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Abstract: Objective To investigate the role of the E3 ubiquitin ligase neural precursor cell expressed developmentally
down-regulated 4 like (NEDD4L ) -mediating ferroptosis in glioblastoma, aiming to elucidate molecular mechanism of
NEDD4L-mediated ubiquitination of aldolase A ( ALDOA) which regulates ferroptosis pathway. Methods The effects
of knockdown of NEDDA4L on ferroptosis in glioblastoma ( GBM ) were assessed through cell death and lipid
peroxidation assays. ALDOA was identified as a potential substrate modified by NEDD4L using protein Western blotting
and co-immunoprecipitation ( Co-IP) techniques. The impact of NEDD4L or ALDOA on ferroptosis and ferroptosis-
related pathways in GBM cells were further investigated using siRNA/shRNA or CRISPR-Cas9 technology.
Results Knockdown of NEDDA4L significantly inhibited IKE-induced ferroptosis and reduced lipid peroxidation levels
in GBM cells. This study validated NEDD4L as a novel E3 ubiquitin ligase for ALDOA, demonstrating its interaction
with ALDOA to mediate monoubiquitination, thereby modulating GBM cell susceptibility to ferroptosis. Additionally,

%5 B #7:2025-03-13

ESWAB K A AR R4 (82473420) 5 2 1 % 3 H 4 L KW H (1sqn202211225) ;5 11 AR 4 B2 25 AR IH (202402050941,
202402050918 ; ILIZRA HARFHF 4 (ZR2024QC208)

BIS1EE . B (%%, E-mail ; weiyiju@ sdfmu.edu.cn



SRR, 55 NEDD4 #f E3 12 32 85 FIAHERHE I SRR A B0z 2SRRI S bR A kst gt 9

the knockdown of both NEDD4L and ALDOA promoted phosphorylation of 4EBP1 and ACC, and increased the expres-
sion of GPX4 protein, which suggested that NEDD4L-mediated ubiquitination of ALDOA might regulate ferroptosis sus-
ceptibility in GBM cells through the mMTORCI1-4EBP1 signalling pathway and lipid metabolism. All data were statistical-

ly analyzed using GraphPad Prism 9.0 software. Conclusion NEDDA4L has been shown to mediate monoubiquitination

of ALDOA, with potential to promote ferroptosis sensitivity by affecting the mTORC1-4EBP1 signaling pathway and

lipid metabolism in GBM cells.
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Figurel Clinical analysis of NEDD4L in TCGA GBM database

A NEDD4L expression level is lower in GBM than in normal tissue. ““P<0.001; B: Detection of Western blotting
expression of NEDDAL in different GBM cells; C-D: Correlation analysis plots of NEDD4L with GPX4 and SLC7A11.
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Figure 2 NEDDA4L knockout enhanced the sensitivity of ferroptosis in GBM cells
A Fluorescence images of Sytox Green and DAPI after IKE treatment in different experimental groups, scale bar:
50 wm; B Statistical graph of Sytox Green positive cells “"P<0.001; C-D:Cell death ratio statistics of LN229 and
NEDDAL knockout cells after 18 h of LN229 and NEDD4L knockout cells treated with Sytox Green dye 12.5 pmol/L
IKE (C) and cystine starvation (D), “"P<0.01, “"'P<0.001; E: Western blotting of NEDD4L-shRNA and knockout cell

lines.
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Figure 3 Knockdown of NEDD4L promoted lipid peroxidation in GBM cells
A Flow cytometry histograms of lipid peroxidation in LN229 cells after NEDD4L knockout, detected by C11-BODIPY
staining; B Bar graph quantifying lipid peroxidation. “**P<0.001.
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software.
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