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Introduction

Lung cancer remains a formidable global health concern,
responsible for a substantial portion of cancer-related deaths. e
intricacies of this disease, characterized by its diverse subtypes and
limited treatment options, have prompted a deeper investigation into
the underlying mechanisms driving its progression and resistance to
therapy [4]. Recent advancements in cancer research have illuminated
the signi cance of a distinct subset of cells within lung tumors known
as lung cancer stem cells (CSCs).  ese cells, endowed with unique
properties reminiscent of stem cells, have emerged as key orchestrators
of tumorigenesis, metastasis, therapeutic resistance, and disease
recurrence [5].

Less than 15% of patients with lung cancer survive ve yearsa er
diagnosis because the disease is very diverse and resistant to treatment
drugs. Even with tremendous improvements in our understanding
of genetic mutations and signalling pathway aberrations, it has been
challenging to pinpoint the causes of lung cancer heterogeneity and
medication resistance. Recent years have seen a substantial increase in
interest in the cancer stem cell model as a possible explanation for the
heterogeneity, drug resistance, dormancy, recurrence, and metastasis
of diverse tumours [6]. Cancer stem cells have also been studied in
lung tumours, though comparatively little.  is overview provides an
overview of our current knowledge of lung cancer stem cells, including
their molecular characteristics and the signalling networks that support
them. isevaluation also covers the prospective.

e objective of this article is to provide a comprehensive
overview of the molecular features of lung CSCs and the potential
therapeutic targets that hold promise for improving patient outcomes.
By delving into the intricacies of lung CSC biology, including their
identi cation [7], regulatory pathways, and interactions within the
tumor microenvironment, we aim to shed light on novel strategies for
combating the challenges posed by lung cancer.

Understanding lung cancer stem cells

Lung CSCs are a subpopulation of cells within the tumor that
share characteristics with stem cells, including self-renewal and
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di erentiation capabilities.  ese cells are implicated in the initiation
and progression of lung cancer, driving the heterogeneous nature of
the disease.  rough their distinct molecular features, lung CSCs play a
signi cant role in shaping the tumor's behavior, including its potential
to metastasize and resist therapeutic interventions [8].

Molecular features and regulatory pathways

is article extensively explores the molecular signatures that
de ne lung CSCs.  ese features include the expression of speci ¢
markers, activation of signaling pathways, and genetic alterations that
contribute to their stem-like properties. Regulatory pathways such as
Notch, Wnt, and Hedgehog are discussed in the context of their role
in maintaining lung CSC self-renewal and survival, providing insights
into potential targets for intervention [9].

Interactions within the tumor microenvironment

Lung CSCsdo not operate in isolation; they exist within the dynamic
milieu of the tumor microenvironment. Interactions with immune
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deciphering their molecular intricacies for therapeutic advancement
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