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Editorial on the Research Topic
Novel strategies to target cell death signaling in cancer and
neurodegenerative diseases: new findings and mechanistic studies

Regulated cell death (RCD) is an evolutionarily conserved process that is essential for
organ development and tissue homeostasis maintenance (Hu et al., 2021; Kim et al., 2022;
Ploumi et al., 2023). Several key types of RCD have been identified based on distinct cell
death signaling pathways, such as apoptosis, necroptosis, pyroptosis, and PANoptosis,
which widely participate in the progression and development of human diseases (Zhang
et al., 2021; Yan et al., 2022; Zhou et al., 2023; Wan et al., 2024). Cancer and
neurodegenerative diseases are two extensively studied human diseases in RCD-related
mechanisms and provide new thoughts to other diseases (Yang M. et al., 2022; Yan et al.,
2023; Zhang et al., 2023; Ban et al., 2024). Targeting RCD is a viable approach for developing
therapeutic strategies, including pharmaceutical discovery and stem cell-based therapy (Yao
et al., 2021; Yang Y.-D. et al., 2022; Chen et al., 2023; Hu et al., 2024). The Research Topic,
titled “Novel strategies to target cell death signaling in cancer and neurodegenerative
diseases: new findings and mechanistic studies” in Frontiers in Cell and Developmental
Biology, comprises a series of six articles revealing the molecular mechanisms of different
types of RCD in human disease and providing potential candidates for future
therapeutic discovery.

Deubiquitinases are a large family of ubiquitin proteases implicated in regulating cell
death and various cellular functions (Snyder and Silva, 2021; Zheng et al., 2023). The article
by Corno et al. discovered increased USP8 activity in cisplatin-resistant cells through
biochemical analysis of paired sensitive and resistant cells. Using colony forming assay,
they found that silencing USP8 increased sensitivity to cisplatin in cisplatin-resistant
variants and decreased activation of receptor tyrosine kinases. Notably, the authors
demonstrated that increased cisplatin sensitivity was associated with an increased rate
of apoptosis and enhanced caspase 3/7 activation. Furthermore, they found that 40% of
tumors were USP8 positive using immunohistochemical staining based on clinical
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specimens from patients with advanced-stage ovarian carcinoma,
indicating that USP8 could be an independent prognostic factor for
adverse outcomes.

Peptidyl-prolyl cis-trans isomerase NIMA-interacting 1 (Pin1)
belongs to the family of Peptidyl-prolyl isomerases (PPIases), which
convert the peptide bond between amino acids and prolines from cis
to trans conformation and vice versa (Hu et al., 2020; Biswas et al.,
2022). Using bibliometric analysis, Zhang et al. analyzed a total of
395 papers published from 2000 to 2021 and showed an in-depth
understanding of the role of Pin1 in the signaling pathways of
different types of RCD. Additionally, they indicated that future
research could pay more attention to the treatment of cell death-
related diseases and disorders with Pin1 inhibitors.

Glaucoma is one of the leading causes of blindness characterized
by progressive optic nerve neuropathies and loss of retinal ganglion
cells (RGCs) (Ju et al., 2023; Zhao et al., 2023). In their review, Li
et al. provided a comprehensive summary of the molecular
mechanisms of autophagy in glaucoma and the potential targets
of interventions related to autophagy. They also suggested that
targeting autophagy and blocking the apoptosis of RGCs could
be useful for the treatment of glaucoma in the future.

Retinitis pigmentosa (RP) is a group of inherited retinal dystrophies
characterized by the progressive loss of rod photoreceptors and the
subsequent degeneration of cone photoreceptors (Bocquet et al., 2023;
Nguyen et al., 2023). The article by Huang et al. provided a study of
genetic genealogy to identify causative variants in Han-Chinese people
with autosomal recessive RP. Using whole exome sequencing and
Sanger sequencing, they identified two heterozygous variants in the
USH2A gene, c.3304C>T (p.Q1102*) and c.4745T>C (p.L1582P), in the
proband, which were inherited from parents and transmitted to the
daughters in a six-member, three-generation family with autosomal
recessive RP. The findings expand the knowledge of the USH2A gene
variants and may contribute to genetic diagnosis and disease
management in the field of RP.

In the cerebral cortex, amyloid β (Aβ) and other amyloid proteins
can enter cells and their depositions can act together to cause
mitochondrial dysfunction and subsequent cell death in different
tissues (Sandberg et al., 2022). And, emerging studies found that
cerebral amyloid angiopathy (CAA) is often accompanied by cardiac
injury, involving amyloid proteins, which can cause the second hit to the
heart (Stakos et al., 2020). The review byXu et al. summarized the recent
progress in the field of cerebral amyloid angiopathy-related cardiac
injury and highlighted the common pathogenesis and associated
impactors in CAA and cardiac amyloidosis and the possible
mechanism of CAA affecting heart injury. Regarding the clinical
concerns, the authors suggest that the onset age of CAA diagnosis
needs to be younger in the future.

SIRT3 is a deacetylase that regulates cellular energy metabolism
in mitochondria and is involved in acute brain injuries (Fu et al.,
2022). The review by Yang et al. summarized the molecules that
regulate SIRT3 to uncover brain-protective mechanisms, conduct
further research, and aid drug development. In addition, they
highlighted the therapeutic potential of SIRT3 as a target for
treating catastrophic brain injury.

In summary, this Research Topic brings new findings and in-
depth thinking on cellular and molecular mechanisms involved in
the cell death signaling pathways. Moreover, the targets and
strategies provided by the papers indicate potential strategies for
treating cancer and neurodegenerative diseases affected by
cell death.

Author contributions

QZ: Writing–original draft, Writing–review and editing. KX:
Writing–review and editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This work
was supported by the National Natural Science Foundation of China
(81971891, 82172196, and 82372507), the Natural Science
Foundation of Hunan Province (2023JJ40804), and the Key
Laboratory of Emergency and Trauma of Ministry of Education
(Hainan Medical University) (KLET-202210).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

References

Ban, X.-X., Wan, H., Wan, X.-X., Hu, X.-M., Chen, X.-Y., Huang, K., et al. (2024). Copper
metabolism and cuproptosis: molecular mechanisms and therapeutic perspectives in
neurodegenerative diseases. Curr. Med. Sci. 44, 28–50. doi:10.1007/s11596-024-2832-z

Biswas, H., Zhao, S.-J., Makinwa, Y., Bassett, J. S., Musich, P. R., Liu, J.-Y., et al. (2022). Prolyl
isomerization-mediated conformational changes defineATR subcellular compartment-specific
functions. Front. Cell Dev. Biol. 10, 826576. doi:10.3389/fcell.2022.826576

Bocquet, B., Borday, C., Erkilic, N., Mamaeva, D., Donval, A., Masson, C., et al. (2023).
TBC1D32 variants disrupt retinal ciliogenesis and cause retinitis pigmentosa. JCI Insight
8, e169426. doi:10.1172/jci.insight.169426

Chen, X.-Y., Dai, Y.-H., Wan, X.-X., Hu, X.-M., Zhao, W.-J., Ban, X.-X., et al. (2023).
ZBP1-Mediated necroptosis: mechanisms and therapeutic implications. Molecules 28,
52. doi:10.3390/molecules28010052

Fu, Z., Kim, H., Morse, P. T., Lu, M.-J., Hüttemann, M., Cambronne, X. A., et al.
(2022). The mitochondrial NAD+ transporter SLC25A51 is a fasting-induced gene
affecting SIRT3 functions.Metabolism 135, 155275. doi:10.1016/j.metabol.2022.155275

Hu, J. H., Malloy, C., Tabor, G. T., Gutzmann, J. J., Liu, Y., Abebe, D., et al. (2020).
Activity-dependent isomerization of Kv4.2 by Pin1 regulates cognitive flexibility. Nat.
Commun. 11, 1567. doi:10.1038/s41467-020-15390-x

Frontiers in Cell and Developmental Biology frontiersin.org02

Zhang and Xiong 10.3389/fcell.2024.1383301

https://doi.org/10.3389/fcell.2022.1043725
https://doi.org/10.3389/fcell.2022.1068213
https://doi.org/10.3389/fcell.2022.1068213
https://doi.org/10.3389/fcell.2023.1129862
https://doi.org/10.3389/fcell.2023.1156970
https://doi.org/10.3389/fcell.2023.1154831
https://doi.org/10.1007/s11596-024-2832-z
https://doi.org/10.3389/fcell.2022.826576
https://doi.org/10.1172/jci.insight.169426
https://doi.org/10.3390/molecules28010052
https://doi.org/10.1016/j.metabol.2022.155275
https://doi.org/10.1038/s41467-020-15390-x
https://www.frontiersin.org/journals/cell-and-developmental-biology
https://www.frontiersin.org
https://doi.org/10.3389/fcell.2024.1383301


Hu, X.-M., Li, Z.-X., Lin, R.-H., Shan, J.-Q., Yu, Q.-W., Wang, R.-X., et al. (2021).
Guidelines for regulated cell death assays: a systematic summary, A categorical
comparison, A prospective. Front. Cell Dev. Biol. 9, 634690. doi:10.3389/fcell.2021.
634690

Hu, X.-M., Zheng, S., Zhang, Q., Wan, X., Li, J., Mao, R., et al. (2024). PANoptosis
signaling enables broad immune response in psoriasis: from pathogenesis to new
therapeutic strategies. Comput. Struct. Biotechnol. J. 23, 64–76. doi:10.1016/j.csbj.
2023.11.049

Ju, W.-K., Perkins, G. A., Kim, K.-Y., Bastola, T., Choi, W.-Y., and Choi, S.-H. (2023).
Glaucomatous optic neuropathy: mitochondrial dynamics, dysfunction and protection
in retinal ganglion cells. Prog. Retin Eye Res. 95, 101136. doi:10.1016/j.preteyeres.2022.
101136

Kim, R., Hashimoto, A., Markosyan, N., Tyurin, V. A., Tyurina, Y. Y., Kar, G., et al.
(2022). Ferroptosis of tumour neutrophils causes immune suppression in cancer.
Nature 612, 338–346. doi:10.1038/s41586-022-05443-0

Nguyen, X.-T.-A., Moekotte, L., Plomp, A. S., Bergen, A. A., Van Genderen, M. M.,
and Boon, C. J. F. (2023). Retinitis pigmentosa: current clinical management and
emerging therapies. Int. J. Mol. Sci. 24, 7481. doi:10.3390/ijms24087481

Ploumi, C., Kyriakakis, E., and Tavernarakis, N. (2023). Coupling of autophagy and
the mitochondrial intrinsic apoptosis pathway modulates proteostasis and ageing in
Caenorhabditis elegans. Cell Death Dis. 14, 110. doi:10.1038/s41419-023-05638-x

Sandberg, A. A., Manning, E., Wilkins, H. M., Mazzarino, R., Minckley, T., Swerdlow,
R. H., et al. (2022). Mitochondrial targeting of amyloid-β protein precursor intracellular
domain induces hippocampal cell death via a mechanism distinct from amyloid-β.
J. Alzheimers Dis. 86, 1727–1744. doi:10.3233/JAD-215108

Snyder, N. A., and Silva, G. M. (2021). Deubiquitinating enzymes (DUBs): regulation,
homeostasis, and oxidative stress response. J. Biol. Chem. 297, 101077. doi:10.1016/j.jbc.
2021.101077

Stakos, D. A., Stamatelopoulos, K., Bampatsias, D., Sachse, M., Zormpas, E.,
Vlachogiannis, N. I., et al. (2020). The alzheimer’s disease amyloid-beta hypothesis
in cardiovascular aging and disease: JACC focus seminar. J. Am. Coll. Cardiol. 75,
952–967. doi:10.1016/j.jacc.2019.12.033

Wan, H., Yang, Y.-D., Zhang, Q., Chen, Y.-H., Hu, X.-M., Huang, Y.-X., et al. (2024).
VDAC1, as a downstream molecule of MLKL, participates in OGD/R-induced
necroptosis by inducing mitochondrial damage. Heliyon 10, e23426. doi:10.1016/j.
heliyon.2023.e23426

Yan, W.-T., Yang, Y.-D., Hu, X.-M., Ning, W.-Y., Liao, L.-S., Lu, S., et al. (2022). Do
pyroptosis, apoptosis, and necroptosis (PANoptosis) exist in cerebral ischemia?
Evidence from cell and rodent studies. Neural Regen. Res. 17, 1761–1768. doi:10.
4103/1673-5374.331539

Yan, W.-T., Zhao, W.-J., Hu, X.-M., Ban, X.-X., Ning, W.-Y., Wan, H., et al. (2023).
PANoptosis-like cell death in ischemia/reperfusion injury of retinal neurons. Neural
Regen. Res. 18, 357–363. doi:10.4103/1673-5374.346545

Yang, M., Tsui, M. G., Tsang, J. K. W., Goit, R. K., Yao, K.-M., So, K.-F., et al.
(2022a). Involvement of FSP1-CoQ10-NADH and GSH-GPx-4 pathways in retinal
pigment epithelium ferroptosis. Cell Death Dis. 13, 468. doi:10.1038/s41419-022-
04924-4

Yang, Y.-D., Li, Z.-X., Hu, X.-M., Wan, H., Zhang, Q., Xiao, R., et al. (2022b). Insight
into crosstalk between mitophagy and apoptosis/necroptosis: mechanisms and clinical
applications in ischemic stroke. Curr. Med. Sci. 42, 237–248. doi:10.1007/s11596-022-
2579-3

Yao, M.-Y., Liu, T., Zhang, L., Wang, M.-J., Yang, Y., and Gao, J. (2021). Role of
ferroptosis in neurological diseases. Neurosci. Lett. 747, 135614. doi:10.1016/j.neulet.
2020.135614

Zhang, Q., Hu, X. M., Zhao, W. J., Ban, X. X., Li, Y., Huang, Y. X., et al. (2023).
Targeting necroptosis: a Novel therapeutic option for retinal degenerative diseases. Int.
J. Biol. Sci. 19, 658–674. doi:10.7150/ijbs.77994

Zhang, Q., Wan, X.-X., Hu, X.-M., Zhao, W.-J., Ban, X.-X., Huang, Y.-X., et al. (2021).
Targeting programmed cell death to improve stem cell therapy: implications for treating
diabetes and diabetes-related diseases. Front. Cell Dev. Biol. 9, 809656. doi:10.3389/fcell.
2021.809656

Zhao, W.-J., Fan, C.-L., Hu, X.-M., Ban, X.-X., Wan, H., He, Y., et al. (2023).
Regulated cell death of retinal ganglion cells in glaucoma: molecular insights and
therapeutic potentials. Cell Mol. Neurobiol. 43, 3161–3178. doi:10.1007/s10571-
023-01373-1

Zheng, Y., Wang, L., Niu, X., Guo, Y., Zhao, J., Li, L., et al. (2023). EOAI, a
ubiquitin-specific peptidase 5 inhibitor, prevents non-small cell lung cancer
progression by inducing DNA damage. BMC Cancer 23, 28. doi:10.1186/
s12885-023-10506-0

Zhou, Z., Shang, L., Zhang, Q., Hu, X., Huang, J.-F., and Xiong, K. (2023). DTX3L
induced NLRP3 ubiquitination inhibit R28 cell pyroptosis in OGD/R injury. Biochim.
Biophys. Acta Mol. Cell Res. 1870, 119433. doi:10.1016/j.bbamcr.2023.119433

Frontiers in Cell and Developmental Biology frontiersin.org03

Zhang and Xiong 10.3389/fcell.2024.1383301

https://doi.org/10.3389/fcell.2021.634690
https://doi.org/10.3389/fcell.2021.634690
https://doi.org/10.1016/j.csbj.2023.11.049
https://doi.org/10.1016/j.csbj.2023.11.049
https://doi.org/10.1016/j.preteyeres.2022.101136
https://doi.org/10.1016/j.preteyeres.2022.101136
https://doi.org/10.1038/s41586-022-05443-0
https://doi.org/10.3390/ijms24087481
https://doi.org/10.1038/s41419-023-05638-x
https://doi.org/10.3233/JAD-215108
https://doi.org/10.1016/j.jbc.2021.101077
https://doi.org/10.1016/j.jbc.2021.101077
https://doi.org/10.1016/j.jacc.2019.12.033
https://doi.org/10.1016/j.heliyon.2023.e23426
https://doi.org/10.1016/j.heliyon.2023.e23426
https://doi.org/10.4103/1673-5374.331539
https://doi.org/10.4103/1673-5374.331539
https://doi.org/10.4103/1673-5374.346545
https://doi.org/10.1038/s41419-022-04924-4
https://doi.org/10.1038/s41419-022-04924-4
https://doi.org/10.1007/s11596-022-2579-3
https://doi.org/10.1007/s11596-022-2579-3
https://doi.org/10.1016/j.neulet.2020.135614
https://doi.org/10.1016/j.neulet.2020.135614
https://doi.org/10.7150/ijbs.77994
https://doi.org/10.3389/fcell.2021.809656
https://doi.org/10.3389/fcell.2021.809656
https://doi.org/10.1007/s10571-023-01373-1
https://doi.org/10.1007/s10571-023-01373-1
https://doi.org/10.1186/s12885-023-10506-0
https://doi.org/10.1186/s12885-023-10506-0
https://doi.org/10.1016/j.bbamcr.2023.119433
https://www.frontiersin.org/journals/cell-and-developmental-biology
https://www.frontiersin.org
https://doi.org/10.3389/fcell.2024.1383301

	Editorial: Novel strategies to target cell death signaling in cancer and neurodegenerative diseases: new findings and mecha ...
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References


