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Universality of aging
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Squaring the survival curve in human

Survivars per thousand

Trajectories of Human Lifespan
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Molecular Targets for Caloric Restriction and
Pharmacological Interventions For Healthy Aging
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Non-genetic extension of lifespan
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Survival
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Rapamycin: Females better than Males
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What are the mechanisms behind aging and disease
That affect aging phenotypes and longevity?

AGING and DISEASES
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Heterogeneity of male B6 mice

C57BL/6)
Male

n =400

Old: 23-24 months old



807

60

o 40

20

Body weight

Acassias aadadad A

o VY
AAAAdsians, Aadhbabd,
vy asaifiasass i
PR YT TYVY y e yRYVYY TN eI

1277 Ta:
ad Ak AL A
LA A SA AR
LR ey

aa
Iy

n=397

Baseline

Wire Hang

—-— *a
— A

300

200

Glucose (mg/dL)
o
o
1

Baseline Data

Glucose

AT4] 4 '
Iy VTS

A PYTYYVe
I TIYY ryvyyRYY
a aaaafadaad

n=397

Baseline

Insulin (ng/mL)

rip Strength

a
2

JYIYYS
aka

Insulin & HOMA 2-IR

r 15

N
N
i
N
as
. N
na
2 s
10
i
4 ~
4
i ta
N
A YRS
s oy
s
aadas ‘A::‘i
4 aas
Al .
aa Aaan s ahl
4ass aataadtly
W autdadfian
Iy
A oy
L2 Aaalliadliana
" NI
Aasfaan AsALiUA T LA aana
L 4,
Adbaiaatt L% avee) -5
Aapaaadt o i ri 1]
N " Thiaisis, hAaasadl
A ARTTARSRTIL | [Yvy iRl
TYVVVIN, WWYVYYY AaLa LR s
Aadaiiaa, Miiaaasastd A n "
vy
i G s
Yy yevyvey AlaCiAd s
[YvyvYy 224211 AAAL i
aapaiapaiaaaaa il ALkhad
WA SAARE ALY YWD
Adad a4
PRy o
gt ry
i 14
ads A

Baseline

Rotaro

250+

100+

Time (s)

50

dI-¢VINOH

Ratio

Time (s)

Lean/Fat

>

A
s
A

a4
Aadas
.‘AAA:

A
bbb
it
Asasad aass
LYVYY AsAsanddiliis
A R
Adaa, Alafaas YYYYy

PO e, T

vy
aa vy
MASAAAMAMMMAMiAliAdaAAAA A

AL e T TR
TidAka

Al
aAAAAAAL

vy

VYYVIYIVYN

i
Addsadadanid Iy AaAAAAAALAL
*A‘A‘A: At

n=397

60
50
40+
30
204

10+

Baseline

Cage Top

a




Metabolic cages
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Cross-sectional design
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Gait Analysis

MotoRater (TSE Systems) for fine Gait speed
motor kinematic analysis -
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Frailty
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STUDY OF LONGITUDINAL AGING IN MICE
Multi Pl study at the NIA Baltimore




UM-HET3

C57BL/6) (CByB6F1 x C3D2F1)

Genetically homogeneous Genetically heterogeneous

Diet: irradiated NIH-31



Mice

2 strains:

— C57BL/6 males and females
— 4-waycross (HET3) males and females
n = 1600 (n = 400/strain/sex)

Starting age: 4-mo old (arrival at our vivarium when
they are 3-4 weeks old)

Diet: NIH31

Mice will be received in 8 cohorts from JAX
every 3 months (n=50/sex/strain)



N=1600 mice
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Lifespan time points

BUF: blood, urine, faeces

Gait: MotoRater
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Staggered plan — first 36 mo

4-mo old
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Glucose and Lactate
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Only C1 first time point.

Gait analysis

We have the videos and we are analyzing C1 2" time point and C2 first time point.
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RER 6-mo

Metabolic cages

RER 6mo
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Metabolic cages — RMR

RMR is defined as average RER when Total Activity <50
Also, VO2 >1000, VCO2 >1000, 0.6 < RER > 1.1*

*to avoid weird values due to power blips or other problems

RMR 6mo
RER when Total activity <50
1.1
1.07 . . o
X 0.9 oo ST
D: 08 ’0..:00"
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Ongoing MR imaging examples
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SO..

Identification of Predictive Targets

...Wwhat is the THE BIG PICTURE

Human
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THE BIG PICTURE

Identification of Predictive Targets Target Engagement And Validation

Human
Data

Animal Data

' # ) Interventions Healthspan  Multi
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Models

Predictive Mechanism-Related Markers for Aging-Related Outcomes
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What are the mechanisms behind aging and disease
That affect aging phenotypes and longevity?

AGING and DISEASES

/| N\

Altered Deregulated
Stem Cells Intercellular Genomic Telomere Epigenetic Loss of Nutrient Sensing Mitochondrial Cellular
Exhaustion Communication Instability Attrition Alterations Proteostasis Dysfunction Senescence

Al
ol - 4 4 ’)) '/)’)

Aging Changes in Energy Imbalance Homeostatic

Neurodegeneration
Phenotype Body Composition Production/Utilization Dysregulation &

Disease Susceptibility

Reduced Functional Reserve

Reduced Healing Capacity and Stress Resistance
Unstable Health

Failure to Thrive

Physical and Cognitive
FRAILTY

Ferrucci L, Studenski S. Clinical Problems of Aging. In: Harrison’s Principles of Internal Medicine, 18™ Ed. — 2011

The Hallmarks of Aging
Carlos Lo” pez-Oti'n,,Maria A. Blasco, Linda Partridge,Manuel Serrano, and Guido Kroemer. Cell 3013, 153: 1194
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We are always happy to share and collaborate!
STUDY OF LONGITUDINAL AGING IN MICE (SLAM)
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