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Definition of Mutation

1. A random change in an organism’s DNA

2. Can be inherited - passed down from a parent to
their offspring

Sometimes mistakes occur when
DNA is copied
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Usually your
body finds
and corrects
these
mistakes

/ M -
UTANT
/

r!pﬂcaﬂon repﬂmﬂoﬂ

= -4
Parental DNA/ Wild type

First generation progeny

m -

Second generation progeny

If the mistake is not corrected it
becomes a mutation
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mutation
Embryo i gk
v The size of the patch
s will depend on the
timing of the mutation
¢ The earlier the mutation,

the larger the patch

" Patch of
| affected An individual who has

Eniira‘ area somatic regions that are
organism Organism { ) genotypically different
carries the from each other is called
mutation. a

Therefore, the
mutation can be

passed on to future L Therefore, the mutation cannot be

generations Garatosof ¢ passed on to future generations
the organism
'y y’ & & & & Nonoof
the gametes
carry the
mutation. mutation.
Figu re 16.4 (a) Germ-line mutation (b) Somatic cell mutation

16-22

#4. Mutations that occur in

[ body cells / any cell ]

can be passed down to offspring.

HINT 3
_ _ .
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What Can
Mutations

Do!

Mutations can be POSITIVE
(helpful)

O Some mutations can provide an advantage which
helps the organism survive

AT
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Mutations can be NEUTRAL
(not harmful, not helpful)

O Some mutations do not effect the organism’s survival (the
mutation does not help or hurt the organism)

Mutations can be NEGATIVE
(harmful)

: Red Blood Cells
O Some mutations are

harmful, and hurt the
organism’s chances for

survival

Mutated blood cell (person
with sickle cell anemia)

Normal red blood cell
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Causes of Cancer
Occupational  Alcohol 3%
factors 4% ‘

i! 1

i

),

.

SUa3ouIdie

Sunlight
10% 30%

Some mutations can be helpful

Some mutations can have no effect
(NEUTRAL)

Some mutations can be harmful
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A mutation may be POSITIVE, or
NEUTRAL, or NEGATIVE depending

on the environment

Which bird would have the best chances of survival in a forest
where all the leaves were BLUE?

What impact do DNA mutations

Genetic Diversity—>
Natural Selection—>

Evolution!
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Natural Selection=> Evolution

O Favorable traits are passed
on through the
generations

O Well-adapted individuals =~ .

<, DanuinsEinehes g
survive and reproduce & S

~. Seeds £

Tool Lising Finch

T —
o i -
#~3=

An example -- All arose from a single species




How did so many species evolve?

O Different environments

O And
O Changing environments B o e e we
An example of change
In 1978, there was
904 N ire
8 1876 AliDaghne Bls a severe drought,
£ oo small seeds
5 declined more than
R large seeds.
6 7 8 9 * 10 11 12 13 14 Small beak birds
12 1678 Survmvore have difficult to find
£ N =90 seeds, and suffered
5 heavy mortality,
£ 4 especially females.
0o |_| 60
6 7 8 9 16 11 12 13 14 50|
Beak depth (mm) = [ ]
i I & .
S 3ot
2 o
o ) @ 20 y
Copyright © 2004 Pearson Prentice Hall, Inc.
10 °®
X} O
0 e L L L L
6 ¢ 8 9 10 11 12
(b) Bill depth (mm)
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Average beak size before and after drought
Beak size evolves

e

= 2

2 5

Finches hatched in 1978, the year aftePthe drougrt
o -

40 — d, )

35 = ] ©

30 - o 2
Number 25 — . 4 h 4

of 20 -

finches 15
10
5 I

A
7.3 7.8 83 8.8 9.3 9.8 10.310.811.3
Beak size (depth in mm)

64 ?I

Copyright © 2004 Pearson Prentice Hall, Inc.

Conclusion: Nature selection indeed caused evolution in
beak size

Other changes in response to the
environment
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Peppered Moths
in Great Britain

Before pollution — most of
the moths were black and
white speckled —bottom
picture

After pollution darkened
tree trunks — the most
common colour of the
moths changed to a dark
colour — upper picture

Evolution-Cave fish
are most commonly
albino and blind(gene
inactivation)

Molino cave
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© an adaptation that
allows an organism to
“copy” its appearance  (venomous)
of another organism! (HorvanomoGs)

Viceroy butterfly
(The mimic)

Mimicry

(Conant 1958)

Eastern Coral Snake

Scarlet King Snake

Monarch butterfly
(The model)
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Remember!

0O ORGANISMS cannot
CHOOSE to genetically
change to adapt to their

environment. : :
) Original Artist 2
Reproduction rights obtainable from ey
¥ i 5 wiwwy, CartoonStock.com
O Genetic mutations occur in % )

response to mutagens e.g.
Radiation, Sunlight, some
chemicals

O IF the mutation is

ALREADY present then
the organism can change.

'S UNNATURAL PROTECTION
AGAINST PREPATORY BIRPS.

Adaptation

O Heritable variations that INCREASE an individual’s

chance of survival and ability to reproduce

- Dorsal fin (acts as a stabilizer
K ] e r W a e /pw\{'n[jng body Trom rolling)

Smooth, [lexible skin changes

Large pair of muscle bundles skin ;
T|p~. of tail flukes bend up atta uﬁmrlu backbones (provide w‘_hu_pcojlg -._ub:-amlf :‘J“[m 1_u(bu‘[|_nce
during downstroke. This lowers powerlul upward movement created by Torward motion)
water resistnce during of tl)

recovery stroke Broad, flat tail
Nukes provide propulsion

during upstroke
/ I Head and body is bullet-shaped

[\]1 e Makes \\\ lI]\]\lI[l [I]UIL
cllicient)

Flukes thicker at front,
tapering toward the back,
create hydrofoil, reducing drag

Swimming
Adaptatlons

L Lance Leonhardt 1995

Skin sheds vells and
gives ofl oil droplets
(1o combat turbulence)

\L.'ngt' paddle-like pectoral flippers

{provide directional control and Lift)
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Adaptation

O Could involve body parts or structure

head gives great depth perception
of Owls . for hunting plus retinas of their
eyes are packed with low lght

sensitive rods fo see af night.

their necks have a lof of
Flexibility for following
% prey as they move.

i - o Ay 4

totally silent flight - Yty s .

from fringed flight o Tt R 3 sharp talens for catching prey
feathers that muffle -~

the sound of air passing
through their feathers

Adaptation

0O Could involve color (camouflage or mimicry)

Adaptations

10/26/2017
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Adaptation

00 Eagles see clearly in the daytime and can hold enough air in their
lungs to fly in high altitudes

[f the mutation increases the probability of
survival and reproduction it increases in the
gene pool.

10/26/2017
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Review
How does DNA relate to evolution?!

Mutation—>
Genetic Diversity—>
Natural Selection—>
Adaptation—>

Evolution!

How do Mutations Affect Populations?

. Mutation - a in the DNA sequence

. Genetic Variety - different types of

. Natural Selection - when a trait helps an
organism AND it will get passed
on to future generations and possibly enable the to

(& maybeeven ______ OvVer @t SesE i

period of time)

. Evolution - when a adapts over a
period of time

10/26/2017
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1) Random changes in the DNA of

an organism is known a

1. Variation
2. Mutation
3. Gene Flow

4. Sexual reproduction

2) Which of the following can a

mutation cause’

1. Change in physical characteristic

2. Change in an organisms behavior

3. A change in the physiology of the animal
4. All of the above

10/26/2017
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3) Mutations can cause really
noticeable changes in organisms

1. True

2. False

4) Mutations can be

1. Beneficial
2. Harmful
3. Have No affect

4. All of the above
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5) What are some external causes
of mutations’

1. Chemicals
2. Radiation
3. Both 1and 2

4. None of the above

6) Variation in a species is caused
by what two things

1. Sexual Reproduction
2. Asexual Reproduction
3. Mutations

4. Adaptations

10/26/2017
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Gene Mutations

O Point Mutations - changes in
one or a few nucleotides m
) Substitution

0O THE FAT CAT ATE THE RAT l

0 THE FAT HAT ATE THE RAT
© Insertion

0 THE FAT CAT ATE THE RAT
o THE FAT caT XIw ATE THE RAPOINt mutation
O Deletion
O THE FAT CAT ATE THE RAT
O THE FAT ATE THE RAT

Gene Mutations

O Frameshift Mutations - shifts the m

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

; Insertion
O Insertion

O THE FAT CAT ATE THE RAT

O THE FAT ¥CA TAT ETH ERA T m

0 Deletion H .l,
0O THE FAT CAT ATE THE RAT -EM
0 IEF ATC ATA TET GER AT
v Deletion

10/26/2017
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The akiapola"au
forages for inzects,
often under bark

The iivri
feeds on nectar
fram ohia flowers

The "Apapane
feeds oninsacts
and ahia nectar

The Maui parrothill
tears back bark in
search of beetles

The Mihoa finch
uses its heawy bill
to crush seads

The original species,
now extinct,
probably ate
insects and nectar

The Amakihi
i a nectar-feeder,

like the iiwi

Forty nine species of honey creepers are thought to have arisen from one

species
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