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	Reviewer’s comment
Artificial Intelligence (AI) generated or assisted review comments are strictly prohibited during peer review.

	Author’s Feedback (It is mandatory that authors should write his/her feedback here)


	Please write a few sentences regarding the importance of this manuscript for the scientific community. A minimum of 3-4 sentences may be required for this part.

	This manuscript matters because it tackles a question that directly connects our daily diet, the microbes living in our gut, and some of the world’s most pressing health problems. By explaining how trimethylamine N-oxide (TMAO) can be both protective in the short term yet harmful when chronically elevated, it gives researchers and clinicians a clearer picture of why outcomes vary so widely among patients. It also highlights new opportunities such as targeted diets, microbiome-based therapies, and enzyme inhibitors that could be turned into practical treatments. In this way, the work not only deepens scientific understanding but also points toward tangible ways to improve human health.
	

	Is the title of the article suitable?
(If not please suggest an alternative title)

	The current title “Trimethylamine N-Oxide: A Dual-Function Compound at the Intersection of Gut Microbiota Metabolism and Systemic Disease” is generally clear and descriptive. It captures the dual nature of TMAO and its link to gut microbiota and disease. However, it is a bit long and leans more toward a narrative style than a concise scientific title.
Here is a few suggestions
    The Dual Biological Roles of Trimethylamine N-Oxide in Cardiometabolic and Neurological Disorders
     Trimethylamine N-Oxide: Dual Roles in Gut Microbiota Metabolism and Human Disease

	

	Is the abstract of the article comprehensive? Do you suggest the addition (or deletion) of some points in this section? Please write your suggestions here.

	The abstract is comprehensive in that it captures the dual role of TMAO, outlines its mechanistic pathways (inflammation, thrombosis, cholesterol transport), and touches on clinical outcomes (CVD, CKD, neurodegeneration) along with therapeutic perspectives. However, it is quite dense, and at times reads more like a mini review than a concise abstract which could discourage the reader.
Suggestions for improvement:
1. The abstract could be streamlined by reducing mechanistic details (e.g., NF-κB/NLRP3 signaling, ROS pathways) and focusing instead on the bigger picture: dual roles, diseases linked, and therapeutic opportunities. Too much jargon early on may overwhelm readers.
2. The protective aspects (osmolyte function, stress adaptation) are only briefly mentioned, while disease associations dominate. A more balanced description will better reflect the manuscript’s theme of duality.
3. Numbers such as “>7.6 µM” or “34–68% stroke risk” may not be necessary in the abstract; these are more appropriate for the main text. 
4. The mention of probiotics, FMO3 inhibitors, and multi-omics approaches is strong, but it could be condensed into one forward-looking sentence that highlights the potential for precision nutrition and microbiome-targeted therapies.
5. Consider closing with a statement about the future direction of research (e.g., defining thresholds for beneficial vs harmful TMAO levels, and integrating microbiome–host interactions into precision medicine).

	

	Is the manuscript scientifically, correct? Please write here.
	The review is scientifically sound, but minor corrections and clarification are necessary to enhance accuracy and readability.
In several places, causality is implied where only associations have been demonstrated, particularly when presenting plasma concentration thresholds. The mapping of microbial enzymes to specific bacterial taxa should be revised to reflect more accurate genomic evidence. In addition, some mechanistic details such as signaling pathways in neurodegeneration and cardiac remodeling should be more clearly attributed to preclinical rather than clinical findings. The manuscript would also benefit from consolidating repeated mechanistic descriptions, reducing redundancy, and ensuring consistent terminology throughout (e.g., eNOS vs Enos).
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	The references are largely sufficient and include many key primary studies and reviews on TMAO, gut microbiota metabolism, and associated cardiometabolic and neurological diseases. Several are recent (2020–2025), which strengthens the currency of the manuscript. However, there are instances of duplication and some inconsistencies between in-text citations and the reference list that should be corrected.
To strengthen the review, I recommend incorporating more Mendelian randomization and genetic evidence (e.g., studies disentangling causality between TMAO and disease outcomes), as well as recent clinical trial data evaluating TMAO-lowering interventions (e.g., DMB, dietary modulation, or engineered probiotics). Inclusion of these would provide a more balanced perspective between observational associations and causal inference.

	

	Is the language/English quality of the article suitable for scholarly communications?

	The manuscript is generally written in clear and understandable English, and the scientific ideas are conveyed effectively
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	Are there ethical issues in this manuscript? 

	(If yes, Kindly please write down the ethical issues here in details)


	




[bookmark: _GoBack]
Reviewer details:

[bookmark: _Hlk208583142]Nnachor Amarachi Clare, Missouri University of Science and Technology, United State of America



Created by: DR	              Checked by: PM                                           Approved by: MBM	   	Version: 3 (07-07-2024)
