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Chromosomal mutations
 Chromosomal mutations - variations from the
 normal (wild type) condition in chromosome
 structure and chromosome number and, in
 humans, they contribute to spontaneous
 abortions, infertility, and some cancers
 Frequency in humans - 50% in spontaneous
 abortions, 6 out of 1,000 live births
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Variations in chromosome number
 • Euploidy – when an organism has one
 complete set of chromosomes or and
 exact multiple of complete sets.
 • Aneuploidy – variations in the number of
 individual chromosomes
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Non-disjunction during meiosis results
 in changes in the number of chromosomes
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Trisomy (47,21+) – Down syndrome
 A direct relationship exists between maternal age and the probability
 of giving birth to an individual with trisomy-21, ranging from
 7.7/10,000 around age 25 and increasing to 333/10,000 around age 46.
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Trisomy
 (47,13+)
 Patau syndrome
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Trisomy (47,18+)
 Edwards syndrome
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Variations in chromosome structure
 • All chromosome structure mutations begin with one or more breaks in the chromosome. If break occurs within a gene the function might be lost
 • Broken ands do not have telomeres that prevent degradation but the broken end is “sticky” and can adhere to other broken ends.
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Variations in chromosome structure (arrangement)
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Deficiency loop
 Polytene chromosome
 Drosophila
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Consequences of deletions
 • Depend on the gene or genes lost and in a
 diploid organism on the genes present in
 the normal homologous chromosome -
 pseudodominance
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Cri du chat – (46,5p-)
 Frequency – 1 infant in 50,00 live births
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Duplications - Unequal crossing over and its results
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Bar-eye phenotype – effects of duplication
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Consequences of duplications
 • Evolution of multiple genes with related
 functions (multigene families)
 – Globin genes
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Inversions
 • An inversion is a chromosomal
 mutation that results when a segment
 of the chromosome is excised and then
 reintegrates in a different orientation.
 – Paracentric inversion
 – Pericentric inversion
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Inversions - One possible origin of a pericentric inversion
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Crossing-over within the inversion
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Consequences of inversions
 • Position effects
 • Evolutionary advantages – keeping
 together combinations of genes that are
 advantageous to the species
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Translocations
 • A translocation is a chromosomal mutation
 in which there is a change in position of
 chromosome segments to a different
 location in the genome. No gain or loss of
 genetic material is involved in a
 translocation.
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Reciprocal translocations
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Familial Down
 syndrome
 Example of translocation
 in humans
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Fragile X chromosome – Martin-Bell syndrome
 Frequency or 1/400 males and 1/8000 females (condition not always expressed
 when heterozygous. FMR-1 gene, a case of anticipation.
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