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ATF4
(Activating Transcription Factor 4)

e Evolutionarily ancient mediator of
nutrient sensing (starvation) responses
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Muscle-Specific ATF4 Knockout Mice
(ATF4 mKO Mice)

| e Lifelong absence
of ATF4 in skeletal
muscle fibers

e Develop normally
and exhibit no

basal phenotype
Control ATF4 mKO into middle-age

Littermate (ATF411;
(ATF41f)  MCK-Cre)




Is ATF4 Required for Immobilization-
Induced Skeletal Muscle Atrophy?
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Targeted Reduction in ATF4 Reduces
Immobilization-Induced Muscle Atrophy
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Targeted Reduction in ATF4
Reduces Age-Related Muscle Atrophy
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ATF4 Is Required for Loss of Strength
& Muscle Quality During Aging
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Systems-Based Discovery Strategy
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Small Molecule Inhibitor of Muscle Atrophy?



Systems-Based Discovery Strategy
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Ursolic Acid & Tomatidine
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Ursolic Acid Tomatidine
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Decreased Muscle Atrophy & Weakness During
Immobilization, Aging & Other Stress Conditions
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Natural Dietary Compounds
(Ursolic Acid & Tomatidine)

|

Dietary Supplements & Functional Foods
to Improve Nutrition During Aging,
Chronic lliness, Hospitalization and Rehabilitation




Natural Dietary Compounds
(Ursolic Acid & Tomatidine)

Nutrition Products Search for Novel Analogs
for Muscle Health with Improved
& Wellness Pharmacologic Properties



Example of a Novel Tomatidine Analog
with Increased In Vivo Potency & Efficacy
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* In hospitalized older adults with immobility,
ATF4-dependent gene expression in muscle fibers
may be a cause of muscle atrophy & weakness.

e Ursolic acid, tomatidine & related small molecules
could potentially benefit hospitalized older adults
with immobility.
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Targeted Reduction in ATF4 Decreases
Fasting-Induced Muscle Atrophy
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ATF4 Is Required for Loss of Endurance
Exercise Capacity During Aging
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Is ATF4 Expression Sufficient to
Induce Skeletal Muscle Atrophy?
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Forced Expression of ATF4 Induces
Atrophy in Young, Mobile, Fed Muscles
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