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Genetic Penetrance of Inherited Diseases

• Many inherited diseases are Mendelian and highly penetrant
– Sickle cell disease
– Thalassemias
– Huntington’s disease
– Color blindness
– Cystic fbrosis

• Most common diseases are complex (multifactorial - caused by
multiple genes or multiple pathways as well as multiple
environmental factors) and of low penetrance

– Familial
– Predisposition to disease
– Very large environmental and/or behavioral component

• Type I diabetes and other autoimmune diseases (lupus, rheumatoid arthritis, hyperthyroidism,
Crohn’s disease, Celiac Sprue, irritable bowel disease etc.)

• Type 2 diabetes
• Coronary heart disease (atherosclerosis)
• Asthma, COPD, pulmonary fbrosis

– Many complex diseases can be avoided with diet, nutrition, exercise or
behavioral modifcation

– Many complex diseases can also be monitored by increased vigilance
(another behavioral modifcation)
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So What Can We Learn from
Personal Genomics?

• Disease risk for common diseases
– Genetic predisposition towards a disease (relative risk or odds ratio)
– Genetic versus environmental contributions to disease (penetrance)
– How to alter your environment and behavior to avoid or detect the disease

• Disease Carrier status
– Premarital genetic counseling
– Preimplantation  genetic diagnosis
– Neonatal diagnosis (amniocentesis, chorionic villus sampling, fetal DNA in mother)

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

• Pharmacogenomics and Pharmacogenetics: Drug susceptibility
– Effcacy of common drugs
– Adverse reactions to common drugs

• Ancestry
– One can follow maternal line using mitochondrial DNA SNPs
– Males can follow paternal line using Y chromosome SNPs
– Autosomal shared haplotype regions with recent relatives (up to 5th cousins)
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23andMe Login
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23andMe Health Overview
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23andMe Disease Risks
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23andMe Disease Risks
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23andMe Type 2 Diabetes Risks

https://www.23andme.com/


© Doug Brutlag 2015

23andMe Type 2 Diabetes Risks
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23andMe Type 2 Diabetes Risks
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23andMe Carrier Status

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

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



© Doug Brutlag 2015

23andMe Maternal Inheritance
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23andMe Paternal Inheritance
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23andMe Ancestry Overview
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© Doug Brutlag 2015

Ancestry Composition

https://www.23andme.com/
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Ancestry Composition
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History of Man

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

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

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 Finder
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23andWe Discoveries
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INFORMED Genetic Counselors
http://informeddna.com/index.php/23andme/schedule-appointment-23.html
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The End of Illness� David B. Agus

$12 download on
Amazon

http://www.amazon.com/End-Illness-David-B-Agus/dp/145161019X/ref=sr_1_1?s=books&ie=UTF8&qid=1348589219&sr=1-1&keywords=end+of+illness
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Navigenics Conditions Covered

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

http://www.dnadirect.com/web/
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Knome
http://www.knome.com/

http://www.knome.com/
http://www.knome.com/
http://www.knome.com/


© Doug Brutlag 2015

Complete Genomics
http://www.completegenomics.com/
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Personalis
http://www.personalis.com/
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StationX
http://www.stationxinc.com/
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BaseHealth and Genophen
http://www.basehealth.com/

http://www.basehealth.com/
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Personal Genomics References
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Navigenics Compass Program
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Genetic Disorders
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DNA Direct Clinical Labs
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