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Fig.8.1. Schematic model depicting the mechanism of cAMP-dependant regulation of ENaC in the 
cultured A6 cell line 
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8.4. FUTURE WORK 

The debate concerning mechanisms of ENaC regulation seems destined to continue, with 

researchers supporting seemingly disparate viewpoints. As mentioned previously however, 

ideas about channel regulation need not be mutually exclusive and several mechanisms may 

well be in operation within the same cell. The accessory and regulatory proteins and 

intracellular structures involved in ENaC turnove·r seem to offer a new path of investigation into 

the mechanism of ENaC regulation. Despite seemingly unresolved involvement of cytoskeletal 

elements in ENaC regulation, several new candidates have emerged and have been shown to 

be associated with ENaC and to play a role in ENaC membrane localisation. Primary amongst 

these is the cytoskeletal element a-spectrin (Zuckerman et al., 1999). A number of associated 

proteins such as (§pical 2.rotein Kenopus) Apx (Prat et al., 1996; Zuckerman et al., 1999) and 

serine proteases (Vallet et al., 1998) are also being investigated. 

Of interest to this work, components of the vesicle trafficking machinery (involved in vesicle 

movement, docking and fusion) are also under investigation and show promise as potential 

role players in ENaC turnover. Following from extensive research in nervous tissues, the 

(soluble N-ethyimaleimide-sensitive factor attachment protein receptor) SNARE family of 

proteins have recently been shown to affect ENaC regulation in an oocyte model system, in 

particular the SNARE syntaxin 1a (Juanjuan et al., 1999; Saxena et al., 1998) and these same 

proteins have recently been identified in A6 epithelia. Small GTPases (Rab and Ras proteins) 

associated with the endocytic machinery may also be involved in the ENaC regulatory process 

(Mastroberardino et al., 1998; Somsel Rodman and Wandinger-Ness, 2000). The cytoplasmic 

tails of ENaC subunits are implicated in determining their turnover as interactions with these 

intracellular portions and interacting proteins like the ubiquitin ligase, Nedd4 has been 

investigated (Abriel et al., 1999; Goulet et al., 1998; Staub et al., 1996, 1997a, 2000). 
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These studies make most sense when viewed within the context of regulated ENaC 

recruitment and turnover at the apical membrane and it is in these various lines where future 

work seems likely to progress and expand our understanding of ENaC and its regulation. 
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