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Introduction

Contraction in skeletal muscle is started by release of neurotransmitters by motor neurons at the

neuromuscular plaques. This initial event induces the depolarization of the sarcolemma (the  plasma

membrane  of  the  skeletal  muscle  cells)  and  of  the  T-tubules,  which  are  invaginations  of  the

sarcolemma. Depolarization of the sarcolemma/T-tubules is followed by the release of calcium from

the sarcoplasmic reticulum (SR) through the activation of the mechanism of Excitation-Contraction

coupling (E-C coupling). The site of E-C-coupling is a structure known as triad (or triadic junction)

formed by one T-tubule and two terminal cisternae. In the E-C coupling mechanism, depolarization

of  the  sarcolemma  induces  the  activation  of  voltage  gate  dihydropyridine  receptor  (DHPRs)

channels, localized on the T-tubule membrane, that trigger the opening of the ryanodine receptors

(RYRs),  the calcium release channels  on the sarcoplasmic reticulum. The functional interaction

between DHPRs and RYRs is therefore a key element of the E-C-coupling mechanism.

Junctophilins (JPHs) are a family of proteins that are encoded by four genes: JPH1, JPH2, JPH3 and

JPH4. JPH1 and  JPH2 are expressed in skeletal muscle, JPH2 is expressed in cardiac muscle, while

JPH3 and JPH4 are expressed in neuron. JPH1 and JPH2 are important for maintaining the correct

distance between the T-tubule and the terminal cisternae at triads in skeletal muscle.

JPHs contain three specific domains: 1) eight N-terminal MORN motifs (membrane occupation and

recognition nexus); 2) an alpha helix domain followed by a divergent region; and a C-terminal

transmembrane  domain  (TMD)  that  anchors  the  protein  to  the  membrane  of  the  sarcoplasmic

reticulum (SR).

Little is known on the molecular mechanisms that localize JPHs to the triadic junction.

Material and Methods

Previous  data  from our  laboratory showed that  the  TMD of  JPH1 was  able  to  localize  at  the

terminal  cisternae  in  mature  muscle  fibers  and  differentiated  myocytes.  To  further  estend  this

finding, we generated different GFP fusion proteins containing the TMD of JPH2, JPH3 and JPH4.

These vectors were transfected in muscle fibers and their localization was evaluated by confocal

fluorescence microscopy. 



Results

The obtained results showed that JPH1 and JPH2 TMDs are able to localize at the triads, while the

TMDs of JPH3 and JPH4 are not.

Further work will be performed to increase our understanding of the minimal sequences in TMD

that allow the proteins to localize in the triadic junction.
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