Lecture 14. Broad sense heritability. Narrow sense heritability.

5.1 Broad sense heritabitily
A= rule a Q1 1= influenced by many genes {polveenes)
each pene exerting relatively small effect

considerable environmental variation

Ex 1: bristle number
Fig 9.1, p. 399 D melonogaster
X = mumber of bristles on 5th abdominal sternite

y - -1 - 9, » - ;
histogram with N{X . &%) curve, X = I8B7, s =21

Phenotvpic value of an individual: P = M + &
oenotvpe value M = pu + G {mmean p)
environmental deviation £ {mmean 0)
Assumption: independent deviations ¢ and &
P
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P = pu+ G+ E, variance decomposition of = o+ on
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Broad sense heritabitily #* = o /o7

Abzence of genotype-environment interaction:
phenotype value 4 4
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Fixamples of environmental effects:
nutritional and climatic factors, maternal effects

eultural environment

Ex 2: estimation of variance components
1] estimate J'J ohzerving inbred populations
2] find rT;': 3 r:r:2 from random-bred populations
1 horax El'!l;._:”l in D .melenogaster (in 0.01 wm)
mbred populations o2 = 00186

N oL a g | a ae
random-bred populations o7 = 0366 (= o, o)

o) = o5 — ol = 180, H* = 40.2%



Breeding value of a genotype
A = twice the average (7 across pos=sible off=pring
factor 2: only half of genes come from one parent

Dominance effect 1 = — A whithin loms interaction

[P=p+A+D+ L

5.2 Narrow sense heritabitily

One locus model
two alleles Ay and Az with frequencies poand g
as=uring random mating and HWE

genotype A4y A A Aady

frequency i 2oy q-
M [T w4 =
(s Qg — 2g°d | (g — plo+ 2pgd | —2poe — 2p°d

A 2oy 7 — plo —2prx
1 —2g°d Digped — 25

- . ¥ B - 1.,r !_l.rll
Genotvpie values M given around p° = =

do not depend on the allele frequency p
Genotypic deviation G = M — g depends on p
since population mean g = g + (p — gla + 2pgd
Average effect of gene substitution
when a randomly chosen Ay is replaced by A
o= pla —d) + gla + d
Breeding value of A, A, genotvpe

random mate contributes allele Ay with probability p

A and D values are uncorrelated

- . a ; o - -
additive variance o; = 2pgao”, additive gene effects
(RS PR | - £ 2 fi 12
wintiun locas mieracton component a5 = .__J;Jr,mi'_.
- - Bl i - - Bl ) -
o, = 0, 04 =0 that o) = o + 05 + 0,
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Narrow =ense heritability i® = o7 /o~
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Narrow heritability k= is more nnportant than broad A=

sinee parents pass their EEIEE N0 Benoty pes



Ex 3: LDL-cholesterol level
Narrow sense heritability
554.2 = 500.0 + 39.2 + 15.0 h* = 0.071

Ex 4: inheritance of rare diseases
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aflected offspring :':l.!li..:' '.I-I-".I;l.__‘-' from unaffected parents
Rare dominant disease: o il
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High inheritance h* o=
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alfected offspring have one aflected parent

Dependence on allele frequency
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