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Uses of HWE (1): Human Genetic Traits

Example: attached / detached earlobes (model for genetic disease)

; Are your earlobes attached or unattached? A

B Jf person with attached ear lobes will have the
lowest point of the ear lobe attached to the

‘§O /2 l O face. A person with unattached ear lobes will

not have the lowest point of the ear lobe

£o

ached to the face.
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Bio 112: Hardy-Weinberg Equilibrium Examples

General Info

* Allele frequencies: the frequency of each allele (R or r, for example) in the gene pool. The
symbols p and q are used to represent these frequencies.

* Genotype frequencies: the frequency of each genotype (RR, Rr, rr for example) in the
population. These are always equal to the number of individuals with a particular
genotype divided by the total population size. They are sometimes equal to pz, 2pq,
and q° - only when the population is at HWE.

For a particular pair of allele frequencies (p = 0.2 and q = 0.8 for example), there are
many possible sets of genotype frequencies that have the same allele frequencies (actually,
infinitely many). This is illustrated by the 4 example populations below; all 4 of these
populations have the same allele frequencies. However, given a pair of allele frequencies,
there is only one set of these genotype frequencies that are at HWE. This is illustrated by the
last two populations shown below; in addition to having the same allele frequencies as the
other populations, their genotype frequencies match the predictions of HWE - that the
frequency of RR = p* (0.04 in this example), the frequency of RR = 2pq (0.32 in this example),
and the frequency of rr = g* (0.64 in this example).

Lopulation 1 Allele frequencies

R's r's Freq. of R= p= 40/200=0.2 )
Genotype | contributed | contributed | 'S fr:fq:mo[mozo,s
Genotype | # | frequency | to gene pool | to gene pool requencies
RR 0 0 0 0 Fregs =0, not 0.04
Rr 10 0.40 10 10 Freq. of Rr = 0.4, not 0.32
o 60 0.60 0 120 Freq. df rr = 0.6, not 0.64
- NOT AT HWE
totals 40 160
Jq n,
d frrent 4.6
L
Fopulation 2 Allele frequencies )
: . Freq. gf R = p = 800/4000 = 0.2
#R's ir's P B
Genotype | contributed | contributed gr:q. " ﬁ% u‘gﬂ? é 3000 0.8

Genotype # frequency | to gene pool | to gene pool Pre RR = 0.2, not 0.04

RR 200 0.20 800 0
Freq. of Rr = 0.0, not 0.32
Rr 0 0.00 0 0 Freq. of rr = 0.8, not 0.64
T 1600 0.80 0 3200 NOT AT HWE
totals 800 3200
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Population 3 Allele frequencies

=0.2

Freq. of R = p =40/200

IR's ir's

Genotype | contributed | contributed

Genotype | # | frequency | to gene pool | to gene pool
L

RR d 0.04 8 0
Rr (] 32) 0.32 32 32
T N_64 0.64 0 128 y
totals 40 160
A e
d.bferont
Population 4 Allele frequencies
Freq. of Ir =p=120/6004£0.2
#R's #r's
\ Genotype | contributed | contributed
Genotype /L‘: frequency | to gene pool | to gene pool
RR 12 0.04 24
Rr 96 0.32 96 96
T 192 0.64 0 384
\_/| totals 120 480
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