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The Sir2 family
(sirtuins)

* Additional gene copies extend lifespan of yeast, worms, flies.
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Screen for sirtuin activators (STACSs)
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3,5,4’-hydroxy-stilbene
(Resveratrol)
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* Produced by plants in response to stress (e.g. drought, heat, UV).
 Found in red wine (<1 mg/glass) and chinese medicinal herbs.

» Potent suppressor of tumorigenesis in mice.

» Suspected cardioprotection and neuroprotection.



Resveratrol Extends Yeast Lifespan in a Sir2-
Dependent Manner
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Survivorship

Resveratrol Extends Lifespan in Worms and

Coof Drosophila
. elegans
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Normal, healthy worms

Old control worms Old resveratrol treated
worms



What about mammals?

e Sir2 is conserved in mammals - SIRT1-7

* Many other potential targets for resveratrol
based on in vitro work



High-cal diet
+ resveratrol
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Improved quality of life”?

Latency to fall from rotarod (s)
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Glucose (mg/dL)

Insulin (ng/mL)

Better insulin sensitivity
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LIVER

Standard diet High calorie High calorie
(SD) (HC) + resv (HCR)
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Parametric Analysis of Gene Set Enrichment (PAGE

Uses a priori defined groupings of genes

into functional pathways

http://www.broad.mit.edu/gsea/msigdb/msigdb index.html

Pathway

mitochondrial genes 1
mitochondrial genes 2
glutathione metabalism
mitochondrial genes 3

val leu ile degradation
pepsinogen C related genes
Krebs TCA cycle

electron transport chain
butanoate metabolism
upregulated by insulin
oxidative phosphorylation
propanoate metabolism
small leu-rich proteoglycans
Stat3 pathway
erythropaietin pathway
extrinsic clotting pathway
acute inflammatory response
HOX genes/hematopoiesis
classic complement pathway
lechtin pathway

fibrinolysis pathway
GPCRs - class A

sterol biosynthesis

alternative complement pathway

HCRHC
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Resveratrol Improves Mitochondnal
Function and Protects against Metabolic

Disease by Activating SIRT1 and PGC-1«
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Resveratrol increases endurance

Resveratrol

Control




Why should a simple plant
polyphenol have all these beneficial
effects?



The Xenohormesis Hypothesis:

Organisms have evolved to pick up on chemical signals that other species
produce to turn on their own defenses against adversity. In this way,
animals can prepare in advance of a deteriorating environment.
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Natural selection based
on reproductive ability
only, individual longevity
unimportant (“disposable
soma”)

Abundant
Resources

B Stress (i.e. infection,
UV, starvation,

drought) leads to
production of
phytochemicals
such as flavinoids,
anthocyanins, and
resveratrol

Some animals respond
by conserving resources
and upregulating
defenses, focusing on
individual survival

Resources become
severly limiting
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Remaining animals
attempt to respond
to direct stress
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