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Abstract
In this editorial, we provide commentary on the study by Gong et al. In this original research article, Gong et al employed a bioinformatics approach to investigate the involvement of autophagy in active ulcerative colitis (UC). Through differential gene expression analysis, they identified 58 differentially expressed autophagy-related genes in UC patients compared to healthy controls. Notably, HSPA5, CASP1, SERPINA1, CX3CL1, and BAG3, were found to be upregulated in active UC patients, suggesting their significance as core autophagy-related targets. Enrichment analysis unveiled associations with crucial signaling pathways and diseases such as middle cerebral artery occlusion and glomerulonephritis. Moreover, immune cell infiltration analysis revealed notable differences in immune cell composition between UC patients and healthy controls. These findings offer valuable insights into the role of autophagy in UC pathogenesis and potential therapeutic targets.
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Core Tip: The study by Gong et al highlights HSPA5, CASP1, SERPINA1, CX3CL1, and BAG3 as core autophagy-related targets upregulated in active ulcerative colitis (UC) patients. Enrichment analysis underscores the involvement of autophagy in key signaling pathways and diseases associated with UC. Immune cell infiltration analysis emphasizes the importance of immune dysregulation in UC progression. These findings provide crucial insights into the molecular mechanisms underlying UC pathogenesis and may guide the development of personalized treatment strategies for UC patients.

INTRODUCTION
Autophagy dysregulation is a key factor in the pathogenesis of active ulcerative colitis (UC)[1]. Given its role, targeting autophagy pathways represents a crucial therapeutic approach for active UC[1]. Other strategies include dietary interventions that modulate the gut microbiota and short-chain fatty acids[2]. In this context, Gong et al[3] have provided valuable insights into the complex pathogenesis of active UC, highlighting the significance of autophagy-related mechanisms. Their bioinformatics analyses identified key autophagy-related genes and pathways that are dysregulated in active UC, shedding light on potential therapeutic targets and disease predictors[3]. Autophagy plays a vital role in maintaining intestinal homeostasis and protecting against inflammatory bowel diseases such as UC[4]. By facilitating the degradation of intracellular pathogens and damaged organelles, autophagy helps regulate inflammation and prevent tissue damage in the gut[4]. Enhancing autophagy has been proposed as a therapeutic approach for UC, as it can reduce inflammation and promote mucosal healing[5,6]. Therefore, targeting autophagy pathways may offer promising strategies for treating UC and other inflammatory bowel diseases. Gong et al’s study identified critical autophagy-related targets, including HSPA5, CASP1, SERPINA1, CX3CL1, and BAG3, which are upregulated in active UC patients[3]. These targets are associated with essential signaling pathways such as autophagy in animals and lipid and atherosclerosis pathways. Additionally, the study revealed a significant link between autophagy-related pathogenesis in active UC and other diseases like middle cerebral artery occlusion and glomerulonephritis[3]. These findings underscore the pivotal role of autophagy in UC pathogenesis, influencing immune cell infiltration and signaling pathways.

DETAILED MECHANISMS AND THERAPEUTIC IMPLICATIONS
Inhibiting autophagy has emerged as a potential strategy to mitigate UC damage. Autophagy is crucial for maintaining cellular homeostasis by degrading and recycling damaged cellular components. In the context of UC, dysregulated autophagy can lead to excessive inflammation and tissue damage. Studies have shown that autophagy helps to regulate immune responses and maintain gut integrity, suggesting that enhancing autophagy could be beneficial in UC treatment[4,7]. The identification of autophagy-related genes such as HSPA5 and CASP1 highlights the intricate relationship between autophagy and inflammation in UC. HSPA5, also known as glucose-regulated protein 78, is involved in the unfolded protein response and helps protect cells from stress-induced damage. CASP1, a caspase involved in the inflammasome pathway, plays a role in the maturation of pro-inflammatory cytokines such as interleukin-1β. Targeting these genes could provide new avenues for therapeutic intervention[3]. Dietary interventions that influence autophagy can also modulate the gut microbiota and short-chain fatty acids (SCFAs), which are crucial for gut health. Konjac glucomannan polysaccharide and inulin oligosaccharide have been shown to ameliorate colitis by restoring gut microbiota balance and enhancing SCFA production[2]. These findings suggest that combining autophagy-targeting therapies with dietary modifications could have synergistic effects in UC treatment. Gong et al[3] identified several autophagy-related therapeutic targets that are upregulated in UC. These include BAG3, a co-chaperone that regulates autophagy and apoptosis, and CX3CL1, a chemokine involved in immune cell migration. The upregulation of these targets in UC patients suggests their potential as biomarkers for disease severity and therapeutic response. Furthermore, targeting these molecules could help modulate the autophagic response and reduce inflammation in UC[3].

FUTURE DIRECTIONS AND CLINICAL IMPLICATIONS
The study by Gong et al[3] provides a foundation for developing novel therapies that target autophagy-related pathways in UC. The identification of key genes and signaling pathways involved in autophagy opens new avenues for drug development. For instance, pharmacological agents that enhance autophagy, such as Lonicerin, which targets EZH2 to alleviate UC by autophagy-mediated NOD-, LRR- and pyrin domain-containing protein 3 inflammasome inactivation, have shown promise in preclinical studies[5]. Further research is needed to understand the molecular mechanisms underlying autophagy dysregulation in UC. Investigating the interactions between autophagy-related genes and key signaling molecules will provide insights into the complex network of pathways involved in UC pathogenesis. This knowledge will be crucial for developing targeted therapies that can precisely modulate autophagy and improve clinical outcomes for UC patients[7]. Clinical trials are essential to validate the efficacy and safety of new autophagy-targeting therapies. Studies focusing on the pharmacokinetics, pharmacodynamics, and therapeutic potential of autophagy modulators will help translate these findings into clinical practice. Additionally, identifying biomarkers that predict patient response to autophagy-targeting therapies will enable personalized treatment approaches[6].

CONCLUSION
In summary, the dysregulation of autophagy plays a critical role in the pathogenesis of active UC. Targeting autophagy pathways offers a promising therapeutic strategy for this chronic inflammatory disease. The study by Gong et al[3] provides valuable insights into autophagy-related mechanisms and identifies potential therapeutic targets for UC. Further research is essential to understand the molecular mechanisms involved and to develop novel therapies that can improve clinical outcomes for UC patients. The integration of autophagy-targeting treatments with dietary and other interventions holds potential for a comprehensive approach to managing UC.

REFERENCES
1 Qiu P, Liu L, Fang J, Zhang M, Wang H, Peng Y, Chen M, Liu J, Wang F, Zhao Q. Identification of Pharmacological Autophagy Regulators of Active Ulcerative Colitis. Front Pharmacol 2021; 12: 769718 [PMID: 34925026 DOI: 10.3389/fphar.2021.769718]
2 Changchien CH, Wang CH, Chen HL. Konjac glucomannan polysaccharide and inulin oligosaccharide ameliorate dextran sodium sulfate-induced colitis and alterations in fecal microbiota and short-chain fatty acids in C57BL/6J mice. Biomedicine (Taipei) 2021; 11: 23-30 [PMID: 35223407 DOI: 10.37796/2211-8039.1191]
3 Gong ZZ, Li T, Yan H, Xu MH, Lian Y, Yang YX, Wei W, Liu T. Exploring the autophagy-related pathogenesis of active ulcerative colitis. World J Clin Cases 2024; 12: 1622-1633 [PMID: 38576744 DOI: 10.12998/wjcc.v12.i9.1622]
4 Larabi A, Barnich N, Nguyen HTT. New insights into the interplay between autophagy, gut microbiota and inflammatory responses in IBD. Autophagy 2020; 16: 38-51 [PMID: 31286804 DOI: 10.1080/15548627.2019.1635384]
5 Hann HW, Stahlhut MW, Evans AE. Source of increased ferritin in neuroblastoma: studies with concanavalin A-sepharose binding. J Natl Cancer Inst 1986; 76: 1031-1033 [PMID: 3458940 DOI: 10.1016/j.apsb.2021.03.011]
6 Su S, Wang X, Xi X, Zhu L, Chen Q, Zhang H, Qin Y, Yang B, Che N, Cao H, Zhong W, Wang B. Phellodendrine promotes autophagy by regulating the AMPK/mTOR pathway and treats ulcerative colitis. J Cell Mol Med 2021; 25: 5707-5720 [PMID: 34002930 DOI: 10.1111/jcmm.16587]
7 Bootland LM, Dobos P, Stevenson RM. Experimental induction of the carrier state in yearling brook trout: a model challenge protocol for IPNV immunization. Vet Immunol Immunopathol 1986; 12: 365-372 [PMID: 3765358 DOI: 10.1016/0165-2427(86)90142-x]

Footnotes
Conflict-of-interest statement: All authors declare having no conflicts of interest.

Open-Access: This article is an open-access article that was selected by an in-house editor and fully peer-reviewed by external reviewers. It is distributed in accordance with the Creative Commons Attribution NonCommercial (CC BY-NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the original work is properly cited and the use is non-commercial. See: Https://creativecommons.org/Licenses/by-nc/4.0/

Provenance and peer review: Invited article; Externally peer reviewed.
Peer-review model: Single blind

Specialty type: Medical informatics
Country of origin: Taiwan
Peer-review report’s classification
Scientific Quality: Grade C
Novelty: Grade B
Creativity or Innovation: Grade B
Scientific Significance: Grade B

P-Reviewer: Zeng J S-Editor: Liu JH L-Editor: Webster JR P-Editor: 

