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Essential Knowledge

1.A.1 — Natural selection Is a major mechanism of
evolution

1.A.2 — Natural selection acts on phenotypic
variations in populations

1.A.3 — Evelutienary. change Is also driven by.
random pProcesses

1.A.4 — Biolegical evolution IS suppoerted by,
sclentific evidence from many: disciplines, including
mathematics

3.C.1 — Changes In genotype can result in changes
N phenotype



Evoelution of Populations

= Population = a group of individuals In the
same species that live In the same area and
Interbreed

= Gene pool = all of the alleles in the members
of a population

= A diverse gene pool is important for the sunvival
Off a SpPEecIes In a changing envirenment

= Diploid erganisms have 2 alleles for a gene

= Hemozygoeus dominant (AA), Heterezygous
(Aa), and IHemoezygous recessive (aa)



Phenotypic Variation

= Environments change and act as selective
mechanisms on populations

= As environments become stable or fluctuating,
this affects evolutionary rate and direction.
Different genetic variations can be selected In
each generation

= Phienotypic variations are not directed by the
environment but occur through randem

changes in DNA and through new gene
combinations



Phenotypic Variation

= Some phenotypic variations significantly
Increase or decrease fitness of the
organism and the population

= Humans can Impact variation in ether
SPECIES

= How have humans Impact: variation?.
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Hardy-Weinberg Equation

= p = dominant allele
" g = recessive allele

= For allele frequencies: p + g =1 (or 100%
of the population)

= For genotypic frequencies:
p>+2pg+ =1
AA+Aa+aa=1



Causes of Evelutien / Changes In

Allele Frequencies

1) Natural Selection:

= Results in alleles being passed to the next
generation In proportions different from their relative
freguencies In the present generation
= [jtness: contribution an individual makes to the
gene pool of the next generation




sSurvival of the “Fit Enough”

Selection can only operate on the available
genetic variation — can only edit

Constraints due to history - genes predetermine
body formation and development

= You can only work with what you have at the time
Adaptations are often compromises — as a body

part gets bigger or faster it might bring some
problems with it

Chance, natural selection, and the environment
Interact



Ccauses of Evolution

2) Genetic drift; unpredictable, nonselective
changes in the gene pool (usually reduces
genetic variability)
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= Small population = greater the chance for
genetic drift

= Allele freguencies can change at random

= Can lead to loss of genetic variation within a
population

= Can cause harmful alleles to become fixed

= Reduction offgenetic varation within a given
population can INCREASE the differences
DETWEEN pPopUlationNs ofithe Same SPECIES




Examples of Genetic Drift

= The Bottleneck Effect:

= Sudden change In the
environment causes
drastic reduction In
population (natural
disaster)

= Surviving population:Is
no lenger genetically
representative of the

Original » DBottlenecking y» Surviving

eriginal' population population event population

Copyright £ Pearson Education, Inc., publishing as Benjamin Cummings.
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Causes of Evolution

3) Gene Flow:

= Genetic exchange due to
the migration of: fertile
Individuals or gametes
petween populations

= Tends of REDUCE the
genetic differences
petween populations
resulting Inf more similar
populations i

1993



Gene Flow

= \Noest Common
Face Video

CREATING THE IMAGE

The composite image of a 28-year-old Han Chinese male at top was made

for National Geographic by the Chinese Academy of Sciences in Beijing,
which had collected the photos over the course of ten years from several
national technology research programs. Digital artist Joe Lertola of Bryan
Christie Design re-created the photo for the poster using 7,000 human figures.

CREDITS

GRAPHICS EDITOR: JOHN TOMANIO ART: BRYAN CHRISTIE GRAPHICS RESEARCH:
KAITLIN M. YARNALL TEXT: JANE VESSELS EDITORIAL RESEARCH: JULIE A
IBINSON PRODUCTION: MOLLY SNOWBERGER CONSULTANT: CARL HAUB,
POPULATION REFERENCE BUREAU {PRB) SOURCES: CIA WORLD FACTBOOK:
CHINESE ACADEMY OF SCIENCES:; PRB



http://news.yahoo.com/s/yblog_thelookout/20110303/us_yblog_thelookout/the-most-typical-face-on-the-planet
http://news.yahoo.com/s/yblog_thelookout/20110303/us_yblog_thelookout/the-most-typical-face-on-the-planet

Sources of Variation

= Mutations —change in DNA
* Only source of new genes and new alleles

= Can be positive, negative, or neutral based on
the environmental context



Sources of Variation

= Sexual recombination of alleles — how
most of the variation occurs in a
population
= Crossing over — during meiosis

* Independent assortment — random
alignment of chromosomes in meiosis

= Fertilization — random sperm and egg unite



Sources of Variation

= Geographical variation: differences in genetic
structure between populations

= Cline = graded change in a character along a
geographic axis
= EX: fur color in a species of rabbits from north to south
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Preservation of
Genetic VVariation -

ickle-cell allele

] 2.5-5.0%
. istribution ) / [_] 5.0-7.5%
— alaria caused by |~ [ ] 7.5-10.0%
AldNCEQ Poiymorpnisin = asmodium faicparu B 10.0-12.6%
a protozoan
) ) B >125%
Copyrighl © Pearson Educalion, Inc., publishing as Benjamin Cummings.

presence of 2 or more
phenotypically distinct forms of a

trait in a single pepulation
= One morphi is better adapted

for one area, while the other
does better In a different area

= EX) shells off mollusks —
different banding patterns




Preservation of Genetic VVariation

= Outbreeding — mating of organisms that
are not closely related

= Frequency-Dependent Selection —
maintains variety by increasing the
freguency: of the less common allele

= Due to predater-prey. relationships



Preservation of Genetic VVariation

= Diploidy — 2n condition that shelters a hidden
gene pool of alleles

= Heterozygote advantage — hybrid state Is
selected for because of Its Increased
reproductive SUCCESS

= Sickle celllanemia and malaria protection

= Evoelutionany Neutral Traits — ne selective value
= E£X) fingenprints, blood type



