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Editorial on the Research Topic
Targeting cellular signalling pathways for disease therapy: the potential of
cellular reprogramming and protein kinase inhibitors

Cellular reprogramming is particularly active during development, regeneration and
cancer, when dynamic signaling pathways orchestrate cellular changes in response to input
signals (Huyghe et al., 2024). It facilitates adaptation to exogenous pressure enabling tumor
cells to adapt and survive in response to adverse microenvironments (Anderson and Simon,
2020; Hanahan and Weinberg, 2011). Understanding the mechanism these adaptations
happen has fueled significant advances in medical science, particularly in regenerative
medicine and targeted cancer therapies (He et al., 2021; Yan et al., 2024). Spatial-temporal
integration of cellular signaling is fundamental to effective reprogramming. Dysregulation
of protein kinases is key to the pathogenesis of various pathologies, particularly cancer,
dictating disease progression and inhibitors targeting this family represent pivotal tools in
modern therapeutics (Cohen, 2002). Transduction via MAPK and PI3K pathway has been
extensively studied and is stablished as mediator of cancer signals (Corrales et al., 2022).
Molecules targeting key signaling pathways like MAPK and PI3K providing tailored
therapies have already been approved for clinical applications (Bahar et al., 2023; Dos
Santos et al., 2022). Despite advances, cross-communication between these pathways occurs
and further understanding is needed to uncover the mechanism signaling rewiring develops
(Corrales et al., 2022). This Research Topic focuses on the rewiring signaling cascades as
result of cellular reprograming and their target as therapeutic strategy consolidates recent
advancements in understanding how cellular signaling pathways are modulated for
therapeutic purposes. The studies included in this here provide a comprehensive
overview of some aspects and developments in this field and are summarized in Figure 1.

Ruiz de Porras et al. and Healy et al. explored the therapeutic potential of kinase inhibitor,
offering valuable insights into their applications and mechanisms of action. Ruiz de Porras et al.
show that MAPK and PI3K pathways are overactive in docetaxel-resistant cell lines. Dual
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inhibition of MEK1/2 (selumetinib) and PI3Kβ/δ (AZD8186) was
sufficient to overcame resistance to docetaxel in metastatic
castration-resistant prostate cancer (mCRPC). The combination
reduced tumor growth and induced apoptosis in both in vitro and
DU145-DR-derived xenograft mouse model expressing phosphatase
and tensin homolog (PTEN) wild-type. This study shows the
therapeutic potential of targeting MEK/ERK and PI3K/AKT
crosstalk, which often drives resistance to monotherapies. The Ras
family is a key regulator of cellular proliferation, survival, and
differentiation known to mediate crosstalk between signaling
cascades (Catozzi et al., 2022). Healy et al. provides a comprehensive
review on Ras-mediated signaling activation in cancer and highlights
the therapeutic potential of targeting Ras isoforms and their
downstream effectors, particularly the MAPK and PI3K pathways.
Ras mutations, particularly in KRAS, are prevalent in various
cancers. A Gly to Cys mutation (KRAS-G12C) made mutated Ras a
druggable target, revolutionizing the field. Nevertheless, challenges
remain in addressing wild type Ras, other Ras mutations and
associated drug resistance. By integrating biochemical, genomic, and
proteomic information, current studies progress towards effective
treatment and better outcomes for Rasopathies. Mao et al. work on
a retrospective study investigate the use of kinase inhibitors in critical
care settings. Baricitinib is a JAK1/JAK2 inhibitor, which use was shown

to be associated with reduction of 28-day mortality in patients with
severe COVID-19 requiring invasive mechanical ventilation.
Intriguingly, patients in the baricitinib group were associated to
increased hypertension and more likely to receive the antiviral drug
nirmatrelvir and ritonavir.

In Zhang et al., the versatility of natural products as modulators of
cellular signaling pathways was demonstrated by the effects of sodium
danshensu (SDSS), a stable derivative of danshensu, on skeletal muscle
fiber transformation. SDSS promoted the conversion of fast glycolytic
muscle fibers to slow oxidative fibers by inhibiting pyruvate kinaseM1
(PKM1), a kinase responsible for the generation of pyruvate and ATP
during glycolysis. This shift enhances muscle endurance and
metabolic efficiency in mice, providing new insights into the role
of kinase modulation in muscle physiology. Both, SDSS-treated
C2C12 myoblasts and mice exhibited increased oxidative capacity,
improved glucose tolerance, and reduced markers of muscle atrophy.
Wang et al. has also explored a compound of natural source.
Wogonin, extracted from Scutellaria baicalensis, is a cyclin-
dependent kinase 9 (CDK9) inhibitor and was shown to have an
effective antifibrotic property in mice with bleomycin (BLM)-induced
lung fibrosis, thereby mitigating its progression.

Notch signaling participates in various cellular processes,
including the regulation of intestinal homeostasis. Ning et al.
reviewed the role of notch pathway in ulcerative colitis,
emphasizing how its dysregulation disrupts the balance of gut
cell lineages, weakens the mucosal barrier, and aggravates
inflammation. The complex architecture of this pathway creates a
complex web of signaling transduction, including shifts in signaling
as result of Notch cleavage by γ-secretase and the synergetic activity
the doublecortin-like kinase 1 (DCLK1) in crypt epithelial cells or
microorganism-specific signaling. Future therapeutic strategies
could involve selective inhibition or activation of Notch
components to achieve disease-specific outcomes, including the
use of cleavage by γ-secretase inhibitors.

Despite the current progress, challenges remain in translating
the current knowledge into clinical practice. The insights provided
here pave the way for new studies, exploring alternative therapeutic
strategies and the adaptability of cellular signaling pathways. They
emphasize the potential of kinase inhibitors and pathway
modulators in addressing a range of medical challenges, from
cancer and fibrosis to metabolic diseases and inflammation.

Author contributions

VM: Writing–original draft, Writing–review and editing. PO:
Writing–original draft, Writing–review and editing. AZ:
Writing–original draft, Writing–review and editing.

Funding

The author(s) declare that financial support was received for the
research and/or publication of this article. AZ acknowledges the
support of the Conselho Nacional de Desenvolvimento Científico e
Tecnológico (CNPq-Brazil) through a research productivity
fellowship (PQ2, Grant No. 313311/2021-8) and a postdoctoral
fellowship abroad (Grant No. 402973/2022-4).

FIGURE 1
Summary of key findings from each study featured in this
editorial, highlighting diverse therapeutic strategies targeting kinase
activity and signaling pathways. (a) dual inhibition of MEK and PI3Kβ/δ
pathways to overcome docetaxel resistance in metastatic
castration-resistant prostate cancer (mCRPC); (b) Sodium
danshensu‘s promotion of muscle fiber transformation by inhibiting
pyruvate kinase M1, enhancing endurance and metabolic efficiency;
(c) Wogonin‘s antifibrotic effects through CDK9 inhibition, reducing
cellular senescence and fibrosis; (d) the therapeutic potential of
targeting Ras isoforms and their downstream effectors, including
advances in KRAS inhibitors; (e) the role of JAK1/JAK2 inhibitor
baricitinib in reducingmortality among severe COVID-19 patients; and
(f) dysregulation of the Notch signaling pathway in ulcerative colitis,
revealing opportunities for pathway-specific interventions.
Collectively, these studies highlight the transformative potential of
manipulating kinase signaling in diverse disease contexts.
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