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MEDICAL GENETICS 
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Chapter 1 
Single Gene Diseases 
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Basic Definitions 
  Gene 
  Locus 
  Allele 
  Genotype 
  Phenotype 
  Homozygote 
  Heterozygote 
  Dominant/Codominant 
  Recessive 
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Mutations 
  Missense 
  Nonsense 
  Deletion 
  Insertion 
  Frameshift/In-frame 
  Loss-of-function 
  Gain-of-function 
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YOU WILL BE ASKED TO: 
· Recognize modes of inheritance 
· Dominant 
· Recessive 
· Autosomal 
· X-linked 
· Mitochondrial (Maternal) 
· Predict recurrence risk 
· Identify carriers 
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Recurrence Risk (Punnett Square) for the Mating of an Affected Individual (Aa) with a Homozygous Unaffected Individual (aa)
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Recurrence Risk for the Mating of Two Heterozygous Carriers (Aa) of Recessive Mutation
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X Inactivation 
  Mechanism to equalize the amount of protein encoded in X chromosomes in males and females 
  Occurs early in the development of female embryos 
  Inactivation of paternal or maternal X is random 
  It fixes inactivation in all descendents of that cell 
  It incompletely inactivates some regions 
  All X chromosomes in cell are inactivated except one 
  Inactivation is associated with methylation 
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Recurrence Risks for X-linked Recessive Diseases
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Recurrence Risks for X-linked Dominant Diseases
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Leber Hereditary Optic Neuropathy 
  Mitochondrial DNA codes for proteins important in electron transport and oxidative phosphorylation 
  Mutations for these proteins affect cells which have high-energy requirements 
  Irreversible loss of vision in the central field begins in the third decade 
  Heteroplasmy is uncommon 




