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            Abstract
Personal data for 108 individuals were collected during a 9-month period, including whole genome sequences; clinical tests, metabolomes, proteomes, and microbiomes at three time points; and daily activity tracking. Using all of these data, we generated a correlation network that revealed communities of related analytes associated with physiology and disease. Connectivity within analyte communities enabled the identification of known and candidate biomarkers (e.g., gamma-glutamyltyrosine was densely interconnected with clinical analytes for cardiometabolic disease). We calculated polygenic scores from genome-wide association studies (GWAS) for 127 traits and diseases, and used these to discover molecular correlates of polygenic risk (e.g., genetic risk for inflammatory bowel disease was negatively correlated with plasma cystine). Finally, behavioral coaching informed by personal data helped participants to improve clinical biomarkers. Our results show that measurement of personal data clouds over time can improve our understanding of health and disease, including early transitions to disease states.
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                    Figure 1: Types of longitudinal data collected.[image: ]


Figure 2: Top 100 correlations per pair of data types.[image: ]


Figure 3: Cardiometabolic community.[image: ]


Figure 4: Cholesterol, serotonin, Î±-diversity, IBD, and bladder cancer communities.[image: ]


Figure 5: Polygenic scores correlate with blood analytes.[image: ]
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Supplementary Figure 1 Full inter-omic cross-sectional correlation network
Statistically-significant inter-omic cross-sectional Spearman correlations (padj<0.05) between all datasets collected in our cohort.


Supplementary Figure 2 Modularity vs. community analysis iteration
The maximum modularity observed in our inter-omic cross-sectional community analysis was 0.386 at iteration 61 of community pruning. There were 267 total iterations of community analysis.


Supplementary Figure 3 Recruitment, onboarding, and other important events in the P100
Flowchart of important events in the P100, including recruitment, onboarding, withdrawals, data collection, coaching calls, and events.


Supplementary Figure 4 Genetic risk factors for hemochromatosis and ferritin levels
Boxplots for ferritin levels of male (A) and female (B) participants by round in the P100. Only one male in our study was homozygous for 282YY and was diagnosed with hemochromatosis after physician referral. Changes in ferritin levels are shown by the red arrows. A second male who was heterozygous for both risk factors (282YC/63DH) did not receive therapeutic phlebotomy, and ferritin levels increased. Six other males presented at baseline (round 1) with elevated ferritin levels but neither of these genetic risk factors; they were referred to their physician for monitoring. Four of the six were of self-reported Asian ancestry (orange dots).


Supplementary Figure 5 Population distribution of the 108 Pioneers (PC2 vs PC3)
PCA using a sample of 250,000 common SNPs. Translucent colored points represent the 2504 individuals in the Thousand Genomes Project, phase 3, color-coded by population. Black points represent the 108 Pioneers. AFR, EUR, SAS, EAS, and AMR represent the continental populations: African, European, South Asian, East Asian and Admixed Americans, respectively.


Supplementary Figure 6 Population distribution of the 108 Pioneers (PC1 vs PC2)
PCA using a sample of 250,000 common SNPs. Translucent colored points represent the 2504 individuals in the Thousand Genomes Project, phase 3, color-coded by population. Black points represent the 108 Pioneers. AFR, EUR, SAS, EAS, and AMR represent the continental populations: African, European, South Asian, East Asian and Admixed Americans, respectively.


Supplementary Figure 7 Dose-dependent effects of vitamin D supplementation
A common intervention for our participants was vitamin D supplementation. The Institute of Medicine has recommended a minimum 25-hydroxyvitamin D level of 20 ng/mL, while the Endocrine Society recommends a minimum level of 30 ng/mL. Shown here are the dose-dependent effects of supplementation on 25-hydroxyvitamin D levels from round 1 to round 2, with individuals taking less than 3000 IUs/day exhibiting relatively little gains in 25-hydroxyvitamin D levels. Individuals that were noncompliant with the recommendations (N=13) made no gains in 25-hydroxyvitamin D levels. A one-way ANOVA yields p=0.004 that a significant difference exists between one of the groups. Significant differences with noncompliant participants at the p<0.05 level are indicated with asterisks, as determined by Tukeyâ€™s range test. Individuals with low blood levels of 25-hydroxyvitamin D were recommended doses between 1000 and 5000 IU. If over time blood levels did not increase at the highest doses, individuals were referred to their physician for evaluation and, if appropriate, higher doses.


Supplementary Figure 8 Gut microbiome stability over nine months
Participant microbiomes tend to resemble themselves over time. Plotted in red is the unweighted UniFrac distance between consecutive microbiome samples for all participants. The blue box-and-whisker plots represent the distance distribution between each sample and all others in the same time points. In 97% of cases, an individualâ€™s cross-timepoint distance is lower than the median inter-individual distance.


Supplementary Figure 9 Correlation across different vendors
Most clinical laboratory measurements were assayed by only one of the lab vendors (Quest or Genova) but certain measurements were measured by both due to overlaps in the standard analysis panels. Additionally, some analytes from the metabolomics and proteomics data were also measured by the clinical labs. This figure shows a comparison of these duplicated analytes. For example, triglycerides, total cholesterol, and fasting glucose show high correlation between clinical lab vendors, while LDL particle number is less correlated. The correlations represented in this figure have been removed from our correlation networks.
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