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DESCRIPTION

Neuroblastoma, a type of cancer that affects nerve tissues in
young children, presents a formidable challenge in the realm of
pediatric
strategies, the prognosis for high-risk neuroblastoma remains
grim. To confront this disease effectively, researchers delve deep
into understanding the driving its
progression. Among the multitude of factors implicated in
neuroblastoma DDR2
mechanosensing emerge as pivotal players, offering new avenues
for therapeutic intervention.

oncology. Despite advancements in treatment

molecular intricacies

development, signaling  and

DDR2 signaling: A key regulator

Discoidin Domain Receptor 2 (DDR2) belongs to the family of
Receptor Tyrosine Kinases (RTKs), important for various cellular
functions including proliferation, migration, and differentiation.
Recent studies have shown the involvement of DDR2 in
neuroblastoma pathogenesis. Its overexpression correlates with
tumor behavior and poor clinical outcomes, increases its
potential as a therapeutic target.

In neuroblastoma cell culture models, DDR2 signaling organizes
a series of steps that enhances tumor progression. Activation of
DDR2 triggers downstream signaling pathways such as Mitogen-
Activated Protein Kinases (MAPKs) and Phosphoinositide 3
Kinase (PI3K), promoting cell survival and proliferation.
DDR2-mediated Epithelial-to-Mesenchymal
Transition (EMT) enhances the potential of neuroblastoma cells,

Moreover,

facilitating metastasis.

Mechanosensing in neuroblastoma

Mechanosensing is the ability of cells to recognise and respond
to mechanical signal from their microenvironment, emerges as a
critical determinant of tumor behavior. In neuroblastoma,

abnormal mechanosensing contributes to disease severity by
modulating cellular behaviors such as migration, invasion, and
drug resistance. Mechanosensing in neuroblastoma is the
dynamic interaction between the Extracellular Matrix (ECM) and
the cytoskeleton. Alterations in ECM composition changes the
tumor microenvironment, promoting tumor progression.
Particularly, DDR2 serves as a mechanoreceptor, transducing
mechanical signals from the ECM into biochemical responses
within the cell. Dysregulated DDR2 mechanosensing enchances
neuroblastoma growth and metastasis, increasing its significance
in disease pathophysiology.

Transcriptome regulation: A nexus of DDR2
signaling and mechanosensing

At the molecular level, DDR2 signaling and mechanosensing
interact to modulate the neuroblastoma transcriptome—a
comprehensive profile of gene expression patterns controlling
cellular functions. Through high-throughput techniques such as
RNA sequencing, researchers explains the complex interaction
between DDR2 signaling, mechanosensing, and transcriptome
regulation in neuroblastoma.

Emerging evidence suggests that DDR2 activation induces
transcriptional changes in neuroblastoma cells, promoting the
expression of genes associated with cell proliferation, survival,
and Furthermore, mechanosensitive transcription
factors such as Yes-Associated Protein (YAS) and Transcriptional
coactivator (TAZ) integrate mechanical indication from the
ECM with intracellular signaling pathways, thereby modulating
gene expression programs that drive tumor progression.

invasion.

Implications for therapy and future directions

Understanding the interaction between DDR2 signaling,
mechanosensing, and transcriptome regulation reveals novel
therapeutic opportunities for neuroblastoma. Targeting DDR2
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with small-molecule inhibitors or monoclonal antibodies reduces
tumor growth and metastasis. Additionally, strategies aimed at
disrupting mechanosensitive pathways may delay neuroblastoma
progression by altering cellular responses to the tumor
microenvironment. Furthermore, elucidating the complexes
governing transcriptome regulation in neuroblastoma provides
insights into potential biomarkers for disease prognosis and
treatment response. By identifying key transcriptional signatures
associated with aggressive tumor phenotypes, clinicians can adapt
therapeutic approaches to individual patients, maximizing
efficacy while minimizing adverse effects.

CONCLUSION

The role of DDR2 signaling and mechanosensing in transcriptome
regulation provides invaluable insights into the molecular basis
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of neuroblastoma. By targeting these pathways, researchers aim
to develop innovative therapeutic strategies that encourage the
improved suffering with disease.
Interdisciplinary approaches integrating cell culture models,

outcomes in patients
genomic analyses, and preclinical studies will be essential
for translating these findings into clinical applications, ultimately
enhancing outcomes for patients affected by this harmful
disease.
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