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            Abstract
Lymphoid-specific helicase (LSH) is a member of the SNF2 helicase family of chromatin-remodelling proteins. Dysfunctions or mutations in LSH causes an autosomal recessive disease known as immunodeficiency-centromeric instability-facial anomaly (ICF) syndrome. Interestingly, LSH participates in various aspects of epigenetic regulation, including nucleosome remodelling, DNA methylation, histone modifications and heterochromatin formation. Further, LSH plays a crucial role during DNA-damage repair, specifically during double-strand break (DSB) repair, since murine LSH was shown to be essential for non-homologous end joining (NHEJ) and homologous recombination (HR). Accordingly, overexpression of LSH drives tumorigenesis and malignancy. On the other hand, LSH homologs stabilise the genome. Thus, LSH might be implemented as a biomarker for various cancer types and potential target molecule to develop therapeutic strategies against them. In this review, we focus on the role of LSH in orchestrating chromatin rearrangements, such as DNA methylation and histone modifications, as well as in DNA-damage repair. Changes in chromatin structure may facilitate gene expression signatures that cause malignant transformation. We summarise recent findings of LSH in cancers and raise critical open questions for further studies.
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                    Fig. 1: LSH is a key regulator of chromatin structure and DNA-damage repair.[image: ]


Fig. 2: The expression of LSH in various cancers.[image: ]


Fig. 3: The roles of LSH in carcinogenesis.[image: ]


Fig. 4: Domains of LSH homologs.[image: ]
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                Data availability

              
              Data analysed in Fig.Â 2 were extracted from the TCGA database (https://portal.gdc.cancer.gov/). The overall survival rate graph of NSCLC is from the study conducted by Mao et al., and the usage of the graph was approved (PMID: 30094095).
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