
Signaling pathways that regulate !
skeletal muscle mass!

Denis Guttridge, Ph.D.!

MVIMG 747, Neuromuscular Biology and Disease!
May 24, 2012!





dystrophy 

atrophy 



HYPERTROPHY! ATROPHY!



ATROPHY!



ATROPHY!



Human Biopsy (carcinoma)!

•    type II atrophy (fast twich fibers)!

•    increase vascularization (cancer)!

•    lack of immune infiltrates!

•    no strong indication of apoptosis!

Cancer, COPD, Denervation, Renal Failure, (most forms of cachexia)!
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Glass, D.J., Nature Cell Biol., 2003!
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Bodine et al., Nature Cell Biol., 2001!
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Cai et al., Cell, 2004!



(Not MuRF-1)!

(MyHC protein and 
RNA are both 
reduced by 80%!

Specific to the β isoform!
 of p38!



Sandri et al., Cell, 2004!



Shi et al., Dev Cell, 2011, 5: 835!



cytokines, tumor factors! myostatin!

McFarlane et al., 2006, J. Cell. Phy., 209: 501-514!

Ub ligases!
Foxo!NF-κB!

IKK! Smads!

?!



Not seen in starvation!

Moresi et al., Cell, 2010, 143: 35!



myofibril!
cachectic factors!

transcription! proteolysis!
translation!

Targets ????!
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Cancer Cachexia!



MyHC!

troponin!

tropomyosin!

sk. actin!

Days:   21     23    25         21     23    25!

control! C-26!

Colon-26 (C-26) Adenocarcinoma Cachexia Model!

days!

W
ei

gh
t (

g)
!

24!22!20!18!16!14!12!10!8!6!20.0!
21.0!
22.0!
23.0!
24.0!
25.0!
26.0!
27.0!
28.0! control 

C-26 
C-26!control!

Acharyya et al., JCI, 2004!
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Clarke et al., Cell Metabolism, 2007!



Cohen et al., J. Cell Biol, 2009!

R-MuRF-1 









Wang et al., G&D, 2005, 19:1715!
Levine & Kroemer, 2008, Cell, 132: 27!






