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Challenges, Opportunities, and Technologies of the 21st century 
Necessitate and Enable Focus on Wellness and Prevention

x
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Scientific Wellness Pilot: Pioneer 100
PIs: Nathan Price and Lee Hood

Price, Magis, Earls…Hood, Nature Biotechnology, 2017
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Database of    
200 actionable 
possibilities that 
will grow over 

time

GENOME

Whole Genome 
Sequencing 
SNPs Millions

LABS

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

Metabolites 700
Proteins 400
Almost 1200 

analytes

SELF-TRACKING

Continual 
self-tracking of
physiology
& lifestyle monitoring

MICROBIOME

Gut Microbiome
Ration of microbial 

species 3x

SELF-TRACKING

Assays / Measurements—108 Pioneers
Creating personal, dense, dynamic data (PD3) clouds – “deep phenotyping”

Price, Magis, Earls…Hood, Nature Biotechnology, 2017
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Baseline characteristics of deeply phenotyped population 
Characteristic Total N=4886 
Age, mean years (sd) 45.9 (12.9) 
Males, no. (%) 2184 (35.1) 
Nonwhite, no. (%), n=6107 1480 (24.2) 
Number of people with one or more blood draws, no. (%) 4886 (78.5) 
Number of blood draws per person, mean (range) (n=4886) 2.3 (1-10) 
Total bloods drawn 11,151 
BMI, mean (sd), n=4703 27.5 (6.2) 

 Obesea, no. (%), n=4703  1242 (26.4) 
Past and/or current self-report of:  
     High cholesterol, no. (%), n=4885  1101 (22.5) 

 Hypertension, no. (%), n=4897 778 (15.9) 
 Type 2 Diabetes, no. (%), n=4837  175 (3.6) 

     Coronary artery disease, no. (%), n=4817 67 (1.4) 
aObese defined as BMI≥30 
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What have we learned 
so far from analyzing 
scientific wellness data 
from 5000 people?
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Deep Phenotyping Catalyzes 
Understanding of New Data Types

Example: The Gut Microbiome

Tomasz Wilmanski
Postdoctoral Fellow

Noa Rappaport
Research Scientist

Sean Gibbons
Assistant Professor

Christian Diener
Postdoctoral Fellow 

(Gibbons Lab)
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Defining a Reference 
(‘healthy’) Microbiome has 
Proven a Challenge

Conclusions
“Localized baseline and disease models 
need to be built in order to predict meta-
bolic risks” 

He et al., Nat. Medicine (2018); 24:1532–1535
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Gut Microbial Diversity as marker of Microbiome Health

Recurrent C. 
Difficile

Diarrhea

Obesity
Hunter-Gatherers

Constipation

Gut Microbial ⍺-Diversity

Antibiotics
Hispanics

Caucasians

Asian/Pacific Islander
African American

Brooks et al., PLOS Biology (2018); 16(12): e2006842
Schnoor et al., Nature Communications (2014); 5:3654

- 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?
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Blood Metabolome Predicts Microbiome Diversity in Gut

Shannon

0.4        -0.2        0.0 0.2

Observed change in Shannon ⍺-diversity

mShannon
Abdominal Pain

Acid Reflux

Antibiotics

Bloating

Constipation

Diarrhea

Type II diabetes

mShannon – Metabolome predicted Shannon diversity 
Wilmanski, Rappaport…Price, Nature Biotechnology (2019)
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Indole propionate

TMAO

Imidazole propionate
Hippurate

Secondary Bile acids

P-cresol 
sulfate

Imidazole propionate

Identified Metabolites Exert Biological Effects in the Host

Positive predictor
Negative predictor
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Wilmanski…Price (Nature Metabolism, 2021)

Gut microbiome is important for healthy aging and is highly personalized

NAM Catalyst Award for this work

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 healthy aging
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Baseline blood 
analytes and 
diet were not 
predictive of 
weight loss 
(independent 
of BMI), while 
baseline 
metagenomes 
were

Diener et al., mSystems, 2021
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Gut microbiome effects statin efficacy 
and side effects *** Statins have a very weak (but detectable) effect on 

microbiome composition, while microbiome composition 
has a strong effect on host responses to statins

Wilmanski et al., Med (Cell Press), 2022
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New ”Microbiome Wipe”

STEP 1

Read the instruction 
booklet

STEP 2

Collect Stool 
Sample with Wipe

STEP 3

Place wipe in container 
and shake until 
dissolved

STEP 4

Release saline into 
lower container

STEP 5

Place container in 
specimen bag and 
shipper envelope

Gut microbiome: Innovations in collections and analysis 

Hua, H. et al, Frontiers in Immunology (2022)

15



12/1/22

© Drawbridge Health. Content is Confidential and Proprietary
The information in this presentation is not approved or cleared by the FDA and should not be considered diagnostic.
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W h e r e  w e  a r e  h e a d e d :  At  h o m e  m e a s u r e m e n t s  a n d  m u c h  
d e e p e r  p r o f i l i n g  c o u p l e d  w i t h  h e a l t h  i n t e l l i g e n c e

Blood stabilized in 
removable-cartridge

OneDraw is placed 
on the upper arm 

Cartridge inserted into 
transport sleeve
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“76% [preferred] the OneDraw 
Device over other blood collection 
methods”

“Due to its ease-of-use and 
acceptability the OneDraw device is 
particularly useful in telehelth 
approaches where multiple samples 
need to be collected.”
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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
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