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INTRODUCTION AND AIMS: Vascular endothelial growth factor A (VEGF) is an
essential growth factor for glomerular development and homeostasis. VEGF is secreted
in high amounts from podocytes into the primary urine. From there it is backfiltered
across the glomerular capillary wall to its site of action, endothelial cells. So far it was
assumed that VEGF backfiltration is driven at a constant rate exclusively by diffusion.
METHODS: In the present work, glomerular VEGF backfiltration was investigated
in vivo using endothelial fenestrations as a surrogate marker. Increasing VEGF levels
are associated with a transition from a continuous endothelium without fenestra to
fenestra with diaphragms. These diaphragms express plasmalemmal vesicle associated
protein (PV-1), which was detected by immunostaining. Single nephron glomerular
filtration rate (SNGFR) and/or local filtration flux were manipulated by partial
nephrectomy, electrocoagulation (a model of detubularized glomeruli), or in transgenic
mouse lines which expressed in- or decreased VEGF levels.
RESULTS: We found that VEGF backfiltration from podocytes was not constant but
correlated positively with glomerular filtration, i.e. SNGFR. The same correlation was
also observed along individual glomerular capillaries in rodents and humans under
physiological conditions. The results suggest that an additional force drives VEGF
backfiltration, which depends on SNGFR. We propose that the most likely force
driving VEGF backfiltration is an electrical field, which has been shown previously to
be generated by filtration (termed streaming potential). Mathematical modeling of the
flux of VEGF across the glomerular filter supports this conclusion.
CONCLUSIONS: In summary, we propose a novel biophysical mechanism by which
extracellular streaming potentials couple the biological action of a secreted growth
factor (VEGF) to SNGFR. Electrophoretic back filtration, as a novel mechanism, can
provide a consistent explanation for the so far elusive intra-renal GFR sensor that
mediates adaptive glomerular size changes and also for capillary self-sealing, when fil-
tration pressures drop beyond a critical threshold. Better understanding of this process
opens new avenues for treatment of the abundant lifestyle diseases associated with renal
hyperfiltration (e.g. obesity or diabetes).
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INTRODUCTION AND AIMS: Adult renal stem/progenitor cells (ARPCs) are a very
promising population cells that has been recently identified in the human kidney and
have a great potential in view of developing future treatments for both acute and
chronic renal injury. However, to fully exploit such potential it is necessary to study the
conditions that regulate the stem cell behavior. Recently, long noncoding RNAs
(lncRNAs) have emerged as an important class of regulators of gene expression.
lncRNAs have several distinctive features that confer unique regulatory functions,

including cell- and tissue-specific expression and the capacity to transduce higher-
order spatial information. Several lncRNAs regulate specific somatic tissue stem cell
renewal or differentiation, while others promote a differentiation program. Their func-
tions are often facilitated by protein partners that impart the ability to activate or
repress gene expression or posttranscriptionally regulate other RNAs. Moreover, in the
last years, the study of the regulation of miRNA networks revealed an additional mech-
anism through which lncRNAs exert control. Indeed, multiple lncRNAs have been
shown to act as competing endogenous RNAs, where the lncRNAs are proposed to
bind to and compete miRNAs away from cognate mRNA targets. The aim of the study
was to evaluate the basal expression profile of lncRNA expressed specifically in ARPCs.
METHODS: lncRNA expression profile was obtained from ARPCs and renal proximal
tubular cells (RPTECs) by Agilent SurePrint G3 Human Gene Expression Microarrays
providing comprehensive coverage of genes and transcripts using the latest annotation
databases. Genespring and R software were used for the analysis. lncRNA expression
was validated by Real-time PCR.
RESULTS: We compared lncRNA expression between ARPCs and RPTECs: 45
lncRNA were differently modulated in ARPCs vs RPTECs (Fold change 1.5; FDR
<0.05). In particular, we found 13 lncRNA upregulated and 32 lncRNA
downregulated. Classification analysis showed that most of lncRNA modulated in
ARPCs interfere with WNT signaling pathway, immune cell activation, and G-protein
signaling pathway. Moreover, the overrepresentation test showed their involvement in
calcium-mediated signaling, cell cycle and protein glycosylation processes (p<0.005).
Among most significantly modulated lincRNA lncRNA LINC00966 and LINC00263
were downregulated (FC -2.5 and -3, respectively) and LINC00336 was upregulated
(FC 4.5). LINC00966 encodes within its sequence the microRNA 124-2, targeting the
homeobox transcription factor Dlx5 that acts as an immediate early BMP-responsive
transcriptional activator. LINC00263 could be involved in the expression of genes regu-
lating cytostructure, cell activation and membrane signaling. Moreover, we identified
an highly upregulated lncRNA, LINC00336, that has been shown positively correlated
with the survival in renal cancer.
CONCLUSIONS: ARPCs express specific lncRNAs that could explain the activation of
WNT and the BMP signaling pathway during a renal damage. Our findings suggest
that lncRNA may represent a novel therapeutic target in acute and chronic renal
injury.
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INTRODUCTION AND AIMS: Ischaemia and reperfusion injury (IRI) in renal
allografts is an important contributing factor to chronic allograft dysfunction.
MicroRNAs are small, non-coding RNAs, which have been shown to play important
roles in cellular adaptation to pathological conditions, including IRI. More data is still
required to explain the role of particular microRNAs in the cellular response to IRI
before they can be used as potential clinical biomarkers or therapeutic targets. This
study is aimed to comprehensively evaluate the microRNA profile and function in renal
tubular epithelial cells in response to ischaemia and reperfusion injury.
METHODS: Human primary renal proximal tubular epithelial cells (pPTECs) were
isolated from normal renal tissue obtained from nephrectomy specimens removed for
oncological indications. HKC8, HK2 and pPTECs were exposed to either 24 hours
1%O2 or 300-400mM H2O2 to simulate ischaemia or reperfusion injury. MicroRNAs
were isolated and profiled using direct molecular detection platform (NanostringVR ).
Alteration in microRNAs expression was quantified and analysed to segregate
microRNAs with consistent up/down-regulation across all cell types in each treatment
condition. MicroRNA targets were predicted using miRWalk 2.0 database (Dweep H,
et al.). In vitro experiments using renal tubular epithelial cell lines and over-expression/
knock-down were used to validate targets of interests.
RESULTS: Ischaemia and reperfusion injury was associated with different changes in
microRNA profile in cell lines when compared to primary human cells. Only a small
proportion of microRNAs were found to be significantly up/down-regulated across all
cell types, indicating their involvement in the renal tubular epithelial cell response to
ischaemia and/or reperfusion injury. These microRNAs include: miR-7, miR-21, miR-
34a, miR-142, miR-147a, miR-190b, miR-210 and miR-363. Transfection of a miR-21
mimic into HKC8 cells exaggerated pro-fibrotic changes in tubular epithelial cells.
Immunofluorescence studies showed transfection of TGF-b treated HKC8 cells with
miR-21 mimic increased expression of a-SMA (p <0.01) and Collagen 1 (p<0.05) as
well as intracellular localisation and decreased expression of E-Cadherin (p <0.01)
compared to control. SMAD3 activity was also shown to be influenced by miR-21.
HKC8 cells stably transfected with a SMAD3-Luciferase reporter gene showed

VC The Author 2017. Published by Oxford University Press on behalf of ERA-EDTA. All rights reserved.

Nephrology Dialysis Transplantation 32 (Supplement 3): iii80–iii81, 2017

doi:10.1093/ndt/gfx128

D
ow

nloaded from
 https://academ

ic.oup.com
/ndt/article/32/suppl_3/iii80/3852892 by guest on 11 January 2021


