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“I forgot to make a back-up copy of my brain,
so everything I learned last semester was lost.”

Don’t let this happen to you!!




BELLRINGER
What happens, if in recording your grade, a teacher
transposes the numbers for your 91 test grade?

Sometimes a small mistake can have a big effect!
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KEY CONCEPT - Mutations are changes in DNA that may or
may not affect phenotype (physical characteristics).
EQ — How can mutations affect an organism’s traits?



http://images.google.com/imgres?imgurl=http://www.x-menthelaststand.com/images/xmen_xd___01.jpg&imgrefurl=http://www.x-menthelaststand.com/&h=429&w=513&sz=77&hl=en&start=20&usg=__9ESFOm4ekvj9T-ST64heMX0MFBQ=&tbnid=uwc_8C65rycEaM:&tbnh=110&tbnw=131&prev=/images?q=x-men&gbv=2&hl=en
http://images.google.com/imgres?imgurl=http://www.x-menthelaststand.com/images/xmen_xd___01.jpg&imgrefurl=http://www.x-menthelaststand.com/&h=429&w=513&sz=77&hl=en&start=20&usg=__9ESFOm4ekvj9T-ST64heMX0MFBQ=&tbnid=uwc_8C65rycEaM:&tbnh=110&tbnw=131&prev=/images?q=x-men&gbv=2&hl=en

8.7 Mutations

¢ Significance of Mutations

« Most are neutral
 Eye color
 Birth marks

« Some are harmful
« Sickle Cell Anemia
« Down Syndrome

« Some are beneficial

 Sickle Cell Anemia to Malaria
* Immunity to HIV




¢ Some mutations affect a single gene, while others affect an

entire chromosome.

A mutation is a change in an organism’s DNA.
« Many kinds of mutations can occur, especially during

replication.

« Atype of point mutation substitutes one nucleotide

for another (called a substitution — does not affect the

reading frame.).

A mutation is a change in an organism’s DNA.

Normal

DNA

RNA

|
protein m

Leu Glu Ser Asp

Point mutation

mutated
base

RNA




8.7 Mutations

¢ POINT MUTATIONS:

« Point Mutations — changes in
one or a few nucleotides that

do not change the reading
frame

— Substitution
THE FAT CAT ATE THE RAT l

THE FAT HAT ATE THE RAT
— Insertion of 3 bases
THE FAT CAT ATE THE RAT

THE FAT CAT XLW ATE THE RAT Dymimt vt jtation

— Deletion of 3 bases
THE FAT CAT ATE THE RAT
THE FAT ATE THE RAT




8.7 Mutations

ePoint Mutation

e Sickle Cell Anemia
IS the result of one
nucleotide
substitution

* Occurs In the
hemoglobin gene




8.7 Mutations

— Aframeshift mutation inserts or deletes a nucleotide(s)
In the DNA sequence, changing the reading frame.

Normal Frameshift mutation (deletion)

DNA DNA (OO LARN delel*ted
base

RNA S c Tu 1A T A Tc TuTeTa TATulu a

protein protein wl l o \i) . '



8.7 Mutations

Normal

G
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Point mutation ) i

DNA (ORI (edy mutated

base

RNA G

-ﬁ
protein + “

Leu Asp Ser

added base

Frameshift mutation (deletion)

|
DNA OO GOEOGGDN dileted
dse

RNA clu AﬁG A‘G‘U.C G Aiu U Q

protein —s—s—i . 5 '.

Leu Glu Ser lle




8.7 Mutations

* Frameshift Mutations — shifts

the reading frame of the genetic EHEEEH
message so that the protein m
may not be able to perform its

function. Insertion
— Insertion
THE FAT CAT ATE THE RAT
THE FAT HCA TAT ETHERA T m
— Deletion

THE FAT CAT ATE THE RAT .E-MBH.

TEF ATC ATA TET HER AT Deletion



8.7 Mutations

« Chromosomal mutations affect many genes (we will look at
these more in depth when we cover genetic disorders).
« Chromosomal mutations may occur during crossing over
(prophase | of meiosis |)

— Chromosomal mutations affect many genes.

— Gene duplication results from unequal crossing over.
Gene duplication




« Nondisjunction is another
form of chromosomal mutation. )
e Occurs during meiosis when

sister chromatids do not

ISfIOarate properly in Meiosis ‘f ) ‘g lr “ TQ ) ]

 One gamete has 2 copies of °©

the chromosomes and the “ “ ” 24 {S’ “

other gamete has none.

 Down’s Syndrome is _
caused by the gamete fe (¢ O “’ )'
(typically the egg) thathas _"° *
two copies of chromosome
#21. The resultant embryo
would have 3 copies of #21
iInstead of two (Called

Trisomy 21).




¢ Mutations may or may not affect phenotype (physical
characteristics).
« Chromosomal mutations tend to have a big effect.

« Some gene mutations change phenotype.
— A mutation may cause a premature stop codon.
— A mutation may change protein shape or the active site.

no blockage

caused by a specific deletion —the most common one is a
DNA deletion of a TTT sequence. It causes an
overproduction of thick, sticky mucus.



8.7 Mutations

 There are two ways in which DNA
can become mutated:

— Mutations can be inherited.
Parent to child

— Mutations can be acquired.
Environmental damage
Mistakes when DNA is copied

@ Mutations can be caused by several factors. |

1. Replication errors can cause Rachel Carson was
one of the first

mutations. .
_ ecologists to warn
2. Mutagens, such as UV light rays and against the
chemicals, can cause mutations. widespread use of

: esticides and
3. Some cancer drugs use mutagenic 2 .
other potential

properties to kill cancer cells. mutagens &
toxins.
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Find the first base, C,
in the left column.

Find the second base,
A, in the top row. Find
the box where these
two intersect.

Find the third base,
U, in the right col-
umn. CAU codes
for histidine, abbre-
viated as His.

First base

phenylalanine
(Phe)

leucine
(Leu)

leucine
(Leu)

isoleucine
(lle)

methionine (Met)

Second base

serine
(Ser)

proline
(Pro)

threonine

(Thr)

alanine
(Ala)

tyrosine
(Tyr)

cysteine
(Cys)

STOP

STOP

STOP
histidine
(His)

- glutamine
(Gln)

| asparagine
(Asn)

tryptophan (Trp)

arginine
(Arg)

serine
(Ser)

lysine
(Lys)

| aspartic acid
(Asp)

glutamic acid

(Glu)

arginine
(Arg

glycine
(Gly)

2l | EF=E | EF=hY || K=

(> | o =
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