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ABSTRACT

Background: Long non-coding RNA (LncRNA)is associated with disease progression. It is reported that
LINC01087s highly expressedin cancerand participatesin tumorigenesis.However,whether it regulatesthe
developmentof gliomahasnot beenstudied. So,the goalof this researchis to determinethe role of LINC0108
in gliomasandto provide potential targetsfor clinical treatment.

Methods: The gene expressionwas detected by quantitative reversetranscriptase polymerasechain reaction
(QRTPCR)RNnd Westernblotting (WB). Cellproliferation was analyzedby CCK&nd colony formation test, and
apoptosis was detected by flow cytometry. Luciferase report experiment and RNA Binding Protein
Immunoprecipitation confirmedthe interaction between LINC01087miR-384and Bcl2. Theeffect of regulating
LINC01080n the growth of gliomawas confirmedin vitro.

Results: The LINCO0D87 expression was up-regulated in clinical glioma samples (n = 35). Furthermore
LINC01087silencing can obviously suppress the proliferation of glioma cells and induce apoptosis
Mechanically we found that LINC0108Wasthe molecularspongeof miR-384.LINC0108¢ouldinhibit the miR-
384 expressionand boost the Bcl2 expressionthrough sponge expressionof miR-384. The repair of Bcl2
effectively savedthe proliferation and apoptosisof gliomacellslackingLINC01087.

Conclusion:LINC01087s highly expressedin glioma and can participate in the growth of gliomathrough miR-
384/Bclk2 axis.So,it is a potential therapeutictarget.

INTRODUCTION quite remarkable to understand and probe intg | i o ma 6
molecular mechanism and employ effective methods for

Glioma is the most aggressive tumor [1]rekent study diagnosis and treatment.
found that the incidence of intracranial tumors was
21/100,000, accounting for 2% of all cancers.

Thereinto, glioma accounted for more than 50%, and

Long noncoding RNA (IncRNA), over 200 nucleotides
long, lacks proteirtoding ability [7, 8]. Early studies

the 5Syear survival rate was less than 15 months [2].
Currently, the clinical treatment planrfglioma hinges

on the size, location, type of tumors and age of patients.

It mainly includes surgery, radiotherapy and chemo
therapy and gene therapyi . Nevertheless, research
has found that traditional chemotherapy patients are
prone to drugesistance, thus remarkably increasing the
recurrence rate during treatment. It is also the main
reason for the failure of clinical treatment [6]. Up to
now, the pathogenesis of

have discovered that INCRNA plays a certain part in the
development of tumors and various diseases, especially
in targeted therapy, clinical diagnosis and prognosis [9,
10]. Other studies have found that it also promotes or
inhibits tumor growth and increases tumor sensitivity to
chemotherapy drugs in differentnhors [11, 12]. For
instance, Fu et al. found that LncRNA PVT1 could
accelerate tumorigenesis and glioma progression by
regulating miR (microRNAJL28-3p/GREM1 axis and

g BMPosigral patikways[13]. Anpthey rasgaich found thal s |
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TMPO-AS1, a proliferatiorassociaté long norcoding
RNA, was a latent therapeutic target for tripkgative
breast cancer [14]. LINC01087, as a newly discovered
INcRNA, has been studied relatively little in tumors.
Currently, known references show that it is highly
expressed in breast aaan, and can mediate miR/mMRNA
axis to take part in tumor occurrence [15]. We discovered
that LINC01087 was also highly expressed in glioma
through GEO (gene expression omnibus) chip analysis,
and predicted that it might mediate #84/Bcl2 axis to
take m@rt in the development of glioma.

Therefore, this research
expression and potential mechanism in glioma and
provide potential targets for clinical treatment.

a

RESULTS
Expression of LINC01087 increases in glioma

By analyzing the LINC01087 expression in GSE103229
expression profiling, we found that the expression in
glioma increased dramatically (Figure 1A). gRTR
also manifested that the expression in glioma patients
was obviously higher than that in the CG (Kig1B). In
addition, by detecting the expression in glioma cell lines,
we also discovered that the LINC01087 relative level in
U87, SHG44, U251 and H4 cells increased markedly
(Figure 1C). This suggested that it might be involved in
the development of gima.

Knocking down LINC01087 can suppress growth of
glioma and induce apoptosis

To further understand the role of LINC01087 in glioma,
we established shINC01087 plasmid and transfected
shLINC01087#1 into U87 and U251 cells (Figure,2A
2B). Cell growh and apoptosis were tested via G8K
cloning experiment, flow cytometry and WB
experiment. CCK8, colony formation, and Edu assays
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manifested that cell viability, cloning, and proliferation
were markedly suppressed after transfection of sh
LINC01087#1 (kgure 2Q 2E), while flow cytometry
manifested that this induced apoptosis (Figure 2F).
Moreover, WB experiments showed that the expression
of Bax, cleCaspase, PARP and cyt protein after
transfection was obviously higher than that ofNsB
group, while the Bcl2 protein expression was
dramatically lower (Figure 2G). Meanwhile, the
depletion of LINC01087 by shINC01087#1 enhanced
the relative caspas® activity in the glioma cells
(Figure 2H). It indicated that inhibiting LINC01087
comld induce m@poptdsicand meduwe IglloMNaC @ell 0 8 7 €
proliferation.

There is a regulatory relationship between
LINC01087 and miR-384, Bct2

LncRNA has been proved to be miRNA sponge in
tumor cells. To study whether LINC01087 could
regulate miR, we first detmined its localization in
glioma cells by fluorescencén situ hybridization
(Figure 3A). After that, we found that LINC01087 was
primarily situated in the cytoplasm of glioma cells.
Then, we predicted that there was a potential binding
site between mi8384 and LINC01087 through starBase
website. To prove this, we verified it by RIP and dual
luciferase report experiment (Figure 3B). It manifested
that miR384-agomiR could effectively nhibit the
fluorescence activity of LINCO108WT (Figure 3C),
while RIP analysis found that both LINC01087 and
miR-384 were enriched by amgo2 in glioma cell
lysate. LINC01087 could regulate mi84 (Figure
3D),and itbdés worth nodfmRg t
384 increased markedly after LINC01087 was knocked
down. To further understand the mechanism of
LINC01087/miR384 axis, we predicted the potential
MRNA downstream of miF884. There was a targeted
binding site between mik84 and BclR through
starBase and TargetScan prediction. For further
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Figure 1 Expression of LINC01087 in glionta) Relative expression of LINC01087 in GSE103229 expression proffirg)(001).(B)
The relative expression of LINC01087 in tumor tissues of glioma patients was detectedP@RIRP <0.001).(Q The relative expression
of LINC01087 in glioma cells was tested by-BBR (heansP<0.05 compared with HEB cellsneansP < 0.01compared with HEB cells).
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verification, we conducted a duliciferase report. The
results indicated that the fluorescence activity ofBcl
WT could be inhibited by miR84-agomiR, and the
Bcl-2 mRNA and protein expression in gliancells
transfected with miRB84-agomiR was obviously
inhibited (Figure 3E, 3F). To determine whether-Bcl
was regulated by LINC01087/miB84 axis, we co

expression. However, after -t@nsfection of sh
LINC01087#1 and antiniR-384, there was no marked
difference in Bcl2 mRNA and protein expression
compared with Vector, which was observed by gRT
PCR and Western blatnalysis. Furthermore, through
correlation analysis, we found that m#84 was
negatively correlated with LINC01087 and Bl

transfected shINC01087#1 and antniR-384,
respectively. In the end, we found that amtR-384

expression in tumor tissues of glioma patients (Figure
3G). These studies suggested that LINC01087 could

alone upregulated BeR2 mMRNA and protein regulate miR384/Bcl2 axs.
us7 U251
A ; B c
3 15 * 815 1.0 -o- sh-NC 1.0 -o- sh-NC
8 o 8 £ = sh-LINCO1087#1 £ = sh-LINCO1087#1
z —t z £ 08 £ 08
210 53 10 2 4 8
23 23 = 06 * 5 06
£ 52 : : :
$% _ £ F} s
“‘go‘s - ‘zgo.s '_,'o‘ g“
3 2 § 02 8oz
S0 %an 0. T T 0. T
H H
*(, '\.\ ,\"" 24h 48h 72h 96h 24h 48h 72h 96h
& &
& &
>
& &
D Edu DAPI Merge
80 80
150
] 2 F 60 ‘E 60
s w @ =
2 100 2 H
g s 40 £ a0
3 z T 3 " 3 e
£ so s S § 20 g 2
2 3 3 -
z 2
[ % 3. 0
i sh-NC  sh-LINC0O1087#1 Sh-NC  sh-LINCO1087#1
uz2s1
&
"P\\P."\ .ﬁ @‘\‘\ R ‘};\l‘
o ¢ 5 3 U
F sh-NC sh-LINCO1087#1 G & & &g &
! — el u
’ E 2 re— & & - — 26401 §§
[ S I PP I - —_— - o b IS i
R | _— - — — — — 17%0a s
o et i £ 20
| | £ — — - - N H
_ - o2} - - Eal % 15 vy o — — 81KDa 8
o FT1 f '§ 10 — — — — | — — 36KDa
Sy E P g
> Ll |l <s
s o o ﬁ@‘ & P
o B o & O & ¢ ¥ ¢
o «\x é“ “* @«‘ . & g & F & u2s1
& N < s Bak2 _ 207 - e
FITC \«\‘; V\é 2000 K B3 sh-LINCO1087#1
S S Bax — — - — o — 21k0a ;ﬁ"
]
CeCaspased | wmm w. & &
e-Caspase —_— — 1708 ,‘E‘g'
PARP — — - & - R 113KDs i,
Cytc — . — — — — 81KDa il
0.
GAPDH — — — — — — o
H us? U251
3.0
) - 2 3.0
2 = 2 *x
2 2.5 £ 25
Ll o
e 2.0 %
2 3 20
2 45 2
Qe ] 1.5
o o
2 1.01 2 10
=1 £
3 L]
g 054 g 05
0.0 T T 0.0 T

Sh-NC  sh-LINCO1087#1 Sh:NC  sh-LINCO108781

Figure 2 Downrregulating LINC01087 can inhibit the proliferation of glioma cells and induce apopt@s)sThe relative
expression of LINC01087 in the constructee B¥IC01087 plasmid was tested by €¢RIR.(B) The relative expression in glioma cells
transfected with sHLINC01087#1 was detected by ¢RIR(Q Viability of glioma cells transfected with-siNC01087#1 was measured by
CCK8 test. (D) Colonyformation ability changes of glioma cells transfected wsthLINC01087#1 were tested by clone experimdBy.
Proliferation of glioma cells transfected with-siNC01087#1 was analyzed by Edu agspyhe apoptosis rate of glioma cells transfected
with shLINC01087#1 was detected by flow cytome{§) The changes of apoptosislated proteins in glioma cells transfected with-sh
LINC01087#1 were analyzed by \{H} The relative caspas8 activity was measured by the caspabsactivity kit. (P<0.05).
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LINC01087 regulates miR384Bcl-2 to participate
in glioma proliferation and apoptosis

In the above study, we have confirmed that
LINC01087 can regulate miR84/Bct2 axis, but it's
vague whether it is involved in glioma growth. Hence,
we conducted a rescue experiment. First of R;T-
PCR detection found that wnegulating miR384 had
no effect on LINC01087, but pcDNAINC01087
could inhibit the oveexpression of miF884 after
transfection of miR384agomiR (Figure 4A).
Afterward, we found that the proliferation and cloning
of cels were obviously enhanced and the apoptosis
rate decreased after transfection of pcDNA
LINC01087 alone, while the proliferation and cloning
were obviously inhibited after transfection of miR
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384-agomiR alone, which induced apoptosis (Figure
4Bi 4D). Howeve, after cetransfection of pcDNA
LINC01087 and miR384-agomR, they were pro
liferated and cloned. This suggested that LINC01087
could take part in glioma growth through miR
384/Bcl2 axis (P < 0.05).

Moreover, we validated the expression of -Bgl
LINC01087, and miR384 in the glioma cells transfected
with shLINC01087 or caransfected with shLINC01087
and antimiR-384 or pcDNABcI-2 (Figure 5A). The cell
viability and colony formation numbers were megsed
and cell apoptosis and casp&sactivity were induced by
the depletion of LINC01087, while the inhibition of miR
384 or the overexpression of Btlcould reverse the
effect in the cells (Figure 5BE).
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Figure 3 LINCO0D87 regulates miRB84 to take part in the proliferation and apoptosis of gliom#a) Fluorescencen situ
hybridization determined the distribution of LINC01087 in glioma.c@)sTargeted binding and mutation sites of rR8B4, LINC01087 and
Bct2. (O The effect of miB84-agomiR on fluorescence activity of LINCO108I7 and Be2-WT was tested by dual luciferase repg®) miR
384 was identified in LINC01087 compl@k.The relative expression changes of-BchRNA and protein in glioma cells afteartsfection of
miR-384-agomiR were tested by gFPICR and WB tegE) The relative expression changes ofBohRNA and protein in glioma cells after co
transfection of sH.INC01087#1 and aatiR 384 were tested by gqRPFCR and WB teg6) The correlatiorbetween miR384 and LINC01087,
Bct2 in glioma patients was analyzed by Pearson {e8&0.05 ~ P<0.001).
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Knocking down LINC01087 can suppress tumor
growth in nude mice

At the end of the study,

in vivo. We built a xenograft tumor model and injected
the glioma cells transfected with-&iNC01087#1 into
nude mice subcutaneously. We found that the tumor
volume and quality of shINC01087#1 grop were
markedly inhibited (Figure 6A 6B), the miR384
expression in tumor tissues increased markedly, while
the Bcl2 expression was obviously inhibited (Figure
6C). In addition, Western blot analysis showed that the
expression of prapoptosis related pteins in tumor
tissues of nude mice in 4HNCO01087#1 group
increased markedly, while the B2l expression
decreased dramatically (Figure 6D). It suggested that
LINC01087 could suppress the growth of glioma by
regulating miR384/Bcl2 axis.
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DISCUSSION

Recently, the morbidity of glioma has gradually

w igcredsed [16]. B findig lo thé gath&yenésk isatef e «

key to prevent and control it. In this experiment, we
found that the LINC01087 expression in glioma tissues
and cells increased obviously, and it coultl @ miR

384 sponge and participate in the development of
glioma by regulating BeP.

More and more studies have shown that IncRNA acts as
a competitive endogenous RNA (ceRNA) in the
carcinogenesis of tumors [17]. LINC01087 isxawly
discovered IncRNA located on human chromosome
2921.1. However, the research on LINC01087 in tumors
is very simple, mainly in BC [18, 19]. Our study found
that the LINC01087 expression in glioma increased
obviously, which suggested that it might remal the
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Figure 4LINC01087 regulates miB84/Bcl2 to take part in the proliferation and apoptosis of gliomé) gRFPCR detected the
relative expression levels of LINC01087 and-38#Rin cells after ctransfection.(B) Proliferation of glioma dés after cetransfection was
tested by CCR. (O The changes of cloning of glioma cells aftetreasfection were detected by cloning experime() The apoptosis rate
of glioma cells after ctransfection was tested by flow cytometryP<0.05)
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Figure 5LINC01087 regulates miB84/Bcl2 to take part in the proliferation and apoptosis of gliom#&) gRFPCR detected the
relative expression levels of BGILINC01087, and m884 in cells after ctransfection.(B) Proliferation of glioma cells & cotransfection

was tested by CCK (Q The changes of cloning of glioma cells aftetreasfection were detected by cloning experime(id) The apoptosis
rate of glioma cells after eransfection was tested by flow cytometr(E) The relativecaspased activity was measured by the caspsse

activity kit. (P<0.05 ~P<0.01).
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