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How do we age? Are there ways to slow aging and prevent disease?




AGING RELATED MECHANISMS AND GENES:

Animal studies have revealed evolutionarily conserved mechanisms of aging
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Therapies that target aging mechanisms can extend
health and lifespan in model organisms
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How do we translate these findings to humans?

Harrison, Nature (2009)



First, we need a deeper molecular understanding of human aging

(80% of lab mice
die from cancer)




Probing the blood to understand and measure human aging
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Probing the blood to understand and measure human aging

Plasma - 55%
ﬁ

Blood
Cells - 45%

Lipids

Somalogic Proteomics
Measure levels of 11,000
proteins using DNA
aptamers

Plasma content:
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2925 Plasma Proteins

Thousands of proteins in our blood change in
concentration with age
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These proteins can provide information about how fast or slow we are aging

Biological age estimation
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Human aging is multifaceted

The size of the entire visualization represents the total number of deaths in 2019: 55 million.
Each rectangle within it is proportional to the share of deaths due to a particular cause.

What do people die from? Causes of death globally in 2019

/74% died from noncommunicable diseases 14% died from infectious diseases\‘

33% died from heart diseases sl

Per year: 2.5 million deaths

Heart attacks, strokes, and other cardiovascular diseases. Per average day: 6800 deaths

Per year: 18.5 million deaths
Per average day: 50,850 deaths
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Mapping the origins of the plasma proteome
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Oh and Rutledge, Nature 2023



Deriving estimates of organ-specific biological age

w Knight-ADRC
§ healthy controls n=1,398

Train 1 conventional, 1 organismal,
and 11 organ aging models
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z-scored age gap

Organ age gaps are only mildly correlated

Conventional vs organ age gaps

Pairwise correlation of age gaps
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z-scored age gap

Different types of agers in the population
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Different types of agers in the population

Kidney agers (n=2.01%) Heart agers (n=2.04%) Multi-organ agers (n=1.71%)
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Organ aging is associated with future mortality risk

Organ AgeGap
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Heart aging is associated with future heart failure

Organ AgeGap
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Heart aging model coefficients
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Organ aging in the UK Biobank

UK Biobank
(n=50,000)

Yann Le Guen

Our Nature study b

(n=5,700)

Unpublished



cumulative incidence

Brain age predicts future Alzheimer’s disease

Brain age versus
Alzheimer’s disease risk
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Accumulation of aging organs compounds risk of death
and young immune system and brain reduces risk of death

Extreme agers versus mortality risk c
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transmembrane receptor protein phosphatase activity

The biology of brain and immune system aging

Top10 brain-longevity protein
pathways
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Organ aging is associated with lifestyle choices
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Estrogen treatment for post-menopausal symptoms is

associated with immune system youth

Age gap versus early menopause and
estrogen treatment
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Kidney agers (n=2.01%)

Brain
e}
Organismal
o)

Muscle oArtery

o Lung
o Heart Immune
o (@)

Liver gidney
o
Pancreds

[e] .
Adipose
2 p

Intestine
o

Monitoring organ aging in living people

Heart agers (n=2.04%)
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How do certain lifestyle interventions or
drugs affect organ aging at an individual
level?

Do interventions rejuvenate the whole
body or specific organs? Are there
accelerated aging side effects in all/a
subset of people?

Can the proteins we measure to monitor
aging also be drug targets (ie. cholesterol)?



Organ aging in health and disease

Chronic kidney disease

Brain

Organismal
o

Muscle (ﬁ«rtery
ung

Heart Immune
(@)

Liver Kidney

Pancreas
dipose

éntestine

Heart failure

Brain

0]

Organismal
©)

Artery

ng
eart Immune
¢ o

Liver Kidney
O

Muscle

Pancreas
Adipose
@}

Intestine

Alzheimer disease

grain

Organismal
o

Muscle OArtery
o Lun,

o Heart Immune
e} o
Liver Kidney
o o

Pancreas
Adipose
o

o

Intestine

Synaptic aging in Alzheimer’s disease

Cognitive scoring
4 N

CSF proteomics

..

AD pathology

l

W ) 2 ’
L"v;gt’%fhjr’w ,;.’;_‘e.*' i ‘_é\,\.___’(

10 um




Tony Wyss-Coray lab
Jarod Rutledge
Benoit Lehallier
Yann Guen

Deniz Urey

Patricia Moran-Losada
Robi Palovics

Emma Costa

lan Guldner

Sophia Shi

Amelia Farinas

Divya Channappa
David Gate

Collaborators
Anthony Wagner
Beth Mormino

Ola Abiose

Carlos Cruchaga lab
Nir Barzilai

Sofiya Milman

Acknowledgments

National Institutes
of Health

NAN FUNG
LIFE SCIENCES
CREEE I

National Institute
on Aging

ZENITH

alzheimer’s Q_’) association’

somalogic

so Olink

biobank"

‘m



