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ABSTRACT

Renal involvement of prolonged K" deficiency or hypokalemic nephropathy has
been characterized for a half of a century. However, its molecular mechanisms remain
unclear. Previous studies have demonstrated that the main intrarenal structure that is
involved during K" depletion is the renal tubule and that kidney dysfunction may be
reversible after K' repletion therapy.  Therefore, this study focused on the
identification of altered cellular proteins in distal renal tubular cells affected by acute
and chronic K" depletion and their reversibility after K repletion. A gel-based,
differential proteomics study of cellular proteins derived from distal renal tubular
epithelial cells grown in normal-K* (NK), low-K™ (LK) and K'-depleted (KD) media
for 24 h and 10 d, respectively, was performed. Another set of cells grown in LK and
KD media were switched and maintained in NK medium to determine the reversibility
of altered proteins to their basal levels after K" repletion for 24 h and 10 d, for acute
and chronic K' insufficiency, respectively. A total of 130 protein spots had
significantly altered levels during acute and chronic K* depletion. Only 8 protein spots
were differentially expressed between the LK and NK group, 101 protein spots were
differentially expressed between the KD and NK condition, and 21 protein spots were
differentially expressed between these two groups. Interestingly, of these 130 spots,
25 of them could be completely recovered to baseline levels after K" repletion. These
130 protein spots representing 101 unique proteins were successfully identified by
quadrupole time-of-flight (Q-TOF) mass spectrometry (MS) and/or tandem mass
spectrometry (MS/MS) including metabolic enzymes, signaling proteins, stress-
regulatory proteins, plasma proteins, transport proteins, cytoskeleton proteins,
translation/transcription factors, Ca*"-binding proteins and miscellaneous. These
findings underscore the utility of proteomics for unraveling pathogenic mechanisms of
diseases at the molecular level and may lead to a new roadmap for research on
hypokalemic nephropathy.
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