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[Abstract] Objective To explore the role and mechanism of RNA m°A methyltransferase Wilms' tumor 1-associated protein
(WTAP) in epithelial-mesenchymal transition (EMT) of glioblastoma cells and its association with transcription factor JUNB.
Methods

levels of transforming growth factor B (TGF-), WTAP, and JUNB in glioblastoma multiforme (GBM) and normal brain tissues were

(1) Based on the Cancer Genome Atlas (TCGA) and Genotype-Tissue Expression (GTEx) databases, the expression

analyzed, as well as their diagnostic and prognostic values for GBM. The correlation of TGF-3, WTAP, and JUNB with gliomas of
different WHO grades was analyzed using the Chinese Glioma Genome Atlas (CGGA) database. Spearman correlation analysis was
performed to assess the correlation between TGF- 3 and m6A methyltransferases. (2) An EMT model was established in human
astrocytoma U87-MG cells through TGF-f3, induction. qRT-PCR and Western blotting were employed to detect the expression levels
of WTAP, JUNB, matrix metalloproteinase 2 (MMP2), and N-cadherin. The migration capacity of U87-MG cells was evaluated by
wound-healing and Transwell assays. An m°A RNA methylation quantification kit (colorimetric) was used to detect RNA m°A
methylation modification levels. A stable cell line with low expression of WTAP was constructed to investigate the effects of WTAP
knockdown on the migration ability of U87-MG cells, as well as the expression of JUNB. (3) A protein-protein interaction network
was constructed using STRING database and GeneMANIA database, followed by gene ontology (GO) and KEGG pathway
enrichment analyses to explore the biological processes, molecular functions, cellular components, and signaling pathways potentially
involved in TGF-3/WTAP/JUNB. Gene set enrichment analysis (GSEA) was performed on JUNB-related genes to investigate their
(1) The expression levels of TGF-3, WTAP, and JUNB were significantly higher
in GBM (P<0.001), positively correlated with WHO grades of glioma (P<0.001). Glioma patients with high expression of all three

potential downstream signaling pathways. Results

genes had shorter overall and disease-free survival (P<0.001). Spearman analysis showed that the expression of TGF-3 in GBM was
positively correlated with WTAP (r=0.175, P=0.023), but no significant correlation with other m6A methyltransferases (P>0.05). (2) After
TGF- B, treatment, the level of m°A methylation modification of total RNA in U87-MG cells significantly increased (P<0.001).
Wound-healing assay and Transwell assay results showed that the migration ability of U87-MG cells was significantly increased after
TGF-B, treatment (P<0.01), while WTAP knockdown significantly reduced the migration ability of U87-MG cells (P<0.01). qRT-
PCR and Western blotting results showed that the mRNA and protein expression levels of WTAP, N-Cadherin, MMP2, and JUNB in
U87-MG cells were significantly increased after 48 h of TGF-f3, induction (P<0.001), while WTAP knockdown significantly reduced
the mRNA and protein expression of JUNB (P<0.001). (3) The TGF-B/WTAP/JUNB-related protein-protein interaction network
was constructed, which was primary involved in mRNA modification and EMT. GSEA results showed that JUNB-related signaling
pathways were closely associated with glioma malignant progression. Conclusions TGF-[3, WTAP, and JUNB are all associated
with GBM malignant progression and poor patient prognosis. TGF-3 may enhance total RNA m°A modification by promoting the
expression of m6A methyltransferase WTAP, and WTAP subsquentaly upregulates transcription factor JUNB, thereby promoting

EMT and malignant progression of GBM.
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clusterProfiler 14, (3.14.3 Hﬁzl-‘) P TR AR B T
(gene set enrichment analysis, GSEA).
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g B, HBULII R, BN A S e R A
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PrimeScript™ RT Master Mix( H 4<% H B2 A= ¥ 5 R A7
PR T]) . OD,q,/OD,, LL1H A 1.8~2.0 Y RNA, #A47ff
ML, #7r7 h EB BER B RT KN 20 pl{R R
XTERAS RNAREAFEAT S 5% o (3 9 b SuperReal
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TGF-3 expression in glioblastoma (GBM) and its effects on glioma patients
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2.3 GBM 1 TGF-B 5 WTAP DIAMi meA T 5L4: 4 il
BIFHSCAE AT 76 GBM /3 RNA meA &1 it H 3
W, FRWTAPAL, 45 METTL3 . METTL14,
VIRMA/KIAA1429, ZC3H13. RBM1S, RBM15B, “:
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2 AU F R B IR (P<0.05) 7, METTL3, METTLI14,
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Y 2 35 B B I v T OE Ik 41 2 (P<0.001, B A 1,
https://dx. doi. org/10.11855/j. issn. 0577-7402.0359.2025.
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5 1) Spearman AH SCYE 43 Hr 45 R s, 7E GBM H,
TGE-B 5 H I FE i METTL3 . METTL14, VIRMA/
KIAA1429 ., ZC3H13., RBM1S. RBMISB 7% £ ] i
A S (P>0.05, BfFIEl 2, https://dx.doi.org/10.11855/
jissn.0577-7402.0359.2025.0522F])
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AL TGE-B, 15 S 48 h e, FEEH NI, FRHN
B FOIRZS (1 3A) . TGE-B, A0 BHREH 41 Jifd & RNA m°A H

*P<0.05, ***P<0.001

FE A 0 B 4 B 2H (0.52840.003 vs. 0.416+0.005,
P<0.001, K 3B)o Spearman FH e M ﬁ’*ﬁﬁ N, 1
GBM HTWTAP 5 |- b5 i #) E-45 %6 75 11 (E-cadherin,
CDH1) YA 5 A 54 (r=-0.217, P=0.005, [&3C);
TGF-B 7£ GBM H1 [ 3k 5 WTAP £ 1E A 56 (r=0.175,
P=0.023, [&13D). fififd 4] IR 5 56 F Transwell 2 fifd i
HINFELIR 45 R B R, TGE-B, ZbH 5 Y US7-MG 4
it ) 9 A R B L T % A 4 (35.10096+2.0729% vs.
4.030%+3.470%, P<0.001), T 40ME%M £ F Xt
M8 2l 433.667+26.407 vs. 292.000+23.431, P=0.002)
(BI3E—F), £ TGE-B,1%5F48h/5, US7-MG 4l
WTAP, N-cadherin, MMP2 mRNA 33k 7K 3400 & 7t
F (12.475£0.994 vs. 1.000+0.022, 71.094+5.948 uvs.
1.046+0.402, 5.445+0.127 vs. 1.003+0.087, P<0.001,
[¥13G). Western blotting Kl 45 R /s, 28 TGE-B, 5
T 48 h J5, U87-MG #fi }fd "' WTAP. N-cadherin,
MMP2 £ H #357K V-8 8. T+ (P<0.001, [E13H).

2.5 JUNB7E GBM H [ 33k KOG it Jou e £8 25 s 1
2 LT RNA T %04 & GEPIA 78 £k £ 40 8 43
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Fig.2 WTAP expression in glioblastoma (GBM) and its effects on glioma patients
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ik 1B WHO 43 2Tt =i L i (P<0.001, [l 4C).
GBM ZH 411 JUNB Z5 [ /KPR k-t W i v T 1 i 2
21(P<0.001, [¥14D); HPAURE I brA G pie 1k g
25 51 5% 45 R — 3 (1 4E). JUNB 261 GBM I
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JUNB % ik & 8 5 1) 5 1 98 #8 % OS Hil DFS B %
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2.6 1E TGE-B, %% 1Y U87-MG 41l Jifd EMT i 2
JUNB % k75 4k 3T TCGA %4 £ Fil TIMER2.0 %

PR A3 M4 B 7, GBM HY JUNB mRNA ik 7K
F 5 TGF-B. WTAP & ik 7K ) 5 1F AH 2% (P<0.001)
(K SA—B). qRT-PCRAGINZ5H 7R, JUNB mRNA
FRIKF-AE TGE-B, 15 519 US7-MG 4 il EMT B i
Tt 1 (12.758+0.806 vs. 1.004+£0.112, P<0.001, [ 5C).
Western blotting £ | £5 S g 7n , 5 X BE4L A LE ,
TGE-B, 521 US7-MG 4l ifl ' JUNB & 1 ik K F-H
TR (P<0.001, KSD).

2.7 WTAP ik /K F 5 U87-MG 41 i i # fiE J1 K
JUNB F kA EME X U87-MG 4l e k1712
BEG YL, BT AR G YR () WTAP IR 4 i Sl
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(6.167%=+0.262% vs. 57.170%%9.958%, P=0.001), iT#%
2 i 0 0 /0 (121.333+18.903 vs. 188.667+8.083,
P=0.005, [l 6A—B). qRT-PCR & Il 45 & /% |
WTAP @i {K )5, U87-MG 4 i % 5% X - JUNB mRNA
235 B 2 F 94 (0.039+0.008 vs. 1.001£0.055, P<0.001,
51 6C). Western blotting #2455 7k, 5 %) BRZLAH
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I {8 STRING %4l A 2 T TGF-B/WTAP/JUNB
() PPI(F ] 3A, hittps://dx.doi.org/10.11855/j.issn.0577-
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(4 PPLIEAT GO D)l M KEGG il % & 4 43 M7 (Bt
%1, https://dx.doi.org/10.11855/j.issn.0577-7402.0359.
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