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Abstract. — OBJECTIVE: Diabetic nephrop-
athy (DN) is one of the primary complications
of diabetes. Long non-coding RNA cancer sus-
ceptibility candidate 2 (CASC2) has been estab-
lished to function in DN, while its role in high
glucose (HG)-induced human mesangial cells
(HMCs) remains limited.

MATERIALS AND METHODS: The expres-
sion level of CASC2 and miR-133b was detected
by quantitative real-time polymerase chain reac-
tion (QRT-PCR). Cell proliferation was assessed
using cell counting kit-8 (CCK-8) assay. Extra-
cellular matrix (ECM) accumulation was moni-
tored through the expression levels of collagen
IV (Col IV) and fibronectin (FN) using qRT-PCR
and western blot analyses. Oxidative stress was
observed through the expression of NADPH ox-
idase2 (NOX2) and the activity of malondialde-
hyde (MDA) and superoxide dismutase (SOD)
using western blot or corresponding detection
kit. The expression of forkhead box P1 (FOXP1)
at mRNA and protein levels was determined by
qRT-PCR and Western blot, respectively. The
relationship between miR-133b and CASC2 or
FOXP1 was predicted by online bioinformatics
tools and verified by dual-luciferase reporter as-
say or RNA pull-down.

RESULTS: The expression of CASC2 was re-
duced in serum from DN patients and HG-in-
duced HMCs. CASC2 upregulation inhibited
HG-induced HMCs proliferation, ECM accumu-
lation and oxidative stress. MiR-133b was a tar-
get of CASC2 with a high level in serum from DN
patients and HG-induced HMCs, and its enrich-
ment reversed the effects of CASC2 upregula-
tion. Besides, FOXP1 was a target of miR-133b
with a low level in HG-induced HMCs, and its
knockdown abolished the impacts of CASC2 up-
regulation.

CONCLUSIONS: CASC2 upregulation sup-
pressed HG-induced proliferation, ECM accu-
mulation and oxidative stress of HMCs through
miR-133b /FOXP1 regulatory axis, suggesting
that CASC2 was a novel biomarker for DN treat-
ment.
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Introduction

Diabetes is a chronic disease of metabolic
disorders with long-term hyperglycemia'. Di-
abetic nephropathy (DN) is a common com-
plication of diabetes and is characterized by
progressive deterioration of kidney function?.
DN is the leading cause of death associated
with cardiovascular disease and the end-stage
renal failure’. Numerous factors closely related
to DN progression have been reported, such as
inflammation, oxidative stress, activated hexose,
renal extracellular matrix (ECM)accumulation
and polyol pathways®. Available evidence sug-
gests that high-glucose (HG) is the major cause
of DN, leading to the stimulative oxidative stress
and inflammation in mesangial cells (MC)>®.
Although a variety of therapeutic strategies have
been developed to prevent the development of
DN, the therapeutic effect is generally weak
with prognostic adverse effects’®. Therefore, it
is urgent to develop novel therapeutic targets to
improve the treatment of DN.
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Long non-coding RNAs (IncRNAs) are a sub-
group of non-coding RNAs with over 200 nucleo-
tides in length. It was well established that numer-
ous IncRNAs were implicated in the pathological
processes of DN. For example, IncRNA PVT1 was
highly expressed in HMCs with HG stimulation,
and it contributed to the expression of ECM pro-
teins, such as collagen IV (Col 1V), fibronectin
(FN) and TGF-pI, suggesting that PVT1 regulated
the development of DN through modulating the
accumulation of ECM™'°. LncRNA MALATI1 was
abnormally up-regulated in the early stage of DN,
and it accelerated the inflammation response and
oxidative stress''. While IncRNA TUGI was poorly
expressed in the podocytes of diabetic mice, and
it ameliorated the progression of DN through the
regulation of MCs proliferation, cell cycle and ECM
enrichment '3, LncRNA cancer susceptibility can-
didate 2(CASC2) was depicted to play diverse roles
in the development of human cancers'¢, and the
low expression of CASC2 in serum and renal tissues
of diabetes patients was also mentioned'’. However,
the potential role of CASC2 in HMCs induced by
HG has not been explored.

It is well known that IncRNAs exert their roles
by acting as sponges of downstream microRNAs
(miRNAs). MiRNAs are a cluster of non-coding
RNAs containing approximately 22 nucleotides'®.
Dozens of miRNAs were identified to be aber-
rantly regulated in DN', including miR-133b%.
Accumulating studies have proved that miR-133b
participated in several human diseases, such as
Alzheimer’s disease, atrial dilatation and diverse
cancers®#. Unfortunately, the function of miR-
133b in HG-induced HMC:s is lacking and needs
further exploration. Generally, miRNAs function
in the regulation of gene expression via interact-
ing with the 3’ untranslated region (3° UTR) of
downstream mRNAs, conducing to transcript
degradation and translation inhibition 2*. Fork-
head box P1 (FOXPI) belongs to FOX family pro-
teins. Up to now, FOXP1 was widely investigated
in the regulation of biological processes, includ-
ing hepatic glucose homeostasis, inflammation
response and tumorigenesis*>?’. Interestingly, the
role of FOXPI in glomerular mesangial cells
exposed to HG was partly stated?. Nevertheless,
the action mechanism of FOXPI in DN is inad-
equate.

Currently in this study, the expression of
CASC?2 in the serum of DN patients and HG-in-
duced HMCs was detected, and the gain-function
experiments were performed to ensure the role
of CASC2 in HG-induced HMCs. In addition,

the downstream targets of CASC2 were identi-
fied to reveal the underlying action mechanism.
The purpose of this study was to explore a novel
action mechanism of CASC2 and a promising
therapeutic strategy in DN.

Materials and Methods

Serum Samples Collection

A total of 62 DN patients and 50 healthy volun-
teers were recruited from China-Japan Friendship
Hospital. Their blood samples were collected and
centrifuged at 2000 x g to obtain serum samples.
All serum samples were frozen in liquid nitro-
gen and stored at -80°C before use. Each patient
or volunteer had signed informed consent. This
study was approved by the Ethics Committee of
China-Japan Friendship Hospital.

Cell Culture and HG Treatment

Human mesangial cells (HMCs) were pur-
chased from BeNa Culture Collection (Suzhou,
China) and maintained in 90% Dulbecco’s Mod-
ified Eagle’s Medium (DMEM; Sigma-Aldrich,
St. Louis, MO, USA) containing 10% fetal bo-
vine serum (FBS; Sigma-Aldrich, St. Louis, MO,
USA) at 37°C with 5% CO,. For HG treatment,
HMCs were exposed to 90% DMEM and 10%
fetal bovine serum (FBS) containing 30 mM glu-
cose (HG), or 5.5 mM glucose (Control). Treated
cells were incubated for 24 h and used for the
following experiments.

Cell Transfection

CASC2 was amplified and constructed onto
pcDNA 3.1 vector for CASC2 overexpression,
named as CASC2, and empty pcDNA3.1 vector
(vector) was served as control. MiR-133b mimics
(miR-133b), miR-133b inhibitors (anti-miR-133b)
and their negative controls (miR-NC and anti-NC)
were purchased from Ribobio (Guangzhou, Chi-
na). Small interference RNA against FOXP1 (si-
FOXP1) and its negative control (si-NC) were
assembled by Genepharma (Shanghai, China).
All items were introduced into HMCs with or
without HG treatment using Lipofectamine 2000
(Invitrogen, Carlsbad, CA, USA) in line with the
manufacturer’s instruction.

Quantitative Real-Time Polymerase
Chain Reaction (gRT-PCR)

Total RNA was extracted from serum samples
and HMCs using TR1zol Reagent (Invitrogen), and
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complementary DNA (cDNA) was synthesized
using TagMan Reverse Transcription Reagents
(Invitrogen) or using MicroRNA Reverse Tran-
scription Kit (Applied Biosystems, Foster City,
CA, USA). Fast SYBR Green Master Mix (Ap-
plied Biosystems) was used for qRT-PCR analysis
under BioRad CFX96™ (Bio-Rad, Hercules, CA,
USA). The expression levels were normalized by
B-actin and small nuclear RNA U6 and calculat-
ed by the 244 method. The primers used were
listed as below: CASC2,forward (F): 5°-GCA-
CATTGGACGGTGTTTCC-3’ and reverse (R):
5’-CCCAGTCCTTCACAGGTCAC-3’; FOX-
PLF: 5>-TCAGTGGTAACCCTTCCCTTA-3’
and R: 5-GTACAGGATGCACGGCTTG-3’;
Col-IV,F: 5>-CACAGCCAGACCATTCAG-3’
and R: 5-AAGCGTTTGCGTAGTAATTG-3’
FN,F: 5>~ AGAGTGGAAGTGTGAGAG-3’ and R:
5-TTGTAGGTGAATGGTAAGAC-3’; B-actin,
F: 5-ATGGGTCAGAAGGATTCCTATGTG-3’
and R: 5-CTTCATGAGGTAGTCAGTCAG-
GTC-3’;miR-133b,F: 5-GAACCAAGCCGC-
CCGAGA-3’ and R: 5’-CCGCCCTGCTGTGCT-
GGT-3’; U6,F: 5-CTCGCTTCGGCAGCACA-3’
and R: 5>~AACGCTTCACGAATTTGCGT-3".

Cell Counting Kit-8 (CCK-8) Assay

HMCs with different transfection were planted
into 96-well plates (5 x10° cells per well). Then 10
uL CCK-8 solution (Beyotime, Shanghai, China)
was added into each well at the indicated time
points (24 h, 48 h and 72 h) for another 4 h at
37°C. Afterwards, the absorbance was measured
at 450 nm using the Multiskan Ascent (Thermo
Fisher Scientific, Waltham, MA, USA).

Western Blot

HMCs were incubated with RIPA buffer (Be-
yotime, Beijing, China) to acquire total protein.
The concentrations of protein samples were
measured using the BCA Protein kit (Beyo-
time). Then, the equal protein was separated by
10% sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE) and electro-trans-
ferred onto polyvinylidene difluoride (PVDF)
(Bio-Rad Hercules, CA, USA) membranes. Sub-
sequently, the membranes were immersed in 5%
skim milk for 1.5 h and probed with the prima-
ry antibodies against Col-IV (1:1000, ab6586;
Abcam, Cambridge, MA, USA), FN (1:1000,
ab2413; Abcam), NOX2 (1:1000, ab80508; Ab-
cam), FOXP1 (1:5000, ab16645; Abcam), and
B-actin (1:5000, ab8227; Abcam) overnight at
4°C. Afterwards, the membranes were incubat-

804

ed with horseradish peroxidase (HRP)-conju-
gated secondary antibodies (1:5000, ab205718;
Abcam). The indicated proteins were emerged
using enhanced chemiluminescent (ECL) kit
(Thermo Fisher Scientific, Waltham, MA, USA).

Detection of Malondialdehyde
(MDA) and Superoxide Dismutase
(SOD) Release

To ascertain the activity of MDA and SOD, the
release of MDA and SOD was ascertained using
Lipid Peroxidation MDA Assay Kit (Beyotime)
and Total Superoxide Dismutase Assay Kit (Bey-
otime), respectively, based on the direction.

Bioinformatics Analysis

Online  bioinformatics tools microRNA.
org(http://www.microrna.org/microrna/get-
Downloads.do) and starBase (http: starbase.sysu.
edu.cn) were utilized to predict the putative tar-
gets of IncRNA and miRNA, respectively.

Dual-Luciferase Reporter Assay
Dual-luciferase reporter assay was conduct-
ed to verify the interaction between CASC2 or
miR-133b and their targets. Briefly, the wild-type
(WT) sequences of CASC2 harboring the bind-
ing sites with miR-133b and the mutant (MUT)
sequences of CASC2 were amplified and in-
serted into pmirGLO (Promega, Madison, WI,
USA), namely CASC2 WT andCASC2 MUT,
respectively. Meanwhile, the WT and MUT se-
quences of FOXP1 3° UTR were also constructed
into pmirGLO, namely FOXP1 3° UTR WT and
FOXP1 3> UTR MUT, respectively. Afterwards,
HMCs were co-transfected with miR-133b and
CASC2 WT, CASC2 MUT, FOXP1 3> UTR WT
or FOXP1 3 UTR MUT, and miR-NC was acted
as a control. After 48 h, the luciferase activity
was examined using the Dual-Luciferase reporter
assay system (Promega, Madison, WI, USA).

RNA Pull-Down

RNA pull-down analysis was carried out to
further verify the relationship between miR-133b
and CASC2 or FOXPI1 using RNA-Protein Pull-
Down Kit (Thermo Fisher Scientific). In brief,
HMCs were transfected with biotinylated miR-
133b  (Bio-miR-133b-WT), miR-377-3p-MUT
(Bio-miR-133b-MUT) and negative control (Bio-
miR-NC) (GenePharma, Shanghai, China), re-
spectively. At 48 h after transfection, HMCs were
collected and lysed. Afterwards, the cell lysates
were incubated with dynabeads streptavidin ac-
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cording to the manufacturer’s protocol to capture
Bio-miR-133b-MUT or Bio-miR-133b-WT com-
pound. After elution with the biotin elution buf-
fer, the complex was used for the measurement of
CASC2 level by qRT-PCR analysis.

Statistical Analysis

All experiments were executed at least 3 times.
Data was analyzed by GraphPad Prism 5.0 (Ver-
sion X, La Jolla, CA, USA) and presented as
the mean + standard deviation (SD). For differ-
ence comparisons, the Student’s #-test was used
between two groups and one-way analysis of
variance followed by Turkey’s test was used for
comparisons among multiple groups. The Spear-
man rank correlation coefficient was carried out
to determine the correlation between the two pa-
rameters. p-values less than 0.05 were regarded to
be statistically significant.

Results

CASC2 was Down-Regulated, but
miR-133b was Up-Regulated in DN

To detect whether CASC2 and miR-133b were
aberrantly expressed in DN, the expression of
CASC2 and miR-133b was measured. Relative to
healthy volunteers (Control, n=50), the expression
of CASC2 was reduced in serum of DN patients
(n=62) (Figure 1A), while miR-133b was signifi-
cantly overexpressed in serum of DN patients
(Figure 1B). Spearman correlation analysis pre-
sented that miR-133b expression was negatively
correlated with CASC2 expression (Figure 1C).
The data suggested that CASC2 and miR-133b
were aberrantly regulated in DN.

CASC2 Upregulation Inhibited
HG-Induced HMCs Injury

To determine the potential role of CASC2 in
DN, the endogenous level of CASC2 was elevat-
ed in HG-induced HMC:s. Firstly, we found that
the expression of CASC2 in HG-induced HMCs
was prominently lower than that in Control (Fig-
ure 2A). With the transfection of CASC2, the
expression of CASC2 was rapidly increased in
HG-induced HMCs (Figure 2B). Next, the CCK-8
assay indicated that the HG-induced proliferation
of HMCs was pronouncedly inhibited by CASC2
upregulation (Figure 2C). Besides, the expression
of ECM proteins, including Col IV and FN, stim-
ulated by HG, was depleted by CASC2 upregu-
lation at both mRNA and protein levels (Figure
2D and 2E). Moreover, the expression of NOX2
at the protein level induced by HG, was also
weakened by CASC2 upregulation (Figure 2F).
Additionally, the release of MDA (nmol/mg prot)
was promoted by HG but reduced by CASC2
overexpression (Figure 2G), while the release of
SOD was opposite to that of the release of MDA
(Figure 2H). These data indicated that the inju-
ry of HMCs induced by HG was attenuated by
CASC2 upregulation.

MiR-133b Was a Target of CASC2

To probe the underlying mechanism of CASC2
in DN, the targets of CASC2 were screened and
identified. Database microRNA.org was used to
predict the targets of CASC2, and the analysis
exhibited that CASC2 had a highly conserved
binding site with miR-133b (Figure 3A). Then
the dual-luciferase reporter assay was conducted
to verify the relationship between SASC2 and
miR-133b, and the result showed that the miR-
133b transfection significantly reduced the lucif-
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Figure 1. CASC2 was down-regulated in serum from DN patients, but miR-133b was up-regulated. (A) The expression of
CASC2 in serum from DN patients and healthy volunteers was measured by qRT-PCR. (B) The expression of miR-133b in
serum from DN patients and healthy volunteers. (C) The correlation between miR-133b expression and CASC2 expression was

analyzed by the Spearman rank correlation coefficient. *p<0.05.
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Figure 2. CASC2 upregulation alleviated HG-induced HMCs injury. HMCs treated with or without HG or Control were
transfected with CASC2 or vector. (A) The expression of CASC2 in HMCs treated with HG or Control. (B) The efficiency of
CASC?2 overexpression. (C) Cell proliferation was detected by CCK-8 assay. (D and E) The expression of Col-IV and FN at
mRNA and protein levels was assessed by qRT-PCR and Western blot, respectively. (F) The expression of NOX2 at the protein
level was quantified by Western blot. (G and H) The release of MDA and SOD was checked using the corresponding kit. *p<0.05.

erase activity of HMCs transfected with CASC2
WT reporter plasmid, whereas the activity of
HMCs transfected with CASC2 MUT reporter
plasmid was not affected by miR-133b (Figure
3B). Furthermore, RNA pull-down assay con-
cluded that CASC2 was pronouncedly pulled
down by Bio-miR-133b-WT oligos but not the
Bio-miR-133b-MUT oligos compared with Bio-
miR-NC in HMCs (Figure 3C). Besides, we
noticed that the expression of miR-133b was
dramatically enhanced in HG-induced HMCs
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relative to that in Control (Figure 3D), and the
expression of miR-133b was depleted by CASC2
overexpression in HG-induced HMCs (Figure
3E). These data hinted that miR-133b was a di-
rect target of CASC2.

Enrichment of miR-133b Eliminated
the Effects of CASC2 Upregulation on
HG-Induced HMCs Injury

To examine whether CASC2 affected HMCs
injury through regulating miR-133b, miR-133b
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and CASC2+miR-133b were introduced into
HG-induced HMCs, respectively, miR-NC and
CASC2+miR-NC as the controls. First, the trans-
fection efficiency of miR-133b was tested, and
we discovered that the expression of miR-133b
was markedly strengthened with the transfection
of miR-133b (Figure 4A). The proliferation of
HG-induced HMCs transfected with miR-133b
was strongly elevated than Control or miR-NC,
and miR-133b enrichment reversed the effects of
CASC2 upregulation on cell proliferation (Figure
4B). Besides, enrichment of miR-133b intensified
the expression of Col IV and FN at both mRNA
and protein levels in HG-induced HMCs and
restored the levels of Col IV and FN inhibited
by CASC2 upregulation (Figure 4C and 4D).
Furthermore, the level of NOX2 was promoted
by miR-133b enrichment relative to control or
miR-NC, and suppressive expression of NOX2
caused by CASC2 upregulation was recovered
by miR-133b enrichment (Figure 4E). The release
of MDA, blocked by CASC2 upregulation, was
increased by miR-133b enrichment (Figure 4F).
On the contrary, miR-133b enrichment could
weaken the level of SOD and reduced the level
of miR-133b stimulated by CASC2 upregulation

(Figure 4G). All data indicated that enrichment of
miR-133b abolished the effects of CASC2 upreg-
ulation on HG-induced HMCs injury.

FOXP1 was a Target of miR-133b

To further explore the action mechanism of
CASC2 in DN, the downstream targets of miR-
133b were screened and verified. There was a spe-
cific binding site between miR-133b and FOXP1
3’ UTR through online software starBase (Figure
5A). Dual-luciferase reporter assay exhibited that
the luciferase activity in HMCs containing miR-
133b and FOXP1 3° UTR WT transfection was
significantly declined compared with miR-NC
but had no noticeable change in HMCs trans-
fected with FOXP1 3> UTR MUT and miR-133b
or miR-NC (Figure 5B). Next, we found that the
expression of FOXP1 at mRNA and protein lev-
els was notably decreased in HG-induced HMCs
relative to Control (Figure SC and 5D). Besides,
the expression of FOXP1 was inhibited by miR-
133b enrichment but promoted by miR-133b inhi-
bition at both mRNA and protein levels (Figure
SE and 5F). Moreover, the expression of FOXP1
was elevated in HMCs transfected with CASC2
but depleted in HMCs transfected with CAS-
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C2+miR-133b (Figure 5G and 5H). Summarily,
FOXP1 was a target of miR-133b and was regu-
lated by CASC2 through miR-133b.

FOXP1 Knockdown Counteracted the
Impact of CASCZ Upregulation in
HG-Induced HMCs

To ascertain whether CASC2 exerted its role
through the modulation of FOXP1, CASC2, vec-
tor, CASC2+si-FOXP1 and CASC2+si-NC were
introduced into HG-induced HMCs, respectively.
Firstly, the efficiency of FOXPI interference was
checked, and the result showed that the expres-
sion of FOXP1 at both mRNA and protein levels
in HMCs was sharply reduced with si-FOXP1
transfection compared with si-NC (Figure 6A and
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6B). Next, cell proliferation, inhibited by CASC2
upregulation, was recovered by FOXP1 knock-
down (Figure 6C). Besides, the expression of Col-
IV and FN at both mRNA and protein levels was
suppressed in HG-induced HMCs transfected
with CASC2 but went up in HG-induced HMCs
transfected with CASC2+si-FOXP1 (Figure 6D
and 6E). The expression of NOX2 at the protein
level was also blocked by CASC2 upregulation
but reinforced by FOXP1 knockdown (Figure
6F). Furthermore, the release of MDA was se-
questered in cells with CASC2 transfection but
enhanced in cells with CASC2+si-FOXP1 trans-
fection (Figure 6G), while the release of SOD was
inversely promoted by CASC2 upregulation but
declined by FOXP1 knockdown in HG-induced
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Figure 5. FOXP1 was a target of miR-133b. (A) The specific binding site between FOXP1 3° UTR and miR-133b was analyzed
by starBase. (B) The relationship between FOXP1 and miR-133b was detected by dual-luciferase reporter assay. (C) The
expression of FOXP1 at the mRNA level in serum from DN patients or healthy volunteers. (E and F) The expression of FOXP1
at mRNA and protein level in HMCs transfected with miR-133b or anti-miR-133b, miR-NC or anti-NC as the control. (D) The
expression of FOXPI at the protein level in HMCs treated with HG or Control. (G and H) The expression of FOXP1 at mRNA
and protein level in HMCs transfected with CASC2 or CASC2+miR-133b, vector or CASC2+miR-NC as the control. *p<0.05.

HMCs (Figure 6H). These analyses summarized
that CASC2 upregulation attenuated HG-induced
HMC:s injury through the increase of FOXPI.

Discussion

DN is a leading complication of diabetes
and threatens people’s health. In this study, we

found that the expression of CASC2 was ab-
errantly declined in the serum of DN patients
and HG-induced HMCs. Functional analyses
revealed that CASC2 upregulation ameliorated
HG-induced HMCs injury. Mechanism anal-
yses concluded that miR-133b was a target
of CASC2, and FOXP1 was a target of miR-
133b. Besides, miR-133b enrichment or FOXP1
knockdown abrogated the effects of CASC2
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Figure 6. FOXP1 knockdown abrogated the effects of CASC2 upregulation. HMCs treated with HG were transfected with
CASC2 or CASC2+si-FOXP1, vector or CASC2+si-NC as the control. (A and B) The efficiency of FOXP1 knockdown at mRNA
and protein levels. (C) Cell proliferation was assessed by CCK-8 assay. (D and B) The expression of Col-IV and FN at mRNA
and protein levels was determined by qRT-PCR and Western blot, respectively. (F) The expression of NOX2 at the protein level
was quantified by Western blot. (G and B) The release of MDA and SOD was examined using the corresponding kit. *p<0.05.

upregulation. Our study provided a new sight
for the understanding of the mechanism in the
development of DN.

Typical pathological features of DN include
the massive proliferation of mesangial cells, me-
sangial expansion, hypertrophy and accumulation
of ECM proteins (such as collagen and fibronec-
tin) and shedding of podocytes®**. A previous
study showed that CASC2 was down-regulated
in serum and renal tissue from type 2 diabetes
with renal dysfunction complications'”. Another
study discovered that the serum level of CASC2
was notably decreased in DN patients relative to
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healthy subjects, and CASC2 overexpression sup-
pressed apoptosis of podocytes®. Consistently,
our study also elucidated that CASC2 was lowly
expressed in the serum of DN patients, as well as
in HG-induced HMCs. Moreover, we found that
CASC2 upregulation attenuated proliferation,
ECM synthesis and oxidative stress of HMCs,
indicating that CASC2 overexpression alleviated
HG-induced HMCs injury.

It was confirmed that miR-133b was a target of
CASC?2 through the analyses of the bioinformat-
ics tool, dual-luciferase reporter assay and RNA
pull-down. Existing research harbored the idea
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that miR-133b was enriched in the renal cortex of
diabetic rats and TGF-Bl-induced HK-2 cells, and
miR-133b inhibition blocked epithelial mesenchy-
mal-transition (EMT) and renal fibrosis*. Eissa
et al? showed that miR-133b was richly expressed
in type 2 DN patients, and miR-133b could be a
novel miRNA panel of DN. In agreement with
them, we also determined that the expression of
miR-133b was aberrantly enhanced in the serum
of DN patients and HG-induced HMCs. Besides,
miR-133b enrichment reversed the regulatory
effects of CASC2 upregulation in HG-induced
HMC s, leading to the reacquisition of HG-in-
duced HMCs injury.

FOXP1 was confirmed as a downstream target
of miR-133b. A previous study alleged that the ex-
pression level of FOXP1 was remarkably depleted
in MCs induced by HG, and overexpression of
FOXP1 inhibited HG-induced cell proliferation,
the expression of ECM proteins and oxidative
stress through the modulation of AKT/mTOR
pathway 2. Similar results were observed in our
investigation, suggesting that FOXP1 contributed
to the inhibition of HG-induced HMCs injury.

Conclusions

Taken together, the above results demonstrated
that CASC2 was down-regulated in the serum
of DN patients and HG-induced HMCs, and its
upregulation blocked HG-induced HMCs prolif-
eration, ECM accumulation and oxidative stress.
Furthermore, our study firstly revealed that
CASC2 exerted its role in HG-induced HMCs
though the miR-133b/FOXP1 axis, supplying
a novel mechanism of DN development and a
promising biomarker for the therapeutic strategy
of DN.
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