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Genetic Penetrance
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Huntington Disease

• Autosomal Dominant
– On the tip of the short arm of chromosome 4
– One bad gene causes disease (dominant)
– Brain degeneration over 10-15 year period until death

• Neurodegenerative disease
– Loss of movement control
– Loss of cognitive skills (dementia) and hallucinations
– Depression, hostility, aggression and loss of inhibitions

• Dyskinesias
– Chorea: uncontrollable tics and involuntary movements of

extremities, hyperkinesias
– Dysphagia (diffculty in swallowing) and  uncontrollable

oral buccal dyskinesia
– Dystonia uncontrollable muscle contractions
– Bradykinesia, slow uncertain movements
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Huntington Disease Video
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Huntington Disease Video
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The Inheritance

• You are 18 years old.
• Your father abandoned you and your mother when you only

one year old.
• Your father died this year and left you an inheritance.
• He died from an autosomal dominant disease known as

Huntington’s Chorea or Huntington’s Disease.
• You have a 50% chance of inheriting this invariably fatal

neurodegenerative disease.
• But there is a genetic test for this disease that can tell you not

only if you have the disease, and if you do, when you will get
symptoms and when you will die from it.

• Would you take the genetic test or not?
• Why?
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Predictive Testing for Huntington’s:
Adverse Psychological Events
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Adverse Events of Huntington’s Test

• After 1 year, 15% and after 2 years 22% of
those with a positive test had an adverse
event.
– Suicide, suicide attempt or suicide plan
– Psychiatric hospitalization
– Depression lasting > two months
– Breakdown of important personal relations

• No incidence of increased substance abuse
• Those with a negative test result often

suffered from guilt complex.
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Scenario Two

• You are a physician and one of your patients, a 17
year old male has Huntington’s in his family

• His grandfather died of the disease at 65 and his
older uncle also acquired the disease at 50.

• His father is 40 and is symptom free so far and has
specifcally told you he does not want the
Huntington’s test himself.

• The patient comes to you asking for the genetic
test to determine if he has the Huntington’s gene.

• Would you test the young patient?
• How would you evaluate your young patient

about his reaction to both a positive and a
negative diagnosis prior to taking the test? 
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Huntington Testing:� Making an Informed Choice
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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 Medicinehttp
://www.ncbi.nlm.nih.gov/guide/genetics-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/
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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/
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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/
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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/
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Genetics Home Reference
http://ghr.nlm.nih.gov/

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

http://www.nlm.nih.gov/medlineplus/
http://www.ncbi.nlm.nih.gov/
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Huntington’s in Medline Plus
https://www.nlm.nih.gov/medlineplus/huntingtonsdisease.html

https://www.nlm.nih.gov/medlineplus/huntingtonsdisease.html
https://www.nlm.nih.gov/medlineplus/huntingtonsdisease.html
https://www.nlm.nih.gov/medlineplus/huntingtonsdisease.html
https://www.nlm.nih.gov/medlineplus/huntingtonsdisease.html
https://www.nlm.nih.gov/medlineplus/huntingtonsdisease.html
https://www.nlm.nih.gov/medlineplus/huntingtonsdisease.html
http://www.nlm.nih.gov/medlineplus/
https://www.nlm.nih.gov/medlineplus/huntingtonsdisease.html
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GeneTests & GeneReviews for Huntington's
https://www.genetests.org/

https://www.genetests.org/
https://www.genetests.org/
https://www.genetests.org/
http://www.ncbi.nlm.nih.gov/
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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/
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GeneTests for Huntington Disease 
http://www.ncbi.nlm.nih.gov/sites/GeneTests/

http://www.ncbi.nlm.nih.gov/sites/GeneTests/lab/clinical_disease_id/2097?db=genetests
http://www.ncbi.nlm.nih.gov/
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GeneTests & GeneReviews
http://www.ncbi.nlm.nih.gov/sites/GeneTests/

http://www.ncbi.nlm.nih.gov/sites/GeneTests/review/disease/huntington%20disease?db=genetests&search_param=contains
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/sites/GeneTests/review/disease/huntington%20disease?db=genetests&search_param=contains
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Entrez Gene for Huntington

http://www.ncbi.nlm.nih.gov/
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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/
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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/
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MapViewer for Huntington

http://www.ncbi.nlm.nih.gov/
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Huntingtin Protein
http://www.ncbi.nlm.nih.gov/protein/NP_002102.4

http://www.ncbi.nlm.nih.gov/protein/NP_002102.4
http://www.ncbi.nlm.nih.gov/
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Huntingtin Protein
http://www.ncbi.nlm.nih.gov/protein/NP_002102.4

http://www.ncbi.nlm.nih.gov/protein/NP_002102.4
http://www.ncbi.nlm.nih.gov/
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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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Age of Onset and Repeat Length
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Huntington Disease Biosystem
http://www.ncbi.nlm.nih.gov/gene/3064

http://www.ncbi.nlm.nih.gov/gene/3064
http://www.ncbi.nlm.nih.gov/
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OMIM Home Page
http://omim.org/

http://omim.org/
http://www.ncbi.nlm.nih.gov/
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Huntington Disease Search in OMIM
http://omim.org/search?index=entry&sort=score+desc%2C+prefx_sort

+desc&start=1&limit=10&search=Huntingtons

http://omim.org/search?index=entry&sort=score+desc,+prefix_sort+desc&start=1&limit=10&search=Huntingtons
http://omim.org/search?index=entry&sort=score+desc,+prefix_sort+desc&start=1&limit=10&search=Huntingtons
http://www.ncbi.nlm.nih.gov/
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Huntington Disease Entry in OMIM
http://omim.org/entry/143100?search=Huntingtons&highlight=huntington

http://omim.org/entry/143100?search=Huntingtons&highlight=huntington
http://www.ncbi.nlm.nih.gov/
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OMIM Coverage
http://www.ncbi.nlm.nih.gov/Omim/mimstats.html

http://genome.ucsc.edu/cgi-bin/pbGateway
http://www.ncbi.nlm.nih.gov/
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OMIM Coverage
http://www.ncbi.nlm.nih.gov/Omim/mimstats.html

http://genome.ucsc.edu/cgi-bin/pbGateway
http://www.ncbi.nlm.nih.gov/
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Cystic Fibrosis

https://en.wikiversity.org/wiki/Blausen_gallery_2014
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Cystic Fibrosis Transmembrane
Conductance Regulator (CFTR)
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Role of CFTR in Pancreatic Secretion
http://www.ncbi.nlm.nih.gov/biosystems/169306

http://www.ncbi.nlm.nih.gov/biosystems/169306


© Douglas Brutlag, 2015

Mutations Causing Cystic Fibrosis

Cystic Fibrosis Mutation database http://www.genet.sickkids.on.ca/app

Gene Reviews http://www.ncbi.nlm.nih.gov/books/NBK1250

http://www.genet.sickkids.on.ca/app
http://www.ncbi.nlm.nih.gov/books/NBK1250
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Rhodopsin and Colorblindnes
http://justinpamute.fles.wordpress.com/2010/06/rhodopsin1.gifs

http://justinpamute.files.wordpress.com/2010/06/rhodopsin1.gif
http://justinpamute.files.wordpress.com/2010/06/rhodopsin1.gif
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Colorblindness in OMIM
http://omim.org/search?index=entry&sort=score+desc%2C+prefx_sort+desc&start=1&limit=10&search=colorblindness

http://omim.org/search?index=entry&sort=score+desc,+prefix_sort+desc&start=1&limit=10&search=colorblindness
http://omim.org/search?index=entry&sort=score+desc,+prefix_sort+desc&start=1&limit=10&search=colorblindness
http://omim.org/search?index=entry&sort=score+desc,+prefix_sort+desc&start=1&limit=10&search=colorblindness
http://omim.org/search?index=entry&sort=score+desc,+prefix_sort+desc&start=1&limit=10&search=colorblindness
http://omim.org/search?index=entry&sort=score+desc,+prefix_sort+desc&start=1&limit=10&search=colorblindness
http://omim.org/search?index=entry&sort=score+desc,+prefix_sort+desc&start=1&limit=10&search=colorblindness
http://omim.org/search?index=entry&sort=score+desc,+prefix_sort+desc&start=1&limit=10&search=colorblindness
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Colorblindness in OMIM
http://omim.org/entry/303800

http://omim.org/entry/303800
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Opsin1 Gene in OMIM
http://omim.org/entry/300821

http://omim.org/entry/300821
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Opsin1MW Gene Entry
http://www.ncbi.nlm.nih.gov/gene/2652

http://www.ncbi.nlm.nih.gov/gene/2652
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Ishihara Test for Red-Green Color Blindness
http://www.ncbi.nlm.nih.gov/books/NBK1301/fgure/rgcb.F3/?report=objectonly
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Mendelian Disease Case Presentation

Please choose a single gene, Mendelian disease from one of the Disease
databases (Genes and Diseases,  Genetics Home Reference,  Gene
Reviews. or Online Inheritance in Man (OMIM) and prepare an oral
case presentation of the disease.

Please Include:

1.a URL pointer to OMIM or Gene Reviews entry for your disease

2.a basic description of the disease and its symptoms and prevalence

3.the classical (pre-genetic) differential diagnosis of the disease

4.the classical (pre-genetic) treatment of the disease

5.description of genetics of the disease including world and ethnic
distribution of the disease gene

6.any novel diagnostics that have resulted from knowing the genetics

7.any novel understanding of the disease that has lead to novel
therapy based on genetic knowledge. 


