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Defining ‘The Health Phenotype’
Challenges, Opportunities, and Technologies of the 215t century Necessitate and
Enable Focus on Wellness and Prevention
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Thorne Pillars Cover Breadth of Healthy Aging
Microbiome Biological Age Brain Health
(Gut Health) (Health of Body Systems)
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Scientific Wellness Pilot: Pioneer 100

Pls: Nathan Price and Lee Hood
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Assays / Measurements—108 Pioneers

Creating personal, dense, dynamic data (PD3) clouds —*“deep phenotyping”

Whole Genome Detailed lab tests 3x
(blood, urine, saliva)
Sequencing Clinical chem. 150

Metabolites 700
Proteins 400
Database of Almost 1200

200 actionable
possbilties that analytes

il grow over
ime MICROBIOME

SNPs Millions

Continual Gut Microbiome
se'x-stgidng of Ration of microbial
physiology species 3x
& lifestyle monitoring ped
e Price, Magis, Earls...Hood, Nature Biotechnology, 2017 Thorne HealthTech*

Longitudinal datasets from ‘healthy’ population

UNIQUE
DATATYPE MEMBERS TOTAL SAMPLES

Whole Genome Sequencing
SNP Genotyping (MEG/GSA)
Clinical Blood Tests

Salivary Cortisol
Wieight/BMI

Blood Pressure

Health Assessments

Gut Microbiome

Precision Medicine Data Blood Metabolomics

(Research)
Blood Proteormics

Digital Health Data Sleep 3643 1,491,049
Heart Rate. 3151 1385888
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Lessons from longitudinal multi-omic
profiling on thousands of people

Microbiome
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Defining a Reference ‘healthy’ -
Microbiome In Challenging

Thorne HealthTech®

Gut Microbial Diversity as marker of Microbiome Health
- Tends to be more consistently associated with disease conditions than specific microbes
- Several metrics: Shannon, PD whole tree, Chao1 (species richness)
- Is there an optimal range for gut microbial diversity?

Gut Microbial a-Diversity
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Blood Metabolome Predicts Microbiome Diversity in Gut

Measured Microbiome Diversity
- Predicted from Metabolome

x Y 1’ Acid Reflux

Bloating
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Observed change in Shannon a-diversity

mShannon - Shannon gut .
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Identified Metabolites Exert Biological Effects in the Host
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Gut microbiome is important for healthy aging and is highly personalized

Starting between 40s and 50s and continuing through 100, a person’s
| microbiome becomes more unique — with important implications for
personalized health

While microbiome becomes increasingly unique, there are still metabolic
reflections that are conserved in hedlthy aging

H y NAM Catalyst Award for this work
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While species become increasingly personalized in healthy aging,
the resulting metabolic features are consistent

Wilmanski ( bolism, 2021) TH
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Gut microbiome effects statin efficacy and side effects

*** Statins have a very weak (but detectable) effect on

- Medication and dosage history microbiome ition, while
- Clinical labaratory tests has a strong effect-on-host responses tostatins———
- Plasma Metabolomics
- Whole genome sequencing -
- Gut Microbiome sequencing »
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Thorne Gut Health Test

What it Measures

5 Pillars:
Digestion
Inflammation
Gut Dysbiosis
Intestinal Permeability

Enteric Nervous System Imbalance
7/l
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Along with:
Pathogens and DNA content
Beta Diversity
Immune Readiness
Good, Bad, and Conditional Bacteria
Short-Chain Fatty Acids
Micronutrients
Total Fungi

Probiotics

Thorne HealthTech*

p-0.0100

Symptom Sevarity Score

Personalized recommendations alleviated IBS
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Meydan C, etal. Precis Clin Med. 2020 Jun;3(2):136-146 Thorne HealthTech®
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Instruction Manual .

Paper Pouch

Patented ‘Microbiome Wipe: Continued Innovation
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Gut microbiome: Innovations in collections and analysis
New "Microbiome Wipe”

Hua, H. et al, Frontiers in — G—
Immunology (2022)
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Thorne HealthTech’
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Large-scale Research Projects using Thorne’s OneDraw blood measurement devices

. o
+76% [preferred] the OneDray DUe 101t ease-of-use and

acceptability the OneDraw device is
Device over other blood
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Implications for the future

We should evaluate the contributions of the microbiome based on
reflections in the host — especially in the metabolome

We will need to map how diet and microbiome interact to fill in health-
enhancing niches

Microbiome is a key component in healthy aging — and becomes increasingly
unique to each individual

Microbiome wipe should provide a much-improved sample collection
experience — and making measurements easier and cheaper is key

Thorne HealthTech®
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Thank You!

Thorne HealthTech’

If interested, feel free to reach
out:

nprice@thorne.com

www.thorne.com
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