Protein complexes - organising transport and function in space and time
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Introduction: Recent progress in understandingvhmembrane proteins function and in defining the
mechanisms of their regulation indicate thatytlefien exist in highly dynamic macromolecular conxete
These compbees may consist of multiple receptors and ion channels/transporters as well as effector molecules
and scaffold proteins. The dynamics of the entire coxmplevides spatial constraint, defined specificity and
maximized functional capacityn this context, the renal proximal tubule epithelial cell is a case in point. These
cells are responsible for the reeny of filtered solutes and proteins from the primary urine and contain a
myriad of transporters and receptors to carry out these functi@unsstudies wer the last decade taa focussed
on the receptor mediated uptalof dbumin by the proximal tubule. This process is dependent on the
coordinated regulation of the seager receptor ngain/cubulin, the Nd-H* exchanger isoform 3 (NHE3), the
vacuolar H-ATPase and the Clchannel CIC-5 as well as a number of accessory proteins including the
PSD-95/Dlg/z0-1 (PDZ) schfld proteins, N&H" exchanger regulatory 1 and -2 (NHERF1/2)e \Wave
previously shown that CIC-5 binds to NHERF-2, an interaction that can regulate albumie.upta#ts been
known for some time that ngalin has a canonical C-terminal PDZ binding motif. The purpose of the current
study was to determine if gdin could interact with NHERF1/2.

Methods: We investigated the interaction between gakn and NHERF1/2in vitro andin vivo using
standard pull-down and co-immunoprecipiation experiments.tiéh determined the motifs required for the
interactions using inhibitory peptides. The functional robs westablished using standard fluorescentnaitip
uptale and cell surface biotinylation techniques in the OK proximal tubule cell culture model.

Results: Co-immunoprecititations from kidgelysate demonstrated that gaén could bind to both
NHERF-1 and NHERF-2. Interestinglthis interaction did not occuna the C-terminal PDZ binding motif,
however, peptides designed against a wminternal PDZ binding motif pwented me@din binding to the
NHERF-1 and -2. NHERF-1/2 ka 2 HDZ modules and using GST fusion proteins we found thagdine
bound to the PDZ2 module of NHERF-1/2. In the case of NHERF-gdimealso interacted with the C-
terminal ezrin binding domain. In order to peomnclusiely that there vas a direct interaction between thetw
proteins, MBP-fusion proteins of the C-terminus ofgati@ were incubatedn vitro with either GSTINHERF-1
or NHERF-2. The resulting comples were then pulled down and subsequergsW#rn blots confirmed the
direct interaction. W rext investigated if NHERF-2 could form a complevith megdin and CIC-5in vitro. We
found that the ngdin C-terminal peptide could only associate with CIC-5 in the presence of NHERF-2, a result
that confirmed the central role of NHERF-2 as a scaffold for the 2 proteins. In terms of functiamaatcesle/e
found that silencing NHERF-2 with sifNdid reduce albumin uptakend the leel of interaction of medin
with CIC-5.

Conclusion: NHERF-1 and NHERF-2 lve dfferent spatial localizations in the proximal tld epithelial
cell; NHERF-1 is located primarily at the mieillus, while NHERF-2 is in the intravillar cleft, the site of
albumin uptake. The role of these dodds is to anchor membrane proteins and restrict their lateral mobility as
well as recruiting specific signalling molecules. The data presented here provide the first direct demonstration
that mgdin and CIC-5 exist in a compteand indicate the molecular basis for this interaction. This is
fundamental information required to understanavltbe myriad of functions and regulatory pathways are
compartmentalized in an epithelial cell.
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