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Chronic Disease: Rising ®
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86% of Healthcare Costs Treat Chronic Disease
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Top 20 examgples of chronic diseases out of 91 studied by EAC.
Noted are § Chronic Diseases often seen as comorbidities of diabates,
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The Problem

 Current medical field focuses almost
entirely on care after|

don't know when we may become
chronically ill







Launching the 100K Projec

Promoting Wellness & Demystifying Disease:

The 100K Project

Clinical OMICs INNOVATOR

Leroy Hood, M.D., Ph.D., and Nathan D. Price, Ph.D.
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Hood and Price, Science Translational Medicine (2014)

SYSTEMS BIOLOGY

Demystifying Disease, Democratizing
Health Care

UNSUSTAINABLE COST INCREASES THREATEN THE GLOBAL HEALTH CARE SYSTEM,
und further progress is stymiod moee by societal tham techoobogical facton, Only by engag
ng health care comsumens (that is. patsents) as omeers who provide both bealth-eedated
data and insghts into pathophysclogy can we meet theve societal challenges and thus s
celerate the pace of biomedical insovatson,

by Masch 2014, the lastmate for Systems Dlobogy will Lassch a longrodingl, Feambeghan
bk study {wowwd I'mm.nﬂumhnuumdmm)u ED0.000 [100K) h:almy indivaduals thas we
believe will be instrumental in b g peodictive, pr lized, and partics
patory (P4) medicine 1o patients. Pmmpnmrv msedicine means th pateents, researchers,
physiclans, and the entire bealth care commeity join foeces 1o transform the peactice of
mediooe to make 1t moee prosctive than reactve—and, in turmn, leows expeosive and moce
effective (1)

PEOPLE POWER
A systerms approach by necssssey for the effective nl of complex & {0). This
fundusental comsponent of P4 medicine is botlt on two central features. The first s a coovic
tion that, 1o 5 10 10 years, each patient will have 2 dysamic data doud consisting of billions
of diverse types of dita points and that medicine will be Inklmv:d by \nmpulmmul awaly
ses that redoce fighd | data 1o ac bile | gned with the intent of
optimizing wellness and mmimizing discase in m«ll\\dml patierss. The second feature is
that integratson of pation data will reveal aclogical netwarks thal speaify health and are
ahered in disedse, and that theough an understanding of thea Jitlerences, ane can gain
fundssental insighty ingo disoss mwechassions Such insights are esential for developing
e efiestive diagnostlc and therapeuts appenaches. Indeal, sch an sppenach bas alerady
provided poveerfil sew lochnologies snd steategics (2 that have brought us 10 the beink of
P4 medicine (3).

At its foundation, P4 medicine & abose quantifying wellness and demyssifying disease.
Individual data douds will let us prodict futsee wellness and disease. The peeventive dement
focuses oo bow well we can improve individual wdlness and take actions 10 stop or de
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AN EXAMINED LIFE
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Assays / Measurements—108 Pioneers

Creating dense and dynamic personal data clouds

GENOME

Whole Genome
Sequencing.
SNPs Millions

LABS

Detailed lab tests 3x
(blood, urine, saliva)
Clinical labs 150
Metabolites 700
Proteins 400

Database
of actionable
possibilities that

will grow over
time

MICROBIOME

SELF-

Continual . Gut Microbiome
self-tracking 3x
& lifestyle
monitoring
' June July August ' September v October ' November ' December
| ﬁﬂﬁt u&tu u@ﬁa
Round 1 Coaching Sessions Romd 2 Coaching Sessions Round 3 Coaching Sessions




Genetics and Clinical Labs: Hemochromatosis
Detected risk of a deadly disease in two participants
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* Blood + Genetics illuminated the effects of increasing copies of the Hemochromatosis variant

* Left untreated, this disorder could lead to cartilage damage, liver cancer, diabetes, and heart
disease: Easily treated by regular blood donations to reduce the iron stores

* One participant ALREADY had cartilage damage from his undiagnosed disease

* Subsequent family genetic testing detected other family members at risk



Initial Clinical Labs Discovery:
High Rate of Actionable Clinical Lab Results

 The 108 “well” participants had a
high rate of initial abnormal lab
results

Cardiovascula

59%

* 100% of the participants had

actionable recommendations from
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Diabetes RisK Blood Inflammatio

Results

their blood results

Nutrient




Clinical Labs Discovery:
Improvements in blood health with behavioral coaching
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Individuals contain different subsets of the 72
GWAS variants that affect LDL cholesterol levels

‘ Each individual harbors a subset of the universe of .
possible variants that affect a trait.

Although each variant alone has only a small effect, the
cumulative effect of an individual’s variant set can add
up to significant differences between individuals.

Small increase in
overall cholesterol
levels

Small decrease in
. overall cholesterol
levels




Cumulative sum for an individual can give an estimate of
risk relative to a population of thousands of genomes
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LDL cholesterol in our participants shows
monotonic relationship with ‘genetic risk’

LDL Cholesterol Levels vs Genetic Risk (59 variants)
Genetic Risk  ===Total Cholesterol  ===Total Cholesterol (No Medications)
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Predicting LDL Cholesterol Levels

150
2%

regressor coeff std err t pval 95% conf 6% K=A0i
Genetic Risk 0.08 0.03 3.16 0.002 0.03 \ 0.14 p=2e-3
Proteobacteria -0.07 0.04 -2.14 0.035 -0.14 -0.01 .
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Genetics and microbiome provide more information
about LDL Cholesterol levels than Age, Sex and BMI




Deriving Insights from Data: New Frontiers .
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Lots of actionable possibilities for ‘well’
people — positive health outcomes

100% of participants had actionable possibilities
— Nutrient deficiencies
— Early warning signs of disease
* Diseases discovered
— Hemochromatosis, Diabetes
* Toxins uncovered & removed
— Lead, Mercury

» Chronic conditions managed, reversed
— Inflammation




Participant Insights

| can take
control of my
health with

the proper
data

We are less
well than
we think.
Everyone
has multiple
actionable
possibilities




"Biological Age" application

SCIENTIFIC REPg}RTS

YN Protein profiling reveals
consequences of lifestyle choices
on predicted btologlcal aging
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Enroth et al., Sci Reports, 2015

Collected lifestyle data (questionnaire)
and anthropometric data (lic. nurse)
Measured 144 proteins (blood
plasma)

Developed "age" index

Age-defying behaviour:

Exercise, coffee, oily fish
Age-accelerating behaviour:

Smoking, soda



Personalized nutrition application

Personaiized Nutrition by Prediction
of Glycemic Responses
SRR U TR T
Measure personal Predict personal
features for 800 people glycemic responses
¥ @
Microbiome 4 ' 4 '
T T TR
Blood tests
Questionnaires - [Q;:
Personalized Nutrition
Anthropometrics @ Predictor
Food diary i i ‘ i
Design personalized diet
to lower glycemic responses

Zeevi et al., Cell, 2015

« Glucose levels vary greatly
when different people eat the
same meal.

« Cannot be predicted accurately
based on meal nutrients alone.

« Accuracy can be achieved by
including microbiome and other
personal features.



Implementing personalized nutrition
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ISB Pioneer 100 Wellness Project — Team

Project Leadership
* Leroy Hood, MD, PhD

« Nathan Price, PhD Participant Engagement

« Sean Bell, Business Director « Jennifer Lovejoy, PhD, VP Clinical Affairs
« Sandi Kaplan, Wellness Coach

Data Acquisition & Analytics « Craig Keebler, MD, Study Physician
» Nathan Price, PhD, Analytics Lead

« Gustavo Glusman, PhD, Genomics _ _
Medical Advisory Board

* Robert Green, MD
* Michael Raff, MD
« Sarah Speck, MD

« Andrew Magis, PhD, Multi-omics
« Christopher Lausted, Assays & Proteomics
» Ulrike Kusebauch, Assays & Proteomics

« John Earls, Data integration

Project Management

» Kiristin Brogaard, PhD, Project Manager

» Sara Mecca, Project Assistant

« Mary Brunkow, PhD, Project Coordinator Institute for G
Systems Biology
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