E2 treated mice gained
significantly less weight than those not treated with E2. Enhancing the expression of the LDLR
with a PCSK9-inhibitor also significantly increased E2 action on cholesterol clearance. E2
signaling also showed to be critical for preventing liver TG and DAG deposition. Finally, LDLR
expression through PCSK9-inhibitor showed to enhance E2 action for downregulation of MTTP
and ApoB mRNA. These results suggest that E2 signaling in the liver occurs through a pathway
regulated by LDLR.
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Metabolic Fate of Glucose in βTC3 Cell Line
Jack Graham (Northeast Ohio Medical University, Rootstown, OH) Mohsin Rahim, Dr. Jamey
Young, Department of Chemical and Biomolecular Engineering Vanderbilt University, Nashville,
TN
G6PC2 encodes for glucose-6-phosphatase and is found exclusively in beta islet cells. Glucose
uptake in the islet cells leads to insulin release, but glucose-6-phosphatase can convert
glucose-6-phosphate back to glucose, forming a futile cycle. This project aims to examine the
other metabolic fates of glucose in the beta cells, and establish a flux map. βTC3, a murine cell
line, will be used in this project and the extracellular metabolites will be quantified using
TMS/TBDMS and gas chromatography-mass spectrometry (GCMS). Fetal bovine serum (FBS),
which is supplemented in the RPMI media, contains metabolites that can possibly interfere with
quantification of extracellular metabolites in βTC3 cells. GCMS was used to quantify the
presence of fructose, sorbitol and glucose within FBS. Standards were run along with FBS to
verify the identity of these metabolites. Cell counts were obtained for the βTC3 cells and the
doubling time was determined to be 34.6 ± 1.2 hours. These observations will be used in future
13
C labelling studies and to establish an accurate flux model for glucose through the pancreatic
beta islet cells. This is important for understanding underlying mechanisms in pathologies such
as obesity, hyperglycemia or type 2 diabetes.
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Hexosamine biosynthesis pathway is a potential link between insulin resistance and
Alzheimer’s disease.
Katherynne Greve (Marian University College of Osteopathic Medicine), Mackenzie Powell,
Brian Grice, Daniel Vigil, Stephen Boehm, Wei Li, Jeffrey Elmendorf, Indiana University-Purdue
University Indianapolis
Insulin resistance is associated with a high cumulative risk of AD and reduced cerebral glucose
metabolism. New data suggest that increased hexosamine biosynthesis pathway (HBP) activity
induces insulin resistance in adipose tissue and skeletal muscle via increased O-linked Nacetylglucosamine modification of Sp1, leading to transcriptional activation of HMG-CoA
reductase, the rate-limiting enzyme in cholesterol biosynthesis. This HBP-induced
cholesterolgenic transcriptional response in adipocytes and muscle cells increases cholesterol
in the plasma membrane that impairs insulin-stimulated glucose transporter GLUT4-mediated
glucose transport. A pilot, short-term (3-wk) high-fat (HF, 45% kCal) feeding study revealed that
insulin-resistant mice trended to display early signs of cognitive dysfunction accompanied by
apparent increases in cerebral, but not cerebellar, cholesterol. To extend those analyses and
investigate whether a similar HBP response could contribute to excess cerebrum cholesterol,
male and female C57BL/6 mice were placed on low-fat (LF, 10% kCal) or HF diets for 8 weeks.
While HF-feeding induced impaired glucose tolerance in male and female mice, only male mice
displayed impaired insulin tolerance. Strikingly, insulin-resistant male, but not insulin-sensitive
female, mice displayed an increase in cerebral cholesterol (62.4%, p=0.02) with an apparent
accompanying increase in cerebral, but not cerebellar, O-linked N-acetylglucosamine
modification of Sp1. These preliminary data suggest that insulin resistance is associated with an
increased cerebral HBP-induced cholesterolgenic transcriptional response that could impair
cerebral glucose transport also mediated by GLUT4. Further molecular studies, glucose
transport analyses, and cognitive/behavioral testing on this putative mechanism of AD are
needed.
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Racial Disparity in Associations of Insulin Sensitivity and Human Myofiber Type
Perry Griffin (University of Alabama School of Medicine), Gordon Fisher, Mualla Eraslan, Nate
Warren, Timothy Garvey, Barbara Gower, Ceren Yarar-Fisher, University of Alabama at
Birmingham
African Americans (AA) exhibit much lower levels of insulin sensitivity (SI) in skeletal muscle
relative to Caucasian Americans (CA), resulting in greater risk of metabolic and cardiovascular
dysfunction. Relative proportions of myofiber type, broadly classed by myosin heavy chain
phenotype (MHC I, MHCIIa, and MHCIIx), have been associated with SI in several previous
studies. This experiment aimed to test the hypothesis that SI is associated with racial
differences in myofiber distributions. SI was determined via hyperinsulinemic-euglycemic clamp
(insulin dose 120 mU/m2/min) and myofiber distributions were determined via
immunohistochemistry performed on fresh frozen cross sections obtained from the left vastus
lateralis in 28 adults (68% AA, 54% male, age 27± 8) without type 2 diabetes (T2D). Data
analysis revealed no significant difference in myofiber distributions between CA and AA.
However, SI was ~53% lower in AA (P<0.01). In CA, a significant negative correlation was
observed with insulin sensitivity and MHCIIx fiber distribution (R=-0.75, P<0.05). No significant
correlation was found in AA, but the race-by-MHCIIx fiber interaction was significant (P<0.001).
In conclusion, AA do not display the same relationship between insulin sensitivity and MHCIIx
distributions, despite no significant difference in relative myofiber proportions. Future research
should continue to explore these racial disparities to inform a more targeted approach for
improving SI.
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STATSTRIP® Glucose Monitor Performs Accurately in Hyperglycemia Ranges
Matthew Hatch (Arizona College of Osteopathic Medicine); Melanie Green, MD, PhD; Kristen J.
Nadeau, MD, MS (University of Colorado)
Background: Increased prevalence of type 2 diabetes has increased testing of 𝛽-cell function
in patients by gold standard hyperglycemic clamp. This test requires accurate measurement of
glucose concentration frequently to determine necessary glucose infusion rate. Current glucose
measurement is performed by the YSI 2300, which, despite its accuracy has several drawbacks.
Study Goal: Statstrip (SS) is a handheld glucose monitor that requires less blood, is less
expensive, faster, and relatively low maintenance. Previously validated in euglycemic ranges,
we wanted to verify the SS accuracy in hyperglycemic concentrations.
Methods: During each clamp, samples were drawn every 5 minutes during two stages: 200
mg/dl (n=414) and 450 mg/dl (n=332). Samples were tested at the bedside in duplicate on the
YSI using serum plasma and in triplicate on the SS using whole blood. A subset of these
samples (stage 1 n=71, stage 2 n=34) were tested against lab standard UV Hexokinase to verify
which of the two methods was more accurate. Comparisons were made between the methods
directly and between the methods and the lab standard individually at both stages.
Results: SS performed with similar accuracy to the YSI showing a bias of -2.0 during stage 1
and a bias of -11.6 during stage 2. Both SS and YSI had negative biases compared to UV
Hexokinase during stage 1 (-8.4, -3.4, respectively) and during stage 2 (-47.7, -25.7,
respectively). SS and YSI had very tight correlation over both stages (r=0.95, r=0.92). Both
methods had precise measurements, with paired readings having a mean difference of less
than 1.5 mg/dl. When comparing the two values against each other, coefficient of individual
agreement was above acceptable during both stages.
Conclusion: With YSI as the gold standard during hyperglycemic clamps, StatStrip performs
closely enough to be an acceptable replacement in these studies. Although a larger bias exists
compared to UV Hexokinase, this bias is also present in the YSI and therefore is acceptable.
The largest setback of SS is higher variance in duplicate readings. This can be corrected for in
practice with a third reading if the first two are further apart than would be acceptable. StatStrip
can be used in hyperglycemic ranges in place of YSI without significant loss in accuracy.
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Bariatric surgery in patients with obesity and type 1 diabetes: design and rationale for a
case series study
Jenan Holley-Cuthrell, B.A. (University of Illinois at Chicago, College of Medicine); Adham
Mottalib, MD; Shaheen Tomah, MD; Khaled AlSibai, MD; Taha Elseaidy; Sahar Ashrafzadeh;
Osama Hamdy, MD, PhD; Joslin Diabetes Center; Harvard Medical School, Boston, MA
Recent reports indicate that approximately 50% of patients with T1D are overweight or obese.
Therefore it is important to find effective weight loss interventions for this patient population. In
a recent retrospective, matched-cohort study conducted by Mottalib et al, a multidisciplinary
intensive lifestyle intervention (ILI) conducted at Joslin Diabetes center (JDC) resulted in a loss
and maintenance of >6% of body weight after 1 year along with a significant reduction in HbA1c
and basal insulin dose in patients with T1D and obesity. While bariatric surgery is being
adopted as a last resort for weight management, we aim to design a retrospective case series
study evaluating the 5-year outcomes of bariatric surgery in patients with T1D and obesity
followed at JDC. We will be collecting data from electronic medical records of patients with a
history of obesity, T1D, who had bariatric surgery after June 2007. A comparison of body weight,
BMI, HbA1c, total daily insulin dose, daily insulin dose per kilogram of body weight, lipid profile,
and blood pressure 2 years before surgery and 1 year after surgery would best evaluate the
effectiveness of bariatric surgery. Pending IRB approval, we hope to carry out the proposed
study and observe similar reductions in weight, HbA1c and basal insulin dose as was seen in
the ILI study.
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Post-Hospitalization Trajectories of Frailty and Quality of Life for Patients with Advanced
Kidney Disease
Vincent Huang (Drexel University College of Medicine), Andrei Javier, MD1, Khaled Abdel-Kader,
MD1, Edward Siew, MD1
1
Division of Nephrology and Hypertension, VUMC Vanderbilt Center for Kidney Diseases
Background: Chronic kidney disease (CKD) affects nearly 40% of US adults above the age of
60 and is associated with higher risk for serious health complications including cardiovascular
disease, end-stage renal disease (ESRD), and premature death. Within the CKD population,
physical frailty is a powerful predictor of dialysis initiation, hospitalization, and death. Recently,
hospitalization events have been shown to independently drive frailty in a population of ESRD
patients. However, frailty and quality of life trajectories for post-hospitalized, pre-dialysis patients
with kidney disease remain largely unknown.
Objective: To evaluate post-hospitalization frailty, disability, and quality of life trajectories for
older adults with kidney disease.
Hypothesis: Frailty, quality of life, and disability trajectories will associate with pre-morbid
functional status, comorbidity burden, and level of social support as well as negative outcomes
in eGFR decline and dialysis initiation, re-hospitalization, and mortality for recently hospitalized
older adults with advanced CKD.
Methods: 41 patients, aged 50-89 years old, with eGFRs ≤45 and ≥15 mL/min/1.73 m2 were
recruited from the Vanderbilt University Medical Center (VUMC). At enrollment, assessments for
frailty (Fried criteria), depression (PHQ-9), disability (impairments in ADLs/IADLs), and healthrelated quality of life (SF-36) were administered. Measures were to be repeated at a 3 month
follow-up visit (only baseline data is presented here). Blood and urine samples, demographic
information, clinical history, and medication list were also collected.
Results: 31 (75.6%) of patients were classified as “frail” by the Fried frailty criteria, while 13
(31.7%) patients reported impairment in at least one ADL. 39% of the sample exhibited clinically
significant depression. Patients also reported substantially lower health-related quality of life
with a physical component score (PCS), following normalization with the US general population,
of 27.4±9.3. This summary score was driven by scores in the physical impairment,
energy/fatigue, pain, and social functioning domains of the SF-36.
Conclusion: This preliminary data supports a strategy of implementing a multimodal therapy to
impact modifiable risk factors to improve quality of life in this high-risk population.
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Characterizing redox-dependent alterations in murine gut microbiome and the effects of
selenium supplementation on selenoprotein expression
Brenton R. Jennewine (University of Virginia School of Medicine), Niyati Vachharajani, Yash A.
Choksi, Sarah P. Short, Joshua J. Thompson, Jennifer M. Pilat, Cody E. Keating, Thomas G.
Verriere, Aram Mikaelyan, Seth R. Bordenstein, Keith T. Wilson and Christopher S. Williams;
Vanderbilt University and Vanderbilt University Medical Center
Introduction and background: Selenium (Se), an essential trace element, is incorporated into
selenoproteins which are required against cellular oxidative stress. Selenoproteins such as
glutathione peroxidases (GPx) possess redox homeostatic functions and scavenge harmful
reactive oxygen species (ROS) known to induce DNA damage. ROS production due to the
inflammatory interaction between immune and intestinal bacterial cells may contribute towards
the pathogenesis of inflammatory bowel disease (IBD) and colorectal cancer (CRC) in patients.
Furthermore, increased oxidative stress in the microenvironment causes microbiome dysbiosis,
which further promotes a pro-inflammatory state. Besides inflammation, epidemiological studies
have linked a Se-deficiency to an increased risk of CRC. Se-utilizing intestinal microflora may
compete for available dietary selenium with the epithelial cells, thus exacerbating seleniumdeficiency in IBD patients. Hypothesis I: We hypothesize that co-culturing bacteria with murine
colonic IECs, in the presence of varying Se concentration, alters the Se utilization within both
bacteria and IECs in vitro, due to competition for available Se. Hypothesis II: We hypothesize
that Gpx-KO mice possess an increased basal oxidative environment altering gut microbial
diversity. Methods I: E. coli DH5-α and Citrobacter rodentium were grown individually in varying
concentrations of Se-supplemented media. Additionally, we cultured HepG2 hepatic cancer
cells in varying selenium concentrations to study selenium-dependent expression of thioredoxin
reductase (TrxR) – a selenoprotein with antioxidant properties similar to GPx. We infected
immortalized young adult mouse colonic epithelial cells (YAMCs) or Caco-2 colorectal
adenocarcinoma cells with Citrobacter rodentium and supplemented the media with varying
concentrations of selenium. qRT-PCR was used to analyze YAMC Gpx1 and Gpx2 expression
and bacterial SelA, B, and D, while western blot analysis was performed for GPx2. Methods II:
Fecal samples were collected from wild type (WT), Gpx1-KO, Gpx2+/-, Gpx3-KO mice, their 16S
rRNA genes were sequenced, and bioinformatics analysis was done to evaluate the microbial
diversity Results I: E. coli DH5-α showed a dose-dependent expression of SelA, B and D at 1
and 10 μM selenium. HepG2 cell line showed a positive-correlation between selenium dose and
TrxR expression. Citrobacter rodentium SelA, SelB, and SelD and YAMCs Gpx1 and Gpx2 did
not show any selenium-dependent or infection-dependent correlation during co-culture. The
same was true for Citrobacter rodentium infected Caco-2 cell lines. Results II: Murine fecal
sample 16S rRNA sequencing revealed microbiome community variation in Gpx1-KO and
Gpx2+/- compared to WT samples. Conclusions: Se dose-dependent expression of SelA, B,
and D for E. coli DH5-α but not Citrobacter rodentium may indicate a bacterial species-specific
utilization of Se. Furthermore, the positive correlation of TrxR protein expression in HepG2 with
increasing Se is likely due to an upregulation of selenoprotein expression due to the availability
of Se. While no Se-dependent or co-culture-dependent correlations were seen between
transcripts of Citrobacter rodentium, YAMC selenoprotein transcripts, or Caco-2 expression of
GPx2, this finding may be explained by the need for higher Se concentrations or longer time
points to elucidate a better correlation. Finally, the microbiome variation between Gpx1-KO and
Gpx2+/- mice compared to WT mice is likely due to increased oxidative environment promoting
microbiome shifts. Gpx1-KO and Gpx2+/- mice microbiome similarities may indicate a potential
overlap in their roles.
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Effects of a Novel CYP3A4 Single-Nucleotide Polymorphism on Tacrolimus
Pharmacokinetics in African American Kidney Transplant Patients
Brett M. Johnson (University of North Dakota School of Medicine and Health Sciences), Amarjit
Chaudhry, Erin G. Schuetz, T. Alp Ikizler, and Kelly A. Birdwell, Vanderbilt University Medical
Center
Background: Tacrolimus is a calcineurin inhibitor commonly used for immunosuppression
following kidney transplantation. Therapeutic dosing of tacrolimus is complex due to high interand intra-individual variability, determined in part by genetic variations in the enzymes that
metabolize the drug, such as CYP3A4. We hypothesize that a novel single-nucleotide
polymorphism (SNP) of CYP3A4 found predominantly in African populations, rs140702888-DEL,
is associated with higher clearance of tacrolimus as evidenced by lower blood trough
concentrations corrected for daily dose of the drug. Additionally, we hypothesize a second
CYP3A4 variant, rs2737418, which is in partial linkage disequilibrium with rs140702888-DEL, is
also associated with lower blood trough concentrations corrected for daily dose of the drug.
Methods: To test these hypotheses, we assembled a retrospective cohort by consulting the deidentified electronic medical record Synthetic Derivative and DNA biorepository BioVU for
African American kidney transplant patients over the age of 18 at the time of transplant with at
least three (3) tacrolimus blood trough concentrations beginning at one (1) month posttransplant. Clinical covariates were abstracted from health records in addition to genotypic
information for the SNPs rs2687103, rs2737418, and rs776746. The SNP rs2687103 was
recorded for rs140702888-DEL due to it being in perfect linkage disequilibrium with the desired
SNP. After the exclusion criteria, a final cohort of n=104 (46 women, 58 men) was further
analyzed using Spearman’s correlation and multiple linear regression.
Results: Spearman’s correlation analysis revealed a moderate, statistically significant, positive
correlation (coefficient=0.442, p value=6.5455x10-45) for rs776746; a weak, statistically
significant, negative correlation (coefficient=-0.148, p value=0.000007) for rs2687103; and a
weak, statistically significant, negative correlation (coefficient= -0.285, p value=1.9307x10-18) for
rs2737418 in respects to tacrolimus concentrations adjusted for dose. Multiple linear regression
analysis revealed our SNPs of interest and clinical covariates explained 29.4% of the variance
in tacrolimus concentrations corrected for dose, with the largest, significant impact from SNPs
on variance coming from rs776746 (unstandardized b=0.167, p value=8.0965x10-38) and
rs2737418 (unstandardized b= -0.082, p value=2.0725x10-7). This is compared to the 2.6% of
variance explained by the clinical covariates alone.
Conclusions: These data suggest that both rs2687103 and rs2737418 are associated with
faster tacrolimus clearance as evidenced by lower concentrations corrected for dose, although
rs2737418 may have the larger effect. Future studies should include a larger cohort to better
characterize the effect of these SNPs.
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A reduction in Gc levels improves insulin sensitivity with decreased gluconeogenesis
Adriana Jones1, (Rutgers - New Jersey Medical School, 185 South Orange Ave., Newark, NJ
07103), Taiyi Diana Kuo2, Domenico Accili2, Department of Medicine and Berrie Diabetes
Center, Columbia University College of Physician and Surgeons, New York, NY 10032
Pancreatic beta cell dedifferentiation contributes to beta cell failure and Type 2 diabetes.
Previously, we found that dedifferentiating pancreatic beta cells showed an increase in gene
expression of Group Specific Component (Gc), also known as Vitamin D binding protein. Gc is
an alpha cell signature gene; thus, its activation is consistent with the notion that beta cell
dedifferentiation is associated with cell fate conversion. Therefore, we aim to investigate the role
of Gc in diabetes. We obtained whole body Gc knockout mice, and examined their metabolic
parameters. There is no difference in glucose tolerance of chow-reared female or male Gc−/−
(KO), Gc+/− (het) and Gc+/+ (WT). However, when mice were fed with high fat diet (HFD), we
observed improved glucose tolerance in both KO and het male, but not female, mice compared
to WT. Because Gc is highly expressed in the liver, we performed pyruvate tolerance test to
investigate the effect of Gc ablation in gluconeogenesis. Both KO and het mice showed
decreased glucose production. Furthermore, insulin tolerance test revealed improved insulin
sensitivity in KO and het mice compared to WT. When we examined gene expression of Gc in
the liver, we found that while KO mice had total ablation of Gc, het mice only retained ~20% of
Gc compared to WT, and this reduction was sufficient to improve glucose tolerance. In summary,
Gc ablation improved glucose tolerance in part by decreasing gluconeogenesis in the liver.
Future directions include investigating the effect of Gc ablation in islet function.
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Ongoing Validation of the Comprehensive Diabetes Stigma Scale and Related Research
Findings
Shyam Kankotia (Warren Alpert Medical School of Brown University), Christine Dinh, Kenneth
Wallston, Lindsay Mayberry, Tom Elasy, Kerri Cavanaugh, MD, MHS, Lauren Beach, JD, PhD,
Vanderbilt University Medical Center
Health stigma has been shown to associate with poor medication adherence and health
outcomes for several chronic illnesses, including HIV and depression. We designed the
Comprehensive Diabetes Stigma Scale (CDSS) to quantitatively measure four components of
diabetes stigma: enacted stigma, perceived stigma, self-stigma, and concealment. The initial
CDSS was 67 items. We additionally developed 10 diabetes Pride items designed to assess
positive affirmation of a diabetes identity. Our aims this summer were two-fold: 1) continue to
validate the CDSS as a type 2 diabetes mellitus-specific stigma measurement tool, and 2)
finalize the item number and content of the CDSS.
To recruit participants for survey validation, we contacted a total of 113,050 individuals.
Eligibility criteria included being 18 years or older, living with type 2 diabetes and taking at least
one diabetes medication. Surveys were administered in person using the RedCap Mobile App at
the VUMC Adult Medical Specialties Clinic, and online via ResearchMatch. Participants
completed the CDSS, the Adherence to Refills and Medications Scale for Diabetes Medicines
11 (ARMS-D-11), the Mayberry diabetes-related family stigma measure, and basic demographic
and clinical questions. Item narrowing of the CDSS and the Pride scale was accomplished by
eliminating items with poor response distribution, items with unclear language, redundant items,
items not applicable to all respondents, as well as by considering expert input and feedback
from study participants.
A total of 289 participants across platforms fully completed the CDSS and ARMS-D-11.
Participants were on average 60.7 ± 10.5 years old; 55.0% female; 83.4% White; 86.9%
heterosexual; and 14.3% had high school education or less. In total, 32.6% of participants
reported suboptimal glycemic control (HbA1c >7.0%); average BMI was 34.2 ± 7.8; and 50.2%
reported insulin use. The revised CDSS and the Pride scale were narrowed to 33 and 6 items,
respectively. The revised CDSS demonstrated strong internal consistency (Cronbach’s alpha =
0.94) and high concurrent validity with the Mayberry measure (r = 0.83); the revised Pride scale
had lower internal consistency (Cronbach’s alpha = 0.64). Preliminary analyses indicated that
revised CDSS score positively associated with ARMS-D-11 score (r = 0.51), and that revised
Pride score negatively associated with ARMS-D-11 score (r = -0.43). The average CDSS and
Pride scores of participants with HbA1c <5.7% were 48.4 ± 17.8 and 23.2 ± 4.7, respectively.
The average CDSS and Pride scores of participants with HbA1c >9.0% were 70.3 ± 34.6 and
20.1 ± 5.1, respectively.
Ultimately, the CDSS item list was narrowed from 67 to 33 items, and the Pride scale
item list was narrowed from 10 to 6 items. Our preliminary findings justify future work which will
further validate the CDSS and the Pride scale and finalize items, and will expand on these
cross-sectional analyses to assess via a prospective cohort study the influence the diabetes
stigma on medication adherence.
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Patient Activation Implications on Interactive Voice Response Calls for Veterans with
Uncontrolled Diabetes
Urvashi Katiyar (Wayne State School of Medicine), Shelley Stoll, MPH, Caroline Keep, MS,
Ann-Marie Rosland, MD, University of Michigan, Ann Arbor, MI
Patient Activation Measure (PAM) assesses an individual's knowledge, skill, and confidence for
managing his/her health and healthcare. Interactive Voice Response (IVR) calls implementing
motivational interviewing techniques may help improve patient self-management and increase
activation of veterans at high risk for diabetes complications due to continuously high HbA1C or
blood pressure readings. The aim of this analysis was to determine whether there is an
association with patient activation scores and IVR calls, and if so, to detail what the gamut of
such an association is. We used data from survey responses and IVR responses from veterans
enrolled in the CO-IMPACT program over the past six months. On average, the 90 veterans
enrolled in the study had a PAM score of 61, ranging from 40.7 to 84.8. Data from 36 veterans
taking IVR calls biweekly was analyzed. 200 ten to fifteen-minute biweekly calls have been
completed since January. The calls potentially identify 20 different issues commonly faced by
diabetic patients, with the most common being medication noncompliance, high blood sugars
above 200 and high blood sugars below 300. By looking at distributions descriptively and at
correlations with a chi squared test it was found that patients with increased activation are more
likely to create and work on action plans, report experiencing fewer issues per week, are more
likely to adhere to their medication regime, and are more likely to complete all of their IVR calls
without missing call weeks. Implications of these results may be that automated call programs
might be more effective on patients with high patient activation scores. Also, if automated calls
that use motivational interviewing techniques to help activate patients are effective in raising
veterans’ PAM scores, a positive increase in healthy behaviors may be noted over time.
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Direct Comparison of NAPE and NAE producing recombinant probiotics
Connie Kha1, Andrew V. Feigley2, Zhongyi Chen2, and Sean S. Davies PhD. 2
1
Morehouse School of Medicine, 2Vanderbilt University, Department of Pharmacology,
3
Department of Surgery, 4School of Medicine, and 5Department of Endocrine and Metabolism
Recently, a family of lipids known as N-acylphosphatidylethanolamines (NAPEs) and their active
metabolites N-acylethanolamines (NAEs) have been shown to reduce food intake and inhibit fat
accumulation. Our lab previously showed that the anorexigenic properties of NAPEs requires
their conversion to NAE by NAPE hydrolyzing phospholipase D (NAPE-PLD). Chronic high fat
feeding is correlated with reduced endogenous NAE biosynthesis which could be the result of
downregulation of NAPE-PLD. Here, we tested the hypothesis that long-term high fat feeding
downregulates NAPE-PLD, so that treatment with intestinal bacteria engineered to synthesize
NAE will show significantly more rapid onset of anorexigenic effects than treatment with
intestinal bacteria engineered to synthesize NAPE. Wild type mice were divided into five cohorts
(n=8) and administered one of three bacterial treatments: control E.coli Nissle 1917 (pECN),
E.coli Nissle 1917 transformed with PLAAT2 to produce NAPEs (pNAPE-ECN), or E.coli Nissle
1917 transformed with PLAAT2 and NAPE-PLD to produce NAEs (pNAE-ECN). Body weight,
food intake, and body fat composition were measured on regular intervals while the mice were
given a high fat diet. Preliminary results indicated that those treated with pNAE-ECN but not
pECN or pNAPE-ECN show a trend towards a decrease in weight gain. The data also shows a
decrease in food intake in the cohort of mice treated with pNAE-ECN. However, this is an ongoing study and further investigation is required to detect differences in the time of onset of
NAEs compared to NAPEs against a longer term high fat diet. We suspect that in both cases of
short-term and long-term high fat diet, mice treated with pNAE-ECN will exhibit an earlier onset
of weight gain inhibition and decreased food intake compared to those treated with pNAPE-ECN.
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Title: Mechanisms of diabetes remission induced by the central action of fibroblast
growth factor 1
Eddie L. Khav (Midwestern University, Arizona College of Medicine, Glendale Arizona), Jarrad
Scarlett, Jenny Brown, Kevin Velasco, Anna Secher, Camilla Ingvorsen, Gregory Morton and
Michael W. Schwartz, University of Washington Diabetes Institution, Seattle, Washington
Introduction: Growing evidence have shown the brain as a key regulator in glucose
homeostasis and as a potential target for therapeutic treatment for type 2 diabetes mellitus
(T2DM). Fibroblast growth factors (FGF) are a family of growth factors involved in angiogenesis,
wound healing, and various endocrine signaling pathways. Scarlett, et al., have shown that a
single intracerebroventricular (icv) injection of fibroblast growth factor 1 (FGF1) induces
sustained diabetes remission in obese mouse and rat model in T2DM by increasing glucose
clearance, although the underlying mechanisms remain unknown. Hypothesis: Central injection
of FGF1 induces diabetes remission by improving pancreatic function and structure and
activating the hypothalamic MAPK/ERK signaling pathway.
Method: Adult male Zucker Diabetic Fatty (ZDF) rats received lateral ventricle cannula and
arterial and jugular catheters and were monitored for development of diabetes. After a single icv
injection of 3ug FGF1 or vehicle was given, blood samples were obtained for plasma hormone
analysis and pancreas sample were obtained for histological analysis. Adult male C57B1/6J
mice received lateral ventricle cannula and were given a single icv injection of 3ug FGF1 or
vehicle. 20 minutes and 5 hours post injection, hypothalamic punches were collected and
analyzed for expression level of pERK1/2 and total ERK by western blot.
Result: Single icv FGF1 injection led to diabetes remission by increased basal insulin secretion
and decreased glucagon secretion, however insulin secretion did not increase in response to
glucose infusion. Pancreatic beta cell mass in FGF1-treated ZDF rats significantly increased
compared to vehicle-treated controls. Western blot showed central injection of FGF1 induced
sustained activation of MAPK/ERK signaling.
Conclusion: Central FGF1 administration reveals the brain’s ability to induced sustained
diabetes remission. Increased basal insulin secretion and decreased glucagon secretion may be
key peripheral mechanisms underlying the diabetes remission by FGF1. Sustained activation of
hypothalamic MAPK/ERK signaling by icv FGF1 may also be a key central mechanism of
increase insulin sensitivity and glucose clearance. The translational relevance of this discovery
is one of many possibilities in the potential therapies to promote diabetes remission in human.
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Experiences of Enrolling in the U.S. Monogenic Diabetes Registry.
Sally Ladsaria B.S. (RFUMS Chicago Medical School), Jazzmyne Montgomery M.S., Katie
Lindauer B.A., and Rochelle Naylor M.D., The University of Chicago Biology Sciences Division
Background: Maturity-Onset Diabetes of the Young (MODY) is autosomal dominant diabetes
due to heterozygous mutations in any one of 13 genes. MODY is frequently misclassified as
type 1 or type 2 diabetes, resulting in inappropriate treatment and missed opportunities to
identify affected and at-risk family members. The US Monogenic Diabetes Registry was
established to facilitate accurate genetic diagnosis, gene-directed management and longitudinal
follow-up of monogenic diabetes. Through the Registry, we currently follow 528 individuals with
MODY, 73% of who have had genetic testing through Registry-related studies. Demography
shows that most participants are non-Hispanic White and have higher median household
income and educational attainment than the US average, suggesting ascertainment bias and
potential barriers to equitable access to the Registry.
Aim: The aim of our study is to understand participants’ experiences of accessing, enrolling and
participating in the US Monogenic Diabetes Registry.
Methods: Eligible participants include subjects enrolled in the US Monogenic Diabetes Registry
with a genetic diagnosis of MODY. An interview guide was created using a template approach.
The guide queried participants on how they were diagnosed with MODY, understanding of their
MODY diagnosis, and their experiences as participants in the Registry genetic research studies.
One-on-one semi-structured interviews were conducted by one female interviewer. Interviews
were recorded and transcribed verbatim. All transcripts were independently coded by three
researchers and discussed to consensus. An iterative process of coding, analyzing, and
summarizing transcripts was completed using thematic analysis.
Results : Enrollment, data collection and analysis are ongoing. To date, we have conducted 8
interviews. Prolonged misclassification of diabetes type and delayed consideration of and
referral for monogenic diabetes evaluation were commonly reported. This was frequently
attributed to low knowledge of MODY among diabetes care providers as well as poor access to
clinical genetic testing. Participants reported negative effects from diabetes misclassification,
including emotional, financial and treatment burden. Participants were generally positive
regarding interactions with the Registry and participation in our research studies. However, long
turnaround times for research-based genetic testing results negatively impacted some
participants. Levels of provider knowledge, healthcare access, socioeconomic status (SES),
culture, language and self-efficacy were identified as important facilitators or barriers to Registry
referral and enrollment for accurate MODY diagnosis.
Discussion: Our study demonstrates multiple negative impacts of delay in MODY diagnosis. It
also shows the utility of the Registry in aiding in MODY diagnosis. Results thus far suggest two
significant facilitators to Registry enrollment for MODY diagnosis: 1) interactions with diabetes
providers with knowledge of monogenic diabetes and awareness of the US Monogenic Diabetes
Registry 2) subject self-efficacy leading to knowledge of and self-referral to the Registry. Thus
efforts should focus on increased visibility of the Registry to diabetes providers, but also directly
to patients. Specific measures to increase knowledge of and facilitate enrollment in the US
Monogenic Diabetes Registry among lower SES patients, non-native English speakers and
racial and ethnic minorities can help address apparent ascertainment bias within the Registry.
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Impaired Microglial Response in Obesity
Zara Latif (University of Tennessee Health Sciences Center), Fiona E Harrison, Ph.D,
Vanderbilt University
Obesity is an epidemic that affects more than one third of the U.S. adult population. The link
between obesity and Alzheimer’s disease has been firmly established. Obesity contributes to
cognitive decline and a state of widespread inflammation that activates immune cells in the body.
Neuroinflammation is believed to contribute to the pathogenesis of Alzheimer’s disease.
Microglia serve as the resident macrophages in the brain. They can be activated by a number of
inflammatory factors including obesity and Alzheimer’s disease pathological changes. The
effects of obesity on microglial activation are poorly understood particularly in the context of
neurodegenerative diseases. In the present study, microglia were isolated from brains of adult
CX3CR1+ mice fed either high fat or low fat diet. Percoll gradient centrifugation was used to
isolate the microglia. The cells were kept in culture for 7 days then activated using
lipopolysaccharides (LPS) and imaged at 2, 6, 10 minutes post treatment. The soma area,
process length, and number of processes were compared between groups using ImageJ. High
fat diet microglia exhibit a delayed response to LPS compared to low fat diet cells. The soma
area of low fat diet microglia is significantly bigger after 2 minutes of activation (p< 0.05). The
same increase was not observed in high fat diet microglia. Similarly process retraction was
slower in high fat diet mice. The data suggest that microglia isolated from high fat diet mice
display an altered state of responsiveness compared to low fat diet mice likely due to chronic
inflammation as a result of obesity. The inflammatory triggers due to obesity could hinder the
microglial ability to efficiently respond to insults from the surrounding microenvironment e.g.
β-amyloid.
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Gender differences in the functional recovery trajectory post hip-fracture and its
variability based on patient BMI at time of injury are not statistically significant.
Owen Lee-Park (University of Maryland School of Medicine), Denise Orwig, Erik Barr, Jay
Magaziner, University of Maryland School of Medicine
Over 260,000 cases of hip fracture occur in the US each year, with 25-30% occurring in men;
however, it is estimated that the number of male hip fracture cases will equal that of females
today by the year 2025. Research has shown that men are younger and have more
comorbidities at time of fracture. Significant disability persists after hip fracture with 65-90% of
patients still dependent in activities of daily living 6-12 months post-fracture. While body mass
index (BMI) is a risk factor for hip fracture, it is unknown whether there is an association
between BMI and functional recovery. This study aimed to examine the gender difference in
functional recovery over 6 months post-hip fracture and identify whether BMI differentially
influences functional recovery for men and women. We hypothesized that (1) women will
recover faster and more fully after hip fracture, that (2) recovery trajectory will be better,
irrespective of BMI, for women than men, and that (3) those with low or high BMI will recover
less than those with medium level BMI, irrespective of gender. This is a retrospective data
analysis (n=263; 131 F: 132 M) using the Baltimore Hip Studies 7th cohort that enrolled patients
from 8 acute care medical centers, with equal numbers of male and female hip fracture patients.
Functional recovery was captured by the Short Physical Performance Battery (SPPB) score and
gait speed at 2 and 6 months post hip fracture. BMI was used both as a continuous and
categorical variable. Covariates included pre-fracture lower extremity activities of daily living,
age and Charlson Comorbidity Index. Cross-sectional data was analyzed using the Pearson
correlation coefficient and linear regression. Longitudinal data was analyzed using Generalized
Estimating Equations (GEE). Cross-sectional analyses showed that the correlation between
continuous BMI and functional outcomes was non-significant in both sex strata and at both
follow-up time points. There was also a non-significant association of categorical BMI and gait
speed and SPPB score. Our longitudinal analysis showed no significant difference between
functional recovery trajectories by BMI category. However, in all of our models, there was the
trend for the obese group consistently having the lowest performance scores, and both genders
improving over time regardless of BMI. We concluded that BMI does not seem to differentially
affect the recovery trajectories for male and female hip fracture patients.
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The Region-Specific Regulation of Complement in Diabetic Retinopathy
Sean Lewis (University of Toledo College of Medicine and Life Sciences), Yang Shan, Patrice
Fort (Kellogg Eye Center, University of Michigan)
Diabetic retinopathy (DR) is the leading cause of blindness among adults in the United States.
The disease is characterized by increased vascular permeability, tissue ischemia,
neovascularization, neurodegeneration, and eventually, vision-loss. Recently, the complement
system has been implicated in the multifactorial pathogenesis of DR. Complement serves an
important role in the innate immune response by lysing pathogens and damaged host cells via
three main pathways: classical, lectin, and alternative. Hyperactivation of complement, however,
has the potential to cause a harmful inflammatory response and may damage particularly
sensitive tissues such as the retina. The purpose of this study was to characterize the regionspecific expression of complement components and regulators in the retinas of diabetic human
donors with or without retinopathy compared to nondiabetics. To test the hypothesis that
complement activation is region-specific in the retina, donors (n = 30) were first divided into
three groups based on their clinical status at the time of death: non-diabetics (ND), diabetics
without retinopathy (D), and diabetics with retinopathy (DR). Retinal tissue was then dissected
into central (CR) and peripheral (PR) regions. Deep sequencing was performed previously on
RNA from human donors (n = 15, CR; n = 16, PR). As a means of probing for which
complement components may be differentially expressed in DR, RNA-Seq data were analyzed
for complement system players. Transcripts observed to be differentially expressed between
groups were selected for further investigation by quantitative real-time PCR (qRT-PCR). Total
RNA was extracted from PR and CR tissues including but not restricted to donor samples used
in the RNA-Seq and reverse transcribed. Samples were assayed in triplicate with β-actin as the
endogenous control. All primers used were premade TaqMan Gene Expression Assays (Applied
Biosystems). qRT-PCR analysis of complement system players confirmed trends observed in
the RNA-Seq data, demonstrating that complement activation is associated with retinopathy and
not just diabetes. This trend was demonstrated most clearly by complement component 3, in
which the expression of transcript is significantly higher for DR compared to D donors in both
CR and PR (p<0.05). Region-specific differences in complement activation in DR were also
observed, as early complement inhibitors SERPING-1 and CFH are more highly upregulated in
CR and the late complement inhibitor CD59 is more highly upregulated in PR (both relative to D).
These data illustrate that there is an association between complement activation and
retinopathy in diabetic patients. Further studies are necessary to elucidate the implication of
complement activation in the pathophysiology of DR.
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Perceptions of Body Image and Preferences for Nutrition Services Among AfricanAmerican Women Living with HIV
Gabrielle Lindley (University of Alabama at Birmingham School of Medicine), Amanda Willig,
PhD, RD
Co-investigators: Andrea Cherrington, Ebony Blake, Dafina Ward & Michael Saag
African-American (AA) women living with HIV have a life expectancy with treatment comparable
to those living without the virus, yet compared to HIV-negative peers experience greater risk of
developing nutrition- and obesity-related health complications. Nutrition needs and body size
change with HIV infection; however, it is unclear whether living with HIV impacts women’s
perceptions of health, body size, and nutrition needs. Our objective was to investigate the
potential impact of living with HIV on body image, perceptions of nutritional and/or exercise
needs, and desire for lifestyle interventions. In partnership with AIDS Alabama, we conducted
focus groups with 35 AA women living with HIV in the Birmingham area. Participants were also
administered questionnaires assessing food security, mindful eating practices, and body image.
The median participant age was 52.5 years; 59% had a BMI ≥ 30 (obese), and 21% were
diagnosed with diabetes. Overall, the women reported a decrease in HIV-contracting risk
behavior following HIV diagnosis, but did not report a change in diet, exercise, or other chronic
disease risk behaviors as a result of their positive status. A discrepancy between health
perceptions versus actual health practices emerged as a theme among all focus groups. Most
women agreed that HIV infection impacted their body shape/size, but did not feel that body size
was associated with health outcomes, or that their nutrition needs with HIV were any different
than before diagnosis. Women described the ideal body weight as larger in the upper and lower
bodies but with a toned, flat stomach, and not obese. Several reported dissatisfaction that upon
receiving a medical diagnosis such as diabetes they had to make themselves less attractive to
attain a body size compatible with metabolic health. In addition, the women emphasized a
desire for a broad spectrum of support in the form of formal group sessions led by community
health workers, covering topics such as HIV-specific nutrition and medication education, as well
as sessions of informal “couch talk,” or supportive group dialogue. These findings suggest that
despite high risk for obesity and diabetes, AA women with HIV are unaware of changing
nutrition needs and metabolic health risks with HIV infection. Further development of effective,
educational lifestyle interventions targeted to this demographic living with increased risk for
cardiometabolic disorders are needed.
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Mechanisms underlying pancreatic β-cell glucotoxicity during the progression of KATPinduced neonatal diabetes
Erin Lindsey (Saint Louis University School of Medicine), Zihan Yan, Zeenat Shyr and Maria S.
Remedi, Washington University in Saint Louis
Loss of β cell function during the development of diabetes is a hallmark of the disease. In order
to follow changes in pancreatic islets during progression of diabetes, we used a tamoxifen
inducible KATP gain-of-function (KATP-GOF) mouse model of human neonatal diabetes. We
measured blood glucose levels every day during the first week upon tamoxifen injection, and
twice a week thereafter, and we performed glucose tolerance tests at day 7, 14, and 22 postinduction. In addition, we isolated pancreatic islets at day 7, 11, 15, 22, and 30 post-induction to
measure total insulin content and expression of several β cell genes, including glucokinase,
insulin, glucose transporter 2 (GLUT2), and PDX1. The cellular products were measured using
quantitative real-time PCR, and total insulin content was quantified by ELISA. At day 15 we also
measured proteins GLUT2, proinsulin, and the endoplasmic reticulum (ER) stress marker
TXNIP by Western blot. Glucose metabolism was analyzed using NAD(P)H autofluorescence or
by respiration using a Seahorse apparatus. KATP-GOF mice developed severe diabetes within
two weeks after tamoxifen induction and showed impaired glucose tolerance. Pancreatic islet
morphology was normal at disease onset, however, as diabetes progresses they showed a
marked decrease in insulin content and β cell mass, accompanied by α cell infiltration into the
core of the islet. Decreased β-cell mass was due to the β cell dedifferentiation to islet progenitor
cells, rather than apoptosis. Unexpectedly, there was a significant decrease in total insulin
content in β cells from KATP-GOF mice as early as day 15, compared to control mice. Importantly
however, we did not observe a significant change in gene expression in KATP -GOF compared to
control mice for any of the cellular products through day 30 post-induction. A noticeable
decrease in islet size in KATP-GOF mice was observed at day 22 post-induction via
immunofluorescence. This decline in total insulin content without a significant change in insulin
expression suggests that the initial decline in β cells during progression of diabetes may be due
to an inability to process proinsulin to mature insulin. This is supported by the markedly elevated
proinsulin levels observed in β cells from diabetic KATP–GOF mice. In addition, TXNIP was also
elevated in KATP-GOF β cells, suggesting oxidative and ER stress as a potential mechanism for
these changes. These results are consistent with our findings that mitochondrial metabolism is
significantly increased in KATP-GOF mice. Together, this suggests that a mechanism for the loss
of β cells mass during progression of diabetes is dedifferentiation of β cells induced by cellular
alterations promoted by oxidative and ER stress.
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Runt-related transcription factor 1 expression in endothelial tip-stalk cell phenotypes
during sprouting angiogenesis.
Isabel Lopez (Paul L. Foster School of Medicine), Kaela Marcus-Kurn, Dhanesh Amarnani,
Schepens Eye Research Institute of Massachusetts Eye and Ear, Harvard Medical School
Angiogenesis is the formation of new blood vessels during development. The tip-stalk cell model
explains how endothelial cells initiate sprouting during angiogenesis through their assigned
phenotypes. The sprouting process is initiated by endothelial tip cells, which produce filopodia to
probe their environment and direct the growing vessel. Endothelial cells are assigned the tip cell
phenotype by their expression of Delta-like ligand 4 (Dll4) and low Notch1 signaling. The
endothelial cells that proliferate and follow the direction of tip cells are referred to as stalk cells,
which express Notch1 receptor, therefore have high levels of Notch1 signaling. Recent work in
our lab suggests runt-related transcription factor 1 (RUNX1) has a significant role in, in vitro
migration, proliferation, morphogenesis, and in in vivo aberrant vessel growth. Because Notch1
is thought to regulate RUNX1 downstream, we sought to explore whether RUNX1 expression is
present in endothelial tip-stalk cells. We believed stalk cells would express increased RUNX1
due to their high levels of Notch1 signaling. To test our hypothesis, we needed to select a model
that would allow us to study tip-stalk cell phenotypes. We chose to perform a choroid sprouting
assay that had not yet been established in our lab, thus providing an ex vivo technique to
explore these endothelial cell phenotypes. By immunohistochemistry, we found endothelial tipstalk cells of mouse choroid explants express RUNX1. However contrary to our hypothesis,
RUNX1 was present in both tip and stalk cells, therefore it did not show any selectivity in its
expression. The mere presence of RUNX1 is not enough to suggest it may have a significant
role in sprouting angiogenesis of tip-stalk cells. However, this data and implementation of an ex
vivo technique will allow our lab to further investigate whether RUNX1 expression is related to
Notch1 signaling in endothelial tip-stalk cells.
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Cytokine Stimulation of Xanthine Oxidase in Hepatocytes
Catherine Ludwig (University of Illinois Chicago College of Medicine), Dr. Giulio Romeo MD,
PhD (Joslin Diabetes Center), Dr. Steve Shoelson MD, PhD (Joslin Diabetes Center)
A higher serum level of uric acid has been shown to correlate with obesity, hypertension, type 2
diabetes and markers of Non-Alcohol Fatty Liver Disease (NAFLD). The enzyme that produces
uric acid, Xanthine Oxidase (XO), has increased activity in liver and white adipose tissues of
mice fed a high fat diet (HFD). HFD mice also showed inflammation in the liver, which was
reduced by administration of XO inhibitors Allopurinol and Febuxostat. Overexpression of XO
protein in HFD mice also led to an increase in liver tissue inflammation that was reversed by
administration of XO inhibitors. XO activity levels have therefore been shown to correlate with
liver inflammation. We hypothesize that XO activity is increased in the cellular inflammatory
response. To test this hypothesis, AML-12 hepatocyte continuous cell line was stimulated with
TNF-α, IFN-ϒ, Lipopolysaccharide (LPS) and PMA for 40 minutes, 2 hours, and 6 hours. After
stimulation cellular XO activity was evaluated by using a peroxidase assay to transform XO’s
hydrogen peroxide byproduct into a color-generating substance that was quantified using
absorbance. Experiments showed that some inflammatory agents increase XO activity
compared to control while others do not. In three independent experiments PMA consistently
increased XO activity, TNF-α consistently did not increase XO activity, and IFN-ϒ and LPS were
variable in their effects on XO activity. Effects on XO activity also varied with duration of
stimulation. 2 hours of stimulation with PMA consistently produced an increase in XO activity
while 40 minutes of PMA stimulation caused a lesser increase in XO activity and 6 hours of
stimulation with PMA showed an average decrease in XO activity. These results support the
theory that Xanthine Oxidase activity can increase in response to inflammatory stimuli, and
suggest that it’s increased levels due to HFD could be a cause of liver tissue inflammation.
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Increased functional connectivity between the MBH and salience network with eating
Melinda A. Ma1, Susan J. Melhorn2, Mary K Askren3, Mary F. Webb2, Mary Rosalynn De Leon2,
William W. Seeley4, Ellen A. Schur2
1
University of California, Riverside School of Medicine; 2Dept. of Medicine and 3Radiology,
University of Washington School of Medicine; 4Dept. of Neurology, University of California, San
Francisco School of Medicine
Background: The salience network controls human behaviors, and has potential relevance to
regulation of food intake, because it integrates visceral signals, such as internal drive and
motivation, with external sensory stimuli. Obese individuals have increased functional
connectivity within the salience network compared to lean individuals. Furthermore, obesity is
associated with gliosis or inflammation and injury to the mediobasal hypothalamus (MBH), a
critical hypothalamic area for appetite regulation and energy homeostasis. Whether the salience
network and the MBH are integrated remains undetermined, as do the implications of
hypothalamic gliosis on salience network connectivity.
Hypothesis: The MBH will be functionally connected to the salience network and this
connectivity will be altered by meal consumption and hypothalamic gliosis.
Methods: We studied 113 individuals from 42 monozygotic and 15 same-sex dizygotic twin
pairs (age, 30±9.1 y; body mass index (BMI), 30.4±5.9 kg/m2; 51 males) using resting-state
functional magnetic resonance imaging (fMRI). For the purposes of this research, twins were
analyzed as individuals using a statistical correction for relatedness. Subjects underwent resting
state fMRI before and after a standardized meal. Structural MRI was completed to assess
gliosis. Hypothalamic gliosis severity was determined by T2 relaxation time (ms), where cases
with radiologic evidence of MBH gliosis (n=30) were identified as the upper tertile and were
compared to controls (n=31) in the lowest tertile. A region of interest (ROI) approach was used
to manually mask the anatomical region of the MBH. The nodes of the salience network were
manually created as ROI spheres (radius=4 mm) using peak coordinates from Seeley et al.
(2007). Images were normalized to the Montreal Neurological Institute (MNI) template and
scaled waveforms of each brain voxel were filtered with a bandpass filter. Fisher’s Ztransformed partial correlation coefficients were determined for the MBH ROI to each spherical
ROI salience network node. Overall salience network connectivity was determined for each
individual by averaging Fisher’s Z-scores across all nodes. Generalized estimating equation
regression models were used to account for twins (STATA 13.0). Statistical significance of
pi<0.0019 (Bonferroni corrected) was used for initial MBH to salience network node correlations
and p<0.05 for all other parameters.
Results: The bilateral MBH demonstrated significant connectivity with the right substantia
nigra/ventral tegmental area (SN/VTA) node of the salience network before (p<0.001) and after
(p<0.001) meal consumption. A significant reduction in connectivity was found after meal
consumption across the salience network (p<0.001), but connectivity was not reduced by a
meal between the bilateral MBH and the right SN/VTA (p=0.95). Functional connectivity of the
MBH to right SN/VTA did not differ between individuals with low vs. high gliosis (main effect of
gliosis p=0.45), nor did overall salience network connectivity (p=0.47). However, post hoc
analyses showed that salience network connectivity was significantly reduced after eating in the
low gliosis group (p=0.012*), but not in the high gliosis group (p=0.25).
Conclusion: The MBH region is functionally linked to the salience network via the right SN/VTA
node. The MBH appears to participate in regulation of the overall salience network because
increased connectivity of the bilateral MBH to the right SN/VTA was associated with increased
connectivity of the overall salience network. The association in functional connectivity between
the MBH to the right SN/VTA was not affected by the presence of hypothalamic gliosis, but may
affect the overall salience network connectivity. Connectivity between the MBH and salience
network, through the SN/VTA, may play a role in appetite regulation.
Abstract

67

Investigating juvenile human pancreas organogenesis via high-resolution CLARITY
(tissue clearing) and advanced imaging
Sirui Ma (Rutgers New Jersey Medical School), Jeffrey L. Duryea, Jr., Brenda M. Jarvis,
Christopher V. E. Wright, Vanderbilt University- Department of Cell and Developmental Biology
Type 1 diabetes mellitus (T1D) is an autoimmune disease that leads to the destruction of β-cells
in the islets of Langerhans. The loss of β-cells leads to an inability to produce enough insulin
and ultimately, the failure to regulate blood-glucose homeostasis in the body. Research has
shown that auto-antigens developed during the juvenile period of human pancreatic
development, between 0-5 years old, are highly correlated with extreme and earlier onset T1D.
We are elucidating the developmental and structural changes that occur in the human
pancreatic tissue during the juvenile period to create a cellular-resolution atlas for normal and
pathological conditions. The purpose of our research is to optimize the CLARITY (Clear Lipidexchanged Acrylamide-hybridized Rigid Imaging/Immunostaining/In situ hybridizationcompatible Tissue-hYdrogel) protocol using mouse tissue and then characterize human
pancreas organogenesis by identifying and analyzing the patterns of, and possible interactions
between, essential pancreatic transcription factors, signaling molecules, innervation,
vasculature, and cells of the immune system. PACT-PIT (Passive CLARITY Technique-Passive
Immunolabeling Technique) is utilized to acquire high-resolution 3D imaging using Z-stacks
obtained from the Zeiss LSM 880 confocal laser scanning microscope (cLSM). 3D animated flythrough and virtual reality renders allow for the analysis and quantification of systemic and
cellular interactions within the pancreas. Our CLARITY optimizations demonstrated that 2%
acrylamide hydrogel resulted in stronger immunofluorescence signal and less background in
Pdx1/insulin immunostaining (n=1). Our optimized data also revealed that 5-10% of Insulin+
(Ins+) cells are Tyrosine Hydroxylase+ (TH+) in the adult mouse pancreas. It is plausible that
TH+/Ins+ cells represent the so-called “hub cells,” which have been proposed as a type of islet
pacemaker that regulates islet response to glucose. By 30 days post-natal, mouse pancreas
has mature innervation with islets having several peripheral nerve ganglia sending finer
neuronal projections snaking through the islet. Contrastingly, in 3-month post-natal human
pancreas, innervation remains immature. Further optimization of our methods for large tissueblock analysis will be exported toward the comparison of samples from normal humans and
those with T1D, and under different pathological contexts such as pancreatic cancer.
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Understanding the role of Kdm6a in beta cell differentiation, maturation, and function
Amelia Mackarey (Geisinger Commonwealth School of Medicine), Amanda Ackermann, MD
PhD, Children’s Hospital of Philadelphia, Perelman School of Medicine, University of
Pennsylvania
Introduction/ Background- Diabetes is caused by insulin deficiency resulting from dysfunction
of beta cells. Beta cell dysfunction is also seen in Kabuki syndrome, a rare, x-linked disease that
is characterized by multiple system disorders including facial abnormalities, growth delays, and
intellectual disabilities, among others. In some cases, Kabuki syndrome has also been linked to
congenital hyperinsulinism, which occurs when beta cells release insulin, regardless of glucose
stimulation, leading to dangerously low blood glucose levels. Lysine-specific demethylase 6A
(KDM6A; also called UTX) is mutated in the subset of patients with Kabuki syndrome who have
hyperinsulinism, suggesting that ineffective demethylase activity may cause beta cell
dysfunction. Kdm6a is involved in removal of the transcriptional repressive mark, H3K27me3,
and thus is potentially involved in activation of gene transcription in beta cells. Additionally,
Kdm6a mutations have also been noted in insulinomas, which have increased beta cell
proliferation.
Hypothesis - We hypothesize that Kdm6a is necessary for beta cell differentiation, maturation,
and function.
Methods – We generated Kdm6a knock-out mice using a Cre-loxP recombination system. We
bred Ngn3-Cre mice with Kdm6a flox mice to study beta cell differentiation; we bred Ins1-Cre
mice with Kdm6a flox mice to study beta cell maturation and function. We used Cre- littermates
as controls. Intraperitoneal glucose tolerance tests were performed on mice at 2 months of age.
Plasma insulin levels were measured using ELISA. Beta cell proliferation was measured using
immunofluorescence on paraffin pancreatic sections labeled with anti-Ki67, anti-PDX1, and antiInsulin antibodies with Dapi nuclear stain. Immunofluorescence was also performed with antiKDM6A antibodies.
Results – We did not note any effect of Kdm6a deletion on mortality or early growth. Glucose
and insulin levels during the glucose tolerance test were very similar between control and
knock-out mice. No significant difference was seen in beta cell proliferation between the groups.
We confirmed that KDM6A was present in the beta cells of controls but not in the knockout mice.
Summary/ Conclusion – We found no difference with regard to the glucose tolerance, insulin
secretion, or beta cell proliferation between control and knockout mice. However, because we
know that Kdm6a had in fact been deleted in the Ngn3-Cre and Ins1-Cre mouse lines, we think
that KDM6B might be compensating for the loss of KDM6A. In the future, we plan to knock out
both genes in order to test the role of H3K27me3 demethylation in beta cell differentiation,
maturation, and function. This research could have important implications for understanding
beta cell dysfunction in patients with Kabuki syndrome, congenital hyperinsulinism, and diabetes.
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Characterization of ECM Factors and Integrin Expression in Stem Cell-Derived β Cell
Differentiation
Emmy Mai (Saint Louis University School of Medicine), Nathaniel R. Hogrebe, Jeffery R.
Millman
Division of Endocrinology, Metabolism, and Lipid Research, Washington University in St. Louis
School of Medicine
Affecting over 400 million people worldwide, diabetes is characterized by high blood glucose
resulting typically from either the autoimmune destruction of insulin-producing pancreatic β cells
(type 1) or dysfunction of β cells and glucose metabolism (type 2). Transplantation of functional
donor insulin-secreting β cells offers a potential cure for diabetes, but lack of sufficient donor
material currently limits its practicality. Recent research has shown that human pluripotent stem
cells (hPSCs) can be differentiated into functional β-like cells, offering a potentially unlimited
supply of β cells for diabetic therapy. While these stem cell-derived β (SC-β) cells secrete
insulin in response to glucose, key differences between these cells and human islet cells still
exist. We hypothesize that one potential route for improving the current differentiation protocol is
via integrin signaling, which has not been previously characterized. Integrins on cell membranes
link cells to their surrounding extracellular matrix (ECM) via ligand-receptor interactions, relaying
biochemical and mechanical cues during cellular development. Introducing specific ECM
proteins to induce integrin activation at the appropriate time during differentiation may help
improve SC-β cell maturation. In the current work, we demonstrate that the expression of
various integrins change at specific stages of differentiation as the stem cells progress towards
the β cell lineage. In addition, while gene expression levels of integrins β1, α1, and α6 in late
stage 6 SC-β cells are comparable to those of the human islet cells, the levels of integrins β3,
β4, α2, α3, α5 and α6 in SC-β cells are not. These results offer potential intervention points for
activating integrin signaling to enhance SC-β cell maturation.
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Creating INS, IGRP, and ChgA knockouts using CRISPR/Cas9 in Pancreatic Beta Cells
Nicholas Martin (UMass Medical School), Martin Thelin, Thomas Serwold, Joslin Diabetes
Center
The use of CRISPR/Cas9 as a genomic editing tool has been increasing in recent years and
has applications in all medical fields, including in the immunology surrounding T1D. The shortterm goal of this project was to identify clonal beta cell lines in which IGRP, INS, and ChgA
genes were deleted. Ultimately, testing these mutant cell lines for their ability to stimulate
autoimmune T cells would allow us to use a novel loss of function approach to validate specific
T cell antigens in T1D. We first validated a PCR approach to test for mutant alleles by executing
a bulk nucleofection and performing PCR on the products. By calculating the expected
restriction band sizes generated by Cas9, PCR allowed us to look for the specific bands which
indicated the presence of a successful cleavage and subsequent knockout of the gene. Then,
based on the gRNA and primer pairs with the most promising results, putative knockouts were
generated in the lab via nucleofection through LonzaTM procedures. The knockouts generated
would be unique as they included gRNAs specifically designed to knockout the genes as a
whole instead of the respective start codons. To determine whether the putative knockout
clones contained deleted genes, PCR was performed and products were run on an 0.7%
agarose gel and analyzed. Of the nearly 436 clones generated, one INS1 mutant, one IGRP
mutant, and one ChgA mutant was identified. Further work on this project will include the
cloning of cells with successfully altered genomes in order to find the frequency of mutation in
beta cells and development homozygous mutants for all targeted genes through subcloning.
The knockouts of INS, IGRP, and ChgA generated will have applications in future loss of
function studies surrounding T1D and its potential cures, including the potential to evaluate the
recently hypothesized peptide hybrids discovered at the University of Denver.
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The Regulation of T cell responses by Retinoic Acid Signaling in Acute Kidney Injury
J. Bradley Mason1, Jackson Pearce2, Charlene Finney3, Anna Menshikh3, Mark P. de
Caestecker3
1
Eastern Virginia Medical School 2Furman University 3Nephrology Division, Vanderbilt University
Medical Center
Background: Acute kidney injury (AKI) can cause progressive chronic kidney disease (CKD) or
end-stage renal disease (ESRD). Activation of inflammatory cells is a major component in postinjury fibrosis and progression from AKI to CKD. Prior research demonstrates that retinoic acid
(RA) signaling regulates components of inflammation in other organ systems including the liver,
lungs, vasculature, and renal fibrosis. These models indicate that RA inhibits the differentiation
of pro-inflammatory macrophages and T cells (M1 and Th1 cells), while causing an increase in
the expression and stabilization of the regulatory T cell (Treg) marker FoxP3, especially in
mucosal immunity. Previous studies have shown that RA signaling is activated locally and
coordinates the macrophage response after ischemia reperfusion-induced AKI (IR-AKI), but
there are no data on the effect of local activation of RA signaling on T cell differentiation in the
kidneys after AKI. We therefore hypothesize that inhibition and local activation of RA signaling
in the kidney will modulate T cell responses in the kidney after IR-AKI.
Methods: Male Balb/c mice underwent IR-AKI and are treated with vehicle, the RA agonist,
ATRA (1mg/kg), the pan RA signaling inhibitor, BMS493 (20mg/kg) or the RA metabolism
blocking agent (RAMBA) Talarazole (10mg/kg), daily starting 24 hours after injury, mice were
euthanized and tissues harvested at 72 hours. Renal function was evaluated by BUN, renal
injury by QRT-PCR of the kidney Kim1 and N-Gal mRNA. Markers of RA synthesis (RALDH2)
and metabolism (CYP26B1) were measured. T cell markers were evaluated in kidney and
spleen by QRT-PCR for CD3, CD4, CD25, FoxP3, IFNγ, T-bet, GATA3, IL-17, and RorγT and
by FACS for CD4, CD8, IL2R and FoxP3.
Results: Expression of Kim1 and N-Gal mRNA was increased in the BMS493 treatment group
compared to the vehicle control, while gene expression for these markers decreased in the
ATRA treatment groups, and Raldh2 expression increased with treatment of BMS493. There
was an in BUN with the BMS493 group. Markers for Th1, Th17, and Treg cells did not show
any significant trends in any injury groups, however GATA3 expression increased in the kidney
of the Talarozole treatment group.
Conclusions: Activation of RA signaling reduces injury after IR-AKI as evidenced by increased
injury markers Kim1 and N-Gal in the BMS493 treatment group. Activation of RA signaling
improved renal function, as evidenced by a lower BUN, while inhibition of RA signaling impaired
renal function. While there was little expression for T cell markers in the kidney, this may be
because T cells have not yet migrated to the kidney in response to injury. However, an increase
in GATA3 expression after inhibition of RA metabolism suggests an early role of RA signaling in
promoting Th2 T cells responses after IR-AKI. Additional studies probing T cell marker
expression by FACS as well as the timeline of T cell infiltration into the kidney after IR-AKI may
be necessary to further investigate the role of RA in T cell responses to IR-AKI.
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Clinic-Based Multi-Disciplinary Weight Management Program: Treatment Allocation and
Outcomes
Emily Masterson (Wake Forest School of Medicine), Ali Tavakkoli, MD, Florencia Halperin, MD,
Lalita Khaodhiar, MD, Giuseppina Boatwright, RD, Brigham and Women’s Hospital
A need exists for multidisciplinary, innovative medical management and treatments for obesity
and obesity related comorbidities that are covered by third party payers with no patient fees
beyond insurance co-payments. Patients at the Center for Weight Management and Metabolic
Surgery (CWMMS) at Brigham and Women’s Hospital in Boston receive individualized care
plans including diet, physical activity, and behavior change counseling, pharmacotherapy, and
bariatric surgery from a collaborative team of physicians, surgeons, and dieticians. In order to
better understand which treatments and approaches best result in medically significant weight
loss, it is imperative to track treatment practices, treatment allocations, and outcomes. It is
hypothesized that CWMMS office visits will result in increased pharmacological interventions
and bariatric surgery referrals, leading to increased weight loss and decreased risk of comorbid
complications and conditions. The study analyzed 300 new patients seen at CWMMS between
July 2016 and February 2017 using electronic health records and paper surveys. Data from new
patient visits (n=300) and follow up visits (n=414) for one year (July 2016- June 2017) were
included in the analysis. Among the 211 patients that returned for ≥1 follow up visit, 93 (44.1%)
achieved clinically significant weight loss (≥5% compared to starting weight). Overall weight loss
percentage increased with the number of follow up visits attended as well as with the addition of
weight loss medications. Of the 45 patients referred to bariatric surgery for consultation, 15 had
a weight loss surgery procedure between July 2016 and June 2017. Due to the rising rates of
obesity and obesity related conditions, innovative and affordable medical management of
obesity is necessary. A multidisciplinary consultation program can result in clinically significant
weight loss through increasing office visits, pharmacological interventions, and bariatric surgery
referrals.
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Expressing human PPARα via adeno-associated virus vectors in mouse liver to
investigate species difference and human genetic variants
Jihong Min (University of Illinois at Chicago College of Medicine), Raymond E. Soccio, MD, PhD,
Perelman School of Medicine, University of Pennsylvania
The nuclear receptor peroxisome proliferator-activated receptor α (PPARα) is a major regulator
of hepatic lipid metabolism and a drug target for dyslipidemia. PPARα agonists, such as fibrates,
are used clinically to lower serum triglycerides and raise HDL cholesterol, and they are also
candidates for treatment of non-alcoholic fatty liver disease. In rodents, sustained activation of
PPARα results in hepatocellular proliferation, hepatomegaly, and hepatotumorigenesis, but no
such effects have been observed in humans. In addition to this unexplained species difference,
little is known about the potential effects of PPARα missense coding genetic variants among
humans. Addressing the species difference, mouse and human PPARα are 92% identical with
almost half of the 36 differences falling within the ligand dependent activation domain. Relying
upon homology between PPARα and the closely related factor PPARγ, these interspecies
amino acid differences were analyzed utilizing PPARγ Missense Interpretation by Experimental
Response Tool (MITER, Nature Genetics [2016] 48: 1570). In silico, human PPARα amino acids
identical in human PPARγ were substituted to mouse PPARα at corresponding positions and
interrogated in MITER, yielding predicted effects on PPAR function. Notably, two of the seven
human-to-mouse PPARα differences were predicted to affect PPAR function (MITER score<0),
so such differences may cause species differences in ligand-regulated protein conformation and
activity. Addressing human genetic variants, the two most common PPARα variants, Leu162Val
(rs1800206) and Val227Ala (rs1800234), both had little predicted functional effect. However,
four extremely rare PPARα variants identified in public whole exome databases were predicted
to drastically reduce PPAR function (MITER score<-4). To study the molecular basis of the
species difference and effects of PPARα genetic variants experimentally, a useful tool would be
adeno-associated virus (AAV) vectors to express human PPARα in mouse liver. AAV was
chosen for its high efficiency in targeted gene delivery to the liver. Human and mouse PPARα
coding sequences were PCR amplified, Gibson cloned into AAV vectors, and validated by
restriction digest as well as Sanger sequencing. The next step will be delivering the AAVs into
PPARα knock-out mice via tail vein injection. The restoration of lipid metabolism in the PPARα
knock-out mice by AAV expressing mouse PPARα serves as our control to confirm the AAV
method. Mice with AAV human PPARα are “humanized” for this factor and can be studied for
species differential effects, such as differences in response to fibrates (transcriptional or
hepatomegaly) or differences in genomic binding sites. Subsequently, amino acid substitutions
will be introduced into the human PPARα AAV - representing either human genetic variants or
individual differences in mouse PPARα - to characterize compared to the wild type PPARα.
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African American Perceptions About Genetic Testing for Monogenic Diabetes
Jazzmyne Montgomery M.S. (Loyola Stritch School of Medicine), Katherine Lindauer B.A., Lisa
Letourneau, MPH, RD, LDN, Rochelle Naylor M.D., The University of Chicago
Introduction: Racial/ethnic minorities have been underrepresented in studies and disease
registries of monogenic diabetes. We aimed to understand patient perceptions of contributors to
this underrepresentation.
Methods: An interview topic guide was created using a template approach to explore patients’
perceptions on diabetes genetic medicine. We conducted in-depth, semi-structured interviews
among African-American patients, ages 18-45 years, with type 1, type 2 or secondary diabetes
receiving care at an academic medical center. Enrollment continued until theme saturation was
reached. Two female, race-concordant interviewers conducted interviews. Interviews were
recorded and transcribed verbatim. Transcripts were coded and analyzed using HyperResearch
qualitative software. Each transcript was coded independently and discussed to agreement by
four coders experienced in health topics and monogenic diabetes. An iterative process of coding,
analyzing, and summarizing transcripts was completed using constant comparative
methodology. We used respondent validation to improve study accuracy and validity.
Results: Participants (n=21) were urban African American adults with mean age of 31.9 years;
62% female. 53% had annual household income <$20,000. 50% had completed some college
or technical school and 19% were college graduates or had higher degrees. Emergent themes
showed a general acceptance of the role of genes in disease, and specifically in diabetes.
However, there were frequent misconceptions about how genes act in general and to cause
diabetes, including frequent conflation of diabetes types. When discussing the use of genetic
testing in the context of medical advancements and research, many participants reported
mistrust of research and the healthcare system. This was cited as a potential reason that
African Americans may purposefully stay out of research or decline genetic testing as a part of
clinical care. Low prioritization of participating in research and of seeking regular medical care
was also a common theme. However, there was almost universal agreement that African
Americans were being excluded from research and genetic testing by physicians and scientists,
and all participants held the belief that exclusion was as great or greater a contributor to
underrepresentation of minorities in monogenic diabetes as African Americans declining
participation.
Conclusions: This qualitative study used a convenience sample and included only one ethnic
group, limiting generalizability of results. However, our findings suggest that barriers to diabetes
genetic medicine for African Americans include misconceptions of diabetes genetics and
genetic testing, as well as mistrust in research and the healthcare system, which may lead to
low uptake of clinical or research-based genetic testing. However, racial equity and social
justice in medical advancements and healthcare is a priority to respondents, including in
research studies of monogenic diabetes and accessing diagnostic genetic testing for diabetes.
Leveraging these priorities may be a successful first step in addressing health disparities in
monogenic diabetes. Additionally, including African-American patients in efforts to engage
minorities in diagnostic diabetes genetic testing can inform approaches for other
underrepresented groups and other genetically-based diseases.
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Impact of Glucose Control and Regimen on Limb Salvage in Patients Undergoing
Vascular Intervention
Moore, J.L. (UAB), Novak, Z., Pearce, B.J. UAB School of Medicine, Birmingham, AL
Studies have demonstrated correlation between levels of glycosylated hemoglobin (HbA1c) in
diabetic patients and the incidence of both peripheral artery disease and lower extremity
amputation (AMP). However, the impact of these factors on outcomes in patients undergoing
vascular intervention (VI) has not been examined. The purpose of this study is to assess the
effect of glucose control and regimen on Amputation-Free Survival (AFS) in patients undergoing
VI for limb salvage. Patients undergoing VI for limb salvage with a baseline HbA1c within one
month of the intervention were identified from a prospectively maintained vascular registry
queried from 2010-2017. A total of 306 limbs were retrospectively analyzed from 273 patients.
The patients’ records were examined and instances of AMP, type of VI (ENDO v OPEN),
baseline demographics, co-morbidities, and diabetic glycemic control modalities were recorded
and subsequently analyzed with respect to the hypothesis. Patients’ diabetic status was
determined by a combination of HbA1c, physician diagnosis, and usage of diabetic control
medication. In our cohort we had 172 (56.2%) males and 125 (40.8%) non-whites. Poor AFS
(AMP and/or death) was associated with non-white race (56.5%, p=0.006), dialysis (26.1%,
p<0.001), diabetes (82.6%, p=0.002), and insulin diabetic control (57.6%, p<0.001). HbA1c was
not found to be significantly associated with AFS. Survival analysis (Kaplan-Meier plots)
revealed diagnosis of diabetes was significantly associated with worse outcomes regarding AFS
in the whole cohort (Log rank=0.012) as well as in the chronic ischemia subgroup (Log
rank=0.016) (Rutherford ≥3). Logistic regression analysis of the data shows an association
between age (p=0.004, AOR=1.037), male gender (p=0.029, AOR=1.835), non-white race
(p=0.044, AOR=0.580), dialysis (p=0.002, AOR=3.388), and insulin diabetic control (p=0.001,
AOR=2.352) with worse AFS across all limbs surveyed. Dialysis was found to have a significant
association with decreased AFS in all limbs, patients with CI, and diabetic patients with CI
(p=0.001). The findings of this study suggest that diabetes severity requiring insulin control is
significantly associated with worse VI outcomes. It is possible that modifying patients’ diabetic
control regimen to include insulin sensitizing medications may lead to improved amputation free
survival, but further data is necessary to support this speculation.
Acknowledgements:
The project described was supported by the Diabetes Research Center (P30 DK-079626) and
the UAB Obesity Training Program (T32 DK-062710) and from the National Institute of Diabetes
and Digestive and Kidney Diseases.
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Assessing Dialysis Treatment Nonadherence in African Americans
D. Ngankam (Drexel University College of Medicine), E.M. Umeukeje, L, Beach, J. Morse, T.
Stewart, K.L. Cavanaugh, Vanderbilt University Medical Center
Current evidence suggests that thrice weekly hemodialysis should provide adequate urea
clearance however morbidity and mortality rates in End Stage Renal Disease (ESRD) remain
unacceptably high and nonadherence has been implicated. African Americans have a four-fold
higher ESRD prevalence rate, higher dialysis treatment nonadherence rates and four-fold higher
odds of hospitalization. In a 3-month retrospective cohort study, details of dialysis treatment
attendance amongst African Americans were reviewed and graphically displayed in a dot plot.
T-test or Chi-square was used to examine associations between dialysis treatment nonadherence and demographic factors as well as hospitalizations (exploratory outcome). We
hypothesized that African Americans will have unique patterns of dialysis treatment
nonadherence, which will differ by age, gender, and dialysis vintage and may associate with
hospitalizations. The sequence of missed, shortened, completed treatments in the dot plot was
used to group patients into six categorical patterns of nonadherence with varying severity
ranging from very good (zero missed or shortened treatment) to very poor (several consecutive
missed or shortened treatments). Shortened treatments associated with higher dialysis vintage
(mean dialysis vintage in months [SD]: 87.9 [79.2] vs. 58.8 [53.4]; p=0.02) while shortened
treatments either alone or in combination with missed treatments associated with younger age
(mean age in years [SD]: 55.6 [15.4] vs. 65.4 [16.2]; p=0.02). There was no significant
association between dialysis treatment nonadherence and gender. Further research is
necessary to determine whether these nonadherence patterns are potential risk factors for
hospitalization, morbidity, and mortality. These patterns could plausibly inform the development
of targeted interventions to improve adherence in this vulnerable patient population.
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Esophageal function and obesity
Jake U. Nguyen BSa, Katey Feng MPHa, James Callaway MDb, Britney Coreya, Jayleen M.
Grams MD/PhDa
University of Alabama at Birmingham, aDepartment of Surgery, bDepartment of Medicine
Background: Patients with obesity have been shown to have increased rates of
gastroesophageal reflux disease (GERD), an increased gastroesophageal pressure gradient,
and increased transient lower esophageal sphincter relaxation (TLESR) events. Patients with
obesity also have increased intra-abdominal pressure.
Hypothesis: We hypothesized that obesity would be associated with increased mean basal and
residual lower esophageal sphincter (LES) pressures.
Methods: To test our hypothesis, retrospective review was performed on all adult patients
undergoing high resolution manometry (HRM) in the Division of Gastroenterology at a single
academic institution from 2014 to 2016. Exclusion criteria included patients with achalasia or
hiatal hernia. Patients were stratified by body mass index (BMI) in kg/m2: normal weight, BMI
<25; overweight, BMI 25 to 29.9; class I obesity, BMI 30 to 34.9; class II obesity, BMI 35-39.9;
class III obesity, BMI ≥ 40. Statistical analyses were performed using Chi-square test, KruskalWallis one-way analysis of variance, or Pearson’s correlation as appropriate. Statistical
significance was determined as p-value <0.05. All statistical analyses were performed using
SAS 9.4 (SAS Institute, Cary NC).
Results: A total of 507 patients were included in the study with mean age of 58 years and the
majority were female (63.6%). After stratification, there were 149 (29.4%) who had normal
weight, 159 (31.4%) who were overweight, 121 (23.9%) with class I obesity, 46 (9.1%) with
class II obesity, and 32 (6.3%) with class III obesity. There were no significant differences
among the groups in medications or comorbidities that may impact esophageal and LES
function. Mean basal LES pressure was significantly increased in patients with class III obesity
(39.9 mmHg; p=0.025), while mean residual LES pressure only trended toward being increased
and was still within normal limits (8.7 mmHg; p=0.080). There was no statistical difference in
esophageal contraction based on the distal contractile integral (DCI) values (p=0.190). There
was a positive linear correlation between mean basal LES pressure and BMI (r=0.127, p<0.001)
as well as between mean residual LES pressure and BMI (r=0.0863, p=0.043). There was no
correlation between DCI and BMI (r=0.0368, p=0.425).
Conclusions: In conclusion, these data suggest that obesity augments the basal resting and
relaxation pressures of the LES without significant changes in esophageal contractility. Further,
mean values in obesity still remain within normal limits and standard criteria should be adequate
to determine disease states.
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Circulating unmethylated CHTOP DNA as a potential biomarker of β cell death in T1D.
Kyle J O’Malley, Farooq Syed1, Jean-Valery Turatsinze2, Francois Fuks2, Ezio Bonifacio3,
Annette Ziegler4, Carmella Evans-Molina1, Decio Eizirik2, and Raghavendra G Mirmira1
1
Departments of Pediatrics and Medicine, Indiana University
2
Universite Libre de Bruxelles, Brussels, Belgium
3
Technische Universitat Dresden, Dresden, Germany
4
Technische Universitat München, Munich, Germany
Type 1 diabetes (T1D) is characterized by autoimmune-mediated destruction of pancreatic β
cells. Identification of biomarkers of β cell death would allow for the early detection of β cell
destruction and the possible institution of therapeutic interventions to prevent hyperglycemia.
Previous studies from our group and others have shown that there is an increase in circulating
levels of unmethylated CpG sites in the INS gene during the onset of T1D. However, given the
variability of methylation among CpG sites in the INS gene in different cell types, this gene
alone may not yield sufficiently specific information to indicate β cell death. In the present study,
we hypothesized that CpG sites elsewhere throughout the human genome may contain
differential methylation that are unique to β cells and may provide greater specificity for
detection of β cell death. We utilized whole-genome DNA methylation arrays to compare the
methylation of CpGs in human islets compared to non-islet human tissue, and verified
prospective β-cell-specific CpG sites using DNA deep sequencing. We used droplet digital PCR
(ddPCR) to measure differentially methylated CpG sites in serum samples collected from 43
youth with new onset T1D, 23 first-degree relatives (FDR) of T1D subjects who were
autoantibody (AAb) negative, and 8 healthy control youth without AAb positivity as part of a
comprehensive discovery approach to validate potential biomarker genes. Using an Infinium
HumanMethylation 450 array comparing 64 human islet preparations with 27 human non β cell
tissues, we have identified over 6000 highly differentially methylated CpG sites. Validation of the
top 5 of these genes using DNA deep sequencing of FACS sorted human β cell vs 11 human
control tissues confirmed that the CHTOP (chromatin target of PRMT1) gene is specifically
unmethylated in primary β cells when compared to a host of other non β-cell tissues, including
the human β-cell-derived cell line EndoC-βH1. Notably, ddPCR analysis demonstrated that
circulating levels of unmethylated CHTOP DNA were found to be significantly higher in subjects
with new onset T1D. We also observed an elevation of unmethylated CHTOP DNA from serum
samples of individuals who are first-degree relatives of T1D subjects, but were AAb negative. In
conclusion, our data suggests that circulating unmethylated CHTOP DNA may be a useful
biomarker in early detection of β cell death in individuals with T1D and those with high risk for
development of T1D.
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Androgen Receptor Inhibition Prevents Dihydrotestosterone-induced Hepatic Insulin
Resistance
Chukwuemeka Obi (Meharry Medical College), Stanley Andrisse, MBA, PhD, Sheng Wu, PhD
Johns Hopkins University School of Medicine, Baltimore, MD
Polycystic Ovarian Syndrome (PCOS) is a major cause of infertility in women and is
characterized by hyperandrogenemia (HA), oligo/anovulation, and polycystic ovaries. Obesity,
type 2 diabetes, and insulin resistance are also associated with PCOS. However, little is
understood about PCOS and insulin action of hyperandrogenic females. On the other hand,
Hyperandrogenemia (HA) has been shown to cause these impaired glucose tolerance and
insulin resistance in women and in female rodent models. However, the mechanism of this HAinduced metabolic dysfunction is not fully understood. Previous laboratory studies showed that
DHT hyperandrogenic mice displayed impaired glucose tolerance (IGT), impaired insulin
sensitivity (IIS) and impaired pyruvate tolerance (IPT) through cytosolic and nuclear mechanistic
pathways by binding Androgen Receptor (AR). Our previous findings have shown that the liver
is a primary target of HA-induced metabolic dysfunction and that low dose DHT in mice caused
insulin resistance. The goal of this study was to determine the effect of androgen receptor
inhibition on DHT-induced impaired glucose tolerance and hepatic insulin resistance using
flutamide, an androgen receptor antagonist. We hypothesized that androgen receptor inhibition
would prevent DHT-induced hepatic insulin resistance. Metabolic (GTT, ITT, PTT), biochemical,
and molecular (Western blots) assays were performed on the mice and tissue samples obtained
from the mice. Molecular (Western blots) assays were performed on the liver tissue samples
obtained from the low dose DHT and control mice. Additionally, a low dose DHT cell model
using H2.35 female mouse hepatocytes was developed to study androgen and AR effects on
insulin signaling. DHT mice displayed hepatic insulin resistance and increased gluconeogenesis
through nuclear and cytosolic mechanistic pathways. However, with flutamide treatment, hepatic
insulin resistance and increased gluconeogenesis were reduced. In the cell model, the DHTinduced hepatocyte insulin resistance and increased gluconeogenesis was prevented by AR
antagonist, flutamide indicating AR in the liver is a key driver of HA-induced whole body and
hepatic metabolic dysfunction and insulin resistance. Thus, AR could be a potential target for
PCOS therapeutic intervention against insulin resistance.
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Interferon Gamma and Long Non-Coding RNA IFNG-AS1 in vitro response in human
Memory and type 1 T helper cells decreases with JQ1 treatment, a BRD4 inhibitor.
Jesús M. Ortiz Picón (University of Puerto Rico School of Medicine), Hunter R. Gibbons,
Thomas M. Aune, Vanderbilt Diabetes Center
Interferon Gamma (IFN-γ) is a critical pro-inflammatory cytokine secreted primarily by Natural
Killer (NK), type 1 T helper (TH1) and Memory T cells (TM) in the immunologic response against
intracellular pathogens and cancer, and plays a pivotal role in the development of autoimmune
disease, such as type 1 Diabetes Mellitus (DM). The regulation of IFN-γ involves complex
mechanisms and here, we focused on the significant roles of the epigenetic reader
Bromodomain-protein 4 (BRD4), a member of the BET family, and the long non-coding RNA
(lncRNA) IFNG-AS1. In recent years, BET inhibitors such as JQ1, an effective BRD4 inhibitor,
have been developed for cancer therapy and have shown compelling data in pre-clinical cancer
models. This discovery led us to hypothesize that JQ1 therapy would decrease transcription of
the IFNG locus and consequently lower the expression IFN-γ and IFNG-AS1 in the adaptive
immunity response of TH1 and TM cells. Furthermore, we questioned that if JQ1 treatment does
inhibit the INF-γ response, could it be restored in TM and TH1 cells after treatment and if so, how
much time would they require doing so. To determine if this is true, we measured RNA
expression levels through quantitative RT-PCR of anti-CD3 stimulated TM cells with or without
JQ1 treatment. Additionally, we also quantified the RNA expression for TM and TH1 cells that
were allowed recovery time after washing the JQ1 treatment away with cell culture media. Our
studies indicate that when stimulating TM cells with anti-CD3 with or without JQ1 there is an
evident decrease of the expression of IFN-γ and various lncRNA isoforms of IFN-AS1. INF-γ
response was shown to recover possibly after 48 hours having washed the JQ1 treatment away.
Further repetition and research are required, because even though BET inhibitors as a cancer
therapy have shown compelling data, IFN-γ expression is too essential in our immune system
and low levels of it could show poor control of infection leading to viremia, bacteremia or death.
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Dissemination of Results to Participants of Community-Based Research.
Diana Padilla (University of Nevada, Reno School of Medicine), Vanderbilt University
Fourteen percent of research conducted takes up to 17 years to translate into practice. It is clear
that strategies for timely dissemination are needed. Dissemination and implementation science
is an emerging field that aims to facilitate more effective and strategic application of evidencebased interventions to community contexts. While there are many stakeholders that would
benefit from the dissemination of scientific discovery, little is known about how to effectively
disseminate results to research participants. To identify effective strategies for successful
dissemination to research participants, a literature review of dissemination and implementation
toolkits, semi-structured key informant interviews, and focus groups with low-literacy, Spanishspeaking participants who recently completed an obesity prevention randomized controlled trial
were completed. Key informant interviews were recorded, transcribed, and coded for themes.
Focus groups were recorded, translated from Spanish to English, and will be transcribed and
coded. There were 10 major themes identified from key informant interviews (N=7), including
43 subthemes and 61 minor themes. The most common major theme was dissemination
strategies which included key subthemes of adapting to context, using written materials,
interacting face-to-face, and using role models and community members to disseminate
message. In regards to context, one key informant stated, “it could very well be that.. the best
way to disseminate information.. is different for people who live in Miami, FL than for people
who live in Seattle, WA.” The other more common major themes were end user engagement,
building relationships, and barriers. Incorporation of community stakeholder, community
member and participant feedback in dissemination strategies was frequently cited as important,
as well as involving community stakeholders in original design and planning for dissemination.
As one key informant mentioned, “You need to assess [the evidence] through the eyes of the
people who are ultimately going to be assessing it.” In addition, building relationships by
collaborating and choosing the right partners was also key in effective dissemination. On
choosing partners, one key informant noted, “I would take into account how the community
views them, because that’s going to affect how we’re able to reach people with our
research.” Major barriers noted were literacy and systematic barriers such as lack of
communication and lack of incentive. One key informant noted, “researchers don't ever talk to
real people. That's a real challenge. If you're not talking to each other, you don't know how to
actually tell them what you did in a way that's going to be useful or relevant to them.” Focus
group attendees favored pie charts over all other figures, were interested in receiving their own
results rather than the cumulative results of the study, and felt that multi-modal strategies were
most effective. Next steps include conducting additional key informant interviews and focus
groups until theme saturation is reached and returning the results of this qualitative study to
participants.
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Beta-cell expansion factor A in the human gut microbiome and its role in mouse
pancreatic beta-cell expansion and protection against type-1 diabetes.
Catherine Pang (Eastern Virginia Medical School), Arancha Hevia-Gonzalez, Ph.D., Aleksandar
Kostic, Ph.D., Joslin Diabetes Center
The host gut microbiome plays a significant role in disease susceptibility in multiple organ
systems, but the influence of resident microbes on pancreatic function and type I diabetes is
less understood. Recent studies in gnotobiotic zebrafish have discovered a novel bacterial
protein, beta-cell expansion factor A (BefA), in Aeromonas veronii and its importance in inducing
pancreatic beta-cell expansion during zebrafish development. To test the hypothesis that BefA
in the human gut microbiome can induce pancreatic beta-cell expansion and protect type 1
diabetes-susceptible mice from disease, we used bioinformatics to discover homologous protein
sequences in three native human gut bacteria (Aeromonas hydrophila, Klebsiella pneumoniae,
and Vibrio alginolyticus), measured growth, and conducted gene expression studies. In addition,
we performed pilot ex-vivo experiments on rat fetal pancreatic islets to identify the role of BefA
in inducing β-cell expansion and proliferation in mammalian development. While the BefA
homolog for A. hydrophila had 81% identity with the published protein sequence from A. veronii,
the K. pneumoniae and V. alginolyticus BefA homologs each had less than 60% identity with the
A. veronii BefA. Growth pattern analyses of bacterial cultures with absorbance and colonyforming-units indicate that the exponential phase in the three native human gut bacteria begins
from initial inoculation until 15-16 hours post-inoculation. We also optimized primers for BefA
homologs in the three bacteria and for housekeeping genes 16S and RecA prior to performing
gene expression studies using RT-PCR. Lastly, we synthesized DNA constructs with the A.
veronii and Klebsiella aerogenes befA genes in preparation for protein purification studies and
in-vivo mouse mono-colonization experiments. These data form the groundwork for future
studies to investigate how BefA homologs in native human gut bacteria may influence
pancreatic beta-cell expansion in mammals and how BefA may confer protection against the
development of type-1 diabetes. Furthermore, our findings contribute to our growing
understanding of how the microbiota contributes to pancreatic islet development, regulation, and
function.
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H-NMR Fingerprinting Assesses Effects of Aldosterone on Urinary Metabolites
Nicole Parellada, MS 1, Dungeng Peng, PhD 2, James M. Luther, MD, MSCI 2
1
Geisinger Commonwealth School of Medicine, 2 Vanderbilt University School of Medicine
Aldosterone plays a key role in sodium absorption in the setting of volume depletion, and
also contributes to protection against hypokalemia. In our prior studies, we compared the effects
of endogenous and exogenous aldosterone on glucose metabolism. Volunteers were
randomized and given a High Salt (HS, 160mmol/d) or Low Salt (LS, 10mmol/d) diet over a
course of five days, after which they were admitted to Vanderbilt University Medical Center over
one night. They were given either Aldosterone (Aldo) or Aldosterone Vehicle infusion overnight
for 12 hours. Following a wash-out period of 24 hours, each subject was given the alternative
treatment. During LS diet, aldosterone (16.1 ± 1.8, P < 0.001) increased and during Aldo
infusion, Aldo increased from 7.69 ± 0.81 (p < 0.001) to 83 ± 27.9 (P<0.06)1. Protein expression
of Gamma-ENaC increased similarly in LS and HS+Aldo groups. Urinary exosome LS diet
impaired insulin secretion compared to HS. Furthermore, multiple proteins involved with
cytoskeleton regulation were altered by aldosterone.
We analyzed paired urine samples of 44 patients who underwent Ls/HS diet and aldosterone
infusion to detect urinary metabolites of interest using 1H-NMR. Urine samples, prepared with
buffer and DSS internal standard (0.1 uM), were analyzed via sample jet on Bruker Ultrashield
600 MHz NMR spectrometer, with relaxation delay at 3 s. The concentration of metabolites
across all experimental groups was quantitatively analyzed via Chenomx software, calibrated to
internal standard, and then normalized to creatinine concentration, which served as data source
for further statistical and pathway analyses.
Partial Least Squares-Discriminant Analysis (PLS-DA, MetaboAnalyst.ca) detected
significant differences in metabolites during HS vs. LS and HS vs. HS+Aldo comparison, with
discrete clustering of results demonstrated for each condition. During HS+Aldo vs. LS
comparison, there was significant overlap in clustering, showing no overall difference between
the two. This agrees with prior proteomics data showing that effects of aldosterone were similar
regardless of whether the entire Renin Angiotensin Aldosterone System was activated. However,
within this category, there were some metabolites that indicated involvement of protein and
amino acid metabolism. Pathways significantly affected (P < 0.05) and having marked impact in
the HS vs. HS+Aldo comparison included Valine, Leucine, Isoleucine Degradation, Glycerolipid
Metabolism, and Pyruvate Metabolism. Pathways similarly affected between LS vs. HS group
included Glyoxylate/Dicarboxylate Metabolism, Phenylalanine Metabolism, and the Citric Acid
Cycle. For the HS-Aldo vs. LS comparison, amino acid metabolism was similarly affected. We
conclude that Aldosterone is a major contributor to alteration of urinary metabolites involving
amino acid and citric acid cycles. These observations have implications for better understanding
the pathophysiology of aldosterone in hypertension and metabolic complications of obesity.
References: Qi Y, Wang X, Rose KL, et al. Activation of the Endogenous Renin-AngiotensinAldosterone System or Aldosterone Administration Increases Urinary Exosomal Sodium
Channel Excretion. Journal of the American Society of Nephrology : JASN. 2016;27(2):646-656.
doi:10.1681/ASN.2014111137.
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Deficiencies in pancreatic β-cell Ca2+ ATPase SPCA1 alter Golgi Ca2+ Homeostasis
Elizabeth Parimanath1 , Robert N. Bone1, Carmella Evans Molina1,2
Department of Medicine, Indiana University School of Medicine, Richard A. Roudebush VA
Medical Center
Within the β-cell, Ca2+ is an important cofactor for a number of processes. Intracellular Ca2+ is
dynamically stored within secretory pathway organelles at higher concentrations than the
cytosol. While altered ER Ca2+ levels have been found to contribute to beta cell
dyshomeostasis, the contribution of Golgi Ca2+ to diabetes pathophysiology is unknown. IntraGolgi stores of Ca2+ are maintained by the Secretory Pathway Calcium ATPase (SPCA1).
SPCA1 expression was measured in islets from cadaveric human donors with T1D and T2D,
and SPCA1 levels were significantly lower compared to non-diabetic controls. We hypothesized
that loss of SPCA1 in the β-cell would lead to altered Golgi Ca2+ dyshomeostasis, impaired
insulin secretion, and increased Golgi stress. Utilizing Golgi subcompartment specific probes
and fluorescence lifetime imaging microscopy, we found INS-1 cells lacking SPCA1 (SPCA1KO)
cells exhibit reduced intra-Golgi Ca2+ levels compared to WT INS-1 cells and restoration of
SPCA1 normalized intra-Golgi Ca2+. Immunofluorescent staining for the Golgi markers
Syntaxin6 and Giantin revealed no difference in Golgi volume between WT and SPCA1KO cells.
To assess the effect of SPCA1 in primary tissue, islets were isolated from SPCA1
haploinsufficient (SPCA1+/-) and WT littermate C57BL/6J mice and cytosolic Ca2+ was labeled
with Fura2. Islets from 8wk old male SPCA1+/- mice exhibited altered Ca2+ oscillations, and
dysfunction was exacerbated in islets from 24wk old male SPCA1+/- mice following 16 weeks
high fat diet. Collectively, our data suggests that SPCA1 loss dysregulates Golgi Ca2+
homeostasis impacting proper β-cell function.
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Glucocorticoids Induce Osteoporosis through Decreased Sensory Innervation
Kendall Parrott1, Shan Lv2,3, Shouan Zhu3, Xu Cao3, Janet L. Crane3,4
1
University of South Carolina Greenville, 2Geriatric Endocrinology, Nanjing Medical University,
Jiangsu, China, 3Department of Orthopedic Surgery and 4Department of Pediatrics, Johns
Hopkins University School of Medicine, Baltimore, Maryland.
Glucocorticoid therapy is the most common cause of secondary osteoporosis in children and the
leading iatrogenic cause of the disease. The risk of fracture escalates by as much as 75%
within the first 3 months after the initiation of glucocorticoid therapy and fracture risk increases
before changes in bone density are observed, suggesting other factors are involved. Sensory
innervation of bone has recently been associated with neuronal regulation of bone mass. We
hypothesized that glucocorticoids impair bone innervation by decreasing paracrine factors
regulating sensory innervation. Using osteoclast cultured media in a microfluidic culture
platform with dorsal root ganglion neurons, we found that osteoclasts secrete Netrin to stimulate
sensory innervation. To test if glucocorticoids impair sensory innervation by decreasing
osteoclast netrin secretion, we first examined wild type (WT) mice treated intraperitoneally with
either Vehicle (1xPBS) or Prednisolone 10mg/m- daily from 2 to 6 weeks of age and compared
the effects of glucocorticoids to Cathepsin K knockout (Ctsk-/-) mice, as Ctsk-/- have an
osteoclast-rich form of osteopetrosis. Glucocorticoids decrease both osteoclast activity and
sensory innervation in WT mice, as assessed by Tartrate-resistant acid phosphatase (Trap) and
Calcitonin gene-related peptide (CGRP) staining, respectively. Trap/Netrin costaining was also
reduced in glucocorticoid (6.083 ± 1.433; n=12) relative to vehicle treated WT mice (30.33 ±
2.273; n=9). Ctsk-/- mice treated with glucocorticoids had lower numbers of TRAP/Netrin 1
positive cells (12 ± 6.715; n=7) relative to the vehicle Ctsk-/- group (37.29 ± 11.75; n=12). Ctsk-/mice treated with glucocorticoids also had a significantly lower percentage of CGRP (3.832 ±
0.7026; n=24) than the vehicle Ctsk-/- group (11.2 ± 2.558; n=18), but similar to WT groups
(vehicle = 5.799 ± 0.8963; n=24; glucocorticoid = 2.571 ± 0.5528; n=24). Genetic loss of
Cathepsin K therefore partially abrogated glucocorticoids reduction in sensory innervation. We
also examined Trap-Cre::Netrinf/f (NetrinTrap-/-) and Netrinf/f (WT) mice using Microcomputer
tomography to assess the role of Netrin in regulation of bone mass. Using MicroCT, we found
that specific deletion of Netrin-1 in Trap expressing cells results in decreased bone mass.
These data suggest that glucocorticoids cause a decrease in Netrin 1 to impair bone sensory
innervation, which may contribute to decreased bone density and osteoporosis. These
observations have implications for a possible treatment target to reduce glucocorticoid induced
bone disease.
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What SAP Doc? A Study of SLAM Associated Protein (SAP) Deficiency in Type 1
Diabetes
Hari Patel (Eastern Virginia Medical School), James W. Thomas, Jamie L. Felton, Rachel H.
Bonami, Chrys Hulbert
Type 1 diabetes (T1D) is an autoimmune disease due to the destruction of pancreatic beta cells
by T cells. This T-cell function requires B cells to present an autoantigen to CD4+ T cells.
Signaling lymphocytic activation molecule (SLAM)- associated protein (SAP) is a protein that
helps promote B cell antigen presentation to T cells by stabilizing the synapse between the two
cells. SAP’s role in autoimmune disease is less understood. Our laboratory has found no
significant difference in T1D development between Wild Type (WT) non-obese diabetic (NOD)
mice and SAP -/-. To study SAP’s possible role in T1D, we measured the level of IFN-Y, an
inflammatory cytokine linked to T1D development between WT NOD and SAP -/-. We
harvested immune cells from mice spleen and measured IFN-Y both before and after insulin
stimulation. Next we isolated only B and CD4+ cells to see if IFN-Y production continued. Our
findings show that SAP -/- mice continue to have both baseline and insulin activated presence
of IFN-Y. Our purified T + B cell assay however did not detect significant levels of IFN-Y. These
data suggest that in SAP -/- mice, IFN-Y may not be entirely produced by CD4+ T cells, but by
other cells such as CD8+, NK cells and macrophages which would have been eliminated from
the purification process.
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Effects of Diet on Glycemic Variability and Food Behavior
Hina Patel (Frank H. Netter MD School of Medicine - Quinnipiac University), Lisa Parikh M.D.,
Wai Lam, Muhammad Hamza, Christian Schmidt, Elizabeth Sanchez M.D., Ania M. Jastreboff
M.D., Ph.D., Mary Savoye R.D., Janice Hwang M.D., Robert Sherwin M.D., Renata Belfort-De
Aguiar M.D., Ph.D., Yale University
Introduction: Patients with type 2 diabetes mellitus (T2DM), compared to non-diabetic controls,
have increased glucose levels, which may be linked to insulin dysfunction as well as diabetic
complications. Here, we attempt to elucidate the effects of diet on glycemic variability and food
behavior in obese individuals with and without T2DM.
Hypothesis: We hypothesize that diet-induced weight loss will decrease glycemic variability
and alter glucose-stimulated eating behavior.
Methods: 17 subjects, 6 of whom had T2DM (metformin treated only), were instructed to follow
an 8-week diet with 1800 or 1500 kilocalorie restriction for males and females, respectively.
Continuous glucose monitoring profiles (using EasyGV®) and food log data were obtained and
analyzed before and after the dietary intervention.
Results: The subjects experienced significant weight loss (3.9%) with reduced mean blood
glucose after the intervention (p=0.035). The glycemic variability remained unchanged in most
glycemic variability indices (including standard deviation and mean amplitude glycemic
excursions (MAGE)), but a reduction was observed in continuous overall net glycemic action
(CONGA p=0.039), with a trend for glycemic risk assessment diabetes equation (GRADE
p=0.052). In addition, although the average daily total calorie intake decreased, along with
changes in diet macronutrient composition, overall reported hunger remained unchanged.
Conclusion: We observed that diet-induced weight loss, in obese individuals with and without
type 2 diabetes (not on insulin therapy), reduces mean blood glucose levels (less
hyperglycemia), with limited effect on glycemic variability and hunger levels. These results
suggest that weight loss improves glucose metabolism, but appears not to influence glucoseinduced food desire.
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ASSESSING THE VALIDITY OF A PYRUVATE TOLERANCE TEST AS A MEASUREMENT
OF GLUCONEOGENIC CAPACITY
Niral Patel (The University of Texas at Rio Grande Valley School of Medicine) 1, Nicholas
Mignemi, PhD1, Lianyi Chen1, Owen McGuinness, PhD1
1. Department of Molecular Physiology and Biophysics, Vanderbilt University, Nashville,
Tennessee
One current approach to measure the gluconeogenic capacity of the liver is through a pyruvate
tolerance test (PTT). We hypothesized that a PTT is unreliable due to extrahepatic tissue’s
usage of pyruvate. In addition, the provision of only pyruvate as opposed to lactate and pyruvate
disrupts the cellular redox state, further complicating data interpretation. To determine the
validity of this test, the impact of exogenous pyruvate and combined lactate and pyruvate (10:1)
on glucose concentration, hepatic glucose production, and whole-body glucose utilization in
fasted mice was assessed. In addition, the impact of exogenous pyruvate versus a physiologic
lactate-pyruvate mixture to clamp cellular redox state on blood glucose levels in fasted mice
was compared. Overnight fasted c57/bl6j mice received intraperitoneal injections of saline,
pyruvate, or lactate-pyruvate mixture. Blood glucose levels were sampled via the lateral tail vein
at six timepoints after injection. Additional chronically catheterized (carotid artery & jugular vein)
conscious mice were fasted overnight and received a primed continuous infusion of [3-3H]
glucose to assess glucose kinetics. During steady-state tracer infusion period, the mice received
intraperitoneal injections of saline, pyruvate, or lactate-pyruvate mixture. Blood glucose, insulin,
and metabolite levels were sampled from the carotid artery at multiple timepoints. Results
showed that pyruvate and lactate-pyruvate mixture raised blood glucose levels compared to
saline and then returned to baseline. The lactate-pyruvate group showed a higher peak level of
blood glucose than the pyruvate group. Glycogen levels were determined form liver tissue of
each subject. Glycogen levels were held below 5mg/g of liver tissue due to overnight fasting. All
3 groups showed no significant difference. Plasma samples were analyzed through fluorescent
spectroscopy to determine lactate levels. Lactate increased in both the pyruvate and pyruvatelactate groups. Comparatively, the pyruvate group demonstrated the largest increase. An insulin
assay showed that insulin levels did not significantly change from the baseline in any group. The
tracer data are pending; however, current data suggests the pyruvate test is an indicator of
hepatic gluconeogenesis. Funding: DK043748, DK059637, DK020593, T35 DK007383.
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The role of keratinocytes in MRSA infection during hyperglycemia
Shivani Patel (Rutgers New Jersey Medical School), Rudy Jacquet, Tania Wong, and Dane
Parker, Columbia University Medical Center
Skin and soft tissue infections can have significantly different progressions and outcomes
between non-diabetic and diabetic patients, particularly when caused by methicillin-resistant
Staphylococcus aureus. In vivo experiments in streptozocin-treated mice showed both
increased bacterial counts and larger areas of dermonecrosis compared to wild-type mice.
Through our research, we hypothesized that hyperglycemia can cause dysfunction of
keratinocytes leading to Staphylococcus aureus infection. Primary keratinocytes and
immortalized human keratinocyte cell line (HaCaTs) were tested in vitro for their capacity to kill
S.aureus intracellularly. This was tested by performing gentamicin protection assays on
keratinocytes that had been cultured in the presence of euglycemic (6mM) and hyperglycemic
(50mM) levels of glucose. Bacterial counts were also assessed in the supernatants. However, in
primary keratinocytes nor HaCaTs no changes in killing were detected and no difference in
bacterial uptake were noted. Rather in both live and heat-killed S. aureus infection,
keratinocytes grown in a hyperglycemic environment produced decreased IL-1β, a proinflammatory cytokine. We also observed keratinocytes grown in high glucose to possess
decreased glycolytic function. Immortalized bone marrow-derived macrophages were also
grown in vitro in euglycemic (5mM) and hyperglycemic (30mM) conditions. In high glucose
conditions, a reduction of intracellular bacteria killing was observed, however, there was no
difference in bacterial counts of the supernatants. Reactive oxygen species at basal levels were
increased in hyperglycemic conditions and upon infection with S.aureus, those levels were
exacerbated. Under condition of hyperglycemia both macrophages and keratinocytes are
dysfunctional through different mechanisms.
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Development of A Clinician Resource for Very-Low Carbohydrate, Ketogenic Dietary
Interventions for Prediabetes and Type 2 Diabetes
Kaitlyn Patterson (University of Michigan Medical School), Dina H Griauzde MD MSc, Laura R.
Saslow PhD, Caroline Richardson, MD, University of Michigan
Type 2 diabetes mellitus (T2DM) is a rapidly growing chronic disease that affects approximately
30.3 million people in the United States. A further 84.1 million have prediabetes, foreshadowing
future disease burden. Data suggest that very low-carbohydrate, ketogenic diets can improve
glycemic control, reduce body weight and reduce dependence on medication in individuals with
T2DM and may reduce progression from prediabetes to T2DM. Implementation of very lowcarbohydrate dietary interventions in this population benefit from physician oversight, however,
there is currently a deficit of clinical guidelines and clinician knowledge may be insufficient. Our
objective was to develop a resource for primary care providers to effectively and safely manage
patients with prediabetes or T2DM who choose to follow a very low-carbohydrate diet. A
resource was developed based on a compilation of publications, textbooks and previous
research and will be reviewed by a panel of clinical experts. This resource will be distributed to
clinicians of participants in the Low Carb-Diabetes Prevention Program pilot trial and further
refined based on their feedback. A clinician-focused resource may be able to enhance the reach
and population-level health impact of very low-carbohydrate, ketogenic diet interventions for
adults with prediabetes or type 2 diabetes.
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Retinoic Acid Signaling Reduces the Severity of Injury by Local Modification of
Macrophage-Dependent Responses after Acute Kidney Injury
Jackson Pearce1, J. Bradley Mason2 Anna Menshikh3, Charlene Finney3, Mark de Caestecker3
1
Furman University, 2Eastern Virginia Medical School, 3Nephrology Division, VUMC
Background: Acute kidney injury (AKI) is a major public health concern. Previous studies using
pharmacological inhibitors and activators of retinoic acid (RA) signaling have demonstrated a
role for locally produced RA in the immune response to injury, specifically by reducing the initial
inflammatory response and increasing the post-injury repair response in mice after ischemia
reperfusion induced AKI (IR-AKI). RA coordinates this response via macrophage-dependent
repair: M1 macrophages (injury response) are recruited into the kidney early after injury but are
later replaced by M2 macrophages (repair response). However, it is currently unknown whether
these effects result from local activity RA in the kidney, or from a systemic response affecting
macrophages outside the kidney. Since the spleen is a major source infiltrating macrophages in
the kidney after AKI, we hypothesize that inhibition of RA signaling systemically will increase
M1 and decrease M2 macrophage marker expression in the kidney but not in the spleen.
Methods: Male Balb/c mice underwent IR-AKI and were treated with vehicle, the RA agonist,
ATRA (1mg/kg), or the pan RA signaling inhibitor, BMS493 (20mg/kg), daily starting 24 hours
after injury, mice were euthanized, kidneys and spleens harvested at 72 hours. Renal function
was evaluated by BUN, renal injury by QRT-PCR of the kidney Kim1 and N-Gal mRNA.
Markers of RA synthesis (RALDH2) and the RA target Cyp26B were measured, as well as
macrophage markers in the kidney and spleen: TGM2, IL1-β, CCL2, TNF-α, MR, MGL-1, MMP9,
and Arginase.
Results: BMS493 treatment increased BUN 3 days after injury, increased expression of kidney
injury markers Kim-1 and NGAL, and decreased expression of the RA target, Cyp26B1 in the
kidneys. Preliminary data also show that BMS493 treatment increases M1 macrophage gene
marker CCL2, while the M2 macrophage gene marker MMP9 is decreased in the kidney. ATRA
treatment has the opposite effects.
Conclusion: Our preliminary data confirm previous work from the lab showing that BMS493
treatment worsens injury and promotes an inflammatory and reduces the reparative
macrophage response in the kidneys after IR-AKI, and that ATRA treatment has the opposite
effect. We are currently working to compare expression of these markers in the spleen vs.
kidneys in order to test our primary hypothesis that this is a local effect in the kidney only.
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Genetic Manipulation of H. pylori Virulence Factors and Induction of Autophagy
Areisa Peters1, Giovanni Suarez2, Richard Peek2
1
Indiana University School of Medicine, 2 Vanderbilt University Medical Center, Division of
Medicine, Department of Gastroenterology
Helicobacter pylori is the strongest known risk factor for gastric cancer. The H. pylori cag
pathogenicity island encodes a type 4 secretion system (cagT4SS), a molecular syringe that
translocates the oncoprotein CagA into host cell cytoplasm. Following translocation, CagA is
tyrosine phosphorylated at one or all of its three EPIYA motifs (termed A, B, or C). Changes in
tyrosine (Y) to phenylalanine (F) within these EPIYA motifs leads to reduced or absent
phosphorylation of CagA, We have previously shown that CagA plays a role in the induction of
autophagy, a mechanism of cell death; therefore, we hypothesized that generating a tyrosine to
phenylalanine substitution in specific EPIYA motifs will result in an increase in autophagy in
gastric epithelial cells. Site directed mutagenesis was used to specifically engineer EPIYA
mutations within the EPIYA A, B, C, AB, AC, BC, or ABC motifs. Bacterial-epithelial cell cocultures were performed in which AGS gastric epithelial cells were incubated with H. pylori at a
bacterial:cell ratio of 30 for 6 hours. The seven EPIYA mutants as well as a total cagA deletion
mutant (cagA), H. pylori wild-type strain 60190 (autophagy positive control), the wild type H.
pylori 7.13, and a CagA-wild type complemented 7.13 control, were co-cultured with AGS cells
with uninfected cells (UI) serving as a negative control. Autophagy was analyzed by both
Western blot densitometry analysis and via LC3-GFP immunofluorescence microscopy. H.
pylori strains harboring different patterns of phosphorylatable motifs induced various levels of
autophagy. Substitution of all three tyrosines (e.g., ABC mutant) for phenylalanine showed the
most dramatic difference from controls as visualized by immunofluorescence microscopy. These
findings may not only help to understand mechanisms of H. pylori-induced diseases at a
molecular level but they may also provide insights into other diseases that arise from
inflammatory states.
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Associations of Blood Glucose Monitoring Frequency and Glycemic Control in Youth
with Type 1 Diabetes
Yasaman Pirahanchi, MS (California Northstate College of Medicine); Lisa Volkening, MA; Zijing
Guo, MPH; Julia Cartaya, MD; Lori Laffel, MD, MPH; Joslin Diabetes Center, Boston, MA
Blood glucose monitoring (BGM) is a fundamental component of type 1 diabetes (T1D)
management and is used to make decisions about insulin administration, exercise management,
and diet intake. More frequent daily BGM has been associated with lower A1c levels in persons
with T1D. Our goals were to compare daily frequency of BGM ascertained by 3 different
methods in youth with T1D, and to determine the relationship between BGM frequency and A1c.
BGM frequency was assessed by 3 commonly used methods: BG meter download for the
previous 2 weeks, clinician report (chart review), and self-report (interview). Only participants
with BGM frequency data for all three methods were included in analyses. A1c was measured
using standard procedures. The IRB approved the protocol and parents/youth provided written
consent/assent. In the sample of 385 youth with T1D (50% female, age 13.6±2.5 years, 74%
pump users, A1c 8.2±0.9%), the 3 methods of assessing BGM frequency were significantly
correlated (r=.71 to .82, p<.0001 for all) but BGM frequency by self-report (6.4±2.3 x/day) was
significantly higher than by both meter download (5.6±2.4 x/day, p<.0001) and clinician report
(5.7±2.4 x/day, p<.0001). For all methods, more frequent BGM was associated with lower A1c
overall (r=–.31 to –.40, p<.0001 for all) with similar associations shown across age (<13 vs. ≥13
years), sex (male vs. female), diabetes duration (<5 vs. ≥5 years), and insulin regimen
(injections vs. pump). As meter download provided the most objective data, it was used to
confirm the relationship of BGM with A1c. For each additional daily BG check, there was a 0.2%
decrease in A1c (p<.0001). BGM remains a potent predictor of glycemic control. As BGM is a
modifiable component of diabetes self-management, it warrants continued targeting in efforts to
improve glycemic control in youth with T1D.
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Regulation of CCL20 Expression by Pericryptal Fibroblasts via Production of TLR
Ligands.
Vian Pulous (ETSU Quillen College of Medicine), Anna L. Means, R. Daniel Beauchamp,
Section of Surgical Sciences, Vanderbilt University Medical Center
There is a strong relationship between chronic inflammation and malignant diseases such as
colorectal cancer occurring in individuals with inflammatory bowel diseases. Inflammation can
be triggered by luminal microbiota acting through toll-like receptors (TLRs) or by cytokine
signaling from immune cells, both of which act through NF-κB signaling. Previous work found
that pericryptal fibroblasts are a novel regulator of inflammation in the colon, secreting factor(s)
that induce expression of the chemokine CCL20 in colon cells. Here, it was hypothesized that
conditioned medium from pericryptal fibroblasts (IMPF) would induce the expression of CCL20
via production of TLR ligands versican and biglycan, two DAMPs (damage-associated
molecular patterns) that were identified in a previous proteomic screen of IMPF conditioned
medium. Immortalized mouse colonocytes were found to express TLRs 2 and 4, which are
known receptors for versican and biglycan. Although there was a transcriptional upregulation of
CCL20 expression after treatment with conditioned medium, IκB-⍺ protein levels were not
reduced, indicating that the NF-κB signaling cascade, located downstream of the TLR pathway,
was not affected by the conditioned medium. However, only one time point after conditioned
media treatment was examined and may have missed a delayed response. These data suggest
that pericryptal fibroblasts induce CCL20 expression via an unknown pathway that is
independent of NF-κB signaling.

Abstract

95

Characterization of gene expression changes in response to membrane depolarization in
human induced pluripotent stem cell-derived β-cells.
Madeline P. Pyle (Medical College of Wisconsin), Jennifer S. Stancill, Anna Osipovich, Mark A.
Magnuson, Vanderbilt Center for Stem Cell Biology
Pancreatic β-cell failure plays a major role in the pathophysiology of Type 2 diabetes (T2D).
Failure of these cells during early stages of the disease may be partially due to glucose-induced
overstimulation resulting in chronic membrane depolarization, often referred to as excitotoxicity.
Our laboratory has recently shown that over 4,200 genes are dysregulated in mouse β-cells in
response to chronic membrane depolarization brought on by the genetic disruption of the KATP
channel. Moreover, we performed detailed studies of Ascl1 in isolated islets and found that this
transcription factor is regulated by changes in intracellular Ca2+ concentration, leading us to
hypothesize that Ascl1 modulates a gene regulatory network necessary for maintaining Ca2+
homeostasis within pancreatic b-cells. In this study, we sought to determine whether agents
that alter membrane potential change the expression of Ascl1 in human b-cells, as we have
shown in mice. To do so, we acquired a human induced pluripotent stem cell (hiPSC)-derived
β-cell line (Def-PANC), and designed an experiment to investigate the expression of ASCL1 and
several of its predicted target genes, including S100A6 and ALDH1A3, under conditions of
membrane depolarization. To induce depolarization, we are using KCl, BayK8644 (a Ca2+
channel agonist), and high glucose. To re-polarize the cells we are using a voltage-gated Ca2+
channel inhibitor, verapamil. These agents, when used in combination, will enable us to assess
whether the Def-PANC cells exhibit changes in gene expression due to alterations in their
membrane potential, as determined by qRT-PCR. The results of this study will be informative in
several ways: first, we will characterize the maturity and differentiation state of the human DefPANC β-cell line; second, we will determine whether a predicted master transcriptional regulator
of key genes involved in mouse β-cell function, Ascl1, is also expressed and regulated by Ca2+
in human β-like cells.
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Aberrant Sphingosine-1-Phosphate Signaling and Atherosclerosis in the Context of
Obesity and Insulin Resistance
Nikolaus F Rasmus, University of Minnesota Medical School, Columbia University Medical
Center
Sphingosine-1-Phosphate (S1P) is a bioactive lipid metabolite known to mediate a number of
diverse physiologic and pathophysiologic processes via a family of five G-protein coupled
receptors (S1P1-5). Recent work has shown most circulating S1P is bound to apolipoprotein M
on high-density lipoprotein (HDL) complexes and facilitate cardioprotective physiology. Serum
HDL cholesterol concentrations are inversely associated with cardiovascular disease but this
mechanism has yet to be fully elucidated. Given that low plasma HDL concentrations are
prevalent among individuals with insulin resistance, obesity, and the metabolic syndrome we
hypothesized that changes in the distribution of circulating S1P and S1P receptor signaling
would be associated with obese and/or insulin resistant phenotypes. Our findings suggest that
S1P signaling is altered by obesity and/or insulin resistance. We noted that high-calorie diets in
mice are associated with greater hepatic expression of the S1P receptors S1P1, S1P3, and S1P5.
In human liver, we observed that S1P1 was expressed less in insulin resistant individuals
compared to insulin-sensitive individuals. Our experiments also identified that S1P2 expression
may be important in hepatic physiology and that S1P1 and S1P3 expression in adipose tissue is
specific to stromal vascular cells rather than adipose cells. Further study of the S1P signaling
system will increase our understanding of potential non-canonical mechanisms of HDLmediated cardioprotection.

Abstract

97

Inpatient Diabetes Mellitus Management via CGM and an Evaluation of the Current VA
Insulin Protocol
Tabetha S. Ratliff (University of Cincinnati College of Medicine), Elias Spanakis MD, University
of Maryland School of Medicine and VA of Maryland Baltimore City
Dysglycemia (hyperglycemia, hypoglycemia, and increased glucose variability) is known to be
associated with adverse clinical outcomes, including increased incidence of infections,
prolonged hospital length of stay and mortality. Therefore, it is very important for blood glucose
levels to be maintained at the normoglycemia range (70-180mg/dl). For the clinical trial, a
Dexcom continuous glucose monitor sensor is placed on the patient’s abdomen and takes
interstitial blood glucose readings every 5 minutes. The sensor transmits the values to a CGM
receiver/monitor on the bedside, which is connected to a smart phone via Bluetooth. The phone
then transmits the information to a tablet at the nursing station via wifi, which alarms if <85
mg/dl allowing the nurses to identify any impending hypoglycemia. Due to patients still being
enrolled into the clinical trial, results will not be shown, but we hope this will help lower the
incidence and length of hypoglycemic episodes for patients in the hospital. The second portion
of the study is to look at the VAMBC hospital’s insulin protocol adherence and effectiveness. By
tracking the point-of-care fingerstick (POC-FS) values and the administration of insulin, we
evaluated the insulin protocol. Even though the meal-time insulin protocol had 85% adherence,
patients were only in the normoglycemic range (70-180mg/dl) 30% pf the time, and within the
hospital target range (140-180mgdl) 14% of the time. The average fasting and post-meal blood
glucose values were 205mg/dl and 219mg/dl, respectively. This shows that the patients are kept
in a hyperglycemic state on average, which correlates to increased hospital length of stay.
Additionally, when the protocol is not followed and meal-time insulin is withheld, the patient’s
blood glucose level increases on average from 95.8mg/dl to 236mg/dl, an increase of
140.2mg/dl (p<0.001). Based on these data, we conclude that the patients are being
undertreated, probably due to clinical inertia related to insulin administration, fear of
hypoglycemia, and lack of nursing education.
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Increasing insulin sensitivity in pre-diabetic patients by inhibiting soluble epoxide
hydrolase (sEH)
Justina L. Ray1, Dawei S. Wei2, Nancy J. Brown M.D.2
1
SUNY Downstate College of Medicine; 2Vanderbilt University School of Medicine
One in three American adults has pre-diabetes, which increases their risk of developing
diabetes mellitus type 2, as well as comorbidities including cardiovascular and renal diseases.
Epoxyeicosatrienoic acids (EETs), cytochrome P450 metabolites of arachidonic acid, have been
shown to increase insulin sensitivity and decrease blood pressure, inflammation and pain in
rodents. The beneficial actions of EETs are short-lived, however, because EETs are rapidly
hydrolyzed by the enzyme soluble epoxide hydrolase (sEH) into functionally less active
dihydroxyeicosatrienoic acids (DHETs). In this study, we created a protocol to measure EET,
DHET, EpOME and DiHOME concentrations and sEH enzymatic activity in human adipose
tissue for the first time. We hypothesized that elevated sEH enzymatic activity would be
associated with higher DHET/EET and DiHOME/EpOME ratios in human insulin-dependent
tissues; that we would see a positive correlation between human plasma and adipose tissue
with regards to metabolite concentrations and enzymatic activity; and that sEH activity would be
elevated in individuals with higher BMIs. To accomplish our aims, we extracted EETs, EpOMEs,
DHETs and DiHOMEs from plasma, adipose tissue and muscle and quantified them by negative
ESI–LC/MS/MS using stable isotope labeled internal standards. We calculated sEH activity by
measuring the rate of conversion of pharmacological EETs and EpOMEs to DHETs and
DiHOMEs, respectively. Our assays successfully measured all 10 metabolites, 14,15-DHET,
14,15-EET, 11,12-DHET, 11,12-EET, 8,9-DHET, 8,9-EET, 12,13-DiHOME, 12,13-EpOME, 9,10DiHOME and 9,10-EpOME in pmol/g of adipose tissue and muscle, with EpOMEs and
DiHOMEs consistently measured in concentrations 100-1000x greater than those of EETs and
DHETs. We found that metabolite concentrations in human adipose tissue were comparable to
those in mice adipose tissue, except for 8,9-EET levels, which were greater in humans, and
14,15-DHET levels, which were greater in mice. We also found a positive correlation between
DHET/EET and DiHOME/EpOME ratios and sEH enzymatic activity for all metabolites, except
8,9-DHET/8,9-EET, and strong positive correlations between human plasma and adipose tissue
metabolite concentrations and sEH enzymatic activity. We did not find any correlation between
patient BMI and sEH activity in adipose tissue. Our data suggests that EET concentrations in
plasma can be used as accurate biomarkers for EET concentrations in insulin-sensitive tissues,
and that pharmacologic inhibition of sEH will increase insulin sensitivity in insulin-resistant tissue.
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Evaluating Translations and Reading Levels of the NDPP Targeting Hispanic Population
in the US.
Ana Recinos Baez B.S, San Juan Bautista School of Medicine
Jeanne Marie Clark MD, MPH, Johns Hopkins University, Division of General Internal Medicine,
Welch Center for Prevention, Epidemiology, & Clinical Research
Nisa Maruthur MD, MHS Johns Hopkins University, Division of General Internal Medicine,
Welch Center for Prevention, Epidemiology, & Clinical Research
The National Diabetes Prevention Program (NDPP) is a one-year evidence-based lifestyle
change program for individuals at risk of developing type 2 diabetes. The Hispanic/Latino
population is highly affected by this illness with a prevalence of 12.8% according to the ADA. (5)
The NDPP has two different Spanish language curricula: the 2012 CDC Developed Curriculum
and Handouts – translated from the English version, and the PreventT2 Curriculum and
Handouts – developed in 2013 in conjunction with native Spanish speakers and not directly
translated from the English version. (3) Given that the Hispanic community has some of the
lowest reported health literacy levels, content targeting this group needs should be sensitive to
health literacy. (3) We conducted an assessment of the readability level of the NDPP Spanish
language participant handouts using the Fry Readability Graph method, one of the only ways to
assess the reading level of Spanish content. (1) We evaluated the number of sentences and
number of syllables minus 67 syllables (to account for Spanish language) per 100 words in the
beginning, middle, and end of the handouts. Then we took the average of sentences and the
syllables and using the Fry Readability graph obtained the final reading grade level for each
handout. (2) The 2012 curriculum handouts had a mean reading level of 6th grade (range: 3rd to
9th grade). The PreventT2 reading level ranged from 3rd to 7th (mean, 5th grade). In both curricula,
within the same handout the number of syllables and sentences varied greatly; although, this
occurred more often and the range was wider in the 2012 handouts. Generally, the PreventT2
curriculum appears to have a reading level that is more suitable and meets guidelines which
suggest 4th-6th grade level is appropriate for health education materials.
References:
1. Badarudeen, S., Sabharwal, S. Assessing Readability of Patient Education Materials: Current
Role in Orthopaedics. The Association of Bone and Joint Surgeons. 2010; 468:2572-2580 DOI
10.1007/s11999-010-1380-y
2. Gilliam, B., Pena, S., Mountain, Lee. The Fry Graph Applied to Spanish Readability. The
Reading Teacher. Wiley on behalf of International Literacy Association 1980. 33: 426-430
3. Kutner, M., Greenberg, E., Jin, Y., and Paulsen, C. The health literacy of America's adults:
results from the 2003 national survey of adult literacy. NCES 2006-483. 2006. Washington, DC,
National Center for Education Statistics, U.S. Dept. of Education.
4. National Diabetes Prevention Program. Centers for Disease Control and Prevention Website.
https://www.cdc.gov/diabetes/prevention/lifestyle-program/curriculum.html Updated March 2017.
Accessed July 2017
5. Statistics About Diabetes. American Diabetes Association Web site.
http://www.diabetes.org/diabetes-basics/statistics/ Updated April 2017. Accessed May 19, 2017.
"Research reported in this publication was supported by The Summer Program in Obesity,
Diabetes and Nutrition Research Training (SPORT) Grant under NIH award number
T35DK095737”
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Secretion of POMC is disrupted by ERAD insufficiency
Laura Reingold (Boston University), Geun Hyang Kim, Ling Qi (University of Michigan)
In the normal course of protein folding, some proteins fail to fold correctly; if they cannot be
brought to their native conformation the proteins are tagged by ubiquitin for degradation. One
method of removing misfolded proteins is called endoplasmic reticulum-associated degradation
(ERAD). ERAD uses the Hrd1 ubiquitin ligase and the Sel1L adaptor protein, which recognizes
substrates for ERAD and routes them out of the ER to the proteosome.
Pro-opiomelanocortin (POMC)-expressing neurons are responsive to leptin and changes in
blood glucose, and are involved in the regulation of appetite and weight via the processing of
POMC into a variety of secretory products. POMC is cleaved from the pro-hormone to the active
form in secretory vesicles. We have previously shown that suppression of Sel1L expression in
vivo leads to a metabolic phenotype. We hypothesized that the loss of Sel1L causes a
dysfunction in ERAD, which prevents functional POMC secretion.
Western blot analysis of POMC secretion showed similar baseline protein levels between wildtype and CRISPR-generated Sel1L knockout cells. However, a stimulatory secretion assay
revealed a range of secretory products in the WT cells, whereas only the large peptide products
were seen in the Sel1L -/- cells. This indicates that a protein-processing defect had occurred,
preventing the movement of the prohormone into secretory vesicles. From this experiment, we
concluded that ERAD dysfunction was sufficient to disrupt the normal processing of POMC,
leading to deficient secretion of the mature hormone under conditions of cellular stress. This
could be one mechanism by which a dysregulated phenotype such as a metabolic syndrome is
maintained.
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Transitioning to a Home Antidiabetic Medication Regimen for Hospitalized Adults with
Type 2 Diabetes Mellitus
Dalilah Reyes De Jesús, BS (San Juan Bautista School of Medicine),
Han Na Kim, MD, Susan Langan, MPH, MS and Nestoras Mathioudakis, MD MHS,
Johns Hopkins School of Medicine
Background: Considering that nearly one-quarter of hospitalized adults in the United States
has diabetes, hospitalization is an ideal opportunity for providers to review and adjust outpatient
diabetes medication regimens to improve the patient’s long-term glycemic control. The
continuous observation of inpatients allows providers to identify hypoglycemia and
hyperglycemia and re-evaluate the safe, continued use of oral or non-insulin medications based
on the development of new comorbidities or contraindications that may arise in the hospital. To
assist providers in transitioning diabetic patients to an effective home regimen, the Johns
Hopkins Hospital has developed a protocol which recommends initiation of insulin therapy. if (1)
the patient has a new contraindication to non-insulin antidiabetic agents, (2) the patient is on
two or more non-insulin antidiabetic agents at home and hemoglobin A1c is > 8% or, (3) if the
patient is requiring 20 units or more of insulin per day during hospitalization. Hypothesis: We
hypothesized that there would be a high prevalence of non-adherence to the recommendation
to initiate insulin at the time of discharge for insulin-naïve patients with poor glycemic control.
Methods: This was a retrospective cohort study conducted at Johns Hopkins Hospital and
Johns Hopkins Bayview Medical Center from December 1, 2015 to September 29, 2016. All
data was collected from the electronic Medical Record (Epic). Inclusion criteria included adults
with a diagnosis or laboratory evidence (A1C ≥ 6.5%) of type 2 diabetes mellitus admitted for at
least 48 hours; exclusion criteria included type 1 diabetes mellitus, admission to obstetrics or
ICU setting, home insulin use, transfer from an outside hospital, or treatment with tube feeds.
Results: A total of 699 patients met study eligibility criteria, representing 853 admissions. The
population was overall overweight with a median (IQR) BMI of 29.3 (11.5) kg/m2. An A1C level
was obtained in 488 (57%) of admissions, with a median (IQR) level of 6.4 (1.5)%. Among the
853 admissions, 476 (56%) and 377 (44%) included patients with type 2 diabetes treated with
diet or exercise (“lifestyle group”) or at least one non-insulin antidiabetic agent at home
(“medication group”), respectively. In the lifestyle group and medication groups, 11/18 (61%)
and 17/97 (18%), respectively, were appropriately started on insulin at discharge if there was an
indication for insulin initiation during admission. In the lifestyle group, 6/13 (46%) who had an
A1C >8% but no indication for insulin initiation were appropriately discharged on oral agents.
Conclusion: For patients with type 2 diabetes treated with non-insulin antidiabetic agents who
have poor outpatient or inpatient glycemic control, there is low adherence by hospital providers
to our institution’s recommended protocol to initiate insulin therapy at discharge. A very low
proportion of lifestyle treated patients met an indication for insulin initiation at the time of
discharge from the hospital. Further outreach efforts are needed in the hospital to improve
adherence to this protocol. Additional studies exploring the association insulin initiation at
discharge and 30-day readmissions would clarify the importance of this protocol on postdischarge glycemic control.
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Role of Transforming Growth Factor-𝝱 in pancreatic islet function in mice
Jennymar Rojas1, Trupti Trivedi2, Khalid S. Mohammad2 and Theresa A. Guise2
1
Indiana University School of Medicine, 2Division of Endocrinology, Department of Medicine;
Indiana University School of Medicine; Indianapolis, Indiana
Background: Type-2 diabetes is chronic metabolic disease affecting about 25 million Americans.
TGF- β plays an important role in pancreatic islet function as insulin has been identified as TGFβ target gene. States of high bone-turnover release excess TGF-β, which may signal in
pancreas to regulate glucose metabolism. To investigate this, we hypothesized that TGF- β
impairs the release of insulin from pancreatic- β cells. Previous work in the laboratory observed
impaired insulin secretion from β-cells in mice with Camurati-Engelmann disease (CED)—an
extreme state of bone-destruction, fractures, and excess TGF-β. Method: We performed
immunohistochemistry of pancreatic sections from CED and control mice. For in- vitro studies,
islets were isolated from 20-week-old C57BL/6 mice and treated with TGF-β to study glucose
stimulated insulin secretion. Results: Pancreas weight, islet number, β -cell mass, and
pSMAD2/3 in CED mice were comparable to control mice. However, percentage of islets with
highly intense insulin positive areas was significantly lower in CED mice compared to control
mice (P<.05). We observed that in-vitro treatment of islets with TGF- β showed a significant
(P<0.01) reduction in insulin secretion when stimulated with “high” glucose compared to vehicletreated islets. Conclusion: In-vitro treatment of islets with TGF-β impairs insulin secretion similar
to TGF-β untreated islets from CED mice, indicating the most likely “direct” effects of TGF-β on
insulin secretion. Detailed investigation of these findings could have wide implications for
glucose metabolism in patients with common bone diseases and could identify TGF- β as
therapeutic target to prevent these abnormalities.
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Pancreatic β-cell Specific Exosomes in Pre-Diabetes
Melissa Romero (Larner College of Medicine - University of Vermont), Anne M. Macgregor-Das,
Sangeetha Marimuthu Kannan, Kellie Tamashiro, Samarjit Das, Johns Hopkins University
School of Medicine.
Diabetes can lead to serious complications making it important to make diagnoses as soon as
possible. Pre-diabetes is associated with elevated glucose levels and increased demand for
insulin. Pancreatic β-cells will secrete exosomes to release overexpressed cellular content
during times of metabolic stress. Exosomes are 30-200 nm bi-lipid layered extracellular vesicles
which cargo protein, mRNA, and miRNAs. miR-15a a regulator of insulin in the β-cell, can be
detected in these exosomes. Exosomes derived from pancreatic β-cells, carry miR-15a to
tissues such as the heart, kidney, and retina, where they can cause oxidative stress and initiate
diabetic complications. Under metabolic stress, pancreatic β-cells will up-regulate miR-15a
expression to meet the demand for insulin. To maintain regular cellular homeostasis, the excess
miR-15a will be secreted out as exosomal cargo, which can be detected in the circulation. To
test our hypothesis we cultured human pancreatic β-cells (EndoC BH1). Cell culture media was
collected, and exosomal enriched fraction was isolated by using differential centrifugation
(including ultracentrifugation). Nano Tracking analysis (NTA) was used to determine the
concentration of exosomes secreted by the cells. To determine a unique surface marker on the
pancreatic β-cell specific exosomes we conducted a western blot analysis. Using NTA we
identified that ~70% of extracellular vesicles secreted by the EndoC BH1 cell line are exosomes
with a size of 163nm. After isolating exosomes with differential centrifugation, including
ultracentrifugation, we used a western blot to find potential unique β-cell specific exosome
biomarkers. Pancreatic β-cells were used as a positive control. As expected, we have identified
all of three proteins, A, B, and C, in the pancreatic β-cell lysate. However, protein A and protein
B did not express in the pancreatic β-cell secreted exosomes. Western blot confirmed the
presence of protein C in the β-cell specific exosomal lysate. Protein C is a receptor. Thus, we
believe protein C is present on the surface of the pancreatic β-cell specific exosomes. We have
identified a unique surface marker on exosomes derived from pancreatic β-cells. Early stages of
diabetes can be correlated with increased levels of miR-15a, more specifically pancreatic β-cell
derived exosomal miR-15a. Ultimately, a better understanding of the underlying mechanisms of
exosomes secretion by pancreatic β-cells may lead to the development of innovative new
therapies for pre-diabetes and/or obesity.
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Influence of Diabetes Status on Adiposity and Muscle Composition in Chronic Stroke
Survivors
David Rubin (Rowan University School of Osteopathic Medicine), Charlene Hafer-Macko, MD,
Alice Ryan, PhD, University of Maryland School of Medicine and the Baltimore VA
The prevalence of impaired glucose metabolism and diabetes in individuals with chronic stroke
can approach 80% and increases the risk for recurrent stroke. Physical inactivity and obesity
could influence the insulin resistance of stroke. The purpose of this study is to compare
adiposity and fitness between stroke survivors who are normal glucose tolerant (NGT), impaired
glucose tolerant (IGT) and type 2 diabetes (T2DM). Men (n=25, 60%) and women (n=17, 40%)
with chronic hemiparetic gait (41% Caucasian, 55% African American, 4% other, ages 49–82
years) participated in the study. Subjects were diagnosed by fasting glucose, HbA1c, two-hour
glucose after OGTT or current history/medications into NGT (n=13, 31%), IGT (n=12, 29%) and
T2DM (n=17, 40%). Subjects underwent VO2 peak test, DXA scan, and two CT scans to
determine muscle area, intramuscular fat, and subcutaneous fat of the paretic and non-paretic
mid-thigh and visceral and subcutaneous abdominal at L4-L5. Insulin resistance was estimated
by HOMA-IR (homeostatic model assessment - insulin resistance). Although subjects on
average have reduced fitness (19 mL/kg/min) and poor walking ability, fitness and 6-minute
walk distance did not differ between NGT, IGT, and T2DM groups. There were also no
significant differences between groups in paretic intramuscular fat (33±3 vs. 33±2 vs. 35±2 cm2)
or muscle area (76±6 vs 68±5 vs 75±6 cm2). Similarly, the non-paretic thigh did not show
significant differences. Visceral fat (158±17 vs 224±52 vs 185±25 cm2) and subcutaneous
abdominal fat (363±32 vs 423±47 vs 430±62 cm2) did not differ across the three groups.
Intramuscular fat was associated with fasting insulin (paretic 0.50, P<0.01 and NP r=0.47,
P<0.05) and HOMA-IR (paretic: r=0.49, P<0.05, non-paretic r =0.41, P=0.06) Muscle density
was associated with G120 (r=-0.51, P<0.05). These associations suggest ectopic lipid in skeletal
muscle may be important in the insulin resistance of chronic stroke. However, these groups of
stroke survivors with NGT, IGT and T2DM have similar adiposity and fitness levels suggesting
that other factors may contribute to the increased risk for diabetes in this population.
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Characterization of Fat Distribution and Glucose Metabolism in Individuals with and
without Williams Syndrome.
Sofia Shaikh (Drexel University College of Medicine), Barbara Pober, MD, Jessica Waxler, MS,
CGC, Takara Stanley, MD, Massachusetts General Hospital
Williams syndrome (WS) is a contiguous gene deletion disorder of Chromosome 7q11.23,
characterized by vascular stenoses, neurodevelopmental changes, and several endocrine and
metabolic abnormalities, including impaired glucose tolerance and abnormal body composition.
Although there is evidence that adults with WS have impaired glucose tolerance and abnormal
body composition, glucose metabolism and lipid profiles remain incompletely characterized. We
hypothesize that patients with WS have increased body fat and lower extremity adipose
deposition compared to controls. We also hypothesize that impaired glucose tolerance and
diabetes is significantly more prevalent than in the general population and that it increases with
age and increasing BMI. Twenty-two subjects with WS participated in the one-visit study at
Massachusetts General Hospital. The study visit included medical history, blood sampling, an
oral glucose tolerance test, anthropometric measurements and a dual energy x-ray absorption
scan. Each subject with WS was matched 1:4 by age, sex, and race to controls from the
National Health and Nutrition Examination Survey. Body fat percentage was significantly higher
in individuals with WS as compared to healthy controls (37.6 ± 11.6 vs. 30.6 ± 8.1%, p = 0.03);
android to gynoid ratio was not significantly different in WS (0.9 ± 0.1 vs. 0.9 ± 0.2, p = 0.94).
Although fasting glucose levels were not significantly different, in an oral glucose tolerance test,
2-hour glucose levels were significantly higher in individuals with WS compared to controls
(163.7 ± 56.5 vs. 95.9 ± 31.9 mg/dL, p < 0.0001). LDL cholesterol was significantly lower in WS
vs. controls (95.3 ± 25.0 vs. 113.5 ± 32.6 mg/dL, p = 0.04). There is evidence that patients with
WS have a higher body fat percentage than controls as well as impaired glucose tolerance. It is
important that healthcare providers are cognizant of these differences, as these patients may be
at increased risk of cardiovascular disease and its associated risks. Early intervention and
conditioning may be of benefit to patients with WS.
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Macrophage SR-BI Regulates Autophagy in Atherosclerosis via VPS34 Complex
Naina Sharma (UCF College of Medicine), Huan Tao, Patricia G. Yancey, John L. Blakemore,
Youmin Zhang, Lei Ding, W. Gray Jerome, Kasey C. Vickers, MacRae F. Linton;
Atherosclerosis Research Unit, Vanderbilt University School of Medicine, Nashville, TN
Atherosclerotic lesion progression to vulnerable plaques results in plaque rupture and clinical
events. Cardiovascular events continue to rank as the leading cause of death in the United
States. Autophagy is a protective mechanism that regulates lipid turnover, cell survival, and
inflammation and hence, suppresses the progression of atherosclerotic lesions. The scavenger
receptor class B type I (SR-BI) is expressed primarily by macrophages and the liver and
promotes reverse cholesterol transport by operating in cholesterol efflux from macrophages and
serving as the receptor for hepatic uptake of HDL cholesterol. Recent studies in our laboratory
have demonstrated a key role for SR-BI in autophagy in the setting of atherosclerosis. However,
the mechanism by which SR-BI acts as a key regulatory receptor for autophagy is largely
unknown. We have found that SR-BI deficiency leads to decreased expression of key mediators
in autophagy in macrophages and in mouse atherosclerotic lesions; this causes a significant
increase in foam cell formation, apoptosis, and inflammatory cytokine gene expression in the
presence of oxidized LDL. In SRBI-/- macrophages, pharmacologic activation of autophagy failed
to reduce macrophage cholesterol content or apoptotic activity, leading to higher levels of
secondary necrosis within the arterial intima. In addition, macrophage SR-BI is located on the
autophagosome, where it directly interacts with the vacuolar sorting protein 34 (VPS34)
complex, which plays a key role in autophagosome formation. SR-BI deficiency results in a
lower VPS34 activity because intracellular macrophage SR-BI prevents ubiquitination of VPS34
to enhance the formation of autophagosomes. Furthermore, SR-BI forms cholesterol domains to
enhance binding of Barkor (Atg14) to the autophagosome, leading to the activation of VPS34.
Conversely, the overexpression of VPS34 rescues the defective autophagy in SR-BI-/macrophages. These previously unidentified roles for macrophage SR-BI regulation of
autophagy could potentially be used as novel therapeutic targets in the treatment of
atherosclerosis.
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Evaluation of the reliability of pancreatic fat content quantification by magnetic
resonance imaging (MRI)
Niveda Shekar (Midwestern University), Maggie Burhans, Niranjan Balu, and Mario Kratz,
University of Washington
Visceral adiposity and intraorgan fat accumulation are associated with metabolic dysfunction,
including insulin-resistance, hyperglycemia, and dyslipidemia. Noninvasive abdominal imaging
techniques can be used to examine organ fat content, which may then be used to determine the
association with determinants of glucose homeostasis. Pancreatic fat accumulation is
associated with β-cell dysfunction and may serve as a potential indicator for metabolic
syndrome in humans. Magnetic resonance imaging (MRI) has become the gold standard in the
measurement of pancreatic fat in clinical research. However, discrepancies exist in the current
image analysis protocols. The lack of a standardized analysis method is problematic because
variability in percent fat throughout the pancreas may influence the optimal size, location, and
number of regions of interest (ROIs) to reliably measure fat content. To address these issues,
we conducted a cross-sectional study in obese and non-obese individuals to determine the
reliability of pancreatic fat determination by MRI and to assess the variability of fat content
across the organ. We enrolled 19 subjects who underwent two identical, separate abdominal
scans in a Philips 3T Ingenia whole body MRI scanner. The entire pancreatic parenchyma was
contoured on every image, while avoiding contaminating visceral fat, ducts, blood vessels, and
imaging artifacts. We will describe pancreatic fat content changes throughout the organ, and
compare the reliability of different approaches to quantifying pancreatic fat content. Specifically,
we will address the question whether pancreatic fat content is most reliably measured by
obtaining a weighed average of the fat content across all pancreas slices as opposed to a
reduced number of slices or ROIs.
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Inhibition of Neprilysin Plus Dipeptidyl Peptidase-4, But Neither Alone, Potentiates GLP1-mediated Insulin Secretion in Islets
Nancy J. Shen (Midwestern University, Glendale, AZ), Edwina M. Choung, Breanne M. Barrow,
and Sakeneh Zraika, VA Puget Sound Health Care System and University of Washington,
Seattle, WA.
Active glucagon-like peptide-1 [GLP-1; GLP-1(7-36)NH2] is an insulinotropic hormone with a
short half-life in circulation due to rapid degradation by dipeptidyl peptidase-4 (DPP-4) and
neprilysin (NEP). Previous studies showed that combined systemic inhibition of DPP-4 and NEP
was superior to DPP-4 inhibition alone in preserving active GLP-1 and increasing insulin
secretion. We and others have shown that both NEP and DPP-4 are expressed in islets.
However, it remains unknown whether islet NEP and DPP-4 modulate levels of active GLP-1
and its effect on insulin secretion. Therefore, the aim of this project was to determine whether
inhibition of islet NEP and DPP-4, alone or in combination, enhances glucose- and GLP-1mediated insulin secretion. Dose-response studies in isolated C57BL/6 mouse islets were
performed to determine the optimal concentrations for maximal enzymatic inhibition by NEP
(thiorphan; n=2-5) and DPP-4 (diprotin A; n=1-3) inhibitors, in an acute setting. 2 µM thiorphan
did not significantly reduce NEP activity, whereas doses of 20 µM (90.9±1.2% inhibition vs
control; p<0.01) or greater were effective in doing so. In addition, 0.01 mM and 0.1 mM diprotin
A did not reduce DPP-4 activity but diprotin A doses of 1 mM or greater exhibited similar effects
to reduce DPP-4 activity (47.5±3.5% inhibition vs control; p<0.01). Thus, the lowest effective
thiorphan and diprotin A doses, 20 µM and 1 mM respectively, were selected for insulin
secretion experiments. Static insulin secretion in response to 2.8 mM or 20 mM glucose, or 20
mM glucose plus 10 nM GLP-1(7-36)NH2 was measured in isolated C57BL/6 mouse islets in the
presence or absence of 20 µM thiorphan and/or 1 mM diprotin A (n=8). In the absence of
inhibitors, 20 mM glucose significantly increased insulin secretion, compared to 2.8 mM glucose.
DPP-4 and NEP inhibition, alone or in combination, did not affect insulin secretion in response
to either 2.8 mM or 20 mM glucose. Further, GLP-1 potentiated 20 mM glucose-mediated insulin
secretion in the absence of inhibitors (155±34 vs 473±90 pM/5 islets/hour, p<0.01), as well as
with thiorphan (146±26 vs 498±115 pM/5 islets/hour; p<0.1), diprotin A (193±36 vs 584±104
pM/5 islets/hour; p<0.01) and both inhibitors (247±47 vs 1160±186 pM/5 islets/hour; p<0.01).
Insulin secretion responses to GLP-1 were comparable amongst islets incubated with thiorphan
versus diprotin A alone, and no inhibitor. However, incubation with both thiorphan and diprotin A
increased GLP-1-mediated insulin secretion above that seen with thiorphan (498±115 vs
1160±186 pM/5 islets/hour; p<0.05) or diprotin A (584±104 vs 1160±186 pM/5 islets/hour;
p<0.05) alone. These findings suggest that dual inhibition of NEP and DPP-4 may be a potential
therapeutic strategy to enhance GLP-1-mediated insulin secretion in type 2 diabetic patients.
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Effects of (PVPON/TA) encapsulation of islets on immunoprotection and vascularization.
Graham S. Skelton (University of Alabama School of Medicine), Jessie M. Barra, Lindsey E.
Padgett, Dana Pham-Hua, Veronika Kozlovskaya, Eugenia Kharlampieva, and Hubert Tse.
Department of Microbiology, Comprehensive Diabetes Center; Department of Chemistry,
University of Alabama at Birmingham, Birmingham, AL.
Type 1 Diabetes (T1D) is a chronic pro-inflammatory autoimmune disease consisting of
pancreatic β-cell death caused by islet-infiltrating leukocytes. One promising treatment for T1D
is islet transplantation; however, its clinical application is constrained due to limited islet
availability, adverse effects of immunosuppressants, declining graft survival, and restoring
efficient islet vascularization. Islet encapsulation may provide an immunoprotective barrier to
prevent immune-mediated rejection and maintain pancreatic β-cell function following
transplantation. Using a novel cytoprotective nanothin multilayer coating consisting of tannic
acid (TA), an immunomodulatory antioxidant, and poly(N-vinylpyrrolidone) (PVPON), we found
that encapsulation of purified islets was efficacious in dampening in vitro immune responses
involved in transplant rejection and preserving islet function. Recent evidence has demonstrated
that modulation of redox status can affect pro-inflammatory immune responses. Therefore, we
hypothesized that (PVPON/TA)- encapsulated islets can restore euglycemia in diabetic mice
and provide an immunoprotective barrier that would prolong graft function post-transplant. Our
results demonstrate that (PVPON/TA) nanothin coatings can significantly decrease chemokine
synthesis, diabetogenic T cell migration, and (PVPON/TA)-encapsulated islets restored
euglycemia after transplantation into diabetic mice. For future studies, we will transfect genes
associated with upregulation of angiogenic factors into murine mesenchymal stem cells
(mMSCs) to study vascularization when cotransplanted with islet allografts.
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The use of CRISPR/Cas9-mediated genomic editing to knock out STK38, a newly
identified kinase in the Wnt pathway.
Anna Maria Smith (University of Tennessee Health Science Center College of Medicine)
Annastasia Hyde, Ethan Lee, Vanderbilt University
Wnt signaling is a highly conserved cell-cell communication process that plays critical roles
during human embryologic development, and is associated with birth defects and major human
cancers including colon cancer. In the absence of Wnt ligands, the β-catenin destruction
complex composed of Axin, GSK3, APC, and CK1α marks β-catenin for ubiquitination and
subsequent proteasomal degradation. In the presence of Wnt ligands, components of the
destruction complex are recruited to the plasma membrane and β-catenin degradation is
inhibited. As a result, β-catenin accumulates in the cytoplasm and eventually enters the nucleus
to regulate the transcription of target genes. The kinase, STK38, was previously identified by the
Lee lab in a genome-scale overexpression screen to identify putative Wnt genes in Xenopus
laevis. Results due to overexpression of a gene, however, can be misleading because of the
potential of “off-target” effects. Thus, a knockout of STK38 protein would provide convincing
evidence for its role in Wnt signaling. I hypothesize that loss of STK38 function will impair
normal Wnt signal transduction. Previous efforts to significantly downregulate STK38 via siRNA
have been unsuccessful due to its high abundance. In order to fully deplete cells of STK38
protein, I therefore intiated genomic editing using CRISPR/Cas9-mediated methodologies. The
addition of CRISPR/Cas9 into cells induces double-stranded breaks in the targeted gene.
During nonhomologous end-joining repair of the DNA, indel mutations are frequently introduced
resulting in disruption of normal gene/protein function. The CRISPR vector for STK38 was
introduced via a viral-mediated infection process in order to more efficiently introduce the vector
into cells. Because the CRISPR vector also encoded a puromycin resistance gene, selection for
successfully infected cells could be accomplished by growing cells in 0.5µg/mL puromycin
following infection. Resistant cells were sorted into 96-well plates in order to isolate clones, and
cells are currently undergoing expansion. I have also successfully established a PCR-based
method that will allow me to identify clones in which both copies of the STK38 gene has been
successfully edited. In the future, in order to further confirm successful knockout of the STK38
gene, immunoblotting of STK38 will be performed. In addition the effects of knocking out STK38
on Wnt signal transduction be will assessed. Finally, demonstrating that STK38 is a necessary
Wnt pathway component will be important because kinases represent the second most common
drug target under development by the pharmaceutical/biotech industry. Currently, there are no
drugs that target the Wnt pathway in clinical use. Thus, STK38 could potentially be a viable
target for the development of anti-Wnt drugs for the treatment of Wnt-driven diseases (e.g.,
cancer).
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Genome-wide Association Study for Diabetic Retinopathy
Cory Smith, University of Tennessee College of Medicine
Nancy J Cox, Vanderbilt Genetics Institute, Vanderbilt University Medical Center, Nashville, TN
Diabetic retinopathy (DR) is a leading cause of blindness in working-age adults. While diabetes
duration and poor glycemic control are primary risk factors for developing DR, studies have
shown that genetics is another factor that influences DR risk. In this study, we use Vanderbilt’s
EMR system to conduct a genome-wide association study for DR phenotypes. We will compare
the control group with no DR to cases with proliferative DR or diabetic macular edema based on
ophthalmoscopy, in order to find single-nucleotide polymorphisms (SNPs) associated with DR.
The cases and controls will be matched based on duration of Type 2 diabetes and hemoglobin
A1c levels, in order to minimize the effect of these confounding factors. We aim to identify
genetic loci associated with DR susceptibility. Our results may help to replicate the findings of
previous studies, or may nominate novel loci that may help to shed light on the pathogenesis of
DR. In either case, identification of the genetic risk factors for DR susceptibility will help to
improve existing screening methods and could lead to new treatments.
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Investigating Branched Fatty Acid Esters of Hydroxy Fatty Acids (FAHFAs) as
Biomarkers of Type 2 Diabetes
Zachary Solomon (Baylor College of Medicine), Ismail Syed1, Ann Hammarstedt2, Kerry
Wellenstein1, Ulf Smith2, Barbara B Kahn1
1
Beth Israel Deaconess Medical Center, Harvard Medical School, Boston, MA.
2
Department of Molecular and Clinical Medicine, the Sahlgrenska Academy, University of
Gothenburg, Gothenburg 41345, Sweden
Introduction: Increased adipose tissue (AT) lipogenesis is associated with enhanced insulin
sensitivity.1 Using a lipidomic approach, Dr. Kahn`s laboratory discovered a novel class of
endogenous lipids with anti-diabetic and anti-inflammatory effects, branched Fatty Acid Esters
of Hydroxy Fatty Acids (FAHFAs).1 16 different FAHFA family members have been identified so
far with multiple isomers based on the position of the ester bond. Levels of one of the family
members, Palmitic Acid Hydroxy Stearic Acids, (PAHSAs) are reduced in serum and adipose
tissue of insulin-resistant humans and high-fat-diet (HFD)-fed mice.1 Serum and adipose tissue
PAHSA levels in humans strongly correlate with insulin sensitivity.1 Oral administration of these
PAHSAs lowered ambient glycemia and enhanced glucose tolerance in chow-fed mice and
mice with diet-induced obesity.1
Hypothesis: Serum PAHSA levels in humans decrease during the progression to insulin
resistance and Type 2 diabetes and could serve as both diagnostic and/or predictive biomarkers
for the development of insulin resistance and Type 2 diabetes (T2D).
Methods: 56 subjects with normal glucose tolerance (NGT) or impaired glucose tolerance (IGT)
determined by oral glucose tolerance testing (OGTT) were followed between 1-12 years and
retested for NGT, IGT, or T2D by repeat OGTT. Lipids were extracted from serum both at
baseline and follow up and PAHSA levels were measured using Liquid Chromatography Mass
Spectrometry as reported.2
Results: For 27 subjects with no change in glucose tolerance over the follow up period (NGT to
NGT), total serum PAHSA levels and individual PAHSA isomers (13/12-, 10-, 9- and 5-) were
unchanged. For 21 NGT subjects who developed impaired glucose tolerance, total serum
PAHSA levels were reduced, including all isoforms except 10-PAHSA. For 8 IGT subjects who
developed diabetes, total serum PAHSA, 9-PAHSA and 5-PAHSA levels decreased over the
follow up period.
Summary: These results show that serum PAHSA levels decrease as subjects develop
impaired glucose tolerance or Type 2 diabetes.
Conclusion: A reduction in circulating PAHSA levels may serve as a biomarker for insulin
resistance and T2D risk.
1.Yore, M. M., Syed, I., Moraes-Vieira, et al. (2014) Discovery of a class of endogenous
mammalian lipids with anti-diabetic and anti-inflammatory effects. Cell 159, 318−332.
2.Zhang T, Chen S, Syed I, Ståhlman M, Kolar MJ, Homan EA, Chu Q, Smith U, Borén J, Kahn
BB, Saghatelian A. A LC-MS-based workflow for measurement of branched fatty acid esters of
hydroxy fatty acids. Nat Protoc. 2016 Apr;11(4):747-63.
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Effects of exercise training on stromal cell-derived factor-1α levels and circulating
angiogenic cell mobilization in insulin resistant older adults
Zachary A. Sporn1,2, Rian Q. Landers-Ramos1, Jacob B. Blumenthal1, and Steven J. Prior1
1
University of Maryland School of Medicine and Baltimore VA GRECC, Baltimore, MD
2
Geisinger Commonwealth School of Medicine, Scranton, PA
Insulin resistance is associated with vascular dysfunction and impaired angiogenesis, but the
specific underlying mechanisms remain unresolved. Circulating angiogenic cells (CACs) may
play a role in these impairments as CAC number and function are reduced in insulin resistance.
We previously showed that CAC mobilization is reduced in older adults with impaired glucose
tolerance (IGT) or type 2 diabetes (T2DM); thus, the purpose of this study was to investigate
mechanisms underlying reduced CAC mobilization, and to determine the effects of aerobic
exercise (AEX) training on CAC mobilization in insulin resistant older adults. We hypothesized
that circulating levels of stromal cell-derived factor-1α (SDF-1α) would be lower in the basal
state and in response to acute exercise in subjects with IGT or T2DM compared with normal
controls. We further hypothesized that 6-month AEX training would increase SDF-1α level in
subjects with IGT or T2DM. Sixteen older adults (50-75 years) with normal glucose tolerance
(NGT, n=8) or IGT/T2DM (n=8) were studied before and after 6-month AEX training. Subjects in
both groups underwent 30-min bouts of acute AEX at 60% Vo2max, and blood samples were
drawn at baseline and every 10-min from baseline to 30-min post-AEX for measurement of CAC
number by flow cytometry and plasma SDF-1α levels by ELISA. At baseline, basal SDF-1α
levels appeared to be ~16% lower in IGT/T2DM compared with NGT, but this was not
statistically significant (P=0.2). Contrary to our hypothesis, subject in both the NGT and
IGT/T2DM groups increased SDF-1α levels immediately after an acute bout of aerobic exercise
(NGT: 33% increase, IGT/T2DM: 54% increase, P<0.05 for both) and levels reverted back to
baseline 30 minutes after exercise. Following 6-month AEX training, both groups had similar
basal levels of SDF-1α, and responses to acute exercise were similar to baseline responses in
both groups. These preliminary results in a small sample indicate that impaired CAC
mobilization in IGT and T2DM may not be due to SDF-1α levels per se, but may be due to
decreased levels of other CAC mobilization factors. Alternatively, SDF-1α receptor dysfunction
may be implicated as opposed to circulating levels of SDF-1.
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Effect of telemedicine clinics on glycemic control in pediatric patients with type 1
diabetes
John Stacy1, Tyler Reznick-Lipina2, Cierra Sullivan2, Laurel H. Messer2, John F. Thomas3,
Robert Slover2, R. Paul Wadwa2,
1
University of North Dakota School of Medicine and Health Sciences, Grand Forks, ND
2
Barbara Davis Center for Childhood Diabetes, University of Colorado Anschutz Medical
Campus, Aurora, CO
3
Department of Pediatrics, University of Colorado Anschutz Medical Campus, Aurora, CO
Of the 1.4 million people in the United States with type 1 diabetes (T1D), 160,000 are
under twenty years of age, making it one of the most prevalent childhood chronic diseases.
Pediatric endocrinologists are located mostly in large cities with tertiary care medical centers
making lack of access to specialty diabetes care a problem for T1D patients in rural America
where 79% of children live more than 20 miles from the nearest pediatric endocrinologist.
Families in rural areas are less likely to have diabetes follow up quarterly per American
Diabetes Association (ADA) guidelines. One way to mitigate lack of access is teleconferencing.
The Barbara Davis Center for Childhood Diabetes (BDC) telemedicine program provides
diabetes care to pediatric patients at 6 sites in rural Wyoming and Colorado via real-time
encrypted videoconferencing. Since initiation of the program in 2012, over 266 patients with
T1D have been seen via telemedicine. The goal of this study was to determine if increased
access to specialty diabetes care via telemedicine leads to improved glycemic control. Consent
to track clinical data for research purposes was obtained from 111 patients across all sites, and
16 consenting patients had completed at least 36 months in the study. Only patients from
Cheyenne and Casper, WY had adequate follow-up time to qualify for the study. Glycemic
control was analyzed according to age group (less than 12 years (pre-pubertal) vs. greater than
or equal to 12 years (post-pubertal)) as well as treatment method (insulin pump users vs.
multiple daily injections (MDI) users). Mean T1D duration at baseline was 4.8 ± 3.3 years and
mean follow-up time was 3.7 ± 0.6 years. Over three years of telemedicine follow-up, no
significant change in glycemic control, according to hemoglobin A1c (A1c), was observed for the
overall cohort. The observed mean change in A1c was 0.2 ± 2.2 %, p=0.8, and the median
(interquartile range (IQR)) A1c at baseline and at 3 years follow-up were 8.9 (8.2,9.6) % and 9.0
(8.7,9.5) % respectively. Thirty-eight percent of the patients saw a clinically significant increase
in A1c of more than 0.5%, 25% saw a decrease of more than 0.5%, while the other 38% had a
change in A1c of less than 0.5%. Although both age groups showed little change in mean A1c,
the post-pubertal group showed worse glycemic control than the pre-pubertal one (mean A1c
change 0.2 ± 3.0 (p=0.7) vs. 0.1 ± 1.0 (p=0.8) respectively). The change in median (IQR) A1c
levels for both age groups (<12 years: 8.8 (8.5,9.0) % to 8.8 (8.6,8.9) %, ≥12 years: 9.6
(8.0,10.2) % to 9.4 (8.9,10.3) %), show that, even in the post-pubertal group, glycemic control
was consistent apart from a few outliers. Patients who were on MDI insulin regimens at their
first telemedicine appointment showed a change in mean A1c of -0.9 ± 1.6 % (p=0.4) and a
decrease in median A1c from 8.8 (8.6,9.0) % to 8.7 (8.6,8.8) %. Patients using insulin pumps at
the time of their initial telemedicine visit had an increase in mean A1c of 0.8 ± 2.4 % (p=0.3).
The median A1c in patients using insulin pumps at baseline saw a smaller increase from 8.9
(8.2,9.5) % to 9.1 (8.8,10.0) % indicating that the large increase in mean A1c is inflated by a few
outliers. More in-depth statistical analysis is required to determine the cause of the relatively
worse glycemic control seen in the pump group vs. the MDI group. Epidemiological data from
the Type 1 Diabetes Exchange shows that glycemic control worsens throughout childhood, with
A1c levels peaking at age 19 years. Use of telemedicine may mitigate this trend as A1c did not
rise significantly in this cohort. As the study continues, more patients and increased follow-up
time will allow us to determine if the availability of a telemedicine follow-up option will lead to
long term improvement in glycemic control and adherence to ADA guidelines.
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Developing optimal type 2 diabetes genetic risk communication strategies is important
for effective risk communication between physicians and their patients.
Halley Staples, BA (Indiana University School of Medicine), Kent Crick, MA, Robert Considine,
PhD, Jennifer Wessel, PhD, MPH, Indiana University School of Medicine-Diabetes Translational
Research Center
Currently, gestational diabetes (GDM) affects 13% of pregnancies; up to 70% of those women
and their children will develop type 2 diabetes (T2D). GWAS have been successful at identifying
T2D genetic risk variants. Physicians’ ability to effectively communicate T2D genetic risk is
dependent on their patients’ genetic self-efficacy (GSE), genetic knowledge (GK), health literacy
(HL), and numeracy. The Primordial Prevention Program has the overarching goal of examining
the clinical utility of genetic testing for T2D prevention in high-risk families. Parents with a
maternal history of GDM were interviewed to assess their preferences and understanding of
their children’s T2D genetic risk reports. Results from these analyses were used to develop a
more detailed survey to assess the correlation of GSE with GK, HL, and numeracy in an
independent sample. Interviews were conducted on 28 mothers and 21 fathers. Participants
were 39±8 years old, 41% non-White, and reported high GSE levels (19.3±3.6), which positively
correlated with HL (r=0.35, p=0.02) and GK (r=0.28, p=0.05). Adult participants from the follow
up survey were 37±14 years old, 84% female, and 32% non-White. Participants’ GSE levels
were positively correlated with GK (r=0.29, p=1.95x10-6), numeracy (r=0.30, p=9.31x10-7), and
HL (r=0.14, p=0.02). In stratified analyses, those with a lower education level scored
significantly lower compared to higher educated participants (GSE (8.6±2.8 vs.10.4±3.1, p=2.59
x 10-5), GK (12.9±1.7 vs. 13.7±1.5, p=1.37 x 10-4), numeracy (2.4±1.6 vs. 4.4±1.6, p=1.73 x 1016
), HL (31.5±8.9 vs. 36.5±5.4, p=1.22 x 10-7)). In our study, parents and a higher educated adult
population presented as genetically self-efficacious and had higher HL, numeracy and GK.
Physicians’ assessment of their patients’ GSE, GK, HL, and numeracy will enable effective
communication of genetic risk. Physicians should be aware that patients may demonstrate
efficacy in their understanding of genetics, even though their understanding may not reflect their
actual knowledge.
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Non-perfusion of Mid-peripheral Retina Reduces Retinal Function in Patients with
Diabetic Macular Edema
Lydia Su (Wayne State University School of Medicine), Katherine A. Joltikov, Amro Omari,
Christopher A. Sesi, Kellogg Eye Center at the University of Michigan
Diabetic macular edema (DME) is a sight-threatening complication of diabetic retinopathy that
affects 1 in 15 people with diabetes. DME predominately involves central vision, which is crucial
for tasks of daily living including reading and driving. Lesions of the peripheral retina, including
non-perfused areas of the retina, have been associated with DR severity and presence of DME.
While peripheral retinal nonperfusion has been associated with the presence of DME, this
relationship has not been previously quantified. A series of tests were conducted to test the
hypothesis that retinal nonperfusion impacts visual function in patients with DME. 11 heathy
controls and 22 subjects with DME were enrolled in the study. DME patients were grouped into
“mild” nonperfusion and “severe” nonperfusion groups by severity of nonperfusion based on
evaluation by fluorescein angiography. e-ETDRS visual acuity scores decreased with degree of
nonperfusion across all groups. Individuals with severe nonperfusion demonstrated significantly
decreased e-ETDRS visual acuity (78 ± 15.2) as compared to controls (91.8 ± 3.5). Decreases
in AULCSF, a measure of contrast sensitivity, was also significantly associated with severity of
nonperfusion (1.06 ± 0.29 in severe group compared to 1.57 ± 0.19 in controls). 24-2 frequency
doubling perimetry (FDP) a measure of inner retinal function, and microperimetry, a measure of
macular function, were all reduced as degree of nonperfusion increased. These reductions were
significantly different between the severe nonperfusion groups as compared to controls. In an
evaluation of peripheral retinal function, patients with severe nonperfusion demonstrated
constriction of visual fields across all stimulus sizes; but significantly so for the smallest stimulus
size. This data suggests that degree of nonperfusion in patients with DME is associated with
both decreased central visual function and peripheral visual function. Such observations may
guide identification of reliable visual function endpoints that may guide clinical management of
patients with DME.
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Preliminary data on therapeutic effects of Irbesartan in a novel, tubular injury-specific
mouse model of diabetic nephropathy.
Caroline Suresh1,2, Takaharu Ichimura, MD, PhD2, Li Li, MD2, Adam Scott, MD3, Joseph
Bonventre, MD, PhD2
1
New York Medical College, 2Brigham and Women’s Hospital, 3Boston Children’s Hospital
Diabetes is the most common cause of chronic kidney disease (CKD). To date, diabetic
nephropathy has largely been focused on the glomerulus, and as such animal models have
focused on the detrimental effects of diabetes on glomerular structure and function. However,
recent evidence suggests that the proximal tubule also plays an important role in the initiation
and progression of diabetic nephropathy. Angiotensin II receptor blockers (ARBs) have been
widely used clinically to treat diabetic nephropathy by lowering intra-glomerular pressure.
However, the effect of ARBs on tubular injury is unknown. To this end, we developed a mouse
model with diabetes and proximal tubular injury. Briefly, we crossed proximal tubule-specific
Six2-Cre mice with transgenic mice expressing Cre-induced diphtheria toxin receptor (iDTR) to
generate Six2-Cre+/iDTR mice. We then crossed the progeny with Akita mice carrying the
Ins2+/C96Y mutation to generate type 1 diabetic mice that will develop proximal tubule damage
after diphtheria toxin injection. Immunostaining for Kim-1 (marker for proximal tubule injury),
endomucin (marker for endothelial cells), α-smooth muscle actin (marker for fibrosis) was
performed in DTR-induced mice +/- Irbesartan treatment vs. non-induced-DTR mice +/Irbesartan treatment groups, respectively. Our preliminary data suggests Irbesartan treatment
decreased Kim-1 and α-smooth muscle actin (α-SMA) expression, with no change in endomucin
levels. Further analysis with more mice per group is required to analyze statistical significance.
If these preliminary findings are representative, then the Six2-Cre+/iDTR/Akita mouse shows
promise as a model of tubular injury-induced CKD in diabetes.
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Effects of GLP-1 and GIP on β-cell function in pancreatic insufficient cystic fibrosis
Abby Tami (Drexel University College of Medicine), Jack N. Eiel, Amy J. Peleckis, Denis
Hadjiliadis, Diva D. De Leon, Christina Kubrak, Ronald C. Rubenstein, Andrea Kelly, and
Michael R. Rickels, Institute for Diabetes, Obesity, and Metabolism at University of
Pennsylvania
Pancreatic insufficient cystic fibrosis (PI-CF) patients have an elevated risk for developing
diabetes. Cystic fibrosis-related diabetes (CFRD) is associated with decreased pulmonary
function, poorer nutrition and a higher mortality rate. Gut-secreted incretin hormones glucagonlike peptide-1 (GLP-1) and glucose-dependent insulinotropic polypeptide (GIP) normally function
to augment insulin secretion, but their secretion may be impaired in PI-CF. We hypothesized
that administration of GLP-1 and GIP would enhance glucose-dependent insulin secretion in PICF patients with abnormal glucose tolerance. Using a mixed-meal tolerance test (MMTT),
plasma levels of both endogenous incretin hormones and insulin were assessed in PI-CF
patients. A glucose-potentiated arginine (GPA) test, with two hyperglycemic clamp conditions,
was used to measure changes in β-cell responsiveness and secretory capacity under the
infusion of either GLP-1 or GIP compared to placebo. Twenty-nine patients were randomized to
compose two groups of fourteen and fifteen participants receiving either GLP-1 or GIP
respectively. Characteristics including sex, age, body mass index, HbA1c, pulmonary function,
and glucose tolerance profile were compared and showed no difference between groups.
During the MMTT, patients had decreased levels of endogenous GIP and insulin compared with
healthy subjects. During the GPA test, patients infused with GLP-1 had a significantly increased
second phase insulin release (64.6 ± 39.4 vs. 23.9 ± 12.6 µU/mL; P < 0.002) despite achieving
a decreased basal level of glucose under the ~230 mg/dL hyperglycemic clamp compared to
placebo (206.4 ± 16.7 vs. 225.2 ± 12.3 mg/dL; P < 0.002). The glucose infusion rate was also
increased in patients who received GLP-1 compared to placebo (11.1 ± 1.94 vs. 8.68 ± 1.38
mg/kg per min; P < 0.001). Differences in these measures relative to placebo were not seen in
patients who received GIP. With both a significant increase in insulin and a reduction in glucose
levels under the hyperglycemic clamp, these data indicate that GLP-1 markedly enhances
glucose-dependent insulin secretion in PI-CF. These observations have implications in the
future investigation of GLP-1 and GIP as potential treatments to delay progression of glucose

Abstract 119

Adapting the Healthy for Two/Healthy for You intervention to be appropriate for diverse
populations of women and their providers
Lateia Taylor1 (University of Mississippi Medical Center), Katelyn Hough2, Janelle Coughlin4,
Janice Henderson3, Lindsay Martin1, Jeanne Clark1, Wendy Bennett1, Johns Hopkins University
School of Medicine
Introduction. Emerging data has shown that factors contributing to adverse perinatal outcomes
such as gestational diabetes and preeclampsia include differences in health behaviors and
decision making that can be influenced by health literacy. The Healthy for Two/ Healthy for You
(H42/H4U) pilot study is a randomized control trial aiming to provide an evidence-based and
remotely-delivered weight loss intervention for diverse populations of pregnant and postpartum
women. The objective was to adapt the learning material in the health coaching interventional
group for ≤ 5th grade readability and accessibility for lower health literacy using the 5-Step
Method adapted by Dr. Felicia Hill-Briggs. Methods. Ten samples were randomly selected out of
twenty-five for adaptation. We used Microsoft Word to assess readability statistics for pre- and
post- adaptation. Results. Outcomes were to assess post- adaptation documents for readability
statistics at ≤ 5th grade level. After adaptation, the readability grade level was 5.97 (n=10)
compared to pre-adapted documents 7.82 (n=10). Discussion. Adaptation of written health
information is important for accommodating individuals with low health literacy. Further studies
would have to be done to make the health coaching intervention applicable for a diverse
population of low health literacy women.
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Engagement of diabetogenic T cells by different lineages of lymph node stromal cells in
vitro.
Justin Temple (University of Illinois at Chicago College of Medicine), Rebuma Firdessa-Fite,
Jorge Postigo-Fernandez, Remi Creusot, Columbia University
One approach to Type 1 diabetes (T1D) treatment is to reestablish immune tolerance for
pancreatic β cell antigens via delivery of particular antigens that have, so far, primarily involved
dendritic cells as antigen-presenting cells (APCs). Lymph node stromal cells (LNSCs) can act
as “non-professional” APCs that express peripheral tissue antigens and induce antigen-specific
CD8+ T cell deletion. To test the ability of LNSCs to tolerize diabetogenic T cells, we introduced
DNA constructs (lentivirus or plasmid) that encode several β cell-derived epitopes recognized by
CD4+ and CD8+ T cells into different lineages of immortalized LNSCs from non-obese diabetic
mice. We hypothesize that the four immortalized LNSC lines we evaluated (two endothelial, two
fibroblastic) can stimulate CD4+ and CD8+ diabetogenic T cells upon delivery of specific
epitopes; furthermore, we hypothesize that, absent positive costimulation, these LNSCs will
induce a tolerogenic response, which may involve IL-10 production and/or Foxp3 expression. To
test our hypotheses, we cultured control and antigen-expressing LNSCs (via lentiviral
transduction or transfection with lipofectamine) in the presence or absence of IFN-γ, then cocultured them with four mixtures of polyclonal and antigen-specific CD4+ and CD8+
diabetogenic T cells and, three days later, performed FACS analysis for T cell proliferation and
CD25 and Lag-3 expression. We also assessed LNSC expression of MHC molecules and
positive and negative costimulatory molecules when treated with type I or II interferon and
performed ELISA assays for IL-10 and IFN-γ and intracellular staining for IL-10 and Foxp3 to
gauge the T cell response. We found that both transduction and transfection of LNSCs with
epitope-encoding DNA constructs allowed them to engage diabetogenic CD4+ and CD8+ T
cells, and furthermore that endothelial LNSCs were significantly more effective at T cell
stimulation (in terms of proliferation and CD25/Lag-3 induction) when compared to fibroblastic
LNSCs. Additionally, we found that stimulated CD8+ T cells, but not CD4+ T cells, produced
IFN-γ, but neither CD4+ nor CD8+ T cells produced substantial amounts of IL-10 nor did they
express Foxp3. Finally, we noted that treatment of LNSCs with IFN-γ significantly increased
expression of MHC class I and II and PD-L1, while having no effect on positive costimulatory
molecules. These data suggest that LNSCs may be attractive candidates for APCs to induce
tolerance, since they have the potential to stimulate both CD4+ and CD8+ T cells and
upregulate negative costimulatory molecules (PD-L1) without any expression of positive
costimulatory molecules. These findings also imply that targeting DNA/RNA-encoded epitopes
to LNSCs may constitute a feasible approach to reestablish tolerance as an alternative or in
addition to conventional antigen-specific therapies for T1D.
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The C-Kit receptor; a stem cell marker expressed in kidney collecting duct intercalated
cells
Andrea Theodoru1, Maria Merkulova2, Teodor Paunescu2, Anil V. Nair2, Robert Tyszkowski2,
Dennis Brown2
1
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Massachusetts General Hospital, Department of Nephrology
The receptor tyrosine kinase, c-Kit, is an important stem cell marker whose expression has
been described in bone marrow, liver, heart, amniotic fluid, and lungs. C-Kit has also been
detected in the thick ascending limb of the kidney, which neonatal rat studies have shown to
have regenerative potential (1). However, the role of c-Kit expression in kidney collecting duct
intercalated cells (IC) is largely uncharacterized. In hemopoietic progenitor cells, c-Kit
expression declined as erythroid progenitor cells matured into erythrocytes (2); similarly, we
hypothesized that c-Kit might reflect stem cell activity in IC, and that its expression might also
decline as the kidney develops. We used wild type mice and mice expressing EGFP in ICs to
study the expression of c-Kit in IC via immunofluorescence and western blotting from the day of
birth to adulthood. Our results show that there is a decline in basolateral membrane c-Kit
expression after neonatal day 4, which continues until day 25, the age of adulthood in mice.
Western blotting showed a marked decrease after day 20 and immunofluorescence confirmed
this result in ICs. This was an initial study into the characterization of c-Kit receptors in the
kidney. Our findings are in line with the interpretation of c-Kit expression as an indicator of the
potential of ICs for regeneration and pluripotency. IC cell regeneration via a c-Kit mediated
pathway could have major implications for kidney regeneration after injury, and this now
requires further in depth studies to test this hypothesis.

(1): Rangel, Erika B., Gomes, Samirah A., Dulce, Raul A., et al. “C-Kit Cells Isolated from
Developing Kidneys are a Novel Population of Stem Cells with Regenerative Potential” Stem
Cells. 2013 August; 31(8): 1644-1656. Doi: 10.1002/stem.1412.
(2): Ogawa, Minetaro, Nishikawa, Satomi, Yoshinaga, Kazuya, et al. “Expression and Function
of c-Kit in Fetal Hemopoietic Progenitor Cells: Transition from the Early c-Kit-independent to the
Late c-Kit-dependent Wave of Hemopoiesis in the Murine Embryo” The Company of Biologists
Ltd. Vol. 117 no. 3, 1089-1098 (1993). ISSN: 1477-9129.
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Role of Ventromedial Hypothalamic Neurons Expressing Nitric Oxide Synthase 1
(VMNNOS1) in the Control of Glucose Counterregulation
Anthony J. Therattil (New York Medical College), Chelsea L. Kasper, Vincent Damian, Kevin
Velasco, Michael W. Schwartz, Gregory J. Morton, UW Medicine Diabetes Institute, University
of Washington
Hypoglycemia is a frequently encountered complication of diabetes treatment. In response to
hypoglycemia the body elicits a coordinated, redundant set of counterregulatory responses
(CRR’s), including increased secretion of the hormones glucagon and corticosterone, and
inhibition of glucose-induced insulin secretion (GIIS). Recent findings have shown that
ventromedial hypothalamic nucleus (VMN) neurons expressing transcription factor
Steroidogenic Factor 1 (VMNSF1) are both sufficient and necessary for engaging CRR’s in
response to hypoglycemia. Based on recent evidence that a subset of VMN neurons that
express nitric oxide synthase 1 (VMNNOS1) are implicated in glucose sensing, we hypothesized
that activation of VMNNOS1 neurons would activate the same CRR’s normally triggered by
hypoglycemia and thereby induce hyperglycemia. To test this hypothesis we used an
optogenetics approach in which Nos1-Cre mice received a unilateral injection of a Credependent, light activated channelrhodopsin (ChR2) adeno-associated virus directed to the
VMN, followed by implantation of an optic fiber above the injection site, thereby allowing for
selective activation of VMNNOS1 neurons. Our data show that photoactivation of VMNNOS1
neurons is sufficient to induce diabetes-range hyperglycemia in otherwise normal mice
(p<0.0001). This effect was accompanied by the expected increase of plasma levels of
glucagon (p<0.01) and corticosterone (p<0.0001 for each) and inhibition of GIIS, and an
unexpected behavioral response (i.e. freezing). To determine if neurocircuits mediating the
glycemic response are distinct from those involved in the behavioral effects, we first used an
immunohistochemistry (IHC) approach to determine brain areas that are activated (as
determined by c-fos, a marker of neuronal activation) both by insulin-induced hypoglycemia and
by VMNNOS1 stimulation. This work identified a subset of VMNNOS1 neurons projecting to the
anterior bed nucleus of the stria terminalis (aBNST). Next, we determined whether
photoactivation of VMNNOS1 neurons that selectively project to the aBNST elicits glycemic but
not behavioral responses. Consistent with this hypothesis, photoactivation of VMNNOS1 terminals
in the aBNST induces hyperglycemia (p<0.0001) by engaging CRR’s (p<0.05 for each) but did
not elicit a freezing behavior. Collectively, these findings support a role for VMNNOS1 neurons in
a VMNàaBNST neurocircuit involved in glucose counterregulation, while behavioral responses
elicited by activation of VMNNOS1 neurons appear to involve a distinct neurocircuit.
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Small Molecule TXNIP Inhibitors Improve β-cell Function
Harrison Thompson (University of Alabama School of Medicine), Lance Thielen and Anath
Shalev, Comprehensive Diabetes Center and Department of Medicine, University of Alabama at
Birmingham
Thioredoxin-interacting protein (TXNIP) has been shown to play a multifactorial role in beta cell
death and the progression of diabetes. TXNIP was found to be the top gene induced by glucose
in human pancreatic islet microarray analysis. Overexpression of TXNIP has been shown to
increase beta-cell apoptosis, resulting in loss of functional beta cell mass. Beta cell-specific
TXNIP knockout mice, as well as whole body TXNIP-deficient murine models, have shown
elevated insulin levels, decreased beta cell apoptosis, and increased functional beta cell mass
and are protected from diabetes. Pharmacologically, the calcium channel blocker, Verapamil,
has recently been shown to inhibit TXNIP and mimic the protective effects of TXNIP deletion as
well as rescue mouse models from overt diabetes. All considered, TXNIP has become an
appealing drug target for treatment of diabetes. We therefore hypothesize that TXNIP inhibitors
will improve β-cell function by providing protection against type 1 diabetes (T1D) associated
cytokines, increasing β-cell mass, and improving insulin production. High-throughput screening
of 300,000 compounds in collaboration with Southern Research Institute has yielded a
promising small molecule compound TXNIP Inhibitor (TI). To confirm the inhibitory effects of TI
on TXNIP, INS-1 cells were treated at increasing doses with the compound and mRNA, and
protein levels were measured with qRT-PCR and Western blot, respectively. To show protection
against T1D associated cytokines, INS-1 cells subjected to T1D cytokines were treated with or
without TI. TXNIP mRNA was then measured. To determine the TXNIP inhibitor effects in vivo,
mice received multiple low-dose streptozotocin (STZ) to induce diabetes followed by treatment
with compound. Compound-treated mice showed reduced levels of blood glucose and
increased insulin staining in their pancreatic islets. Taken together, TI has shown promising
results for additional in vivo experimentation.
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Low-Carbohydrate Diabetes Prevention Program
Aaron Tisack (Wayne State University of School of Medicine), Dina Griauzde, M.D. , Kaitlyn
Patterson, Caroline Richardson, M.D. , Laura Saslow, PhD, University of Michigan
An estimated 86 million US adults have prediabetes and without treatment, many will develop
type 2 diabetes mellitus over time. The Diabetes Prevention Program (DPP) is the
recommended first-line treatment for prediabetes, however, data has shown that a lowcarbohydrate diet may be more effective for weight loss and maintaining glycemic control than
the low-fat diet the DPP currently includes. To test the hypothesis that a low-carbohydrate diet is
more effective for controlling prediabetes, we will run a full, 12-month DPP modified to include a
low-carbohydrate dietary curriculum. 20 individuals who are overweight, BMI≥25, and
prediabetic, based on HbA1c 5.7-6.4% 6 months prior to study enrollment, will be placed into a
Low-Carbohydrate DPP(LC-DPP) class with 16 core sessions and 6 monthly maintenance
sessions. The 6 core sessions associated with diet will be replaced with sessions focusing on a
low-carbohydrate diet while the other 10 sessions will receive any edits necessary to stay in line
with the low-carbohydrate lifestyle. Outcomes measured will include weight at each LC-DPP
session and HbA1c at baseline and post-intervention. The LC-DPP pilot study will take place in
October 2017 and will assess the feasibility of a low-carbohydrate diet working within the DPP
framework. If successful, both coach and participant materials will be edited based on feedback
from the pilot study and the LC-DPP intervention will be refined for a future, large-scale study.
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Effects of Patient and Community Characteristics on Patient-Reported Outcomes
in Kidney Transplant Recipients
Xuanchinh Tran (Midwestern University Arizona College of Osteopathic Medicine), Irene Feurer,
PhD, Scott Rega, MS, Heidi Schaefer, MD, Vanderbilt Transplant Center, Vanderbilt University
Medical Center, Division of Nephrology and Hypertension
Previous research has demonstrated that community characteristics such as educational
attainment and proximity to the transplant center are associated with better physical healthrelated quality of life (HRQOL) after liver transplantation, but these relationships may not be
present among kidney transplant patients. This study aims to assess, among Vanderbilt
University Medical Center (VUMC) kidney transplant recipients, whether long-term patientreported HRQOL after kidney transplantation is associated with proximity to the transplant
center and community-level socioeconomic and health-related characteristics. A retrospective
analysis of prospectively-collected data was conducted. HRQOL was measured using the Short
Form 36 Health Survey (SF-36), a self-reported assessment of mental and physical health
administered to patients at targeted time points (before, and at 1,3,6 months, and annually) after
kidney transplantation. Proximity of permanent residence to VUMC, determined as the shortest
driving distance between resident zip code and VUMC’s zip code on Google Maps, was
expressed in quartiles (Q1 ≤35, Q2 36-100, Q3 101-150, Q4 >150 miles). Community-level
demographic, health, and socioeconomic characteristics were extracted by zip and county
codes from publicly available databases. Principal components analysis was used to reduce 67
community variables to four dimensions that were expressed as standard scores for each
county: poor health outcomes and socioeconomics, state-indexed poor health outcomes and
socioeconomics, environmental risk, and urbanism. Multivariable linear mixed effects models
that adjusted for key clinical and demographic patient characteristics were used to evaluate the
effect of patient and community characteristics on SF-36 Physical Component Summary (PCS)
and Mental Component Summary (MCS) scores. The sample included 1,119 adult kidney
transplant recipients (640 M, 479 F; 68% Caucasian, 29% African American; age=54±13 years;
follow-up time=86±74 months; from 459 unique zip codes in 181 unique counties) and 4,544
longitudinal HRQOL survey data points collected between 2002 and 2017. Post-kidney
transplant PCS (model intercept=56.8, p<0.001) and MCS (model intercept=52.9, p<0.001)
scores average within general population norms (40-60). Physical and mental HRQOL scores
decline slightly over time (p≤0.01), are lower among females compared to males (p≤0.001), and
are slightly lower among deceased donor organ recipients (p≤0.005). Older persons report a
generally lower physical HRQOL (p<0.001). After adjusting for age, gender, rejection episodes,
re-transplantation, and time post-transplant, distance from the transplant center does not have
an adverse effect on HRQOL after kidney transplantation (p≥0.140). State-indexed poor health
outcomes and socioeconomic stress is associated with lower MCS scores (p=0.002). Persons
living in communities with a higher percentage of the population having a bachelor’s degree or
higher report better PCS scores (p=0.011). The results suggest that with the growing trend of
kidney disease burden in the US and transplant multi-listing, travelling greater distances to
receive renal transplants and living farther from transplant centers will not adversely affect the
health-related quality of life of patients. Patients living in counties with poor health and higher
rate of economic stress, lack of physical activity, and substance abuse, compared to others in
their state, may be more susceptible to mental health challenges after kidney transplantation.
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Analysis of Diabetic Foot Ulcer Risk Factors, Causes, and Quantitative Measurement
tools
Palavi Vaidya (University of Toledo College of Medicine), James Wrobel, Kayvan Najarian,
University of Michigan
Diabetic foot ulceration (DFU) is one of the most common reasons for lower extremity
amputations. These ulcers cause infections and cause tissue necrosis, which leads to
decreased wound healing. It is important to gain a comprehensive understanding of risk factors,
causes, and current clinical quantitative measurement techniques for DFU wounds.
All diabetic patients require an annual comprehensive foot examination to determine the
risk factors for ulcers and amputations. There are several risk factors that increase the risk of
DFU and affect the healing process. These factors include previous amputation, previous
history of DFU, peripheral neuropathy, foot deformity, peripheral arterial disease (PAD), diabetic
nephropathy specially ESRD, poor glycemic control, and cigarette smoking. Current treatment
of foot ulcers consists of relief of pressure and protection of the ulcer, restoration of skin
perfusion, treatment of infection, metabolic control and treatment of comorbidity, education, and
prevention of recurrence.
Etiology of DFU is multifactorial with various pathophysiological pathways that are
activated due to Diabetes Mellitus. These pathways can be broken down into three categories:
neuropathy, trauma, and vascular disease. Neuropathies can include deficits seen in motor,
sensory or autonomic systems. Trauma from footwear, foot deformity, or high-pressure spots
can lead to foot ulceration. Vascular effects can be seen from both micro and macro
perspectives.
Importance in early diagnosis for DFU is critical to faster healing rates. For this reason,
an integrated system based on deep learning Convolutional Neural Networks (CNN) was
created to perform wound segmentation and analysis. Using a combination of local and global
textures, an input image is analyzed by the CNN to determine wound surface area, presence of
infection, and healing progress. The accuracy and precision of this combined CNN model is
assessed using images of DFUs taken from the Wound Care Clinic. Once validated, patient
data for those who are being treated in the Wound Care Clinic at University of Michigan are fed
to the model for analysis. Each patient will have about 7-8 data points for a total of 700-800 total
data points. Measurements such as age, gender, wound images, arterial Doppler study results,
wound infection status, healing date, lab work such as HbA1c, albumin/prealbumin, eGFR, ESR
and CRP are provided to the learning model to create a more precise and accurate healing rate
prediction. This current proposal is under IRB approval.
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Missed opportunities for diagnosis of new onset type 1 diabetes during medical
encounters within four weeks preceding diagnosis
Katherine Vidal1, Janet Snell-Bergeon PhD2, Laura Pyle PhD3,4, G. Todd Alonso MD2
1
Burrell College of Osteopathic Medicine, Las Cruces, NM; 2Barbara Davis Center for Childhood
Diabetes, University of Colorado, Aurora, CO; 3Department of Pediatrics, University of Colorado
School of Medicine, Aurora, CO; 4Department of Biostatistics and Informatics, Colorado School
of Public Health, Aurora, CO
Diabetic ketoacidosis (DKA) is the most common cause of hospitalization and death in children
with type 1 diabetes mellitus (T1D), and nearly 50% of children newly diagnosed with T1D in
Colorado experience DKA at diagnosis. Risk for DKA increases when treatment is postponed
due to delay in seeking medical care or missed diagnosis by a healthcare provider. In a recent
study of 61 pediatric patients from our center with new onset T1D, 23% did not receive a
diagnosis of diabetes at their first healthcare encounter for symptoms ultimately attributed to
diabetes. We hypothesize: the rate of DKA at diagnosis of diabetes is higher in patients with
more healthcare encounters in the preceding month; family medicine physicians and advanced
practice providers have greater rates of missed opportunity for diagnosis than pediatricians;
rural healthcare providers have greater rates of missed opportunity for diagnosis than non-rural
providers; low socioeconomic status predicts lower rates of missed opportunity for diagnosis but
higher rates of DKA. We examined medical records and claims data for 407 patients with new
onset T1D seen at the Barbara Davis Center in Aurora, CO between 2011 and December 2016.
87 patients (21%) had at least one healthcare encounter in the month preceding diagnosis. Of
these, 59% presented in DKA at diagnosis, compared to only 49% of patients without a missed
opportunity for diagnosis. Next steps will include multivariate modeling to explore how
demographics, community level socioeconomic indicators, healthcare setting, and provider
types are associated with the outcomes of DKA and missed opportunity for diagnosis. We will
also explore temporal trends. Identifying risk factors for missed opportunity for diagnosis of T1D
will allow us to design and test interventions to support healthcare providers in the diagnosis of
T1D in children.
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Hyperaminoacidemia activates multiple pathways to induce a-cell proliferation
Nirmal Vijayavel (Creighton University School of Medicine), Linlin Yin, Danielle Dean, Alvin
Powers and Wenbiao Chen (Vanderbilt University)
Recent studies have demonstrated the pathology of diabetes is not merely due to the loss of
insulin itself, but the imbalance of insulin to its counterregulatory hormone glucagon. The
potential diabetic intervention of reducing glucagon’s action has some issues, including a-cell
hyperplasia. Previous studies from our labs and other groups suggest hyperaminoacidemia from
inhibition of glucagon receptor is necessary and sufficient to induce mTORC1-dependent a-cell
proliferation. However, activation of mTORC1 is insufficient to cause a-cell proliferation. We
hypothesize that hyperaminoacidemia activates other signaling pathways that synergize with
mTORC1 to cause a-cell proliferation. Preliminary investigations in glucagon receptor-deficient
zebrafish identified a role for AA receptor CaSR as well as glutaminase in a-cell proliferation. It
has been shown that the most abundant plasma amino acid glutamine is elevated several fold
by glucagon receptor inhibition and glutaminase expression is much higher in a cells than other
islet endocrine cells. It is predicted that hyperaminoacidemia increases a cell a-ketoglutarate
(a-KG), an obligatory substrate for dioxygenases-mediated demethylation of protein and DNA.
The results suggest a working model where hyperaminoacidemia acts on mTORC1, CaSR, and
dioxygenases in a cells to promote proliferation. Ongoing experiments attempt to test this
model directly via transgenic coactivation of mTORC1, CaSR and a-KG-dependent
dioxygenases in a cells and non-a cells to assess its effect on proliferation in wildype zebrafish.
The results are expected soon. These results may one day lead to safer anti-glucagon therapy
for diabetic patients and more a-cells for potential transdifferentiation into beta cells.
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Disparities in Follow-up Care for Young Adults with Type 1 Diabetes and Impact on
Glycemic Control
Hannah Viroslav1, Jesse Hsu2, Judith Long2, Jack Eiel2, Shivani Agarwal2
1
UT Southwestern Medical School, University of Texas Southwestern Medical Center
2
Perelman School of Medicine, University of Pennsylvania
Background: Only 13% of young adults (YA) with type 1 diabetes (T1D), nationally, achieve the
American Diabetes Association glycemic target of <7%. YA with T1D of low socioeconomic
status (SES) have incrementally worse glycemic control, due to personal, social, and healthcare
system factors. Engagement in regular diabetes follow-up has been shown to be beneficial in
preventing acute complications and improving glycemic control in YA with T1D, but little is
known whether disparities exist in follow-up care based on SES. The purpose of this study was
to a) compare differences in diabetes follow-up patterns between low and higher SES YA with
T1D and b) evaluate the impact of interrupted care on glycemic control.
Methods: 203 YA with T1D,18-30 years, were recruited from the adult diabetes clinic at the
University of Pennsylvania. Demographic, clinical, and follow-up visit data were extracted from
medical charts. Low SES individuals were defined as having medical coverage under a federal
or state-sponsored (public) insurance plan while higher SES individuals were defined as having
coverage under a commercial (private) insurance plan. Baseline demographic and clinical
characteristics were compared by insurance type. Multilevel mixed effects logistic and linear
regression models were used to compare differences in follow-up rates and the impact on
glycemic control. All models were adjusted for age, sex, race, diabetes duration, insulin regimen,
and time in diabetes provider’s care.
Results: 203 participants were included for analysis. Mean age was 23.5 years and 55% were
female. Forty-six percent (n=95) had public insurance and 53% (n=108) had private insurance;
42% (n=40) of publicly insured YA were black compared to 11% (n=12) of privately insured YA.
Mean diabetes duration was 11.8 years with no significant difference between publicly and
privately insured. Mean overall HbA1c was 9.0%, with mean HbA1c 9.9% for publicly insured
and 8.8% for privately insured (p<0.001). Publicly insured YA were 1.5 times more likely to no
show for scheduled visits (OR=1.53, p=0.009) and were 2.3 times more likely to be lost to
diabetes follow-up after 6 months (OR 2.3, p<0.001), compared to privately insured YA.
Glycemic control worsened substantially with each successive no show to a scheduled visit
(HbA1c +1.10% per no show, p=0.001).
Conclusion: Low SES YA with T1D are less likely to consistently follow up in diabetes care, are
more likely to be completely lost to diabetes care after 6 months, and have worse glycemic
control as a result of inconsistent follow-up, compared to higher SES YA. Further research
needs to focus on why disparities in follow-up exist, as well as explore healthcare delivery
modalities which extend beyond the traditional healthcare system for this at-risk population.

Abstract 130

GLP-1 receptor signaling as a potential therapeutic for diabetic retinopathy as
demonstrated in a rat Müller cell line
Sophie Vitter (Louisiana State University Health Sciences Center), Richard L. Printz, Megan E.
Vogel, Leena George, Kevin D. Niswender; Vanderbilt University
Diabetic retinopathy, damage to the blood vessels of the back of the eye associated with
substantial retinal neurodegeneration, is the third leading cause of visual impairment in the
world. Neurological dysfunction seen with retinal neurodegeneration may arise from disruption
of the interaction and support provided by glial cells, like the retinal Müller cells. Therefore,
Müller cells may play a role in the development of retinal neurodegeneration and thus present a
potential target for future therapeutics. Insulin signaling is known to inhibit cellular stress and
apoptosis, whereas insulin resistance is a risk factor for neurodegenerative disorders. Similarly,
glucagon-like peptide-1 (GLP-1) receptor signaling has manifested protective effects in various
cell types against inducers of cellular stress, such as reactive oxygen species (ROS). We
utilized the rat Müller cell line, rMC-1, and elevated levels of glucose to simulate hyperglycemia
to examine if liraglutide, a GLP-1 analog, and/or insulin treatment can protect against cellular
stressors, such as hyperglycemia and H2O2 (ROS). To identify potential cellular mechanisms
involved, we performed Western blot analysis for detection of specific proteins. We found that
the Müller cell line, rMC-1, exhibited a signaling response to both insulin and liraglutide, and that
these treatments affected three different enzymes in a common signaling pathway. Insulin
treatment increased phosphorylation of serine-473 of AKT and serine-9 of GSK3β in
normoglycemia, but under hyperglycemic conditions, pAKT was reduced and increases in
pGSK3β were not observed. Insulin signaling normally leads to an inhibitory phosphorylation at
serine-9 of GSK3β, whose enhanced activity can lead to cellular stress and apoptosis. In the
presence of high glucose, liraglutide increased phosphorylation of serine-485 of AMPKα and
serine-9 of GSK3β, which are sites associated with inhibition of their activities. These liraglutide
(GLP-1) induced actions may restore key parts of the insulin signaling pathway that are needed
to inhibit cellular stress and apoptosis in Müller cells. We also performed a cell viability assay
and determined that insulin could exert some level of protection under hyperglycemic conditions
in rMC-1 cells against oxidative stress-induced apoptosis. Based on all the results, GLP-1
receptor signaling may be a future target for therapeutic intervention aimed at arresting and/or
reversing diabetic retinopathy.
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Growth Hormone Regulates Epithelial DNA Damage Response
C. WangA, S. ZonisB, V.ChesnokovaB, S. MelmedB
A
Eastern Virginia Medical School, Doctor of Medicine Program, Norfolk, Virginia 23507
B
Pituitary Center, Department of Medicine, Cedars-Sinai Medical Center, Los Angeles, CA
90048
DNA damage leads to p53 induction. This, in turn, triggers growth hormone (GH) expression not
only in the pituitary, but also in the colon. We recently demonstrated that GH excess reduced
expression of tumor suppressor proteins, including p53, PTEN, and APC, in human colon cell
lines and in murine models. Thus, GH has been suggested to change the colon
microenvironment to enable tumorigenic potential.
We hypothesize that DNA damage due to environmental insults such as genotoxic therapies,
aging, or inflammation induces local mucosal GH expression in human colon tissue. As a model
of DNA damage, we studied excised human colon adenocarcinoma tissue from patients
previously treated with radiation and/or capecitabine chemotherapy, both of which are known to
induce DNA damage. We used IHC and confocal fluorescent microscopy to compare local GH
expression in excised tissue from 6 patients before and after treatment and observed increased
tumor epithelium GH expression and increased tumor stromal GH expression after treatment in
all patients. We also identified neuroendocrine chromogranin-positive cells in epithelium
adjacent to the tumor as well as plasma cells exhibiting GH expression. Results indicate that
DNA insult from radiation and/or chemotherapy increases local colon GH expression.
As we recently found that GH induction following DNA damage further increases DNA damage
in vitro and in vivo, we next hypothesized that GH receptor knockout (GHRKO) mice deficient in
GH signaling exhibit decreased baseline DNA damage. Comet assays were conducted to
measure the extent of colon DNA breakage. The results revealed significantly less colon DNA
damage in 2-month-old GHRKO male mice vs wild-type (WT) mice paired by age and sex (n=3,
p< 0.0001), but no significant difference in DNA damage in GHRKO females (n=2).
In conclusion, DNA damage due to radiation and/or chemotherapy induces GH expression
within the tumor microenvironment. As DNA damage was significantly lower when GH signaling
is absent, our results suggest that inhibiting GH signaling may protect against DNA damage.
Future studies should further explore the possible sex and age differences in the association
between GH and DNA damage.
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ReShape Balloon for Weight Loss: U.S. Clinical Experience
Amy Xie (University of Maryland School of Medicine), Abhishek Agnihotri, Mohamad El Zein,
Christopher Bartalos, Vladimir Kushnir, Sameer Islam, Ramin Farboudmanesch, Bergein
Overholt, Vivek Kumbhari, Johns Hopkins Medicine
The ReShape intragastric dual balloon was FDA-approved in 2015 in the U.S. for the clinical
management of obesity. This minimally invasive, non-surgical procedure involves endoscopic
insertion of the deflated balloons, followed by saline inflation upon stomach entry, followed by
endoscopic removal 6 months later. We aim to assess the efficacy and safety of the ReShape
balloon through a retrospective multicenter study, collecting and analyzing data on weight loss,
comorbidities, post-procedure tolerance, and adverse events, for which minimal research
currently exists. Data was collected on a REDCap database across six U.S. centers on 166
patients who received the ReShape balloon between August 2015 and June 2017. We found
that patients demonstrated over 10% total body weight loss (TBWL) within 6 months, which was
increased to 13.8% TBWL by 12 months. Average weight loss trends reached a peak at 9
months and a nadir at 3 months. The most common adverse event was esophageal or gastric
superficial tears, affecting 15 patients during insertion and 5 patients during removal. Overall,
adverse events were scarce and did not result in any major health complications. In particular,
no cases of pancreatitis or hyperinflation were found, which have been prior concerns with
intragastric balloons. We intend to continue data analysis for other outcome variables, but thus
far, the ReShape balloon appears to be a safe and effective tool to manage obesity.
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Tissue Sodium in Pre-hypertensive Patients
Deniz Yasar (Hacettepe University Faculty of Medicine), Aseel Alsouqi, MD, Muge Serpil Deger,
MD, Jason Foss, PhD, Adrienne Clagett, ACNP, RN, Cindy Mambungu, LPN, Aihua Bian, MPH,
Thomas G. Stewart, PhD, Jasmine Greer, BS, Baxter Rogers, PhD, Meena S. Madhur, MD,
PhD, David G. Harrison, MD, Jens Titze, MD, T. Alp Ikizler, MD (Vanderbilt University Medical
Center)
Hypertension is the most important risk factor for cardiovascular disease, a leading cause of
death in developed countries. Hypertension is known to be associated with Na+ accumulation in
the body. African American (AA) individuals are more prone to hypertension and salt sensitivity
than Caucasians. We and others have shown that there is increasing Na+ content in skin and
muscle without commensurate water retention. We have developed and applied a technique to
measure skin and muscle sodium accumulation, i.e. 23Na MRI. The primary aim of our study
was to test the hypothesis that skin and muscle sodium levels would be higher in prehypertensive AA patients compared to Caucasion patients measured by 23Na MRI technique.
We also investigated the correlation between skin and muscle sodium levels with pulse wave
velocity (PWV), a measure of arterial stiffness and a proven prognostic parameter for
cardiovascular morbidity and mortality. The study design was cross-sectional and patients
underwent 23Na MRI and PWV during study visit. To date, 75 patients are recruited in the study,
52% of them Caucasian, 48% African American. Preliminary analysis showed that prehypertensive AA patients have significantly higher muscle sodium concentrations compared to
pre-hypertensive Caucasian patients [median value: 17.2 (min:13.9, max:25.1) mmol/L vs 15.3
(min:13.3, max:25.5) mmol/L, respectively, p<0.05]. There is a correlation between muscle
sodium level and higher blood pressure but this did not reach statistical significance. There was
no significant correlation between skin or muscle sodium levels and PWV. Our preliminary
analysis suggest that pre-hypertensive AA patients have higher muscle sodium levels compared
to pre-hypertensive Caucasian patients. There is no indication that skin or muscle sodium
concentration may be related to vascular function in prehypertensive patients. Further research
is needed to better understand the metabolic effects of salt accumulation in humans.
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Development of a Glycated Albumin Assay for Earlier Detection of Gestational Diabetes
Mellitus.
Mason Young (University of Arkansas for Medical Sciences), Jennifer Powers, PhD,
Washington University in St. Louis
Gestational diabetes mellitus (GDM) is defined as glucose intolerance that is first detected
during pregnancy. With a prevalence of 9.2% in pregnancies in the United States, earlier
detection and treatment is necessary to prevent GDM-induced complications for both mother
and neonate. Currently, GDM is typically detected during the late second or early third trimester
using an oral glucose tolerance test requiring multiple blood draws over 2-3 hours; HbA1c is not
useful to diagnose GDM. Analysis of glycated albumin (GA) allows for a single blood draw
capable of measuring glucose control over a period of 2-3 weeks, thus potentially having utility
to detect and/or monitor GDM throughout pregnancy. By validating an assay for percent GA
(%GA) as well as developing a site-specific GA assay using a high resolution mass
spectrometry (MS) method, we will be able to test glycation amount or pattern as a biomarker in
the setting of GDM. A %GA method was validated using the GlycoGap® assay to measure
glycated serum protein, along with the Roche total albumin method, and a manufacturer
recommended equation. Samples were prepared for MS analysis using a trypsin digest followed
by sample clean-up. MS was accomplished using a Q-Exactive™ Quadrupole-Orbitrap™ mass
spectrometer coupled to a nanoLC system. Patient plasma samples with varying glucose levels
were analyzed (Washington University IRB #201107330) for %GA and MS identification of
glycation sites. Heavy isotope labeled, glycated peptides were prepared using reductive
dimethylation with formaldehyde-13C, d2 to prepare internal standards for site-specific glycation
analysis. Validation of the %GA method showed acceptable linearity and precision (<4%
coefficient of variation). Commercially-glycated human serum albumin (HSA), in vitro glycated
HSA, and “unglycated” HSA showed 40, 49, and 37 glycation sites, respectively. Patient plasma
showed the following: Sample 1 (11.9% GA) contained only one glycation site, while Sample 2
(22.1% GA) had 6 glycation sites, and Sample 3 (39.5% GA) had 15 glycation sites. We have
successfully prepared heavy isotope labeled peptides for use in future quantitative analysis. In
summary, the method for %GA was adopted and validated for research studies. The MS
method used for analysis of site-specific glycation sites showed an ability to identify several
sites in commercial and in vitro preparations, as well as patient samples. Preliminary analysis
revealed an increasing number of glycation sites as the %GA increased, suggesting that either
the amount or the pattern of glycation can be used as a biomarker of GDM. Future work will
attempt to make this MS assay quantitative prior to analysis of GDM patient samples during the
first, second, and third trimesters of pregnancy. The use of a glycated albumin test may allow for
earlier detection of GDM, permitting intervention and more favorable outcomes for mother and
child. Earlier detection and treatment of GDM is important to slow the ever-growing public health
crisis of diabetes.
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Higher text-message engagement in a Positive Affect intervention for adolescents with
T1D yields improved disease management.
Shuodan Zhang (University of Illinois at Chicago College of Medicine), Sarah Jaser, PhD,
Vanderbilt University Medical Center
Positive affect (PA), or positively engaging with one’s environment (e.g. being interested,
content, etc.), has been demonstrated to improve health outcomes in chronic disease, including
diabetes. In exit interviews for our previous pilot study for a PA intervention aimed at improving
adolescent diabetes management, adolescents and parents indicated their preference for text
messaging (SMS) over phone calls as the mode of PA intervention delivery. We thus
investigated effects of engagement with text messaging for PA intervention on adolescent
diabetes adherence and diabetes outcomes. We hypothesized that 1) parent engagement or
other demographics would predict the level of adolescent engagement with text messages, and
2) higher levels of engagement would yield better diabetes management (e.g. adherence and
glycemic control). In the pilot study, participants were randomized to the Education group or the
PA group, with the latter receiving 4-5 personalized text messages (a mixture of mood boosters,
important values, and gratitude messages) each week to deliver PA. Parents of the PA group
also received a weekly message to encourage adolescent praise. To test our hypothesis, chisquare-, independent T-, Mann-Whitney U-tests, and repeated-measures analyses were
performed with data collected for demographics and diabetes management measures, including
Self Care Inventory (SCI) completed by parents and adolescents. Adolescent engagement was
high overall, with an average response rate of 75.7% over the 8-week study intervention period.
Parent engagement and other demographics did not predict adolescent engagement level.
However, there was a significant gender difference, with boys responding at a higher rate than
girls, contrary to other study findings. While adolescent engagement did not moderate glycemic
control, it was found to moderate SCI scores, a measure of adherence in diabetes management.
These data suggest that text-message delivery of PA intervention shows potential for improving
diabetes self-care.
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