
UMR1213 Herbivores 
 

Animal Muscle Meat Team (Amuvi) 

 

The invalidation of the gene encoding Hsp27 (HspB1) to 
decipher meat tenderness  
 
Comparative genomics identified Hsp27 as one biomarker of Beef tenderness. In order to investigate the mechanisms underlying 
tenderness, we engineered mice invalidated for the gene encoding Hsp27 (HspB1). The muscles of KO mice exhibit ultra-structural 
disorganization in favor of facilitated conversion of muscle to meat. These finding will be validated in bovine muscle.      

 
Transcriptomics and proteomics are used to elucidate the molecular mechanisms of Beef beef tenderness, a complex phenotype. 
Data integration has enabled to build a molecular interactome in which Heat shock proteins (HSP) are a sub - network centered 
around Hsp27 (Guillemin et al., 2011). Understanding the molecular mechanisms associated with this protein and its interactors that 
contribute to tenderness, is a prerequisite to control Beef beef quality and detect favorable phenotypes. We invalidated the gene 
encoding Hsp27 (HspB1) by homologous recombination (KO) in mouse (in collaboration with IGFL and PBES Lyon). This model 
allows analyzing the consequences of the absence of Hsp27 on the development of quality-related tissues (muscle and fat) and on 
the interactome. 
 
HspB1 KO mice were viable, fertile, without major anomaly, but were smaller than 
their controls. Their muscle showed no marked phenotype, except for a delay in the 
acquisition of their contractile properties. Molecular phenotyping of muscles 
demonstrated the existence of functional links between Hsp27 and its predicted 
targets. HSP, apoptosis regulators, translation factors, cytoskeletal proteins and 
antioxidant enzymes are likely to participate in muscle structural differences and 
tenderness. Comparison of muscle proteomes of KO mice vs. their controls showed 
differential abundance for several proteins, in connection with the metabolism of 
calcium and HSPs. The muscles of KO mice had a less organized contractile 
apparatus than that of controls. It was much unstructured after72 h post-mortem. 
Thus, the muscles KO mice exhibited an ultra- structural disorganization in favor of 
meat tenderization. 
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