Dear Prof. Francesco M. Marincola:

Thank you for the opportunity to submit a revised version of our manuscript entitled “The Influence of Gut Microbiota on Immune Cell Interactions and Cancer Treatment” (JTRM-D-24-08366). We found the reviewers’ comments to be very helpful, and we have performed additional experiments and revised the manuscript according to the comments. We are submitting a revised version of our manuscript and our point-by-point responses to the reviewers’ comments.

Reviewer: 1
1.Societal Impact:
What are the broader societal implications of integrating gut microbiota-based interventions into cancer therapy? How might these interventions impact healthcare delivery and patient outcomes?

We thank the reviewer for this helpful comment. This aspect was indeed not mentioned in the initial drafting of our article. Integrating interventions of the gut microbiota into cancer treatment has a significant impact. After reviewing some literature, we compiled and summarized the content into the following paragraph, which was then added to the "Conclusions and Future Perspectives" section of the article and highlighted in yellow.
“Gut microbiota dysbiosis can impact energy metabolism, immune homeostasis, gut defence mechanisms, organic compounds, vitamin production, and abnormal hormone regulation108,109. Dysbiosis is also associated with various cancers. This understanding has led to rapid growth in research exploring the clinical potential of regulating the gut microbiota. Numerous studies have investigated the treatment of various cancers through dietary therapy, prebiotics, probiotics, and even FMT, and significant progress has been made, as discussed above. Given that bacterial abundance is significantly elevated in GC patients, bacterial overgrowth in the stomach could be a potential marker for GC110. For example, the potential utility of some specific microbial signatures for the early detection and screening of CRC has been identified, and some specific species, such as A. halli, C. difficile, and Fn, serve as specific markers for excess body weight-related CRC111,112. These findings contribute to enhancing the accuracy of GC diagnosis and treatment.
For the diagnosis and treatment of different patients, monitoring the gut microbiota can improve the accuracy of early disease detection. Owing to the ease of sample collection, patient compliance and participation can be greatly improved, and the role of the gut microbiota can significantly reduce the side effects of treatment. Personalised treatment can be achieved by targeting the specific diversity of the gut microbiota in a patient, not only reducing medical costs but also improving treatment efficacy, making it a highly promising therapeutic approach. Future research should focus more on unlocking the potential of the gut microbiota, which could lead to more effective and personalised approaches for disease treatment.”

2.Technological Advances:
Are there emerging technologies or methodologies that could be applied to further investigate the interactions between gut microbiota and the tumor microenvironment? How could these innovations be integrated into future studies?
Thanks for the reviewer for this kind remind，Our initial draft indeed lacked content related to the latest technologies. After reviewing relevant literature, we compiled and summarized the information in the "Conclusions and Future Perspectives" section, highlighting it in yellow.
“Technological variations are also key factors contributing to the inconsistent results observed in microbiome-related studies113. 16S rRNA sequencing can be used to map the microbiome but is affected by various factors, such as sample collection, contamination, and analysis methods, making comparisons between studies difficult. It is unclear whether the detected genes are from live microbes, and contamination remains a challenge. Studying the microbiota directly in gastric biopsies could provide clearer insights into their true presence and abundance in the stomach. Emerging technologies and methodologies are expanding our understanding of the interactions between the gut microbiota and the TME. For example, whole-metagenome sequencing could enhance the detection of bacterial species, including rare ones, and this technique uses bioinformatics to identify microbial targets that could distinguish chronic gastritis from GC114. Owing to high background noise from host RNA, traditional metatranscriptomic methods struggle with these low-microbial samples. To address this, a new workflow combining Kraken 2/Bracken for taxonomic analysis and HUMAnN 3 for functional analysis was developed and tested in one study. The approach to this study was validated via synthetic samples and human gastric tissues, demonstrating its ability to accurately identify microbial species and functions with minimal false positives. This method could enhance understanding of the microbiome in mucosal tissues and its interactions with the host in both health and disease115.
Recent advancements also aim to minimise disruption of the commensal microbiota while enhancing the effectiveness of cancer treatment. One such technology is the CRISPR‒Cas9 system, which allows for precise genetic modifications, potentially offering targeted therapeutic approaches without adversely affecting the microbiota106. A new approach called “probiotic surface coating” technology has been proposed in recent years. This technique involves the use of single-cell coating technology to create a protective outer layer on probiotics, resulting in “armoured probiotics.” By combining functional materials with probiotics based on key surface elements such as charge, adhesion factors, and inherent antigens, various biological and chemical methods have been employed. This technology aims to increase the survival and bioavailability of probiotics in the gastrointestinal tract or affected areas, reduce their biotoxicity and immune rejection, and precisely regulate their activity or biological behaviour, thereby improving the effectiveness of disease treatment116. Another novel method involving base editing of bacteria in the mouse gut has been reported. Editing the β-lactamase gene achieved 93% editing efficiency, and the modified bacteria persisted in the intestine for at least 42 days. This technique, which uses nonreplicating DNA vectors, prevents payload spread. This method was also used to edit therapeutic genes in E. coli and Klebsiella pneumoniae in vitro and to modify pathogenic genes in E. coli117. Future research should also focus on developing relevant animal models to demonstrate that these novel methods can achieve beneficial outcomes for patients.”

3.Longitudinal Studies:
What is the potential benefit of conducting longitudinal studies to assess how changes in gut microbiota over time influence tumor progression and response to therapy? What specific outcomes should be monitored?
In response to the reviewer’s comment, we added content related to longitudinal studies and provided an explanation. Since this section is relatively brief and cannot stand alone, we included it in the "Conclusions and Future Perspectives" paragraph and highlighted it in yellow.
“The gut microbiota is a highly diverse and complex ecosystem composed of various microorganisms within the human gut intestine tract, which is one of the most extensive interfaces. In the past decades, studies on the gut microbiota have highlighted its essential role in supporting overall health and well-being. However, most of the studies by far are cross-sectional, scarce, and partially controversial, thus should be interpreted cautiously, particularly when considering causation. To evaluate potential causal relationships, it would be necessary to study bacterial colonization and its fluctuations in relation to the development of GC longitudinally across different populations worldwide, including precancerous lesions, different regions in the stomach, and different types of GC. Recently, one study offered a comprehensive analysis of longitudinal multi-site microbiome ecology and host dynamics. By utilizing date-matched microbiome and host omics data, we not only deepen our understanding of the stability and individuality of microbiomes across different body sites but also propose mechanism-generating hypotheses on host-microbiome interactions within the context of prediabetes118. Such research could illuminate the gradual development of microbial dysbiosis preceding GC. The current advancements in the collection of longitudinal cohorts to study health effects may help address these more complex health questions. Indeed, investigating longitudinal alterations in the gut mycobiome revealed that certain gut fungi could serve as noninvasive biomarkers or potential treatments for liver disease progression, particularly from cirrhosis to HCC119. Another study investigated the link between changes in the gut microbiota dysbiosis and the development of GC. They analyzed bacterial DNA from stomach biopsies in a longitudinal study involving 43 participants over at least 5 years, and found that patients with early gastric neoplasia had higher levels of certain bacteria, such as Proteobacteria and Helicobacter pylori, and lower levels of others like Bacteroidetes. This study identified specific bacterial features and functions that could predict the progression to EGN with significant accuracy, suggesting that monitoring the microbiome might help in early detection of GC120. More studies are needed to focus on longitudinal analysis of the gut microbiome in the future.”

Reviewer: 3
Authors, with locally constructed gastric cancer cohorts, found MUC20 is highly related to patient survival. With non-SRCC and SRCC cell lines, authors confirmed that a variant of MUC20 (MUC20v2) can promote chemoresistance.
1. Please make ascertain that the microorganisms should be wrote in italic form; for example, Enterobacter and Enterobacteriaceae,…
Thanks for the reviewer for this kind remind, we carefully reviewed the entire text to ensure that all relevant terms are italicized. 

2. It is noted that several abbreviations are used in the tables and figures without being properly defined in the respective legends. To enhance readability and clarity, the authors should ensure that all abbreviations used in the figures and tables are adequately explained in the corresponding legends.
We greatly appreciate the reviewers' feedback. We have noted the relevant errors, and to improve readability and clarity, we have explained all abbreviations used in the figures within the figure legends. Additionally, due to the numerous abbreviations in the tables, we have summarized all abbreviations in the "Abbreviations" section at the beginning of the manuscript for the readers' convenience.

3. During the review of the manuscript, it was observed that abbreviations were used without being defined upon their first mention in the main text. To maintain clarity and readability, it is suggested that the authors adhere to the standard practice of introducing each abbreviation in parentheses immediately after its full term when it is first used. This will help readers understand the abbreviations and their respective meanings, facilitating a better comprehension of the manuscript's content.
  Thank you for your careful review. We identified relevant errors and made corrections as suggested by the reviewers. Additionally, due to the numerous abbreviations used in this paper, we have summarized all the abbreviations at the beginning of the manuscript for the readers' convenience.


4. During the review of the manuscript, it was observed that abbreviations were used without being defined upon their first mention in the main text. To maintain clarity and readability, it is suggested that the authors adhere to the standard practice of introducing each abbreviation in parentheses immediately after its full term when it is first used. This will help readers understand the abbreviations and their respective meanings, facilitating a better comprehension of the manuscript's content.
Thank you for the Comment. Comment 4 is similar to Comment 3, so we have made the necessary revisions according to Comment 3.

5. For colon cancer (CRC) it is better to mention colorectal cancer (CRC).
Thank you for your careful review. We apologize for this comment, and we have corrected the errors related to "colon cancer" and "colorectal cancer" and revised the corresponding abbreviations in the subsequent sections.(Highlight in yellow)

4. The link between TMPRSS2 and IL‐1β and TNF‐α does not clear explained in introduction part
Thank you for this Comment, we have rechecked the initial draft and found no mention of "TMPRSS2" in the text. If there are any distracting elements, please inform us, and we will promptly correct them.

5. In this section, it is good to refer to this review article"Potential applications of macrophages in cancer immunotherapy: https://doi.org/10.1016/j.biopha.2024.117161"
In recent years, to minimize disruption of the commensal microbiota and ensure effective cancer treatment, novel technologies such as the CRISPR-Cas9 system delivered by phage103,104.
Thank you for your helpful review. We have cited the referenced literature and added the relevant content to the manuscript.
“In recent years, to minimise disruption of the commensal microbiota and ensure effective cancer treatment, novel technologies, such as the CRISPR‒Cas9 system, which is delivered by phages104,105 and targets specific bacteria at the microbiome‒cancer interface, are essential. An example of this is the CRISPR‒Cas9 system, which enables precise genetic alterations and could provide targeted therapies without disrupting the microbiota106.”

6. CD8 + T should be mentioned in the same way throughout the text.
Thanks for your careful review, we apologize for this oversight. we were ashamed of our mistake, and we have corrected them. We have revised all relevant expressions to "CD4+ cell" and "CD8+ T cell."

7. In the tables, please enter the reference of the studies.
Thanks for your careful review. Since the initial tables and the manuscript were separate files, adding references was challenging. Therefore, we have integrated the tables into the manuscript and added the relevant references accordingly.

8. The overall English writing in the manuscript could benefit from improvement to enhance clarity and readability. Some areas that require attention include grammatical accuracy, appropriate punctuation, and correct use of scientific terminology.
Thanks for your advice. we apologize for our English writing，we utilized the English editing services of AJE to ensure a higher quality of English writing. 
We are very pleased to have the opportunity to submit this revised version of the manuscript. We hope that we have successfully addressed all the issues raised during the review process. Thank you once again for your consideration.
Sincerely,
Weijun Yang, MD, PhD
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