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Nuclear factor-kappa B (NF-𝜅B) is the key part of multiple signal transduction of inflammation in the pathogenesis of
diabetic nephropathy (DN). The ubiquitin-proteasome system is extensively involved in the regulation of the NF-𝜅B pathway.
Cylindromatosis (CYLD) has deubiquitinase activity and acts as a negative regulator of the NF-𝜅B signaling pathway. However, the
association between CYLD and NF-𝜅B inflammatory signaling in DN is unclear. In the present study, mouse glomerular mesangial
cells (GMCs) and rat GMCswere stimulated by elevated concentrations of glucose (10, 20, and 30mmol/L high glucose) ormannitol
as the osmotic pressure control. CYLD was overexpressed or suppressed by transfection with a CYLD expressing vector or CYLD-
specific siRNA, respectively. Our data showed that high glucose significantly inhibited the protein and mRNA expression of CYLD
in a dose- and time-dependent manner (both 𝑝 < 0.05). siRNA-mediated knockdown CYLD facilitated the high glucose-induced
activation of NF-𝜅B signaling and triggered the release of MCP-1, IL-6, and IL-8 (all 𝑝 < 0.05). However, these high glucose-
mediated effects were blunted by overexpression of CYLD (𝑝 < 0.05). The present results support the involvement of CYLD in
the regulation of NF-𝜅B inflammatory signaling induced by elevated glucose, implicating CYLD as a potential therapeutic target
of DN.

1. Introduction

Diabetic nephropathy (DN) is a common and serious dia-
betic microvascular complication. Nuclear factor 𝜅B (NF-𝜅B)
plays a central regulatory role in the expression of various
inflammatory cytokines and adhesion molecules involved
in the occurrence of DN [1]. In unstimulated cells, NF-
𝜅B is conjugated to I𝜅B𝛼 and kept in an inactive state
in the cytosol [2]. Different physiological or pathological
stimuli can activate and promote the phosphorylation of I𝜅B𝛼
and its subsequent degradation by the ubiquitin-proteasome

pathway (UPP), thereby exposing the nuclear-localization
sequence (NLS) of NF-𝜅B and leading to its translocation
from the cytoplasm to the nucleus, where it activates the
transcription of genes for the immune and inflammatory
response [3].

Ubiquitin targets proteins for degradation by the 26S
proteasome. Our previous research proved that ubiquityla-
tion plays an important role in the activation of the NF-𝜅B
signaling pathway in the pathogenesis of DN [4]. Like phos-
phorylation, ubiquitination is a reversible reaction mediated
by deubiquitinases (DUBs), which hydrolyze ubiquitin chains
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and which are considered to oppose the functions of their
counteractive ubiquitinases [5]. More than 90DUBs exist
in the human genome, and some DUBs are specific for
distinct ubiquitin linkages, suggesting that DUBs participate
in specific biological functions.

As one of the DUBs, cylindromatosis (CYLD) is the
main negative regulatory factor and inflammation inhibiting
factor in the NF-𝜅B signaling pathway. CYLD is activated
by different inducers, including tumor necrosis factor-alpha
(TNF-𝛼), interleukin-1 (IL-1), cluster of differentiation 40
(CD40), and phorbol 12-myristate 13-acetate (PMA) [6].
However, subsequent studies have indicated that although
CYLD targets NF-𝜅B signaling factors, its function may
depend on the cell type and stimulating receptor [7]. Further-
more, there is no evidence to support the association between
CYLD and NF-𝜅B signaling in the pathogenesis of DN.

In the present study, we observed the expressions of
CYLD, I𝜅B𝛼, phosphorylated (p)-I𝜅B𝛼, NF-𝜅Bp65, and p-
NF-𝜅Bp65 and the release of MCP-1, IL-6, and IL-8 in
cultured glomerular mesangial cells (GMCs) stimulated by
elevated concentrations of glucose, siRNA, or lentivirus
vector constructed to realize silencing or overexpression of
CYLD gene.These experiments were done to explore the role
of CYLD in the regulation of NF-𝜅B inflammatory signaling
in the pathogenesis of DN.

2. Materials and Methods

2.1. Cell Culture and Treatment. Mouse GMCs (SV40 MES
13) and rat GMCs (HBZY-1) were purchased from the
China Center for Type Culture Collection (CCTCC) and
maintained in low glucose (5.6mmol/L) Dulbecco’sModified
EagleMedium (DMEM) supplemented with 10% fetal bovine
serum (Hyclone) at 37∘C and 5% CO2. The experimental
groups included normal control group (NC; medium with
5.6mmol/L glucose), high glucose treatment group (HG;
culture medium with 10mmol/L (HG1), 20mmol/L (HG2),
or 30mmol/L (HG3) glucose), osmotic pressure control
group (OP; medium with 5.6mmol/L glucose + 24.4mmol/L
mannitol), andMG132 intervention group (withmedium that
contained 30mmol/L glucose + 1 𝜇mol/LMG132, in which
MG132 was added to the culture medium to block protein
ubiquitination). Cells were exposed to these treatments for
6, 12, 24, 48, and 72 h; protein and mRNA were extracted and
culture supernatants were collected for further study.

2.2. CYLD Overexpression Vector Construction and Trans-
fection. Mouse CYLD gene primers were designed and the
cyld gene was obtained by polymerase chain reaction (PCR)
amplification. A recombinant lentivirus vector harboring cyld
was generated by restriction enzyme (Jikai, Shanghai, China)
action on the specific domain and transformation between
cyld and vector. Lentivirus was purified and packaged using
a packaging mixture (Jikai). The HEK293 human embryonic
kidney T cells were transferred with the packaged lentivirus
and the multiplicity of infection (MOI) was detected by
fluorescence microscopy to optimize the infection condi-
tions. Stable overexpression of CYLD (LV-CYLD group) was
achieved using medium containing 1 × 108 transducing units

(TU)/mL of CYLD lentivirus (GMC MOI = 50). The blank
transfection group (LV-CON235 group) used medium with
1 × 108 TU/ml CON235 virus (GMC MOI = 50). Both were
stimulated using 30mmol/L glucose for 24 h at 37∘C. Cells
and culture supernatants were collected for Western blotting
and ELISA analyses.

2.3. siRNA Transfection. siRNA targeting CYLD (sense: 5-
GAG GAT CCC CGG GTA CCG GTC GCC ACC ATG
AGT TCA GGC CTG TGG AGC CAA G-3; anti-sense:
5-TCC TTG TAG TCC ATA CCT TTG TAC AGG CTC
ATG GTT GGA CTC-3) were synthesized by RiboBio
Biotechnology (Guangzhou, China). Transfection was done
using Lipofectamine� 2000 (Invitrogen, Karlsruhe, Ger-
many) following the manufacturer’s instructions. Experi-
ments were performed at 48 h after transfection. siRNA-
mediated knockdown of CYLD was achieved by growth of
cells in medium containing 100 nmol/L CYLD siRNA. These
cells were then stimulated by 30mmol/L glucose. Cells and
culture supernatants were collected for Western blotting and
ELISA analyses.

2.4. Protein Extraction and Western Blot. Total proteins were
isolated fromGMCs using a total protein extraction kit (Bey-
otime, Beijing, China). Proteins were separated by sodium
dodecyl sulfate-polyacrylamide gel electrophoresis and trans-
ferred to a polyvinylidene difluoride (PVDF) membrane
(Millipore, Billerica, MA). Immunoblotting was performed
using anti-CYLD goat polyclonal antibody (1 : 1,000; Abcam,
Cambridge, MA), anti-I𝜅B𝛼 mouse monoclonal antibody
(1 : 1,000; CST, Boston, USA), anti-p-I𝜅B𝛼 ser32/36 mouse
monoclonal antibody (1 : 1,000; CST, Boston, USA), anti-NF-
𝜅Bp65 mouse monoclonal antibody (1 : 2,000; CST, Boston,
USA), anti-p-NF-𝜅Bp65 ser536 mouse monoclonal antibody
(1 : 2,000; CST, Boston, USA), and anti-𝛽-actin rabbit mono-
clonal antibody (1 : 3000; Beyotime, Beijing, China). Images
were taken with a molecular imaging system (FUJI, Tokyo,
Japan).

2.5. RNA Extraction and Reverse-Transcription- (RT-) PCR.
Total RNA was extracted from GMCs using an RNA extrac-
tion kit (Tiangen Biotech, Beijing, China). Total RNA was
reverse-transcribed using an RNA PCR kit (Baoshengwu,
Dalian, China). cDNA was amplified in a gradient thermal
cycler (Eppendorf, Hamburg, Germany) using PCR Master
Mix (Baoshengwu). The results were determined using an
ultraviolet transilluminator and normalized to glyceralde-
hyde 3-phosphate dehydrogenase (GAPDH) gene expression.
The primer sequences were CYLD (forward, 5-CTT GCC
TGACTGGGACT-3; reverse, 5-TTCTGACCACCATCT
CG-3) and GAPDH (forward, 5-TGG CCT TCCGTG TTC
CTA C-3; reverse, 5-GAG TTG CTG TTG AAG TCG CA-
3).

2.6. Enzyme-Linked Immunosorbent Assay (ELISA). GMCs (1
× 104 per well) were seeded in 24-well plates and induced
by high glucose as described above. MCP-1, IL-6, and IL-
8 protein level in the culture supernatants were determined
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using commercially available ELISA kits (Jikai, Shanghai,
China) according to themanufacturer’s protocols.MCP-1, IL-
6, and IL-8 protein levels were determined by comparing the
samples to the standard curve generated by the kit.

2.7. Statistical Analysis. All data are obtained from at least
three independent experiments and are expressed as mean
± standard deviation (SD). Differences were statistically ana-
lyzed using one-way analysis of variance (ANOVA), followed
by the Least Significant Difference post hoc test for multiple
comparisons. A probability value of 𝑝 < 0.05 was considered
significant.

3. Results

3.1. High Glucose Inhibits the Expression of CYLD in GMCs.
To determine whether CYLD is regulated by glucose in
GMCs, we first detected CYLD proteins and mRNA by
Western blot andRT-PCR.As shown in Figure 1(a), compared
with the NC group, the relative CYLD mRNA and protein
expressions in GMCs (SV40 MES 13 and HBZY-1) gradually
decreased after treatment with 30mmol/L glucose for 6 h to
72 h and were lowest at 72 h (𝑝 < 0.05). Compared with the
NC group, the relative CYLDmRNA and protein expressions
were inhibited by different concentrations of high glucose
at 24 h, particularly in the 30mmol/L glucose group (𝑝 <
0.05; Figure 1(b)). However, there was no significant change
between the NC and OP groups, suggesting that osmotic
pressure had little effect on the inhibited expression of CYLD
in the high glucose medium. These data suggest that high
glucose inhibited CYLD expression in GMCs (SV40 MES 13
and HBZY-1) in a time- and dose-dependent manner.

3.2. High Glucose Induced the Activation of NF-𝜅B Inflamma-
tory Signaling by Phosphorylation and Ubiquitination Degra-
dation of I𝜅B𝛼. Compared with the NC group, the protein
expressions of p-I𝜅B𝛼, NF-𝜅Bp65, and p-NF-𝜅Bp65 were
significantly induced following 6, 12, 24, 48, and 72 h of
exposure to 30mmol/L glucose in a time-dependent manner
in mouse GMCs (SV40 MES 13) (𝑝 < 0.05; Figure 2(a)).
The protein levels of these signaling molecules were also
significantly induced by the different concentrations of high
glucose in a dose-dependent manner (𝑝 < 0.05; Figure 2(b)).
However, as an important inhibitory protein of NF-𝜅B path-
way, the levels of I𝜅B𝛼 protein were significantly decreased
by high glucose in time- and dose-dependent manners (𝑝 <
0.05; Figures 2(a) and 2(b)). After the proteasome inhibitor
MG132 treatment, I𝜅B𝛼, p-NF-𝜅Bp65 and NF-𝜅Bp65 protein
levels were partially reversed compared with the HG3 group
(𝑝 < 0.05), but p-I𝜅B𝛼 protein levels were not changed
significantly (𝑝 > 0.05). Moreover, no apparent differences
were found between the NC group and NC + MG132
group, suggesting thatMG132 partially reversed high glucose-
induced I𝜅B𝛼 ubiquitination degradation and NF-𝜅B activa-
tion (Figure 2(c)). Next, we used ELISA to determinewhether
high glucose could stimulate the release of MCP-1, IL-6, and
IL-8, which are downstream inflammatory cytokines of NF-
𝜅B signaling pathway. As shown in Figure 2(d), compared
with the NC group, levels of MCP-1, IL-6, and IL-8 protein

in culture supernatants were significantly increased by high
glucose in time- and dose-dependent manners (𝑝 < 0.05).
The collective data indicate that high glucose induced the
activation of NF-𝜅B inflammatory signaling by phosphory-
lation and ubiquitination degradation of I𝜅B𝛼.

3.3. siRNA-Mediated Knockdown CYLD Facilitates the Activa-
tion of NF-𝜅B Induced by High Glucose. We then investigated
the underlying mechanism by which CYLD deubiquitinase
was involved in the regulation of NF-𝜅B inflammatory
signaling inmouse GMCs. siRNAwere constructed to realize
silencing CYLD gene; the results showed that compared
with NC or the 30mmol/L glucose group, the protein and
mRNA expressions of CYLD were significantly decreased
by siRNA-CYLD (𝑝 < 0.05), suggesting that high-induced
downregulation of CYLD was significantly facilitated by
transfecting siRNA-CYLD (Figure 3(a)).Meanwhile,Western
blot revealed that, compared with the 30mmol/L glucose
group, the level of I𝜅B𝛼 protein was decreased by siRNA-
CYLD (𝑝 < 0.05), but the protein expressions of p-I𝜅B𝛼,
p-NF-𝜅Bp65, and NF-𝜅Bp65 were increased (𝑝 < 0.05)
(Figure 3(b)), suggesting that the high glucose-induced the
activation of NF-𝜅B was significantly facilitated by synergis-
tically treating siRNA-CYLD.

3.4. Overexpression of CYLD Reverses High Glucose-Induced
Activation of NF-𝜅B Signaling Pathway. To assess the involve-
ment of CYLD deubiquitinase in the regulation of NF-𝜅B
signaling, we established the lentivirus vector conferring
CYLD overexpression upon transfection of mouse GMCs.
Some mouse GMCs were also stimulated by 30mmol/L
glucose for 24 h. As shown in Figure 4(a), the mRNA
and protein expression levels of CYLD were significantly
increased byCYLDoverexpression comparedwith blank load
transfection group (𝑝 < 0.05). The high glucose-induced
decrease of CYLD expression was reversed by overexpression
of CYLD (𝑝 < 0.05), as was high glucose-inhibited I𝜅B𝛼
protein expression (𝑝 < 0.05; Figure 4(b)). Conversely,
high glucose-induced p-I𝜅B𝛼, NF-𝜅Bp65, and p-NF-𝜅Bp65
protein levels were significantly blunted by overexpression
of CYLD (Figure 4(b)), and similar results for the down-
stream inflammatory cytokines MCP-1, IL-6, and IL-8 were
observed by ELISA (Figure 4(c)). These results revealed that
high glucose-mediated activation of NF-𝜅B inflammatory
signaling was blunted by overexpression of CLYD, suggest-
ing that CYLD deubiquitinase negatively regulated NF-𝜅B
inflammatory signaling in GMCs.

4. Discussion

NF-𝜅B inflammatory signaling has an important role in the
occurrence and development ofDN [8].The activation ofNF-
𝜅B is mediated by the polyubiquitylation of phosphorylated
I𝜅B𝛼, followedby their proteasomal degradation [4, 9, 10].We
have shown that high glucose can activate NF-𝜅B signaling
through the phosphorylation and then ubiquitination of
I𝜅B𝛼. Moreover, high glucose may be involved in the patho-
genesis of DN by specifically impacting I𝜅B𝛼 sumoylation
[11]. The proteasome inhibitor, MG132, ameliorates kidney



4 BioMed Research International

CYLD

GAPDH

(SV40 MES 13)

CYLD

GAPDH

(HBZY-1)

CYLD

Re
la

tiv
e C

YL
D

m
RN

A
 ex

pr
es

sio
n

0.0

0.5

1.0

1.5

*

Re
la

tiv
e C

YL
D

(SV40 MES 13)

(HBZY-1)

SV40 MES 13
HBZY-1

∗
∗

∗

∗

∗

N
C

6
h

12
h

24
h

4
8

h
7
2

h

N
C

6
h

12
h

24
h

4
8

h
7
2

h

0.0

0.5

1.0

1.5

pr
ot

ei
n 

ex
pr

es
sio

n

72 h4824126NC

72 h4824126NC

-Actin

-Actin

CYLD

N
C

6
h

12
h

24
h

4
8

h
7
2

h

N
C

6
h

12
h

24
h

4
8

h
7
2

h

SV40 MES 13
HBZY-1

∗ ∗ ∗

∗
∗

∗
∗

∗

∗

∗∗

∗
∗

∗

∗

72 h4824126NC

72 h4824126NC

(a)

CYLD

GAPDH

(SV40 MES 13)

CYLD

GAPDH

(HBZY-1)

(SV40 MES 13)

(HBZY-1)

Re
la

tiv
e C

YL
D

m
RN

A
 ex

pr
es

sio
n

0.0

0.2

0.4

0.6

0.8

1.0

SV40 MES 13
HBZY-1

∗#

∗#

CYLD

CYLD

NC HG1 HG2 HG3 OP

NC HG1 HG2 HG3 OP

Re
la

tiv
e C

YL
D

pr
ot

ei
n 

ex
pr

es
sio

n

0.0

0.5

1.0

1.5

2.0

SV40 MES 13
HBZY-1

#

N
C

H
G
1

H
G
2

H
G
3

O
P

N
C

H
G
1

H
G
2

H
G
3

O
P

∗

∗

∗

∗

∗

OPHG3HG2HG1NC

OPHG3HG2HG1

∗#

N
C

H
G
1

H
G
2

H
G
3

O
P

N
C

H
G
1

H
G
2

H
G
3

O
P

∗

NC

∗
∗

∗

∗
∗

-Actin

-Actin

(b)

Figure 1: CYLD protein and mRNA expression after high glucose challenge for various times and various glucose concentrations determined by
Western blot and RT-PCR. (a) GMCs (SV40MES 13 andHBZY-1) were treated with 30mmol/L glucose for 6, 12, 24, 48, and 24 h, andWestern
blot and RT-PCR were performed to detect the expression of CYLD. (b) GMCs (SV40 MES 13 and HBZY-1) were treated with the indicated
concentrations of glucose or mannitol for 24 h. The gray graph shows the relative statistical values for CYLD protein and mRNA expression
in each group.The data were normalized to GAPDH/𝛽-actin and are expressed as mean ± SD; ∗𝑝 < 0.05 compared with NC group; #𝑝 < 0.05
compared with 30mmol/L glucose (HG3) group.
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Figure 2:High glucose induces the activation of NF-𝜅B signaling and release of MCP-1, IL-6, and IL-8. (a) Protein expressions of I𝜅B𝛼, p-I𝜅B𝛼,
NF-𝜅Bp65, and p-NF-𝜅Bp65 in lysates of mouse GMCs treated with 30mmol/L glucose for 6, 12, 24, 48, and 72 h were detected by Western
blot. (b) Protein expressions of I𝜅B𝛼, p-I𝜅B𝛼, NF-𝜅Bp65, and p-NF-𝜅Bp65 in lysates of mouse GMCs treated with an indicated concentration
of high glucose for 24 h as detected byWestern blot. (c) MG132 partially reversed high glucose-induced I𝜅B𝛼 ubiquitination degradation and
NF-𝜅B activation. (d) Release of the inflammatory cytokines MCP-1, IL-6, and IL-8 in the cell culture supernatant was quantified by ELISA.
Data were normalized with respect to 𝛽-actin and are expressed as mean ± SD. The gray graphs show the relative statistical values in each
group and confirmed these trends. ∗𝑝 < 0.05 compared with NC group; #𝑝 < 0.05 compared with 30mmol/L glucose (HG3) group.
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Figure 3: siRNA-mediated knockdownCYLD facilitated the activation of NF-𝜅B induced by high glucose. (a) RT-PCR andWestern blot detected
themRNA and protein expression of CYLD inmouse GMCs treated with 30mmol/L glucose and (or) CYLD siRNA for 24 h. (b)Western blot
detection of the expression of I𝜅B𝛼, p-I𝜅B𝛼, NF-𝜅B, and p-NF-𝜅B in mouse GMCs treated with 30mmol/L glucose and (or) CYLD siRNA
for 24 h. Data were normalized with respect to 𝛽-actin and are expressed as mean ± SD.The gray graphs show the relative statistical values in
each group and confirmed these trends. ∗𝑝 < 0.05 compared with theNC group; #𝑝 < 0.05 compared with the 30mmol/L glucose stimulation
group.

lesions and attenuates DN by inhibiting I𝜅B𝛼, SnoN, and
Smad7 protein ubiquitination degradation [12, 13]. These
studies suggest that targeting the UPP may be a potential
target for the treatment of DN.

Ubiquitination is a dynamic process that can be counter-
balanced by deubiquitinating enzymes including the tumor
suppressor CYLD [6]. The human CYLD gene is located on
chromosome 16q12.1 and encodes a protein of 956 amino
acids; the C-terminal region of CYLD contains a catalytic

domain with sequence homology to ubiquitin-specific pro-
teases (USP) family members [14]. The initial clue to the
signaling function of CYLD came from an RNA interference-
based functional screening study, which identified CYLD as a
DUB that negatively regulates NF-𝜅B activation. Overexpres-
sion of CYLD leads to a decrease inNF-𝜅B activity induced by
several receptors including TNFR1, CD40, TLR4, EDAR, and
LMP1 [15, 16]. The critical role of CYLD in NF-𝜅B regulation
suggests the involvement of this DUB in important biological
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Figure 4: Overexpression of CYLD reverses high glucose-induced activation of the NF-𝜅B signaling pathway. (a) RT-PCR and Western blot
detection of the mRNA and protein expression of CYLD in mouse GMCs treated with 30mmol/L glucose and (or) overexpression of CYLD
for 24 h. (b) Western blot detection of the expression of I𝜅B𝛼, p-I𝜅B𝛼, NF-𝜅Bp65, and p-NF-𝜅Bp65 in mouse GMCs treated with 30mmol/L
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processes. One prominent function of CYLD is the regulation
of immune response and inflammation [17]. CYLDnegatively
regulates the induction of proinflammatory mediators by
Streptococcus pneumoniae and Escherichia coli [18]. CYLD−/−
mice do not develop spontaneous tumors; however, they
are highly susceptible to dextran sulfate sodium-induced
colitis and azoxymethane-induced tumor development [19,
20]. Thus, CYLD plays a critical role in the suppression of
tumor proliferation [21]. In addition, CYLD is suggested to
be involved in the induction of cell death [22]. Reduced
CYLD expression is also shown to increase the survival of
several cell types [23, 24]. However, the association between
deubiquitinase CYLD and NF-𝜅B signaling in DN remains
unclear. In the present study,we found that high glucose dose-
and time-dependently downregulated the protein andmRNA
expressions of CYLD in GMCs (SV40 MES 13 and HBZY-1)
and increased the expression levels of p-I𝜅B𝛼, NF-𝜅Bp65, and
p-NF-𝜅Bp65, and furthermore induced the release of MCP-
1, IL-6, and IL-8. These results showed that both CYLD and
NF-𝜅B inflammatory signaling pathway could be regulated
by high glucose, suggesting that CYLD could be involved in
the regulation of NF-𝜅B inflammatory signaling under high
glucose stress.

Since CYLD can cleave K63 in addition to linear linkages,
its functions are not defined by the cleavage of linear chains
alone. Previous studies reported that CYLD binds to IKK𝛾
and its upstream signaling components including TAK1,
TRAF2, TRAF6, and RIP1 [14–16]. In particular, CYLD
activity interferes with the NF-𝜅B signaling by catalyzing
the specific K63-polyUb chains from IKK𝛾, TRAF2, and
TRAF6, without affecting the K48-polyUb chains of I𝜅B𝛼
[25]. However, recent research revealed that CYLD inhibited
NF-𝜅B signaling by deconjugating the polyubiquitylation of
phosphorylated I𝜅B𝛼 proteins and rendered resistance to
murine hepatocyte death [26]. Whether CYLD inhibits the
activation of NF-𝜅B signaling through the deubiquitination
of I𝜅B𝛼 in high glucose conditions is unclear. In this study,
high glucose-inhibited expression of I𝜅B𝛼 was significantly
reversed by the overexpression of CYLD, and p-I𝜅B𝛼, NF-
𝜅Bp65, and p-NF-𝜅Bp65 proteins levels were significantly
decreased. In accordance with NF-𝜅Bp65, similar profiles of
proinflammatory cytokines MCP-1, IL-6, and IL-8 released
from GMCs were reversed by overexpression of CYLD,
suggesting that high glucose-induced activation of NF-𝜅B
inflammatory signaling was blunted by overexpression of
CYLD. On the contrary, compared with high glucose group,
the level of I𝜅B𝛼 proteins was more obviously decreased
by synergistically treating siRNA-CYLD, and p-I𝜅B𝛼, NF-
𝜅Bp65, and p-NF-𝜅Bp65were evidently increased, suggesting
that high glucose-induced activation of NF-𝜅Bwas facilitated
by siRNA-mediated knockdown of CYLD. We speculate that
CYLD deubiquitinase negatively regulates NF-𝜅B inflamma-
tory signaling by deconjugating the polyubiquitylation of
phosphorylated I𝜅B𝛼, followed by inhibiting activation of
NF-𝜅B signaling under high glucose environments.

However, it must be pointed out that overexpression of
CYLD did not totally reverse high glucose-induced acti-
vation of NF-𝜅B signaling, suggesting that there must be

other mechanisms involved in the cross-talk of inflammation
induced by high glucose. Even so, our study suggest a
potential therapeutic target for the inhibition of the NF-𝜅B
inflammatory signaling and treatment of DN. An increasing
number of studies have reported that the target drugs of
CYLD play an important role in the treatment of various
disease. A study reported that, as novel MALT1 inhibitors, 𝛽-
lapachone analogs exhibited potent antiproliferative activity
and inhibited the cleavage of CYLD mediated MALT1; this
may be a promising therapeutic target for the treatment of
aggressive subtype of diffuse large B-cell lymphoma [27]. In
another study, interference with CYLD completely restored
glucocorticoid resistance in children with acute lymphoblas-
tic leukemia (ALL), suggesting that targeting CYLD may be
a pharmacological approach to treatments for patients with
refractory ALL [28]. In view of the fact that the regulatory
mechanisms of NF-𝜅B signaling are extremely complex, the
establishment of an animal model for DN and targeting renal
CYLD intervention are necessary further studies, which will
focus on the interaction among CYLD and inflammatory
signaling to clarify the molecular mechanisms in the patho-
genesis of DN and other diabetic complications.

In conclusion, the present study found that high glucose
significantly inhibited the expression of CYLD and acti-
vated NF-𝜅B inflammatory signaling in a dose- and time-
dependent manner. These high glucose-induced effects were
facilitated by siRNA-CYLD but blunted by overexpression of
CYLD.The present results support the involvement of CYLD
deubiquitinase in the regulation of NF-𝜅B inflammatory
signaling induced by high glucose, implicating CYLD as a
potential therapeutic target of DN.
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