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Your Genes and Your Health
 http://bio84.stanford.edu/

http://bio84.stanford.edu/
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Stanford at The Tech: Understanding Genetics
http://genetics.thetech.org/

http://genetics.thetech.org/
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Genomics as the Basis of Preventive Medicine

• If we know the gene that causes an inherited disease

• And we know the function of that gene

• Then we can understand the cause of the disease at
the molecular level,

• This knowledge permits development of better
diagnoses, treatments, drugs, therapies and other
interventions to cure the disease.
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Where would you go for information on
inherited diseases?

• Google or Google Scholar?
• National Center for Biotechnology Information
• Genes and Disease
• Genetics Home Reference
• Medline Plus
• Gene Reviews
• Online Mendelian Inheritance in Man (OMIM)
• MedGen – human medical genetics
• PubMed Keywords or PubMed MeSh search?
• PubMed Central
• PubMed Health
• Clinical Trials Database

https://www.google.com/
http://scholar.google.com/
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/books/NBK22183/
http://ghr.nlm.nih.gov/
https://www.nlm.nih.gov/medlineplus/
http://www.ncbi.nlm.nih.gov/books/NBK1116/
http://www.ncbi.nlm.nih.gov/omim
http://www.ncbi.nlm.nih.gov/medgen
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/mesh
http://www.ncbi.nlm.nih.gov/pmc/
http://www.ncbi.nlm.nih.gov/pubmedhealth
https://clinicaltrials.gov/


© Doug Brutlag 2016

NCBI: National Center for Biotechnology Information
http://www.ncbi.nlm.nih.gov/

http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/
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NCBI: Genetics and Medicine
http://www.ncbi.nlm.nih.gov/guide/genetics-medicine/

http://www.ncbi.nlm.nih.gov/guide/genetics-medicine/
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/
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NCBI: Genetics and Medicine
http://www.ncbi.nlm.nih.gov/guide/genetics-medicine/

http://www.ncbi.nlm.nih.gov/guide/genetics-medicine/
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/
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Genes & Disease
http://www.ncbi.nlm.nih.gov/books/NBK22183/

http://www.ncbi.nlm.nih.gov/books/NBK22183/
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/
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Genes and Disease
http://www.ncbi.nlm.nih.gov/books/NBK22183/

http://www.ncbi.nlm.nih.gov/books/NBK22183/
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/
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Huntington Disease
http://www.ncbi.nlm.nih.gov/books/NBK22226/

http://www.ncbi.nlm.nih.gov/books/NBK22226/
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/
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Genetics Home Reference
http://ghr.nlm.nih.gov/

http://ghr.nlm.nih.gov/
http://ghr.nlm.nih.gov/
http://ghr.nlm.nih.gov/
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Huntington Disease in Genetics Home Reference
http://ghr.nlm.nih.gov/condition/huntington-disease

http://ghr.nlm.nih.gov/condition/huntington-disease
http://ghr.nlm.nih.gov/
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Huntingtin Gene HTT in Genetics Home Reference
http://ghr.nlm.nih.gov/gene/HTT

http://ghr.nlm.nih.gov/gene/HTT
http://ghr.nlm.nih.gov/
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Newborn Screening in Genetics Home Reference
http://ghr.nlm.nih.gov/nbs

http://ghr.nlm.nih.gov/nbs
http://ghr.nlm.nih.gov/
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Genetics Home Reference Handbook
http://ghr.nlm.nih.gov/handbook

http://ghr.nlm.nih.gov/handbook
http://ghr.nlm.nih.gov/
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MedlinePlus
http://www.nlm.nih.gov/medlineplus/

http://www.nlm.nih.gov/medlineplus/
http://www.nlm.nih.gov/medlineplus/
http://www.nlm.nih.gov/medlineplus/
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Huntington Disease in Medline Plus
http://www.nlm.nih.gov/medlineplus/ency/article/000770.htm

http://www.nlm.nih.gov/medlineplus/ency/article/000770.htm
http://www.nlm.nih.gov/medlineplus/
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Drugs & Supplements in MedlinePlus
http://www.nlm.nih.gov/medlineplus/druginformation.html

http://www.nlm.nih.gov/medlineplus/druginformation.html
http://www.nlm.nih.gov/medlineplus/
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Videos & Cool Tools in MedlinePlus
http://www.nlm.nih.gov/medlineplus/druginformation.html

http://www.nlm.nih.gov/medlineplus/druginformation.html
http://www.nlm.nih.gov/medlineplus/
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Huntington Disease Gene Review
http://www.ncbi.nlm.nih.gov/books/NBK1305/

http://www.ncbi.nlm.nih.gov/books/NBK1305/
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/
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Genetic Testing Registry for Huntington
http://www.ncbi.nlm.nih.gov/gtr/

http://www.ncbi.nlm.nih.gov/gtr/
http://www.ncbi.nlm.nih.gov/gtr/
http://www.ncbi.nlm.nih.gov/gtr/
http://www.ncbi.nlm.nih.gov/gtr/
http://www.ncbi.nlm.nih.gov/gtr/
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/


© Doug Brutlag 2016

Huntington Disease Gene
http://www.ncbi.nlm.nih.gov/gene/3064

http://www.ncbi.nlm.nih.gov/gene/3064
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/
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Huntington Disease Protein Sequence
http://www.ncbi.nlm.nih.gov/protein/296434520?report=fasta

http://www.ncbi.nlm.nih.gov/protein/296434520?report=fasta
http://www.ncbi.nlm.nih.gov/protein/296434520?report=fasta
http://www.ncbi.nlm.nih.gov/


© Doug Brutlag 2016

Huntington Disease Biosystem
http://www.ncbi.nlm.nih.gov/biosystems/83100

http://www.ncbi.nlm.nih.gov/biosystems/83100
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/
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Age of Onset and Repeat Length
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• Crossing over between maternal and paternal chromosomes

• Unequal crossing over between maternal and paternal chromosomes

Huntington Disease can Arise from
Unequal Crossing Over During Meiosis

Maternal

Maternal

Paternal

Paternal

Offspring

Offspring

Offspring

Offspring
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Trinucleotide Repeat Disorders
https://en.wikipedia.org/wiki/Trinucleotide_repeat_disorder

https://en.wikipedia.org/wiki/Trinucleotide_repeat_disorder
https://en.wikipedia.org/wiki/Trinucleotide_repeat_disorder
https://en.wikipedia.org/wiki/Trinucleotide_repeat_disorder
https://en.wikipedia.org/wiki/Trinucleotide_repeat_disorder
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Trinucleotide Repeat Disorders
https://en.wikipedia.org/wiki/Trinucleotide_repeat_disorder

https://en.wikipedia.org/wiki/Trinucleotide_repeat_disorder
https://en.wikipedia.org/wiki/Trinucleotide_repeat_disorder
https://en.wikipedia.org/wiki/Trinucleotide_repeat_disorder
https://en.wikipedia.org/wiki/Trinucleotide_repeat_disorder
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Trinucleotide Repeat Disorders
https://en.wikipedia.org/wiki/Trinucleotide_repeat_disorder

https://en.wikipedia.org/wiki/Trinucleotide_repeat_disorder
https://en.wikipedia.org/wiki/Trinucleotide_repeat_disorder
https://en.wikipedia.org/wiki/Trinucleotide_repeat_disorder
https://en.wikipedia.org/wiki/Trinucleotide_repeat_disorder
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Huntington Outreach Project at Stanford
http://web.stanford.edu/group/hopes/cgi-bin/hopes_test/

http://web.stanford.edu/group/hopes/cgi-bin/hopes_test/
http://web.stanford.edu/group/hopes/cgi-bin/hopes_test/
http://web.stanford.edu/group/hopes/cgi-bin/hopes_test/
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Huntington Outreach Project at Stanford
http://web.stanford.edu/group/hopes/cgi-bin/hopes_test/trinucleotide-repeat-disorders/

http://web.stanford.edu/group/hopes/cgi-bin/hopes_test/trinucleotide-repeat-disorders/
http://web.stanford.edu/group/hopes/cgi-bin/hopes_test/trinucleotide-repeat-disorders/
http://web.stanford.edu/group/hopes/cgi-bin/hopes_test/
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Clinical Trials
https://clinicaltrials.gov/

https://clinicaltrials.gov/
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Huntington Disease Clinical Trials
https://clinicaltrials.gov/ct2/results?term=Huntington+Disease&recr=Open/

https://clinicaltrials.gov/ct2/results?term=Huntington+Disease&recr=Open
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Registered Studies in Clinical Trials
https://clinicaltrials.gov/ct2/resources/trends

https://clinicaltrials.gov/ct2/resources/trends
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Cystic Fibrosis

• Autosomal (chromosome 7q31.2) recessive.
• Inhibits many bodily secretions

– Pancreatic digestive enzymes
– Sweat glands
– Lung mucosa in alveoli and bronchi
– Infertility in males (>97%)
– Cirrhosis of the liver
– Hepatic steatosis

• Caused by mutations in the CFTR gene
that encodes a chloride ion channel that
pumps chloride ion and water out of cells.
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Cystic Fibrosis
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Cystic Fibrosis Transmembrane
Conductance Regulator 

CFTR is a chloride/water ion channel or pore
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Mutations Causing Cystic Fibrosis
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Genetic and Medical Web Sites 

• National Library of Medicine and the
• National Center for Biotechnology Information

– Genes and Diseases
– Genetics Home Reference
– Medline Plus
– GeneReviews
– Genetic Testing Registry
– Clinical Trials

http://www.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/books/NBK22183/
http://ghr.nlm.nih.gov/
http://www.nlm.nih.gov/medlineplus/
http://www.ncbi.nlm.nih.gov/books/NBK1116/
http://www.ncbi.nlm.nih.gov/gtr/
file:///Volumes/Dougs%20MBP/Users/brutlag/Courses/Bio%2084/2%20Diseases/clinicaltrials.gov
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Where would you go for information on
inherited diseases?

• Google or Google Scholar?
• National Center for Biotechnology Information
• Genes and Disease
• Genetics Home Reference
• Medline Plus
• Gene Reviews
• Online Mendelian Inheritance in Man (OMIM)
• MedGen – human medical genetics
• PubMed Keywords or PubMed MeSh search?
• PubMed Central
• PubMed Health
• Clinical Trials Database

https://www.google.com/
http://scholar.google.com/
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/books/NBK22183/
http://ghr.nlm.nih.gov/
https://www.nlm.nih.gov/medlineplus/
http://www.ncbi.nlm.nih.gov/books/NBK1116/
http://www.ncbi.nlm.nih.gov/omim
http://www.ncbi.nlm.nih.gov/medgen
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/mesh
http://www.ncbi.nlm.nih.gov/pmc/
http://www.ncbi.nlm.nih.gov/pubmedhealth
https://clinicaltrials.gov/
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Human Genome First draft
February 2001

Public Effort Private Effort (Celera)
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Genomic Medicine
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Genomic Medicine Defned
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National Human Genome Research Institute
http://www.genome.gov/

http://www.genome.gov/
http://www.genome.gov/
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Genome: Unlocking Life’s Code
http://www.genome.gov/Smithsonian/

http://www.genome.gov/Smithsonian/
http://www.genome.gov/
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Genome: Unlocking Life’s Code
http://www.genome.gov/Smithsonian/

http://www.genome.gov/Smithsonian/
http://www.genome.gov/
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Knome
http://www.knome.com/

http://www.knome.com/
http://www.knome.com/
http://www.knome.com/
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Complete Genomics
http://www.completegenomics.com/

http://www.completegenomics.com/
http://www.completegenomics.com/
http://www.completegenomics.com/
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Personalis
http://www.personalis.com/

http://www.personalis.com/
http://www.personalis.com/
http://www.personalis.com/
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StationX
http://www.stationxinc.com/

http://www.stationxinc.com/
http://www.stationxinc.com/
http://www.stationxinc.com/
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Omicia
http://www.omicia.com/

http://www.omicia.com/
http://www.omicia.com/
http://www.omicia.com/
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Stanford Center for Genomics & Personalized Medicine
http://scgpm.stanford.edu/

http://scgpm.stanford.edu/
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Portrait of a Glitch

• Revere La Noue, MFA, Stanford, 2005
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Portrait of a Glitch

• Revere La Noue, MFA, Stanford, 2005
• What is this flm about?
• What classes of glitches are mentioned?
• What do these glitches cause?
• Why did I show this flm?
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Portrait of a Glitch

• Revere La Noue, MFA, Stanford, 2005
• What is this flm about?
• What classes of glitches are mentioned?
• What do these glitches cause?
• Why did I show this flm?
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2007 Scientifc Breakthrough of the Year
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Hokusai, K. The Great Wave

The Great Wave of GWAS Studies
http://www.genome.gov/gwastudies/

http://legionofhonor.famsf.org/legion/exhibitions/japanesque-japanese-print-era-impressionism
http://legionofhonor.famsf.org/legion/exhibitions/japanesque-japanese-print-era-impressionism
http://www.genome.gov/gwastudies/
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Published Genome-Wide Associations through 12/2012
 GWA at p<5x10-8 for 17 Trait Categories

http://www.genome.gov/GWAStudies
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Published Genome-Wide Associations through 6/2010
http://www.genome.gov/GWAStudies

http://www.genome.gov/GWAStudies
http://www.genome.gov/gwastudies/
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Personal Genomics: 23andMe
https://www.23andme.com/

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


© Doug Brutlag 2016

Navigenics
http://www.navigenics.com/

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

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

http://www.dnadirect.com/
http://www.dnadirect.com/web/
http://www.dnadirect.com/web/
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INFORMED Medical Decisions
http://informeddna.com/

http://informeddna.com/
http://informeddna.com/
http://informeddna.com/
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Genetic Penetrance


