How is genotype determined?

® How does DNA code for the making of
proteins?

® How do the two copies of DNA you carry
work together to create your phenotype?

® How do you get your two copies of any
chromeosome or locus through meiosis?

Meiosis

® How does meiosis divide cells?
® What are haploid and diploid cells!
® Describe the process of meiosis!

® When and how during meiosis is variation
introduced?

® How do you get new genotypes?

Variation comes from

e Recombination
* Crossing Over
* Mutation

Mutation

® Change in base sequence of DNA

® Occurs during replication stage of mesosis
(or mitosis)

® MAY change the 2mino acid change and
therefore the protein




Kinds of Mutations

® Substitution - replace one base with
another

® Frame Shift -
® Insertion- an extra base gets pulled in

® Deletion- a base gets omitted

Do all mutations
change the protein
created?

Mutations?

® “Bad” - reduces the protein’s ability to
function causing reduction in fitness

® Neutral - no change in protein form or
function

® “Good"” - increases protein’s ability to
function, enfiances fitness
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Figure 3.15

How common is
mutation?

® happens all the ime
o assumne a rate of ane in 100 mellion bases
® repair mechanisms fix 99% for effectve

mugacion rate of 1010

o pives a rate of 130 mutations per individual per
generaton
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How is phenotype created?

® phenotype = genotype + ervironment

® penotype = combination of the two
lparuc' les of inheritance we carry for each
ocus

® plus other involved loci

Most human traits...

® Polygenic
® controlled by 2 or more loci
® Affected by the environment
® Many genes PLEIOTROPIC
® asingle gene has multiple effects




Example: Height

® phenotype = genotype +
ervironment

® emvironment = dieg,
alttude, sleep, health

® penctype = pairs of
alleles at at least 5 loci
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® lens dislocation

® increased risk of
heart disease

Modern Synthesis

® production and redistribution of varation

® Natural selection is one force than can act
on this variation to cause change




Evolution =
changes in gene frequencies
over time

Four Forces of Evolution

® Muyutation
® Gene Flow
® Genetc Drift

® Natural Selection

Mutation

Mutation

® The only way to introduce new genetic
variation

® \ery common
® many neutral

® many deletericus enough to get
removed guickly

® some are incorporated




Gene Flow

- @
S

Movement of alleles within and between populations

Genetic Drift

® The random factor
® Greatest effect in small populations
® Founder effect

Genetic Drift - Founder
Effect




Genetic Drift - Bottleneck
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Natural selection

® differential reproductive success over
multiple generations
® some variations are more successful than

others, leading to a change in the entire
population over time

Natural Selection
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