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Summary

The aim of the study was to characterize by molecular profiling
two glomerular diseases: IgA nephropathy (IgAN) and focal
segmental glomerulosclerosis (FSGS) and to identify potential
molecular markers of IgAN and FSGS progression. The
expressions of 90 immune-related genes were compared in
biopsies of patients with IgAN (n=33), FSGS (n=17) and in
controls (n=11) using RT-gPCR. To identify markers of disease
between

progressors and non-progressors in 1 year follow-up. The results

progression, gene expression was compared
were verified on validation cohort of patients with IgAN (n=8)
and in controls (n=6) using laser-capture microdissection, that
enables to analyze gene expression separately for glomeruli and
interstitium. In comparison to controls, patients with both IgAN
and FSGS, had lower expression of BAX (apoptotic molecule
BCL2-associated protein) and AMOX-1 (heme oxygenase 1) and
higher expression of SELP (selectin P). Furthermore, in IgAN
higher expression of PTPRC (protein-tyrosine phosphatase,
receptor-type C) and in FSGS higher expression of BCL2L1
(regulator of apoptosis BCL2-like 1) and /.18 compared to
control was observed. Validation of differentially expressed genes
between IgAN and controls on another cohort using laser-capture
microdissection confirmed higher expression of PT7PRC in
glomeruli of patients with IgAN. The risk of progression in IgAN

was associated with higher expression EDNI (endothelin 1)

(AUC=0.77) and FASLG (Fas ligand) (AUC=0.82) and lower
expression of VEGF (vascular
(AUC=0.8) and in FSGS with lower expression of CCL19
(C-C  motif) ligand 19) (AUC=0.86).
expression of £DNI and FASLG along with lower expression of
VEGF in IgAN and lower expression of CCL19in FSGS at the time
of biopsy can help to identify patients at risk of future disease

endothelial growth factor)

(chemokine Higher

progression.
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Introduction

IgA nephropathy (IgAN) and focal segmental
glomerulosclerosis (FSGS) are considered to be the most
common glomerulopathies which in significant part of
patients progress into end stage renal disease (ESRD)

(Coppo et al. 2010, Moriyama et al. 2014). The
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pathophysiology of the disease progression remains
poorly understood.

Besides classical histopathological diagnostics
2009, Schmitt er al. 2014),

molecular microscope may better evaluate dynamic

(Chandramohan et al.

molecular events which may be involved in the disease
and progression pathogenesis.

Among well-known predictors of IgAN
progression belong sustained hypertension, impaired
renal function and persistent proteinuria (>1 g/d). The
Oxford classification identified four pathological features
(mesangial hypercellularity, endocapillary hypercellulari-
ty, segmental glomerulosclerosis, and tubular atrophy/
interstitial fibrosis, resulting in a MEST score) that
predicted renal outcome (Roberts et al. 2009). VALIGA
study validated MEST score on 1,147 patients and
showed that histological signs of chronic and irreversible
damage (mesangial hypercellularity, segmental sclerosis,
and tubular atrophy/interstitial fibrosis) had the strongest
association with unfavorable outcome (Barbour et al
2016, Coppo et al. 2014).

To date, three key molecules were found to be
IgAN  disease
progression/recurrence after transplantation: galactose-
deficient IgA1 (Gd-IgAl), IgG anti-Gd-IgA1 antibodies,
and soluble CD89 (an Fc receptor for IgA) (Moldoveanu
et al. 2007, Robert ef al. 2015). Several studies identified

numerous urinary biomarkers of progression of IgAN

associated  with  progression of

such as epidermal growth factor (Stangou et al. 2009),
monocyte chemoattractant protein-1 (MCP-1), comple-
ment (C3a and C5a) or chemokine (C-X-C motif)
ligand 1 (CXCL1) (Zhao et al. 2015).

In FSGS, the
proteinuria, interstitial fibrosis and the presence of

increased serum creatinine,
collapsing lesions were shown to be predictive for the
progression into ESRD (Schwartz et al. 1999). The role
of T-cell costimulating molecule B7-1 (CD80) in
development of proteinuria in FSGS patients has been
described (Kronbichler ez al. 2016). Higher expression of
some molecular markers of podocytes (podoplanin and
podocin) were found in FSGS (Koop et al. 2003) and
recently, it was shown that collapsing variant of FSGS
with the worst prognosis had lower immunohistochemical
expression of podocyte markers (CD10, a-actinin-4, and
WTT1) (Testagrossa et al. 2013).

In this study, we aimed to better characterize
molecular profiles of IgAN and FSGS and to identify

potential molecular markers for the disease progression.
Such markers might help to guide more specific and

aggressive therapy for patients at risk.
Methods

Study cohort

Fifty patients in whom IgAN (n=33) or FSGS
(n=17) was histologically diagnosed in 2 nephrology
centers between January 2005 and May 2007 were
prospectively enrolled in the study and followed for
12 months. The study protocol was approved by the
Ethics Committee of the Institute for Clinical and
Experimental Medicine in Prague (No. A 13-02-01) and
General Teaching hospital in Prague (No. 19/06). Clinical
and laboratory data were collected on the date the biopsy
was performed and same data also one year after the
biopsy. Patient demographic and clinical data are
summarized in Table 1.

Control group consisted of eleven renal samples
taken from “healthy” part of kidney in patients with renal
cancer. All samples were taken during surgery, before
beginning of renal cancer therapy to avoid the influence
of anti-cancer drugs on the gene expression. Five males
and 6 females were included to control group with the
median age at the time of sampling 71.0 (44.0-81.0)
years, the median body mass index (BMI) 27.5
(19.6-35.3) kg/m2 and the median level of serum
creatinine 90.0 (62.0-126.0) pmol/l.

Based on the disease progression during the
12 month follow-up after kidney biopsy, two patient
subgroups were identified. Patients in whom serum
creatinine at 12-months increased for more than 20 % of
baseline values or in whom the disease proceeded to
ESRD were classified as “progressors. Patients in whom
serum creatinine decreased during the 12-month follow-
up or remained stable within normal range were classified

as “non-progressors” (Table 2).

Validation cohort

As a validation cohort, samples from patients
with IgAN (n=8) and controls (n=6) were enrolled
between October 2013 and June 2015. Control samples
were taken from “healthy” part of kidney in patients with
renal cancer. Patients in the control group had median age
at the time of sampling 71.8 (40.7-80.4) and from IgAN
group 39.3 (25-63.6) years.
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Table 1. Patients demographic and clinical data.

IgAN Group FSGS Group *p value

Biopsy time point
N 33 17
Male (%) 61 71 0.548
Age (vears) 38.6 (19.3; 65.6) 48.5(25.0; 77.0) 0.103
BMI (kg/m®) 24.2 (19.9; 43.3) 26.8 (20.2; 39.5) 0.559
Creatinine (umol/l) 124.0 (64.0; 528.0) 81.0 (60.0; 400.0) 0.062
GFR (ml/s) 1.05 (0.18; 3.01) 1.37(0.23; 2.59) 0.089
Proteinuria (g/day) 1.48 (0.08; 15.15) 4.51 (0.88; 11.26) 0.010%*
Erythrocyturia (%) 75 65 0.511
Serum IgA (g/1) 2.50(1.17; 6.40) 1.93 (0.93-2.87) 0.034*
Systolic blood pressure (mm Hg) 140 (120; 220) 140 (110; 180) 0.713
Diastolic blood pressure (mm Hg) 85 (70; 120) 90 (70; 122) 0.827
Cholesterol (mmol/l) 5.20(2.73; 11.30) 5.90 (3.08; 15.7) 0.180
Triglycerides (mmol/l) 1.73 (0.44; 5.66) 2.36 (1.02; 6.11) 0.031*
Therapy before biopsy
Prednisone / CPA (%, (n)) 3 (1) - prednisone 0 1.000
ACEi and/or ARB (%) 48 63 0.372
Therapy after biopsy
Prednisone/CPA (%) 67 47 0.229

Prednisone alone (%) 59 100

Prednisone + cyclophosphamide (%) 41 0 0.067
ACEi and/or ARB 85 100 0.152
12-month follow-up
N 32 (1 exitus) 16 (1 exitus)
Creatinine (umol/l) 116.7 (73.0; 600.0) 97.0 (77.0; 294.0) 0.186
GFR (ml/s) 1.12 (0.01; 2.40) 1.28 (0.70; 2.89) 0.144
Proteinuria (g/day) 0.54 (0.00; 7.68) 0.8 (0.05; 5.07) 0.709
Prednisone/CPA (%) 38 50 0.537

Prednisone alone (%) 92 100

Prednisone + cyclophosphamide (%) 8 0 1.000
ACEi and/or ARB (%) 94 100 0.546

Data are shown as medians (minimum-maximum). *p — values for categorical data were calculated by the Fisher’s test and for

continuous variables by Mann-Whitney test.

Renal biopsy

All biopsies were performed using a 14- or
16-gauge Tru-Cut needle (Uni-Cut Nadeln, Angiomed,
Germany) guided by ultrasound (Toshiba, Power Vision
6000, Japan. Small portions (~2 mm) of renal tissue from
the cortical zone were immediately stored in preserve
solution (RNA later, Qiagen) for expression analysis,
while the majority of renal tissue taken by core biopsy
was used for routine histology performed by the standard
method. Samples were routinely stained with

haematoxylin and eosin, haematoxylin and eosin with
elastic stain, periodic acid-Schiff (PAS), aldehyde-
fuchsin orange G (AFOGQG), Sirius red with elastic stain
and periodic acid silver-methenamine (PASM).

RNA isolation

Renal tissue was homogenized, total RNA was
extracted using RNA Blue (Top-Bio s.r.o. Czech Republic)
and reverse transcribed into complementary DNA (cDNA),
as described elsewhere (Platzer et al. 1994).
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Table 2. Demographic and clinical data of progressors and non-progressors.
IgAN Group
Non-progressors Progressors *p value
Biopsy time point
N 21 7
Age (vears) 36 (19; 58) 45 (28; 65) 0.326
BMI (kg/m’) 24 (21; 40) 33 (25;36) 0.395
Creatinine (umol/l) 124 (75; 528) 335 (64; 471) 0.799
GFR (ml/s) 1.13(0.2; 3) 0.3 (0.18;1.3) 0.610
Proteinuria (g/day) 1.3(0.1; 15.1) 4.5(0.4;5.5) 0.628
Serum IgA (g/1) 2.2(1.2;4.7) 4(2.1;5.1) 0.250
12-month follow-up
Creatinine (umol/l) 113.3 (73; 541) 460 (83; 600) 0.899
GFR (ml/s) 1.2 (0.5;1.9) 0.9 (0; 2.4) 0.898
Proteinuria (g/day) 0.5 (0;7.7) 1.4 (0.2;2.7) 0.793
24-month follow-up
Creatinine (umol/l) 116.5 (70; 225) 600 (80; 600) 0.399
GFR (ml/s) 1.4 (0.4; 3) 0.5 (0; 1.5) 0.954
Proteinuria (g/day) 0.4 (0; 1.8) 1(0.1; 1.4) 0.433
Transplantation/Dialysis by 2 years (n, %) 1 (4.8 %) 4 (57.1 %) 0.075
FSGS Group
Non-progressors Progressors * p value
Biopsy time point
N 9 4
Age (vears) 49 (25;77) 34 (31; 66) 0.537
BMI (kg/m?) 28 (21; 40) 23 (20; 29) 0.064
Creatinine (umol/l) 81 (71; 384) 88 (60; 114) 0.279
GFR (ml/s) 1.4 (0.4; 2.6) 1.4(0.7; 1.9) 0.877
Proteinuria (g/day) 4.6 (1.5;2.1) 6.3 (0.9; 11.3) 0.758
12-month follow-up
Creatinine (umol/l) 82 (77; 274) 111 (83; 153) 0.537
GFR (ml/s) 1.4 (0.6;2.9) 1.1(0.7; 1.9) 0.440
Proteinuria (g/day) 0.8 (0.2;5.1) 0.9 (0.1; 1.3) 0.610
24-month follow-up
Creatinine (umol/l) 86 (72; 239) 99 (64; 120) 0.877
GFR (ml/s) 1.4 (0.7;2.9) 1.3(0.7; 2.3) 0.877
Proteinuria (g/day) 0.4 (0; 6.6) 0.9 (0.3;3.1) 0.438
Transplantation/Dialysis by 2 years (n, %) 0 0

* p values for categorical data were calculated by Fisher ’s test and for continuous variables by Mann-Whitney test.

RT-qPCR

Gene expression profile of 90 targets (Human

Immune Panel, Applied Biosystems CA, USA) known to

have

implications

in immune response (cytokines,
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costimulatory molecules and growth factors chemokines,
immune regulators, apoptosis markers, ischemia markers)
was determined using RT-qPCR (2% method with
GAPDH as internal control and cDNA from a control
kidney serving as the calibrator in 61 renal biopsy

Table 3. Genes evaluated by RT-gPCR.

specimens. All evaluated genes are shown in Table 3.
Each immune profiling TLDA contains lyophilized gene
expression reagents (primers and probes [FAM labelled])
in a preconfigured 384 well format.

IL14 CD40
188 CD40LG
ACE CD68
ACTB CD&80
AGTRI CDS§6
AGIR?2 CD84
BAX COL445
BCL2 CSF1
BCL2L1 CSF2
C3 CSF3
CCLI19 CTLA4
ccL2 CXCLI10
CCL3 CXCLI11
CCL5 CXCR3
CCR2 CYPIA2
CCR4 CYP741
CCRS5 ECEI
CCR7 EDNI
CD19 FAS
CD28 FASLG
CD34 FNI
CD38 GAPDH
CD3E GNLY
CD4 GUSB

GZMB L9
HLA-DRA LRP2
HLA-DRBI LTA
HMOX]I MYH6
ICAM1 NFKB2
1COS NOS24
IFNG PGK1
IKBKB PRF1
IL10 PTGS2
IL124 PTPRC
ILI2B REN
IL13 RPL3L
IL15 SELE
IL17 SELP
IL18 SKI
ILIB SMAD3
IL2 SMAD7
IL2RA STAT3
IL3 TBX21
1L4 TFRC
IL5 TGFBI
IL6 INF
L7 TNFRSF18
ILS VEGF

Gene symbols frequently used as housekeeping genes are in bold. According the geNorm and NormFinder softwares the GAPDH as

internal control for this study was chosen.

Two samples in duplicate were analyzed per
card. Each loading port was filled with a 100 pl volume
containing cDNA, nuclease free water and TagMan®
universal PCR master mix (2x). Following centrifugation,
cards were sealed with a TLDA sealer (Applied
Biosystems, CA, USA) to prevent cross contamination.
Real time RT-PCR amplification was performed on
an ABI Prism® 7900 H.T. Sequence Detection system
(Applied Biosystems, CA, USA).

TLDA
quantification (RQ) and RQ manager 1.2.software for

cards were analyzed as relative

automated data analysis was used (Applied Biosystems,
CA, USA).

Laser-capture microdissection

In a validation cohort, laser-capture micro-
dissection a small portion (~2 mm) of renal tissue was
embedded into Tissue-Tec immediately after biopsy or
after surgery in case of nephrectomy, frozen with liquid
nitrogen and stored at -80 °C. To ensure the similarities
between sample takings, the biopsy needle was used also
to take the samples from kidneys after nephrectomy. The
samples were cut to 10-pm-thick sections on a cryotome
at -20 °C. Sections were mounted onto RNAse free MMI
Membrane Slides (MMI AG, Glattbrugg, Switzerland)
and immediately fixed in 96 % ethanol for 45s. After
removal of Tissue Tec in 70 % ethanol, slides were
stained in haematoxylin for 45 s, rinsed in RNAse free
water, counterstained by eosin for 30 s, rinsed in RNAse
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free water and fixed in 96 % ethanol for 45s (H&E
staining kit plus (MMI AG, Glattbrugg, Switzerland).
Slides were then air-dried for 30s and immediately
MMI  CellCut”
Machines&Industries, Ziirich, Switzerland). Microdissec-

microdissected  on (Molecular
tion time did not exceed 30 min to avoid the action of
RNAases. Glomeruli (for each patient the area 1.08 mm”
[range 0.37-3.16] corresponding to 9-96 glomeruli) or
interstitium (for each patient the area of 2.9 mm” of tissue
[range 0.65-4.10]) were marked, cut automatically using
an UV-Laser, collected on the adhesive cap, put directly
into the lysis buffer for RNA isolation (RLT, RNeasy
Micro Kit, Qiagen) and stored at -20°C until isolation.
RNA was isolated using the RNeasy Micro Kit (Qiagen)
RNA
concentration was determined using Agilent RNA 6000
Pico Kit on the Agilent 2100 BioAnalyzer.

RNA was cDNA
using Superscript Reverse Transcriptase II (Invitrogen).

according to the manufacturer’s instructions.

reverse transcribed into
Quantitative RT-PCR was performed using Tagman
gene expression assays with a fast protocol as
described elsewhere (Viklicky et al. 2013). Genes that
were identified as differentially expressed between
IgAN and control (BAX-Hs00180269 ml, HMOXI-
Hs00157965 ml1, PTPRC-Hs04189704 ml, SELP-
Hs00174583 ml), WT1-Hs01103751 ml (as gene with
GAPDH-
Hs99999905 m1 (as endogenous control) were measured

glomerulus  specific  expression) and
for each sample in triplicate, separately for glomeruli and
interstitium. As a calibrator, one sample of glomeruli
from control group with good expression profile on all of
target genes was chosen. The samples with less than 50 %

measurable genes were excluded from analysis.

Statistical analysis

Differences in mRNA expression or clinical
parameters between groups were analyzed using the
Mann-Whitney or Kruskal-Wallis statistic with Dunn’s
Multiple Comparison test. The area below the receiver
operating characteristic (ROC) curve was performed to
estimate the cut-off value of different transcripts for
disease progression. A p<0.05 was considered to be
statistically significant.

Supervised  hierarchical  clustering  was
performed with the MeV (V.3) software in order to
visualize the results. Statistical analyses were performed
using SPSS v.20.0 (SPSS, Inc., Chicago, IL, USA) and
GraphPad InStat v. 3.05 for Windows (GraphPad
software, San Diego, CA, USA).

Results

Differences in gene expression profiles of IgAN, FSGS
and control

Hierarchical clustering (Fig. 1) indicated that
IgAN, FSGS group and control group differ in immune
gene expression profiles. Clustering showed gene
expression profiles of normal controls and IgAN group
are similar and form a cluster; by contrast gene
expression profile of FSGS group differs. Gene patterns
forming a cluster are more closely related to one another
than objects assigned to different cluster.

Patients suffering from FSGS had reduced gene
expression of apoptotic BCL2-associated
x protein (BAX) (p<0.001) and cytoprotective factor with
anti-inflammatory  and effects
oxygenase 1 (HMOX-1) (p<0.001) compared with control
group. On the other hand there was increased expression
of another regulator of apoptosis BCL2-like 1 (BCL2LI)
(p<0.01),
(interferon-gamma-inducing factor, /L18) (p<0.05) and
adhesion molecule selectin P (SELP, antigen CD62)
(p<0.05) in a group with FSGS (Fig.2). Similarly,
patients with IgAN have also reduced intrarenal gene
expression of BAX (p<0.01) and HMOX-1 (p<0.01)

compared to the control group. Furthermore, these

molecule

antioxidant heme

product of macrophages interleukin 18

patients have a significantly increased protein-tyrosine
phosphatase, receptor-type, C (PTPRC) (p<0.05) and
SELP (p<0.05) gene expression (Fig.2) which shows
a strong mononuclear infiltration of the tissue.

RT-gPCR of RNA from microdissected glomeruli and
interstitium

In the validation cohort, genes with significantly
different
separately for glomeruli and interstitium using laser-

expression were selected and analyzed

capture microdissection.
When
glomeruli and interstitium in all samples, significant higher

compared gene expression between
expression in glomeruli was found for WTI (p<0.001),
PTRPRC (p=0.02) and significant higher expression in
interstitium for HMOX-1 (p=0.036) (Fig. 3A). WTI gene
was selected as a molecular marker of glomerular
podocytes. When compared IgAN patients and controls
trends to higher expression of PTPRC and HMOX-1 in
glomeruli were observed in IgAN group (p=0.053,
p=0.068, respectively) (Fig.3B). The expression of two
remaining genes found to be differentially expressed
between IgAN patients and controls (BAX, SELP) did
differ neither in glomeruli nor in interstitium.
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p=0.01) were associated with the risk for IgAN
progression (RR 7.4 for EDNI, 6.7 for FASLG). In
contrast, reduced risk of IgAN progression was observed
in patients with up-regulation of the gene for vascular
endothelial growth factor A (VEGF) (RQ>0.51; p=0.01;
RR 13.3) (Fig. 4).

Using the GeneGO Metacore software
(http://www.genego.com/) the analytical pathway map
illustrating possible mechanisms of action of our markers
in the IgAN progression was designed. Network
illustrates possible role of EDNI, FASLG and VEGF in
IgAN progression via routes leading to NF-kB (map is
not shown).

In the FSGS group, patients at risk of
progression had lower expression of chemokine
(C-C motif) ligand 19 (CCL19) mRNA (RQ<0.12,
p=0.04; RR 7.5) (Fig. 4).

There were no differences in clinical data
between progressor and nonprogressor groups in both
IgAN or FSGS groups at the time of biopsy, neither at 1
or 2 years follow-up. However, at 2 years, 4 out of
7 progressors in IgAN group developed end stage renal
discase (Table 2).

Discussion

FSGS and IgAN represent the frequent
glomerulopathies which may progress to ESRD. In the
present study gene expression profiling of 90 immune
related genes in patients with IgAN and FSGS was
performed and potential molecular biomarkers for the
progression of both glomerulopathies were identified.

The risk of IgAN progression at one year was
associated with higher intrarenal expression of EDNI and
FASLG mRNA and lower expression of VEGF mRNA.
The progression of FSGS was associated with lower
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intrarenal expression of CCL19.

The role of EDNI in the progression of chronic
kidney diseases is well-known (Dhaun et al. 2012). It
participates in podocyte dysfunction, inflammation and
fibrosis and promotes mesangial cell proliferation and
sclerosis. Increased staining for EDN/ in endothelial cells
of glomerular and peritubular capillaries was observed in
patients with diabetic nephropathy and IgAN compared
with controls (Zanatta et al. 2012). In our study, using the
GeneGO Metacore software the possible involvement of
NF-«xB signaling in glomerular injury in patients with
IgAN progression was proposed. NF-kB signaling
pathway in association with EDN/ was also described on
a mice model of diabetic glomerulosclerosis (Lenoir et al.
2014).

The decreased VEGF expression in renal

biopsies of various primary and secondary
glomerulopathies was described in the sclerotic area, the
area of marked amyloid deposition, and the area of

crescent formation using immunohistochemistry and in
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expression in association with proteinuria was found in

types
(Donderski et al. 2013) This corresponds to our finding

all  investigated of  glomerulonephritides.
of lower VEGF expression in renal tissue of (IgAN)
patients with more rapid disease progression.

FASLG is involved in apoptotic cascades and
probably participates in renal injury (Lorz et al. 2000).
In situ hybridization and immunohistochemistry showed
that proximal tubular epithelium is the main site of FasL
expression in the normal kidney (Lorz et al. 2000).
Up-regulation of mesangial FasL was observed by
immunohistochemistry in proliferative lupus nephritis
(Tsukinoki et al. 2004). The association of FASLG
expression with IgAN has not been described yet.
However, up-regulation of FASLG as risk factor of future
IgAN progression may reflect the undergoing apoptosis.
The association of CCL19 with FSGS progression has not
been described yet as well.
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(IgAN, n=15; controls, n=12, FSGS, n=2). (B) Gene expression of BAX, HMOX-1, PTPRC and SELP in microdissected glomeruli or in

interstitium of patients with IgAN or controls. * p<0.05, ** p<0.01.

In our study we also evaluated the intrarenal
expression profiles of the same set of genes in unaffected
kidney in control group without glomerular and
tubulointerstitial diseases. Significantly higher expression
of HMOX-1 and BAX and lower expression of SELP were
observed in controls compared to IgAN or FSGS.
HMOX-1 is an enzyme up-regulated during oxidative
stress with anti-inflammatory effects. Higher HMOX-1

levels were found in urine samples of IgAN patients with

interstitial cellular infiltration (Yokoyama et al. 2011).
BAX is involved in regulation of apoptosis and was found
to be associated with progressive glomerular injury (Qiu
et al. 2004). The elevated expression of HMOX-1 and
BAX have been reported in renal carcinomas (Balan et al.
2015, Gobe et al. 2002), however, the effect of cancer on
the expression of both genes was minimalized as our
control samples were taken from a healthy part of kidney
clearly unaffected by a tumor. P-selectin (SELP) belongs
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Fig. 4. Receiver operating characteristic (ROC) curves for progression of IgAN and FSGS disease according to gene expression.
Regulation of these markers significantly determined the progression of IgAN or FSGS patients one year after diagnosis. (RQ cut-off
point for EDN1 up-regulation=0.93; sensitivity=86 %, specificity=63 %, area under the curve (AUC)=0.77, SE=0.10; RQ cut-off point
for FASLG up-regulation=22.4; sensitivity=86 %, specificity=84 %, AUC=0.82, SE=0.11; RQ cut-off point for VEGF
down-regulation=0.55; sensitivity=86 %, specificity=79 %, AUC=0.8, SE=0.10; RQ cut-off point for CCL19 down-regulation=2.59;
sensitivity=75 %, specificity=89 %, AUC=0.86, SE=0.11).

to adhesion molecules involved in leukocyte  separately on the glomerulus and interstitium. It is
accumulation within the glomerulus. Association of  known, that primary injury both in IgAN and FSGS is
SNP polymorphism in selectin genes and IgAN has been  localized to glomerulus. Nevertheless, glomeruli
described (Takei et al 2002). In addition, higher  represent only a small part of biopsy and gene expression
expression of PTPRC in IgAN and higher expression of  changes might be influenced by the expression in the
IL18 and BCL2LI in FSGS compared to controls were  surrounding tissue. For genes that are differentially
found. The higher age of control group clearly limits  expressed between glomeruli and interstitium, the
generalization of our findings. changes between compared groups might be greatly

In this study, we further wvalidated our influenced by their proportions in analyzed sample.
observations using laser capture microdissection to focus =~ Higher expression of HMOX-1 was confirmed by laser
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capture microdissection in interstitium which is in line
with HMOX-1 staining within tubular epithelial cells
(Morimoto et al. 2001). Two genes PTPRC and CD40
had significantly higher expression in glomeruli
compared to interstitium. Validation of 4 differentially
expressed genes between IgAN and controls in another
patient’s cohort by laser capture microdissection
confirmed only the higher expression of PTPRC (CD45
surface marker of leukocytes) in glomeruli of IgAN
patients. Higher expression of PTPRC probably reflects
neutrophil infiltration into glomeruli.

In conclusion, a higher intrarenal expression of
EDNI and FASLG mRNA, lower intrarenal expression of
VEGF mRNA in IgAN patients and lower intrarenal
expression of CCL/9 mRNA in FSGS patients may help

to identify patients at risk for future disease progression.
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