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INTRODUCTION AND AIMS: The histologic diagnosis of idiopathic IgA
Nephopathy (IgAN) is based on the “split system” where 4 types of renal lesions are
scored: Mesangial hypercellularity (M 0-1), Endocapillary hypercellularity (E 0-1),
Segmental glomerulosclerosis (S 0-1) and Tubular atrophy/interstitial fi brosis (T 0-2).
Recently, an extension of the MEST score has been suggested introducing Crescents (C
0-2) in the split system because this lesion, together with E, are predictive of outcome
(Trimarchi H et al KI ,2017). Aim of our study was to identify specific gene expression
changes that characterize active renal lesions (E and C) that may be more responsive to
immunosuppressive therapy than chronic lesions (S and T).

METHODS: Total RNA was extracted from archival FFPE renal tissue samples of 52
IgAN patients, 24 non-IgAN patients (minimal change disease 12, membranous nephr-
opathy 12) and 7 kidney living donors (controls). IgAN patients were accurately strati-
fied based on the MEST-C classifications and 4 groups were identified: 1)minimal
lesions(M0,1;E0;S0,1;T0;C0); 2) active lesions (M0,1;E0,1;S0,1;T0;C0,1,2); 3) chronic
lesions( M0,1;E0;S 0,1;T1,2;C0); 4) mixed group (M0,1;E0,1;S0,1;T1,2;C0,1,2).
Genome-wide gene expression profiles were generated and Oneway ANOVA with
tukeyHSD post hoc testing was used to identify specific transcripts associated with
active and chronic renal lesions in IgAN. RT-PCR was used to validate selected tran-
scripts. Immunohistochemistry (IHC) was used to evaluate specific protein expression
in biopsy specimens.

RESULTS: To Identify transcripts specifically associated with acute lesions we com-
pared the gene expression signatures of the following groups: ACTIVE LESIONS vs
CHRONIC LESIONS vs non-IgAN patients and all against KLD. Bioinfomatic analysis
identified 183 genes with a Fold Change>1.5 exclusively modulated in IgAN biopsies
with active lesions and 162 genes with Fold Change>1.5 exclusively modulated in
IgAN biopsies with chronic lesions. These genes belonged to renal cellular damage and
immune system regulatory pathways. To establish the validity of gene expression deter-
mined by microarray analysis, we performed RT-PCR on genes that were putatively
involved in generating active (FAR2, DEFA4, TNFAIP6) and chronic lesions (ITGAX,
LTB, CXCL6) that may be involved in activating local inflammatory response and con-
tributing to renal damage. Validated transcripts were also confirmed at protein level
with IHC on kidney biopsy specimens.

CONCLUSIONS: Transcriptomics on FFPE renal biopsies integrates histomorphologic
renal lesions. Our study identifies specific gene expression changes involved in active
and chronic lesions at the time of renal biopsy. This novel information may be used for
personalized therapy through a system pharmacology approach to identify targeted
molecules able to revert aberrant expression networks characterizing active and chronic
lesions.
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INTRODUCTION AND AIMS: Our previous study had demonstrated that albuminu-
ria is a key instigator of tubulointerstitial inflammation, but the mechanism through
which filtered albumin propagates renal injury remains unclear. Exosomal-miRNAs
are emerging as mediators of crosstalk between resident cell and immunocyte. Here we
set out to characterize the miRNA profile of kidney exosomes and aim to identify the

vital miRNA which promote tubulointerstitial inflammation via tubular epithelial cell
(TEC)-macrophage communication.

METHODS: Exosomes were isolated from kidney and characterized via electron
microscopy and nanoparticle analysis. We examined expression profiles of miRNAs in
kidney exosomes from LPS-induced kidney injury model by Exiqon microarray.
Putative targets of miRNA were predicted by TargetScan. Exosomes from TECs were
purified and added to macrophage to determine its effects on recipient cells.

RESULTS: Acute kidney injury was induced by LPS administration as previously
reported. Serum creatinine and urine albumin to creatinine ratios (ACRs) were signifi-
cantly increased in LPS treated mice compared with controls. Histologically, the tubu-
lar epithelial cell injury, protein cast and CD68þmacrophage infiltration were found
in LPS injected mice. Electron microscopy and nanoparticle analysis confirmed the typ-
ical characteristic of exosomes. Global miRNA expression profiling on kidney exosome
revealed that 65 miRNAs were differentially expressed compared with controls. The
expression of miR-19b-3p, the most up-regulated miRNA in kidney exosomes of LPS-
injected mice was confirmed by real time RT-PCR. A 2.73-fold increase of miR-19b-3p
compared with controls was found. Interestingly, miR-19b-3p was markedly increased
in exosomes released by TECs under bull serum albumin(BSA) treatment while the
level was decreased significantly in mTECs, which indicated that miR-19b-3p might be
selectively packaged out into exosomes. To demonstrate the effect of mTEC exosmes
on macrophage, mTEC-exosomes were purified and added to macrophage. We found
that the recipient macrophages were activated with up-regulation of inflammatory
markers, accompanied by the reduced expression of PPAR-a(peroxisome proliferator
activated receptor alpha) and SOCS-1(suppressor of cytokine signaling 1) which are
the target genes of miR-19b-3p. Further study showed that miR-19b-3p inhibitor
reversed the pro-inflammatory effect induced by BSA in macrophages. Thus, TEC-exo-
somes may activate macrophage through transfer of miR-19b-3p with consequent sup-
pression of PPAR-a and SOCS-1.

CONCLUSIONS: These results indicate that transfer of exosomal miR-19b-3p from
tubular epithelial cells to macrophages might be a novel mechanism of albumin
induced tubulointerstitial inflammation.
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INTRODUCTION AND AIMS: Previous studies from our group have established that
calreticulin, a multifunctional endoplasmic reticulum protein, is up-regulated during
the progression of nephropathies in renal tubular epithelial cells both in vitro and in
vivo and triggers major phenotypic changes, among them the up-regulation of the 14-
3-3 family of proteins. This family plays a crucial role in a wide range of cellular activ-
ities like cell proliferation, survival and apoptosis, protein trafficking and DNA replica-
tion. 14-3-3s have been involved in numerous neurological disorders and a variety of
human cancers. However, their role in the process of renal diseases has not been exam-
ined thus far. The aim of this study was to investigate the role of 14-3-3 protein family
members during the progression of renal disease and explore their association with the
hypoxia induced transcription factor HIF1a.

METHODS: The expression of 14-3-3 proteins was validated with Quantitative Real-
Time PCR analysis (RT-qPCR) in three animal models of renal injury each having a dif-
ferent cause/mechanism and damaging different compartments of the kidney: the
Unilateral Ureteric Obstruction (UUO), the nephrotoxic serum administration (NTS)
and the ischemia-reperfusion (IR). Western blot and immunohistochemistry were
used to confirm RT-qPCR results. The role of HIF1a and its correlation with 14-3-3
proteins was evaluated in vitro and in vivo. The HEK293T cell line was transfected with
a HIF1a expression plasmid and the mRNA expression of 14-3-3s was analyzed by RT-
qPCR. The occupancy of HIF1a on promoters of selected 14-3-3 isoforms was studied
by chromatin immunoprocipitation (ChIP) experiments in the UUO model. Finally
human biopsies from IgA nephropathy (n¼13) and membranous nephropathy (n¼10)
were studied for the presence of selected 14-3-3 protein isoforms using
immunohistochemistry.

RESULTS: An increased expression in the majority of 14-3-3 family members was
observed in UUO model. In particular, 14-3-3r isoform (also known as stratifin) was
predominantly over-expressed (25 fold increase in 8 days ligated vs sham). These results
were reproduced in NTS (6.7 fold increase vs control) and IR models (38 fold increase
vs control). In vitro overexpression of HIF1a induced exclusively the expression of the
14-3-3r isoform. ChIP experiments showed that HIF1a is specifically associated in a
statistically significant manner with five consensus sequences on the promoter region
of the 14-3-3r gene. Finally 14-3-3r was found significantly increased (p< 0.001 by
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