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ABSTRACT __E 1) 1 >

Low potassium (K) status or K-depletion (KD) is commonly‘encountered
amongst the healthy subjects residing in the northeastern region of Thailand. KD can
affect the function and structure of several organ systems especially renal. The
clinical syndrome of kidney involvement during prolonged KD is known as
“hypokalemic nephropathy (HN)”. HN is related with metabolic alkalosis, growth
retardation, hypertension, polyuria, enlarged kidneys, progressive tubulointerstitial
injury. Furthermore, KD is related to some metabolic abnormalities that commonly
found in the northeastern Thai population such as renal stone disease (RSD), renal
tubular acidosis (RTA), hypokalemic periodic paralysis (HPP), sudden unexpected
noctural death syndrome (SUND). Its pathophysiology, however, remains unclear. In
this study, we performed gel-base, differential proteomics analysis of kidneys
obtained from 12 males who were apparently healthy but died from an accident. This
study is the first time that proteomics has been applied to characterize the altered renal
cortex and medulla proteome during K depletion in human. The subjects were divided
into two groups; non-K-depleted (NKD, K > 80 umol/g wet weight; n=6) and K-
depleted (KD, K < 80 pumol/g wet weight; n=6). Quantitative intensity analysis of
renal cortex revealed changes in the levels of 10 protein spots (nine increased and one
decreased spots) in the KD group. Q-TOF MS and MS/MS analyses identified these
altered proteins as metabolic enzyme (glutathione S-tranferase P, acyl-coA
thioesterase 9), signaling proteins (SPARC-like 1, protein tyrosine kinase 2-beta
isoform 3), RNA metabolism (ATP-dependent RNA helicase DDX60), cell division

(spindle and kinetochore-associated protein 1), DNA repair (general transcription
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factor IIH subunitl), and immune responses (immunoglobulin heavy chain variable
region, T cell receptor variable chain). In renal medulla, quantitative intensity analysis
and statistics revealed significantly differential expression of eleven protein spots
including four up-regulated and seven down-regulated spots. Q-TOF MS and MS/MS
analyses identified these altered proteins as metabolic enzyme (catalase, carbonic an
hydrasel, enoyl Coenzyme A, hydratase/3-hydroxyacyl Coenzyme A dehydrogenase
isoforml), cytoskeletal protein (actin-gammal), transporter proteins (ADP.ATP
translocase), small GTP-binding protein (Rabll family-interacting protein 2),
transcription regulation (enhancer of polycomb homolog 1 isoforms 2), rho protein
signal transduction (guanine nucleotide exchanger factor GEFT isoforms 3), immune
responses (T-cell receptor beta chain, immunoglobulin heavy chain complementarity-
determining region 3), and novel protein (riken cDNA 1700001E04). Some of theses
altered proteins (carbonic anhydrasel, acyl-CoA thioesterase 9, ADP.ATP translocase
, glutathione S-transferase P, catalase, and SPARC-likel) have been demonstrated to
be involved in the process of cellular function, bioenergetics and acid-base regulation
in kidney. Our findings may be explain the pathogenic mechanisms of HN commonly

found in northeastern Thais.
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