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Humans possess 7 NAD+-dependent deacetylases
a.k.a. “sirtuins”

humans

Save the date: Sirtuin session tomorrow 5 PM
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ANT

Depolarization
Reduced ATP
Mitochondrial destruction

Leakage of solutes out 
of mitochondria
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Haigis and Sinclair, Annual Reviews, 2010

Circadian clock
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Quercetin (4.6x)

Fisetin (6.6x)

Piceatannol (9.0x)

Butein (8.5x)Resveratrol (13.0x)

Isoliquiritigenin (7.6x)

Representatives from three classes of plant-derived STACs

Stilbenes Chalcones Flavones

Howitz et al., Nature, Aug (2003)



Gruber et al., 2007 Valenzano et al., 2006Jarolim et al., 2004



Calorie Restriction 
(EOD)

High Calorie
Diet (HC) 

Lean Diet
(SD)

ActivatorActivator

Rafa deCabo



Standard
diet

High calorie diet
+ resveratrol

15 month old mice

High calorie
diet

**photo by Doug Hansen



Oil Red O 
fat stain

LIVER

Fixed 
whole liver

H&E

Standard diet
(SD)

High calorie
(HC)

High calorie
+ resv (HCR)



Lagouge et al., Cell (2006)

Baur et al., Nature (2006)



Last mouse 
Resveratrol fed every other day

36 months of age



Howitz and Sinclair, Cell (2008)



Generation of inducible SIRT1‐knockout mice
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Mitochondrial membrane potential
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Low dose = 100 mg/kg/d
High dose = 400 mg/kg/d
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Baur et al., Nature (2006)



Haigis and Sinclair, Annu Rev Pathol., 2010

LKB1

Mito poison?
Lower ATP 
SIRT1-independent

SIRT1 activating?
Higher ATP
SIRT1-dependent
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Resveratrol increases ATP in a SIRT1-dependent manner in vivo
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1st screen of ~18,000 molecules: found 18
(best in class - resveratrol)

Discovery and Development of SIRT1 activators (STACs)

Screened 1,000,000 molecules: 6 novel chemical scaffolds
Synthesis of 4000+ STACs

Potency increase 10,000-fold
Efficacy in rodent models of type II diabetes and neuroD

2003-4

2005-9

Human safety and efficacy studies with synthetic STACs
Human data to be publicly released June, 2011 (ADA meeting)

2010-11



Milne et al., Nature (2007)
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Joseph Baur, Rafa deCabo, Robin Minor



Muscle Disorders

Sarcopenia
Disuse Atrophy

Ophthalmic Diseases

AMD
Dry eye

Others

Inflammatory Bowel
Sepsis

Metabolic  Disease

Type 2 Diabetes
Others

Respiratory

COPD

SRT2104 and SRT2979



A. Camins et al.,  Biochimica et Biophysica Acta (2010)
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