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ARTICLE INFO ABSTRACT

Keywords: Lung cancer’s mortality is predominantly linked to post-chemotherapy recurrence, driven by the reactivation of
Cell dormancy dormant cancer cells. Despite the critical role of these reactivated cells in cancer recurrence and metastasis, the
Chemotherapy

molecular mechanisms governing their therapeutic selection remain poorly understood. In this study, we con-
ducted an integrative analysis by combining PacBio single molecule real-time (SMRT) sequencing with short
reads Illumina RNA-seq. Our study revealed that cisplatin-induced dormant and reactivated cancer cells
exhibited a noteworthy reduction in gene transcripts and alternative splicing events. Particularly, the differential
alternative splicing events were found to be overlapping with the differentially expression genes and enriched in
genes related to cell cycle and cell division. Utilizing ENCORI database and correlation analysis, we identified
key splicing factors, including SRSF7, SRSF3, PRPF8, and HNRNPC, as well as RNA helicase such as EIF4A3,
DDX39A, DDX11, and BRIP1, which were associated with the observed reduction in alternative splicing and
subsequent decrease in gene expression. Our study demonstrated that lung cancer cells reduce gene transcripts
through diminished alternative splicing events mediated by specific splicing factors and RNA helicase in response
to the chemotherapeutic stress. These findings provide insights into the molecular mechanisms underlying the
therapeutic selection and reactivation of dormant cancer cells. This discovery opens a potential avenue for the
development of therapeutic strategies aimed at preventing cancer recurrence following chemotherapy.

Lung adenocarcinoma cells
Splicing inhibition

subsequent to chemotherapy constitutes a major factor contributing to
tumor recurrence [2]. Understanding the molecular mechanisms gov-

1. Introduction

Lung cancer is one of the most common cancers with high morbidity
and mortality rates, categorized into small-cell lung cancers (SCLC) and
non-small-cell lung cancers (NSCLC). Standard treatment modalities
include surgery, chemotherapy, radiotherapy, targeted therapy, and
immunotherapy. Cisplatin (DDP)-based chemotherapy remains the pri-
mary approach for NSCLC; however, its efficacy is often compromised
by drug resistance, leading to tumor recurrence [1]. Cancer dormancy

erning cancer dormancy and reactivation is a complex challenge. These
processes involve a dynamic interplay of genetic, epigenetic, and
microenvironmental factors [3] High-throughput technologies, such as
cellular barcoding for clonal dynamics monitoring, have provided
valuable insights into tumor recurrence, revealing changes in clonal
diversity during tumor regression and recurrence [4].

Alternative splicing, an essential mechanism regulating gene
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expression and RNA/protein diversity, is influenced by cis-acting ele-
ments and trans-acting factors, including splicing enhancers or silencers
and RNA-binding proteins (RBPs) [5]. While second-generation
sequencing has limitations in elucidating RNA splicing due to short
reads [6], third-generation sequencing (TGS) technologies, exemplified
by PacBio (Pacific Biosciences) single-molecule real-time (SMRT)
sequencing, offer advantages by providing full-length transcripts
directly without assembly [7]. Despite SMRT’s inability to quantify gene
expression levels, this challenge can be addressed using Illumina
RNA-seq [8].

RBPs, including splicing factors and RNA helicases, are pivotal in
RNA processing and pre-mRNA alternative splicing [9]. Splicing factors,
categorized into SR proteins and hnRNPs, bind to specific pre-mRNA
sequences, regulating the splicing process. RNA helicases unwind RNA
secondary structures, facilitating alternative splicing by overcoming
impediments to splicing factor access.

In this study, we combined PacBio sequencing and Illumina RNA-seq
to investigate alternative splicing mediated by splicing factors and RNA
helicases during cellular dormancy and relapse induced by cisplatin.
Comprehensive analysis of differentially expressed and differentially
spliced genes revealed a strong association between alternative splicing
and the dynamic expression of genes during cancer dormancy and
relapse.

2. Materials and methods
2.1. Cell culture and treatment

For the human lung adenocarcinoma cell lines A549 (ATCC, CRM-
CCL-185™). Cisplatin (P4394) was purchased from SigmaAldrich
(Sigma, MO, USA). A549 were treated with cisplatin (7 ng/pl) for 48 h at
37 °C and 5% CO, in a humidified incubator as maintained.

2.2. Cell cycle analysis

After treatment of cells with cisplatin for 48 h, the drug was removed
and the culture was continued. At different times of culture, cells were
collected, fixed in 70% cold ethanol and washed twice with cold PBS,
incubated with PI/RNase solution (C1052, Beyotime, China) for 30 min
and then put on the machine of flow cytometer (Cytek, DxP13) to detect.
The cell cycle results of the samples were evaluated using automated
analysis of the ModFit LT software.

2.3. RNA extraction, RNA-seq

These procedures were performed as previously described [10]. Cells
after treatment with cisplatin, with 3 replicates each group, underwent
total RNA extraction using Trizol (Invitrogen, Carlsbad, CA, USA) ac-
cording to manual instruction. Total RNA was then underwent qualifi-
cation and quantification through a Nano Drop and Agilent 2100
bioanalyzer (Thermo Fisher Scientific, MA, USA). A cDNA library was
constructed. Briefly, Oligo(dT)-attached magnetic beads were used to
purify long transcripts such as mRNA. Purified mRNA was fragmented
into small pieces using fragment buffer at an appropriate temperature.
Random hexamer-primed reverse transcription was performed to syn-
thesize double-stranded cDNA. The resulting cDNA fragments were
amplified by PCR, and products were purified using Ampure XP Beads,
followed by dissolution in EB solution. The product was validated on the
Agilent Technologies 2100 bioanalyzer for quality control. The final li-
brary was amplified with phi29 to generate DNA nanoball (DNB), each
containing more than 300 copies of one molecular. The DNBs were
loaded onto the patterned nanoarray, and single-end 50-bases reads
were generated on BGIseq500 platform (BGI-Shenzhen, China).
Sequencing data underwent filtration with SOAPnuke (v1.5.2) [11] by:
(1) Removing reads containing sequencing adapter; (2) Removing reads
with a low-quality base ratio (base quality less than or equal to 5)
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exceeding 20%; (3) Removing reads with an unknown base (‘N base)
ratio surpassing 5%. Subsequently, clean reads were obtained and stored
in FASTQ format. The clean reads were aligned to the reference genome
(Homo_sapiens, GCF_000001405.38_GRCh38.p12) wusing HISAT2
v2.0.4) [12,13]. Bowtie2 (v2.2.5) [14] was applied to align the clean
reads to the reference transcriptome. The expression level of genes were
calculated using Expectation Maximization (RSEM) (v1.2.12) [15].
Gene expression levels were normalized as fragments per kilobase of
exon model per million mapped reads (FPKM) by RSEM. Differential
expression analysis was performed using the DESeq2(v1.4.5) [16]with Q
value < 0.05. The heatmap of differentially expressed genes with un-
supervised clustering was generated using the pheatmap package
(v1.0.8) in R software. The heatmap represented expression values (log2
(FPKM + 1) of differentially expressed genes. Following unsupervised
clustering, Z-sores were calculated for each row (each gene) by sub-
tracting the mean and dividing by the standard deviation. The final
heatmap was plotted after being balanced by the Z-score. KEGG
enrichment analysis of annotated differential expressed genes was per-
formed by R package ggplot2. Pathway significance levels were cor-
rected by Q value with a rigorous threshold (Q value < 0.05). The raw
RNA-seq data were deposited in SRA database, with accession number is
SRA PRJNA730205.

2.4. PacBio Iso-sequencing

To perform PacBio Iso-Seq, total RNA was collected from the cells
representing the control, dormancy and reactivation groups. Eligible
RNAs from each group were uniformly mixed, and 2 g of RNA from each
group was used as input material for RNA sample preparation. The
SMRTbellTM Template Prep Kit facilitated the generation of
SMRTbellTM libraries, involving processes including DNA Damage
repair, end-repair, A-tailing and adaptor ligation. Library quality was
evaluated using the Agilent Bioanalyzer 2100 system. Finally, primers
and enzyme were bound to the SMRT template to form a complete SMRT
bell library. The SMRTbellTM libraries were prepared according to the
Isoform Sequencing Protocol (Iso-Seq) using the Clontech SMARTer PCR
c¢DNA Synthesis Kit, followed by sequencing on the PacBio Sequel II
System. The sequence data underwent processing using the SMRT
Analysis software (ISOseq version3.0). Alternative splicing events were
analyzed with Astalavista. By comparing all given transcripts, AStala-
vista [17]detects variations in their splicing structure and identifies all
AS events by assigning to each of them an AS code. Alternative poly-
adenylation events analysis (APA) was carried out using reads aligning
to each annotated gene using TAPIS pipeline[16]. Predicted full-length
transcript structures were compared to known gene structures using
MatchAnnot (1.0) [18], assessing how well the full-length transcripts
aligned with the reference genome. Functional annotation information
of full-length transcripts was obtained by annotating high-quality full--
length transcript sequences with databases (NT, NR, Swissprot, GO,
KEGG, KOG/COG). To obtain highly accurate genome assembly and
gene expression profiles, we used both Illumina and PacBio RNA-seq
data. The reads from Illumina RNA-seq were aligned to de novo tran-
scriptome assemblies generated from PacBio sequencing using Expec-
tation Maximization (RSEM). The pipeline was shown in Supplementary
Fig. 1. The accession number is SRA PRINA793575 in the NCBI
Sequence Read Archive (SRA) database.

2.5. Alternative splicing analysis and analysis of differentially spliced
genes

Alternative splicing events were analyzed with Astalavista [17].
Astalavista detects variants in its splice structure by comparing all given
transcripts and identifies all AS events (exon skipping, intron retention,
5' splice site substitutions, 3’ splice site substitutions, mutually exclusive
exons) by assigning an AS code to each exon. Ir2rmats (https://github.
com/Xinglab/Ir2rmats#local) is based on Snakemake analysis and can
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generate new annotation files by optimizing the gene annotation files
using triple and second data. The newly generated annotation files can
be provided to rMATS [19] for differential variable splicing analysis.
Genes with FDR< 0.05 & |IncLevelDifference value| > 5% were
considered as DSGs.

2.6. Differential expression analysis and analysis of differentially splicing
genes

The two conditions were analyzed for differential expression using
EdgeR. Derived p-values were adjusted to control for false discovery
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rates using the Benjamini and Hochberg methods.
2.7. Splicing factors-target interaction analysis

The splicing factors target genes of cell cycle/cell division-related
were selected by ENCORI database (https://rna.sysu.edu.cn/encori/
tutorial APL.php). The correlation analysis between the expression of
Splicing factors/helicases with cell cycle/cell division-related genes
showing by R package. *P < 0.05, * *P < 0.01.
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Fig. 1. Chemotherapy-responsive cancer cells exhibited reduced gene transcripts. NSCLC cell lines A549 were treated with cisplatin at 7 ng/pl for 48 hrs, after which
the residual cells were cultured for additional days. (A) The images of A549 at different time points during cisplatin treatment. (B) Cell cycle analysis for A549 cells at
different time points during cisplatin treatment. (C) All isoforms included known transcript isoforms and novel transcript isoforms in NC, dormant and reactivated
cancer cells respectively. (D) The PacBio iso-seq was performed to sequence full-length cDNA. (E) MatchAnnot was employed to compare the transcript isoforms with
known transcript isoforms. Student’s T test, *P < 0.05, * *P < 0.01, * ** P < 0.001.
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3. Results

3.1. Chemotherapy-responsive cancer cells exhibit a reduction in gene
transcripts

To investigate the molecular mechanisms governing cellular
dormancy and subsequent reactivation post-chemotherapy, we estab-
lished a cell model emulating reversible tumor dormancy and relapse
following cisplatin treatment in lung cancer [20-22]. A549 cells were
exposed to cisplatin at a concentration of 7 ng/ul for 48 hrs. Upon
withdrawal of cisplatin, the residual cells underwent discernible
morphological alterations and remained non-proliferative for an
extended duration. Eventually, these cells reverted to their initial
morphology and commenced regrowth (Fig. 1A, B). Dormant cancer
cells, as defined by their non-proliferative state, were validated through
cell cycle analysis, showing arrest in the GO/G1 phase. Reactivated
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cancer cells demonstrated a re-entry into the S phase (Fig. 1C, D).
Importantly, this indicated dormancy rather than other
non-proliferative states, specifically excluding senescence.

To comprehensively explore transcriptional profiles, we employed
PacBio iso-seq for full-length cDNA sequencing. Using MatchAnnot, we
compared transcript isoforms with known transcript isoforms, revealing
29,593, 21,085 and 22,314 known transcript isoforms in non-cancerous
controls (NC), dormant, and reactivated cancer cells, respectively.
Additionally, 455, 311 and 304 novel transcripts were identified in NC,
dormant and reactivated cancer cells, respectively (Fig. 1E). The lengths
of the three groups of full-length transcripts ranged from 1-10 K, mainly
distributed around 2.5 K (Fig. 1F). Functional annotation, performed
using NT, NR, Swissprot, KEGG and KOG/COG, detected 10,584, 7767,
8396 annotated genes across all 4 databases in NC, dormant cancer cells,
and reactivated cancer cells, respectively (Fig. 1G). These findings
collectively suggest that cancer cells undergo a reduction in gene
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Fig. 2. Chemotherapy-responsive cancer cells displayed reduced isoform diversity. (A) Alternative splicing events, (B)APA and (C) Fusion genes in NC, dormant and

reactivated cancer cells respectively.
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Fig. 3. Differential alternative splicing events and gene expression profiles in cisplatin-induced dormant and reactivated lung cancer cells. (A) DSEs between
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normal control (NC) cells (left). GO analysis of the DEGs between re-activated and dormancy cancer cells (right).
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Fig. 5. Splicing factors mediates gene expression and regulates the cellular response to cisplatin. (A) Spliceosome diagram; (B) Differentially expressed splicing
factors between dormant cancer cells and normal control (NC) cells (left); between reactivated cancer cells and dormant cancer cells (right); a fold change> 2 and
p < 0.05; Red dots indicate the upregulated splicing factors and green dots indicate the downregulated splicing factors; (C) GSEA analysis of the expression of
spliceosome; (D) Venn diagram showing numbers of differentially expressed genes (DEG) in spliceosome-related genes, Dormancy vs NC; (E) Heatmap of expression
profile of splicing factors in dormant cancer cells; The numbers in the square indicate the relative expression values; (F,G) The heatmap of expression profile of cell
cycle/cell division-related genes (upper); The splicing factor-binding motif in cell cycle/cell division-related genes (lower); (H) Correlation analysis of expression of
cell cycle/cell division-related genes and splicing factors. *P < 0.05; (I) Venn diagram showing numbers of differentially expressed genes (DEG) in spliceosome-
related genes, Reactivated vs Dormancy; (J) Heatmap of expression profile of splicing factors in reactivated cancer cells; The numbers in the square indicate the
relative expression values; (K,L) The heatmap of expression profile of cell cycle/cell division-related genes (upper); The splicing factor-binding motif in cell cycle/cell
division-related genes (lower); (M) Correlation analysis of expression of cell cycle/cell division-related genes and splicing factors. *P < 0.05. (For interpretation of

the references to color in this figure legend, the reader is referred to the web version of this article.)
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Fig. 6. The second structure of RNA affects AS. (A)(B) Volcano plot of differentially expressed RNA helicases. Red dots indicate the upregulated genes and green dots
indicates the downregulated genes. Correlation analysis of expression of cell cycle/cell division-related genes and helicases between dormant cancer cells and normal
control cells (C); between reactivated cancer cells and dormant cancer cells (D). *P < 0.05. (For interpretation of the references to color in this figure legend, the

reader is referred to the web version of this article.)
transcripts in response to chemotherapeutic stress.

3.2. Chemotherapy-responsive cancer cells exhibit reduced AS events

In line with the observed reduction in gene transcripts, our investi-
gation revealed a diminished diversity in isoforms, including alternative
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splicing (AS), APA, and fusion genes, in lung cancer cells undergoing
cisplatin-induced dormancy and subsequent reactivation (Fig. 2A-C). To
compare the alternative splicing profiles of untreated A549 cells with
those of dormant and reactivated cancer cells, we used Astalavista to
identify various types of alternative splicing and TAPIS pipeline (Tran-
scriptome Analysis Pipeline for Isoform Sequencing) to predict splice
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isoforms. Our results demonstrated a decrease in the majority of alter-
native splicing events, encompassing exon skipping, alternative 5’ or 3'
splice site selection, intron retention, and mutually exclusive exon, in
dormant and reactivated cancer cells compared to untreated control
cells (Fig. 2A). Additionally, Iso-seq analysis indicated 8083, 4886 and
3273 alternative splicing events in untreated negative control cells,
dormant lung cancer cells and reactivated lung cancer cells, respectively
(Fig. 2A). Exon skipping emerged as the most common AS event across
all three groups, followed by A3, while MX was identified as the least
common AS event (Fig. 2A).

3.3. Differential alternative splicing events and gene expression profiles in
cisplatin-induced dormant and reactivated lung cancer cells

To explore the differential alternative splicing events (DSEs) in
cisplatin-induced dormant and reactivated lung cancer cells, we iden-
tified differentially spliced genes (DSGs) using the criteria |AlncLevel|
> 0.05 and p < 0.05. In comparison to normal control (NC) cells,
dormant cancer cells exhibited 9005 DSEs, while reactivated cancer cells
showed 6461 DSEs compared to dormant cancer cells. These AS events
included skipped exons (SE), retained introns (RI), alternative 3 splice
sites (A3SS), alternative 5’ splice sites (A5SS), and mutually exclusive
exon (MXE) (Fig. 3A). These DSEs were primarily enriched in biological
processes such as cell division, cell cycle and DNA repair (Fig. 3B).

To obtain a highly accurate genome assembly and gene expression
profiles, we used both Illumina and PacBio RNA-seq data. The reads
from Illumina RNA-seq were aligned to de novo transcriptome assem-
blies generated from PacBio sequencing using Expectation Maximization
(RSEM). Subsequently, primer reads and adaptor sequencing were
removed. Applying the criteria |log2FC= > 1 and q-value < 0.05, we
identified 1107 (NC vs Dormancy) and 421 (Dormancy vs Relapse)
DEGs, illustrated in Fig. 3C. Consistent with the functional annotation of
DSGs, the DEGs were also found to be enriched in biological processes
such as cell division and cell cycle (Fig. 3D).

3.4. Identification of overlapping DSEs and DEGs in cisplatin-induced
lung cancer cells

We then investigated whether genes exhibiting differential mRNA
expression concurrently undergo overlapping AS events. Our analysis
revealed 317 and 105 overlapping events during cellular dormancy and
reactivation, respectively (Fig. 4A, B). The functional annotation of
these genes were enriched in biological processes such as cell cycle
process, cell division and DNA repair (Fig. 4D, E). These findings imply
that AS is an essential molecular mechanism orchestrating the cellular
response to cisplatin.

3.5. Splicing factors mediate gene expression and govern cellular response
to cisplatin

Alternative splicing events are primarily regulated by splicing fac-
tors, which can bind to cis-regulatory elements within introns and exons
to regulate splicing processes (Fig. 5A). In this study, we investigated
how alternative splicing events are regulated by splicing factors that
bind to cis-regulatory elements in introns and exons to control splicing.
Initially, we analyzed the expression profiles of these splicing factors
and identified differentially expressed splicing factors using criteria of
fold change> 2 and p < 0.05 (Fig. 5B). Gene Set Enrichment Analysis
(GSEA) illustrated a downregulation of spliceosome expression in
dormant cancer cells, contrasting with its reversed expression in reac-
tivated cancer cells (Fig. 5C). Our analysis further revealed that 19
splicing factors, including hnRNPs and SRSFs, were significantly
downregulated in cisplatin-induced dormant cancer cells, indicative of a
reduction in alternative splicing events in these cells (Fig. 5D). Using
ENCORI database, we predicted the binding affinity of splicing factors to
cell cycle-related genes. Splicing factors such as SRSF7, SRSF3, PRPFS8,
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and HNRNPC exhibited a binding affinity to cell-cycle-related genes,
showing a positive correlation with their expression levels (Fig. 5E, F).
Conversely, in reactivated cancer cells, the expression of splicing factors
PRPF8 and SRSF10 increased, showing a positive correlation with cell-
cycle-related genes (Fig. 5G-I). These findings demonstrate the pivotal
role of the spliceosome in mediating gene expression and regulates the
cellular response to cisplatin.

3.6. RNA secondary structure affects AS

RNA helicases, pivotal enzymes facilitating the unwinding of RNA
secondary structures, play an important role in regulating alternative
splicing. In our study, we investigated the roles of RNA helicases, notably
DDX, EIF4A, in the cellular response of lung cancer cell to cisplatin. Our
results showed significant changes in the expression of RNA helicases
during cisplatin-induced dormancy and reactivation (Fig. 6A). Moreover,
we observed a positive correlation between the expression of RNA heli-
cases, such as EIF4A3, DDX39A, DDX11, BRIP1, and genes associated
with cell cycle/cell division (Fig. 6B). These findings suggest the intricate
relationship between RNA secondary structure, gene expression, and the
regulatory role it plays in the cellular response to cisplatin.

4. Discussion

In this study, we employed a dual-sequencing approach to conduct a
whole-transcriptome analysis of chemotherapy-induced lung cancer
cells in both dormant and relapse states. Our findings indicate a signif-
icant reduction in gene transcripts and alternative splicing events in
cisplatin-induced dormant and reactivated cancer cells. Correlation
analyses revealed that splicing factors and RNA helicases orchestrated
these events in response to chemotherapeutic stress.

Tumor dormancy comprises two facets: tumor mass dormancy,
marked by opposing mechanisms of active cell proliferation and
apoptosis, and tumor cell dormancy, characterized by inactive tumor
cells in prolonged GO/G1 cell-cycle arrest [23,24]. Dormant cancer cells
are considered to be responsible for tumor recurrence and treatment
failure [25], In this study, we employed a cell model simulating
sequential dormancy and reactivation after chemotherapy, revealing a
process of sequential epithelial-mesenchymal transition (EMT) to
mesenchymal-epithelial transition (MET) with enrichment of cancer
stem cells. Reactivated cancer cells exhibited more aggressiveness and
therapy resistance [10]. To understand these processes at the molecular
level, we performed a combined transcriptome analysis using RNA-seq
and SMRT sequencing. By integrating Illumina and PacBio sequencing
data, we achieved highly contiguous assemblies with improved accuracy
and completeness. The third-generation sequencing technology, utiliz-
ing single-molecule real-time (SMRT) sequencing, generates long reads
spanning entire transcripts without the need for fragmentation or as-
sembly. While RNA-seq produces short reads, compromising the accu-
racy of assembly and annotation, SMRT sequencing, producing
full-length transcripts, significantly enhances sequencing result accu-
racy [26,27]. The availability of SMRT sequencing technology on the
PacBio platform facilitates the de novo assembly of eukaryotic tran-
scriptomes [28]. On the other hand, SMRT sequencing still faces limi-
tations in precisely elucidating transcript expression. The combined
[lumina and PacBio data enable the generation of highly contiguous
assemblies, improving accuracy and completeness. The third-generation
sequencing technology generates read length in the scale of kilobase
pairs, which results in improved assembly, cartographic certainty,
transcript isoform recognition and structural variation detection [29].

Alternative splicing, a complex process regulated by pre-mRNA
sequence, the spliceosome, and RNA-binding proteins, has been impli-
cated in a variety of diseases, including cancer and neurological disor-
ders. Dysregulation of alternative splicing contributes to tumorigenesis
by promoting cancer cell proliferation, migration, and survival. In
cancer cells, dysregulated alternative splicing leads to the production of
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aberrant protein isoforms that drive tumor growth and metastasis.
Following chemotherapy, a downregulation of overall alternative
splicing events was observed, suggesting potential inhibition of the
spliceosome pathway [30]. Recent studies suggest that cancer cells can
strategically downregulate gene expression by diminished alternative
splicing events, mediated by splicing factors and RNA helicases, in
response to chemotherapeutic stress [31]. This adaptive mechanism is
believed to confer an advantage to cancer cells by promoting cancer cell
survival and resistance to chemotherapy [31].

The regulation of alternative splicing involves a sophisticated
interplay between splicing factors and RNA helicases, dictating the
splicing outcomes by finely tuning the balance between exon inclusion
and exclusion. RNA helicases, pivotal enzymes in RNA metabolism,
unwind RNA secondary structures and facilitate RNA-protein in-
teractions. Belonging to the class of motor proteins, RNA helicases
participate in diverse aspects of RNA metabolism, including transcrip-
tion, translation, RNA processing, and RNA decay. In this study, we
observed a reduction in gene transcripts and alternative splicing events
in cisplatin-induced dormant and reactivated lung cancer cells. The
intersection of differentially expressed genes and differentially spliced
genes revealed enrichment in the cell cycle and cell division pathways.
This implies that alternative splicing is a key mechanism mediating the
cellular response to chemotherapy. In this study, the observed inhibition
of alternative splicing following chemotherapy may represent a survival
strategy employed by cancer cells to adapt to the cytotoxic effects of the
treatment. Further experimental validation is needed to elucidate the
specific splicing events and molecules involved in mediating these
adaptive responses in cancer cells.

Splicing factors and RNA helicases play important roles in regulating
the splicing process. They can act at multiple steps in the splicing
pathway, including the assembly of the spliceosome, recognition of
splice sites, and the release of the mature mRNA product. RNA helicases
exhibit interaction with both the pre-mRNA substrate and the spliceo-
some complex, influencing splicing efficiency, specificity, and regula-
tion. Chemotherapy can directly target RNA helicases, leading to their
inhibition or degradation. While the study highlights the involvement of
splicing factors and RNA helicases in the alternative splicing events, the
precise mechanistic details of how these factors orchestrate the procell
remain partially elucidated.

In conclusion, our findings indicate that lung cancer cells respond to
chemotherapeutic stress by diminishing gene transcripts through
reduced alternative splicing events, a process mediated by splicing fac-
tors and RNA helicases. These findings provide valuable information
regarding the molecular mechanisms implicated in the therapeutic se-
lection and reactivation of dormant cancer cells. Furthermore, this
comprehension unveils potential avenues for developing therapeutic
strategies aimed at preventing cancer recurrence post-chemotherapy.
Nonetheless, further research is needed to comprehensively validate
and understand these mechanisms.
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