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Description
Genetic polymorphisms play a significant role in individual variations 

in health outcomes and disease susceptibility. The CLSPN gene, encoding 
Claspin protein, is pivotal in the DNA damage response pathway, contributing to 
genome stability. Polymorphisms in CLSPN have been associated with various 
diseases, including cancer and neurodegenerative disorders. This article aims 
to explore the interaction between CLSPN gene polymorphisms and their 
implications for health and disease, shedding light on potential diagnostic 
and therapeutic avenues. The CLSPN gene, located on chromosome 1p13.3, 
encodes the Claspin protein, an essential regulator of the DNA Damage 
Response (DDR) pathway. Claspin functions as a mediator protein, facilitating 
the activation of the checkpoint kinase CHK1 in response to DNA damage, 
thereby orchestrating cell cycle arrest and DNA repair processes. Given its 
crucial role in maintaining genomic integrity, genetic variations in CLSPN 
have garnered significant attention for their potential implications in health and 
disease [1].

Polymorphisms in the CLSPN gene can occur at various loci, influencing 
gene expression, protein structure, and function. Single Nucleotide 
Polymorphisms (SNPs) are the most common type of genetic variation 
observed in CLSPN, with certain variants linked to altered DDR efficiency 
and disease susceptibility. Notably, SNPs in the promoter region of CLSPN 
may modulate gene transcription, affecting the abundance of Claspin protein 
and subsequently impacting cellular responses to DNA damage. Cancer 
Susceptibility: Several studies have investigated the association between 
CLSPN polymorphisms and cancer risk. For instance, a meta-analysis 
revealed that the CLSPN rs1050238 polymorphism is significantly associated 
with increased susceptibility to breast cancer in certain populations. Similarly, 
variants in CLSPN have been implicated in colorectal, ovarian, and lung 
cancers, underscoring the importance of genetic predisposition in cancer 
development [2,3].

Neurodegenerative disorders: Emerging evidence suggests a potential 
link between CLSPN polymorphisms and neurodegenerative diseases such 
as Alzheimer's and Parkinson's. Dysregulation of DDR mechanisms, including 
impaired Claspin function due to genetic variants, may contribute to neuronal 
DNA damage accumulation and neuronal loss observed in these conditions. 
Understanding the genetic basis of neurodegeneration could offer insights into 
novel therapeutic targets for disease intervention. Cardiovascular Health: The 
role of CLSPN polymorphisms in Cardiovascular Diseases (CVDs) has also 
been explored. Variants associated with altered DDR efficiency may influence 
vascular endothelial function and contribute to atherosclerosis development. 
Moreover, genetic predisposition mediated by CLSPN polymorphisms 

could modulate individual responses to therapeutic interventions for CVDs, 
highlighting the importance of personalized medicine approaches.

Elucidating the functional consequences of CLSPN gene polymorphisms 
is crucial for understanding their impact on cellular processes and disease 
pathogenesis. Experimental studies employing cell-based assays, animal 
models, and functional genomics approaches have provided insights into how 
specific variants affect Claspin expression, protein stability, and interaction 
with DDR components. Furthermore, structural modelling and computational 
analyses offer predictive tools to assess the structural and dynamic changes 
induced by CLSPN polymorphisms, guiding the design of targeted therapies. 
The identification of CLSPN polymorphisms associated with disease 
susceptibility holds promise for clinical applications in risk assessment, early 
detection, and personalized treatment strategies. Genomic profiling integrating 
CLSPN variants with other genetic and environmental factors could enhance 
predictive models for disease prognosis and therapeutic response. Moreover, 
targeted interventions aimed at restoring DDR efficiency or exploiting synthetic 
lethal interactions in cancer cells harbouring specific CLSPN variants represent 
potential avenues for precision medicine approaches [4,5].
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