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	Reviewer’s comment


	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 offers a highly relevant and broad synthesis of methodological progress in the detection of selective sweeps, connecting traditional population genetics theory with contemporary machine learning approaches. In doing so, by situating the recent development of methods like FlexSweep and the Domain Adaptive Neural Network (DANN) in the context of the overall history of sweep detection, it offers researchers both conceptual and practical insight into method choice. Perhaps most importantly, its focus on the role of domain adaptation and multi-scale feature integration in resolving traditional challenges such as demographic confounding and simulation misspecification is highly relevant. Furthermore, its scope in connecting to ancient DNA, livestock, and non-model organisms helps to ensure that its relevance is not limited to human genomics.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	The current title — “Detecting Selective Sweeps in the Genomic Era: From Classical Statistics to Deep Learning” —is suitable, understandable, and in line with the manuscript's parameters.
	

	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 very comprehensive and well-organized, and it very nicely traces the development of the detection of selective sweep from classical statistics to deep learning. It very nicely points out the complementary aspects of FlexSweep and DANN. It very nicely points out the current limitations of the methodology. However, some of the very technical points could be slightly reduced to make it more readable. One sentence that looks into the future would make it more relevant.
	

	Is the manuscript scientifically, correct? Please write here.
	· The manuscript is scientifically valid and properly connected to existing population genetic theory.

· The discussion of selective sweeps, traditional statistics, and machine learning strategies is also conceptually valid.

· The presentation of FlexSweep and DANN is properly aligned with their methodological advancements.

· The major limitations of the study, including demographic confounding and simulation misspecification, are also properly stated.

· The study is scientifically valid and only needs minor clarification and polishing.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	· The sources are fundamental, highly inclusive, and cover both modern and traditional breakthroughs in machine learning. As a result, they are mainly current and adequate. 

· To add more current references, to include some recent reviews on machine learning and polygenic adaptability in population genomics (2021–2024).

· Additionally helpful would be some applied research on deep learning sweep detection in cattle or non-model species.


	

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


	For the most part, the language is formal, clear, and appropriate for communication.

Other areas that could be improved to make the text even clearer and more accurate would be to condense sentences, correct minor grammatical errors, and use consistent terminology.
	

	Optional/General comments


	A very appropriate and well-structured summary of the developments in the methods for selective sweep detection is offered in this publication. One of the major strengths of this publication is that it compares deep learning approaches and traditional approaches in a fair manner.
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	Are there ethical issues in this manuscript? 


	It appears that this manuscript does not have any ethical issues. This is because it is a methodological evaluation that does not include personal information, clinical procedures, and experimental data involving human and animal subjects. Moreover, the authors of this manuscript have not indicated any competing interests, which is a positive aspect. Therefore, this manuscript does not have any ethical issues regarding publication.
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