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Objectives: Although calpain-1 (μ-calpain, micromolar calcium-requiring Ca2+-dependent neutral proteinase) and 

calpain-2 (m-cal- pain, millimolar calcium-requiring Ca2+-dependent neutral proteinase) are ubiquitously expressed 

in mammalian tissues, calpain-11 (μ/m-calpain, an ortholog of mammalian calpain- 11) is mainly found in avian 

skeletal muscles and in some in placental mammals (Macqueen et al., 2010). In chicken skeletal muscles, calpain-1 

and calpain-11 can be activated in the presence of 10 μM Ca2+ and 30 μM Ca2+ by casein zymography, respectively, 

and are clearly detected on casein gels (Lee et al., 2007; Chang and Chou, 2010). In goose gizzard smooth muscle, 

in addition to the presence of calpain-1 and - 11, a third calpain, high calcium-requiring calpain, which might be 

putative calpain-2, could also be found by casein gels (Chang et al., 2013). However, this putative calpain-2 is not 

found in chicken and duck skeletal muscles (Chang and Chou, 2010; 2012). Therefore, the objective of this study 

was to identify the presence of calpain isoforms in goose breast muscle. 

Materials and Methods: Breast muscles (Pectoralis major) were sampled from each White Roman goose carcass (n 

= 10) in 15 min postmortem. Calpain activities were analyzed by casein zymography (Raser et al., 1995). Image 

analysis of each casein gel was done by the method of Chang et al. (2013). The resulting signals of casein gels were 

quantified by Image J (Schneider et al., 2012). The total calpain activity (summation of calpain-1, calpain-11 and 

putative calpain-2) in breast samples was taken as 100%. 

Results and Discussion: Casein zymography results showed that, in the presence of 10 μM Ca2+, only the calpain-1 

(or μ-calpain) band was present in breast samples. As the Ca2+ concentration was increased to 30 μM, the calpain-

11 (or μ/m-calpain) band began to appear. While Ca2+ concentration was kept increasing to 4 mM, an extra minor 

band was present and migrated between calpain-1 and calpain-11 bands, suggesting that a calpain isoform requiring 

a higher Ca2+ concentration for activation, compared with calpain-1 and -11, was present in goose breast muscles. 

When total calpain activity (summation of calpain-1, calpain-11 and putative calpain-2 activities) in breast samples 

was taken as 100%, the activity of calpain-1, calpain -11 and putative calpain-2 was 32.5%, 65.6% and 1.9%, 

respectively. 

Conclusions: Our results showed that goose breast muscle has three calpain isoforms, two requiring micromolar and 

one requiring millimolar (a possibly putative m-calpain) Ca2+ concentration for activation. Among them, calpain-1 

and calpain-11 are the two ma- jor isoforms in goose skeletal muscle. 
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