Evolution of ageing



Recap on ageing

 (Gradual deterioration of function.

* Decrease in survival rate and/or fecundity with age.
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Strength of selection on age specific traits
Hamilton 1966
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Strength of selection decreases with age
Hamilton 1966
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Strength of selection decreases with age
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Strength of selection decreases with age
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Strength of selection decreases with age

Gray squirrel exemple

Age a

(years) Ma T

0 0.25

1 0.46 1.15 0.32
2 0.77 2.05 0.57
3 0.65 2.05 0.57
4 0.6/ 2.05 0.57
5 0.64 2.05 0.57
6 0.88 2.05 0.57
V4 2.05 0.57



Strength of selection decreases with age

Gray squirrel exemple
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Strength of selection decreases with age

Gray squirrel exemple (with fecundity scaled so that Ro = 1)

(Cg:r:) ma  fa
0 025
1 046 1.15 0.32
> 077 2.05 0.57
3 065 2.05 057
4 067 2.05 0.57
5 064 2.05 057
6 0.88 2.05 057
7 205 0.57

probability of survival till a, I,

0.20+

0.10}

0.05-

selection on fecundity decreases with age




Strength of selection decreases with age

Gray squirrel exemple (with fecundity scaled so that Ro = 1)

(Cgaer:) ma  fa
0 025
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> 077 2.05 0.57
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Mutation accumulation
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Antagonistic pleiotropy
Williams 1957

 Where one trait or gene
Improves early vital rates
but worsen later ones.
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early effects, evolution will
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expense of later life.



Antagonistic pleiotropy
Williams 1957

 Where one trait or gene

Improves early vital rates Prostate
but worsen later ones. cancer

* As selection is stronger on
early effects, evolution will
favour such a trait at the
expense of later life.
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Disposable soma theory
Kirkwood 1977

* A mechanism for trade-off
and antagonistic pleiotropy.
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decide whether to invest
thelir finite energy into
mechanisms that boost
fecundity (i.e., the germline)
or non-reproductive
mechanisms (i.e., the soma)
that combat ageing.



Disposable soma theory
Kirkwood 1977

* A mechanism for trade-off
and antagonistic pleiotropy.

Maintenance Growth and
* Because resources are and repailr reproduction

limited, organisms need to .
decide whether to invest D'SSp Oorizble IrremTrﬁlir;c]ael
their finite energy into f e—ec————s——

mechanisms that boost
fecundity (i.e., the germline)

or non-reproductive

mechanisms (i.e., the soma)

that combat ageing.




. °Yy
Disposable soma theory iig

Kirkwood 1977

* A mechanism for trade-off Maintenance
and antagonistic pleiotropy. and repair

Age&ma l
« Because resources are Disposable
soma

limited, organisms need to Growth and
decide whether to invest reproduction

their finite energy into T I I
mechanisms that boost A
fecundity (i.e., the germline) ‘_germ i

or non-reproductive
mechanisms (i.e., the soma)
that combat ageing.



Disposable soma theory
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Summary

o Strength of selection on traits with age-specific
effects declines with age (proportional to
probability of surviving till relevant age)

e Selection on traits influencing age-specific
survival also proportional to reproductive value

 Two non-exclusive theories for ageing:

e Mutation accumulation (selection too weak to
purge detrimental mutations with late effects)

* Antagonistic pleiotropy (favours early effects at
the expense of later effects)
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