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	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 paper offers a thorough and up-to-date review of selective sweep detection techniques, tracing their development from traditional statistical tests to contemporary machine learning and deep learning methodologies. It aids researchers in comprehending the advantages, disadvantages, and suitable uses of each technique by contrasting conventional neutrality tests with sophisticated frameworks like FlexSweep and DANN. Important issues that are essential for precise genomic inference are also highlighted in the paper, such as simulation misspecification and demographic confounding. All things considered, it is a useful resource for evolutionary biologists and genomic researchers who want to use modern computational tools to explore adaptation.

	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	Indeed, "Detecting Selective Sweeps in the Genomic Era: From Classical Statistics to Deep Learning" is a suitable title that accurately describes the manuscript's substance.

	

	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.


	Yes, the abstract is comprehensive and well-structured. The philosophical underpinnings of selective sweeps are elucidated, the methodological evolution from classical statistics to deep learning is traced, and the unique contributions of FlexSweep and DANN are highlighted. Its critical viewpoint is reinforced by its adequate discussion of important shortcomings such simulation misspecification and demographic confounding.

However, a few improvements could enhance clarity and impact:

1. Reduce methodological density: There is now a lot of technical information in the abstract, such as the quantity of summary statistics and architectural components like gradient reversal layers. It would be easier to read without sacrificing scientific validity if these details were slightly condensed.
2. Strengthen the broader significance: Think about including a single sentence that clearly explains the importance of enhanced sweep detection for disciplines like animal breeding, medical genetics, and evolutionary biology. The abstract's interdisciplinary appeal would rise as a result.
3. Clarify the review’s contribution: You could briefly point out that the article does more than just provide methodologies; it offers a comparative and integrative synthesis. This demonstrates how valuable it is as a review.


	

	Is the manuscript scientifically, correct? Please write here.
	Overall, the manuscript is scientifically sound and conceptually accurate. The definitions of selective sweeps, the distinction between hard and soft sweeps, and the explanations of classical neutrality tests, haplotype-based statistics, and modern machine learning approaches are consistent with established population genetic theory. The progression from statistical frameworks to deep learning methods is logically presented, and the discussion of challenges such as demographic confounding and simulation misspecification reflects current methodological concerns in the field.


	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	Yes, a large number of important foundational and contemporary publications in machine learning-based techniques, classical population genetics, and selective sweep detection are included in the manuscript's list of references, which is generally enough. The literature review is current and pertinent to the current situation because it incorporates both well-known techniques (such as Tajima's D, F_ST, iHS, and H12) and more recent deep learning tools (such as FlexSweep and DANN).

However, you might think about including a few more references that reflect significant advancements and contrasting viewpoints in the sector to bolster the study even more and guarantee coverage of current events:

Suggested Additions:

Deep Learning and Selection Detection
· Sheehan, S. & Song, Y.S. (2016). Deep learning for population genetic inference. PLoS Computational Biology.

· One of the first significant research to use deep learning frameworks to population genetics inference, it laid the groundwork for following models such as FlexSweep and DANN.

Generative Models for Selection
· Chan, J., Perrone, V., Jenkins, P.A., & Song, Y.S. (2018). A likelihood-free inference framework for population genetic data using exchangeable neural networks. Advances in Neural Information Processing Systems.

· Highlights likelihood-free inference techniques and alternative deep learning architectures that have impacted current approaches.

Haplotype-Based Machine Learning
· Ferrer-Admetlla, A., et al. (2014). On detecting incomplete soft or hard selective sweeps using haplotype structure. Molecular Biology and Evolution.

· A valuable complementary work addressing intermediate sweep types and haplotype pattern recognition.

	

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


	The scientific concepts are successfully conveyed, and the language used in the manuscript is generally straightforward and intelligible. The level of technical sophistication is appropriate for scholarly communication in population genetics and evolutionary genomics, the organization makes sense, and the vocabulary is generally proper.
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	Are there ethical issues in this manuscript? 


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

Based on the content provided, there do not appear to be any major ethical concerns in this manuscript.
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