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Why we care about aging?

* Global

* Personal

* 60% Cancer occurs after the age of 40

* Some aging disease affects off-spring as well
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* Economy .
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Why do we care about aging?

* Economy
* Personal

Birth Rates in China and the USA




Why do we care about aging?

* Economy
* Personal
* Mortality increases with age

* We need a healthier aging
population

Rate per 100,000

1999 USA Mortality by Age
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But do we care about aging?

* Historically, aging related research is unpopular

* In reality, the best anti-cancer agent may well eventually turn out to
be an anti-aging agent

* Things have improved as more and more people realize aging is more
plastic than previously thought
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Why we age?

—

Age of

Evolutionary Cost/Benefit of
Continued Life

vs. Age

+— DISADVANTAGE o ADVANTAGE

Reproductive
Maturity
3 2
f %3
g B

Jrat
Increasing ~ . o
Lifespan Optimum —

Lifespan 4

Sense
Mechanisms

%

Aging
Program

a{

Maintenance
Mechanisms

a{

Deteriorative
Processes

Goldsmith, Theodore. Introduction to Biological Aging Theory




Neurologic disorders caused by repeat
instability
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Disease Pathogenesis

* Protein gain of function
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Disease Pathogenesis

* Protein gain of function
* RNA toxicity

* Protein loss of function
* RNA gain of function

Splicing degregulation

Mirkin, S. M. (2007).
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Disease Pathogenesis

* Protein gain of function
* RNA toxicity

* Protein loss of function
* RNA gain of function
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Mechanisms for repeat instability



Mechanisms for repeat instability
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Mechanisms for repeat instability
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Mechanisms for repeat instability
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Mechanisms for repeat instability
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Mechanisms for repeat instability
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Trans factors in DNA replication
DNA Polymerase/Helicase
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Trans factors in DNA replication
DNA Polymerase/Helicase
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* Mismatch Repair
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Trans factors in DNA replication
DNA Polymerase/Helicase
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Mechanisms for repeat instability
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Mechanisms for repeat instability
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Mechanisms for repeat instability
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Mechanisms for repeat instability
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MMR in repeat instability

MutSb

MutLa
Non-repeat
Repeat
or

m Repeat with interruptions




MMR in repeat instability

MutSb
MutlLa

E;\f/ ?\___%9\ Short slip-out -> Repair the slip-out

S

/ Long slip-out -> Stabilize the slip-out
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MMR in repeat instability

MutSb
MutlLa
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MMR in repeat instability
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MMR in repeat |
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MMR in repeat instability
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Summary — An aging program for TNR diseases

* TNR expansion is not caused by loss of cellular maintenance, but
accumulation of oxidative damage

* Tissue mosaicism are determined by the differential DNA metabolism
rates among different tissues.

* Treatment
* Antioxidant
* Cellular mechanisms that reduce toxic protein aggregation
* Repeats contraction



