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Editorial on the Research Topic 
The Role of microRNAs and other non-coding RNAs in gut inflammation and gastrointestinal cancers


The mammalian intestinal epithelium comprising of a single layer of cells is a highly dynamic structure with a diverse cellular composition (Allaire et al., 2018). The cells in the intestinal epithelium are organized in a crypt-villus structure with invaginations called ‘crypts of Lieberkühn’ where the intestinal stem cells responsible for regeneration reside. Rapidly regenerating intestinal epithelium signifies a perfect harmony among its various components essential for the maintenance of a perfect structure that serves many purposes-digestion, nutrient absorption, interaction with gut microbes and a harbor for immune cells (Morris and Choudhry, 2021). Recent evidence indicates that microRNAs (miR) play a crucial role in orchestrating these processes. Mice lacking Dicer 1 (gene encoding microRNA processing enzyme) in intestinal epithelial cells exhibit marked changes in the epithelium with reduced number of goblet cells, increased crypt cell apoptosis and inflammation and impaired barrier (McKenna et al., 2010; Dhuppar and Murugaiyan, 2022). No doubt, several microRNAs regulating the expression of key intestinal genes have been reported. For example, miR-181 family works against colonic inflammation and epithelial cell injury (Jimenez et al., 2022), miR-31 is required for epithelial regeneration (Tian et al., 2017), miR-195, miR-802 and miR-429 are essential for goblet and Paneth cell function and several microRNAs are needed for adequate innate immune responses (Dhuppar and Murugaiyan, 2022). Moreover, microRNAs have emerged as key regulators of host and gut microbiota communication that is often disturbed in intestinal diseases (Dong et al., 2019). Thus, it is apparent that microRNAs are master regulators of gut homeostasis. Among other non-coding RNAs, the long non-coding RNAs (Lnc RNAs) with >200 nucleotides are also reported to significantly modulate cellular function in cell type-, tissue type- and differentiation stage-specific manner (Xiao et al., 2019). Several Lnc RNAs have been implicated in regulation of intestinal epithelial regeneration and barrier (Yarani et al., 2018; Xiao et al., 2019). The Research Topic brings forth some latest findings on this gut specific role of these non-coding RNA species.
Since their discovery in 1993 (Lee et al., 1993), microRNAs have been widely explored for their biomarker potential. They are not only expressed in tissues but also exist in biological fluids where their aberrant levels have been correlated with several diseases like gestational diabetes mellitus (Poirier et al., 2017) and colitis (Tili et al., 2017; Dhuppar and Murugaiyan, 2022). Fecal microRNAs secreted mainly by the intestinal epithelial cells (Liu et al., 2016) are a recent addition to the microRNA based diagnostic tools (Ahmed et al., 2009; Sarshar et al., 2020). Besides a biomarker for the disease condition fecal microRNAs can also indicate the gut microbiota health and regulation of dependent host functions (Viennois et al., 2019). These aspects along with the tools and techniques necessary for detection and quantification of fecal microRNAs have been covered in the review article by Rashid et al. The microRNAs in biological fluids and feces are released as component of the exosomes or from dying cells (Sarshar et al., 2020). These exosomal microRNAs by the virtue of availability to cells other than their source cells can modulate the function of the tissues in a paracrine and endocrine fashion. For example, miR-375 released into exosomes appearing from intestinal epithelial cells has been showb to target microbial tryptophanase gene in mice (Kumar et al., 2021). Enumerating a similar exosomal microRNA mediated distant tissue targeting in their elegant article Lian et al., show how intestinal exosomal miR-29b enriched in the circulation of ulcerative colitis (UC) patients is responsible for a compromised heart function observed in UC subjects. The importance of intestinal exosomal microRNAs in systemic and local tissue injury has also been highlighted in the excellent review by Park et al. Using sepsis as the disease model and aging as the aggravator of septic injury Park et al., hypothesize that basolaterally secreted gut exosomal microRNAs migrate to distant tissues to alleviate septic injury. It is fascinating to imagine how targeting gut exosomal machinery or microRNAs can help mitigate deregulation of peripheral tissue function that is induced by the disturbances in gut homeostasis.
The role of Lnc RNAs in intestinal disorders is gradually gaining prominence. Due to the added complexity of interaction of Lnc RNAs with microRNAs and RNA binding proteins and their tissue specific effects, the progress on deciphering role of Lnc RNAs in intestinal and other diseases is slow (Xiao et al., 2019). Non-etheless, their prognostic and diagnostic importance has led to steady efforts in the field (Yarani et al., 2018). In a similar quest, Liu et al., in their original research article have explored the TCGA database for differentially expressed Lnc RNAs in colorectal cancer patients identifying 6 Lnc RNAs of prognostic relevance. All articles covered in this Research Topic indicate the significance of studying non-coding RNAs. These RNA species not only can be therapeutic targets but also serves as efficient biomarkers of disease status. Intensive research on these applications, however, is needed to determine their clinical relevance. We hope you share our excitement in reading these articles enumerating some of these research efforts.
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