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Emery-Dreifuss muscular dystrophy (EDMD) is caused by mutations in genes encoding proteins of the 

nuclear envelope. Autosomal EDMD results from mutations in LMNA, which encodes A-type lamins, and 

X-linked EDMD from mutations in EMD, which encodes emerin. Mutations in genes encoding nesprins 

and SUNs are also associated with the EDMD phenotype. Nesprins and SUNs comprise the linker of 

the nucleoskeleton and cytoskeleton (LINC) complex that spans the nuclear membranes. The LINC 

complex connects the nuclear lamina, which binds to SUNs, to cytoskeletal components including actin, 

which bind to nesprins. Emerin also associates with lamins and nesprins and modifies LINC complex 

function. Alterations in expression or primary structure of the nuclear envelope proteins implicated in 

EDMD prevent the proper movement and positioning of nuclei in migrating cells. In parallel, there is an 

activation in signaling by the MAP kinase ERK1/2, which itself blocks nuclear movement. This has lead 

us to hypothesize that all of the nuclear envelope “EDMD proteins” contribute to a common cellular 

pathway that controls nuclear positioning, which is essential for proper skeletal muscle structure and 

directed migration of myogenic progenitors. We propose to test this hypothesis by examining links 

between nuclear movement, ERK1/2 activity, nuclear positioning in skeletal muscle, muscle progenitor 

cell migration and EDMD pathogenesis in three specific aims. Aim 1 will involve a series of cell 

biological experiments designed to uncover how hyperactivated ERK1/2 prevents nuclear movement, 

including investigation of a previously uncharacterized hypothetical brake. In Aim 2, we will determine 

how nuclear movement affects ERK1/2 activation by dissecting its relationship to ERK1/2 activity during 

physiological activation of the kinase and then testing if moving the nucleus is necessary and sufficient to 

regulate ERK1/2 signaling. In Aim 3, we will first determine if EDMD-associated protein alterations that 

block nuclear movement interfere with myoblast fusion and differentiation in vitro. We will then use 

mouse models of EDMD to investigate the role A-type lamins and emerin on nuclear movement in 

regenerating skeletal muscle and to determine if alterations in these proteins block migration of myogenic 

progenitors into injured muscle. We will also determine if reducing ERK1/2 activity, which is elevated in 

skeletal muscle in EDMD, has effects on these processes. Overall, the proposed research will provide 

novel insights into the cellular pathology of EDMD, a poorly understood muscular dystrophy, and 

simultaneously uncover new information about nuclear movement, a process of broad significance to 

basic cell biology. 


