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Genetic Variation Traits (Gene variation)
v Recessive v Dominant
®| ight skin ®Dark skin
«Straight hair «Curly hair
«Type O blood «Type A or B blood

«Normal hip joints =« Dislocated hip at birth




Genetic variation
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Variation in phenotype

Most traits are polygenic

Factors influencing variation

v The rate at which mutations accumulate in
the DNA.

v The rate by which changes spread through
the population.
v The rate by which deleterious mutations

are eliminated from a population by natural
selection.

Population genetics

v Explains the processes by which variation
is generated and passed on within
populations of organisms in precise
mathematical terms.

v Describes microevolution or the changes in
the frequencies of alleles in a population.
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Hardy-Weinberg Equilibrium

v A stable distribution of genotypic
frequencies is maintained by a population
from generation to generation.

Allelic frequency

v Proportion of number of copies of a given
allele in a population to the sum of all
alleles in the population.

v Example:

=353 AA Black cats
«494 Aa Brown cats
«153 aa White cats

Calculating allelic frequencies

2(353) +494 _

™ ="0000) =°°

494 +2(153)
fta)= 2(1000)

Therefore, f(A) + f(a) =1
orp+q=1

=04

(p +q)* =12
p>+2pg+q?=1
p?=(0.6)2=0.36

2pq = 2(0.6)(0.4) = 0.48
q%=(0.4)> = 0.16

Reproduction does not change allelic frequencies
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Assumptions

v No mutation

v No selection

v No migration (Gene flow)
v No genetic drift

v No non-random mating
=No inbreeding
«No phenotypic assortative mating
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Humans are heterozygous in 7% of their
100,000 genes.
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New mutation
v Mutations will either
be eliminated or
spread through a
population.

v Ultimate source of
genetic variation

New mutation

Natural selection

v Reduces the
frequency of
deleterious alleles.




Avrtificial selection
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SEI:"E:'““ ey O o Gene flow
Pesticide | * n A / Breeding between
Resistance populations.

v Immigration of
individuals into a
different population
brings new alleles into

- Gene flow the gene pool.

breeding between

:hfferenz populations

Random drift

v Change in gene
frequency due to
random events in a
small population.
;“'“'e“e“" or Bottleneck or founder
ounder effect .

effect is observed
when a small subset
of a population founds
a new population.
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Northern Elephant seal
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Heterozygous advantage
Sickle Cell Anemia

Cheetah

Nonrandom mating

v Assortative mating is
where individuals

Nonrandom mating

*F :
| population |
increases %

express preference
with whom they mate.

in-breeding,
selection of mate
e basedonphenotype | / |npreeding is an

extreme form of
assortative mating
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Association Between Sickle Cell
Allele and Malaria
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Sexual selection

v Female choice (male choice)
=Male courtship behavior

v Male competition
«Competition for territory and access to females
«| eave more descendants

Types of Natural Selection
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Stabilizing selection

Stabilizing v The extremes of a
selection

phenotype are selected
against, so that the
average phenotype is
l advantageous.
v Ex. Wasps: the average
wasps will survive the
. N winter better.
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Directional selection

Directional
selection

v The frequency of one or
more traits is increased to
favor one allele form over
the other form.

‘ v Ex. Industrial melanism,
pesticide or antibiotics

Directional
selection
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Disruptive selection

v Increases the extremes of
phenotypes in a population,
so that intermediate forms

y are selected against.

AT v Ex. African swallowtail

l butterflies The extremes are

spared - the intermediates

are eaten.

Disruptive
selection
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Directional selection
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Genotype
Frequency

Species (modern)

v Gene pool
=Alleles are exchanged among a population

<The largest unit of a population of similar organisms
in which gene flow is possible
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Species (traditional definition by Mayr)

v Breed Naturally

«"“Groups of actually or potentially interbreeding
populations, which are reproductively isolated
from other such groups”
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Ecological Races
in Animals

Ecalagical & and
:Ih'lr'rhumnf
the seasicle sparow

Central California
(M. m. heermani)

Desert form
S (M. m. saltonis)

San Francisco Bay ">
(M. m. samuelis)

Alaskan form \§¥‘«-ﬁ =
(M. m. inexpectata) ﬁi&% '

Subspecies of the song sparrow, Melospiza melodia

3 strategies of speciation

v Allopatric speciation
«Geographical isolation
v Parapatric speciation

&|ntermediate between allo-and sym-patric
speciation

®Some contact exists between species.
v Sympatric speciation
=Change in the same place

Allopatric speciation

All grassland.
One species of mouse.

Formation of a river

separates the mice.

Later, differences in habitat
cause the two species to diverge.
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Periodic lsolation

| Painled salamander

Sympatric
[ . .
/r (probable ancestral type) SpeCIatIO n

Oregon
salaman

Sierra Nevada
salamander

A ¢ :
Yellow-eyed | \
salamander

T ! >
Monterey salamander

""" Adaptive Radiation
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Marsupials Placentals

Convergent
Evolution

Marsupial mole ~ Common mole

Bullfrog
Rana catesbeiana

Wood frog
Rana sylvatica
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Barriers that isolate populations

v Prezygotic barriers prevent syngamy.
«Ecological isolation
«Temporal isolation
«Behavioral isolation
=Mechanical isolation
«Gametic isolation

v Postzygotic barriers make the zygote
inviable.
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Reproductive
Isolation

Reproductive isolation by polyploidy

Original population (2n) Offspring may be
viable and produce
fertile hybrid

Reproductively isolated
population {4n)

~  Nondisjunction =
produces
diploid instead
of haploid

Cannot mate with
original population

Patterns of descent

v Divergent evolution
«Separation of one species into two species.
«Adaptive radiation

v Convergent evolution
«|ndependent development of similar features.

Alcohol Dehydrogenase (low Temperarute)
Latitudinal Cline
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