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Chromosome number Chromosome number
2n1 =18 2n2= 18

Gametles
no = g

hybrid has nqy + np = 18
Sterile

\)

Chromosome Doubling to 36 chromosomes
gametes are normal
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a) Pericentric inversion b) Paracentric inversion
(includes centromere) (does not include centromere)
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-~ Crossover

Crossovers within the inversion loop of
pericentric inversions generate deletions

Inversion

Duplication (FG) and deletion (ABC)

Mormal
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a) Nonreciprocal b) Nonreciprocal c) Reciprocal interchromosomal
intrachromosomal interchromosomal translocation
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Translocation heteroéy%cmtes generate aneuploid
gametes and thus semisterility

Adjacent-1 segregation
] ——— -
aneuploid euploid

Metaphase |

aneuploid === - euploid

Fertilization of Adjacent-1 segregation
products leads fo aneuploid progeny
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Alternate segregation: Alternate Adjacent 1 segregation: Adjacent Adjacent 2 segregation: Adjacent
centromeres to the same pole nonhomologous centromeres to the same pole  homologous centromeres to the same
(occurs ~ 50% of the time) (occurs ~ 50% of the time) pole (seldom occurs)
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Each contains complete Occurs frequently; each contains Seldom occurs; each contains
set of genes; viable duplications and deletions; usually inviable duplications and deletions; always inviable
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Fig. {18): Examples of mismatched AC and GT base-pairs that can form when one
of the putines or pyrimidines exists in a rare tautomeric form. Similar
mismatched base-pairs can form when thymine exists in its rare enol
form or adenine exists in its rare imina form.
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Fig. {19). Mutation via tautomeric shifts in the bases of DNA. In the exampie
diagramed, a guanine {@} undergoes g tautomeric shift to its rare enot
form {3) at the time of replication (B).  In its encl form, it pairs with
thymine (b). Duning the next replication (cto d), the guanine shifts
back to its more stable kete form. The thymine incorporated opposite
the enaol farm of guanine (b) directs the incorporation of adening during
the subsequent replication (¢ to d). The netresult is a GC at AT muta-
tion. If a guaning undergoes a tautomeric shift from the commaon keto
form to the rare enol fonm at the time of incorporation {as a nucleoside
triphasphate, rather than in a template strand as diagramed bealow}.
It will be incorporated opposite thymine in the template strand and
cause an AT to G mutation.
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Fig. {20): Diagram iilustrating the base substitutions that are possible in DA
These include four transitions (purine for pusine or pyrimidine for
pyrimidine; solid arrows) and eight transversions (purine for
pyrimidine and pyrimidine for purine: dashed amows?,

T = thymine, A = adenine, C = cytosine, and G = guartine,
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Fig. 21: Diagram of a frameshift mutation that results from the addition of a single
base-pair to a structural gene,  The mutant gene (top, right} was produced
by the insertion of 3 CG base-pair between the sixth and seventh base
-pairs of the wild-type gene (tap, left}. This alters the ‘reading frame” of
that portian of tha genia distal, relative i the direction of transcription ang
translation (left to right, as diagramed}, to the mutation, Az a resuit, ail of
the codans of the mRNA and all of the amino acids of the polypeptide
that correspond to base-pair triplets distal to the mutation are altered.
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