Genetic Mutations

Despite all the attention to detail, sometimes a mistake is made
when DNA is copied. What then?

When the sequence of nucleotides that make up our genetic
library is altered, the result is a mutation.

There are two main types of mutations:

1) Gene mutations
2) Chromosomal mutation
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Gene Mutations

Gene mutations are the result of a point mutation (achangeina
single, or a few, nucleotides.)

This type of nutation can occur in two ways:
Substitution : one nucleotide is changed, resulting in a different

codon, 50 a different amino acid, and ultimately, a
different protein.

DNA: TAC GCA TGG AAT

mANA: AUG CGU ACC UUA

Amino

acids:  Met—Arg— Tir —Leu
l Substitution

DNA:  TAC GTA TGG AAT

mANA: AUG CAUACC UUA

Bottom of page 307 Atvico

acuds:  Met—His — Tiv —Lsu
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Insertion / Deletion : This type of gene mutation is the result of
adding in, or removing a nucleotide.

These mutations can be drastic, as they result
ina shift of the entire sequence of codons.

Ex: Figure 12-20, p. 307
THEFATCATATETHERAT

THE FAT (/AT AITE THE RAT

TEFATCATATETHERAT
TEF UTC ATA THT HER AT
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Chromosomal Mutations

These mutations are the result of a change to the entire
chromosome.

Either: - A gene has been deleted

o A gene has been duplicated and appears more than

Orgl cromocome once.
- The location of two (or mroe) genes have been
A C D EF .
oeton switched
@as comer - Partof one chromosome has become defached and
Ovpentin re-attaches itself to another chromosome.

WA.ED CBF

@ C Okl

GH G DEE Figure 1221, p. 308

Transiocaton
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Why do mutations matter?

In many cases, mutations don't have any effect.

If the mutation is noticeable, it may result in a genetic disorder. This
type of mutation is harmful to the organism.

Beneficial mutations result in the creation of a protein or other
substance that may help the organism survive longer / better.

Mutations can typically only be inherited if they occur in gamete cells,
designed to create a new organism.
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Polyploidy

Polyploidy is an example of a beneficial mutation in which as entire
set of chromosomes does not separate during meiosis. This happens
relatively often in plans.

The result is an organism with 3 sets of chromosomes (3N - triploid)
or even 4 sets (4N - tetraploid)!

These plants are often stronger and larger then their diploid
counterparts. Plant breeders have used this to their advantage for
years to create many sturdy crop plans.

ex: Wheat is known to have up to 6 sets of chromosomes!!!
(6N - hexaploid)
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Polyploidy types

+ Polyploid  types are labeled according to the number of chromosome ses n the nucleus
o triploid (three sets; 3x), for example the phylum  Tardigrada

o tetraploid (foursets; 4),for example Salmonidae  fih
« pentaploid  (five sets; 5x)

« hexaploid  (sx st 6, forexample wheat |, kvt

+ octaploid  (cihtseis; ), for cxample Acipenser (geusof  sturgeon fi)

« decaploid (i seis; 10y, for examplecertain sravberrics

« dodecaploid  (twelveses; 126, forxample the plant Celosigargentea~ andtheamphibian ~ Xemopus ranwenzoriensis
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