
Abstract. Background/Aim: Wilms’ tumor 1 (WT1) is
involved in the development of the urogenital system and is
expressed in podocytes throughout life. Inflammation of renal
glomeruli causes renal damage-induced nephrotic syndrome
and steroid-resistant nephrotic syndrome have mutations in
the WT1 gene. The aim of this work was to determine if the
inflammatory process modulates the expression and
localization of WT1 in podocytes that cause kidney damage
using lipopolysaccharide (LPS)-treated mice as a sepsis
model. Materials and Methods: In investigation of renal
damage, proteinuria and histology were analyzed. WT1
modulation was analyzed by indirect immunofluorescence,
immunohistochemistry and western blot assays, and pro-
inflammatory cytokines were analyzed by quantitative
polymerase chain reaction assay. Results: WT1 expression
decreased most at 24 and 36 h after the induction of
inflammation and phosphorylated WT1 was mainly localized
in the cytoplasm, reduced nephrin mRNA expression and
increased mRNA expression of tumor necrosis factor α and
interleukin 1β. Conclusion: These results indicate that the
immune system plays an important role in the modulation of
WT1, leading to kidney damage.

Wilm’s tumor-1 gene (WT1) is one of the main genes involved
in the survival of podocytes and in efficient renal filtration.
Inflammatory processes lead to kidney failure and this might
possibly occur through modulation of WT1. WT1 encodes a
transcription factor, a zinc finger protein that has four major
isoforms by alternative splicing in exon 5 (17AA±) and exon
9 (KTS±) (1). The KTS− isoform has higher affinity for DNA,
KTS+ co-localizes with spliceosome proteins in the cytoplasm
(2, 3). WT1 plays a crucial role in embryogenesis, primarily
in gonadal and kidney development; in adults its expression
is limited to specialized visceral cells in the kidney
(podocytes) and is essential for maintenance and modulating
several genes, such as, podocalyxin, nephrin (NPHS1), and
paired-box transcription factor (4-6). Mutations or reduction
of WT1 expression may lead to reduced expression of nephrin
and podocalyxin and is associated with nephropathies such as
glomerulosclerosis (5, 7-10).

Nephrotic syndrome is the most frequent renal syndrome
in childhood, its histological classification is: Minimal
nephrotic change, focal segmental glomerulosclerosis, and
diffuse mesangial sclerosis, and according to its extent of
response to steroids is classified as sensitive and resistant
nephrotic syndrome (11).

Mutation of WT1 is commonly reported in children with
steroid-resistant nephrotic syndrome, a rare disease that affect
10-15% of patients with nephrotic syndrome (12, 13). About
80% of all children with sporadic nephrotic syndrome respond
to steroid treatment, however, no mutations were found in
WT1 in a large cohort study (14). Reduction in expression
steroid-resistant nephrotic syndrome and to a lesser extent in
patients with steroid-sensitive nephrotic syndrome (15). In a
murine model of systemic inflammation induced by
lipopolysaccharide (LPS), 24 h after LPS administration, WT1
was translocated to the cytoplasm and was associated with a
decrease in the expression of nephrin, a key component for
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maintaining the slit diaphragm in podocytes and essential for
correct glomerular filtration, thereby showing WT1 acts as a
transcriptional factor for up-regulating nephrin gene (16).

In A459 lung cancer cells treated with tumor necrosis
factor alpha (TNFα), translocation of WT1 protein to
cytoplasm has been observed, suggesting that an
inflammatory stimulus can alter its intracellular localization
and transcriptional function (17). 

Phosphorylation may play a role in modulating the
transcriptional regulatory activity of WT1 through
interference with nuclear translocation, as well as by
inhibition of WT1 DNA-binding (18) by cAMP-dependent
protein kinase-mediated phosphorylation of Ser-365 and Ser-
393 in the zinc finger domain (19).

Sepsis is a result of the systemic inflammatory response
and is characterized by the release of pro- and anti-
inflammatory cytokines induced by infection. Acute renal
injury is common in critically ill patients in the presence of
acute inflammation and has a strong link to the progression
of chronic renal damage (20, 21).

There is evidence that inflammation plays an important
role in damage to various organs, including kidneys (22). In
this work, we evaluated the effect of pro-inflammatory
cytokines on the modulation of WT1 expression and its
translocation to the cytoplasm.

Materials and Methods
Animal model. Female BALB/c mice (8-10 weeks old) were obtained
from Harland Mexico (Mexico City, Mexico). The mice were caged
under controlled room temperature, humidity, and light (12/12h light-
dark cycle) with water and food ad libitum. LPS of Escherichia coli
O111:B4 (Sigma Aldrich, Toluca, Mexico City, Mexico) and a single
injection of LPS was administered at a dose of 8 mg/kg
intraperitoneally (16); saline solution was used for control, untreated
mice. The mice were sacrificed with an intraperitoneal injection of
200 mg/kg of sodium pentobarbital solution at 12, 24, 36, 48 and 72
h, with n=5 at each timepoint, and then kidney tissue and blood were
collected. The urine was collected before sacrificing the animals.

Two mice for kidney explants were injected with 1 mg/kg of LPS
every 2 days to induce chronic kidney injury as a positive control
(21). All experiments were carried out in accordance with prior
approval from the Institutional Animal Care and Use Committee of
the Faculty of Biological Sciences (CEIBA-2016-034).

Kidney explants. From the kidney of BALB/c mice, tissue slices 250-
300 μm thick were prepared with a Krumdieck tissue slicer (Alabama
Research and Development, Munford, AL, USA) at 4˚C with constant
flow of buffer of Krebs Henseleit bicarbonate (KB) that was aerated
with 5% CO2. The slices were harvested in KB buffer at 4˚C. Kidney
explants were placed in 12-well plates with Dulbecco’s modified
Eagle’s medium/F12 medium supplemented with 10% fetal bovine
serum and 5% antibiotic-antifungal agent, and incubated at 37˚C, with
5% CO2. and stirring at 25 rpm. The explants were treated with 10
ng/ml of TNFα (R & D Systems, Minneapolis, MN, USA), 20 ng/ml
of interleukin 1β (IL1β; R & D Systems) and 100 ng/ml of LPS and
analyzed at 6, 12 and 24 h later.

Urinary protein. Urine samples were collected at each timepoint above.
The protein concentration was measured using DC Protein Assay kit
(Bio-Rad, Hercules, CA, USA) and albuminuria was evaluated using
sodium dodecyl sulfate-polyacrylamide gel electrophoresis and based
on the band size of bovine serum albumin (16).

Pro-inflammatory cytokines. Levels of IL6, IL1β, and TNFα were
measured using sandwich enzyme-linked immunosorbent assay kits
(PeproTech, Mexico City, Mexico).

Quantitative polymerase chain reaction (qPCR). Total RNA was
isolated from renal tissues using Trizol™ Reagent (Invitrogen,
Carlsbad, CA, USA) according to the manufacturer’s instructions.
Single-stranded cDNA was synthesized by reverse transcription using
High Capacity cDNA Reverse Transcription Kit (Applied Biosystems,
Foster City, CA, USA) according to the manufacturer’s instructions.
Real-time PCR was performed using the 7500 Real-Time PCR System
(Applied Biosystems) with TaqMan gene expression assays.
Comparative real-time PCR assays were performed for each sample
in triplicate. The primers for WT1 were forward: 5-TCTGCGG
AGCCCAATACAG-3’; reverse: 5´-CACATCCTGAATGCCTCT
GAAGA-3’; and probe FAM: 5-CACCGTGCGTGTGTATT-3’ NFQ;
the protocol was performed for 95˚C for 10 min and 40 cycles at 94˚C
for 30 s and 64˚C for 30 s. The relative expression of WT1 gene was
calculated using the equation 2−ΔΔCT (23) with glyceraldehyde-3-
phosphate dehydrogenase (GAPDH) gene (Applied Biosystems) being
used for normalization.

Expression of nephrin mRNA was determined with 3 μg of cDNA
and the following primers: Forward: 5’-CCCCAACATCG
ACTTCACTT-3’ and reverse: 5’-GGCAGGACATCCATGTAGAG-3’
at 94˚C for 30 s, 60˚C for 30 s and 72˚C for 30 s for 30 cycles (372
bp) (16). For the expression of GAPDH, primers used were: Forward:
5ʼ-ACCACAGTCCATGCCATCAC-3ʼ, reverse: 5ʼ-TCCACCACCC
TGTTGCTGTA-3’, with the following reaction conditions: 94˚C for
40 s, 60˚C for 30 s and 72˚C for 40 s for 35 cycles (452 bp). Expression
of WT1: Forward 5ʼ-CACATGAGAGAAACGCCCCTTCATGTG-3ʼ,
reverse 5’-TTTGAGCTGGTCTGAACGAGAAA-3’ at 94˚C for 40 s,
64˚C for 30 s and 72˚C for 30 s for 35 cycles (160 bp). The expression
of WT1 isoforms KTS±and 17 AA±(F2-R2 primers to detect 17 AA+/−
and F3-R3 to detect KTS +/− splicing isoforms) was performed by
conventional PCR according to Oji et.al. (24). The determination of the
expression of β-actin was performed according to Laux et al. (25). The
products were observed using 10% polyacrylamide gel electrophoresis
for the KTS±isoform and a 2% agarose gel for the 17AA±isoform.

Immunofluorescence. The kidneys from LPS-treated mice and
controls were fixed in 10% formalin and processed for hematoxylin
and eosin staining, immunohistochemistry and immunofluorescence.

To determine the location of WT1 in mice treated with LPS, 4-μm-
thick sections of renal tissue mounted on microscope slides were
used. The specimens were dewaxed, permeabilized with Triton X-100
[0.1% Triton with 1% sodium citrate in phosphate-buffered saline
(PBS)] and washed three times with PBS. The tissues were blocked
with 20% fetal bovine serum in PBS for 30 min and incubated at 4˚C
overnight with monoclonal antibody to WT1 sc-7585 (F-6) (Santa
Cruz Biotechnology, Santa Cruz, CA, USA) diluted 1:100 in 10%
fetal bovine serum in PBS. After washes with PBS, the presence of
bound antibody was identified by staining with goat anti-mouse IgG
Texas Red sc-2979 (Santa Cruz Biotechnology). The slides were
counterstained with 4’,6-diamidino-2-phenylindole. Finally, the slides
were mounted and qualitatively examined using an Olympus
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BX61W1 confocal microscope with a 40× water immersion objective
and Fluoview 4.0a software (Olympus, Tokyo, Japan).

Immunohistochemistry. To determine phosphorylated (p)-WT1 in
podocytes from LPS-treated mice, polyclonal antibodies to p-WT1
serine 393, sc-12933 and 363, sc-12934-R (Santa Cruz Biotechnology,
Dallas, TX, USA) were used. Slides containing 4-μm sections of renal
tissue were dewaxed and permeabilized. Immunohistochemistry was
performed using Universal Quick Kit (Vector Laboratories,
Burlingame, CA, USA) according to the manufacturer’s protocol. The
slides were examined using light microscope with a 100× oil
immersion objective (Primo Star, Carl Zeiss, GmbH, Germany).

Western blot. Total protein was isolated with 200 μl of lysis buffer
(1% Triton, 150 mM NaCl, 25 mM Tris-HCl pH 7.6), and the
concentration was measured using DC Protein Assay kit (Bio-Rad).
Protein (50 μg) was separated using 12% sodium dodecyl sulfate
polyacrylamide gel electrophoresis and analyzed by western blotting

with WT1 [F6] antibody sc-7585 (Santa Cruz Biotechnology).
Samples were normalized using anti-GAPDH (AB2302; Sigma, San
Louis, MO, USA). Proteins were visualized using a Lumi-Light
Western Blotting system sc-2048 (Santa Cruz Biotechnology).

Statistics. Statistical analyses were performed using SPSS 17.0
software (SPSS Inc., Chicago, IL, USA). The results are presented
as the mean±SD. Comparisons were made using an analysis of
variance with tests with Tukey’s statistical and considered
significant at p-value less than or equal to 0.05.

Results

Induction of kidney damage in BALB/c mice by LPS. It is well
established that podocyte injury is associated with increased
proteinuria. Albumin and total protein in urine were determined
by sodium dodecyl sulfate-polyacrylamide gel electrophoresis
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Figure 1. Effect of systemic inflammation on the kidney. Concentrations of urinary albumin (A) and urinary protein (B) as markers of kidney damage
in mice treated with lipopolysaccharide. C: A representative image of renal histology of mouse (hematoxylin and eosin staining) at different times
(12, 24, 36, 48, and 72 h) after lipopolysaccharide injection, with comparison of a model of chronic inflammation, magnification 100×. Significantly
different at: *p≤0.05, **p≤0.01 and ***p≤0.001.



and DC Protein Assay kit (Bio-Rad). A significant increase
(p=0.001) of urinary albumin was observed 12 h after LPS
treatment, with a maximum increase at 24 h (215.87±1.41
μg/ml) compared to the control (15.53±5.0 μg/ml) (Figure 1A).
The concentration of total urinary protein was observed to peak
at 36 h (26.02±2.43 mg/ml) and was significantly higher
compared to the control (p=0.01) as shown in Figure 1. The
renal damage induced by LPS was analyzed by histology. At
24 h after treatment, focal glomerulonephritis was observed in
kidney tissue, with the greatest damage being found at 36 h,
increasing the size of the glomerulus, with mesangial cell
proliferation. At 48 h after, a gradual recovery of the
glomerulus it was observed until 72 h, as shown in Figure 1C. 

Production of the pro-inflammatory cytokines TNFα and IL1β
in serum from LPS-treated mice. To confirm kidney damage
was induced by LPS, pro-inflammatory cytokines levels were
measured by enzyme-linked immunosorbent assay. An increase
of TNFα and IL1β was observed after 12 h (3.6±0.9 ng/ml,
11.9±5 ng/ml) and up to 36 h (4.44±0.1 ng/ml, 18±0.9 ng/ml
respectively) of treatment with LPS, beginning to decline
thereafter (Figure 2A and B). IL6 expression was increased at

12 h (49.5 ng/ml) and 36 h (23.5 ng/ml) post treatment, being
significantly higher than the control (Figure 2C). 

WT1 gene expression in kidney tissue from LPS-treated mice. In
order to answer our central question of whether WT1 was
modulated by the inflammatory process, and this had renal
affects, the total expression of WT1 gene was determined in renal
samples from mice with systemic inflammation at different times
in the course of inflammation. WT1 mRNA was lower at all
times analyzed with respect to the control, with the lowest
relative expression at 36 h and the highest at 12 h after induction
of systemic inflammation as shown in Figure 3A. In addition, it
was determined whether the treatment with LPS induced
modification of the expression of the isoform’s exon 5 (17 AA±)
and KTS±of WT1 by PCR. The data showed that there was no
deregulation of the expression of these isoforms as the same
behavior was observed as the control group without treatment
throughout the systemic inflammatory process induced by LPS
(Figure 3B). WT1 protein was shown by western blotting to
decrease throughout the inflammatory process, with a slight
recovery at 36 h after treatment, however, the amount of WT1
was less than that of the untreated control (Figure 3C and D). 
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Figure 2. Time course of levels of pro-inflammatory cytokines tumor necrosis factor alpha (TNFα) (A), interleukin 1β (IL1β) (B) and IL6 (C) in
serum from mice following intraperitoneal administration of lipopolysaccharide. Significantly different at: *p≤0.05, **p≤0.01 and ***p≤0.001.



Phosphorylation and localization of WT1 in kidney biopsies of
LPS-treated mice. An important event in the post-translational
modulation of WT1 protein is the phosphorylation of amino
acid 393, which induces the displacement of the protein to the
cytoplasm. Phosphorylation and localization of WT1 in kidney
samples from mice treated with LPS were determined.
Phosphorylation of WT1 was analyzed by histochemistry,
indicating the presence of phosphorylated WT1 in the
cytoplasm of the cells in sections of renal tissue starting 12 h
after the induction of systemic inflammation and being
maintained until 72 h. WT1 was phosphorylated at amino acid
393 and 363 as shown in Figure 4A. The location of the WT1
protein was analyzed by immunofluorescence. The location of
WT1 in podocytes in kidney samples from LPS-treated mice
was mainly cytoplasmic, whereas in the podocytes from the
control samples, the location was nuclear (Figure 4B).

Modulation of the expression of WT1 and nephrin in kidneys
from LPS-treated mice. WT1 location in the cell influences
its biological activity. It has been reported that cytoplasmic
WT1 does not exert transcriptional activity; for this reason,
the expression of WT1 and nephrin mRNA was analyzed by
PCR in kidney samples from mice treated with LPS (Figure
5A). PCR indicated a decrease in nephrin mRNA from 24 to
48 h, with an increase at 72 h (Figure 5B), while the
expression of WT1 mRNA increased at 12 h and thereafter
declined during the critical hours of inflammation and kidney
damage (24 and 36 h) and (Figure 5B). 

Kidney explants treated with TNFα and IL1β modulate
expression of WT1 and nephrin. To determine if the
cytokines modulate the expression of WT1, renal explants
were cultured and treated with the cytokines TNFα and IL1β
for 6, 12, and 24 h to analyze the expression of WT1 and
nephrin by PCR. Nephrin mRNA expression decreased and
WT1 mRNA expression increased at 24 h in renal explants
treated with TNFa and IL1b (Figure 6). 

Localization of WT1 in renal explants by immunofluorescence.
To determine whether TNFα and IL1β were responsible for
the change in localization of the WT1 protein, mouse kidney
explants were treated with TNFα and IL1β and LPS for 24 h.
In explants treated with IL1b and LPS, a nucleus/cytoplasmic
localization of WT1 protein was apparent, and in the explants
treated with TNFa, cytoplasmic localization of WT1 protein
was observed; meanwhile in untreated controls, a mainly
nuclear localization of WT1 was observed (Figure 7).

Discussion

WT1 plays an important role in the genitourinary development
and maintenance of podocytes throughout life (9). WT1
mutations are associated with a broad spectrum of clinical
phenotypes (11, 26, 27), immunosuppressive treatment and
renal alterations indicate that immunity and inflammation play
an important role in the pathogenesis of diabetic kidney disease
(28) and nephrotic syndrome (29). The steroid-resistant
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Figure 3. Effect of lipopolysaccharide (LPS) on Wilms’ tumor 1 (WT1) gene expression in kidney tissue from mice with systemic inflammation. A:
Relative expression of WT1 mRNA. B: Relative expression of isoforms KTS±and 17/AA±of WT1. C: Levels of WT1 protein by immunoblotting after
LPS treatment and D: Density of immunoblotting for WT1. Significantly different at: **p≤0.01 and ***p≤0.001.



nephrotic syndrome is due to the loss of WT1 function during
the development and maintenance of podocytes (7, 11) and
corticosteroids are the mainstay of treatment (29) and have
reduced the death rate to around 3% (30).

There is increasing evidence that immunity and low-grade
inflammation are an important component of the pathogenesis
of diabetic kidney disease. Inflammation has become a center
of interest in kidney injury, along with increased levels of
inflammatory cytokines, such as IL1β, TNFα and monocyte
chemoattractant protein-1 both in patients and in experimental
models (28). The objective of this study was to analyze how
the inflammatory process modulates the expression and post-
translational activity of WT1 and how it affects its functionality
as a transcription factor in podocytes in mice treated with LPS.
For this work, we established the murine model of transient
sepsis with LPS (16). Podocyte injury is a key event for
progressive renal failure, in this work, renal damage was
analyzed by means of histology, proteinuria, and increase in
blood of pro-inflammatory cytokines. At 36 h, the greatest
damage was seen in podocytes with a gradual regression at 72

h, as observed by Kato et al. (16). As mentioned above,
mutation (31) or reduced expression of WT1 (9) lead to the
clinical and pathological characteristics associated with
nephropathy. For this reason, we analyzed the expression of
WT1 in kidney damage, observing a decrease in the expression
of WT1 mRNA and protein in renal tissue; the decrease in the
expression of WT1 in biopsies of patient with nephrotic
syndrome and in different mouse models of inflammatory
processes has already been reported (15, 32, 33).

The transcriptional regulation of the WT1 gene leads to four
isoforms originating from alternative splicing of exon 5
whereby the protein contains or lacks 17 amino acids, and of
exon 9 that results in the insertion or absence of three amino
acids KTS is the predominant isoform in the transcriptional
regulation in the kidney (34), the alteration of the normal ratio
of the splicing isoforms WT1 KTS− and WT1 KTS+ seems to
be sufficient to explain the developmental anomalies in Frasier
syndrome, Denys-Drash syndrome and intrauterine growth
restriction (35, 36). In this work, we analyzed whether LPS
affects the expression pattern of the KTS±isoforms and whether
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Figure 4. Phosphorylation and localization of Wilms’ tumor 1 (WT1) in kidney samples from lipopolysaccharide-treated mice. A:
Immunohistochemical staining for phosphorylated (p)-WT1 showing an increase in phosphorylated at serine 393 and 363 starting 12 h after LPS
administration (magnification 100× on light microscope). B: Localization of WT1 by immunofluorescence in kidney; examples showing minor
nuclear localization of WT1 (squares) 36 h after of the administration of lipopolysaccharide (magnification 40× on confocal microscope). DAPI:
4,6-Diamidino-2-phenylindole.
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Figure 5. Analysis of nephrin (NPHS1) and Wilms’ tumor 1 (WT1) mRNA expression. A: In the analysis of mRNA expression, NPHS1 and WT1
decreased at 24, 36 and 48 h after the induction of systemic inflammation using lipopolysaccharide. B: Quantification of the bands shown in A by
densitometry and normalized by expression to glyceraldehyde 3-phosphate dehydrogenase.

Figure 6. Analysis of the expression of nephrin (NPHS1) and Wilms’ tumor 1 (WT1) mRNA in renal explants. A: mRNA expression levels of NPHS1
and WT1 at different times in renal explants exposed to 10 ng/ml of tumor necrosis factor alpha (TNFα), and 20 ng/ml of interleukin 1β (IL1β). 
B: Relative expression obtained using densitometric analysis of the signal product. The bands were quantified by normalization to glyceraldehyde
3-phosphate dehydrogenase.



this is correlated with the pathology of the disease. However,
no differences were found in the expression patterns. Mendez-
Castro et al. observed that the imbalance in the isoforms were
already present at the time of birth in a murine model (35).

In the inflammatory process, it has been reported that WT1
is overexpressed through nuclear factor kappa B, a protein that
modulates inflammation-associated genes (37). However,
Okabe et al. reported that in podocytes injured by immunotoxin,
Maf bZIP transcription factor F (MafF) and early growth
response-1 were up-regulated and these may promote
deterioration of podocytes by antagonizing MafB and WT1.
(33). Phosphorylation is one of the main post-translational
mechanisms by which the activity of transcription factors is
regulated (33). WT1 protein is phosphorylated at sites such as
Ser-365 and Ser-393, by protein kinase A (PKA) and protein
kinase C abolished the DNA-binding activity of WT1 in vitro
(19). In our work, at 12 h after the treatment of the mice with

LPS, renal samples of biopsies were positive for WT1
phosphorylation at Ser-365 and Ser-393, and phosphorylated
WT1 protein was found at the same time that protein in urine
and cytokines in serum increased. WT1 zinc fingers contain two
functionally independent targeting signals required for nuclear
localization of the protein (38). This expression pattern is altered
upon PKA activation, phosphorylating WT1 and abolished the
WT1 DNA-binding activity and resulting in the cytoplasmic
retention of WT1 (18). In the A549 lung cancer cell line, TNFα
was observed to induce translocation of WT1 from the nucleus
to the cytosol through PKA and increase the expression of
protein matrix metalloproteinase-9, a protein repressed by WT1
(7). In this work a decrease in the expression of WT1 and
nephrin was observed in the kidneys of mice treated with LPS.
In contrast, in renal explants treated with TNFα and IL1β we
observed an increase in the expression of WT1 and nephrin,
indicating that the influence of pro-inflammatory cytokines and
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Figure 7. Localization of the Wilms’ tumor 1 (WT1) protein by immunofluorescence using Red TX (WT1) and 4’,6-diamidino-2-phenylindole (DAPI)
(nucleus) in podocytes from kidney explants treated with 10 ng/ml of tumor necrosis factor alpha (TNFα), 20 ng/ml of interleukin 1β (IL1β), and
lipopolysaccharide (LPS). Reduced nuclear localization of WTas shown in the explants treated with TNFα compared to the nuclear/cytoplasmic
localization of WT1 under IL1β and LPS treatments. Magnification, 40×.



the cellular microenvironment modulate the expression of WT1
and this in turn leads to the expression of nephrin.

Another research group reported the reduction of nephrin
expression and its correlation with cytoplasmic localization
of WT1 in a sepsis model (16). Therefore, our results
indicate that the immune system plays an important role in
the modulation of WT1 expression and this, in turn, in the
clinical manifestation of kidney disease.

Conclusion

In this work, we observed that the inflammatory process
through TNFα and ILβ modulates WT1 expression and post-
translational regulation of WT1 protein by interference with
nuclear translocation. This led to reduced nephrin expression,
inducing renal damage with proteinuria and morphological
alterations in kidney glomeruli in a model of systemic
inflammation induced with LPS in mice.
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