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So What Can We Learn from
Personal Genomics?

• Disease risk for common diseases
– Genetic predisposition towards a disease (relative risk/odds ratio)
– Genetic versus environmental contributions to disease

(penetrance)
– How to alter your environment and behavior and vigilance  to

avoid the disease

• Disease carrier status (mainly for Mendelian diseases)
– Prepregnancy genetic counseling
– Preimplantation  genetic diagnosis
– Prenatal diagnosis

• Amniocentesis
• Chorion villus sampling (CVS)
• Noninvasive prenatal testing (NIPT) of fetal DNA in pregnant mothers

blood

• Drug susceptibility - pharmacogenomics
– Effcacy of common drugs
– Adverse reactions to common drugs
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So What Can We Learn from
Personal Genomics?

• Ancestry
– One can follow maternal line using mitochondrial DNA SNPs
– Males can follow paternal line using Y chromosome SNPs
– Shared haplotype regions with recent relatives (up to 5th cousins)

• Familial traits, diseases and relationships
– Known family diseases (breast cancers, colorectal cancer, lysosome

storage diseases, etc.)
– Paternity (10% of people do not know their true  biological father)
– Maternity (about 1% of people do not know their true biological

mother)
– Inbreeding and incest lead to increased homozygosity and

recessive diseases
– Orphans can fnd family relations
– Artifcial insemination children can fnd their sperm donors
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23andMe
https://www.23andme.com/
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23andMe Kit

https://www.23andme.com/
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23andMe Tube in Envelope

https://www.23andme.com/
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23andMe FedEx Mailer

https://www.23andme.com/
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23andMe Login
https://www.23andme.com/
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23andMe Health Overview

https://www.23andme.com/
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23andMe Prostate Cancer Risks
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23andMe Prostate Cancer Risks
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23andMe Prostate Cancer Risks
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23andMe Prostate Cancer Risks

https://www.23andme.com/
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23andME Opt-In Statement
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Choice of GWAS Studies

• Common traits of broad interest
– Prevalence of > 1%
– Report Mendelian traits when possible
– Focus on drug responses

• Avoid false discoveries
– Large case-control studies > 750 cases
– Highly signifcant expectation values (<0.01 errors)
– Published in reputable journals
– Studies that have been replicated

• May impute highly linked missing SNPs
• Calculate likelihood and odds ratio using customers

ethnicity as detected
• Distinguish preliminary studies (non-replicated or

smaller sample sizes) from established research.
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23andMe Carrier Status

https://www.23andme.com/
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23andMe Carrier Status for
Alpha-1 Antitrypsin Defciency

https://www.23andme.com/
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23andMe Carrier Status for
Alpha-1 Antitrypsin Defciency

https://www.23andme.com/
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23andMe & Alpha-1 Antitrypsin Defciency

https://www.23andme.com/
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23andMe Drug Responses

https://www.23andme.com/
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23andMe Drug Responses for
Clopidogrel (Plavix®) Effcacy

https://www.23andme.com/
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Plavix Ad with Genetic Requirement
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23andMe Traits

https://www.23andme.com/
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Family Traits
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Family Traits Inheritance Calculator

https://www.23andme.com/
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Ancestry Composition

https://www.23andme.com/
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23andMe Maternal Inheritance

https://www.23andme.com/
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23andMe Paternal Inheritance

https://www.23andme.com/
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Neanderthal Ancestry

https://www.23andme.com/
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Neanderthal Ancestry

https://www.23andme.com/
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23andMe Relative Finder

https://www.23andme.com/
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What is a Fifth Cousin?

https://www.23andme.com/you/relfinder/
https://www.23andme.com/
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23andMe Ancestry Painting

https://www.23andme.com/
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23andMe Ancestry Painting

https://www.23andme.com/
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23andMe Ancestry Map
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23andMe Ancestry Map
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23andMe Ancestry Map
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23andMe Ancestry Labs
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23andWe Discoveries

https://www.23andme.com/
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INFORMED Medical Decisions
http://informeddna.com/
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INFORMED Genetic Counselors
http://informeddna.com/index.php/23andme/schedule-appointment-23.html

http://informeddna.com/index.php/23andme/schedule-appointment-23.html
http://informeddna.com/
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Navigenics

http://www.navigenics.com/
http://www.navigenics.com/
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DNAdirect: Clinical Genetic Testing

http://www.dnadirect.com/

http://www.dnadirect.com/
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DNA Direct to Hospitals

http://www.dnadirect.com/dnaweb/hospitals/hospitals.html
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DNA Direct to Physicians

http://www.dnadirect.com/dnaweb/physicians/physicians.html
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DNA Direct and Consumers

http://www.dnadirect.com/dnaweb/consumers/consumers.html
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23andME Opt-In Statement
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23andMe Prostate Cancer Risks

https://www.23andme.com/


© Doug Brutlag 2015

23andMe TTR4 Risks

https://www.23andme.com/
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Genetic Loci Associated with Hypertriglyceridemia
 http://www.ncbi.nlm.nih.gov/pubmed/20657596

http://www.ncbi.nlm.nih.gov/pubmed/20657596
http://www.ncbi.nlm.nih.gov/pubmed/20657596
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Novel Rare Variants in GWAS Genes for Hypertriglyceridemia
 http://www.ncbi.nlm.nih.gov/pubmed/20657596

http://www.ncbi.nlm.nih.gov/pubmed/20657596
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Summary of GWA Studies

• Genome-wide association studies make no assumptions about
disease mechanism or cause

• Genome-wide association studies usually discover only genetic
correlations, not cause

• Genome-wide associations indicate
– Genes and regions to analyze by resequencing for causal alleles
– Subpopulations that may be enriched for causal or preventive alleles
– Genes and gene products for functional and structural studies
– Genes to examine for regulatory studies

• Genome-wide association studies coupled with proper
biological and structural studies can lead to:

– Unexpected causes for disease
– Novel mechanisms for disease (missense mutations, regulatory changes,

alternative splicing, copy number variation etc.)
– Multiple pathways and multiple genes involved in disease
– Novel diagnostics and prognosis
– Novel treatments
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Low Heritability of Common SNPs

• Common SNPs Carry Low Risk While Rarer High Penetrance Variants
Carry High Risk

• Multiple Variants May Increase Risk Synergistically

• Common SNPs Associated with Genes Containing High Risk Alleles

• Common SNPs Associations can Suggest Regions to Sequence in
Cohorts or Trios

Manolio et al. Nature 461, 747-753 (2009)
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Genome Wide Association Study
Homework Assignment

• Step 1:  Read Thomas A. Pearson; Teri A. Manolio (2008) How to Interpret a

Genome-wide Association Study. JAMA, March 19, 2008; 299

1335 - 1344. 

• Please search either PubMed or Google Scholar or the GWAS Catalog for a
disease of interest to you AND (GWAS or "Genome wide association study").
 To help you with the PubMed search, "Genome-Wide Association Study" is a
defned MeSH term so your search can look like this: '"Genome-Wide
Association Study”[MaJR] AND Disease-name-or-Disease-MeSH-term

• For Google Scholar you will have to do two searches, one with the phrase
["Genome-Wide Association Study" AND disease-name] and another search for
["GWAS AND disease-name”].

• If you fnd a paper describing a genome-wide association study on your disease
of interest, please look up the paper and report to me 1) the URL or UID of the
paper and 2) genes or SNPs that are most highly correlated with the disease.  3)
the odds ratio and heritability of each gene and 4) Also please tell me if
knowledge of those SNPs or genes sheds any light on the basis for the disease.

http://jama.ama-assn.org/cgi/content/full/299/11/1335
http://jama.ama-assn.org/cgi/content/full/299/11/1335
http://jama.ama-assn.org/cgi/content/full/299/11/1335
http://jama.ama-assn.org/cgi/content/full/299/11/1335
http://jama.ama-assn.org/cgi/content/full/299/11/1335
http://jama.ama-assn.org/cgi/content/full/299/11/1335
http://jama.ama-assn.org/cgi/content/full/299/11/1335
http://jama.ama-assn.org/cgi/content/full/299/11/1335
http://www.ncbi.nlm.nih.gov/sites/entrez?db=pubmed
http://scholar.google.com/
http://www.genome.gov/GWAStudies/
http://scholar.google.com/
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Ten Basic Questions to Ask About a
Genome-wide Association Study Report

• 1. Are the cases defned clearly and reliably so that they can be compared with
patients typically seen in clinical practice?

• 2. Are case and control participants demonstrated to be comparable to each
other on important characteristics that might also be related to genetic variation
and to the disease?

• 3. Was the study of suffcient size to detect modest odds ratios or relative risks
(1.3-1.5)?

• 4. Was the genotyping platform of suffcient density to capture a large
proportion of the variation in the population studied?

• 5. Were appropriate quality control measures applied to genotyping assays,
including visual inspection of cluster plots and replication on an independent
genotyping platform?

• 6. Did the study reliably detect associations with previously reported and
replicated variants (known positives)?

• 7. Were stringent corrections applied for the many thousands of statistical tests
performed in defning the P value for signifcant associations?

• 8. Were the results replicated in independent population samples?
• 9. Were the replication samples comparable in geographic origin and phenotype

defnition, and if not, did the differences extend the applicability of the fndings?
• 10. Was evidence provided for a functional role for the gene polymorphism identifed?

Pearson, T. A. et al. JAMA 2008;299:1335-1344


