
© Copyright National University of Singapore. All Rights Reserved. 

Brian Kennedy
National University of Singapore

Buck Institute for Research on Aging

Conserved Modulators of Ageing: 
Will They Work In Humans?



© Copyright National University of Singapore. All Rights Reserved. 

HEALTHY LIFE 
EXPECTANCY - SINGAPORE
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AGING IS A DRIVER OF
CHRONIC DISEASE
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BEHAVIORAL

1. Calorie Restriction
2. Exercise
3. Intermittent Fasting
4. Alcohol??????

SMALL MOLECULES

1. Rapamycin
2. Metformin
3. NSAIDs
4. Acarbose
5. STACs (Resveratrol)
6. NAD Precursors
7. Factors in young blood
8. Senolytics

LIFESPAN EXTENSION 
AGENTS
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RAPAMYCIN
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RAPAMYCIN IS DOSE 
DEPENDENT
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ABERRANT mTOR
ACTIVATION
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DEPLETION OF ADULT STEM 
CELL POPULATIONS AND 
mTOR SIGNALING

• Tracheal Stem Cells (Henri Jasper)

• Muscle Stem Cells (Jasper, Tom Rando)

• Hematopoietic Stem Cells 
(Chen et al., Sci. Signal. 2009)

• Mesenchymal Stem Cells 
(Gu et al., Aging, 8:1102 2016)
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Trp63

Trp63

AGE-RELATED BC LOSS IN THE 
TRACHEA

Haller et al. Cell Stem Cell In press
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RAPAMYCIN TREATMENT PREVENTS AGE-RELATED 
STEM CELL LOSS IN THE TRACHEA

Haller et al. Cell Stem Cell In press
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mTOR AND AGEING STEM CELLS

Rapamycin

Haller et al. Cell Stem Cell In press



© Copyright National University of Singapore. All Rights Reserved. 

CENTRE FOR HEALTHY 
AGEING IN SINGAPORE

HEALTHY AT 100?
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PREVENT AND MANAGE
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CENTRE STRUCTURE
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HEALTHSPAN 
INTERVENTION TRIALS
• Short-term studies to stratify interventions

- Biomarkers
- 50-65 years old
- 3 to 6 month interventions

• Medium-term studies 
- Multi-disease prevention
- People at risk of chronic disease
- 1 to 3 year interventions
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STEM 
CELLS

SUPPLE
MENTS

DIETS LIFE
STYLE

DRUGS

PLATFORM OF 
INTEGRATED BIOMARKERS

• Can ageing biomarkers be reversed?
• Specific intervention biomarker

connections
• Do biomarkers relate to disease 

onset / functional parameters?
• Prioritization for large-scale studies

INTERVENTION TESTING
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POSSIBLE BIOMARKERS
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EPIGENETIC CLOCK 
PREDICTS MORTALITY



© Copyright National University of Singapore. All Rights Reserved. 

LONG-LIVED MUTANTS 
HAVE A SLOW CLOCK
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PREDICTING AGE FROM 3D 
FACIAL PATTERN

Jackie HAN
PICB, Shanghai
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Independent 
validation 
with Beijing 
CDC corhort

CNN PLS

CNN PLS Hum
an

DEEP CNN ACCURATELY PREDICTS AGE
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Healthy male and female

Diabetes Depression CVDHypertension

Diseases > 200 cases

AVERAGE FACES OF 
DIFFERENT DISEASES
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DISEASE-INDUCED AGE 
DIFFERENCE
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