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•  Two different questions:
1.  Are we designed to age?

– No, “survival of the fittest” has no room for 
‘designed’ aging.

II. Are there genetic programs that regulate 
the rate of aging?
– A better question



How do geneticists think?
•  We want to learn what different things in 

the cell do

•  We look for ‘broken’ animals and 
determine what is different

•  An example: how does a car work?

? 



If we have a car that can’t turn…

The steering wheel must 
somehow control turningAttribute: Wikimedia Commons 

 user Beademung 



If we have a car that doesn’t play music

The radio must somehow
 control music productionAttribute: Wikimedia Commons 

 user Zuzu 



If we have a car that can’t stop abruptly

The brakes must somehow
 control stoppingAttribute: Wikimedia Commons 

 user Zuzu 



The microscopic worm, C. elegans 

•  1000 cells 
•  1 mm in length 
•  Eats bacteria 
•  2-3 week lifespan 



If we have a worm that is paralyzed

Whatever is broken must control movement



If we have a worm that doesn’t make eggs

Whatever is broken must control egg production



Is the rate of aging controlled?

•  If we can break something, the thing 
broken must be responsible for it

•  There is something actively responsible for 
steering the car: the steering wheel

•  There is something actively responsible for 
egg production

•  If we find long lived (aging is ‘broken’) 
worms, this means aging is controlled



Is there something in the car that 
keeps it on the ground?

•  We can’t find any ‘broken’ cars that fly into 
the air, thus we conclude nothing in the car 
controls staying on the ground



Searching for long lived worms 

Normal worms  
are dead 



Searching for long lived worms 



Insulin is a signal that food is available

Increased insulin 
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A brief tangent, revisited 

Normal insulin signaling Reduced insulin signaling 

Decreasing insulin signaling  
increases lifespan. 
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Extended life must have costs, 
right?
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Recap

•  Is aging genetically controlled? Yes, 
decreasing insulin signaling increases 
longevity

•  The rate of aging is genetically controlled in 
worms, dogs, flies and humans

•  Decreasing insulin signaling may also 
increase quality of life



The future
•  FDA does not consider aging to be a 

“disease”

•  Insulin signaling is well studied, so 
finding drugs may not be too far away

•  Drugs may already exist!
•  Rapamune, which alters insulin signaling, 

has been shown to extend lifespan in 
mice (but is a strong 
immunosuppressant!).
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