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The lab 

The study 



Genetic disease caused by a defect

in the X chromosome

Loss of nerve cells in the spinal cord

and brainstem (motor neurons)

Progressive muscle weakness, 

muscle twitches, difficulty in 

swallowing and gynecomastia

Altered Androgen Receptor protein

(polyQ AR)

Spinal and Bulbar Muscular Atrophy (SBMA)

Primary muscle pathology



Androgen Receptor 

CYTOPLASM Reproductive function

Preservation and 
increase of muscle mass 
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Main players of muscle health

Activin -
Myostatin

Bone 
Morphogenetic
Protein (BMP)

Smad4

Muscle homeostasis



Where and how is Androgen Receptor 
involved in this balance?



AR

DHT

Smad4

Androgen Receptor interacts with Smad4

Where and how is Androgen Receptor involved in 
this balance?
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What happens to muscle homeostasis in SBMA?



What happens to muscle homeostasis in SBMA?

Smad4

?



AR

Androgen Receptor cooperates with Smad4 

Smad4
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Androgen Receptor cooperates with Smad4 

Smad4PolyQ AR
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BMP treatment improves muscle health in vivo 
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BMP treatment improves muscle health in vivo 

SBMA MOUSE BMP-TREATED SBMA MOUSE 



How can we get to clinic?

BMP therapy in patients not
advisable because of possible

side effects

Development of treatments to 
modulate the cooperation

between AR and Smad4 



Take-home messages

Androgen Receptor is one of the main players of muscle 
homeostasis

The interaction of mutant Androgen Receptor with Smad4 is not
efficient to activate the hypertrophy programme in SBMA 

The development of treatments to modulate the cooperation
between AR and Smad4 could counteract muscle atrophy in SBMA 
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