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PART 1 (Importance of the manuscript)


	[bookmark: _Hlk170903434]
	Comments of the Reviewers
	Author’s Feedback 


	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.
	The manuscript addresses an important and timely topic at the interface of plant microbiome science, multi-omics, artificial intelligence and microbiome engineering. Its major strength is the attempt to connect descriptive microbiome profiling with predictive modelling, synthetic communities, mechanistic validation and multi-environment transfer. The discussion of compositionality, information leakage, feature instability, ecological domain shift and laboratory-to-field translation is particularly relevant to researchers developing AI-enabled microbiome applications. Overall, the review can provide a useful conceptual framework for the scientific community, subject to minor improvements in presentation, methodological reporting and reference verification.
	




PART 2.1 (Objective Evaluation)

	


	
	Rating of the Reviewers
	Author’s Feedback (Revision of the Manuscript and Feedback of Authors are mandatory for Rating of 2 and 1)

	1. Is the title clear and appropriate for the paper? 
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	5
The title accurately reflects the scope and central theme of the manuscript. It clearly identifies multi-omics, AI, predictive design and plant–microbe interactions.
	

	2. Is the abstract of the article comprehensive? 
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	4
The abstract is comprehensive and captures the rationale, major evidence streams, limitations and proposed design–build–test–learn framework. It could be made slightly more concise by reducing repeated statements about transferability.
	

	3. Are the keywords appropriate and useful?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	5
The keywords are relevant and adequately represent the manuscript. They cover the major conceptual components and are suitable for indexing.
	

	4. Is the background information of the paper sufficient and well organized?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	3
The background is well organized, progressing from plant–microbiome context to multi-omics, AI, synthetic communities and engineering. The distinction between association, prediction and causality is clearly established.
	

	5. Are the objectives clearly stated?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	3
The objectives are explicitly stated in Section 1.1 and are aligned with the subsequent organization of the review.
	

	6. Is the literature review relevant?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	4
The literature reviewed is highly relevant to the stated objectives. The manuscript appropriately connects methodological, ecological, computational and experimental evidence.
	

	7. Is the literature review recent?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	3
The review includes recent literature, including studies from 2025–2026, while retaining foundational studies where justified. The authors should nevertheless verify that the most recent relevant literature available before the stated search endpoint is adequately represented.
	

	8. Is the literature search methodology explained properly? 
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	4
The search sources, period, search concepts, eligibility criteria, screening approach and critical appraisal principles are described. Because this is a narrative review, the absence of systematic screening counts is explained; nevertheless, a compact search/selection summary or supplementary search table would improve reproducibility.
	

	9. Is the Critical analysis of literature done?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	5
Critical analysis is a strong feature. The manuscript repeatedly distinguishes predictive performance from causality and transferability and discusses compositionality, batch effects, temporal mismatch, leakage, ecological realism and uncertainty.
	

	10. Is Identification of research gaps/future directions done ?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	5
Research gaps and future directions are clearly identified, particularly benchmark datasets, causal perturbation, hybrid models, field establishment/evolution and uncertainty-aware design.
	

	11. Are the conclusions logically arrived?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	5
The conclusions follow logically from the evidence discussed and appropriately avoid presenting AI as a substitute for ecological experimentation. The distinction between technical feasibility and agricultural reliability is clear.
	

	12. Are the limitations of the paper discussed?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	5
The manuscript explicitly discusses limitations of the narrative-review design, English-language restriction, access constraints, heterogeneous evidence and limited external validity. These limitations are appropriate and clearly stated.
	

	13. What is the Quality of references (i.e. from peer reviewed authentic sources)
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor 
N/A = Not Applicable
	4
The reference list contains many authoritative peer-reviewed sources and recent papers. A final editorial check should verify every citation–reference match, DOI, bibliographic detail and consistency of formatting.
	

	14. Is the manuscript written in clear and understandable language?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor 
N/A = Not Applicable
	5
The manuscript is generally clear, coherent and professionally written. Some sections are dense and occasionally repeat the same points regarding causality, transferability and field validation; moderate tightening would improve readability.
	





PART  2.2 (Subjective Evaluation)

	
	Reviewer’s comment

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


	Is the title of the article suitable?

If your answer is NO, please provide a brief, clear suggestion for improvement.
	YES. The title is suitable and accurately represents the scope and emphasis of the review.
	

	Is the abstract of the article comprehensive? 

If your answer is NO, please provide a brief, clear suggestion for improvement.
	YES. The abstract adequately summarizes the scope, evidence, principal limitations and proposed framework. Minor tightening could reduce repetition.
	

	Is the manuscript scientifically correct? 

If your answer is NO, please provide a brief, clear suggestion for improvement.
	YES, overall. The manuscript is scientifically coherent and the claims are generally framed cautiously. The authors should perform a final verification of all recent citations and ensure that statements based on individual studies are not generalized beyond their demonstrated context. The discussion of AI model validation, causality, compositional data and laboratory-to-field transfer is particularly appropriate.
	

	Are the references sufficient and recent? 

If your answer is NO, please provide clear suggestion for improvement.
	Generally YES. The reference list is substantial and includes foundational as well as recent literature. The authors should conduct a final reference audit for citation completeness, DOI accuracy, bibliographic consistency and coverage of relevant literature published up to the stated search endpoint.
	

	Are there ethical issues in this manuscript?
(YES or NO)

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

	NO. No ethical issues are apparent from the manuscript content. This assessment concerns the scientific content supplied for review; the reviewer should independently consider any journal-specific ethical requirements.
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