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CALORIE RESTRICTIONEXTENDS 
LIFE SPAN UNIVERSALLY

MICE
RATS
FLIES
WORMS
YEAST

KNOWN FOR
70+ YEARS.

HOW DOES
IT WORK?
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QuickTime™ and a Cinepak decompressor are needed to see this picture.
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CALORIE RESTRICTION IMPACTS MAJOR
DISEASES OF AGING IN RODENT MODELS

mother

bud 1

daughter 1

bud 2

Aging in yeast
is defined by the 
number of buds a 
mother cell produces

Aging in worms
is defined by 
the number of days 
the worm lives

daughter 1

Pick adult away from progeny

Tap every 2-3 days
Does it move?

REPLICATIVE POST-MITOTIC
959 SOMATIC CELLS
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Extra sir-2.1

SIR2 IS AN ANTI-AGING GENE
Tissenbaum and Guarente, 2001
Viswanathan et al., 2005

DDDD sir-2.1

Yeast

Humans
Mice

C. Elegans 

Drosophila

Flatworms,
Mollusks, 
etc.

X

1 billion years

SIR2 IS PREDICTED TO BE ANTI-AGING IN HUMANS
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SIR2PROTEIN IS A NAD-DEPENDENT DEACETYLASE

+Lys
deacetylate

Imai et al., 2000
Landry et al., 2000

SIR2 MAY BE THE
REGULATOR THAT DELIVERS
THE BENEFITS OF CALORIE

RESTRICTION.
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GENETICALLY ENGINEERED MICE HAVE
EXTRA MAMMALIAN SIR2, SIRT1

+/Tg;+/+ +/+;+/+

WAT

ENGINEERED    NORMAL

SIRT1
protein

Laura Bordone, Ashley Robinson, Ed van Veen, Maria 
Carla Motta, Hayley Lintz, Stephen Marmor, Jianyuan Luo , Wei Gu

SIRT1ENGINEERED MICE MIMIC CALORIE RESTRICTION

1. SMALLER
2. LOWER BODY FAT
3. LOWER CHOLESTEROL
4. LOWER INSULIN
5. LOWER GLUCOSE
6. HIGHER INSULIN SENSITIVITY
7. HIGHER METABOLIC RATE

tg/+
31g

+/+
44g
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PLASTIC WELLS 
WITH SIRT1

LIBRARY OF CHEMICAL 
COMPOUNDS

SIRT1 ACTIVITY

normal

altered

ADD

SCREEN FORCALORIE RESTRICTION
MIMETIC DRUGS

“ HIT ”
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BRIAN KENNEDY (U WASH)
NICK AUSTRIACO (P C)

MATT KAEBERLEIN (U. WASH)
MITCH MCVEY (TUFTS)
DAVID SINCLAIR (HMS)

KEVIN MILLS ( JACKSON LAB)
CHRIS ARMSTRONG ()

DAVID LOMBARD (HMS)
HEIDI TISSENBAUM( UMASSMED)

SHIN IMAI ( WASH U)
SU-JU LIN (UCD)

FRED PICARD (LARVAL)
BRAD JOHNSON (PENN)
BOB MARCINIAK (UTSA)
NAMJIN CHUNG (MERK)

LAURA BORDONE (NOVARTIS)
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MARCIA HAIGIS
DANICA CHEN
GIL BLANDER

MARIA CARLA MOTTA 
MO VISWANATHAN 

XIAOLING LI 
NICK BISHOP 

ALA BERDICHEVSKY 
KAYVAN ZAINABADI
AGNEISZKA CZOPIK

DENA COHEN
ANGELIKI CHALKAIDIKI
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