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Myofibrils (proteins) ≈80%

Mitochondria (proteins/p-lipids/DNA) ≈5%

SR+TT (proteins/Ca2+/p-lipids) ≈3-4%

Glycogen ≈3%

Nuclei (nucleic acids/proteins) ≈3% ? 

Lipid droplets <1%

Muscle composition

Kayser et al. JAP 1996

Hoppeler et al. Int J Sports Med 1986



Kayser et al. JAP 1996

Hoppeler et al. Int J Sports Med 1986

Muscle composition Energy cost

biosynthesis

nucleic acids <<< proteins

Proud Biochem J 2007

Smith Plos One 2013
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Protein synthesis Puromycin
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How protein translation is altered by endurance exercise in mice ?

Intensity- and/or muscle-dependent?
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 Light intensity exercise reduces protein translation

 No effect of exercise intensity

 No effect of muscle type

Pearson et al., J Neurosci Methods 2005



Regulation of protein synthesis

 Marked inhibition of TORC1 activity

 No effect of exercise intensity

 No effect of muscle type



Regulation of protein synthesis

- 20-30%

- 50-80%

Rose et al., AJP 2009Williamson et al., J Physiol 2006
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calcineurinIL6

ROS

 High p38 activation… particularly in SOL

 No effect of exercise intensity (except for TA)
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PNAS 2012
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calcineurinIL6

ROS

Rcan1

 Very few gene induction during exercise… except REDD1!

=> REDD1 required for cell adaptation DURING exercise?

Egan & al. J Physiol 2010

Low I

High I



 REDD1 dirupts SR/mito

REDD1

ATP

protein & p-lipids synthesis

 REDD1 reduces mito respiration

 REDD1 reduces protein synthesis

Britto & al. BMC Biol 2018

SR => 30% ATP during muscle contraction



SR-mito interaction
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SR => 30% ATP during muscle contraction

 Mild intensity aerobic exercise dirupts SR-mitochondria interaction



CONCLUSIONS (1/3)

 Light intensity exercise reduces protein translation

 No differences between muscles

Jensen & al. PlosOne 2012

15% incline, 70% VO2max



CONCLUSIONS (1/3)

 Light intensity exercise reduces protein translation

 No differences between muscles

Jensen & al. PlosOne 2012

15% incline, 70% VO2max

 the more activated, the more resistant (and vice versa)?



CONCLUSIONS (2/3)

 Light intensity exercise reduces protein translation

 No differences between muscles

 Related to REDD1 expression and mito/SR disruption



CONCLUSIONS (3/3)

 Light intensity exercise reduces protein translation

 No differences between muscles

 Related to REDD1 expression and mito/SR disruption

 REDD1 induction precedes AMPK activation?

Crisis ??!!

We need AMPK!!!

Nein, nein: austerity!

REDD1 is sufficient

REDD1 induction

AMPK activation



OK and so what?

PERSPECTIVES (1/3)

 What if muscle cells fail to regulate ER/mito interaction?

 ER stress

 altered adaptations to training (anabolic resistance)

 cell dysfunction

 cell death… 



 Beneficial effects of exercise on health are related to ER stress

PERSPECTIVES (2/3)

Ability to regulate

ER/mito interaction?

//

Metabolic flexibility?



 Infarct?

 Neurodegenerative diseases?

 T2D/obesity?

 Cancer ?

 Sickle Cell Disease?

 …

PERSPECTIVES (3/3)

 Target ER/mito interaction as a therapeutic approach

“Targeting mast cells and/or ER stress has the potential 

to ameliorate endothelial dysfunction in SCD and other 

pathobiologies.”




