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ton of many human cancer
types. However, the detailed roles a and the underlying mechan-

isms are not fully understood o determine whether LINC00525 could

modulate the oncogenicity
underlying these tumor-pr
Methods: Reverse-transcr
assess LINC005
ration, and invasiveness in vitro and tumor growth in

e CCK-8 assay, flow cytometry, migration and invasion

25 expression levels were detected in chordoma tissues. The pro-
invasive abilities of chordoma cells in vitro and their tumor growth
cre suppressed by the LINC00525 knockdown, whereas apoptosis was induced by
istically, LINC00525 acted as a molecular sponge of microRNA-505-3p (miR-

Conclusion: LINC00525, a pro-oncogenic long noncoding RNA, promotes chordoma
progression by regulating the miR-505-3p—~HMGB1 axis. The LINC00525-miR-505-3p—
HMGBI1 pathway may be a novel therapeutic target in chordoma.
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Introduction

Chordoma is a type of rare malignant bone tumor associated with a morbidity rate
of 0.08 per 100,000 persons.' Chordomas, which develop from benign notochordal
rests, account for approximately 1-4% of all bone tumors.” These tumors are
characteristically low-grade, highly invasive, and chemo-resistant.> Currently, sur-
gical excision and radiotherapy are the primary types of therapies applied to
chordomas.* Despite considerable advances in chordoma diagnostic and treatment
strategies in the last decade, the overall survival duration remains approximately 5
years, and no noticeable improvements in the prognosis of patients have been
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reported.”® This unsatisfactory clinical outcome is largely
attributable to a lack of understanding of the pathogenesis
of chordoma.” Furthermore, this malignancy is difficult to
treat due to an appallingly high recurrent rate, which has
been reported to range from 44% to 78%.%° Hence, a
comprehensive study of the molecular biological processes
underlying chordoma oncogenesis and progression may
help to identify potential targets for cancer diagnosis and
management.

Long noncoding RNAs (IncRNAs) are RNA molecules
with lengths exceeding 200 nucleotides.'® Although these
IncRNAs do not code proteins, they perform other crucial
functions in both normal body development and disease
pathology by directly or indirectly modulating protein
expression.'’ The regulatory actions of IncRNAs on phy-
siological and pathological processes are mediated by dif-
ferent molecular mechanisms, including IncRNA—
microRNA (miRNA), IncRNA-protein, and IncRNA-
mRNA interactions.'*'* A growing number of studies
have shown the aberrant expression of numerous
IncRNAs in chordomas.'*'> LncRNAs can exert tumor-
suppressive or cancer-promoting activities during chor-
doma initiation and progression and may contribute to

nosis, and management.
The expression of IncRNA LIN

I7.18 " Nonetheless, detad

LINC00525 in chord

tors that pordoma progression. The
molecular eve@underlying the tumor-promoting activ-
ities of LINCO0052%@ chordoma cells were also illustrated
in detail.

Materials and Methods

Tissue Samples

Thirty-three chordoma tissue samples were collected from
patients with chordoma who were admitted to the Second
Xiangya Hospital (Xiangya, China). Seventeen nucleus
pulposus tissue samples were obtained from patients who

underwent total sacrectomy. All tissue samples were stored
in liquid nitrogen. The Ethics Committee of The Second
Xiangya Hospital approved the study protocol
(#20160911), which was performed in accordance with
the Declaration of Helsinki. Written informed consent
was obtained from all the participating patients. The exclu-
sion criteria for our study included a history of radiother-
apy, chemotherapy, or other therapies or a second primary

cancer.

Cell Culture

The human chordoma cell lines

(ATCC, Manassas, VA,
a mixture of Iscove,

rmo Fisher Scientific, Inc),
(Gibco; Thermo  Fisher
d 1% L-glutamine (Gibco; Thermo

ell Transfection

e small interfering RNAs (siRNAs) designed to target
INC00525 (si-LINC00525) specifically and negative
control siRNA (si-NC) were purchased from RiboBio
(Guangzhou, China). The oligonucleotides miR-505-3p
mimic and miR-505-3p inhibitor were chemically synthe-
sized by GenePharma (Shanghai, China). Negative control
miRNA mimic (miR-NC) and NC inhibitor served as the
controls for the miR-505-3p mimic and miR-505-3p inhi-
bitor, respectively. The empty pcDNA3.1 vector and
pcDNA3.1 plasmid harboring the full-length HMGBI
cDNA sequence (pcDNA3.1-HMGB1) were acquired
from GeneChem Co., Ltd. (Shanghai, China). Cell trans-
fection was performed using the Lipofectamine 2000
reagent (Invitrogen; Thermo Fisher Scientific).

Isolation of Cytoplasmic and Nuclear
RNA Fractions

The nuclear and cytoplasmic fractions of chordoma cells
were separated using a Cytoplasmic and Nuclear RNA
Purification Kit (Norgen, Thorold, ON, Canada). RNA
was extracted from both fractions and analyzed using the
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reverse-transcription quantitative polymerase chain reac-
tion (RT-qPCR) method.

RT-qPCR
Total RNA was isolated using the TRIzol reagent
(Invitrogen; Thermo Fisher Scientific) and reverse-tran-
scribed into cDNA using the PrimeScript™ RT Reagent
Kit (Takara Biotechnology Co., Ltd., Dalian China). Next,
gPCR was performed to quantify HMGBI mRNA and
LINCO00525 wusing SYBR Premix Ex Taq (Takara
Biotechnology Co., Ltd.). GAPDH was chosen as an inter-
nal reference for the expression of HMGBI mRNA and
LINCO00525.

To evaluate miR-505-3p expression, the miRNeasy
Mini Kit (Qiagen GmbH, Hilden, Germany) was used to
isolate miRNA from tissue samples or cells. Reverse tran-
scription was conducted using the miScript Reverse
Transcription Kit (Qiagen GmbH), while PCR amplifica-
tion was performed using the miScript SYBR Green PCR
Kit (Qiagen GmbH).

The expression of miR-505-3p was normalized to that
of U6 small nuclear RNA. Relative gene expression levels
were analyzed using the 2744 method.

Cell Counting Kit 8 (CCK-8) Assay

The CCK-8 reagent (Beyotime Institute of Ra

density of each
recorded andgmms

capacity was assessed using 24-well

abers with inserts (Corning Incorporated,
Corning, NY, 8A). Prior to the assay, Matrigel (BD
Biosciences, San Jose, CA, USA) was added to coat the
membrane (8 um pore size) in each well, and the chambers
were incubated at 37 °C for 2 h. Next, the upper chambers
were loaded with 5 x 10 cells resuspended in 200 pL of
FBS-free culture medium. The lower chambers were cov-
ered with 500 uL of culture medium supplemented with
20% FBS. After a 24-h incubation at 37 °C with 5% CO,,
the noninvasive cells were gently removed with a cotton

swab. The invasive cells were fixed with 4% paraformal-
dehyde, stained with 0.1% crystal violet, washed exten-
sively with phosphate-buffered saline, and air dried. The
migration assay procedures were identical to the invasion
assay procedures except that the membranes were not
precoated with Matrigel. Finally, the cells that had tra-
versed the membranes were imaged and counted under
an inverted microscope (Olympus, Tokyo, Japan).

Flow Cytometric Analysis

The Annexin V-Fluoresceig anate (FITC)
Apoptosis Detection Kit Diego, CA,
USA) was used to d Transfected

enograft Experiments

iral vectors expressing either short hairpin RNA
(shRNA) specific for LINCO00525 (sh-LINC00525) or
negative control nonsensical sequence (sh-NC) were con-
structed by GenePharma. To obtain cells in which
LINCO00525 was stably silenced, U-CH1 cells were trans-
duced with lentiviral vector expressing either sh-
LINCO00525 or sh-NC and subjected to puromycin selec-
tion for 2 weeks.

The animal procedures were approved by the
Institutional Animal Care and Use Committee of the
Second Xiangya Hospital (#20180428), and were executed
in accordance with NIH guidelines for the care and use of
laboratory animals. BALB/c nude mice (male; age 4-6
weeks; Shanghai Laboratory Animal Research Center,
Shanghai, China) were inoculated subcutaneously with
U-CHI1 cells engineered to stably express either sh-
LINCO00525 or sh-NC. The lengths and widths of the
tumors were measured every 5 days, and the tumor volume
was calculated using the formula: volume (mm?®) = 0.5 x
length (mm) x width? (mm?). On day 30 post-injection, all
the mice were euthanized, and the subcutaneous xenograft
tumors were resected, weighed, and stored for subsequent
RT-gqPCR and Western blotting analysis.
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Bioinformatics Analysis

StarBase 3.0 (http://starbase.sysu.edu.cn/) was used to pre-
dict the potential miRNA(s) that would bind to
LINCO00525. The potential target mRNA(s) of miR-505-
3p were identified using the miRDB tool (http://mirdb.org/
miRDB/index.html), starBase 3.0, and TargetScan (http://

www.targetscan.org/vert 60/).

Luciferase Reporter Assay

Fragments of LINC00525 containing either the predicted
wild-type (wt) miR-505-3p-binding site or mutant (mut)
site were constructed and inserted (separately) into the
psiCHECK™.-2
Corporation, Madison, WI, USA). The recombinant luci-

luciferase reporter vector (Promega
ferase reporter plasmids were respectively designated as
wt-LINC00525 and mut-LINC00525. The wt-HMGBI1
and mut-HMGBI1 plasmids were constructed using a
similar experimental process. Chordoma cells were co-
transfected with either wt or mut reporter plasmid and
miR-505-3p miR-NC
Lipofectamine 2000 reagent. After a 48-h culture period,

either mimic  or using
the luciferase activity was quantified using the Dual-
Luciferase™ Reporter Assay Kit (Promega). Renilla luci-
ferase activity was normalized to firefly luciferg

activity.

RNA Immunoprecipitation (RIP) Assay
A RIP assay to assess the interaction betwcdp

RNA-Binding  Protein Imm
(Millipore, Billerica, MA). Chor,

uman anti-Argonaute 2
IgG (Millipore).

buffer at 4

Western Blotting
Precooled RIPA lysis buffer (Beyotime;
China) with
(Beyotime) was used to isolate total proteins from the

Shanghai,
supplemented protease  inhibitors
cells. The total-protein concentrations were determined
the

(Nanjing KeyGen Biotech Co., Ltd.). Equal amounts of

using Bicinchoninic Acid Protein Assay Kit

protein were subjected to sodium dodecyl sulfate 10%

polyacrylamide gel electrophoresis and subsequent

electrophoretic transferred onto polyvinylidene fluoride
membranes. Next, the membranes were blocked in 5%
nonfat milk diluted in Tris-buffered saline containing
0.1% Tween 20 (TBST). The membranes were then
incubated with primary antibodies specific for HMGBI
(1:1000 dilution in TBST; cat. No. ab79823; Abcam,
Cambridge, UK) or GAPDH (1:1000 dilution in TBST;
cat. No. abl128915; Abcam). Following an overnight
incubation at 4 °C, the membranes were rinsed thrice
with TBST and probed with horseradish peroxidase-con-

jugated secondary antibody (1:500Q on in TBST;

Immobilon  Western
(Millipore). GAPDH a,

Statistical Anal
standard deviations.
to analyze differences
e-way analysis of variance and

c test were used to characterize
multiple groups. The Pearson correla-
s applied to examine the association

esults

LINC00525 Downregulation Promotes
Cell Apoptosis but Suppresses Cell
Proliferation, Migration and Invasion in

Chordoma in vitro
First, GEPIA (http://gepia.cancer-pku.cn/) was used to

identify the expression of LINCO00525 in human can-
cers. Notably, LINC00525 was upregulated in the
majority of human cancer types (Figure 1A). To
address the dysregulation of LINC00525 in chordoma,
RT-gPCR was conducted to detect the expression of
this IncRNA in 33 chordoma tissues and 17 nucleus
pulposus tissues. LINC00525 was shown to be over-
expressed in chordoma tissues relative to pulposus
tissues (Figure 1B).

To examine whether LINCO00525 exerts critical roles
in cellular process, LINCO00525 interference was
induced by transfecting in U-CH1 and U-CH2 cells
with si-LINC00525. RT-qPCR analysis presented that
all of the three siRNAs was effective (Figure 1C).
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LINCO00525 Acts as a miR-505-3p Sponge

in subsequent  in Chordoma Cells

To unveil the molecular events underlying the tumor-pro-
moting activities of LINC00525 in chordoma, the subcel-
lular localization of LINC00525 was first predicted by
IncLocator (http://www.csbio.sjtu.edu.cn/bioinf/
and U-CH2 cells (Figure 1D).  |ncLocator/). This analysis predicted that LINC00525
In addition¥ggansfection with si-LINC00525 led to an  aq mainly distributed in the cytoplasm (Figure 2A). To
increased freqipcy of apoptosis in U-CHI and U-CH2  ¢onfirm this prediction, the cytoplasmic and nuclear RNA
cells, as demonstrated by the flow cytometric analysis  fractions of U-CH1 and U-CH2 cells were isolated, and
(Figure 1E). Furthermore, migration and invasion assays  the data further corroborated the largely cytoplasmic loca-
revealed that the loss of LINC00525 restricted both the  tion of LINC00525 (Figure 2B). Accumulated studies have
migration (Figure 1F) and invasion (Figure 1G) of declared that cytoplasmic IncRNAs could exert their reg-
U-CHI and U-CH2 cells. These results suggest that ulatory roles by acting as competing endogenous RNAs

y suppressed the prolifera-

LINCO00525 is upregulated and executes cancer-promot-  (ceRNAs) or molecular sponges for miRNAs in human
ing roles in chordomas. cancers.'”?! Hence, StarBase 3.0 was used to predict
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binding sequences are also presented. (D) Luciferase reporter assay was performed in U-CHI
LINC00525 and miR-505-3p mimic or control (miR-NC). (E) Radioimmunoprecipitation assay
in chordoma cells. (F) RT-qPCR analysis of the expression of miR-505-3p in 33 chordoma tiss|
revealed an inverse correlation between miR-505-3p and LINC00525 expression in the chor

cells when LINC00525 expression was knocked down. **P <0.01.

potential miRNAs that may be sponged by LINCO005
during cancer genesis and progression,> >
to possess a putative binding site
(Figure 2C) and was therefore chos
reconfirmation.

Luciferase reporter assay wi
binding between LINCO005

LINC00525 was clea:
cells after the |

D). RIP assay demonstrated
ment of both LINC00525 and miR-
Ago2-immunoprecipitated

the increased e
505-3p the
(Figure 2E), which further supported a direct interaction
between LINC00525 and miR-505-3p in chordoma. Next,
RT-qPCR analysis illustrated that miR-505-3p was weakly
expressed in chordoma tissues (Figure 2F) and was nega-
tively associated with LINC00525 expression (Figure 2G;
r = —0.6844, P < 0.0001). To further verify the potential
involvement of LINC00525 in modulating miR-505-3p
expression, RT-qPCR analysis was performed to detect

in pellet

d U-CH2 cells. Here, the downregulation of
INCO00525 obviously promoted the expression of miR-
5-3p in U-CHI1 and U-CH2 cells (Figure 2H). In sum-
mary, these results proved that LINC00525 could act as a
ceRNA in chordoma by directly sponging miR-505-3p.

miR-505-3p Overexpression Exerts
Inhibitory Activities on Chordoma Cell

Behaviors

We next investigated the specific roles of miR-505-3p in
chordoma cells. Here, gain-of-functional assays were per-
formed using the miR-505-3p mimic. Transfection with
this mimic induced a remarkable upregulation of miR-
505-3p in U-CHI1 and U-CH2 cells (Figure 3A). CCK-8
assays presented an impaired proliferative ability in miR-
505-3p overexpressing-U-CH1 and U-CH2
(Figure 3B). In addition, the ratios of apoptotic U-CH1
and U-CH2 cells were increased noticeably after upregula-

cells

tion of miR-505-3p, as demonstrated by flow cytometric
analysis (Figure 3C). The migration and invasion assays
illustrated that ectopic miR-505-3p expression reduced
U-CH1 and U-CH2 cell migration (Figure 3D) and
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Figure 3 Ectopic microRNA-505-3p (miR-505-3p) expression inhibits U-
miR-505-3p expression was remarkably upregulated in U-CHI and U-C@R
cytometric analyses were used respectively to determine the proliferation
NC). (D, E) The migration and invasion of miR-505-3p overexpressing-U-

invasion (Figure 3E). Therefore, mi
oncogenic miRNA in chordoma

harbor a comP@mentary binding site for miR-505-3p
(Figure 4A). Luciferase reporter assay indicated that the
luciferase activity of wt-HMGBI1 was suppressed in
U-CHI1 and U-CH2 cells following the introduction of
miR-505-3p mimic. However, this inhibitory action was
abolished when the binding sequences were mutated
(Figure 4B). Additionally, RT-qPCR confirmed the strong
expression of HMGB1 mRNA

(Figure 4C). Pearson correlation coefficient analysis

in chordoma tissues

-505 -3p mimic, as verified by RT-qPCR. (B, C) CCK-8 and flow
-CHI and U-CH2 cells transfected with miR-505-3p mimic or control (miR-
K was examined by migration and invasion assays. **P <0.01.

verified the inverse correlation between miR-505-3p and
HMGB1 mRNA expression in the chordoma tissues
(Figure 4D; r = —0.7263, P < 0.0001). Additionally, the
HMGB1 mRNA (Figure 4E) and protein (Figure 4F)
levels were noticeably reduced when miR-505-3p was
overexpressed in U-CH1 and U-CH2 cells.

Next, we attempted to address whether LINC00525
could control HMGBI expression in chordoma cells.
U-CH1 and U-CH2 cells were transfected with si-
LINCO00525 or si-NC, and HMGBI1 expression was mea-
sured. Notably, the levels of both HMGBI mRNA
(Figure 4G) and protein (Figure 4H) were decreased in
U-CH1 and U-CH2 cells after the knockdown of
LINCO00525. A correlation analysis revealed a positive
correlation between HMGB1 mRNA and LINCO00525
expression in chordoma tissues (Figure 4I; r = 0.6394, P
< 0.0001). To illustrate the interaction of miR-505-3p with
LINC00525 and HMGBI in chordoma cells, U-CH1 and
U-CH2 cells were co-transfected with si-LINC00525 and
either the miR-505-3p inhibitor or NC inhibitor. RT-qPCR
and Western blotting analyses verified that si-LINC00525
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coefficient analysis evaluated the relationship be
in U-CHI and U-CH2 cells after miR-505-3p,

downregulated
(Figure 4J)
on was partly recovered
miR-505-3p inhibitor.
data illustrate that LINCO00525 posi-
B1 expression in chordoma cells by

by
Collectively, t
tively regulates HF
binding competitively to miR-505-3p.

LINCO00525 Exerts Its Functions in
Chordoma Cells via the miR-505-3p/
HMGBI Axis

Rescue assays were designed and conducted to confirm
that LINC00525 exerted its cancer-promoting functions in
chordoma cells via the miR-505-3p/HMGBI1 axis. The

iR-505-3p) in chordoma cells and thereby increases high mobility group box |
the 3'-UTR of HMGBI. (B) U-CHI and U-CH2 cells were co-transfected with
rol (miR-NC). After 48 h, luciferase activity was detected to validate the binding of

ted in 33 chordoma tissues and 17 nucleus pulposus tissues via RT-qPCR. (D) Pearson correlation
GBI mRNA expression in chordoma tissues. (E, F) The mRNA and protein levels were measured
ffects of LINC00525 knockdown on HMGBI mRNA and protein expression were explored in
Bl mRNA in chordoma tissues was explored using a Pearson correlation analysis. (J, K) U-CH|
ether and either the miR-505-3p inhibitor or NC inhibitor, and changes in HMGBI mRNA and protein
espectively. **P <0.01.

follow-up assays were performed using the miR-505-3p
inhibitor, and the transfection efficiency data are presented
in Figure 5A. U-CH1 and U-CH2 cells transfected with si-
LINCO00525 were further transfected with miR-505-3p
inhibitor or NC inhibitor. CCK-8 assay and flow cyto-
metric analysis data respectively verified that
LINCO00525 inhibited cell proliferation (Figure 5B) and
improved cell apoptosis (Figure 5C) in U-CHI1 and
U-CH2 cells. However, these effects were neutralized in
response miR-505-3p
Additionally, the use of miR-505-3p inhibitor partially
abolished the suppressive effects of si-LINCO00525 on the
migratory (Figure 5D) and invasive (Figure 5E) capacities
of U-CH1 and U-CH2 cells.

Si-

to inhibitor  co-transfection.
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Meanwhile, Western blotting was employed to e
the transfection efficiency of HMGBI overexprd

plasmid pcDNA3.1-HMGBI1, and the re

knockdown-induced
cell proliferation
apoptosis (Figure
duction. Fug

suggest that [QC00525 promotes chordoma progression
through the miR~505-3p/HMGBI1 axis.

LINCO00525 Depletion Inhibits Tumor
Growth in vivo

Finally, in vivo xenograft experiments were performed to
analyze the effect of LINC00525 on chordoma tumorigeni-
city in vivo. The volumes of tumor xenografts were smal-
ler in sh-LINCO00525-treated mice than in sh-NC-treated
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ng intergeni
itor,vand the efficienc

acoding (LINC) 00525 knockdown in chordoma cells.
the former was determined by RT-qPCR. (B, C)
or or NC inhibitor. CCK-8 assay and flow cytometric analysis were performed to
were subjected to migration and invasion assays. **P <0.01.

e 7A and B). Simultaneously, the tumor
iohts were demonstrably lower in the mice inoculated
with” U-CH1 cells engineered to stably express sh-
LINCO00525 (Figure 7C). Furthermore, the expression of
LINCO00525, miR-505-3p and HMGBI in the tumor xeno-
grafts was measured. A lower level of LINC00525
(Figure 7D) and higher level of miR-505-3p (Figure 7E)
were detected in the tumors collected from the sh-
LINCO00525 group, compared to tumors from the sh-NC
group. Furthermore, the RT-qPCR and Western blotting
data affirmed that HMGB1 mRNA (Figure 7F) and protein
(Figure 7G) levels were weakly expressed in tumor xeno-
grafts that originated from stably LINC00525-silenced
U-CHI1 cells. Our results suggest that LINC00525 pro-
motes the tumorigenesis of chordoma cells in vivo by
regulating the miR-505-3p/HMGBI1 axis.

Discussion

LncRNAs have recently attracted considerable attention,
and an increasing body of evidence indicates the dysregu-
lation of numerous IncRNAs in chordoma.'*'> This dys-
regulation correlates significantly with the clinical
outcomes of chordoma patients.'® Functionally, IncRNAs
play key regulatory roles in the formation and evolution of

chordoma.'*'> Hence, IncRNAs are likely to have the
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Figure 6 Upregulation of high mobility group box | (HMGBI

cells transfected with pcDNA3.1-HMGBI or pcDNA3.I. (§
U-CHI and U-CH2 cells after co-transfection with si-

lated with the stage and lymph node metastasis.'”
The overall survivi@of patients with non-small cell lung
cancer in the high-LINC00525 group was notably shorter
relative to the patients in the low-LINC00525 group.'”
High LINCO00525 expression has been also identified in
colorectal cancer.'® In contrast, the LINC00525 expression
profile in chordoma remains under-investigated. In this
study, the TCGA normal and GTEx databases were used
to perform the initial analysis of LINC00525 expression in

and the data demonstrated the

human cancers,

U-CH1 U-CH2

genic noncoding (LINC) 00525 deficiency-induced suppression of chordoma cell
blotting was performed to quantify HMGBI protein levels in U-CHI and U-CH2
ometric analysis were carried out to assess the proliferation and apoptosis of

BB| or pcDNA3.I. (D, E) The assessment of migratory and invasive abilities in the

overexpression of LINCO00525 in nearly all types of
human cancer types. Our data further verified that
LINCO00525 is strongly expressed in chordoma tissues.
LINCO00525 performs an oncogenic function in the
progression of non-small cell lung cancer, where it influ-
ences cell proliferation, colony-formation, migration, and
invasion.'” In colorectal cancer, LINC00525 inhibition
suppresses cancer cell stemness properties and oxaliplatin
sensitivity.'® Even though the roles of LINC00525 in
multiple human cancers have been well studied, the func-
tions of this IncRNA in chordoma were explored for the
first time in this study. Chordoma cells were subjected to
loss-of-function assays to determine whether LINC00525
contributes to chordoma progression. Interference with
LINCO00525 expression led to reductions in chordoma
cell proliferation, migration, and invasion and an increase
in apoptosis in vitro. Additionally, the knockdown of
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LINCO00525 decelerated the growth of chordoma tumors in

vivo.
The

have been confirmed as the critical mechanisms

interactions between IncRNAs and miRNAs

lying the IncRNA-mediated malignant phenoty

abrogating miRNA-induced translg
and/or mRNA degradation.”® Hgggi

sequences withi
assay and R

correlation of % miRNA with LINC00525 expression.
The depletion of LINCO00525 led to an increase in miR-
505-3p expression and decreased in HMGBI1 expression.
Further experiments revealed that the inhibition of miR-
505-3p could reverse the suppressive action of
LINCO00525 knockdown on the expression of HMGBI1
expression in chordoma cells. Collectively, these results
suggest that LINC00525 acts as a ceRNA of miR-505-
3p and thus increases HMGB1 expression.

graft volumes, which were
h-NC) groups. (C) Weights of
red by RT-qPCR. (F, G) HMGBI
and Western blotting, respectively.

a tumor-suppressor during carci-
cancer progression and is downregulated in
es.”>* To the best of our knowledge, this

mechanisms of action of miR-505-3p in chordoma.
ata indicate that miR-505-3p is downregulated in
chordoma, whereas exogenous miR-505-3p expression
attenuates the malignant chordoma cell phenotype. An
in-depth mechanistic study identified HMGB1 mRNA as
a direct miR-505-3p target in chordoma cells.

HMGBI, which is located on human chromosome
13q12, encodes a highly conserved DNA-binding protein
that can translocate from the cytoplasm to the nucleus and
interact with transcription factors, nucleosomes, and
histones.?” Previously, HMGBI was proven to act as an
oncogene by affecting a wide spectrum of biological activ-
ities in human cancers.”® > HMGB1 was validated as a
master driver of tumorigenesis and tumor progression,
largely achieved via pro-inflammatory interactions with
toll-like receptor 4 in particular, as well as the receptor
for advanced glycation end products.’' Furthermore, sev-
eral important signaling pathways can be activated by
HMGBI, thereby promoting the hallmarks of cancer.*
Our results suggest that miR-505-3p directly targets
HMGB1 mRNA and thus suppresses the aggressive beha-
vior of chordoma cells. Judging by our findings,
LINCO00525 interacts directly with miR-505-3p and acts
as a molecular sponge for miR-505-3p, thereby preventing
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