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Transcription Factor ETS1 Promotes Glioma Cell Growth by Activating LncRNA XIST
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Abstract: Objective To explore the biological function and downstream mechanism of ETS1 in glioma.
Methods Bioinformatics and immunohistochemistry were used to analyze the differential expression
characteristics of ETS1 in gliomas; qRT-PCR was employed to detect the expression level of ETST mRNA
and IncRNA X-inactive specific transcript (XIST). CCK-8 and 5-ethyl-2 -deoxyuridine experiments were
conducted to detect cell growth. Western blot was used to detect the expression of apoptosis-related proteins
(Bax, Bak, Bcl-2). PROMO database was utilized to predict the binding sites between ETS1 and XIST
promoter. Dual-luciferase reporter gene assay and chromatin immunoprecipitation-quantitative polymerase
chain reaction assays were performed to verify the binding relationship between ETS1 and the XIST promoter
region. cBioPortal database was used to analyze the correlation between the expression of ETS1 mRNA and
XIST in glioma tissues. Results The expression levels of ETS] mRNA and protein were significantly
upregulated in glioma (P<0.05). The depletion of ETS1 significantly inhibited the proliferation of glioma cells
and promoted cell apoptosis (P<0.05). ETSI could target and bind with the XIST promoter and promote the
expression of XIST (P<0.05). The overexpression of XIST reversed the effects of ETS1 on the proliferation
of glioma cells and the promotion of cell apoptosis (P<0.05). Conclusion ETSI1 is highly expressed in
glioma tissues. It could promote the expression of IncRNA XIST, boost the proliferation of glioma cells, and
inhibit cell apoptosis.
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*: P<0.05, ***: P<0.001; A: the differential expression of ETS1 in glioblastoma and low-grade glioma was analyzed using GEPIA online database;
B: the expression of ETS1 in glioma and its adjacent tissues was analyzed using UALCAN database; C: the expression of ETS1 in 58 glioma tissues
and adjacent tissues was detected by immunohistochemistry; D-E: the ETS] mRNA expression levels in 58 glioma tissues and cell lines were

detected by qRT-PCR.
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Figure 1 Expression characteristics of ETS1 in glioma
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Table 1 Relationship between ETS1 expression in glioma
tissues and clinicopathological data of patients
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(n=29) (n=29)
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Male 15 18
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*: P<0.05; **: P<0.01; ***: P<0.001; A: qRT-PCR was used to detect the expression level of ETS] mRNA in U87 and LN229 cells after transfection
with si-ETS1#1 or si-ETS1#2; B: CCK-8 assay was conducted to detect the activity of U87 and LN229 cells after transfection with si-ETS1#1 or si-
ETS1#2; C: EdU assay was used to detect the proliferation of U87 and LN229 cells after transfection with si-ETS1#1 or si-ETS1#2; D: Western blot
was adopted to detect the expression levels of apoptosis-related proteins (Bax, Bak, Bcl-2) in U87 and LN229 cells after transfection with si-ETS1#1

or si-ETS1#2.
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Figure 2 ETS1 knockdown inhibited glioma cell proliferation and promoted cell apoptosis
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**: P<0.01; ***: P<0.001; A: PROMO database predicted the binding site of ETS1 to the XIST promoter; B: cBioPortal database was used to analyze
the correlation between ETS1 mRNA and XIST expression in glioma tissues; C: dual-luciferase reporter assay was conducted to examine the effect of
ETS1 overexpression on the luciferase activity of XIST-WT and XIST-MUT; D: ChIP-qPCR was used to detect the binding of ETSI to the XIST
promoter region; E: qRT-PCR was utilized to detect the expression level of XIST in U87 and LN229 cells after transfection with si-ETS1#1 or si-
ETS1#2; F: qRT-PCR was used to detect the expression level of XIST in 58 glioma tissues and adjacent tissues; G: Pearson correlation analysis was

performed on the expression of ETSI mRNA and XIST in glioma tissues; H: the expression level of XIST in glioma cell lines and NHA cells was

detected by qRT-PCR.
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R TR A0 ) 0 e TR, XTSTEL 9 UF S A 1F
Z M BE, eSS i, XISTHR Y 8UiE
HF, @ HImiR-132-3p k2 A8 HE5a 20 i g 43
B, HUIR AR, XISTYE R 4 4URI 20 i 2 rh 2
W Y, JIfE i P45 miR-34aFIMET/PI3K/AKT
5 1 O e A PR B ANt g

XISTHE A A R R A, AU XTISTAT il
R AN M AR R, I S e A e X I A Y R
FERS, WF Y 3% W XISTAE B oogd vf b, HGE i
miR-133a/SOXARM i HF 41 M 3G T8 AL ia
5% & Bk 32 IR XIST ] 38 18 4% miR-329/CREB1
AR DR TR AN S . (=228, JEMEI AR T A



e 334 . AR Y8t 212024 5551555587 Cancer Res Prev Treat,2024,Vol.51,No.5
A B Us7 C Us7
1.5 us7 0.87 -+ si-NC 601 e
2 = si-ETS1#1 &
< ¢ = —+ si-ETS1#1/XIST z *
.S S 0.61 . o)
éﬁLm = 8 401
s & = 3 04 z
(S o =
£ & 0.5 2 £ 20
85" £ 024 a
o = E D
~ X< § o
m
0 0 : r . 0-
si-NC  si-ETS1#1 si-ETS1#1/ 24h 48h 72h si-NC  si-ETS1#1 si-ETS1#1/
XIST XIST
LN229
. LN229 101 = SL.NC <0- LN229
z = si-ETS1#1 8
<Zc 5 o ik }g 0.8 - si-ETS1#1/XIST ) % 604
e . Z 0.6 ° x>
= & ] 2 401
25 o 0.4- 5
= > ©
55 b= 02 2,
&= i "E
0 : - :
si-NC  si-ETS1#1 si-ETS1#1/ 24h 48h 72h si-NC  si-ETS1#1 si-ETS1#1/
XIST XIST
U87 LN229
si-NC  si-ETS1 si-ETSI#1/ si-NC  si-ETS1 si-ETSI#1/
D #1 XIST us7 #1 XIST = LN229
£ S1mmsi-NC g 57 mmsi-NC
Bax S | mmsi-ETS1#1 Bax & | emsi-ETS1#1
« 44 B3 si-ETS1#1/XIST - ! 5 41 mmsi-ETSI#1/XIST
[=} = - } =}
Bak 234 v BakF_ Ban e | 2 3
§ 2 dkkk ok E g o
£ Bel-2 5
Bel-2 g ok v, o
z 1 P £
= <
< —_—
= . s
[B-actin - - @ 0- Practin| S - - | -
Bax Bak Bcl-2 Bax Bak  Bcl-2

*: P<0.05; **: P<0.01; ***: P<0.001; A: qRT-PCR was used to detect the expression level of XIST in U87 and LN229 cells after co-transfection of
si-ETS1#1 and XIST; B: CCK-8 assay was performed to detect the activity of U87 and LN229 cells after co-transfection of si-ETS1#1 and XIST; C:
EdU assay was used to detect the proliferation of U87 and LN229 cells after co-transfection of si-ETS1#1 and XIST; D: Western blot was employed
to detect the expression levels of apoptosis-related proteins in U87 and LN229 cells after co-transfection of si-ETS1#1 and XIST.

4

I FRIEXIST A E S5 AR E TS 1% i JoR Y68 40 B 3 5 0 1= A 24 1

Figure 4 Overexpression of XIST reversed the effect of ETS1 knockdown on the proliferation and apoptosis of glioma cells
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