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1.  Creativity Hubs: Heterogeneity in Obesity
Penny Gordon-Larsen, Professor & Associate Chair for Research,
Dept. of Nutrition

2. Student Startup Pitch: Phyta
Eliza Harrison, Class of 2019
Lucy Best, Class of 2019
Emily Kian, Class of 2020
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HETEROGENEITY w~w OBESITY

Transdisciplinary Approaches for Precision Research and Treatment

Penny Gordon-Larsen, PhD
Professor of Nutrition | Associate Dean for Research
Research, Innovation and Global Solutions
Gillings School of Global Public Health

On behalf of The Obesity Hub




Obesity Is a major issue in North Carolina

North Carolina has the
16t highest obesity in
the US

Reduction of just 5%
In obesity would save
>$7 billion in 10 years
on health care in NC




Tremendous IMPACT of Obesity on Health

Cardiometabolic 236
Comorbidities affecting

Structural EVERY organ system and
medical specialty
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The PROBLEM
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Genetic Diversity helps us solve problems
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Differential Response




Even with IDENTICAL diets and other treatments,
weight loss varies among individuals
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Even with IDENTICAL diets and other treatments,
weight loss varies among individuals

Why do mice/people on the same diet
differ in weight gain?

Why do mice/people with the same
obesity treatment differ in weight loss?
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Our Hub will OVERCOME major gaps in the field

Energy In Energy Out



Our Hub features Creative Solutions

Novel collaborations
Data innovations

No one-size-fits-all approaches
Multiple pathways/causes of obesity
Individualized & tailored approach




The Obesity Hub
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Dream Team

Basic Scientists Population Scientists
Animal Models Human Models

Data Scientists
App Development




Dream Team

Data
Scientists:
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The Obesity Hub TEAM: 28 Investigators, 6 schools,
17 departments, and leaders from 5 Centers/Institutes

Nursing Pharmacogenomics
Biology Pharmacotherapy Endocrinology
Hematology
Psychology
Computer Science Pediatric
Sociology

/ Periodontology

Nutrition Y L\q&%
Epidemiology  — ™ Nutrition Research

Health Behavior " Institute (NRI)
Biostatistics
Health Policy and Management

Renaissance Computing
Institute (RENCI)
Carolina Population
Center (CPC)
Lineberger Comprehensive
North Carolina Translational & Clinical Cancer Center

Sciences Institute (NC TraCS)




Aim 1: Parallel Mouse & Human Studies

Models of Weight Change
Genes, metabolome, microbiome, social factors & behaviors




Aim 2: Precision Weight Loss Pilot

WUNC

HEALTH CARE —

Precision vs standard approach
Genes, metabolome, microbiome, social factors & behavior




Aim 3: Application Programming Interface

Ni Data
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s Patient
National Center = ; Cata
for Advancing ' :
Translational Sciences

Machine Learning & Data integration
Genes, metabolome, behavior




Novel cross talk to address Heterogeneity of Obesity

YEARS 1& 2
Aim 1: Parallel Mouse & Human Studies
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Aim 2: Precision Ghes Pilot
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Aim 3: Application Programming Interface
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Deliver outstanding

TANGIBLE RESEARCH PRODUCTS

YEARS 1&2

« Qutstanding pilot data for
LARGE grants

* Research publications

 Proof-of-principle for providing
precision obesity care
@ » App for machine learning across

big data: diet, genetics, and
metabolomics

Aim 1: Parallel Mouse & Human Studies
;g T &l‘ i

L@

Aim 2: Precision Obesity Pilot

HUNC

HEALTH CARE

of L @l
T — '\‘; — « Platform to build upon with

B bl T e social, behavioral data and more

» Point-of-Care tool for future
precision treatment




SUSTAINABLE impact and future strategy

YEARS 1& 2 YEAR 3-5
Aim 1: Parallel Mouse & Human Studies Precision Testing:
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Broad EXPANSION for research and treatment

YEARS 1&2 YEAR 3-5 YEAR 5-10
Aim 1: Parallel Mouse & Human Studies Precision Testing: Expansion:
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The Obesity Hub: IMPACT

== Fundamental shift to science and treatment

Benefit to Society

Special Value to Carolina




The Obesity Hub PROGRESS

* Mouse Study
* Analysis
» Sequencing
 Human Population Data
* Analysis
* Clinic
 Training & Protocol
« Data Collection Tools

» Application Programming Interface
* App Framework

» Formatting Genetic, Diet, Metabolomics Data




Circulation

ON MY MIND B

Obesity as a Disease, Not a Behavior

I More to

The American Heart Association (AHA) defines ideal cardiovascular health in Penny Gordon-Larsen,

its 2020 Impact Goals for cardiovascular health promotion and disease pre- PhD

vention to include a body mass index (BMI) <25 kg/m’, which they recognize  steven B. Heymsfield, MD ‘ O m e I
as an ideal health behavior.! We urge the AHA as it begins setting its 2030 goals to
move beyond the concept of BMI as a health behavior. Equating BMI with behavior "
confuses the now widely accepted association between BMI and the mechanisti-
cally complex disease of obesity.? In our opinion, it makes little sense to establish
goals and metrics that ignore a broad evidence base that supports the view of obe-
sity as a complex, multifactorial disease and expect to achieve meaningful success
in managing BMI to promote ideal cardiovascular health.

Despite the growing recognition of the complexity of obesity, like cancer de-
cades ago, obesity has been treated as a single disease process with universal pre-
vention and treatment strategies, rather than a fundamentally heterogeneous pro-
cess with numerous underlying mechanisms and etiologies, each requiring unique
prevention and treatment modalities. Obesity and related coronary artery disease,
stroke, and other sequelae lead to increased health burden and billions of dollars
in healthcare costs in the United States. Examining sources of heterogeneity in
the etiology of obesity and in its complications will improve recognition of disease
pathways and lead to actionable steps in community and clinical practice to tackle
potentially distinct physiological mechanisms, disease courses, and individualized
behavioral responses underlying successful weight management (ie, prevention,
treatment, and weight loss maintenance). For the first time, we have access to
technologies and methods to integrate large, complex biclogical and clinical data,
which opens opportunities to identify and characterize mechanisms underlying
obesity and its downstream complications, providing a critical window into per-
sonalized approaches to transform current preventlon and treatment efforts as
recently emphasized by Collins and

The most effective
approaches that reg
interindividual variab 7 as well. Stepwise
programs that are individually™ts . ifestyle changes (eg, diet,
physical activity, sleep, stress reduction, and enwronmenta\ triggers), medications,
and surgery have been shown to be most effective in promoting weight loss and 11,0 ooinions expressed in this article are
subsequent weight maintenance. An analogy is dyslipidemia, hypertension, and  not necessarily those of the editors or
diabetes treatments that combine lifestyle changes with pharmacotherapy. of the American Heart Assodiation.

There are also adverse implications of viewing obesity as a health behavior rather ~ key Words: cardiovascular diseases
than as a complex disease, such as the potential for weight bias and stigma. People % ﬁiﬁ;ﬁ.::ﬁ:s#;e style
with obesity already face bias and discrimination in employment, health care, and
interpersonal relationships. Defining BMI, and by inference obesity, as an ideal health ~ © 2018 Amencan Heart Association, Inc.
behavior belies the very real struggle that people with obesity face in addressing  http:#icirc ahajournals.arg

Circulation. 2018;137:1543-1545. DOL: 10.1161/CIRCULATIONAHA. 118.032780 April 10,2018 1543 _

are evidence-based
omplications, and

8107 ‘61 Jaquadag uo Aq Fao-spewnoleyecdny woiy papeoumo




The Obesity Hub TEAM: 28 Investigators, 6 schools,
17 departments, and leaders from 5 Centers/Institutes

Hub Leadership
Penny Gordon-Larsen  Nutrition

Deb Tate

Steve Zeisel

Kari North

Vicki Bautch
Sriram Machineni
Stan Ahalt

Ethan Basch
John Buse
Michael Kosorok

Nutrition/Health Behavior
Nutrition

Epidemiology

Biology

Endocrinology

Computer Science

Hub Advisory
Elizabeth Frankenberg Sociology
Hematology
Endocrinology
Biostatistics

Hub Investigators
Ana Bardone-Cone Psychology

Kimon Divaris Pediatrics

Sylvana Barros Periodontology

John French Nutrition

Diane Berry Nursing

Jennifer Leeman Nursing

Tim Wiltshire Pharmacogenomics

Craig Lee Pharmacotherapy

Annie Howard Biostatistics

Christy Avery Epidemiology

Rebecca Fry Environmental Sciences & Engineering
Leslie Lytle Health Behavior

Sally Stearns Health Policy Management
lan Carroll Nutrition

Katie Meyer Nutrition

Steve Hursting Nutrition

Susan Sumner Nutrition




Lucy Best, Eliza Harrison, Emily Kian
University of North Carolina at Chapel Hill
Robertson Scholars
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WHAT WE DO

Hire
fishermen to
Install rig

Grow,
harvest,
and
package

Transport

Distribute
to buyers

Sell
nutrient
removal

credits
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COMPETITIVE ADVANTAGE
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Versatile and easy EXxisting seaweed Priced at % the

to Iinstall farms harm market rate
ecosystems




PARTNERS & CUSTOMERS
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Seaweed Buyers

Credit Buyers

o

Partners
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INANCIAL PROJECTIONS

Revenue with credits
. Revenue
7,500,000.00
= 11
3 =}
o o 5
E 5,000,000.00 g ;‘g
"‘ 5 @) 3
2,500,000.00 .l E 2
e — S J
2019 2020 2021 2022 2023 Econ0m|c
$270,000 Added
Phase | Phase Il Phase Il
U.S.A Mexico Brazil
10 farms 40 farms 60 farms
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COMMUNITY IMPACT

Liters



COMMUNITY IMPACT

2,400
Trees

0
Liters




COMMUNITY IMPACT

0 2,400 99%

Liters Trees Methane









Lucy Best Eliza Harrison Emily Kian

COO CEO CMO
Pragmatic Strategy Technical Solutions Communications
Don Holzworth James Morris Kurt Ribisl, Ph.D. Sheryl Waddell
Entrepreneur, Gillings School National Oceanic and Chair, Gillings School of Director, Global Innovate

of Global Public Health Atmospheric Administration Global Public Health Carolina Network



Patented Profitable Transformative
Structure Business Impact

¢ 'PHYTA phyta.org




e provided for illustrative purposes to assist the public.
ps do not supersede existing rules or proclamations.
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Credit Buyers Partners Future

Ccustomers
AVEDA
3Degrees.
seventh’
generation.
& & BANTRY

MARINE RESEARCH STATION

< > ]

PARTNERS &
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With $1.2 million
over 16 months

Appendix: Il

Period | Period Il Period Il Period IV I N V E ST M E N T
5 farms 10 farms 20 farms 50 farms



Annual Operating Cost Without Credit Sales With Credit Sales

1600%  85%

ROI IRR

PAYBACK PERIOD



Polysaccharides are biodegradable

Resistant to microwave radiation

Less brittle

Durable

Water soluble

Improve global food security

Increases soil nutrient and water retention

Appendix: V

SEAWEED AS PLASTIC



Green bonds issues since 2010

Projected growth
between 2017 and 2018

Source: World Economic Forum 2017

Appendix: VI

GREEN BOND MARKET



Appendix: VII

SCALABILITY



Justin Stone

Financial Consultant, Certified Public
Accountant, entrepreneur

James Morris

National Oceanic and Atmospheric
Administration

Melissa Carrier
Professor of Practice in the Department of Public
Policy at the University of North Carolina

Don Holzworth
Entrepreneur in residence at UNC Gillings
School of Global Public Health

Laura Fieselman
Coordinator for UNC Social Innovation
Initiative, founder of Raleigh City Farm

Kurt Ribisl, Ph.D.
Chair in the Gillings School of Global Public
Health - Department of Health Behavior

Tim Flood, Ph.D.
Associate Professor of Management and
Corporate Communication

Appendix: VIII

TEAM & BOARD OF ADVISORS



Profit from biomass 16,572

643.5 Profit from credits 81,987
yer of ha{vésts per year 3 :
Total annual biomass (kg) 1930.5 B EEiGiseaweed 803
Rig Lifetime (yr) 35 Profit from credits 46.54
Total Profit per kg with credit 55.12
Biomass 24,420
Credits 89,836
Total Revenue 114,256
Rig structure 2,782
Labor for Harvesting and Processing 3,540

Transportation 89 U N IT

Bonus per kg 965

Packaging 171 E CO N O I\/I I CS
Permitting 100

Total Costs 7,849



BUSINESS MODEL

Year 2019
Number of rigs 1 20

Total quantity of
biomass (kg) 25,740

Revenue
Animal Feed 6,950
Bioplastics 483 4,826 9,653
Cosmetics 7,658 76,577 153,153
Credits 29,945 598,907 1,197,814

Total Revenue 138,086 980,310 1,367,570

Costs

Structure and
- Processing 56,071

T

e 20,974
ment e e i = 0’00__0. il 4 e w” g

Profit 5,755 497,602 1,038,078 3,318,058 5,012,276
Profit Margin 7% 81% 79% 82% 79%

6,746,242
78%

ApPpPE |: A FIVE YEAR PROJECTIONS

2026
100

193,050

104,247
144,788
2,297,295
8,983,607
11,529,937

1,008,674

517,933

200,000

1,726,608

7,542,100 8,377,705
75% 74%



Animal Feed

Hygiene Products -....
Gelling Agent
Dietary Supplements

Food Products

Eelilizer e e

Appendix: XlI

SEAWEED SR
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OSMOCLEAN B—
LOTION FRAICHE F

HYDRA-RESSOURCANTE

HYDRA-REPLENISHING
FRESH LOTION

POTENTIAL
APPLICATIONS

Market Segments
Bioplastics

Personal Hygiene
Vitamin Supplements
Food

Feed & Protein
Gelling Agent
Fertilizer

Carbon Credit
Nitrogen

Phosphorus

Value per kg (USD)
2.50

20.41

8.18

16.56

1.43

1.05

0.55

0.02

40.00

41,000.00
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[Class A Land]. (n.d.). Retrieved September 12, 2018 from

[Cows Consuming Animal Feed]. (n.d.). Retrieved September 12, 2018, from
[Curious Cow]. (2014, April 27). Retrieved September 12, 2018 from
[International Currencies]. (n.d.). Retrieved September 12, 2018 from

[Milk Cow Pasture Meadow]. (n.d.). Retrieved September 12, 2018 from

[Ocean Life]. (n.d.) Retrieved September 12, 2018, from

[Seagrass]. (n.d.). Retrieved September 12, 2018 from
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http://fortune.com/video/2018/04/30/extreme-heat-waves-killed-half-of-the-great-barrier-reefs-coral/
https://www.amazon.com/AMAZON-RAINFOREST-GLOSSY-POSTER-PICTURE/dp/B00AFLNURY
http://fieldsofgood.com/how-seaweed-farming-is-a-step-toward-gender-equality/
https://style-review.com/you-blog/entry/pioneer-blueye-underwater-drone
https://www.daf.qld.gov.au/business-priorities/environment/ag-land-audit/guide-for-local-government/agricultural-land-classes
http://animalia-life.club/new-animalia.html
http://g1.globo.com/planeta-bizarro/noticia/2014/04/vaca-chega-perto-para-dar-encarada-curiosa-em-fotografo-na-alemanha.htmlhttp:/g1.globo.com/planeta-bizarro/noticia/2014/04/vaca-chega-perto-para-dar-encarada-curiosa-em-fotografo-na-alemanha.html
http://www.puntacanatravel.org/basic-information-about-punta-cana/
https://saudi.desertcart.com/products/18208343-lovely-milk-cow-pasture-meadow-grassland-large-doormat-neoprene-backing-non-slip-outdoor-indoor-bathroom-kitchen-decor-rug-mat-welcome-doormat
http://wctawildanimalparkp8.weebly.com/oceanic-environments.html
https://www.brecorder.com/2017/10/10/373970/solar-energy-to-be-replaced-with-seaweed-energy/
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Credit Buyers Partners Future
Customers
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