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Longitudinal Personal Omics Profiling

5

Genome 

Transcriptome

Proteome

Metabolome
Lipidomics

Autoantibody-ome

Cytokines

Epigenome

Billions of 
Measurements!

Microbiome (Gut, Urine, 
Nasal, Tongue, Skin)

Omics
Measurements
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Year 2 …Year 1 Viral infection

Biosensors

Clinical Tests
Questionaires

Stress Echos
Glucose Control

109 Individuals 9 yrs
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Circadian and Diurnal Patterns

Li, Dunn et al. PloS
Biol 2017



Activity Phenotypes: 4 Patterns
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Li, Dunn et al. 
PloS Biol 2017



SpO2 Levels Drop During Airline Flights

SF to San Diego 2016



SpO2
Measurements

Associated 
With Fatigue

Li, Dunn et al. PloS Biol 2017
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January 14
7-Day Ave 

806,795

https://www.worldometers.info/coronavirus/country/us/

January 14
7-Day Ave 

806,795

April 10
7-Day Ave 

31,709

January 8
7-Day Ave 

259,564
July 23

7-Day Ave 
66,794

Sept. 1
7-Day Ave 

164,418
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Other Stress 
Triggers



COVID Detection Assays
FitBit Stress Signal 

Detection

CVS (-) Test
4/10

Abbott (+) Test
4/11

Congestion

Congestion
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Dunn et al, 2021, 
Nature Medicine.
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Sugar Challenge (655 Participants with lots of data): 
CGM Plus Logging App Improves TIR in 10 days

January.ai



Good Responders vs Poor 
Responders:

Young and Low BMI 
Improve Most

January.ai

Healthy Type 2 Diabetes

Age

BMI



Dunn et al, 2021, Nat. Medicine, in press. 30

Personal Monitoring of Health Using a SmartWatch
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Share Information With 
Physician



Exposome Correlation Between Biologicals, Chemical, Environmental Factors

Health related fungi

Plasticizer
Flame retardant

Fungicides or antifungal chemicals

74 Nodes
60 Edges



Chemical exposome
Potentially 2796 chemicals 
158 Annotated Chemicals
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Companies I Have CoFounded

+ others ….
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Covid-19 vaccination effect on alerts



Personal aging associations

Phenotypic age:

Chronological age and nine biomarkers, including 
albumin, creatinine, glucose, log (C-reactive 
protein), lymphocyte percent, mean cell volume, 
RDW, ALKP and white blood cell count 

Ahadi, Zhou et al. Nat. Medicine 2020

Individuals Age At Different Rates



Disease
Coronary Artery Disease
Atrial Fibrillation
Type 2 Diabetes
Inflammatory Bowel Disease
Breast Cancer

Polygenic Risk Score: Use 1000s to 
Millions of Common SNPs

# SNPs
6.6M
6.7M
6.9M
6.9M
5.2K

Khera et al. Nat Genet. 2018 50: 1219–1224

https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=30104762


Facts

2. the 13th leading cause of death (U.S.) 

3. asymptotic as it grows  

4. irreversible

5. >90% mortality rate upon rupture

1. affecting 10% of the aged population

Abdominal Aortic Aneurysm:
High Prevalence and Mortality

aneurysm

Jingjing LI, Cuiping Pan, Sai Zhang .. Phil Tsao, Cell 2018



Identifying Genes Associated with AAA
Call pathogenic 

mutations

Jingjing LI, Cuiping Pan, Sai Zhang .. Phil Tsao, Cell 2018



Relevant Modules

Blood Circulation, Blood Pressure, 
Cardiomyopathy

Aneurysm
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The Host Genetics of ALS and 
COVID19 Severity Using ML

Sai Zhang, Johnathan Cooper-Knock

1. Combine GWAS signals with Open Regions in Motor 
Neurons: 

7 genes à 690 genes

2. Combine GWAS signals with open chromatin regions 
from lung:

47 genes à 1370 genes

Zhang et al , BioRixv 2021Sai Zhang, Johnathan Cooper-Knock .. Michael Snyder Neuron 2022
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January AI slide
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Found 690 Genes associated with ALS

à31% of heritability (5-fold inc.)

àShowed motor neurons defects upstream 
of TDP-43 
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