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circ_EPHB4 synergizes with YTHDF3 to promote glioma progression via m°’A-dependent

stabilization of Wnt3

JIN Chen, LIU Jingping, LIU Bo, FEI Xiyun, LIAO Yuxiang
Department of Neurosurgery, Xiangya Hospital, Central South University, Changsha 410008, China

Abstract: Objective To investigate the oncogenic role of circular RNA circ_EPHB4 in glioma and its molecular mechanism.
Methods Microarray analysis was performed to identify the differentially expressed circRNAs in glioma tissues. The effects of
circ_EPHB4 on glioma cell migration, invasion and epithelial-mesenchymal transition (EMT) in vitro and tumorigenicity in vivo
were assessed using scratch wound healing assay, Transwell invasion assay and nude mouse models bearing subcutaneous
tumors. RNA immunoprecipitation (RIP), RNA stability assays, and gene overexpression and silencing techniques were
employed to validate the synergistic regulatory effect of circ EPHB4 and the N6-methyladenosine (m°A) reader protein
YTHDE3 on Wnt3 expression. Results Circ_EPHB4 was significantly overexpressed by 2.3 folds (/1og2FC|=1.2, P<0.01) in
glioma tissues compared to the adjacent tissues, and by 2.5 folds in glioma cell line U373 compared to normal cells (P<0.001).
Overexpression of circ_EPHB4 significantly enhanced migration and invasion of glioma cells, and promoted the expressions of
EMT markers N-cadherin and vimentin. In the tumor-bearing mouse models, the tumor volume in circ_ EPHB4 overexpression
group was significantly greater than that in the control group, and the lung metastatic foci increased by 4.2 folds.
Overexpression of circ. EPHB4 promoted oncogenesis by upregulating Wnt3 expression, while YTHDF3 extended the half-life
of Wnt3 mRNA in an mGA—dependent manner. Simultaneous knockdown of circ. EPHB4 and YTHDE3 resulted in an obvious
reduction of Wnt3 mRNA expression by up to 47% compared to its level following knocking down either circ_EPHB4 or
YTHDE3 alone. Conclusion Circ_EPHB4 and YTHDF3 promote glioma progression by jointly targeting the Wnt3 signaling
pathway, which may provide a new therapeutic strategy for gliomas.
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Fig.1 circ_EPHB4 is upregulated in glioma. A: Differential RNA expression analysis shows increased
circ_EPHB4 expression in glioma. B: qRT-PCR confirms increased expression of circ_EPHB4 in glioma
(***P<0.001). C: circ_EPHB4 expressions are significantly higher in glioma cell lines U251, A172, SHG44,
LN229, and U373 than in normal human brain astrocyte HEB cells. *P<0.05, **P<0.01, ***P<0.001 vs HEB.
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Fig.2 circ_EPHB4 promotes glioma cell migration, invasion, and EMT. A: qRT-PCR of circ_EPHB4 expression in glioma
cells after transfection with circ_EPHB4-overexpressing plasmids or circ_ EPHB4 siRNA (**P<0.01). B: Scratch wound
healing assay for evaluating glioma cell migration ability following circ_ EPHB4 overexpression or knockdown (scale bar
=100 um). C: Transwell invasion assay for assessing glioma cell invasion ability after transfection (scale bar=50 um). D:
Western blotting of EMT-related proteins (E-cadherin, N-cadherin and vimentin) in glioma cells following circ_ EPHB4
overexpression or knockdown. Data are presented as Mean+SD from 3 independent experiments. *P<0.05 vs siRNA NC;
"P<0.05vs pcDNA3.1 NC.
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Fig3 circ_EPHB4 promotes tumorigenesis and metastasis of glioma cells in nude mice. A: Number of
pulmonary metastatic nodules in each group. B: Subcutaneous tumor volume at different time points in
each group. C: Subcutaneous tumor weight in each group (*P<0.05, **P<0.01, ***P<0.001). D: qRT-PCR
analysis of mRNA expressions of E-cadherin, N-cadherin, vimentin) in subcutaneous tumors. E:
Immunohistochemicalanalysis of protein expressions of E-cadherin, N-cadherin, and vimentin in
subcutaneous tumors from each group. **P<0.01, ***P<0.001 vs siRNA NC group; “*P<0.01, **P<0.001 vs
pcDNA3.1NC group.



+ 2326 - J South Med Univ, 2025, 45(11): 2320-2329 http://www.j-smu.com
pcDNA3.1 circ EPHB4
A &b‘ B Blank pcDNA3.1 circ EPHB4 Wnt3 siRNA +Wnt3 siRNA
<§
RS
NS
- %Vb ,‘)%& =
> X =
Q’\‘b‘ & &Q
e L
2 § -4
5, ey
- W mmew |GAPDH

3
Q
D QSQ\
xQ
S ,\“ééiﬁ
N T®
8§ & &

- - E-Cadherin

S s M| N-Cadherin
B s B BN Vimentin

S B 8 G:roH

Wnt3 siRNA pcDNA3 1 circ. EPHB4+Wnt3 siRNA
& Ked AP et \‘ -1 ¢ ‘._‘
x _.\'t..,{'.z R ”w‘ *&:"-{" 7' .
? e Ty D ) -"';.; L “,'.' E‘ﬁ/&
". ';0 ‘.’ ‘~ v : i L ", e \;s\‘i, . o
| R i GEA e p RV
5 edh geh .11‘3-4 -\ . o oal
. .. \‘u' "‘- et ~"' '? y wt"' o0 L]
A LIV gt
i ol t': "' v ¢ F oLy ". u"‘fn
“ ‘iq' j' \‘; % ; g‘ﬁﬁ‘t‘ / / : .l‘
aite Wy % R SRR Aby 4 ‘;Z
I A S P07 SRR Y Kooy Y
Ak N i

$ A fayie
b she 2 e

E4 circ EPHB4I@IT_HiE Wnt3 FRIARHER BB

Fig.4 circ_EPHB4 promotes glioma cell metastasis by upregulating Wnt3 expression. A: Overexpression of circ_ EPHB4 enhances
Wnt3 expression, and circ_EPHB4 knockdown suppresses Wnt3 expression. B: Scratch wound healing assay for evaluating the
effect of Wnt3 knockdown on glioma cell migration following circ_EPHB4 overexpression (scale bar=50 pm). C: Transwell
invasion assay for assessing the impact of Wnt3 knockdown on invasion ability of circ_EPHB4-overexpressing glioma cells (scale
bar=50 um). D: Western blotting for evaluating the effects of Wnt3 knockdown on expressions of E-cadherin, N-cadherin and

vimentin in circ_EPHB4-overexpressing glioma cells.
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Fig.5 YTHDEF3 enhances Wnt3 mRNA stability in an m6A-dependent manner. A: Direct interaction
between YTHDEF3 and Wnt3 mRNA in U3T3 and SHG44 cells. B: Effect of YTHDF3 knockdown on Wnt3
expression. C: Positive correlation between YTHDEF3 and Wnt3 expression in the StarBase database. D:
Effect of circ EPHB4 on the interaction between YTHDEF3 and Wnt3 RNA. E: Effect of combined
knockdown of circ. EPHB4 and YTHDEF3 on Wnt3 mRNA expression. *P<0.05, **P<0.01, ***P<0.001.
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