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Introduction 
FAM111A and FAM111B, members of the FAM111 protein family, have 

garnered increasing attention due to their involvement in various cellular 
processes, including DNA replication, repair, and cell cycle regulation. While 
initially recognized for their protease activity, recent studies have expanded our 
understanding of their multifaceted roles in cellular homeostasis and disease 
pathogenesis. This article provides an in-depth exploration of the complex 
functions of FAM111A and FAM111B, elucidating their protease-mediated 
molecular mechanisms and highlighting their implications in pathological 
conditions.

Description
FAM111A and FAM111B, members of the FAM111 protein family, have 

emerged as critical players in cellular processes governing DNA replication, 
repair, and cell cycle progression. Initially identified for their protease activity, 
these proteins have since been implicated in various physiological and 
pathological contexts. Understanding their intricate molecular mechanisms 
and pathological consequences is essential for unraveling the complexities of 
cellular homeostasis and disease progression [1].

FAM111A and FAM111B share structural similarities, comprising conserved 
protease domains essential for their catalytic activity. These domains play 
pivotal roles in substrate recognition and cleavage, thereby modulating key 
cellular processes. Interactions with binding partners and post-translational 
modifications further regulate their functions, highlighting their versatility 
in cellular signaling networks. Both FAM111A and FAM111B contribute to 
the orchestration of DNA replication and repair mechanisms. Through their 
interactions with replication factors and repair proteins, they facilitate the 
accurate duplication and maintenance of the genome. Dysregulation of these 
processes can lead to genomic instability and predispose cells to malignant 
transformation [2].

The dynamic regulation of cell cycle progression is intricately linked to 
the activities of FAM111A and FAM111B. By modulating the expression and 
activity of cyclins, CDKs, and other cell cycle regulators, these proteins exert 
tight control over cell fate decisions, including proliferation, differentiation, 
and apoptosis. Perturbations in their functions disrupt normal cell cycle 
dynamics, contributing to aberrant cell behavior and disease states. The 
protease activity of FAM111A and FAM111B underlies their diverse functions 

in cellular physiology. Substrate specificity, recognition motifs, and regulatory 
mechanisms govern their proteolytic activity, dictating substrate processing 
and downstream signaling events. Crosstalk with other proteases and 
signaling pathways further expands their functional repertoire, highlighting 
their integration into complex cellular networks [3].

Genetic mutations in FAM111A and FAM111B have been associated 
with several human diseases, including Kenny-Caffey syndrome and Gordon 
Holmes syndrome. Dysregulation of these proteins also occurs in cancer, 
where they contribute to tumorigenesis and metastasis. Targeting FAM111A 
and FAM111B may hold therapeutic promise for mitigating disease progression 
and improving patient outcomes. Advances in experimental techniques, such 
as CRISPR/Cas9-mediated gene editing and high-throughput proteomic 
analyses, have revolutionized the study of FAM111A and FAM111B. Animal 
models and cell-based assays provide valuable platforms for investigating their 
functions in physiological and pathological contexts. Continued innovation in 
these areas will further enhance our understanding of FAM111A/B biology and 
its implications for human health [4,5].

Conclusion
FAM111A and FAM111B represent intriguing targets for elucidating 

the molecular mechanisms underlying cellular processes and disease 
pathogenesis. Their multifaceted roles in DNA replication, repair, and cell cycle 
regulation underscore their significance in maintaining cellular homeostasis. 
Further research into their protease-mediated functions and pathological 
consequences holds promise for advancing our understanding of disease 
mechanisms and developing novel therapeutic interventions.
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