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Abstract
Defect of human kidney anion (CI/HCOs") exchanger 1 (kAE1) protein caused by
mutations of AE1 (SLC4Al) gene results in a human kidney disease — distal renal
tubular acidosis (dRTA), characterized by metabolic acidosis due to defective acid
secretion in the distal nephron. While the wild-type kAE1 is normally located at the
basolateral membrane of polarized cultured cells, the mutant proteins exhibited
intracellular retention or apical mis-targeting. There is as yet no information as to the
proteins involved in kAEI trafficking process nor is there any indication as to how
this process fails. The correct trafficking of kAE1 may require both of its amino- (N)
and carboxy- (C) terminal regions. To understand the regulation of KAET1 trafficking
process, it is necessary to identify the proteins that interact with it. Yeast two-hybrid
(Y2H) system was thus employed to screen for kAE1-binding proteins (kAE1-BP)
from human kidney cDNA library by using both N- and C-terminal regions of human
kAE]1, consisting of 338 and 36 amino acids, respectively, as baits. The partial
sequences of prey-cDNAs obtained from the screening and sequencing were analyzed
with homology BLAST search for full-length cDNA and proteins in the NCBI
GenBank and EMBL databases. Many putative KAE1-BPs of both termini have been
identified. From functional and technical consideration, integrin-linked kinase (ILK)
and adaptor protein subunit mulA (APImulA) were selected for investigation in
human embryonic kidney (HEK 293) cells to confirm their interaction with kAE1 and
to understand their biological significance by using co-immunoprecipitation, affinity
co-purification, immunofluorescence staining, and cell surface biotinylation methods.
The results showed that kKAE1 co-precipitated and co-purified with ILK or AP1mul as
well as co-localized with either protein at the cell surface. The effect of AP1lmulA
over expression on cell surface expression of KAE1 was examined by flow cytometry,
showing that AP1mulA did not affect to KAE1 expression at the cell surface, whereas
cell surface biotinylation result showed that ILK promoted cell surface expression of
kAEl and it also enhanced CI/HCOj; transport activity of kAEl.  Further
investigation found that ILK promoted kAE1 expression at the cell surface in HEK
293 cells by forming a kAE1-ILK-paxillin-actopaxin complex linking kAE1 to the
actin cytoskeleton. These experimental data demonstrate that ILK provides a linkage
between KAEI and the underlying actin cytoskeleton to stabilize KAEI at the plasma

membrane, resulting in the higher level of cell surface expression.
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