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Unveiling the role of NEDDS8 upregulation in promoting metastasis and
malignancy in BRAF-mutated melanoma
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Background: Melanoma, the most lethal form of skin cancer, exhibits a dismal five-
year survival rate of only 22.5% in advanced stages, highlighting the urgent need for
innovative therapeutic approaches. Despite recent progress in targeted therapies and
immune checkpoint inhibitors (ICIs), challenges such as severe side effects, poor long-
term survival rates, and drug resistance persist. This study focuses on NEDD8-mediated
neddylation, a crucial post-translational modification in cancer progression, as a potential
target for the development of novel anti-melanoma drugs or adjunctive therapies.

Methods: Utilizing The Cancer Genome Atlas (TCGA) cohorts and the GSE30531
dataset, we investigated the transcriptional levels and prognostic significance of neuronal
precursor cell-expressed developmentally downregulated protein 8 (NEDDS8) in
melanoma. Computational simulations via Gene Set Enrichment Analysis (GSEA)
assessed the impact of enhanced NEDD8-mediated protein neddylation on melanoma
evolution, particularly in cells harboring the BRAF V600E mutation, following treatment
of MLN4924, a small molecule of NEDDS8-activating enzyme inhibitor. In vitro
migration assays and cycloheximide chase assays were employed to examine the
consequences of MLN4924 treatment and NEDD8 gene knockdown on cell migration
and the protein degradation of TGFBRZ2, respectively. Additionally, the association of
NEDDS8 gene expression with the efficacy of ICls, including anti-PD-1 antibodies, anti-
PD-L1 antibodies, and anti-CTL4 antibody, was explored using the Kaplan-Meier Plotter
database.

Results: Analysis of TCGA data and cellular experiments revealed that upregulation
of NEDDS8 is associated with poor prognosis in melanoma, accompanied by the
infiltration of myeloid-derived suppressive cells in the tumor microenvironment. Elevated
endogenous NEDDS8 levels were also correlated with increased migratory capabilities of
cancer cells. GSEA suggested that MLN4924 disrupts epithelial-mesenchymal transition,
TGF-p signaling, and NF-«B transcription factor activity, influencing transcription factor
YBX1 and processes related to cancer proliferation, migration, and invasion. The study
explored the impact of NEDDS8 expression on existing targeted therapies and
immunotherapies, indicating that high NEDD8 expression diminishes the effectiveness
of ICls. Upregulated NEDD8 activated the TGF-p signaling pathway, contributing to a
tumor state conducive to metastasis and ICI resistance. Targeting protein neddylation by
MLN4924 or repressing NEDDS8 transcription showed potential in suppressing the
metastatic potentials of melanoma cells with BRAF V600E mutation, possibly through
blocking epithelial-mesenchymal transition progression, TGF-f signaling pathway, and
NF-kB transcription factor activity.

Conclusions: NEDD8 overexpression impacts specific canonical or non-canonical
neddylation substrates, presenting itself as a valuable predictive biomarker and drug
target in melanoma. Inhibiting the neddylation pathway, especially non-canonical
neddylation (targeting c-CBL [E3]), is anticipated to reduce metastatic capabilities in
BRAF mutant melanoma and enhance responsiveness to ICls, addressing the current
bottleneck of poor long-term survival rates. This study provides insights into potential
therapeutic strategies for improving melanoma outcomes.
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