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What we will cover

1 | Variation
2 | Natural selection
3 | Types of selection

4 | Changing allele frequencies

5 | Selective breeding
striking natural variation

6 | Speciation

Variation and selection




Selection & Evolution

LVariation and selection

Variation
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Variation 755 comes from genes,
the environment, or both.

m discontinuous ELTE —
separate groups (blood group)

m continuous %4 TTE — a

smooth range (height)

The t-test t #%5 compares two
sample means.
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Natural selection

Too many offspring

compete %5 the best
adapted jE i/ survive &
reproduce £%E, passing on their
alleles.

Over generations, help-
ful alleles become com-
mon — natural selec-
tion E751%F. Antibiotic
resistance [fiiZ54 is the
same process.
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Types of selection

stabilising directional disruptive

number

trait trait trait

m stabilising 2 E £ -
favours the average

m directional E[6 % — shifts
the mean one way

m disruptive 4 2!i%+#% — favours
both extremes
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Changing allele frequencies

m founder effect EEEE3 L —
a few start a new population

disaster: numbers m genetic drift S{EET -
few survive o grow chance change in small
° populations

m bottleneck %7 — a

. . crash cuts variety
large, varied less genetic

population variety The Hardy—
Weinberg 15185 01% /712
principle calculates allele
frequencies.

Breeding and evolution
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Selective breeding

In selective breeding #£#Z &7 (artificial selection A Ti%#%), humans choose which
organisms breed. Used to breed disease resistance #i5% 4 into crops and raise milk

yield /=% in cattle.
select & breed

the best repeat
—_ —_>

generation 1 generation 2 improved variety




Selection & Evolution

L Breeding and evolution

Speciation

Evolution i#1{\ changes a population's gene pool E[# F over time; DNA shows how
closely species are related.

m allopatric Zi ¥ F2 A, — a physical barrier
m sympatric [EE$7FZ R, — same area, different behaviour

allopatric sympatric
opulation /\/\ : opulation :
barrier
kept apart by geography same area, split by behaviour
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Worked example — Hardy-Weinberg

A recessive condition affects 1 in 100

people. Find the frequency of carriers.

Two equations: p+g=1
and p? + 2pg+ ¢* = 1.
Always start from g° —
the recessive phenotype

is the only frequency you
can count directly.

m Affected are homozygous recessive
= ¢*>=0.01.
mg=+001=0.1,and p=1—¢g=0.9.
m Carriers are heterozygous:
2pg =2 x0.9x0.1
m = 0.18 = 18% — 18 times more carriers
than affected people.
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Topic 17 — key takeaways

0 Variation e Natural selection

discontinuous (groups) vs the best-adapted survive &
continuous (range) reproduce
e Selection types o Speciation
stabilising, directional, disruptive allopatric (barrier) vs sympatric
(behaviour)
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Check yourself

Blood group is which pattern of varia-
tion?

Which selection shifts the mean to one
extreme?

What reduces variety after a population
crash?

Speciation by a mountain range is which
type?

| Answers 1. discontinuous 2. directional 3. a bottleneck 4. allopatric




