
Figures 5-1 – 5-6
Genome mutation = loss or gain of whole chromosomes; usually incompatible with life

Chromosome mutation = rearrangement of genetic material and give rise to visible 
structural changes in the chromosome; usually incompatible with life

Gene mutations = partial or complete deletion of a gene or, more often, affect a single base
     1.  Point mutation = substitution of a single nucleotide base
     2.  Frame shift mutation = insertion or deletion of one or two base pairs resulting in 
          alterations of the reading frame
     3.  Missense mutations = a point mutation within a coding sequence in which there is 
          substitution of one AA for another
          - conservative missense mutation = little change in the function of the protein
          - nonconservative misssense mutation = replaces normal AA with a different one
          - nonsense mutation = point mutation results in stop codon
     4.  Mutations within noncoding sequences = may involve regulatory sequences
     5.  Trinucleotide repeats = amplification of a sequence of three nucleotides

Point mutation – single base pair change

Frame shift mutation – single base pair deletion

Frame shift mutation – four-base insertion

Nonsense mutation – point mutation leading to premature chain termination

Three-base deletion – synthesis of a protein missing an AA



Autosomal Dominant Disorders
1.  Manifested in the heterozygous state
2.  Usually at least one parent is affected
3.  Both males and females are affected
4.  Both males and females can transmit the condition
5.  In some cases neither parent is affected
     -genetic mutation in the egg or sperm
6.  Some diseases have reduced pentrance = inherit the defect but are phenotypically normal
7.  Some disease have variable expressivity = trait is seen in all individuals carrying the mutant gene, but is expressed
     differently among individuals
8.  In many conditions the age of onset is delayed
9.  Most mutations lead to an inactive protein = loss of function mutation
10.  Less commonly, but almost always associate with autosomal dominant disorders is gain of function mutations
11.  Mutant alleles may impair the function of the normal allele = dominant negative

Autosomal Recessive Disorders
1.  The single largest category of mendelian disorders
2.  These only result when both alleles at a given gene locus are mutants
3.  The trait does not usually affect the parents
4.  Siblings may show the disease (25% risk for each birth)
5.  If the mutant gene has a low frequency in the population; the affected individual may be product of consanguineous marriage
6.  Expression of the defect is more uniform
7.  Complete penetrance is common
8.  Onset is frequently early in life
9.  New mutations can occur, but are rarely detected clinically
10.  Usually proteins have a loss of function
11.  Include almost all inborn errors of metabolism

X-linked Disorders
1.  All sex-linked disorders are X-linked
2.  Almost all are X-linked recessive
3.  Males with mutations affecting the Y-linked genes are usually infertile; therefore no Y-linked inheritance
4.  Males are hemizygous for X-linked mutant genes, so these disorders are expressed in males
5.  An affected male does not transmit the disorder to his sons, but all daughters are carriers
6.  The heterozygous female usually does not express the full phenotypic change because of the paired normal allele



Figure 5-7

Mechanisms involved with single-gene disorders
1.  Enzyme defects and their consequences
     a. Accumulation of the substrate
     b. A metabolic block and decreased amount of end product
     c. Failure to inactivate a tissue-damaging substrate

2.  Defects in membrane receptors
     a.  Familial hypercholesterolemia = reduced syntheis or function of LDL receptors

3.  Alterations in the structure, function, or quantity of non-enzyme proteins

4.  Mutations resulting in unusual reactions to drugs



Figures  5-8 – 5-10



Figure 5-11 Figure 5-12

Lysosomal Storage Diseases
1.  Synthesis of a catalytically inactive protein
2.  Defects in post-translational processing
3.  Lack of an enzyme activator
4.  Lack of a substrate activator
5.  Lack of a transport protein



Figure 5-17

Figure 5-18

** marks the enzyme deficiencies
associated with glycogen storage
diseases



Figure 5-26

Deletion = loss of a portion of a chromosome

Interstitial deletion = two breaks within a chromosome arm, followed by loss of the chromosomal material between the breaks, and the fusion of the 
     broken ends

Terminal deletion = single break in a chromosome arm, producing a fragment with no centromere

Ring chromosome = occurs when a break occurs at both ends of a chromosome with fusion of the damaged ends; usually have serious consequences

Inversion = rearrangement that involves two breaks within a single chromosome with inverted reincorporation of the segment
     Paracentric = inversion involving only one arm of the chromosome
     Pericentric = breaks are on opposite side of the centromere

Isochromosome = results when one arm of a chromosome is lost and the remaining arm is duplicated

Translocation = a segment of one chromosome is transferred to another
     Balanced reciprocal translocation = single breaks ineach of two chromosomes with exchange of material
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