Aging at a Glance:
Enabling Age Estimation of Bats




Everyone ages — but why?
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Society is Growing Older, Fast

CDC, U.S. Census Bureau




A Rising Age Group Lifts

CDC, U.S. Census Bureau
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Aging is a Fundamental Part of all Life




All animals age, but some animals age faster
than others
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How do we know how long they
live”?
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Accurate birth and death
records are the gold standard
for aging research

Jeanne Louise Calment, 122 yrs
21 February 1875 -4 August 1997



Captive populations similarly provide a gold
standard for lifespan

Vatsala, ~105 yrs Buksi (27 yrs) & Kedves (22 yrs)
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How do we know how long they
live”?




The problem: its hard to keep captive bats

Statler (~34 yrs)
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* Only a small number of species
can be successfully keptin
captivity

* Of those, most are large,
fruitivorous bats like Statler

* They aren’t the longest-lived
bats



Most lifespan records of bats are based on
capture-recapture

Catch bats

Mark bats

Release bats

Hope nothing happens to mark
Hope nothing happens to bat

Hope the marking method
doesn’t hurt the bat

7. Come back every year or few
years and hope you catch the
same bat
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Why do we even care about aging
bats?



Aging affects everything!
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Aging affects everything!

Stress ¢ Immunity ¢ Disease ¢ Behavior
&
More!



Age affects disease transmission
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Age affects disease transmission

V¥V Immunity
Disease

Infectiousness




Age affects disease transmission




Age affects senses and behavior
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Age affects senses and behavior
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Longer Lifespan =2 More mutations =2

More Cancer
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Longer Lifespan =2 More mutations =2
More Cancer
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Our Dilemma

Age is important: Age is hard to find out:

* All animals age * Banding: dangerous and low
 Animals age quite differently throughput

- Age affects everything * Captivity: challenging and

limited



What if there was some other
marker for age?



Biomarkers provide a proxy for traits and disease




Biomarkers provide a proxy for traits and disease
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We all have an internal clock,
conveniently on our DNA
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DNA has 4 letters:
AC, S, &T
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Cp( sites are special




Cp( sites are special
DNA can get methylated




Cp( sites are special
DNA can get methylated




At birth, we all have a common set of mCp
patterns

M\

 —
—o~
“I o
[
._

- @——
@

—0
.
)

_._*



Some of these mCp(-’s are lost over time




Other mCp(-’s are gained over time




Each of these changes has its own pace




Together, you can make an aging clock




Microarrays: one of the earliest sequencing
technologies




Microarrays can tell you if a known sequence
Is methylated or not




Microarrays can tell you if a known sequence
Is methylated or not
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Microarrays can tell you if a known sequence
Is methylated or not o




This actually works quite well — in humans

A All Train. err=2.9 cor=0.97, p<1e-200

Age
40 100

0

m.age(training set CpGs)

Horvath (2013), Genome Biology
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It also works really well across mammals —
iIncluding bats!

n=11,754, Cor = 0.983
med.MAE = 0.676, med.Cor = 0.925
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The only problem?
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Microarrays don’t scale well —
but new sequencing technologies do
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The new process in a nutshell
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MDD DIODIODOT
MDD DHIDIT
Methylation Seq
Library

Sequencing

Genome Mapping




Our goals:

Short Term:

* Generate
using next-generation
sequencing
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