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Some species age slowly,
some very quickly
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FIGURE 7.1C Field of Soybeans

IGURE 7.1F Bristlecone Pine
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What if we were to stop
Human Aging?

n [ife expectancy now B
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Is Aging “Rust”?

m Since Aristotle, most
biologists have agreed
that aging 1s due to
physiological
breakdown, akin to
rust, as in Harman’s
free-radical theory of

aging




Rust I'heories are Retuted by
Biologically Immortall Organisms
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Why some organisms don’t age
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S0, Aging IS a Product of Evolution.
But WHY?

s In 1941, JBS Haldane suggested ‘ “
that Huntington’s Disease was

common because natural
selection 1s weak at later ages

s Huntington’s Disease killed
Woody Guthrie, the famous
American folk-singer



Here are some details about
Huntington’s Diease

m It starts to affect the brain
of adults over 30

m Takes years to kill,
breaking down
coordination, 1Q),
personality, as it goes

= Duc to a single bad copy of
the huntingtin gene

s A common genetic disease



Here 1S a case of an early acting
lethal gene: Progeria

m The disease starts to
attect young children (3-5
years old)

m Kills by 20,

m Due to a single bad
[Lamin A gene

m Very rare disease, with
just dozens of progerics
alive

s NATURAL SELECTION
keeps progeria rare




Evolution of Aging because the
Force of Natural Selection Falls
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Timing of Reproduction Controls the Evolution of Aging

Early Life - Later Life (post-reproduction)
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Postponing Reproduction forces early
acting deleterious genes out

Deleterious
Mutations

—

= Longer, more robust lifespan




Changing the force of natural selection
makes aging evolve rapidly
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Postponing Reproduction forces early
acting deleterious genes out

Deleterious
Mutations
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= Longer, more robust lifespan




After 80 generations of delayed breeding

Male flies
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lixtension ol Hamilton:=SiOriginal
Works Why do'some live so long?

n [Fmontality mereased
with therSame
accelcration allour
lives; almost nofchance

ot living tor 1710, much
less-1:22

n But'our mortality rates
don’t continue to
INCIEase




Mortality rates
of English

women during
the early 1900°s.

Graph from “Does
Aging Stop?” by
Mueller, Rauser, and

Rose, Oxford Univ.
Press, 201 1.
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It turns out that aging stops oiten:
Here we show some fly experiments
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Biological Immortality in late ke
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What it we invert this diagram, to
look at the “weakness” of selection?
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Natural'selection' stops weakening late in e
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Changing when selection stops should also
change when aging stops — same as before
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Conclusions

n Plenty of organisms have biological
immortality, because selection can make it

s We know why aging happens: the declining
force of natural selection with adult age

m Aging stops very late i life, because the
force of natural selection stops declining:

we age toward biological immortality,



