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Steven H. Zeisel, MD, PhD

Director
Nutrition Research Institute
University of North Carolina at Chapel Hill

Dear Friends,

Nutrition is fast being recognized as a major player in whether we are ill or well. People everywhere are taking
interest in controlling their own health by eating what works best for them. Progressive companies are implementing
nutrition-based wellness programs for their employees because they know that a healthy workforce is the best
assurance of a healthy bottom line.

At the Nutrition Research Institute, we have dedicated our careers to exploring the potential of precision, or
personalized, nutrition for unlocking optimal health. Precision nutrition is the study of why people differ in our
metabolism and nutritional needs, and the use of this information to target the right nutrition to each individual.
With your support this past year, we continued to make exciting nutrition discoveries (pp. 6-8), which will become the
guidance healthcare professionals need to help you, their patients.

Our research is changing how the world looks at nutrition and healthcare. Thank you for your investment and here’s
to a healthy future.

Sincerely,
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The NRI is leading
research in precision
nutrition by developing
an understanding of
how our genes, the
bacteria in our gut,
and our environment
create differences in
our metabolism that
affect our individual
requirements for and

responses to nutrients.

FUNDAMENTALS

Guiding Scientific Premise

Each of us is metabolically unique. The NRI is dedicated to
finding out how these differences affect an individual’s health so
that current one-size-fits-all dietary guidelines can be replaced
with customized nutritional recommendations and actions

to improve a person’s health and quality of life. With NRI’s
discoveries, physicians and dietitians will soon be able to create
diet and exercise plans customized to your unique needs.

Nutrigenomics and Metabolomics

In Nutrigenomics, we study common variations in the spelling
of our genetic code and in the “switches” that turn our genes on
and off, and relate these to differences

Nutrigenomics and in our metabolism and nutrition needs.
Metabolomics: Th " develoni 1
New Tools to Detect ¢ gene tes s we are deve opmg wi
Individual Differences allow gene-guided recommendations
in Metabolism for individual nutrition.

With Metabolomics, we can measure thousands of metabolites
in blood or other tissues using a single, small sample. This
makes possible a complete view of our metabolism that was

not possible before. Now, we can add to gene tests the ability

to see what the changes in genes are doing to our metabolism,
and use this to make metabolomic-guided recommendations for
individual nutrition.

The Nutrition Research Institute is an international leader in
both of these new fields of science.
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PIONEERS

Saroja Voruganti, PhD
Faculty

e s toni
Rodrigo San Cristobal
Faculty Fellow

Eneda Pjetri, PhD
Postdoctoral Fellow

Grant Canipe
Graduate Student

True pioneers of science, our team of faculty
investigators, supporting scientists, lab
technicians, and administrative staff are forging
new lines of inquiry and methodology in the study
of human nutrition.

:ELENEDS
Research Technician

- A
Carolyn Harris
Executive Assistant
to the Director

Allison Hunt
Intern

Faculty & Staff

14 Administrative Staff

25 Interns



Carol Cheatham, PhD
Stephen Hursting, PhD
Natalia Krupenko, PhD
Sergey Krupenko, PhD
Philip May, PhD

Katie Meyer, ScD

Nutrigenomics

Brian Bennett, PhD
Folami Ideraabdullah, PhD

Martin Kohlmeier, MD, PhD
Steven Zeisel, MD, PhD

Susan Smith, PhD
Natalia Surzenko, PhD
Jomari Torres, MD
Manya Warrier, PhD
Saroja Voruganti, PhD

Metabolomics

Wimal Pathmasiri, PhD
Delisha Stewart, PhD
Susan Sumner, PhD




KEY FINDINGS

1. Folate gene responsible for 4. Eggs are great for some

optimal neurodevelopment. populations, but maybe not all.

In contrast to previous studies linking egg
consumption with cardiovascular disease (CVD)
risk, new research suggests that, at least for healthy
middle-aged adults, eggs and other choline-rich
foods do not increase risk.

2. Essential fatty acid ratios, not
only quantity, are important for
the brain.

5. Obesity-related cancers respond
well to calorie restriction.

Most studies on the association of obesity with
3. Effects of prenatal alcohol breast cancer risk have focused on the estrogen

exposure differ by gender. receptor-positive form of the disease. Research now
clearly extends this relationship to HER 2-positive

breast cancer and supports the anti-cancer effects of
calorie-restricted diets.

Generations affected when

vitamin D is too low.

Maternal vitamin D deficiency can alter gene

expression during critical periods of fetal

development in ways that are heritable. This means
Citations on page 8. that effects such as abnormal body weight can be

seen not only in the immediate offspring, but also in

the next generation as well.




6. A metabolic imbalance may lead

to certain liver tumors.

Deletion of the BAmt gene in mice impairs
metabolism of the dietary nutrient betaine, setting off
a metabolic chain reaction that ultimately changes
methylation, and consequently expression, of a
different set of genes. Ultimately, these changes

in gene expression lead to tumors. Variants in the
BHMT gene are common in humans, and may be
associated with certain liver cancers.

Deleting one gene important for nutrient metabolism
results in liver cancer in mice. This is a heat map of genes
with changes in the “switches” that turn genes on and off.
On the left (KO) are results from 8 mice that have the one
gene deleted; on the right are 8 mice with the gene intact.
For each mouse, the status of the switching mechanism
for many genes was measured (a switch that is more
methylated is usually turned off). Red = gene switch more
methylated; green = gene switch less methylated; black =
no change. These changes in gene switches may be why
these mice develop cancer of the liver. From Daniel S.
Lupu et al. FASEB J, 31:2090-2103 (2017).

8.

KEY FINDINGS

Environmental toxins cause
epigenetic changes across

generations.

Prenatal exposure to the plasticizer DEHP can cause
behavioral changes in mice that extend multiple
generations, even when the initial exposure is at
very low levels. These findings point to the need for
detailed research into how these changes occur and
are passed through multiple generations.

Who is susceptible to obesity?

A gene mutation may hold the answer. While obesity
1s a consequence of caloric intake (diet) exceeding
caloric output (exercise), the precise relationship
between what you eat and how many calories you
absorb has a genetic component. The association

of common inherited spelling variations in the
PEX1 gene with obesity could help identify who

will be more susceptible to obesity and lead to novel
approaches to prevention.
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Natalia Surzenko, PhD, is working to understand how genetic

F and dietary deficiencies of the nutrient choline in the mother
— affect neuronal growth in the developing fetus. Pictured are
il cultured neurons from the cortex of a mouse brain. Axons and

. . «k i .
dendrites are colored in magenta, nuclei in blue, and a specific
class of neurons in green. -
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Breast cancer genetic and molecular subtype impacts
response to omega-3 fatty acid ethyl esters. Chen CH,
Fabian C, Hursting S, deGraffenried LA. Nutr Cancer, 68:1021-
1033 (2016).



HONORS

NRI Director Steven H. Zeisel, MD, PhD,
received the highest honor bestowed by the American
Society for Nutrition by being elected to its Class of
2017 Fellows.

Carol L. Cheatham, PhD, has been selected to
join the Education Board at the American Health
Council, America’s leading organization in health
awareness and advancement.

Martin Kohlmeier, MD, PhD, received the Circle
Award from the North Carolina Dietetics Association.
This award is presented annually to someone outside
the profession who demonstrates outstanding support
and contribution to the profession of dietetics.

Philip May, PhD, achieved a milestone when
four decades of his work on fetal alcohol spectrum
disorders resulted in the first and only diagnostic
criteria endorsed by the National Institute on
Alcohol Abuse and Alcoholism.

NRI faculty members were invited to give more than 60 presentations at academic conferences
or scientific meetings, including:




EDUCATION

NGx Workshop

To help prepare for a future when personalized nutrition is
used to manage everyone’s health, the NRI held the second
Nutrigenetics, Nutrigenomics and Precision Nutrition
Workshop in Kannapolis, NG, May 21-25. Nearly 100
graduate students, post-doctoral fellows, clinicians and industry
researchers attended from around the world. The workshop
promoted understanding of diet-genome interactions through
lectures and applied sessions.

Days of Discovery
Girl Scout Troop 757 and Concord (NC) High School’s Theory

of Knowledge students each spent a morning learning about careers
in nutrition research and scientific methods used in NRI labs. They
experienced hands-on activities using the western blot, cell culture,
and gel electrophoresis.

“Through direct interaction with the scientists,
the scouts saw how science degrees translate
into both interesting and rewarding careers.”

- Pricia Orage, Troop 757 leader

Student Housing

For 100 years, Kannapolis was home to Cannon Mills. Its
workers lived in company-built and -owned houses. With help
from the Kannapolis Rotary Club, which raised $63,500 through
a four-year fundraising effort, and support from UNC Chapel
Hill, UNC General Administration, and the state of North
Carolina, we purchased and renovated five of those historic
properties on one block, turning them into a new housing option
for NRI graduate students.




ENGAGEMENT

Appetite For Life

Our nutrition research is difficult work, but we make it easy to
digest with free, public presentations geared to the nonscientist.
This year, more than 760 community members learned from NRI
scientists and guest speakers about food allergies, obesity and breast
cancer, Mediterranean diets, food cravings, brain-healthy nutrients,
and nutrigenomics, the backbone of the NRI’s research. Nearly
100 guests visited active NRI laboratories and heard directly from
scientists about their investigations through our series of summer
guided tours.

€23 JOHNSON & WALES
»> R/

UNIVERSITY

—— 760 - Appetite For Life Pl'ese I‘Itatlons

—— 500 - Presentations
—— 140 - Tours & Guests

0 A.L. Brown HS Class of '66 50th Reunion
ENGAGEMENT: Holistic Health Network, Charlotte Chapter

Kannapolis Rotary Club
North Carolina Medical Society Alliance

Rowan Rotary Club
Sun City Carolina Lakes Lifelong Learning Club

Partnerships

We were grateful partners with a variety of organizations to

provide cooking mini-classes, nutrition talks, and corporate

Chef Mark Allison,
Director of Culinary Nutrition
Dole Nutrition Institute

receptions for additional community members.

* Restaurant 46

* Castle & Cooke, North Carolina

* Dole Nutrition Institute

* Johnson & Wales University - Charlotte campus
* Just Fresh Restaurants

* NC State University
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GIVING

“We praise the work being done at NRI and hope its
campaign to enlighten the public, share research

among scientists, and garner financial support will
result in healthier American and global beneficiaries.”

-George & Lela Herzog

$18,221,610

FY17 Components of Support

2% Sales & Services

2% Gifts & Interest  Donor gifts provide crucial funds for

3% Overhead Funds exploring new ideas to prove they
are worthy of larger federal funding.

3% Other Grants Donations also make possible our

recruitment of the world’s best

26% Federal Grants minds in nutrition science. Your

gifts make all the difference to our

success. Thank you.

64% State Appropriation

Corporate & Foundation

o . Castle and Cooke
& The Dickson Foundation, Inc. Indiana University School of Medicine

Marshall University School of Medicine

1 Penn State University
Ittee William Carey University

PhysiciansComm

for Responsible Medicine Physici tec

Arcadia University
5 B iy g Microsoft Brothers Tire Sales, Inc.




Visionary

Gregory & Melissa Alcorn
Byron Bullard

Jeffery Hughes & Jana Harrison
Fred & Alice Stanback

Steven & Susan Zeisel

Supporters

Jefferson Adams

Linda Adkison

Jimmie & Sheena Atkinson
Helen Beaver

Kara Becker

Michael Bevins

Julia Bisschops

Marta Bogdanowicz
Donald & Beverly Cameron
Carolina Cauduro

Ryan Clark

Suzanne Dane

Darwin Deen

Katie DeSantis

Arun Dubey

Futurist

Jolee & John Fennebresque, Jr.
Erika Gantt

Karen & David Harper

Charles Kinsey

David H. Murdock

Tom E. Smith

Jennifer Ellison
Nkechinyerem Eseonu-Ewoh
Julie Fine

Leigh Ford

Jordan Francheville
Shirley Frank

Tracy Fulton

Douglas Glasgow
George & Lela Herzog
Sophia Kangarlu
Catherine Kreiser
Tejaswini Kumar
Jonathan Larson
Samuel Leder

Brien & Laura Lewis

Innovator

Kenneth & Patricia Argo
Fred & Laura Brown
William & Ann Cannon
Chris Cope

Arthur Gallagher

Iris Granek

Jason & Laura Holt

Isabel Lu

Shirley Dawn Magee
Kamaria Mason
Laura McClary
Susan Meacham
Renee Mohrmann
Elizama Montalvo
Cara Munday

Amy Sue Norbury
John O’Donnell
Noreen O’Shea
Emily Rayes-Prince
Bruce Rind
Patricia Ritch
James Rutledge

GIVING

Douglas Kelling

Diane Laval

James & Dorothy Martin

Philip & Doreen May

Julia Mills

Hugh & Mary Margaret Morrison
Robert & Julie Steele

Jo Anna Stephens

Phyllis Wingate

James Woodward

Thomas Sanctis

Erin Sanzone

Taryn Silverstein
Dushyant Singh
Cecilia Sunnenberg
Sandra Thomas
Devika Umashanker
Anabis Vera Gonzalez
Richard & Judy Vinroot
Rebecca Winston
Eric Winter

Kim Wojnowich
Kristen Woodward
Christina Zannieri

“I would like to see a greater focus on the role of nutrition
in the treatment of general and chronic health issues. | am
happy to know that my support of this research will improve
nutrition-focused resources in medical school curriculum
and continuing education for medical doctors.”

-Jeff Adams, 2017 donor




Discovering How To Personalize Nutrition

...For Every B ;

500 Laureate Way « Kannapolis, NC 28081  www.uncnri.org « 704-250-5000



