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Supplementary Figure 1 - Overview of the direct-to-consumer (DTC) cohort. (a) The 

geo-spatial distribution of 2,248 participants. (b) Summary of the data collected for questions 

with at least one positive answer, including the number of binary answers to questions for 

self-identifying phenotype (left), number of descriptive free-text comments left per 

participant (right), and the breakdown of questions by ontology (pie chart) between: GO, 

gene ontology1,2; HP, human phenotype ontology3; MP, mammalian phenotype4; DO, disease 

ontology5; MeSH, mesh subject headings ontology6. (c) Pairwise similarities between all 

DNA data files. Files are considered to be genetically identical if over 97% of variants are the 

same, and consanguineous if above 78%. (d) Consanguineous groups in the data. (e) The 

types and quantity of files submitted by participants, identified using GenomePrep7. (f) The 

ethnicity of participants mapped to the 1000 Genomes project8 ethnicity group principal 

components, labeled: EUR, European; ASN, East Asian; AMR, mixed American; AFR, 

African. Panel (a) was created with ipinfo (https://github.com/ipinfo/python) and the map 

came from OpenStreetMap (https://www.openstreetmap.org/), which is open data, licensed 

under the Open Data Commons Open Database License (ODbL) by the OpenStreetMap 

Foundation (OSMF).” 

https://github.com/ipinfo/python
https://www.openstreetmap.org/


 
Supplementary Figure 2 - Association scores on the DTC cohort. (a) Manhattan plot of 

aggregate associations, corrected for covariates. Allele-based association statistics on 351 

phenotypes were merged and shown by genome position, and multiple-hypothesis corrected 

P-value = 1.01E-8 (dashed line). (b-d) Performance evaluation using a similar procedure as in 

Figure 3d. Z scores (significance) were derived from testing the null hypothesis that similar 

results can be obtained if scores are assigned randomly. (b) Performance of uncorrected 

association scores on the permutation test. (c) Improved association performance on the 

permutation test after correcting for covariates. (d) Decreased performance on the 

permutation test simulating the removal of performance added by the selective questioning 

derived from predictor scores. 

  



 
 

Supplementary Figure 3 - Performance on imputed data from the DTC cohort. 

Performance evaluation using a similar procedure as in Figure 3d, with the difference being 

that the results were calculated on data imputed from the original data used in Figure 3d. At 

the same point shown in Figure 3d, 21.5 out of the top 40 phenotypes are likely to be true, but 

the greatest significance is found in the top 18 where 13.5 are likely to be true. The 

performance is very similar to that without imputation, and there are only 4 terms in the top 

40 that change. 
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