Lecture 3. Inbreeding coefficient as correlation. HWE for multiple alleles.
HWE for X-linked genes.

1.4 Inbreeding coefficient as correlation
Genotvpe A, As sampled at random
PlA =A=A) =D PA =A—a) =R
PlA = A A —a)— P4 —a, A — A) — H/2

F = correlation coeff. between 174, 4y and 14,4

F =0 independent alleles

random genotyvpe sampling — random allele sampling
F = 0 positive dependence

attraction of A to A and a to a, deficit of heterozygotes
F < (0 negative dependence

repulsion case, excess of heterozygotes
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Ex 8: selfing
Mating genotyvpes: AA x AA, Aa x Aa, aa x aa
D, =D+ f—fl'l I, Rn-l-f—ﬂ'l. H, E'l

1> P Hi - L[]:]lr_ I il Hn |[; :]xl
H;, — Hy - (0.5)", completely inbred line F; — 1

1.5 HWE for multiple alleles
Cne locus with & alleles Ay, As, A4, ..., As
genotype frequencies: poy, pho, Pia, Poa, P, . . .
Number of possible genotypes
number of haeIurU;r,g.'gn;)‘[us + number of homozy gotes
lltla' frequencies: pr, Po, 03, - . P
P +§~..'?E Pij
HWE genotype fregencies uniquely define p;
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HWE heterczygosity H = 1 — pi — . .. :

=

Ex 11: ABO blood groups
Three alleles and four phenotypes — blood groups
A~ {AA A0} AB — {AB}
B~ {BB,BO}. 0O {00}
spanish Basques sample
Blood group A B Y] AB [ Total
observed counts | 724 | 110 | 763 200 | m=1617
0.7 [94.8 | TT6.12 | 354 | me=1617

7
expected counts [ 71

EM estimates of allele frequencies
pa = 0.2661, pg — 00411, pn — 0.6928
(2~ 058, df =4— 3= 1,058 = 3.1
reject HWE (possibly due to immigration)
Papago Indians, Arizona

Blood group |
observed counts |

A | ) |H | AR | Total
37[a63 [0 O |n=600
Estimated allele frequencies under HWE

: g . 'ﬁ 1 Lord : INas

pin — U po V600 (.97, pq = 0.03

different frequencies in two populations, why?

1.6 HWE for X-linked genes

One gene on the X chromosome, two alleles 4 and a

it
(Aa) AY

Allele A frequencies in males p,, and females py
dynamics of the frequencies: p; = py, py = B2

Pm T2

Equilibrinm frequencies: p, = pr = S

HWE: Dy = p*, Hy = 2pg. Ry = ¢°, pm = pr = p

Recessive X-linked traits
affected males to females ratio gy, / Ry = Efl,-"lffl': =1/q

Fx 13: color hlindness
green blindness: g = (005, red blindness: ¢ = (.01
affected males to females ratios: 20 and 100



Ex 14: Xg blood group
Nlinked gene with two alleles: A = Xg" and a = Xg

two blood types | Hplad) | Hefa )
fermale genotypes [ Xg®/Xg?, Xg® /Xy | Ng/Xg
rale EenoLypes “C;""_,-"\n- \-;'1_,-"1\-

British sample: female counts || male counts

Hplad] [ Xela ) | Total || Xegiad) | Xgl(a )| Total
obs QLT 103 1005 BoHT Sdb 1013
exp | Yab ]l 11249 | 10059 BEG B 329,24 1013

EM estimates: p = (L6753, g = (1.325
Xe=245 df =4—-2—1 L, 245 = 1.57

not significant P-value = 0.12, do not reject HWE
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