3.7 population genetics and Hardy-Weinberg
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Mendelian genetics

e Genetics is the study of heredity and
inherited variation
o e.g. Hair color, eye color, pea plant

height
e DNA (deoxyribonucleic acid) carries
genetic information, in the form of genes AB, A o4
e Diploid organisms have two copies of
every gene, sometimes slightly different, Bwnst Sq 4018

which are the variants of the gene called

alleles A o A 2

e With sexual reproduction, the offspring ] ,K) A
gets one copy from each parent, which A 2 M | As
causes mixing of the alleles. A ) Ao A |fal xa

. P = F\,OPM‘FM o’r 9//5/‘.’5 i /m)f
Thm 3.2: Hardy-Weinberg Law "« " " =, .. o
Uy = proper P «f the b oS g
Assume in a parent population, a particular gene has alleles A and a, with initial
proportions py and qq. In addition:
1. Matingis random.
2. There is no variation in the number of progeny from parents of different

genotypes 2N PIM 4N PAh PA
3. All genotypes have equal survival probability. P- - )%A + ==
4. There is no immigration nor emigration. 2N 2
5. There are no mutations. _ FA
6. Generations are nonoverlapping. D(/: |- £ - ——2—“— + PM

Then in generation t, the allele frequencies do not change:
Pt = Po and q¢ = qo.

Additionally, the genotypic frequencies do not change from the second generation

onwards:

Paa = &, Paq = 2D0qo, and Py = q§.
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Proof of Hardy-Weinberg Law

Table 3.1 Offspring Fraction

A0 ¥ AA Mating Frequency AA Aa aa
2 AAXAA PZ, 1 0

Frequency - P [/ %/f BM AAXAa 2PiPi | 12 12 0
AAxaa 2Py 4P, 0 1

04 'r5?’“r‘“3 . Bl A AaxAa PZ, 4 12 1/4

A M = a” A/) Aaxaa 2Py, Py, 0 1/2 1/2
A aaxaa P2 0 0

Pl 70 PP 4 ¥
AB % Aa A4 Pifa " —f - <FAA

EMPA“'FFAAP%7Z%PA“ Pf)ﬁ— ﬂ)A*P'\J'Z P 4 An_}p P.

H’C%uenu/-' ’Z’
O‘FJ\S‘M'\) A %M\ 507, AA = (FHA 1 PAM/Z )(P 7L P;ﬁ) /1 ) F(Z/
AN B /I~
s P22s| 597 Aa Pl=

Biological Fitness )
17ness

/_\/—/L"_ﬁ
Suppose survival rates to adulthood wy,, wy,, W, depend on the genotype. Then
Hardy-Weinberg equilibrium does not hold.

_ z t
Tlle W'f,_ P’f WHA +2’Ip{i 7/-6 w/)ﬂ 4— CL{; Wan
—~J L L~~~ ¢
P P P of et jéwrﬂ%m
AB Aa ~a
AA Aa aa
Ca;e ,7 79/) Juvenile frequencies  p? 2pq q?
) Relative survival rates  wyy, Waq Waa
L)(AVMﬂ{ ’pﬂﬂ‘mﬁ/' P > Relative adult frequencies p?w,,  2PqWaq G*Waq
— Adult frequencies P*Waa  2P9Waa q*Waq
S\\.M' vival rake WAA Cwe Wt Wi
A
Ad.+ {:\rewﬂacy - P Wy
Wi
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Caq write N J,'fffercnce ciu-\‘}{bn_ r{\\,,}l;: 7h461;(£j7‘ pever
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£ )
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which  easures Fhat Wap > Yhe 5 Waa >0
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Pt(l - Pts)

B

pt+1=1—pfs —(1—pt)27'=f(pt) P - D ) | ) s
v 7;/ T v ,T
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