NOTES: 13.3 - MUTATIONS
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MUTATIONS:

« MUTATIONS = changes in the C

NA

sequence that affect genetic
information




MUTATIONS:

**any change in the DNA sequence
can also change the protein it codes
for




Mutations in Reproductive Cells:

e if a mutation occurs in a gene in a sperm
or egg cell, the altered gene would
become part of the genetic makeup of the
offspring

e the result could be:

=>» a new trait (beneficial or harmful);

=» a protein that does not work correctly;

=>» miscarriage




Mutations in Body Cells:

e if a mutation occurs in a nonreproductive
cell (such as skin or muscle cell), it will not
be passed to offspring

e the result could be:

=» impaired functioning of the cell;
=» loss of control of cell division;
=» cancer.
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Types of GENE MUTATIONS:

e Point Mutation: a change in a single
base pair in DNA

Thr Pro Glu Gilu

...AC T CCT GAG GAG...
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3 types of POINT MUTATIONS:

1) SUBSTITUTION
-One base pair is replaced by another base

pair
-Might result in the wrong amino acid (why
only "might“?)

* Redundancy of the genetic codel

CTGGA
CTGGG




Redundancy of the code:

First base of codon
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Mormal beta globin Sickle cell beta globin
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3 types of POINT MUTATIONS:

2) BASE PAIR INSERTION

= insertion of 1 or more
nucleotide pairs into a gene
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3 types of POINT MUTATIONS:

3) BASE PAIR DELETION

= deletion of 1 or more
nucleotide pairs from the gene
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Frameshift mutations:

e Both base pair deletions and base pair
insertions can result in a shift in the reading
frame

e That can cause the wrong protein to be made!

e ex: THE CAT ATE THE RAT
what happens
If we delete "C" = THE ATA TET HER AT-...
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Frameshift mutations:

e nearly every amino acid in the protein after
the mutation is changed!

Original DNA code for an amino acid sequence.

- >
pNA—CATTCACACGTACTCATGCTAT
e . : . . : : :

- His H Ser H His H Val H Leu H Met H Leu |-

Amino acid

C Frameshift of one DNA base results
in abnormal amino acid sequence. 14



SUMMARY-:
Types of Mutations

e Gene mutations
— Base pair substitution

— Base pair insertion | FRAMESHIFT
— Base pair deletion MUTATIONS

—

15



DNA {one strand)

o TTITTTTIT

CATCATCAT

CAT COCCTOCAT

What type -
of mutation? ~"TTTTTTTTITIT

CATCOCAGCGT CAT

RELRBRLE

CAT QCAT



Chromosomal Mutations

e Chromosomal Mutations:
—Deletion
—Duplication
—Inversion
—Translocation
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Chromosomal Mutations:

e DELETION: lose all or part of a
chromosome

ABC-DEFAC-DEF .

e DUPLICATION: segment of a chromosome
is repeated

ABC-DEFABBC-DEE .
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Deletion Mutation
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Chromosomal Mutations:

¢ INVERSION: chromosome segment
becomes oriented in reverse
direction

ABC-DEF ABE-DCF
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Inversion Mutation
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Chromosomal Mutations:

« TRANSLOCATION:
part of 1
chromosome breaks
off & attaches to
another non-
homologous
chromosome ABC-DEF —ABC-JKL
(segment is usually GH-IJKL — GH-IDEF
exchanged)
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Chromosomal mutations could also
involve having the incorrect # of
chromosomes...

Human Karyotype (XXY, 47)
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-ex: 47 human
chromosomes
instead of 46

-we Will discuss this in
chapter 12
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Chromosomal Mutations
(change in number)

e NONDISJUNCTION: the failure of the
chromosomes to separate properly during
cell division

(specifically, MEIOSIS, the type of cell division
that produces the gametes)
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Nondisjunction

& 2001 Brooks/Cole - Thomson Learning

chromosome .
alignments at nondisjunction alignments at
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Causes of Mutations:

e MUTAGEN: any agent that can cause a
change in DNA

Before

After

Incoming :
UV Photon




MUTAGENS:

1) HHGH ENERGY RADIATION:

> X-rays
> cosmic rays s
. . ' ' ' ‘Q Radiation
> ultraviolet light |
> nuclear radiation 2
Radiation 3“:?4; ﬂl
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Diameter:
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MUTAGENS:

2) CHEMICALS:
> dioxins

> asbestos

> pbenzene

> formaldehyde

> cigarette smoke

Carbon Monoxide
Gas from car exhausts

Tar

Road surfaces

Nicotine
Festicide

Acetone
Mail Yarnish Remover

Arsenic
Rat poison

Hy drogen Cyanide
Foizon used an death row

Butane
Lighter fuel

Ammonia
Cleaning products

Methanol
Rocket Fuel

Used to pickle dead bodies

Formalidehyie

Radon
Radioactive gas

Cadmium
Batteries
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