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Mammalian skeletal muscle comprises different fiber types, whose identity is first

established during embryonic development by intrinsic myogenic control mechanisms and is

later modulated by various factors. The relative proportion of the different fiber types varies

strikingly between species, and in humans shows significant variability between individuals.

Myosin heavy chain isoforms, whose complete inventory and expression pattern are now

available, provide a useful marker for fiber types, both for the four major forms present in

trunk and limb muscles. Dr. Schiaffino has been interested in defining the heterogeneity of

muscle cells in skeletal muscle, focusing on the characterization of myosin heavy chain

isoforms using specific anti-myosin monoclonal antibodies developed in his lab.

His research activity is not only defining skeletal muscle myosins but also exploring cell

signaling to control fiber type specification and atrophy/hypertrophy changes in adult skeletal

muscle. Using an in vivo transfection approach, aimed at generating selective perturbations

of different signaling pathways with constitutively active or dominant negative constructs, he

was able to identify specific pathways that modulate muscle fiber size and type. The

characterization of these pathways is raising increasing interest in clinical medicine, given the

potentially beneficial effects of muscle fiber type switching in the prevention and treatment of

metabolic diseases.

Muscle fiber types: identification by anti-myosin 

antibodies and characterization of the signaling 

pathways that modulate their plasticity

世話人：前田清司・中川剣人・工藤龍太

早稲田大学 スポーツ科学学術院

E-mail: k-nakagawa@aoni.waseda.jp

Stefano Schiaffino
University of Padova

Venetian Institute of Molecular Medicine (VIMM)

早稲田大学スポーツ科学学術院スポーツ科学研究センター 主催

場所 早稲田大学所沢キャンパス 100号館 第一会議室

演題

演者

Abstract



Selected references:

➢ Murgia et al., (2017)Single muscle fiber proteomics reveals fiber-type-specific features of human muscle aging. Cell Rep,

19: 2396-2409. (Cover article).

➢ Moretti et al., (2016) MRF4 negatively regulates muscle growth by repressing MEF2 activity. Nat Commun, 7:12397.

➢ Schiaffino S, Reggiani C (2011) Fiber types in mammalian skeletal muscle. Physiol Rev, 91:1447-1531.

➢ Rossi et al., (2010) Two novel/ancient myosins in mammalian skeletal muscles: MYH14/7b and MYH15 are expressed in

extraocular muscles and muscle spindles. J Physiol, 588:353-64.

➢ Blaauw et al., (2009) Functional skeletal muscle hypertrophy without satellite cell activation in an inducible Akt transgenic

model. FASEB J, 23:3896-905.

➢ Mammucari et al., (2007) FoxO3 controls autophagy in skeletal muscle in vivo. Cell Metab, 6:458-471.

➢ Sandri et al., (2004) Foxo transcription factors induce the atrophy-related ubiquitin ligase atrogin-1 and cause skeletal

muscle atrophy. Cell 117:399-412.

➢ Pallafacchina et al., (2002) A protein kinase B-dependent and rapamycin-sensitive pathway controls skeletal muscle

growth but not fiber type specification. Proc Nat Acad Sci USA 99:9213-18.

➢ Serrano et al., (2001) Nerve activity-dependent specification of slow skeletal muscle fibers is controlled by calcineurin.

Proc Nat Acad Sci USA 98:13108-13.

➢ Murgia et al., (2000) Ras is involved in nerve-activity-dependent regulation of muscle genes. Nature Cell Biol. 2:142-

147.

世話人：前田清司・中川剣人・工藤龍太

早稲田大学 スポーツ科学学術院

E-mail: k-nakagawa@aoni.waseda.jp


