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Conclusions II 

Proteomic analysis in MFM 



Myofibrillar myopathies (MFM) 

Clinical phenotypes and known disease genes 

myotilinopathy 

Olive et al. Brain 2005 

FHL1-myopathy 

Schessl et al. Brain 2009 

filaminopathy 

Kley et al. Brain 2007, Fürst et al. Acta Neuropathol 2013 

BAG3-myopathie 

Konersman et al. NMD 2015  Kley et al. Curr Opin Neurol 2016 



Myofibrillar myopathies (MFM) 

Histological hallmarks 

Focal disintegration of myofibrils 

Selcen et al. Brain 2004 

Gomori-Trichrome Filamin C 

ŬB-crystallin 

Myotilin 

ɔ-sarcoglycan 

Intracellular protein aggregation 

Kley et al. Brain 2012 

Kley et al. Brain 2007 
 Schröder and Schoser Brain Pathol 2009 



Conclusions II Proteomic analysis in MFM 

Laser microdissection 



Conclusions II Proteomanalysen bei MFM 

Workflow 

 Maerkens et al. Acta Neuropathol Commun 2016 



Conclusions II Proteomic analysis in MFM  

Overview 

Analysis of 97 MFM samples: 

17  myotilinopathy samples 
16 HMERF samples 
10  desminopathy samples 
 7  filaminopathy samples 
 2  ZASPopathy samples 
 2  FHL1-myopathy samples 
 1  ʰ.-crystallinopathy samples 
42  samples from patients with unknown mutation 
 

Ą 2661 different proteins could be identified  



Conclusions II Proteomic analysis of MFM aggregates (n=97) 

Over-represented proteins (aggregates vs. controls) 

Ą 305 over-represented proteins 

Ą Significantly more interactions (676 edges) than expected (p 5.9e-14) 

Pathway description N FDR 
Protein digestion and 
absorption 

14 2.8E-09 

Protein processing in 
endoplasmic reticulum 

12 0.0001 

Proteasome 8 6.4E-06 

Phagosome 14 1.3E-06 

Regulation of actin 
cytoskeleton 

10 0.0119 

PI3K-Akt signaling pathway 18 6.8E-05 

ECM-receptor interaction 18 8.4E-14 

KEGG pathways  (7/41): 
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Conclusions II Proteomic analysis as a diagnostic tool  

Comparison of proteomic profiles 
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Conclusions II Proteomic analysis of MFM aggregates 

Identification of a Ăbasic proteomic profileñ 

Protein Aggregates Controls Ratio TTEST Sensitivity 
Filamin-C  42.3 17.1 2.5 3E-26 100% 
Desmin  41.8 13.0 3.2 5E-20 98% 
Xin actin-binding repeat-containing protein 2 (XIRP2) 32.6 1.0 34.1 1E-38 100% 
Nebulin-related-anchoring protein  21.8 0.5 44.1 7E-52 99% 
Myotilin  12.4 3.6 3.5 8E-17 98% 
Xin actin-binding repeat-containing protein 1 (Xin) 9.5 0.5 17.8 9E-39 99% 
Alpha crystallin B chain  8.7 1.4 6.3 6E-20 100% 
Nestin  6.5 0.4 15.6 3E-27 95% 
Heat-shock protein beta-1  2.9 0.9 3.2 5E-13 95% 

Ą Strong accumulation of proteins involved in 
 mechanical stabilization and repair of Z-discs 



Conclusions II Filamin C  

Fluorescence recovery after photobleaching 

 Leber et al. Hum Mol Genet 2016 

Ą Filamin C is a highly dynamic Z-disc protein 

cardiomyocytes 

zebrafish 



Conclusions II Filamin C / Xin / aciculin at Z-discs 

Recruitment after laser-induced microdamage 

 Leber et al. Hum Mol Genet 2016 

Ą Filamin C, Xin, aciculin (+ N-RAP and XIRP2) are rapidly recruited to 
 sites of myofibrillar repair  

laser-induced 

microdamage 

FLNC/ACTN2 

XIRP1/ACTN2 

PGM5/FLNC 



Conclusions II Xin immunofluorescence analysis 

Sensitive marker of muscle damage 



Conclusions II 

Chaperones in MFM 



Conclusions II Proteomic analysis of MFM aggregates  

Chaperones 

 Balchin et al. Science 2016 



Conclusions II Proteomic analysis of MFM aggregates (n=97)  

Over-represented chaperones (23) 


