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WELCOME FROM THE CO-CHAIRS
Expanding evidence supports that the major chronic diseases—
cardiovascular and neurodegenerative diseases, diabetes, obesity,
cancer, and the aging process itself—have common metabolic roots and
thus may be susceptible to common solutions. “Metabesity” names this
constellation of conditions.

Alexander Fleming, MD
Executive Chairman,
Kinexum

But, the challenges of targeting age-related diseases and aging collectively
are not just technical: regulatory agencies have not yet described
pathways for a product that is claimed to delay aging; companies and
financiers are not interested in running and paying for clinical trials
perceived as involving hundreds of thousands of subjects over a decade
or more to demonstrate prevention; and payers are reluctant to pay for
products and services today for which the benefits may not be reaped for
decades.
TARGETING METABESITY 2019 takes on some of the most important
issues in healthcare today:

Lawrence Steinman, MD
Professor of Neurology
and Neurological Sciences,
Pediatrics and Genetics,
Stanford University

•

Increasing the focus on major chronic diseases

•

Shifting the emphasis from isolated disease management to
prevention of multiple diseases

•

Going beyond treating individual diseases to extending healthy
lifespan—healthspan

Gathering together stellar speakers from multiple disciplines, from science
and medicine, government regulation and policy, reimbursement, industry
and capital markets, patient advocacy, and others, Metabesity 2019 is a
call to action and a silo-busting conversation for tractable steps today
to address major healthcare challenges. The health and quality of life of
billions of humans, and trillions of dollars in savings and opportunity, are
at stake.
We welcome you to Washington, DC, to join in this important
conversation.
Alexander Fleming, MD, and Lawrence Steinman, MD
Targeting Metabesity 2019 Co-Chairs
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7:30 am – 6:00 pm | Tuesday–Wednesday | 15-16 October 2019 | Rotunda
Your name badge allows you to attend conference activities. Remember to wear
your name badge at all times during the conference to identify yourself as a
Metabesity 2019 attendee. Remember to remove your badge when leaving the
conference venue.
Badges include QR codes. When you make new contacts at the conference, use
the camera or a QR reader on your mobile device to scan their codes and save their
information to your contacts.

Attire

Attire is business or business casual. We recommend dressing in layers that can be
adjusted for variations in room temperature throughout the day.

Food & Beverage

Conference registration includes breakfast, beverage breaks, lunch, and the cocktail
reception on Tuesday evening.

Conference
Evaluations

A link to an online evaluation will be emailed to attendees following the conference.
Please remember to record your impressions of the conference while you attend.
Space for notes is provided on pages 8 and 10.

Public Session
Photography and
Recording Advisory

Metabesity 2019 is being photographed, audiotaped, and/or videotaped for
rebroadcast either over the air, on the internet, or otherwise. As a member of
the audience, you may be photographed or recorded. By attending this program,
you grant permission to the conference organizers to utilize your appearance in
connection with any such photo, audio/videotaping, and/or rebroadcast of the
program, and consent to the use of your likeness and voice in connection therein.

Carnegie Institution for Science | Second Floor

Boardroom
Posters

Rotunda
Registration
Food &
Beverage

Speaker
Ready
Room

Ballroom
Food &
Beverage
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PROGRAM | DAY 1 | TUESDAY, 15 OCTOBER 2019

The Science and the Scientific Infrastructure for Targeting Metabesity
7:30 am

Registration and Continental Breakfast | Rotunda, Ballroom

8:30 am

SESSION 1 | Introduction and Keynotes | Auditorium
The introduction by the co-chairs sets the stage by articulating the distinctive theme of the
conference, on the emerging science of Metabesity (the focus of Day 1) and its translation into
material, accessible gains in public health (the focus of Day 2). The Directors of NIA/NIH and
of CDER/FDA will anticipate these themes, the former on the basic and translational science
conducted and funded by NIA, and the latter on considerations for the important issue of
regulatory pathways for prevention and extension of healthy lifespan claims.
Alexander Fleming, MD, Founder and Executive Chairman of Kinexum, USA — Co-Chair
Lawrence Steinman, MD, Professor at Stanford University, USA — Co-Chair

8:40 am

Progress and plans at the National Institute on Aging
Richard Hodes, MD, Director of the National Institute on Aging (NIH), USA

9:05 am

Challenges in drug development for new preventive indications
Janet Woodcock, MD, Director of FDA Center for Drug Evaluation and Research, USA

9:30 am

Q&A / Discussion

9:45 am

SESSION 2 | Geroscience | Auditorium
A panel of leading researchers in geroscience will discuss the latest science that encourages
intervention against Metabesity to reduce age-related complications.
Moderator: Richard Hodes, MD, Director of the National Institute on Aging (NIH), USA
Targeting the body’s natural defenses against aging and age-related diseases
David Sinclair, PhD, Co-Director of the Paul F. Glenn Center for the Biology of Aging, Harvard
Medical School, USA
New paths from basic research toward clinical trials in geroscience
Matt Kaeberlein, PhD, Director of the Healthy Aging and Longevity Research Institute,
University of Washington, USA
From longevity signatures to longevity interventions
Vadim Gladyshev, PhD, Professor of Medicine and Director, Center for Redox Medicine,
Brigham and Women’s Hospital, Harvard Medical School, USA
Interventions at the crossroad of aging and metabolism
Brian Kennedy, PhD, Director of the Centre for Healthy Ageing at the National University
Health System, Singapore

11:15 am

Morning Coffee Break | Rotunda, Ballroom

Day 1 continued, next page
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Session 3, continued
11:35 am

SESSION 3 | Cancer, Neurodegenerative Diseases and Cardiovascular Diseases | Auditorium
A distinguished panel of researchers and clinicians in geroscience, cancer, neurodegenerative
diseases, and other chronic diseases of aging (other than diabetes and metabolic diseases,
which is the subject of Session 4) will discuss the scientific basis for addressing Metabesity and
clinical approaches that can be applied.
Moderator: Lawrence Steinman, MD, Professor of Neurology and Neurological Sciences,
Pediatrics and Genetics, Stanford University, USA — Co-Chair
Studying aging in humans
Leonard Guarente, PhD, Director of the Paul F. Glenn Center for the Biology of Aging Research
at MIT; Co-Founder and Chief Scientist of Elysium Health, USA
Mitochondria and cancer: Potential therapeutic opportunities
Brian Leyland-Jones, MB, BS, PhD, FRACP, FRCPC, VP, Chief Medical Officer and Scientific
Advisory Board Member for the National Foundation for Cancer Research (NFCR), USA
Weight loss for cancer prevention and control
Jennifer Ligibel, MD, Director of Leonard P. Zakim Center for Integrative Therapies and Healthy
Living, Dana-Farber Cancer Institute, USA
Epigenetic resetting of cellular age mediated by nuclear reprogramming: A new paradigm in
overcoming aging and aging-associated diseases
Vittorio Sebastiano, PhD, Assistant Professor of Stanford University and Co-Founder of Turn
Biotechnologies, USA

1:05 pm

Lunch and Poster Presentations | Rotunda, Ballroom, Boardroom

2:00 pm

SESSION 4 | Diabetes, Obesity and Other Metabolic Diseases | Auditorium
A distinguished panel of diabetologists/endocrinologists will debate the science supporting targeting
Metabesity through various modalities, including pharmacology, devices, nutrition, and others.
Moderator:  Jay Skyler, MD, MACP, Professor of Medicine, Pediatrics and Psychology at the
University of Miami, USA
Type 2 diabetes is a lifelong disease
John Buse, MD, PhD, Professor of Medicine, Director of Diabetes Care Center of University of
North Carolina, USA
T2DM: A cardio metabolic disease linked by insulin resistance
Ralph DeFronzo, MD, Professor of Medicine at the University of Texas Health Science Center,
San Antonio, USA
Nonalcoholic steatohepatitis with liver fibrosis (NASH) in patients with DM type II and
hyperlipidemia: Is the horse out of the barn?
Brian Harvey, MD, PhD, EVP of Global Liver Institute, USA
Insights on the origins and effects of metabolic damage in type 2 diabetes
Professor Philip Home, MA, DPhil, DM, FRCP, Professor of Diabetes Medicine at
the University of Newcastle, UK

3:30 pm

Afternoon Break | Rotunda, Ballroom
Day 1 continued, next page
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3:45 pm

PROGRAM | DAY 1 | TUESDAY, 15 OCTOBER 2019
SESSION 5 | Nutrition, Lifestyle and Social Approaches | Auditorium
To prevent or delay chronic diseases of aging, it will take more than drugs: nutrition, exercise,
medical devices that alter behaviors, stress relief, socialization, and other modalities will be part
of the solution.
Moderator: Lucy Rose, Founder and President of The Cost of Loneliness Project; Former
Director, Division of Drug Advertising and Marketing, CDER, FDA, USA
Nutrigerontology: Using insights into the aging process to provide better nutrition guidelines to
address metabolic diseases and to live longer, healthier lives
Kris Verburgh, MD, Researcher at the Free University Brussels, Belgium, and Venture Partner of
Longevity Vision Fund
Proven ways to prolong quality lives and decrease the cost of healthcare
Kenneth Cooper, MD, MPH, Founder of The Cooper Institute, USA
The cost of loneliness
Lucy Rose, Founder and President of The Cost of Loneliness Project; Former Director, Division
of Drug Advertising and Marketing, CDER, FDA, USA
Bringing culinary arts to the health care table.
Chef Karl Guggenmos, WACS Global Master Chef, USA

5:15 pm

Summary of Day 1 and Look Ahead to Day 2 | Auditorium

5:30 pm

Cocktail Reception | Rotunda, Ballroom
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Translation of Metabesity Science to People
7:30 am

Registration and Continental Breakfast | Rotunda, Ballroom

8:30 am

SESSION 6 | Keynotes | Auditorium
The Directors of NHLBI/NIH and of CFSAN/FDA will recapitulate the science and translation
theme of the conference, in the context of the important progress that has been made in
recent decades in prevention, not just treatment, of cardiac and related events, and regulatory
considerations for the increasing our understanding of the role of nutrition in health and
medicine.

8:35 am

Translating discovery science for precision prevention
Gary Gibbons, MD, Director of the National Heart, Lung, and Blood Institute at NIH, USA

9:00 am

FDA’s role in nutrition and chronic disease prevention
Susan Mayne, PhD, Director of FDA Center for Food Safety and Applied Nutrition, USA

9:25 am

Q&A / Discussion

9:40 am

SESSION 7 | Clinical Development Issues – Challenges and Opportunities | Auditorium
Clinical development is another major challenge for targeting Metabesity. Demonstrating
safety and efficacy for prevention and delay could require vast trials over decades based on
the classical approach to clinical development. Some large trials are being performed, e.g., for
cardiovascular outcomes and NASH, and aging endpoints might be tractable under designs
like the Targeting Aging with Metformin (TAME) trial. In other cases, pragmatic trials and Real
World Evidence may be able to contribute necessary data, while biomarker and surrogate
endpoint validation, e.g., using tools like AI, may keep clinical trials manageable.
Moderator: Jay Skyler, MD, MACP, Professor of Medicine, Pediatrics and Psychology at the
University of Miami, USA
How to live long to a ripe young age
Nir Barzilai, MD, Director of Institute for Aging Research, Albert Einstein College of Medicine,
USA
Considerations of cohort heterogeneity in chronic disease research
William Cefalu, MD, Director of the Division of Diabetes, Endocrinology & Metabolic Diseases,
NIDDK/NIH, USA
The Age-Related Metabolic Program
Michael West, PhD, Founder and CEO of AgeX Therapeutics, USA
Connecting preclinical discovery and clinical development through AI
Alex Zhavoronkov, PhD, CEO of InSilico Medicine, USA

11:00 am

Morning Coffee Break | Rotunda, Ballroom

Day 2 continued, next page
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PROGRAM | DAY 2 | WEDNESDAY, 16 OCTOBER 2019

Day 2, continued
11:15 am

SESSION 8 | Payers and Providers | Auditorium
Closely related to regulatory labels and clinical evidence is the question of how payers and
providers are incentivized with respect to Metabesity approaches. A traditional insurer may
be ambivalent about paying for preventative therapies that may not ‘pay off’ in the form of
delayed or avoided chronic illnesses decades later, when a different payer may be involved. A
traditional insurer, a managed care provider, a new business model for saving healthcare costs,
and a single payer government system may have different perspectives on how to achieve
extended healthspan.
Fireside Chat between Ed Saltzman, Executive Chairman of Cello Health BioConsulting, and
Ryan Walsh, Vice President for Client Services at Real Endpoints, USA

11:35 am

SESSION 9 | Industry: Established Companies | Auditorium
There is a growing ecosystem of some more established companies, as well as emerging
companies, that are targeting Metabesity or watching those that are. Session 9 will feature
the view from Big Pharma, Big Nutrition, Digital Health, and others.
Moderator: Joe Cook, Jr., Executive Chairman and President of NuSirt Biopharma; former
Chairman and CEO of Amylin, USA
The overlap of metabolic diseases and early aging…a working hypothesis for changing how we
address this space
Joe Cook, Jr., Executive Chairman and President of NuSirt Biopharma; former Chairman and
CEO of Amylin, USA
Novel therapies that are increasing our understanding of disease and leading to changes in drug
development
Stephen Gough, MD, FRCP, SVP Global Chief Medical Officer of Novo Nordisk, Denmark
Zsolt Bosnyak, MD, PhD, Global Medical Head of the Insulins Franchise and Diabetes Solution,
Sanofi, France
Digital health as a platform for improving cardiometabolic health
Bimal Shah, MD, CMO of Livongo Health, USA
Aging: An opportunity to nurture vitality
Pietro Antonio Tataranni, MD, Deputy Chief Scientific Officer and Senior Vice President of Life
Sciences for PepsiCo R&D, USA

1:05 pm

Lunch and Poster Presentations | Rotunda, Ballroom, Boardroom

1:50 pm

SESSION 10 | Industry: Emerging Companies | Auditorium
Joining larger companies in the Metabesity ecosystem are emerging companies that are
targeting multiple chronic diseases and longevity based on a variety of approaches. Leaders
of emerging companies will discuss major topics, including drug-facing versus/and consumerfacing business models, the appropriate standards and role of clinical, biomarker and other
evidence in regulatory and clinical development and commercialization, and possible contours
of the emerging longevity industry.
Moderator: Ed Saltzman, Executive Chairman, Cello Health BioConsulting, USA
Targeting the biology of aging as a new way to prevent and treat aging-related diseases
Joan Mannick, MD, Co-Founder and CMO of resTORbio, USA
Session 10 continued, next page
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Session 10, continued
Nora Khaldi, PhD, Founder and CSO of Nuritas, Ireland
Novel approach to developing therapies for diseases of aging
Sree Kant, Head of Business Development of Life Biosciences, USA
NuSirt: “Metabesic” therapeutic targets via novel Sirtuin/AMPK co-activation
Michael Zemel, PhD, Founder and Chief Scientific Officer of NuSirt Biopharma, USA
Apelin Peptide: An unexpected 20 year journey of the evolutionary longevity agent
John Chan, PhD, CEO of the Apelin Project, USA
Addressing the metabolic deficit in Alzheimer’s disease
Charles Stacey, MD, President and CEO of Cerecin, USA
3:20 pm

SESSION 11 | A View from the Capital Markets | Auditorium
Funders targeting longevity will share views on investment approaches and a range of
business model and strategy topics, which could include drug-facing vs.consumer-facing
models, targeting specific diseases vs. mass market targets, organizational structures such
as incubator or AI tool platform and subsidiaries targeting specific diseases or hallmarks of
aging, how exits might emerge, and what investors want to see from scientists, policy makers,
regulators and industry.
Moderator: Dennis Purcell, Founder and Senior Advisor of Aisling Capital, USA
Laura Deming, Founder and Managing Partner of The Longevity Fund, USA
How to fund longevity biotech
James Peyer, PhD, Founder and Managing Partner of Apollo Ventures, USA
Longevity industry investing requires more advanced and sophisticated analytical methods and
de-risking techniques
Kate Batz, Managing Partner of Longevity.Capital, USA

4:05 pm

SESSION 12 | Foundations, Patients and Government | Auditorium
What can foundations and other not-for-profit entities, patient groups, government,
and society at large do, and what are they interested in doing, to promote the delay and
prevention of chronic diseases of aging and the extension of health span?  What should
the role and prioritization of healthy longevity be in the context of other big challenges and
opportunities in coming decades?
Moderator: Jamie Metzl, Author of Hacking Darwin: Genetic Revolution and the Future of
Humanity, USA
Leveraging the membership in professional societies to expand the metabesity movement
Karen Tracy, Vice President of Strategic Alliances and Integrated Communications, The
Gerontological Society of America (GSA), USA
 hat to learn from the UK’s All Party Parliamentary Group on Longevity and an industrial strategy
W
on healthy ageing
Eric Kihlstrom, Strategic Director of Aging Analytics Agency and Secretariat for the UK All-Party
Parliamentary Group (APPG) on Longevity, UK

5:00 pm

SESSION 13 | Summation and A Look Ahead | Auditorium
Moderated panel discussion
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SPEAKERS
Nir Barzilai, MD

Director of Institute for Aging Research, Albert Einstein College of Medicine, USA
Dr. Nir Barzilai is a chaired Professor of Medicine and Genetics and Director of the
Nathan Shock Center of Excellence in the Biology of Aging, the biggest center in
the world to study the biology of aging. He is the recipient of an NIH Merit Award
aiming to extend the healthy life span in rodents by biological interventions. He also
studies families of centenarians that have provided genetic/biological insights on
the protection against aging. Several developed drugs are based, in part, on these
paradigm-changing studies.
Dr. Barzilai is leading the TAME (Targeting/Taming Aging with Metformin)
multi-center study to prove that the multiple morbidities of aging can be delayed in
humans and to change FDA indications to allow for next-generation interventions
against aging.
Dr. Barzilai is a founder of CohBar, Inc. (now a public company), and Chief Medical
Advisor for Life Biosciences. He is a co-scientific director of the American Federation
for Aging Research (AFAR) and on the board of AFAR and CohBar.
Dr. Barzilai is a recipient of numerous prestigious awards, including the recipient of
the 2010 Irving S. Wright Award of Distinction in Aging Research and is the 2018
recipient of the IPSEN Longevity award.
Dr. Barzilai has been featured in major papers, TV programs, and documentaries
(TEDx and TEDMED), and has been consulting or presented the promise for targeting
aging at the Singapore Prime Minister Office, several international banks, the Vatican,
Pepsico, Milkin Institute, The Economist, and Wired Magazine.

Kate Batz

Managing Partner of Longevity.Capital, USA
Kate Batz is Managing Partner of Longevity.Capital, a specialized investment fund
focused on the longevity industry. She is also Director of Strategy and Business
Development at Deep Knowledge Ventures Group, comprising of Deep Knowledge
Ventures, Aging Analytics Agency, and Deep Knowledge Analytics.
Kate is an experienced corporate attorney by background, licensed to practice law
in California, New York, and Russia, with extensive sales and marketing experience.
At the beginning of her career, Kate was involved with international litigation when
she worked for a former Pennsylvania state senator. As a corporate attorney, Kate
worked with many Fortune 500 clients. Compelled by the paradigm-shifting advances
in science and technology in the fields of aging and Longevity, Kate joined Deep
Knowledge Ventures Group. Kate is based in San Francisco, California.

Zsolt Bosnyak, MD, PhD

Global Medical Head of the Insulins Franchise and Diabetes Solution, Sanofi, France
Dr. Zsolt Bosnyak is the Global Medical Head of the Insulins Franchise and Diabetes
Solution at Sanofi’s headquarters in Paris. He has more than 20 years of diabetes
clinical, research, and pharmaceutical experience.
Dr. Bosnyak’s responsibilities at Sanofi include leadership on Sanofi’s global medical
strategies, late phase clinical research (Phase 3-4), and a unique complementary
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real-world evidence program to look for new approaches in the understanding of
diabetes outcomes in real-life settings. Previously, he held various medical and clinical
development positions at Pfizer, Novo Nordisk, and Ferring Pharmaceuticals in the
therapeutics area of diabetes/metabolism, endocrinology, cardiovascular disease, and
urology/oncology.
Before joining the pharmaceutical industry, Dr. Bosnyak was a postdoctoral fellow of
the American Diabetes Association at the University of Pittsburgh School of Public
Health, Department of Epidemiology. He was involved in large-scale international
prospective studies in the field of type 1 diabetes mortality and complications
and later received his PhD in this field. He worked as a clinician and researcher in
collaboration with various large diabetes/metabolism centers (including National
Centre for Diabetes Care, Hungary, and Steno Diabetes Centre, Denmark) in the
areas of type 1 diabetes, type 2 diabetes, and gestational diabetes mellitus. His key
publications cover the fields of epidemiology of diabetes complication, cardiovascular
outcomes, insulin therapy and related real-world evidence.
Dr. Bosnyak obtained his MD at the Semmelweis University in Budapest. He is a
board-certified internist and licensed diabetologist with a diploma in pharmaceutical
medicine.

John Buse, MD, PhD

Professor of Medicine, Director of Diabetes Care Center of University of North Carolina, USA
Dr. John Buse is the Verne S. Caviness Distinguished Professor, Chief of the Division
of Endocrinology, Director of the Diabetes Center, Director of the NC Translational
and Clinical Sciences Institute, and Executive Associate Dean for Clinical Research
at the University of North Carolina (UNC) School of Medicine in Chapel Hill, North
Carolina. Dr. Buse completed service as President for Medicine & Science at the
American Diabetes Association in 2008 and as Chair of the National Diabetes
Education Program in 2014. He has received numerous awards and honors, including
the 2010 Castle Connolly National Physician of the Year Award. He has authored
more than 300 publications.

William Cefalu, MD

Director of the Division of Diabetes, Endocrinology & Metabolic Diseases, NIDDK/NIH, USA
Dr. William Cefalu is the Director of the Division of Diabetes, Endocrinology, and
Metabolic Diseases (DEM) at the National Institute of Diabetes and Digestive and
Kidney Diseases (NIDDK), National Institutes of Health (NIH). Prior to joining the NIH
in August 2019, Dr. Cefalu served as Chief Scientific, Medical & Mission Officer of
the American Diabetes Association (ADA). From 2012 to 2017, Dr. Cefalu was the
Executive Director, the George A. Bray, Jr. Endowed Super Chair in Nutrition, and a
professor at Louisiana State University’s (LSU) Pennington Biomedical Research Center
(Pennington Biomedical) in Baton Rouge, LA.
During his nearly 35-year career as a physician caring for patients, a scientist, and
a health care expert, Dr. Cefalu has been an active leader within the endocrine and
diabetes scientific and medical communities. As an extramural investigator, Dr. Cefalu
had research support from the NIH for more than 25 years and was the principal
investigator for two NIH-funded research centers. His clinical and basic science
research focused specifically on interventions to improve the metabolic state of
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SPEAKERS
individuals with insulin resistance and type 2 diabetes, and in the cellular mechanisms
for insulin resistance. In addition, over his career, he has played an active role in
scholarly publications. From 2003 to 2011, he served as Associate Editor of Diabetes
Care, the ADA’s clinical research and care journal, and Diabetes, the ADA’s basic
science journal. From 2011-2017, he served as the editor-in-chief of Diabetes Care,
and under his tenure, Diabetes Care achieved the highest impact factor in its history.
Dr. Cefalu earned his BS from Southeastern Louisiana University and his MD
from LSU Heath Science Center. He completed his Internal Medicine residency
and served as chief resident at the University of California, Irvine, Veterans Affairs
Long Beach Healthcare System. He completed a fellowship in Endocrinology at
the David Geffen School of Medicine, Center for Health Sciences at the University
of California, Los Angeles. In addition to his tenure at the ADA and Pennington
Biomedical, he has also held academic appointments at Tulane University School
of Medicine, Wake Forest University School of Medicine, and at the University of
Vermont College of Medicine. Dr. Cefalu is widely published in journals, books, and
book chapters, including more than 300 publications and 25 book chapters, and
served as the editor of five books on the management of diabetes.

John Chan, PhD

CEO of the Apelin Project, USA
Dr. John Chan is the CEO of the Apelin Project, which encompasses multiple apelin
programs to address critically unmet needs in healthcare. Prior to founding the Apelin
Project, Dr. Chan was the founder and CEO of Aspira Scientific, a service provider that
commercializes cutting-edge life science and chemistry technologies. Previously, Dr.
Chan was the global marketing manager of the chemistry franchise for Sigma-Aldrich
and achieved record performance for innovations. With over 15 years of technology
and commercial development experience, Dr. Chan has worked on category-defining
technologies, including two that are Nobel-winning.
Dr. Chan obtained his PhD in Chemistry from Stanford University and graduated
summa cum laude from Duke University with a dual major in Chemistry and
Economics. His professional and personal passion is to create a healthier and
sustainable future.

Joe Cook, Jr.

Executive Chairman and President of NuSirt Biopharma; Former Chairman and CEO of
Amylin, USA
Joe Cook currently serves as Executive Chairman and President of NuSirt Biopharma,
a biopharma company focused on developing products that combine the company’s
patented technologies with currently marketed and well-defined pharmaceutical
products, with a focus on obesity and nonalcoholic steatohepatitis. In addition, he
serves as Executive Chairman of Appello Pharmaceuticals, Inc., a biopharma company
focused on developing oral therapies for patients who have Parkinson’s Disease.
The Appello technology was licensed from Vanderbilt University, with which the
company has continuing relationships. He serves on or has visitation rights to the
board of directors of: Castle Biosciences, a company developing and commercializing
molecular diagnostics to aid healthcare professionals in assessing probability of tumor
progression to metastasis and improving information for therapy choices, and AgTech
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Accelerator, a unique startup accelerator focused on discovering and developing
emerging agricultural technology companies.
Mr. Cook previously served on the board of directors of the following select
companies: Amylin Pharmaceuticals, Inc. (NASDAQ:AMLN), a biopharmaceutical
company focused on the research, development and commercialization of
medicines to treat patients with diabetes and other metabolic diseases; Ironwood
Pharmaceuticals, Inc. (NASDAQ:IRWD), a biotechnology company in Cambridge, MA
focused on gastrointestinal therapeutics; Corcept Therapeutics, Inc. (NASDAQ:CORT),
a biopharmaceutical company in Palo Alto, CA engaged in the discovery, development
and commercialization of drugs for the treatment of severe metabolic, oncologic, and
psychiatric disorders associated with the steroid hormone cortisol; and Diagnovus, a
molecular diagnostic company targeting rare and orphan diseases; among others. At
Amylin Pharmaceuticals, Mr. Cook served as CEO from 1998 to 2003 and Chairman
from 1998 to 2009. Mr. Cook is a founder and past-Chairman of over 10 years at
Ironwood Pharmaceuticals, Inc.
Mr. Cook retired as a Group Vice-President, Global Operations, of Eli Lilly and
Company in 1993 after more than 28 years of service. Mr. Cook is a past Chair and
current director of Mercy Multiplied International, Inc. with headquarters in Nashville,
TN. He is also a past Chair and current member of the University of Tennessee
College of Engineering Advisory Board. Mr. Cook has served on the national board
of the American Diabetes Association and is past Chairman of the board of Life
Science Tennessee.
Mr. Cook graduated from the University of Tennessee in 1965, where he received a
BS in Engineering with High Honors and was a UT Torchbearer.

Kenneth Cooper, MD, MPH

Founder of The Cooper Institute, USA
Dr. Kenneth Cooper, preventive medicine pioneer and “father of aerobics,” introduced
the concept of exercising in pursuit of good health when he launched the world-wide
phenomenon, Aerobics, in 1968—his first of 19 books on health and fitness. His latest
book, Start Strong, Finish Strong, is a collaboration with his son, Tyler Cooper, MD,
MPH.
A former Air Force flight surgeon, Dr. Cooper invented the 12-minute and 1.5 mile
fitness tests and Aerobics Point System. For nearly 50 years, Dr. Cooper’s scientific
research and expertise has shown that it’s easier to maintain good health than to
regain it once it’s lost.
Dr. Cooper is founder and chairman of the renowned Cooper Aerobics Center in
Dallas, the home of seven health and wellness companies and The Cooper Institute
501(c)3. His current focus is working to help reverse the childhood obesity epidemic
through school-based physical fitness and nutrition programs and assessments.
Dr. Cooper received his BS and MD from the University of Oklahoma. He also holds
an MPH from Harvard School of Public Health. Dr. Cooper is board certified in
preventive medicine.
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Ralph DeFronzo, MD

Professor of Medicine, University of Texas Health Science Center, San Antonio, USA
Dr. Ralph DeFronzo is the Professor of Medicine and Chief of the Diabetes Division at
the University of Texas Health Science Center and the Deputy Director of the Texas
Diabetes Institute, San Antonio, Texas.
Dr. DeFronzo is a leader in the diabetes field. He is responsible for many of the
advances achieved in diabetes over the last 50 years, including developing the
concept of insulin resistance, leading the US development of metformin, and
discovering a new approach to diabetes treatment that targets glucose reabsorption in
the kidneys. His most recent
work, along with Dr. Bruno Doiron, has led to a possible cure for diabetes in mice and
is being developed for studies in larger animals.
Dr. DeFronzo’s major interests focus on the pathogenesis and treatment of T2D
and the central role of insulin resistance in the metabolic-cardiovascular cluster of
disorders known collectively as the Insulin Resistance Syndrome. Using the euglycemic
insulin clamp technique in combination with radioisotope turnover methodology, limb
catheterization, indirect calorimetry, and muscle biopsy, he has helped to define the
biochemical and molecular disturbances responsible for insulin resistance in T2D.
Dr. DeFronzo graduated from Yale University with a degree in biology and
biochemistry, followed by Harvard Medical School with further studies in
endocrinology and nephrology. He holds the Joe R. & Teresa Lozano Long
Distinguished Chair in Diabetes in the Long School of Medicine at UT Health
San Antonio, where he has been on the faculty since 1988. He has received
numerous awards, including the Harold Hamm International Prize for Biomedical
Research in Diabetes (2017), the Novartis Award at the Annual Scientific Meeting
of the American Diabetes Association (ADA) as the outstanding clinical investigator
worldwide (2005), and the Albert Renold Award from the ADA for the training
of more than 200 young diabetes investigators (2002). He is the author of 750
publications dating back to 1967.

Laura Deming

Founder and Managing Partner of The Longevity Fund, USA
Laura Deming is a venture capitalist and anti-aging pioneer. Her work focuses on life
extension and using biological research to reduce or reverse the effects of aging.
After homeschooling in New Zealand, Laura moved to San Francisco at just twelve
years old to join Cynthia Kenyon’s lab at the University of California. Two years later,
she was accepted to MIT to study physics but later dropped out after being offered
the Thiel Fellowship, and started a venture capital firm.
Laura is a partner and founder of The Longevity Fund, a venture capital firm focused
on aging and life extension. The firm raised $4 million in its first fund and $22
million for its second fund in 2017. The Longevity Fund investments include Unity
Biotechnology, which develops senolytic drugs targeting diseases of aging, Navitor
Pharmaceuticals, and Metacrine.
Laura has been featured in “30 Under 30” by Forbes Magazine and was one of the
stars of “The Age of Ageing,” a documentary by National Geographic. She also spoke
at the 2012 Singularity Summit and at the 2013 TEDMED conference.
continued...
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In 2018, Laura launched Age1, a four-month startup accelerator program focused on
founders creating longevity companies. The program graduated its first class of six on
October 10, 2018, with companies including Fauna Bio, a startup using the biology of
hibernation to aid in heart attack and stroke recovery, and Spring Discovery, focused
on accelerating aging therapeutic research with machine learning. In August 2018,
Laura also began advising the newly launched Pioneer Fund, a fund designed to find
talent and “lost Einsteins” around the world, for projects in longevity.

Alexander Fleming, MD – Co-Chair

Founder and Executive Chairman, Kinexum; CMO, Tolerion, USA

Dr. Alexander Fleming is Founder and Executive Chairman of Kinexum. He is also
Chief Medical Officer of Tolerion, a biotechnology company developing diseasemodifying treatments for type 1 diabetes and other autoimmune diseases.
At the US Food and Drug Administration from 1986 to 1998, Dr. Fleming was
responsible for the therapeutic areas of diabetes, other metabolic and endocrine
disorders, growth and development, nutrition, lipid-lowering compounds, and
reproductive indications. He led reviews of landmark approvals, including metformin
and the first statin, insulin analog, PPAR-agonist, and growth hormone for non-GH
deficiency indications. Dr. Fleming oversaw clinical review of the earliest biotech
products, including human insulin and growth hormone. He also helped to shape FDA
policies and practices related to therapeutic review and regulatory communication. He
was a major contributor to FDA’s Good Review Practice (GRP) initiative and led the
committee responsible for education and training at CDER. He conceived and
directed the first FDA pilot project to utilize the internet for regulatory communication.
Dr. Fleming’s regulatory and technical expertise has been requested in numerous
international settings. He was assigned from FDA to the World Health Organization
from 1991-92. Dr. Fleming was a member of the expert working groups on Good
Clinical Practices and General Considerations for Clinical Trials of the International
Conference on Harmonization (ICH). He also participated on other ICH committees,
including the Common Technical Document working group.
Dr. Fleming frequently publishes scientific articles and book chapters, the most
recent of which is “Regulatory Considerations for Early Clinical Development” in
Translational Research Methods for Diabetes, Obesity and Cardiometabolic Drug
Development, published by Springer in April 2019. Dr. Fleming is also lead author of
the book, Optimizing Development of Therapies for Diabetes. He has been a member
of many corporate and advisory boards to academic and commercial institutions
and professional societies. He serves on the joint technology working groups of the
European Association for the Study of Diabetes and American Diabetes Association
and several editorial boards.
Dr. Fleming coined the term “Metabesity,” which refers to the constellation of cancer,
cardiovascular and neurological diseases, diabetes, and the aging process itself, all of
which share common metabolic root causes and potential preventive therapies. He
organized the first Congress on Metabesity in London in October 2017, which will be
followed by the second Congress in Washington, DC, in 2019.
Dr. Fleming received his MD and internal medicine training from Emory. He completed
fellowship training in endocrinology at Vanderbilt and metabolism at National
Institutes of Health, where he was a senior fellow.
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Gary Gibbons, MD

Director of the National Heart, Lung, and Blood Institute (NHLBI) at the NIH, USA
Dr. Gary H. Gibbons, MD is Director of the National Heart, Lung, and Blood Institute
(NHLBI) at the National Institutes of Health (NIH), where he oversees the third largest
institute at the NIH, with an annual budget of approximately $3 billion and a staff of
nearly 2,100 federal employees, contractors, and volunteers. NHLBI provides global
leadership for research, training, and education programs to promote the prevention
and treatment of heart, lung, and blood diseases and enhance the health of all
individuals so they can live longer and more fulfilling lives.
Since being named Director of the NHLBI, Dr. Gibbons has enhanced the NHLBI
investment in fundamental discovery science, steadily increasing the payline and
number of awards for established and early stage investigators. His commitment
to nurturing the next generation of scientists is manifest in expanded funding for
career development and loan repayment awards as well as initiatives to facilitate the
transition to independent research awards.
Dr. Gibbons provides leadership to advance several NIH initiatives and has made
many scientific contributions in the fields of vascular biology, genomic medicine,
and the pathogenesis of vascular diseases. His research focuses on investigating the
relationships between clinical phenotypes, behavior, molecular interactions, and social
determinants on gene expression and their contribution to cardiovascular disease. Dr.
Gibbons has received several patents for innovations derived from his research in the
fields of vascular biology and the pathogenesis of vascular diseases.
Dr. Gibbons earned his undergraduate degree from Princeton University in Princeton,
NJ, and graduated magna cum laude from Harvard Medical School in Boston. He
completed his residency and cardiology fellowship at the Harvard-affiliated Brigham
and Women’s Hospital in Boston. Dr. Gibbons was a member of the faculty at
Stanford University in Stanford, CA, from 1990-1996, and at Harvard Medical School
from 1996-1999. He joined the Morehouse School of Medicine in 1999, where he
served as the founding director of the Cardiovascular Research Institute, chairperson
of the Department of Physiology, and professor of physiology and medicine at the
Morehouse School of Medicine, in Atlanta. While at Morehouse School of Medicine,
Dr. Gibbons served as a member of the National Heart, Lung, and Blood Advisory
Council from 2009-2012.
Throughout his career, Dr. Gibbons has received numerous honors, including election
to the Institute of Medicine of the National Academies of Sciences; selection as
a Robert Wood Johnson Foundation Minority Faculty Development Awardee;
selection as a Pew Foundation Biomedical Scholar; and recognition as an Established
Investigator of the American Heart Association (AHA).

Vadim Gladyshev, PhD

Professor of Medicine and Director, Center for Redox Medicine, Brigham and Women’s
Hospital, Harvard Medical School, USA
Dr. Vadim Gladyshev is a Professor of Medicine at Brigham and Women’s Hospital,
Harvard Medical School, and Associate Member at the Broad Institute. He seeks
to understand the nature of aging and define principles of lifespan control. Dr.
Gladyshev’s lab applies high-throughput and computational approaches to achieve
a systems-level understanding of the aging process and develop interventions that
extend lifespan. His lab has sequenced the genomes of several mammals with
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exceptional lifespan and identified genes and pathways that may contribute to their
longevity. His lab also carried out analyses of gene expression and metabolites
across large panels of mammals, interventions, and cell types, developing longevity
signatures. Using these signatures, one may identify new pharmacological, dietary, and
genetic interventions that extend lifespan. To characterize longevity interventions in
mice, they also developed blood and multi-tissue DNA methylation clocks. Together,
these approaches and tools offer a platform for unbiased discovery and validation of
longevity interventions.
Dr. Gladyshev is a recipient of the NIH Director’s Pioneer award and Eureka award to
study mechanisms of lifespan control. He was also recognized as Redox Pioneer and
received the Osborne and Mendel Award. Dr. Gladyshev has published approximately
350 articles.
Dr. Gladyshev received his BS/MS (highest honors) and PhD degrees from Moscow
State University, followed by postdoc training at NIH. He had his first faculty position
at the University of Nebraska before moving to Brigham and Women’s Hospital,
Harvard Medical School, in 2009.

Stephen Gough, MD, FRCP

Senior Vice President and Global Chief Medical Officer, Novo Nordisk A/S, Denmark
Dr. Stephen Gough joined Novo Nordisk A/S, as Senior Principal Clinical Scientist in
Copenhagen, Denmark, in 2015 in the Chief Medical Office, to provide advice and
clinical guidance on the development of new molecules and drugs, from early concept
through phase III and beyond, for the treatment of diabetes and obesity. In 2018, Dr.
Gough became Senior Vice President and Global Chief Medical Officer.
Prior to joining Novo Nordisk, Dr. Gough was Head of the Oxford Centre for
Diabetes Endocrinology and Metabolism (OCDEM) in the UK and served as Professor
of Diabetes to the University of Oxford and Consultant Physician at the Oxford
University of Hospitals NHS Trust. He was also the Diabetes Clinical Lead for the Local
Clinical Research Network and the Academic Health Science Network in Oxford.
Dr. Gough’s research interests have resided in the fields of the genetics of
autoimmune disease, glucose homeostasis, incretin biology in pancreas whole organ
and islet transplantation, and clinical trials of GLP-1 based therapies. Since joining
Novo Nordisk, he has supported a number of activities and provided senior medical
opinion in diabetes, obesity, and biopharma.

Leonard Guarente, PhD

Director of the Paul F. Glenn Center for the Biology of Aging Research at MIT; Co-founder
and Chief Scientist of Elysium Health, USA
Dr. Guarente directs research and product development at Elysium Health. He is the
Novartis Professor of Biology at MIT. Since 1982 he has led the Paul F. Glenn Center
for the Biology of Aging Research at MIT, where his research has focused on the
genetic and molecular basis of aging—first in model organisms and now in animals
and humans.
Dr. Guarente is best known for his research on the role of sirtuins, a class of proteins
that play a key role in regulating metabolic systems in response to stress and aging. In
particular, Guarente was the first to identify SIR2 as the gene that controls aging in
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yeast cells. The mammalian version of SIR2, SIRT1 (and its associated proteins),
has since been shown by Guarente and others to play a key role in longevity and
metabolic function in mammals.
“What many scientists have repeatedly demonstrated is that if one increases the
activity of sirtuins under these [stress or aging] conditions in the laboratory, a broad
range of health benefits accrue to the animal,” Guarente says. “For example, old mice
are less prone to diabetes. This has been repeated across multiple animal species,
which underscores that sirtuins will be important targets to promote health in a broad
range of categories in humans as well, for which human studies are ongoing now.”
Dr. Guarente’s lab is currently focused on understanding how the human brain aging
transcriptional program works and how it is regulated, to pave the way for antiaging therapeutic strategies for neurodegenerative disease. His team is particularly
interested in the role of sirtuins in human brain aging and neurodegeneration. They
are investigating the role of sirtuin levels and also sirtuin polymorphisms in regulating
human brain aging rates and neurodegenerative disease risk as well as looking broadly
using unbiased genome-wide strategies. His lab is also studying muscle function in
aging and disease by focusing on a protein called dysferlin, involved in a particular kind
of muscular dystrophy. Guarente says, “We hope to develop interventions that can
help counteract mutations in dysferlin to improve the health of people with muscle
decline associated with disease or normal aging.”
Dr. Guarente is a Koch Institute affiliate. He holds a BS from MIT and a PhD from
Harvard.

Karl Guggenmos, MBA, AAC
WACS Global Master Chef, USA

Mr. Karl Guggenmos is the owner of Culinary Solutions International, a consulting
company based in Cranston, RI. He is a World Association of Chefs’ Societies (WACS)
Global Master Chef and dean emeritus of Johnson & Wales University in Providence,
RI. He is also on the Advisory Board to the Goldring Center for Culinary Medicine at
Tulane University and senior consultant to Healthy Meals Supreme in Princeton, NJ,
which provides medically tailored meals for patients with chronic diseases.
For several decades, Mr. Guggenmos has been involved in a wide array of culinary
consulting projects. Representative activities include consulting on the design of a
teaching kitchen for Tulane Medical School; kitchen design and menu planning for
Wentworth Mansion, Texas Steak House and Saloon, and Carolina Ice Palace; and
recipe development for Beefalo dishes for Bear Claw Ranch in Wyoming. His most
recent projects include participating in the 2018 Food Meets Health Conference
at Tulane Medical School, as well judging the National ProStart culinary skills
competition, International Young Chef Olympiad in India and International Young
Chaine’de Rotisseurs International Young Commis Competitions. He is on the
Academic Board of At-Sunrice Global Chef Academy in Singapore and served on
Advisory boards to Tyson Foods and Starbucks. He has been a keynote speaker at a
wide range of international conferences, including the National Conference for Food
Protection, the US Army Quarter Master General Conference, Gourmet Abu Dhabi,
and the World Gourmet Summit in Singapore.
Mr. Guggenmos earned a BS degree in Food Service Management from Johnson &
Wales in Charleston, SC, and an MBA in Organizational Leadership from Johnson &
Wales in Providence. Between 1988 and 2015, he held several positions at Johnson
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& Wales University, including university dean of culinary education overseeing the
culinary programs at all JWU campuses, dean of the College of Culinary Arts at the
Providence campus, and director of culinary education at the Charleston campus.
Earlier in his career, he served as chef, executive chef, manager, and owner of various
restaurants and other culinary concerns in various locations in the United States and
West Germany.
Mr. Guggenmos is a recipient of the Chaine des Rotisseurs Silver Star Medal, the
Presidential Medallion of the American Culinary Federation, and the Diplome of
Honor of the Academie Culinaire de France. In 2015, he was named an Education
Ambassador of Rhode Island. He was also a torch bearer of the 2002 Olympic Games.

Brian Harvey, MD, PhD

EVP of Global Liver Institute, USA
Dr. Brian Harvey is a physician and biochemist with academic research, clinical
practice, US FDA regulatory, bio-pharmaceutical industry, and non-profit experience.
He is currently the Executive Vice President, Scientific and Regulatory Affairs, at the
non-profit Global Liver Institute based in Washington, DC, and also serves as
a regulatory consultant. Other volunteer activities include work as a Veterinary
Husband and Assistant with World Vets, including a week-long Equine mission in
Nicaragua, where he and the team cared for over 400 horses.
Previously, Dr. Harvey held positions as Vice President of US Regulatory Strategy at
Pfizer and Vice President of US Regulatory Policy at Sanofi-Aventis, including during
the Genzyme merger.
Dr. Harvey also held several senior roles at FDA, serving in the medical device
(CDRH), biologic (CBER), and drug (CDER) Center from 1995 to 2007. As Director of
CDER Division of Gastroenterology Products Office of New Drugs (OND), he headed
the regulatory review teams for NDA and BLA submissions and chaired FDA meetings
with regulated industry. As Director, he created the Inborn Errors of Metabolism
Team within the GI division to focus on rare disease product approvals. Prior to this,
he served as Deputy Director for the Office of Drug Evaluation 5 (CDER) and CBER
Associate Director for Policy, Office of Therapeutics Research and Review (OTRR). In
2000-2001, Dr. Harvey represented FDA as an American Political Science Association
(APSA) Congressional Fellow and worked with the health staffs of the Senate Finance,
Health Education Labor & Pensions (HELP), and Judiciary Committees. During his
entire federal service, he also worked as a medical hospitalist, caring for patients on
evenings, weekends, and holidays at Anne Arundel Medical Center in Annapolis, MD,
as an “Outside Activity” (HHS-520 Approved).
Brian graduated with honors from Middlebury College in Vermont. He completed
his PhD in biochemistry and then enrolled into the MD program at the University
of Connecticut. In his last year of medical school, he began post-doctoral research
on colorectal cancer and the role of sialic acid in site-specific metastasis at Harvard
University. He completed his internship and residency in internal medicine at
Harvard’s Beth Israel Hospital, which included clinical rotations at Dana-Farber Cancer
Institute and West Roxbury Veterans Hospital, as well as clinical research at Brigham
and Women’s Hospital and the Harvard School of Public Health. His bench research
activities resulted in several publications in peer-reviewed journals. He then pursued
a three-year gastroenterology fellowship at Johns Hopkins Hospital, Baltimore, MD,
which included hepatology training and being a member of the Liver Transplant Service.
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Richard Hodes, MD

Director, National Institute on Aging (NIA), National Institutes of Health (NIH), USA
Dr. Richard Hodes is the Director of the National Institute on Aging (NIA) at the
National Institutes of Health (NIH). Dr. Hodes, a leading researcher in the field of
immunology, was named to head the NIA in 1993.
Under Dr. Hodes’ stewardship, the NIA budget has grown to $3 billion, reflecting
increased public interest in aging as America and the world grow older. Dr. Hodes has
devoted his tenure to the development of a strong, diverse, and balanced research
program, focusing on the genetics and biology of aging, basic and clinical studies
aimed at reducing disease and disability, including Alzheimer’s disease and related
dementias; age-related cognitive change; and investigations of the behavioral and
social aspects of aging. Cutting-edge research conducted and supported by the NIA,
often in collaboration across institutes at the NIH, has helped to revolutionize the way
we think about these conditions.
Dr. Hodes’ research laboratory in the National Cancer Institute focuses on the cellular
and molecular mechanisms that regulate the immune response.
A graduate of Yale University, Dr. Hodes received his MD from Harvard Medical
School. He is a Diplomate of the American Board of Internal Medicine, a member of
The Dana Alliance for Brain Initiatives, a Fellow of the American Association for the
Advancement of Science, and a member of the National Academy of Medicine at the
National Academies of Sciences, Engineering and Medicine.

Professor Philip Home

University of Newcastle, UK
Professor Philip Home trained in medicine at Oxford University and Guy’s Hospital,
coming under the influence of Harry Keen, and thus gravitating into diabetes research.
Continuing this research career in Newcastle upon Tyne, initially under the guidance
of George Alberti, he has published over 460 papers, books and reviews on aspects of
diabetes, from basic studies on metabolism to RCTs of new therapies, and aspects of
the organization and delivery of diabetes healthcare.
In Newcastle he is Professor of Diabetes Medicine, and he practiced in diabetes
care and disorders of lipid metabolism at the Newcastle Diabetes Centre and at the
Newcastle Hospitals until the end of 2011.
A background in pharmacology and medicine led to his appointment to the external
panel of the Committee of Safety of Medicines (UK) and later the MHRA, and
subsequently to membership/Vice Chairman of the Appraisal Committee of the
National Institute for Clinical Excellence (UK) (2000-2011). He has given evidence
at Federal Drugs Administration (USA) hearings and advised EMA on diabetes
medication regulation.
Particular research interests have been of the disturbances of metabolism found in
people with controlled diabetes, especially in relation to insulin therapy, the optimal
design and implementation of insulin regimens using new and conventional insulin
preparations, and the development and use of other new medications. In these
areas, Professor Home has been a consultant to most of the major international
pharmaceutical companies, on behalf of the University of Newcastle upon Tyne. A
publication list is available on his website.
An interest in editorial work lead to Professor Home becoming Editor of Diabetic
Medicine. He has also been involved in editorial boards (twice for Diabetes Care) and
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advised many other international diabetes journals, including being Editor-in-chief of
IDF’s Diabetes Voice.
An interest in information technology and quality of care initiatives lead to a major role
in developing international evidence-based clinical guidelines, datasets for diabetes
care, and in software development for diabetes services. These interests lead to a core
role in some of the European St. Vincent Declaration initiatives, and subsequently
to becoming Chairman of the International Diabetes Federation (Europe), and of the
WHO/IDF St. Vincent Executive in Europe. Subsequently, Professor Home was a Vice
President of the IDF and a member of its Executive, and founder Chair of Clinical
Guidelines Task Force. In 2009 he was Program Chair for the IDF World Diabetes
Congress in Montreal.
In the UK, Professor Home has been Chairman of the Joint Royal College of
Physicians/Specialist Societies’ Endocrinology and Diabetes Committee and was
Senior Scientific Advisor to the UK Type 2 Diabetes Guidelines Initiative, having been
Senior Clinical Advisor to the NICE Type 1 Diabetes Guidelines Development Group.
He continues to advise NICE and the MHRA.
Internationally Professor Home has assisted in diabetes developments in many
countries, including the states of Central Asia, Kuwait (at the invitation of the
government and WHO) and other countries in connection with national diabetes
programs, and been involved in teaching and/or diabetes care provision in countries
as diverse as China, Paraguay, Malta, Russia, India, Gulf states, Indonesia, Pakistan,
and Australia.
In 1999 he became founding Chairman of the WorldWide initiative for professional
education in diabetes, and subsequently President when it was incorporated.
Lecturing and teaching on the management of diabetes (including drugs and insulin),
the organization of diabetes care (international initiatives, information technology,
optimal care delivery), and diabetes guidelines are a major part of his activity for
local, national, and international congresses, and the meetings of many transnational
societies.

Matt Kaeberlein, PhD

Director of the Healthy Aging and Longevity Research Institute, University of Washington,
USA
Dr. Matt Kaeberlein is a Professor of Pathology, Adjunct Professor of Genome
Sciences, and Adjunct Professor of Oral Health Sciences at the University of
Washington. His research interests are focused on basic mechanisms of aging in order
to facilitate translational interventions that promote healthspan and improve quality of
life. In addition to his primary appointments, Dr. Kaeberlein is the co-Director of the
University of Washington Nathan Shock Center of Excellence in the Basic Biology of
Aging, the founding Director of the Healthy Aging and Longevity Research Institute at
the University of Washington, and founder and co-Director of the Dog Aging Project.
Dr. Kaeberlein is a past President of the American Aging Association and has served
on its Executive Committee and Board of Directors since 2012. He is also a member
of the Board of Directors for the Federation of American Societies for Experimental
Biology and the Chair of the Biological Sciences Section of the Gerontological Society
of America.
Dr. Kaeberlein has published more than 170 papers in top scientific journals and
has been recognized by several prestigious awards, including a Breakthroughs in
Gerontology Award, an Alzheimer’s Association Young Investigator Award, an Ellison
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Medical Foundation New Scholar in Aging Award, a Murdock Trust Award, and the
Vincent Cristofalo Rising Star in Aging Research. His contributions have also been
recognized with Fellow status in the American Association for the Advancement of
Science, the American Aging Association, and the Gerontological Society of America.
Dr. Kaeberlein currently serves on the editorial boards for several journals, including
Science and eLife. Dr. Kaeberlein’s scientific discoveries have generated substantial
public interest, with featured stories in major media outlets including appearing on the
front page of the New York Times, the Today Show, CNN, the UK Telegraph, Popular
Science, Time Magazine, Scientific American, NPR, USA Today, National Geographic,
and many others.

Sree Kant

Head of Business Development, Life Biosciences, USA
Sree Kant leads business development at Life Biosciences and is focused on new
scientific investments and strategic partnerships. Sree comes to Life Biosciences with
18 years of varied healthcare and pharmaceutical industry experience. Previously, he
was head of early partnering strategy for Pfizer, working across different therapeutic
areas/technologies and geographies with academia, VCs/banks, CROs, and other
strategic partners. Sree was also a principal at the Boston Consulting Group, advising
large pharma and biotech on R&D strategy, as well as large M&A.
Sree has an MBA from the Indian Institute of Management and an MPH from the
Harvard School of Public Health. Sree is an invited speaker at key industry events and
conferences on subjects of R&D strategy, innovative partnering models, industryacademia collaborations, and early-stage technologies and investments.

Brian Kennedy, PhD

Director of the Centre for Healthy Ageing at the National University Health System,
Singapore
Dr. Brian Kennedy is internationally recognized for his research in the basic biology of
aging and as a visionary committed to translating research discoveries into new ways
of delaying, detecting, and preventing human aging and associated diseases.
Dr. Kennedy is a Professor in the Departments of Biochemistry and Physiology at
National University Singapore and Director of the Centre for Healthy Ageing at the
National University Health System. From 2010 to 2016, he was the President and
CEO of the Buck Institute for Research on Aging. Currently he remains as a Professor
at the Institute. Dr. Kennedy also has an adjunct appointment at the USC Davis
School of Gerontology.
Dr. Kennedy is also actively involved in biotechnology companies, serving in consulting
and Board capacities, as well as Scientific Director of Affirmativ Health. Dr. Kennedy
also serves as a Co-Editor-In-Chief at Aging Cell.
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Nora Khaldi, PhD

Founder and CSO of Nuritas, Ireland
Dr. Nora Khaldi is the founder and Chief Scientific Officer of Nuritas, a company
helping to solve some of the greatest challenges in biology and medicine.
Dr. Khaldi is disrupting the status quo of drug discovery by integrating artificial
intelligence (AI) and big data to extract peptides from food-based material for the
development of therapies to address a broad range of health areas. She has a unique
interdisciplinary background in mathematics, bioinformatics, and molecular biology.
Since launching in 2014, Nuritas has grown rapidly, boasts well-known funders and
support from the EU Horizon 2020 and the EIB, and has raised $65M to date.
In 2017, Dr. Khaldi was named Woman of the Decade in Business and Leadership at
the Women Economic Forum (WEF) European Union Event and received the Rising
Star Prize from the Tech Excellence Awards. In 2019, she was inducted into the Young
Global Leaders, the World Economic Forum’s foundation for remarkable leaders under
40. Dr. Khaldi continues to lead the Nuritas team in its goal of reaching billions of
people with their life-changing ingredients, working with global leaders such as Nestle
and BASF.
Dr. Khaldi has a PhD in Molecular Evolution and Bioinformatics as well as a Masters in
Mathematics.

Eric Kihlstrom

Strategic Director of Aging Analytics Agency and Secretariat for the UK All-Party
Parliamentary Group (APPG) on Longevity, UK
Eric Kihlstrom is a Partner of Longevity.Capital, a specialized hybrid investment fund
for the longevity industry. Eric is also Strategic Director of Aging Analytics Agency
and of Head of Industry Collaboration at Longevity International, the Secretariat for
the UK All-Party Parliamentary Group (APPG) on Longevity. Eric is an established
innovation professional with background in large corporations (General Electric,
KPMG), as well as disruptive new startups in technology and healthcare.
Previously, Eric was the Interim Director for the UK Government’s Industrial Strategy
Challenge Fund – Healthy Ageing. The Healthy Ageing Challenge Fund is a £98
million fund to invest in innovations enabling people to live better for longer. Eric was
responsible for scoping the challenge and facilitating collaborations with industry,
government, third sector, and academia to unlock opportunities deriving from the UK
and global demographic shift.
Eric studied Economics at the University of Pennsylvania and has an MBA from New
York University. He runs the UK chapter of the global innovation network Ageing2.0.
He is a Freeman of the City of London at the Worshipful Company of Information
Technologists. He speaks French, completed the Paris, Berlin, and New York
marathons, and is now an avid swimmer.
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Brian Leyland-Jones, MB, BS, PhD, FRACP, FRCPC

Ti Chief Medical Officer and Scientific Advisory Board Member for the National Foundation
for Cancer Research (NFCR), USA tle
Dr. Brian Leyland-Jones is the Chief Medical Officer and Scientific Advisory Board
Member for the National Foundation for Cancer Research (NFCR). He also serves as
the CMO of OTraces and the N OF 1 Mission, and CSO of The Darwin Foundation,
collectively devoted to the implementation of prevention and cure of malignancy
globally. He sits on several national and international boards, including the Asian
Foundation for Cancer Research (AFCR), NED Biosystems, Non-Pareil, and Ratio,
and is Director Emeritus for the WIN Consortium. He founded Xanthus, AKESOgen,
and Viviphi.
Dr. Leyland-Jones joined the academic staff at Memorial Sloan-Kettering Cancer
Center and New York Hospitals after medical school, with a special research
interest in early phase clinical, clinical pharmacological, and biomarker evaluation
of many anticancer compounds, including the platinums and anthracycline analogs
in use today. In 1983, he moved to the National Cancer Institute (NCI) to head
the Developmental Chemotherapy section. During his time with the NCI, he was
responsible for the overall development of approximately 70 anti-cancer compounds
in various stages of transition from in vitro screening to Phase III clinical trials,
including overseeing the early development of paclitaxel in Phase 1 and 2 trials.
From 1990 to 2000, he served as founding chair of Oncology and director of the
McGill University Comprehensive Cancer Center. He recruited and built a broad
multifaceted cancer center, including a robust cross-hospital clinical trials enterprise,
with deep clinical pharmacologic and biomarker support. Dr. Leyland-Jones continued
as the Minda de Gunzberg Chair in Oncology and professor of medicine at McGill
University in Montreal, Canada, for 7 additional years, focusing on the development
and biomarker strategies of several of the new targeted oncologic agents.
Dr. Leyland-Jones joined Emory University in 2007. As Director of the Winship
Cancer Center and Associate Vice-President of Health Sciences, Dr. Leyland-Jones
led the Center
to obtain National Cancer Institute Cancer Center Designation, the first in the State
of Georgia, and for the first time in 30 years. Dr. Leyland-Jones was instrumental in
building the Genomics Medicine Program at the Avera Cancer Institute in Sioux Falls,
SD, where he was the Vice President of Molecular and Experimental Medicine from
2014-2019. Dr. Leyland-Jones’ principal academic contributions have been in the
fields of anticancer therapy development, the pharmacodynamics, pharmacokinetics,
and pharmacogenetics of oncological clinical trials, the translation of preclinical
models into the clinic, biomarker endpoints in Phase I/II clinical trials, and screening
and mechanistic studies of novel targeted and chemotherapeutic anticancer agents.
Dr. Leyland-Jones holds biochemistry, medical, and doctoral degrees from the
University of London. Following residency training at Hammersmith, Brompton,
St. Bartholomew’s, and London hospitals, he completed a clinical pharmacology
fellowship at Cornell University and a medical oncology fellowship at Memorial
Sloan-Kettering Cancer Center. He is the recipient of numerous research grants,
and has served as principal, co-principal, and co-investigator on more than 100
clinical studies. He has authored and co-authored more than 210 peer-reviewed
articles and book contributions, 25 books and book chapters, 425 abstracts, and
35 patents. He has a robust speaking and private consulting practice that takes him
all over the world.
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Jennifer Ligibel, MD

Director, Leonard P. Zakim Center for Integrative Therapies and Healthy Living, Dana-Farber
Cancer Institute, USA
Dr. Jennifer Ligibel is an Associate Professor at Harvard Medical School and the
Director of the Leonard P. Zakim Center for Integrative Therapies and Healthy Living
at the Dana-Farber Cancer Institute.
Dr. Ligibel’s research focuses on the impact of lifestyle interventions on cancerrelated outcomes in women with breast cancer. She has conducted a number of
studies looking at the impact of exercise and weight loss interventions on patients’
quality of life and symptoms after cancer diagnosis and is currently leading an NCIfunded Phase III clinical trial that will test the impact of a weight loss intervention on
the risk of disease recurrence in more than 3000 overweight and obese women with
early-stage breast cancer.
Dr. Ligibel is also the Chair of the American Society of Clinical Oncology
Subcommittee on Energy Balance, which has developed patient and physician
materials to help facilitate healthy lifestyle changes after cancer diagnosis.

Joan Mannick, MD

Co-Founder and CMO of resTORbio, USA
Dr. Joan Mannick is CMO of resTORbio, a clinical stage biotechnology company that
is a spin-out of Novartis and developing medicines that target the biology of aging
to treat or prevent aging-related diseases. Prior to joining resTORbio, Dr. Mannick
was an Executive Director in the New Indications Discovery Unit of the Novartis
Institutes of Biomedical Research.
Prior to joining Novartis in 2010, Dr. Mannick was a Medical Director at Genzyme
working in multiple therapeutic areas. Prior to Genzyme, Dr. Mannick was a faculty
member at Harvard Medical School and University of Massachusetts Medical
School. Her NIH-sponsored laboratory focused on the role of protein S-nitrosylation
in physiology and pathophysiology.
Dr. Mannick received her BA from Harvard College and her MD from Harvard
Medical School. She completed her residency in Internal Medicine at Brigham and
Women’s Hospital and an Infectious Disease fellowship as part of the Harvard
Combined Infectious Disease Program. She is board-certified in Internal Medicine
and Infectious Diseases.

Susan Mayne, PhD

Director of FDA Center for Food Safety and Applied Nutrition, USA
Susan Mayne, PhD, is the Director of the Center for Food Safety and Applied Nutrition
(CFSAN) at the U.S. Food and Drug Administration (FDA). In this position, Dr. Mayne
leads the Center’s development and implementation of programs and policies related
to the composition, quality, safety, and labeling of foods, food and color additives, and
cosmetics. CFSAN also oversees diet and health initiatives, which include fostering
the development of healthier foods and ensuring that consumers have access to
accurate and useful information to make healthy food choices. The FDA foods
program is responsible for approximately 80% of the U.S. food supply, which includes
approximately $400 billion in domestic food and $50 billion in imported food. The
Center is comprised of 1000 staff with a budget of over $300 million.
continued...
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An internationally recognized public health leader and scientist, Dr. Mayne received
a BA in chemistry from the University of Colorado. She earned a PhD in nutritional
sciences, with minors in biochemistry and toxicology, from Cornell University. She
came to the FDA from Yale University, where she was the C.-E.A. Winslow Professor
of Epidemiology and the Associate Director of the Yale Comprehensive Cancer Center.

Jamie Metzl

Author of Hacking Darwin: Genetic Revolution and the Future of Humanity, USA
Jamie Metzl is a technology futurist and geopolitical expert, novelist, entrepreneur,
media commentator, and Senior Fellow of the Atlantic Council. In February 2019,
he was appointed to the World Health Organization expert advisory committee on
developing global standards for the governance and oversight of human genome editing.
Jamie previously served in the U.S. National Security Council, State Department,
Senate Foreign Relations Committee, and as a Human Rights Officer for the United
Nations in Cambodia. He is a former Partner of a New York-based global investment
firm, serves on the Advisory Council to Walmart’s Future of Retail Policy Lab, is a
faculty member for Singularity University’s Exponential Medicine conference, was
Chief Strategy Officer for a biotechnology company, and ran unsuccessfully for
the U.S. House of Representatives from Missouri’s Fifth Congressional District in
Kansas City in 2004. Jamie has served as an election monitor in Afghanistan and the
Philippines, advised the government of North Korea on the establishment of Special
Economic Zones, and is the Honorary Ambassador to North America of the Korean
Ministry of Trade, Industry, and Energy.
Jamie appears regularly on national and international media discussing Asian economic
and political issues, and his syndicated columns and other writing on Asian affairs,
genetics, virtual reality, and other topics are featured regularly in publications around
the world. He is the author of a history of the Cambodian genocide, the historical
novel The Depths of the Sea, genetics thrillers Genesis Code and Eternal Sonata, and,
most recently, the non-fiction book, Hacking Darwin: Genetic Revolution and the Future
of Humanity.
A founder and co-chair of the national security organization Partnership for a
Secure America, Jamie is a board member of the International Center for Transitional
Justice, the American University in Mongolia, and Parsons Dance, and a member
of the Advisory Board of the Brandeis International Center for Ethics, Justice, and
Public Life. He is a member of the Council on Foreign Relations and is a former
White House Fellow and Aspen Institute Crown Fellow. Jamie holds a PhD in Asian
history from Oxford, a JD from Harvard Law School, and is a magna cum laude, Phi
Beta Kappa graduate of Brown University.

James Peyer, PhD

Founder and Managing Partner, Kronos BioVentures, USA
James Peyer, PhD, is the Founder and Managing Partner of Kronos BioVentures, a
biotechnology fund investing in breakthrough therapeutics that affect fundamental
mechanisms of the natural degeneration we call aging. He created Kronos to explore
the potential of our newfound knowledge of what makes us age, believing that
medicines derived from this knowledge will enable the greatest medical breakthroughs
of the 21st century. Kronos founds, invests, and builds biotech companies.
continued...
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Previously, James founded and built Apollo Ventures, a life science investment arm of
a group of impact-minded family offices in Europe. He built Apollo from its founding,
and it is now one of the world’s leading investors in longevity biotech. James led
investments in Cleara Biotech, Aeonian Pharmaceuticals, and Samsara Therapeutics.
Before Apollo, James worked as a McKinsey consultant, earned his PhD at UT
Southwestern as a National Science Foundation fellow, and got his undergraduate
with special honors from the University of Chicago.

Dennis Purcell

Founder and Senior Advisor, Aisling Capital, USA
Dennis Purcell is the Founder of Aisling Capital LLC and currently serves as a Senior
Advisor. Previously, he served as the Senior Managing Partner. Prior to Aisling Capital,
Mr. Purcell served as Managing Director of the Life Sciences Investment Banking
Group at Chase H&Q (formerly Hambrecht & Quist, “H&Q”) for over five years. While
at H&Q, he was directly involved with over two hundred completed transactions
and supervised over $10 billion of financing and advisory assignments in the
pharmaceutical, biotechnology, and medical products industries. During his tenure,
BioWorld and other industry publications cited H&Q as the leading underwriter of
life sciences securities. Prior to joining H&Q, Mr. Purcell was a Managing Director in
the Healthcare Group at PaineWebber, Inc.
Mr. Purcell is a frequent commentator on the industry and has been honored in the
“Biotech Hall of Fame” by Genetic Engineering News, named to the Biotechnology
All-Stars list by Forbes ASAP, honored as one of the top 50 Irish-American
businessmen, and cited as one of the top 100 contributors to the biotechnology
industry.
Mr. Purcell has served as a director of Aton Pharma, Bridge Pharmaceuticals, Cengent
Therapeutics, Dynova Laboratories, Paratek Pharmaceuticals, Valentis, and Xanodyne
Pharmaceuticals. He has served as a member of the Advisory Council at Harvard
Medical School, the Board of Directors of the Biotechnology Industry Association,
as well as the New York Biotechnology Association, the Irvington Institute, and on
the board of L.E.K. Consulting. He currently sits on the board of Real Endpoints,
Summus Global, Inc., Life Science Leader Magazine –Editorial Advisory Board, NY
BIO Association, and is a member of The University of Delaware Investment Visiting
Committee Member.
Mr. Purcell received his MBA from Harvard Business School and his BS in Accounting
from the University of Delaware

Lucy Rose

Founder and President of The Cost of Loneliness Project; Former Director, Division of Drug
Advertising and Marketing, CDER, FDA, USA
Ms. Lucy Rose is founder and president of The Cost of Loneliness Project and founder
and CEO of Lucy Rose and Associates (LRA), LLC, a global consulting firm. Ms. Rose’s
combination of education and experience in for-profit, non-profit, government, and
patient care settings, coupled with her extensive experience as a trainer and educator,
provides the depth of knowledge and expertise necessary to equip pharmaceutical
companies to face a rapidly changing future.
continued...
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From 1995-97, Ms. Rose served as the Director of the Office of Training and
Communications for the Center for Drug Evaluation and Research (CDER) of the
Food and Drug Administration. There she designed and implemented programs
to improve external communications with the pharmaceutical industry, health
care professionals, and consumers. Additionally, she designed and implemented
programs to improve employee performance, including leadership and management
development. Examples of programs introduced during Ms. Rose’s leadership include:
design and implementation of CDER’s World Wide Web Site, Live Satellite Educational
TV programs with the pharmaceutical industry, comprehensive introductory training
programs for new reviewers, and design and implementation of CDER’s crisis
communication program.
Ms. Rose led CDER’s Division of Drug Marketing, Advertising and Communications
(DDMAC) from 1993 to 1995. In this capacity, she was responsible for the regulatory
oversight of all prescription drug advertising and marketing to US health care
professionals and consumers. Among those challenges encountered during her
leadership were the CME (Industry Supported Scientific and Educational Activities)
Guidance and Direct to Consumer Broadcast Advertising considerations.
Prior to joining FDA, Ms. Rose was associated for seven years with Mead Johnson
Pharmaceuticals, a division of Bristol-Myers Squibb Pharmaceuticals. She began her
career as a sales representative, served as a regional sales trainer, and for four years
was the District Sales Manager of the Washington, DC, district.
Ms. Rose earned a BS degree in biology from Salem College in Winston-Salem, NC,
and an MBA from Averett College. In addition, Lucy graduated from the Wake Forest
University Physician Assistant Program as a board-certified Physician Assistant.
Ms. Rose has been honored with a number of awards. The FDA twice selected her for
their highest leadership accolade, the Award of Merit, for her leadership at DDMAC
and at the Office of Training and Communication. DTC Perspectives and PHAME have
elected her to their respective Direct To Consumer Hall of Fames for her many years
of leadership in the DTC arena. Additionally, she speaks extensively at professional
conferences on the regulatory and compliance issues surrounding the promotion of
prescription drugs.

Ed Saltzman

Executive Chairman, Cello Health BioConsulting, USA
Mr. Ed Saltzman is Executive Chairman of Cello Health BioConsulting (CHBC),
previously Defined Health, after having led the sale of Defined Health to Cello Health
in 2017. CHBC is a leading strategic business development advisory firm that serves
senior executives in pharma, biotech, and investment sectors in the US, Europe,
Japan/Asia, and Israel. Ed possesses a vast knowledge of the pharmaceutical and
biotechnology industry accumulated over 25+ years of consultancy at Defined Health
to pharma, biotech, specialty pharma, and investors. From this breadth and depth of
experience, he provides guidance to CHBC’s senior project leadership that works with
clients across multiple therapeutic areas.
Mr. Saltzman is a well-regarded and in-demand speaker on industry issues and
has been recognized widely as an early “spotter” of key trends that go on to have
significant impact within the life sciences industry, especially those that pertain to
the licensing and business development field. He has spoken over the past 20 years
to large audiences at Defined Health’s Therapeutic Insight and Cancer Progress
conferences, the Licensing Executives Society Annual Meeting, and numerous industry
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conferences. In addition to these public events, Mr. Saltzman has presented targeted
strategy briefings and held discussions privately with scores of boards of directors,
executive management committees, and licensing and business development teams
at large pharma, specialty pharma, and biotech companies, as well with the leading
life sciences venture capital firms. He notably coined the term “Proof of Relevance”
to describe indisputable demonstration of clinical and economic value in drug
development. He is a recent recipient of the LES Frank Barnes Mentoring Award for
his contributions to education in the life sciences sector.
Ed held prior positions at the Ayerst Laboratories unit of American Home Products,
where he was responsible for evaluating and forecasting compounds being considered
for licensing, and at FIND/SVP, where he managed the Healthcare Information Center.
Ed serves as a Venture Advisor to the Israel Biotech Fund, is on the Board of Directors
of Vidac Pharma, and is a member of the Licensing Executives Society (LES) and the
New York Pharma Forum. He is a graduate of New York University.

Vittorio Sebastiano, PhD

Co-Founder of Turn Biotechnologies and Assistant Professor of Stanford University, USA
Dr. Vittorio Sebastiano is an Assistant Professor in the Department of Obstetrics and
Gynecology at Stanford School of Medicine. His lab has established a new technology
named ERA (Epigenetic Reprogramming of Aging), which repurposes the conceptual
idea of reprogramming, with the goal to promote epigenetic rejuvenation of adult
cells leaving their identity untouched. This new technology was patented and is being
implemented by Turn Biotechnologies, of which Dr. Sebastiano is co-founder and
Chair of the Scientific Advisory Board.
In 2009, Dr. Sebastiano completed a postdoctoral fellowship at the laboratory of Dr.
Marius Wernig at Stanford University, where he implemented the newly discovered
iPSC technology and was among the first to demonstrate that iPSCs can be efficiently
derived, genetically modified, and implemented for cell therapy in genetic diseases
(Sebastiano et al., 2014, Science Translational Medicine).
Dr. Sebastiano completed his undergraduate and graduate studies at the University of
Pavia, Italy, where he studied murine germ cells and preimplantation development and
where he pioneered cellular reprogramming by Somatic Cell Nuclear Transfer. He
joined the Max Planck Institute for Molecular Biomedicine as a postdoctoral fellow
under the mentorship of Dr. Hans Robert Schöler, where he continued his research on
cellular reprograming, germ cells biology, and embryonic development.

Thomas Seoh

President and CEO, Kinexum, USA
Thomas Seoh is President and CEO of Kinexum, a strategic advisory firm that provides
regulatory, clinical, CMC and other translational guidance for life science product
development. He is an entrepreneur/executive who has held senior leadership
positions in public and private pharmaceutical, biotech and medical device companies
for over 25 years.
Mr. Seoh began his career as a corporate attorney in New York and London, then
assumed legal management positions with the Consolidated Press group in Livonia,
MI, then the ICN Pharmaceuticals group in Costa Mesa, CA. He next became
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VP, General Counsel and Secretary, and later, SVP Corporate and Commercial
Development, of Guilford Pharmaceuticals, a NASDAQ-listed company in Baltimore
which commercialized GLIADEL® wafer for glioblastoma multiforme and developed
the propofol pro-drug LUSEDRA® and small molecules for Parkinson’s disease. He
then became CEO of venture-backed Faust Pharmaceuticals in Strasbourg, France,
with a repurposed compound in Phase II for Parkinson’s patients, a re-positioned
molecule for Duchenne muscular dystrophy and a GPCR drug discovery platform.
Mr. Seoh subsequently served in leadership positions of medical device startups
developing an ex vivo liver dialysis device, a novel mechanical thrombectomy
device for Deep Vein Thrombosis and stroke and a state-of-the-art neurocatheter,
and a plant-based skin substitute wound dressing. He has served on industryuniversity advisory boards at Johns Hopkins School of Medicine and the University
of Maryland Baltimore County. He holds an AB in Philosophy and History and a JD
from Harvard University.

Bimal Shah, MD

Chief Medical Officer of Livongo Health, USA
Dr. Bimal Shah is responsible for Livongo’s strategic clinical product vision, clinical
content, and clinical research and analytics. Dr. Shah previously served as the
company’s Senior Vice President for Clinical and Strategic Partnerships, where he
provided clinical guidance and launched Livongo’s first cardiovascular product offering,
assisted in strategic pursuits, and explored opportunities to expand Livongo’s offerings
into other parts of the healthcare market.
Prior to Livongo, Dr. Shah was the Service Line Vice President at Premier, Inc., for
its real-world evidence business. Prior to Premier, Dr. Shah served as an Assistant
Professor at Duke University, where he held numerous leadership positions in
research programs and clinical administration.
Dr. Shah graduated from the University of North Carolina – Chapel Hill with the
highest honors and earned both a MD and MBA from Duke University. Dr. Shah
completed his residency in Internal Medicine at Stanford University before finishing
a General Cardiology fellowship at Duke University. He is also a member of both
the Board of Advisors for the Duke School of Nursing and Board of Visitors for the
University of North Carolina – Chapel Hill. Dr. Shah is a practicing cardiologist.

David Sinclair, PhD

Co-Director of Paul F. Glenn Center for the Biology of Aging, Harvard Medical School, USA
Dr. David Sinclair is a tenured Professor of Genetics at Harvard Medical School, coDirector of the Paul F. Glenn Center for the Biology of Aging Research at Harvard
Medical School, and Conjoint Professor at the University of New South Wales,
Sydney. He is best known for his work on genes and small molecules that delay aging,
including the sirtuins, NAD precursors, and other epigenetic modifiers. He serves as
co-chief editor of the scientific journal Aging and has received 35 honors, including
being one of Australia’s leading scientists under 45, the Australian Medical Research
Medal, the NIH Director’s Pioneer award, TIME magazine’s list of the “100 most
influential people in the world” (2014) and the “Top 50 people in Healthcare” (2018).
He was elected an Officer of the Order of Australia in 2018.
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Jay Skyler, MD, MACP

Professor of Medicine, Pediatrics and Psychology at the University of Miami, USA
Dr. Jay Skyler is currently Professor of Medicine, Pediatrics, and Psychology in the
Division of Endocrinology, Diabetes, and Metabolism at the University of Miami. He
is also Deputy Director for Clinical Research and Academic Programs at the Diabetes
Research Institute, University of Miami.
For 22 years, Dr. Skyler was Study Chairman for the National Institutes of Health
(NIH)-sponsored Diabetes Prevention Trial for T1DM (DPT-1) and its successor, the
NIH T1DM TrialNet Clinical Trials Study Group (TrialNet), which were clinical trials
networks aimed at preventing T1D or interdicting the T1D disease process. Dr. Skyler
had continuous grant support from NIH from 1979 to 2015.
Dr. Skyler is closely involved with many scientific societies and has served as President
of the American Diabetes Association, the International Diabetes Immunotherapy
Group, and the Southern Society for Clinical Investigation; and Vice-President of the
International Diabetes Federation. He was founding Editor-in-Chief of Diabetes Care
(an American Diabetes Association publication with a current impact factor of 15.270),
founding Scientific Editor of the International Diabetes Monitor, and currently is
Senior Editor of Diabetes Technology & Therapeutics.
Dr. Skyler is the recipient of the 1992 Banting Medal for Service from the American
Diabetes Association, the 2014 Distinction in Endocrinology Award from the
American College of Endocrinology, the 2015 Distinguished Faculty Scholar Award
from the Faculty Senate of the University of Miami, the 2015 Mary Tyler Moore/S.
Robert Levine Award for Distinction in Clinical Research from the Juvenile Diabetes
Research Foundation, the 2016 Distinguished Alumnus Award from Jefferson Medical
College, and the 2017 Josiah K. Lilly Award from the American Diabetes Association.
Dr. Skyler received his MD from Jefferson Medical College. He did postgraduate
training at Duke University and NIH.

Charles Stacey, MD

President and CEO of Cerecin, USA
Dr. Charles Stacey is President and CEO of Cerecin, a clinical-stage biotechnology
company developing innovative therapeutics for brain health and neurological
diseases. Prior to joining Cerecin, Dr. Stacey was with Inventages, the Nestlé-backed
healthcare venture capital group, with $1.5B under management. Prior to Inventages,
Dr. Stacey ran an orthopedic medical device company and worked for a number
of early-stage healthcare companies. He received his medical degree from King’s
College London and practiced as a trauma and reconstructive surgeon. Dr. Stacey also
completed an MBA at the London Business School and the Wharton School.
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Lawrence Steinman, MD — Co-Chair

Professor of Neurology and Neurological Sciences, Pediatrics and Genetics, Stanford, USA
Dr. Lawrence Steinman is Professor of Neurology, Neurological Sciences and Pediatrics
at Stanford University and was Chair of the Stanford Program in Immunology from
2001 to 2011. His research focuses on what provokes relapses and remissions
in multiple sclerosis (MS), as well as antigen-specific therapy in type 1 diabetes,
neuromyelitis optica, and myasthenia gravis. He is taking forward a pivotal clinical trial
with antigen-specific tolerization therapy for type 1 diabetes.
Dr. Steinman co-founded several biotech companies, including Neurocrine, Atreca,
Katexco, and Tolerion. He was a Director of Centocor from 1988 until its sale to
Johnson and Johnson.
Dr. Steinman was senior author on the 1992 Nature article that led to the drug
Tysabri, which is approved for MS and Crohn’s disease.
Dr. Steinman graduated magna cum laude in physics from Dartmouth College and
holds a MD from Harvard Medical School. He was a post-doctoral fellow in chemical
immunology fellow at the Weizmann Institute of Science. After his neurology
residency, he remained on the faculty in 1980. Dr. Steinman has received numerous
honors, including the John M. Dystel Prize in 2004, the Javits Neuroscience
Investigator Award from the NINDS twice, the Charcot Prize in MS research, and
the Cerami Prize in Translational Medicine. Dr. Steinman is a member of the National
Academy of Sciences and the National Academy of Medicine.

Pietro Antonio Tataranni, MD

Deputy Chief Scientific Officer and Senior Vice President of Life Sciences for PepsiCo R&D,
USA
Dr. Pietro Antonio Tataranni is the Deputy Chief Scientific Officer and Senior Vice
President of Life Sciences for PepsiCo R&D. Dr. Tataranni joined PepsiCo in September
2018 and is responsible for leading the development and execution of a nutrition
and bio-sciences strategy in support of the company’s portfolio transformation and
Winning with Purpose agenda.
Prior to joining PepsiCo, Dr. Tataranni was Senior Vice President, Head of Global
Medical Affairs, Diabetes & Cardiovascular Business Unit at Sanofi, where he was in
charge of medical strategy worldwide and operations for mature markets. Previous
responsibilities within the group included the roles of Vice President Global Medical
Affairs, Medical Director Europe, Vice President for the Metabolism Medical Unit in
the US affiliate (20062008), and Medical Director for the Metabolism Franchise (2005-2006). Between
1999 and 2004, he was Head of the Obesity, Diabetes and Energy Metabolism Unit
at the Phoenix Epidemiology and Clinical Research Branch of the National Institutes
of Health in the US and Director of the Clinical Research Center at the same
institution from 2000 through 2004.
Dr. Tataranni is an avid researcher who has published and lectured extensively at
national and international meetings on obesity, diabetes, and their cardiometabolic
complications. He has authored more than 100 original manuscripts, in addition to
contributing to numerous review articles and book chapters. Professional awards
presented to Dr. Tataranni include the NIH Fellowship Award for Research Excellence
(FARE) in 1998 and the North American Association for the Study of Obesity
(NAASO)-Lilly Scientific Achievement Award in 2004.
continued...
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Dr. Tataranni is a native of Italy. He graduated from Catholic University School
of Medicine in Rome in 1990 and went on to receive a specialty diploma in
Endocrinology, Metabolic Diseases and Diabetes there.

Karen Tracy

Vice President, Strategic Alliances and Integrated Communications, The Gerontological
Society of America (GSA), USA
Ms. Karen Tracy is GSA’s vice president of strategic alliances and integrated
communications. She is a forward-thinking healthcare association executive who is
skilled in translating vision, strategies, and objectives into firm revenues, improved
performance, and increased organizational visibility. She has more than 35 years of
experience in the healthcare industry. Her responsibilities at GSA include overseeing
the Society’s multi-stakeholder collaborations such as the National Adult Vaccination
Program, Cognitive Impairment Detection and Earlier Diagnosis Initiative, and
Corporate Advisory Panel, among others. She also serves on the senior leadership
team that establishes organizational policy and presents to the GSA Executive
Committee on budget, strategic planning, and performance.
For 18 years, Ms. Tracy held various leadership positions at the American Pharmacists
Association (APhA), including oversight of the association’s alliances with corporate
sponsors. She concluded her tenure as the senior vice president of a $10 million
integrated communications and information division and member of the APhA
senior management team. Prior to joining APhA, she served as vice president at
Trinity Communications and VoxMedica, healthcare communication firms based in
Philadelphia that worked closely with the pharmaceutical industry.
Ms. Tracy holds a BS degree in economics and a minor in political science from the
University of Delaware, where she currently serves as an executive mentor. She is a
member of the Marketing Research Association and a supporter of the Brain Injury
Association of America.

Kris Verburgh, MD

Researcher at the Free University Brussels, Belgium, and Venture Partner of Longevity Vision
Fund
Dr. Kris Verburgh is an expert on the future of medicine and biotechnology, with
a focus on aging and longevity. He examines how new technologies will disrupt
medicine, health(care), and our lifespan, which trends and paradigm shifts in the
medical field are happening, and what impact the fourth industrial revolution will have
on our bodies and brains.
As a researcher at the Free University of Brussels, Dr. Verburgh studies aging and
longevity, and how insights into aging can be used to improve health and lead to
better prevention and treatment of various aging-related diseases and obesity.
Dr. Verburgh created a new scientific field, nutrigerontology, that studies how
nutrition influences aging and the risk of aging diseases such as heart disease and
dementia. Besides lifestyle interventions, he researches how new biotechnologies
can address aging and improve longevity, and could in the near future even partially
reverse the aging process itself.
Dr. Verburgh is also a researcher at the Center Leo Apostel for Interdisciplinary Studies
(CLEA) and a member of the Evolution, Complexity and Cognition (ECCO) group,
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which studies how complexity, creativity, and intelligence can arise in nature, our body
and mind. He is a venture partner at the Longevity Vision Fund, a $100 million fund
that invests into new technologies that focus on aging and longevity. He is a faculty
member for the Future of Medicine and Longevity at Singularity University Benelux.
Dr. Verburgh wrote his first science book when he was 16 years old. At age 28, he had
written four science books. His latest two books address health, longevity and new
developments in biotechnology.
Dr. Verburgh gives talks on new developments and paradigm shifts in medicine,
neuroscience, healthcare, and longevity. He gave lectures for the European Parliament,
Cambridge University, Singularity University, TEDx, international companies, and
various academic, financial and governmental institutes and organizations.

Ryan Walsh

Vice President for Client Services at Real Endpoints, USA
Ryan Walsh is Vice President for Client Services at Real Endpoints, a strategic
consultancy wholly focused on market access and reimbursement. In this capacity,
Ryan is responsible for marketing and promotional activities, product and service
quality, and, most importantly, client development and support. Ryan focuses his time
in the areas of market access and payer strategy, including pricing, payer contracting,
and reimbursement considerations. With an expansive background in market access,
as well as retail and specialty pharmacy, Ryan has a unique perspective and insight on
healthcare delivery and, ultimately, provider and patient access in the US.
Ryan joined Real Endpoints from Novartis, where he was a leader in the market access
organization with responsibility for market access strategy development and execution
for the immunology portfolio.
Prior to Novartis, Ryan worked at Walgreens, where he led the development and
implementation of a portfolio of innovative, multichannel solutions to provide value
to global biopharmaceutical manufacturers in the areas of commercial strategy and
patient acquisition and retention.
Additionally, Ryan has developed a variety of pharmaceutical and trade industry
experience over the course of a career focused on market access strategy and
marketing, operations, clinical training, and sales through a variety of roles at
Walgreens, Merck, and Schering-Plough.

Michael West, PhD

Founder and CEO of AgeX Therapeutics, USA
Dr. Michael West has focused his academic and business career on the application of
developmental biology to age-related degenerative disease. He is founder and Chief
Executive Officer of AgeX Therapeutics, Inc., a biotechnology company focused on
the emerging field of interventional gerontology. He formerly served as CEO/CoCEO at BioTime, Inc., a regenerative medicine company, from 2007 to 2017. Prior
to that, he held various positions, including Chairman, CEO, and CSO at Advanced
Cell Technology, Inc., which re-branded as Ocata Therapeutics and was acquired by
Astellas Pharma in 2016 for $379 million.
In 1990, Dr. West founded Geron (Geronology) Corporation with backing from
venture capital firms Kleiner, Perkins, Caufield & Byers, and Venrock, recruiting for

TARGETING METABESITY 2019

15-16 OCTOBER 2019

WASHINGTON, DC

SPEAKERS

35

its scientific team Drs. Elizabeth Blackburn, Carol Greider, and Jack Szostak, who
collectively went on to win the Nobel Prize in Medicine. While at Geron, Dr. West
created the research consortium that led to the first isolation of human embryonic
stem cells.
Dr. West has penned numerous articles for peer-reviewed scientific journals and is the
author of The Immortal Cell: One Scientist’s Quest to Solve the Mystery of Human
Aging (DoubleDay, 2003). He has been a guest on NBC’s Meet the Press and has
testified before the U.S. Congress on the lifesaving potential of regenerative medicine.
Dr. West received his BS from Rensselaer Polytechnic Institute in 1976, MS in Biology
from Andrews University in 1982, and PhD from Baylor College of Medicine in 1989
concentrating on the biology of cellular aging

Janet Woodcock, MD

Director of FDA Center for Drug Evaluation and Research, USA
Janet Woodcock is Director of the Center for Drug Evaluation and Research (CDER)
at the Food and Drug Administration (FDA). In 2015, Dr. Woodcock also assumed
the role of Acting Director of CDER’s newly formed Office of Pharmaceutical Quality
(OPQ). Dr. Woodcock first joined CDER in 1994. For three years, from 2005 until
2008, she served FDA’s Commissioner, holding several positions, including Deputy
Commissioner and Chief Medical Officer, Deputy Commissioner for Operations, and
Chief Operating Officer. Her responsibilities involved oversight of various aspects
of scientific and medical regulatory operations. Before joining CDER, Dr. Woodcock
served as Director of the Office of Therapeutics Research and Review, and Acting
Deputy Director in FDA’s Center for Biologics Evaluation and Research.
Dr. Woodcock received her MD from Northwestern Medical School and completed
further training and held teaching appointments at the Pennsylvania State University
and the University of California in San Francisco. She joined FDA in 1986.

Michael Zemel, PhD

Founder and Chief Scientific Officer of NuSirt Biopharma, USA
Dr. Michael Zemel is founder and CSO of NuSirt Biopharma, where he leads research
programs focused on energy-sensing and development of therapeutics for diseases
of aging and over-nutrition. Previously, he was Professor of Nutrition and of Medicine
at the University of Tennessee from 1990-2012, where his work focused on energy
sensing, muscle-fat cross-talk, and regulation of adipocyte metabolism. Prior to the
University of Tennessee, he served on the faculties of Endocrinology and of Nutrition
at Wayne State University and as Research Endocrinologist at the VA Medical Center
associated with Wayne State from 1980-1990, where his work focused on endocrine
regulation of cell signaling and downstream effects on both blood pressure regulation
and insulin sensitivity. He founded NuSirt Biopharma in 2007.
Dr. Zemel received his PhD in Physiology and Nutrition at the University of
Wisconsin-Madison.
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Alex Zhavoronkov, PhD

CEO of InSilico Medicine, USA
Dr. Alex Zhavoronkov is the founder and CEO of InSilico Medicine, a global leader in
the next-generation artificial intelligence technologies for drug discovery, biomarker
development, and aging research. At InSilico, he pioneered the applications of
generative adversarial networks and reinforcement learning techniques for generating
the novel molecular structures with the desired properties and generation of synthetic
biological and patient data. His group was the first to develop the deep-learned multimodal predictors of age for drug discovery and biomarker development. He set up the
R&D centers in 6 countries, including the United Kingdom, Korea, Russia, Hong Kong
SAR, and Taiwan ROC.
Prior to founding InSilico Medicine, Dr. Zhavoronkov worked in senior roles at ATI
Technologies (acquired by AMD in 2006), NeuroG Neuroinformatics, and YLabs.AI and
established the AgeNet.net competitions and Diversity.AI initiatives. He is co-founder
and CSO of the Biogerontology Research Foundation (BGRF), a registered UK charity
focusing on age-related diseases.
Since 2012, Dr. Zhavoronkov published over 120 peer-reviewed research papers and
2 books, including “The Ageless Generation: How Biomedical Advances Will Transform
the Global Economy” (Palgrave Macmillan, 2013). From 2014 to 2018, he presented
at over 200 academic and industry conferences.
Dr. Zhavoronkov serves on the editorial boards of some of the highest-impact
journals in the field, including Aging, Aging Research Reviews, Frontiers in Genetics
of Aging, Trends in Molecular Medicine, and chairs the Annual Aging Research for
Drug Discovery Forum (6th annual in 2019) at the Basel Life. Dr. Zhavoronkov holds
two bachelor degrees from Queen’s University, a master’s in Biotechnology from
Johns Hopkins University, and a PhD in Physics and Mathematics from Moscow State
University. He is the adjunct professor of artificial intelligence at the Buck Institute for
Research on Aging.
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Investigating the mechanisms of beta-cell glucolipotoxicity protective small molecules
Jonnell Candice Small,1,2 Bridget Wagner,2 Aidan Joblin-Mills,3 Amit Choudhary,2,4,5 Andrew Munkacsi3
1

Harvard University
2
Broad Institute,
3
Victoria University of Wellington

4
5

Harvard Medical School
Brigham and Women’s Hospital

Background: Type 2 Diabetes (T2D) is marked by insulin resistance in peripheral tissues like the liver and
skeletal muscle, combined with progressive beta-cell failure leading to loss of beta-cell mass. In 1980 the
global prevalence of T2D was 108 million. In 2016 prevalence had sky-rocketed to 422 million. The fastest
rates of increased T2D prevalence are occurring in middle- and low-income countries where food insecurity
and food deserts are leading to increased consumption of more readily available high fat and high sugar
foods that subsequently lead to obesity. It has been shown that increased levels of circulating glucose and
free fatty acids (FFA) associated with obesity lead to beta-cell death, which in turn reduces insulin producing
beta-cell mass. However, the mechanisms governing this glucolipotoxic (GLT) response have yet to be fully
understood and currently there are no therapeutic options to address this facet of beta-cell loss in T2D.
Objectives: Executing a high-throughput screen with subsequent validation studies, compounds protecting
rat beta-cell line INS1-E from glucolipotoxic cell death, were identified. The mechanisms by which these
compounds conferred a cytoprotective effect were then investigated. The ultimate goal is to identify a tool
compound which be used to probe beta-cell health and survival, potentially serving as a lead compound in
future drug discovery campaigns to mitigate the glucolipotoxic response.
Methods: INS1-E cells were plated in 384 well-plate format and incubated for 48 hours in media containing
glucose, and sodium palmitate to induce glucolipotoxic cell death. Cells were co-incubated with pintransferred compounds ranging in concentration from 5µM to 20µM for the 48 hours. Hit compounds were
designated as those with z-scores greater than or equal to three in both of two replicates. Cell-titer glo
reagent (Promega) was used to read out cell viability in primary screen. Caspase-glo reagent (Promega) was
used to read out caspase 3/7 activation in the secondary screen.
Results: Executing a high-throughput small molecule screen of ~20,000 compounds, we identified four with
previously identified cellular targets which protect rat pancreatic beta-cell line INS1-E from glucolipotoxic
death, and one novel compound with no previously known cellular targets. Known hit compounds fell into
two distinct categories: unsaturated fatty acid derivatives and kinase inhibitors. Unsaturated fatty acids,
anandamide (AEA) and AM404 are known ligands for the CB1 and TRPV1 receptors. Pharmacological
pertubation of CB1 and TRPV1 signaling revealed CB1 and TRPV1 antagonism does not affect the beta-cell
protective effect of AEA and AM404 in INS-1E cells. Structure-activity relationship (SAR) analysis of the
unknown compound revealed a defined stereochemistry required for its cellular activity.
Conclusions: While CB1 and TRPV1 receptors are known to be involved in regulating beta-cell health,
it appears signaling through these receptors is not a significant avenue by which anandamide (AEA) and
AM404 exert their cytoprotective effects in high glucose, high palmitate conditions. It remains to be
determined whether CB1 or TRPV1 signaling is actually activated by AEA and AM404 during glucolipotoxic
conditions. Treatment with more potent CB1 and TRPV1 receptors agonists did not recover INS1-E viability
in glucolipotoxic conditions. Further mechanistic studies are underway to identify the specific cellular targets
of the two known kinase inhibitors identified. Identification and validation of these cellular targets will prove
useful for future drug discovery campaigns aimed at beta-cell survival in the context of type 2 diabetes.
Acknowledgements/Funding Sources: Harvard Chemical Biology Program NIH Training Grant (no. T32
GM095450), Therapeutics Graduate Program Training Grant (no. T32 GM007306)
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Genetics of metabesity in diversity outbred mice: A preclinical research model for weight gain metabesity
phenotypes influenced by calorie restriction weight loss phenotypes
John Edgar French,1 Melissa VerHague,2 Jody Albright,1 Brian Bennett,3 Stephen Hursting1
1
2

University of North Carolina — Chapel Hill
University of North Carolina Nutrition Research Institute

3

Human Research Laboratories, Agricultural
Research Service

Background: The association between obesity and related chronic diseases, including cancer, type 2
diabetes, cardiovascular disease, etc. has been well-documented in clinical trials and preclinical homozygous
inbred mouse models. The data from mouse models supports mechanistic and human population relevance
and the impact of obesity. However, both clinical, as well as preclinical approaches, have significant
limitations to understanding the genetic basis for etiology of obesity and associated diseases. Homozygous
inbred mouse models may not apply directly to human population biology. Clinical research may be
confounded by missing heritability (low minor allele frequencies in different ethnic populations) and as well
as other unknown and unquantified variables. New experimental genetically-diverse mouse research models
(Collaborative Cross recombinant inbred lines or CC RIL and the incipient CC derived Diversity Outbred
mice) now available have demonstrated preclinical to clinical translational potential.
Objectives: To develop a pre-clinical population-based mouse model based on diet-induced obesity
followed by calorie restriction to model clinical studies of weight loss in obese patients and determine the
translational research potential to clinical studies.
Methods: Using two independent cohorts of 50 female and 50 male genetically-diverse DO mice obtained
from different breeding generations we conducted a diet-induced obesity (DIO, 60% kcal fat) over 12wks, in which the obese DO mice were then calorie restricted (30% reduction of 6% kcal fat, DIO-CR) for
8-wks. Body weight and composition were determined along with metabolomics (blood, urine) and fecal
matter (microbiome) were collected before study start, bi-weekly during each treatment phase, and at study
termination. Statistical tests have showed no significant difference (F-test ranged 0.89-1.28) between
individual and pooled cohorts for each sex for quantitative trait loci (QTL) using R/qtl2 mapping.
Results: The quantitative data illustrate inter-individual differences in terms of weight gain and weight loss
stratification between DO mice that simulate human variation. Body composition (weight gain, fat%, etc.),
biomarkers of insulin resistance (branched chain amino acids (BCAA) catabolism showed an average 2.21
fold decrease between baseline (0-wk) and 12-wks DIO and an average 1.78 fold increase in BCAA levels
following 8-wks caloric restriction with loss of fat%. Fasting glucose (4-hr) showed 4 interacting significant
QTLs supported by HOMA-IR (glucose-insulin) values. Interestingly each QTL identified contains a published
mouse QTL associated with an obesity-related disease phenotype.
Conclusions: The distribution of weight-gain and weight loss in DO mice simulates observations from
clinical research. The results demonstrate the relative power and reproducibility of haplotype linkage analysis
in Diversity Outbred mice. The 12-wk DIO induced fasting glucose-insulin levels identified four interacting
QTLs associated with insulin resistance. The QTLs identified on mouse Chr 1, 3, 4, and 12 were associated
withglucose metabolism, body mass index, atherosclerosis), and total cholesterol. The DO QTL QTL founder
haplotypes explains the greatest amount of the phenotypic variance of interest. Based on this data we can
design studies using selected CC RIL mice and retest under the same DIO-CR conditions to aid validation
candidate genes and determine reproducibility. Biological plausibility to further support the haplotypephenotype association can be established through predicted network/canonical pathway analysis based
upon gene ontology platforms. These results increase the potential for translational research opportunities in
genetically-diverse mouse models.
Acknowledgements/Funding Sources: The National Cancer Institute, 3R35CA197627-03, 08/1/201807/31/2020
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Health economic impact of pre-operative care in metabolic and bariatric surgery
Hung-Lun Chien,1 Ignace Janssen,2 Frances Carr,1 Valerie Monpellier3
1

Medtronic

2

QURO

3

Nederlandse Obesitas Kliniek

Background: Metabolic surgery is shown to be a safe and effective intervention for both obesity and type
II diabetes, with durable outcomes 5 years post-surgery. While mandatory weight loss prior to surgery is a
contentious issue with efficacy and patient safety concerns, behavioral interventions before metabolic or
bariatric surgery have shown to change patient behavior and post-surgical medical follow-up, which can
impact weight loss and co-morbidity improvements. However, pre-operative multi-disciplinary counselling
is not a standard part of treatment and often not reimbursed. In this study we will assess if there is an
economic benefit of pre- surgical counselling in patients who undergo metabolic or bariatric surgery.
Objectives: For metabolic and bariatric surgery patients, evaluate the association between the amount of
pre-operative multi-disciplinary care and the ensuing healthcare utilization costs of the operation and the
first-year post-surgery.
Methods: A retrospective study design was conducted using Truven Marketscan® 2014-2016 commercial
claims data. Adult patients who continuously enrolled for 12 months pre- and post-index bariatric
procedures were included. Patients without any post-surgery visits and with negative payments were
excluded in the study. We used ICD 9/10 procedure and CPT codes to define bariatric/metabolic surgery
and comorbidities. Polynomial regression was used to find the critical point of number of pre-visits and
the combined healthcare utilization cost of the operation and the costs of the first post-operative year. A
generalized liner model was used to adjust patient comorbidity and demographics, and estimated payment
differences between pre-visit categories.
Results: After applying inclusion criteria, 15,498 patients were included. The average overall costs for the
operation and the first post-surgery year were $46,166 per patient (median=$31,776; SD=$64,790). For
patients with 0-2 visits prior to surgery, the average costs were $56,311 (SD=$139,023). The combined
healthcare utilization cost was $40,554 (87.8% compared to overall mean costs, SD=$54,430) for patients
with 3-12 visits, $49,171 (SD=$61,495) for 13-29 visits, and $66,695 (SD=$84,843) for ≥30 visits (Figure
1). Regression results also showed patients with 3-12 pre-visits had the lowest healthcare utilization cost.
After adjusting patient characteristics, the estimated healthcare utilization cost difference between patients
with 0-2 pre-visits and 3-12 pre-visits was $8,040 (95% CI: $2,884-$13,197). For pre-visits of 13-29
and 30+, the estimated differences were $2,262 (95% CI: $206-$4,318) and $14,367 (95% CI: $10,585$18,150). Notably, the patients with 0 and 1 pre-visits had wider variations and more outliers than those
with 2+ pre-visits.
Conclusions: Based on these results we can conclude that healthcare utilization costs after bariatric/
metabolic surgery differ greatly based on pre-operative care use. Contrary to common beliefs, patients with
3-13 pre-operative visits had the lowest costs and cost variance. This might be explained by a preparation
of these patients for the changes they face after surgery. There seems to be an economic opportunity for
standardization of preoperative care in metabolic surgery.
Acknowledgements/Funding Sources: Medtronic
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CSF1R inhibitor-induced microglial reduction and environmental enrichment improve age-related metabolic
decline in middle-age female mice
Seemaab Ali
The Ohio State University

Background: Chronic metabolic dysfunction is becoming an increasingly common comorbidity of
aging. Furthermore, the adipose organ is now being seen as a driver of aging-related morbidity. Despite
understanding aging as a life-long process involving interactions between individuals and their environment,
nutrition, and lifestyle, limited studies address the dynamics of environment interactions with aging or
aging therapeutics. We previously demonstrated environmental enrichment (EE) is an effective model for
studying improved metabolic health and overall healthspan in aged mice. EE acts through the hypothalamic
sympathoneural adipocyte axis, by which EE induces BDNF expression in the hypothalamus, relays
sympathetic tone to adipose tissue, and ultimately reduces circulating leptin. Previously, we identified
neuroinflammatory markers downregulated in the hypothalamus after EE. Hypothalamic inflammation
through microglia is a common pathway for developing both obesity and systemic aging pathologies.
However, microglia are multifaceted immune cells and are involved in neurogenesis and BDNF-induced
synaptic plasticity, as well.
Objectives: Here we investigated whether aged microglia are involved with the metabolic decline in mice
starting in middle age. First we determined whether microglia were necessary for or inhibitory to the
metabolic benefits of EE, through their action in the hypothalamus. By using the CSF1R inhibitor PLX5622,
we depleted microglia from the CNS and measured metabolic improvement in EE compared to SE animals.
Further, we assessed whether PLX5622 impacted the hypothalamic EE gene expression signature or EEinduced microglial changes. Finally, we examined peripheral adipose macrophage effects of PLX5622, as
they may relate to the adiposity and glucose tolerance improvements seen in EE.
Methods: Using the CSF1R inhibitor PLX5622, given by diet (PLX), microglia numbers were specifically
reduced from the CNS of 11-month old wild-type female mice. Mice were then housed in either standard
environment (SE) or EE for 8 weeks. Body composition, glucose tolerance, and pyruvate tolerance were
measured after 5 weeks of housing. Adipose depots were measured at sacrifice. Hypothalamic microglial
depletion was confirmed by IHC, and hypothalamic gene expression was assessed by qRT-PCR. Splenic and
adipose tissue macrophages were isolated and categorized by flow cytometry for pro- or anti-inflammatory
polarization, and to identify other immune cell impacts of PLX5622 treatment. Adipose tissue gene
expression was also measured by qRT-PCR.
Results: EE housing reproduced reduced adiposity and improved glycemic control. Compared to normal
chow-fed mice (NCD), PLX failed to reduce overall adiposity. However, PLX in combination with EE
dramatically improved metabolic outcomes in middle-aged mice over PLX or EE alone. Inguinal, gonadal,
and retroperitoneal adipose tissue depots were all significantly reduced by both treatments. Chronic PLX
treatment depleted 75% of microglia from the hypothalamus and reduced markers of inflammation. EEinduced HYP gene expression signature, including BDNF, was not blocked by PLX despite the reduction of
microglia. Adipose tissue remodeling was observed in response to CSF1R inhibition which may contribute
to the combined benefits seen in EE with PLX. Specifically, CD11c+, CD206+ and CD11c–, CD206+
macrophages were significantly depleted in response to PLX.
Conclusions: Overall, our results suggest inflammatory microglia contribute to adiposity in older mice, and
reducing microglia numbers significantly improves metabolic outcomes. Furthermore, EE improvements
are not dependent on microglia and may be inhibited by inflammatory microglia in middle and old age. We
identified adipose tissue macrophage modulation in response to PLX5622 which may provide benefits in
combination treatments. Significant benefits exist from combined drug and lifestyle interventions in agingrelated metabolic syndrome, and PLX5622 has potential as a therapy for aging-related obesity.
Acknowledgements/Funding Sources: This work was supported by NIH grants CA163640, CA166590, and
AG041250 to L. Cao; CA210087 to M. A. Caligiuri.
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Environmental enrichment inhibits progression of Lewis Lung Carcinoma (LLC1) in aged female mice
Nicholas Jonathan Queen,1 Ryan Wilkins,1 Hong Deng,2 Seemaab Ali,1 Xiaokui Mo,1 Wei Huang,1 Tao Zhu,2 Lei Cao1
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Background: Our previous work has shown that environmental enrichment (EE) initiated at middle age
results in improved murine healthspan. EE provides physical, cognitive, social, and somatosensory stimuli that
lead to metabolic and behavioral improvements. Aged-EE mice display reduced adiposity, reduced circulating
leptin, improved glycemic control, enhanced motor ability, reduced anxiety, and increased hypothalamic brainderived neurotrophic factor (BDNF). We have also demonstrated that EE inhibits the progression of multiple
types of solid tumors in young mice.
The relationship between aging, disease, and metabolism has come to the forefront as researchers/clinicians
attempt to understand the lifespan-healthspan interplay. Given this area of focus and previous successes
with aging-EE and cancer-EE models, we decided to assess whether EE could inhibit tumor progression
in aged animals. Other researchers have shown the importance of age on Lewis lung carcinoma (LLC1)
tumor progression and have suggested a link between cancer progression and age-related dysregulation in
angiogenesis and metabolism.
Objectives: We chose to assess LLC1 progression in an aging-EE model, hypothesizing that EE would be
able to mitigate age-related declines in both metabolism and ability to fight LLC1. Here, we assess metabolic
fitness, LLC1 tumor progression, and LLC1 tumor pathology in young and aged female mice.
Methods: To investigate whether EE could inhibit LLC1 tumor progression in aged animals, young adult
(3 month old) and middle-age (14 month old) female C57BL/6 mice were randomized to live in standard
environment (SE) or EE. Body weight and food intake were monitored weekly. Beginning at 4 weeks post
housing, mice were subject to metabolic assessments—including echoMRI in vivo imaging and a glucose
tolerance test—to assess metabolic function. At 8 weeks post housing (5 months old for young mice;
16 months for aged mice), mice were inoculated with 2.5 x 105 LLC1 cells subcutaneously and tumor
progression was monitored. Following sacrifice, markers of tumor invasiveness, proliferation, angiogenesis,
and vascularization were assayed via qPCR and immunohistochemistry.
Results: EE resulted in decreased adiposity (38.9% of SE for aged mice) and increased lean mass (105.7%
of SE for aged mice) as measured in vivo. A glucose tolerance test revealed that EE resolved an age-related
deficit in glycemic control (P<0.0001). In vivo adiposity measurements were confirmed at sacrifice, with
EE mice showing a decrease in adiposity in subcutaneous and intraperitoneal adipose depots. Consistent
with previous results, EE lowered circulating leptin (12.7% of SE for aged mice). An age-related deficit in
hypothalamic Bdnf was ameliorated by EE.
In aged mice, EE significantly slowed tumor progression (P=0.0007). Additionally, aged-EE mice displayed a
decreased tumor volume (46.9% of SE) and mass (43.2% of SE). Immunohistochemistry revealed EE reduced
Ki67, CD31, VEGF, COX2, CXCR4, and CXCR12 within tumors, indicating reduced invasiveness, proliferation,
angiogenesis, and vascularization of EE tumors. Many of these results were additionally confirmed in qPCR of
tumor samples.
Conclusions: Overall, our results suggest that EE, an environmental paradigm providing various beneficial
stimuli, yields health improvements in aged mice. EE mitigated age-related declines in both metabolism and
ability to fight LLC1. Future experiments will work to further characterize the EE-aging LLC1 tumor signature.
In absence of good health, global lifespan increases will result in a large burden for healthcare providers. As
such, there is a pressing need to understand the processes by which healthspan can be increased. The work
confirms and builds upon previous results in our lab, suggesting that EE improves metabolism and results
in improved outcomes following a cancer challenge. Together, these results highlight the important role
environmental factors play in healthy aging.
Acknowledgements/Funding Sources: This work was supported by NIH grants CA163640, CA166590, and
AG041250 to L. Cao.
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Antibody-mediated inhibition of CD38 for the treatment of metabolic disorders
Wim van Schooten,1 Pranjali Dalvi,1 Kevin Dang,1 Suhasini Iyer,1 Harshad Ugamraj,1 Roland Buelow,1 Claudia
Chini,2 Eduardo Chini,2 Karina Kanamori Mendes,2 Gina Warner,2
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Background: Longevity-associated Sirtuins (SIRT) are tightly regulated by the bioavailability of nicotinamide
adenine dinucleotide (NAD+). Recent studies implicate NAD+ as a central enzymatic co-substrate in
processes governing cellular aging and health span. Decreases in NAD+ levels, underlies age-related
functional and metabolic decline, while rising NAD+ levels has beneficial effects that are mediated via
enhanced SIRT activity. Intracellular NAD+ pools are maintained by balanced activity of its synthesizing and
consuming enzymes of NAD+ and its precursors; Nicotinamide Mononucleotide (NMN) and nicotinamide
ribose (NR). The major consuming ectoenzyme CD38 accepts a wide range of substrates (NAD+, NMN,
and NR) and is recognized as the principal enzyme responsible for reduced NAD+ bioavailability in aging.
A multifunctional enzyme, CD38 is expressed highly on hematopoietic cells such as T cells, B cells, and
macrophages, as well as stromal and endothelial cells.
Objectives: Development of a safe and effective CD38 hydrolase inhibiting antibody for the treatment of
metabolic disorders.
Methods: Immunization of transgenic rats expressing human heavy chain antibodies (UniRats) in
combination with next-generation sequence analysis of the antibody repertoire resulted in the identification
of a large number of anti-CD38 heavy chain antibodies (UniAbs). Extensive screening allowed identification
of UniAbs inhibiting human CD38 hydrolase activity, as well as a surrogate UniAb specific for mouse CD38.
CD38 inhibiting UniAbs were produced with silenced Fc regions that have no immune effector functions.
UniAbs were evaluated in in vitro and in vivo models, including models of aging and inflammation.
Results: Teneobio’s antibodies are uncompetitive inhibitors of CD38. Incubation of CD38+ cells in vitro
with hydrolase-inhibiting UniAbs resulted in significantly elevated intracellular NAD+ levels. In addition,
incubation of human immune cells with CD38 inhibiting UniAbs did neither induce activation nor apoptosis
of CD38+ cells suggesting favorable safety profiles. Administration of a single dose of antibody to mice
lead to a sustained increase of NAD+ and NMN in the tissues and serum. The NAD+ levels and NADase
activities phenotype was similar to CD38-/- knockout mice. All these results together suggest that the
extracellular enzymatic domain of CD38 regulates intracellular NAD+ levels.
Conclusions: CD38-hydrolase inhibiting UniAbs with silenced Fc regions cause significantly increased
NAD+ levels in animals and may be effective therapeutics for metabolic diseases.
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Metabolic dysregulation in the Alzheimer brain: Challenges and opportunities
Samuel Henderson
Cerecin

Background: Alzheimer’s disease (AD) is a progressive neurological disorder that primarily affects the
elderly. There are few treatment options and the incidence of the disease will rise dramatically in the next
30 years with the aging population. Recent failures of amyloid based therapies have brought the amyloid
hypothesis of AD into question. One characteristic feature of AD is decreased cerebral glucose metabolism
most notable in the posterior cingulate and parietal, temporal and prefrontal cortices. This pattern of
hypometabolism has been identified in at-risk individuals well before clinical signs of dementia become
evident, including young adults at familial or genetic risk of AD.
Objectives: Other targets for AD drug treatment are gaining in prominence including the metabolic
dysregulation present in AD. A review of the evidence for these metabolic defects and treatment approaches
will be presented.
Methods: A review of the literature surrounding metabolic defects in AD was conducted including analysis
of data from recent trials conducted with ketone body-based therapeutics.
Results: Historically, hypometabolism in AD has been viewed as representing loss of synaptic activity
either through cell atrophy or reduction in synaptic and dendritic fields. However, increasing evidence
has pointed to a fundamental cellular or metabolic defect in AD that may precede neuronal failure. This
defect is likely to be heterogeneous in nature, and not solely the end-product of amyloid-beta peptides
and hyperphosphorylated tau. While the brain is limited in its fuel choices, it can utilize ketone bodies as
alternative energy substrates to glucose and the induction of ketosis has been tested in AD patients both
through ketogenic diets and by supply exogenous ketogenic substrates.
Conclusions: The results of these promising studies will be presented.
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Circadian peak dopaminergic activity response at the biological clock pacemaker (suprachiasmatic nucleus) area
mediates the metabolic responsiveness to a high-fat diet
Shuqin Luo, Yahong Zhang, Anthony Cincotta
VeroScience LLC

Background: In the wild, vertebrate species exhibit marked annual cycles of metabolism, oscillating
between obese and lean conditions during particular seasons of the year. The seasonal obese condition is
coupled with the hyperinsulinemic, insulin-resistant state similar to the human metabolic syndrome. This
obese insulin-resistant state imparts a survival advantage to the animal during an ensuing/existing season
of low/no food (particularly glucose) availability. Importantly, among the seasonal species studied, the shift
from the obese, insulin-resistant state to the lean, insulin-sensitive condition does not require a change
in photoperiod and can occur without any change in food consumption. Investigations of such seasonal
metabolism under controlled laboratory conditions have identified important roles for the endogenous
circadian biological clock system, particularly the circadian rhythm of dopamine (DA) input signaling to the
biological clock area in the hypothalamus (the suprachiasmatic nuclei; SCN) in the regulation of seasonal
metabolism and of seasonality itself (defined as a change in physiological responsiveness to a particular
photoperiod at a particular time of year).
Objectives: We postulated that this ancient circadian dopamine-SCN control system for whole body
regulation of fuel metabolism may modulate the sensitivity of the body to the obesity/insulin resistanceinducing effects of a high-fat diet (HFD) and, as such, play an important role in regulating the metabolic
syndrome-inducing effects of the westernized diet of modern man. Our investigations were undertaken
aiming to (i) identify an anatomical source of dopaminergic projections to the SCN and/or to peri-SCN
neurons that may communicate with the SCN and (ii) determine the circadian activity of such dopaminergic
circuitry and what, if any, is the influence of the obese-insulin-resistant state induced by HFD feeding
upon such circadian dopaminergic input-SCN communication activity. Most importantly, a second series of
follow-on studies investigated the impact of circadian-timed, dopamine local administration to the identified
dopaminergic neuron terminals at the peri-SCN region upon metabolism of animals made obese/insulin
resistant by HFD feeding.
Methods: Sprague-Dawley rats or spontaneously hypertensive rats [SHR], (10-12 weeks of age) were
housed individually, fed either a high fat diet or regular rodent chow diet and maintained on 14 hour daily
photoperiods for 6-8 weeks. A series of studies were conducted following the HFD or chow treatment
period while animals were still maintained on the respective diets for an additional 2 weeks to 1) identify
the anatomy of dopaminergic neurons within the peri-SCN region utilized Fluorogold retrograde tracing and
tyrosine hydroxylase (TH) dual immunohistochemistry and Quantitative polymerase chain reaction (qPCR)
of D1 and D2 dopamine receptor mRNA expression at the SCN; 2) assess daily rhythm of supramammillary
nucleus (SuMN ) dopaminergic neuronal activity and a daily rhythm of dopamine release from peri-SCN
neurons by in vivo microdialysis in lean animals and those made obese/insulin resistant by HFD feeding; 3)
exam SCN neuron electrophysiological responsiveness to peri-SCN/SCN area dopamine in rats fed either
regular chow or HFD by in vivo electrophysiology recordings; 4) investigate the impact of daily dopamine
administration to the peri-SCN region at the time of day of its natural daily peak in the peri-SCN of lean
insulin-sensitive animals on metabolism of obese, insulin resistant rats held on a HFD.
Results: We identified the SuMN as a novel site providing the majority of dopaminergic neuronal input to
the SCN. We further identified dopamine D2 receptors within the peri-SCN region as being functional in
mediating SCN responsiveness to local dopamine. In lean, insulin-sensitive rats, the peak in the circadian
rhythm of dopamine release at the peri-SCN coincided with the daily peak in SCN electrophysiological
responsiveness to local dopamine administration. However, in rats made obese and insulin resistant by
high-fat diet (HFD) feeding, these coincident circadian peak activities were both markedly attenuated
or abolished. Reinstatement of the circadian peak in dopamine level at the peri-SCN by its appropriate
circadian-timed daily microinjection to this area (but not outside this circadian time-interval) abrogated
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the obese, insulin-resistant condition without altering the consumption of the HFD. This circadian-time
dependent effect of dopamine input at the SCN also involved a reduction in noradrenergic activity at the
VMH and PVN of the hypothalamus, where increased noradrenergic activity is known to precipitate the
obese insulin resistant condition.
Conclusions: The present study has identified a previously unrecognized circadian dopaminergic neuronal
input modulator system to the biological clock comprised of a circadian rhythm of dopamine release
at the peri-SCN area from SuMN neurons and a circadian rhythm of SCN neuron electrophysiological
responsiveness to such dopamine release (at the dopamine D2 receptor) in the regulation of peripheral fuel
metabolism. In lean animals, the circadian peaks of these dopaminergic stimulus and response rhythms (are
programmed to) coincide, whereas, in animals made obese/insulin resistant by HFD feeding, the daily peaks
in these circadian rhythms of both dopamine release and electrophysiological response to dopamine at the
SCN are markedly attenuated. The reversal of this attenuated circadian peak in dopamine signal at the
peri-SCN/SCN of HFD-induced obese/insulin-resistant animals by the appropriately circadian timed daily
1-minute pulse infusion of dopamine directly to the peri-SCN area reverses the obese, insulin-resistant,
glucose intolerant state, with concurrent reduction in noradrenergic activity at the VMH and PVN, whereas
dopamine treatment outside this circadian temporal window is ineffectual with respect to producing this
metabolic response. Thus, modulation of a disrupted circadian dopaminergic neuroendocrine regulation of
metabolism may be an effective means of treating a host of metabolic disorders.
Acknowledgements/Funding Sources: VeroScience LLC, Tiverton RI and S2 Therapeutics, Bristol, TN
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Hypothalamic supramammillary nucleus (SuMN) activity regulates peripheral fuel metabolism and body
composition
Yahong Zhang, Tsung Tsai, Anthony Cincotta
VeroScience LLC

Background: The supramammillary nucleus (SuMN) consists of a heterogeneous population of neurons (i.e
glutamatergic, GABAergic, neuropeptidergic and dopaminergic) with extensive neuroanatomical connections
to a wide range of brain structures (e.g., entorhinal cortex, hippocampus, lateral septum, mesolimbic systems,
hypothalamus and raphe nuclei). To date, established SuMN function has been mainly as an integration
and modulation center of cognitive and emotional aspects of behavior including motivated behavior such
as those associated with feeding. Recently, the satiety hormone GLP-1 and the hunger hormone ghrelin
were found to bind their respective receptors within the SuMN to reduce and induce feeding respectively.
More importantly, it was demonstrated that the SuMN dopamine neurons contribute predominantly to
the circadian dopamine activity at the biological clock (suprachiasmatic nuclei; SCN) region in rats which is
important in regulating peripheral energy balance and glucose tolerance. We therefore hypothesized that
the level of neuronal activity at the SuMN plays an important role in regulating body weight and peripheral
fuel metabolism and that the dopamine neurons at the SuMN contribute significantly to such function.
Objectives: In Study 1, we examined the impact of global inhibition of the SuMN (SuMNi) with a triple
neuronal inhibitory cocktail of GABAa receptor agonist (Muscimol) plus AMPA and NMDA glutamine
receptor antagonists (CNQX and dAP5) on peripheral metabolism including glucose tolerance, insulin
sensitivity, body weight/fat and feed efficiency.
In Study 2, we further examined the role of SuMN dopamine neurons in modulating these peripheral
metabolic parameters in animals with a SuMN-selective knockdown of tyrosine hydroxylase (TH, a rate
limiting enzyme in dopamine synthesis) using a virus-mediated shRNA targeting a specific gene sequence of
tyrosine hydroxylase.
Methods: Study 1 — High fat diet (HFD)-resistant rats were selected based on resistance to body weight
(BW) gain of >/= 25% after 4 weeks of HFD feeding. These rats were subsequently divided into 2 groups
(12 per group) and treated with either vehicle or triple inhibitory cocktail (Muscimol/CNQX/d-AP5)
(3.6/1.8/120 nmol/day) locally infused at the SuMN via an implanted osmotic mini-pump for 2 weeks. Such
treatment was followed by a glucose tolerance test (GTT) and assessments of body composition, feed
efficiency, and plasma levels of insulin, triglycerides, and leptin.
Study 2 — Rats fed regular chow were divided into 2 groups (10 per group) and subjected to intraSuMN virus inoculation containing AAV-TH-shRNA (to knock down endogenous tyrosine hydroxylase
activity) or control (AAV-scrambled-shRNA). The efficiency of TH knockdown was verified as loss of TH
immunoreactivity at the SuMN. A GTT was performed 11 weeks post virus inoculation and BW and food
consumption were monitored during this time period. Animals were sacrificed ~1 week after the GTT
and epididymal and retroperitoneal white adipose tissues (eWAT and rWAT) were weighed and plasma
triglyceride, insulin and leptin were analyzed using ELISA kits. Also, mitochondria activity of eWAT was
assessed by in vitro oxygen consumption rate of cultured adipocytes.
Results: Study 1 — Compared with vehicle, SuMNi triple cocktail increased GTT glucose area under curve
(AUC) by 43% (p=0.007) without change in insulin AUC. As a result, Matsuda ISI and Belfiore ISI were
decreased by 49% (p= 0.023) and 44% (p=0.038) respectively indicating insulin resistance. Moreover, BW
gain in the SuMNi triple cocktail group was 4 fold greater than vehicle group (11 % increase vs 3% increase,
p=0.001) accompanied by an increase in epididymal, retroperitoneal and total white adipose tissue (WAT)
by 73% (p=0.004), 69% (p=0.005) and 72% (p=0.004) respectively and in cumulative food consumption by
32% (p=0.0002). Moreover, feeding efficiency (g BW gain per g of food consumed over the study period)
was increased by 111% (p=0.009). SuMNi triple cocktail induced hyperinsulinemia (162%, p=0.03) (with no
change in fasting glucose) and insulin resistance as reflected by an increase in HOMA-IR (169%, p= 0.043).
TARGETING METABESITY 2019

15-16 OCTOBER 2019

WASHINGTON, DC

POSTERS

47

Plasma leptin and triglyceride were also increased by 163 % (p= 0.0015) and 75 % (p=0.02) respectively by
SuMNi triple cocktail. These detrimental metabolic effects of SuMNi triple cocktail were also observed in
rats fed low fat regular chow (data not shown).
Study 2 — Compared with control rats, SuMN-selective TH knock down increased GTT glucose AUC by
27% (p=0.009) with no change in insulin AUC (p= 0.99). The SuMN-selective TH knockdown increased BW
gain by 56% (0.0002), epididymal, retroperitoneal and total WAT by 45% (p=0.008), 37% (p=0.04) and 42%
(p=0.012) respectively, cumulative food consumption by 15% (p=0.0001) and feed efficiency by 25% (p=
0.048). SuMN-selective TH knockdown also increased plasma triglyceride (74%, p=0.011) and reduced
adipose tissue mitochondrial fatty acid oxidation (FAO) rate (basal FAO 51%, p< 0.0001; endogenous FAO
rate 58%, p< 0.0001; and exogenous FAO 54%, p=0.024).
Conclusion: In sum, global inhibition of SuMN neuronal activity induces metabolic syndrome (MS)
including glucose intolerance, insulin resistance, obesity accompanied by increased feed efficiency and
fat accumulation. Moreover, these body composition effects of global SuMN neuronal inhibition could
recapitulated by selective SuMN dopamine neuronal inhibition which was also observed to reduce adipose
fatty acid oxidation rate, an event increased by systemic dopamine agonist treatment. These findings
indicate that the level of SuMN neuronal activity is inversely related to the level of metabolic syndrome in
both rats resistant to the fattening effects of a high fat diet and in those maintained on regular low fat chow.
Dopaminergic activity within this nucleus appears to be involved in its regulation of glucose tolerance,
energy balance and body composition as loss of this dopaminergic activity was sufficient to produce
the obese, glucose intolerant condition in rats maintained on regular low fat chow. The SuMN is neuroanatomically constructed to coordinate multiple neuronal circuits that regulate overall metabolic status. This
coordination includes integration of the SCN-centered circadian neuronal circuit controlling neuroendocrine
modulation of metabolism with those centers regulating aspects of mood and feeding behavior (e.g.,
prefrontal cortex, mesolimbic system, hippocampus, amygdala). As such, the SuMN may represent a brain
locus critically involved in the neurophysiological coupling of depression, anxiety, disrupted feeding behavior,
and altered sleep/wake architecture with the metabolic syndrome. Attention to control of SuMN function
may provide insights into management of psychological and metabolic derangements manifested in insulin
resistance syndrome.
Acknowledgements/Funding Sources: VeroScience LLC, Tiverton RI and S2 Therapeutics, Bristol, TN
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Dopamine D1 plus D2 receptor co-activation ameliorates metabolic syndrome and nonalcoholic fatty liver
disease (NAFLD) in mice maintained on a high fat/sucrose diet
Michael Ezrokhi, Nicholas Cominos, Anthony Cincotta
VeroScience LLC

Background: NAFLD and nonalcoholic steatohepatitis (NASH) are major metabolic diseases with high
morbidity and mortality rates and with no FDA-approved therapy. The hypothalamus is a critical control
center for metabolism. Hypothalamic dopaminergic activities comprise a major functional component of
a central regulatory system of metabolism. The circadian daily peak of dopaminergic neuronal activity at
the biological clock area, suprachiasmatic nucleus, is diminished in obese/insulin resistant vs lean/insulin
sensitive state. Studies by our laboratory and others have indicated that timed daily administration of
bromocriptine, a sympatholytic dopamine D2 receptor agonist, restores circadian central dopaminergic
activity associated with lean/insulin sensitive state, reduces body fat stores and improves carbohydrate and
lipid metabolism in a variety of animals including humans with little to no alteration of food consumption.
This effect is coupled to a reversal of elevated hypothalamic paraventricular nuclei neuropeptide Y and
corticotropin releasing hormone activities as well as elevated VMH noradrenergic activities that potentiate
obesity and insulin resistance. Such treatment also appears to correct blunted brain fuel sensing mechanisms
that initiate peripheral glucose disposal. Recent studies have demonstrated that these central dopaminergic
activities can be markedly potentiated by dopamine D1+D2 receptor coactivation.
Objectives: Daily co-administration of dopamine D1 and D2 receptor agonists to restore the circadian
peak of hypothalamic dopaminergic activity in genetic animal models of metabolic syndrome reverses this
insulin resistance, and markedly increases basal metabolic rate. However, the impact of such dopamine
agonist treatment on NAFLD in an animal model of the disease made obese and insulin resistant by high
fat plus sugar diet feeding has never been investigated. We hypothesized that timed daily dopamine
D1+D2 receptor agonist therapy may also positively impact fatty liver in high fat plus sugar diet fed animals.
The pathogenesis of NASH is a complex interaction of biochemical events in liver that involves hepatic
lipotoxicity, oxidative stress, mitochondrial dysfunction and endoplasmic reticulum stress leading to hepatic
inflammation, cell death, and fibrosis potentiated by peripheral insulin resistance, increased FFA mobilization,
and chronically elevated sympathetic tone. This study therefore investigated the impact of dopaminergic
D1+D2 co-activation upon metabolic parameters and liver biochemistry, including gene expression of key
lipid, oxidative stress balance, and inflammation regulating proteins in animals with high fat plus sugar diet
induced insulin resistance, obesity, and fatty liver.
Methods: Six week-old C57B6 male mice were maintained on 14:10 L:D photoperiods on western diet
(40 %kcal from fat and 29% kcal from sucrose) with 5% fructose drinking water for 12 weeks to induce
metabolic syndrome and liver damage and then randomized to four treatment groups (N=7-8 mice per
group): Vehicle, Bromocriptine (BC, D2 agonist, 10 mg/kg), SKF38393 (SKF, D1 agonist, 10 mg/kg), and
BC+SKF. Six additional mice were maintained on regular diet (RD) and were used as regular diet control.
Drugs and vehicles were administered daily for 21 days to all mice while they were maintained on the
western diet by IP injection 13 hours after light onset to restore the daily peak of brain dopamine activity
that is diminished by high fat/sugar diet. Following 21 days of drug treatment, mice were sacrificed and body
weight, fat pad weights, and metabolic parameters (blood glucose, serum insulin, leptin, cholesterol, and ALT)
were measured. Expression of liver gene markers of hepatic gluconeogenesis, steatosis, fatty acid oxidation,
fibrosis, inflammation, antioxidative status and ER stress by were measured by PCR, normalized for mouse
ATPF1 expression.
Results: D1+D2 but neither D1 nor D2 agonist therapy maximally improved insulin resistance, obesity, and
NAFLD. The improvement in NAFLD following timed daily D1+D2 agonist treatment was associated with
reduced hepatic expression of lipogenic, inflammatory, insulin resistance-inducing, and FFA oxidative genes
while normalizing antioxidant gene expressions (Table 1).
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All data were expressed as the means ± SE. Statistical analyses were performed using Student’s t test to
determine the treatment difference. P< 0.05 was considered statistically significant. *Different from Vehicle
saline control, P<0.05
Conclusions: Dopamine D1 and D2 receptor co-activation in animals made obese, insulin resistant,
and hyperglycemic with fatty liver by prolonged high fat plus sugar diet feeding reversed all these
pathophysiologies to an extent as exhibiting metabolic physiology similar to that of animals never exposed to
the high fat plus sugar diet. This study suggests that circadian-timed daily dopamine D1+D2 agonist therapy
may be a means of treating both type 2 diabetes and NAFLD. Considering that such dual treatment with
both D1 and D2 agonists was without notable adverse effects and dopamine D2 receptor activation with
dopamine D2 agonist Bromocriptine-QR is currently used as an anti-diabetes therapy in humans, such dual
D1 and D2 receptor co-activation may represent a plausible therapeutic strategy to treat obesity, diabetes,
and fatty liver (and potentially NASH) in man.
Acknowledgements/Funding Sources: VeroScience LLC
Table 1
Parameter

Body weight, g
Plasma glucose, mg/dl
Plasma insulin, ng/ml
HOMA-IR,
mg/dl * µIU/mL
Plasma leptin, ng/ml
Plasma cholesterol,
mg/dl
Plasma ALT, U
Epididimal fat pad, g
Retroperitoneal fat pad, g
Liver weight, g
Liver triglycerides,
mg/gram wet weight
Liver total triglyceride
content, mg/liver

Western
Diet (WD)
Vehicle
group at
study end
42.2 ± 1.1
223 ± 7
4.7 ± 1.0
64.6 ± 14.2

D1 agonist
group, %
reduction vs
WD Vehicle,
P-value
10% P<0.02
18% P<0.002
64% P<0.02
70% P<0.02

D2 agonist group,
% reduction vs
WD Vehicle,
P-value

21.3 ± 1.4
258 ± 16

42% P<0.001
17% P<0.05

99.9 ± 14.6
2.25 ± 0.09
0.83 ± 0.07
2.59 ± 0.25
70.5 ± 5.0

33%
17%
25%
24%
20%

186 ± 28

39% NS

NS
P<0.01
P<0.02
NS
NS

D1+D2 agonist
group,
% reduction vs
WD Vehicle,
P-value
17% P<0.0006
39% P<0.0001
74% P<0.01
85% P<0.002

Normal diet
control group,
% lower vs WD
vehicle, P-value

21% P<0.05
11% NS

65% P<0.0001
24% P<0.005

86% P<0.0001
59% P<0.0001

33%
13%
18%
27%
35%

58%
42%
52%
32%
46%

74%
65%
65%
53%
81%

7%
26%
12%
35%

P<0.05
P <0.0001
NS
NS

NS
NS
NS
P<0.03
P<0.002

53% P<0.006

Liver gene expression quantified by RT-qPCR
(mRNA level normalized to housekeeping gene ATPF1)
ACC1: Lipogenesis enzyme
PLIN2: Lipid accumulation marker
TXNIP: Induces oxidative stress and insulin resistance
PPARα: FFA oxidation transcription factor
CPT1: FFA oxidation enzyme
MondoA: Gluconeogenesis and lipogenesis transcription factor
MCP1: Inflammation inducing protein
TGFβ: Immune cell infiltration / fibrosis inducing cytokine
CAT: Antioxidant enzyme, defense against oxidative stress
NQO: Antioxidant enzyme, defense against oxidative stress

P<0.002
P<0.0001
P<0.0001
P<0.01
P<0.0001

64% P<0.001

D1+D2 agonist group,
% reduction vs
NAFLD Vehicle, Pvalue
42% P<0.03
41% P<0.002
58% P<0.007
39% P<0.006
39% P<0.03
36% P<0.01
74% P<0.02
56% P<0.005
39% P<0.008
50% P<0.0003
D1+D2 agonist group,
% increase vs NAFLD
Vehicle, P-value

33%
23%
84%
86%

P<0.0001
P<0.0001
P<0.007
P<0.02

P<0.002
P<0.0001
P<0.0001
P<0.0005
P<0.0001

91% P<0.001

Normal diet control
group, % lower vs
NAFLD vehicle, Pvalue
72% P<0.001
70% P<0.0001
63% P<0.008
56% P<0.001
48% P<0.02
33% P<0.03
90% P<0.01
70% P<0.003
39% P<0.009
73% P<0.0001
Normal diet control
group, % higher vs
NAFLD Vehicle, Pvalue
25% P<0.01

ATF4: transcription factor, upregulates genes that adapt cells to
26% P<0.03
ER stress
Statistical analyses were performed using Student’s 2-tailed unpaired t test. P<0.05 was considered significant vs
vehicle control group. NS: not significant.
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