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Deciliationof kidney primary cilium into urine
by acute kidney iniury
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The primary cilium protrudes into the kidney epithelial cell surface. In kidney epithelial cells, the alteration of primary cilia
length including shortening has been suggested as a result or
cause of various kidney diseases irrcluding acute kidney injury
(AKI). Therefore. we hypothesized that alterations of primary
cilia length by lengthening, shortening and deciliation reflect kidney condition. Fler-e, we investigated the correlation between
alterations of primary cilia length in the cells and deciliatiorr into
urine and renal injurcs in the two deferent acute kidney injury
(AKI) animal models which are ischemiaireperfusion (I/R)- and
cis-diamminedichloroplatinurn ll (cisplatin, an effective anticancer drug) nephrotoxicity-AKl models. Here, we found that I/
R and cisplatin injection induced shortening of primary oilia of
kidney epithelial cells and deciliation into urine and that treatment of (2-(2,2,6,6-Tetramethylpiperidin-l-oxyl-4-ylamino)-2oxoethyl) triphenylphosphonium chloride monohydrate (MitoTempo, a mitochondria-targeted antioxidant), prevented the
shortening of primary cilium length and deciliation. These findings indicate that I/R and cisplatin induce shedding of kidney
primary cilia via increasing oxidative stress, consequently inducing shortening of tissue pdmary cilia length and release of pr!
mary cilia proteins into urine. This result suggests that the
presence or increase of primary cilia proteins in urine and the
alteration of tissue primary cilia length could indicate kidney cell
damage.
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The C4dicarboxylate or dcu fanily of transporters ar€ exchauging succinate,malate, fumarate etc. Depending on external conditions dcu system can transport succinate with H* symport. In
this study proton ATPase activity was investigated in E. coli wild
type, <latD, dcuABC and dcuABCD mutants during glycerol fermentation at pH 6.5 and pH 5.5. Overall ATPase activity in
E. coli wild type was -1.9 fold higher at pH 6.5 than pH 5.5.
Moreover, proton ATPase activity was detected only at pI.I 6.5
where it represent 72o/oof overall ATPase activity. Only in dcul)
mutant overall ATPase activity rvas decreasedby 187o lrut contribution of other dLu subunits on proton ATPase activity was
absent. lnterestingly, in wild type cell assays K l ions had negative effect on overall ATPase activity but in dcuD mutant K]
ions decreasedthe contribution of proton ATPase by -2.3 fold.
It is possible if K* ions had effccts directly on the activity of
proton ATPase or indirectly via r/cu transport system. At pH 5.5
overall ATPase activity in dcuD and dcuABCD mutants
decreased -1.5 fold compared to wild type. But in dcuABC
mutant ATPase activity was increased -70oA. K* ions had
enhancing effects on A'IPase activity in all mutants except wild
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type. The contribution of proton ATPase was highest 40Yu in
dcuABC mutant but in dcuD and,dcuABCD mutants it was 50%
and,32o/orespectively, compared to wild type. ln wild type assays
K* ions resulted in increase of proton ATPase activity -50%
bul in dcuABCD it was decreased by 40%. Taken together it
might be concluded that at pH 5.5 proton ATPase and dcu tansport system has direct relationship and K f ions might be important for this interaction. The absence of dcz subunits drives
proton ATPase ma.inly for proton transport across the membrane. Moreover, H* ATPase activity was higher at pH 6.5 than
at pII 5.5 but no any direct interaction might be suggested.
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In pathogenic bacteria redox homeostasis, reflected by the
NADH/NAD+
ratio, not only indicates the metabolic state of
cells, but it is an important determinant of biolilm morphology,
a virulence-related phenotype. Our research is focused on the
functional analyses of NudC, a cellular redox balance regulator
from plant pathogen Pseudonnnassyringae DC3000. This protein
belongs to the widely distributed Nudix pyrophosphatase family,
which catalyze the hydrolysis of a variety of nucleoside diphosphate derivatives. It has been shorvn that Nudix proteins play
important regulatory funotions in pathogenesis and in response
to different stresses. Prsviously, we have established that the
P. syringae mutant deficient in NudC protein, displayed significant defects in motility, biofilm formation and Arabidopsis host
colonization. The nudC mutant cells accumulated NADH in the
stationary phase of culture growth, causing severe phenotypic
disorders. Strict control of redox homeostasis by thc NudC protein, indicated that the expression of nudC is tightly regulated.
With the help of bioinformatics tools and databases,hypothetical
position o[ lhe nudC promoter was established. The transcriptional fusions of the studied promoter with lacZ gene have confirmed ln si/lro assessments.Northeln lrlot assay was used to
<leLectnudC transcript in exponential and stationary phase of
bacterial growth. It was established that the activity of Ihe mdC
promoter elevates in response to change of grorvth conditions.
Moreover, B-galactosidaseassaysconducted in the nudC mutant
suggestedthat transcription of the nudC gene is negatively regulated by the NudC protein. This work was supported by grant
no: umo-2014/l5lBlNZ6l02562 from The National Science Cen-
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ln several carcinomas, including breast cancer, functional up-regulation of voltage-gated sodium channels potentiates various
components of the metastatic cascade.Metastasising cells experience oxidative stress involving intracellular reactive oxygen species (ROS) production. We aimed to investigate how voltage-
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