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	PART  1: Comments


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

	Author’s Feedback (Please correct the manuscript and highlight that part in the manuscript. 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 reports the isolation and comprehensive characterization of an Acidithiobacillus ferriphilus strain (QBS3) from acid mine drainage, including its bioleaching performance and whole-genome sequence analysis. The study is important and timely, as A. ferriphilus is a relatively recently described and under-studied species (first reported in 2016) and the work provides new insights into its capabilities in heavy-metal-rich environments. The combination of physiological experiments (ferrous/sulfur oxidation rates, metal toxicity tolerance, mineral bioleaching assays) with genomic analysis significantly strengthens the contribution by linking phenotype and genotype. Overall, the paper’s findings (high Zn and As tolerance, effective sphalerite and arsenopyrite leaching, and identification of genetic determinants for these traits) represent a valuable contribution to the fields of biomining and environmental microbiology. The manuscript is generally well-organized with a logical flow from screening and lab experiments to genomic data and proposed mechanisms. It demonstrates scientific merit and practical relevance, although some sections would benefit from minor revisions and clarifications
	

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

	The title is fairly long but accurately reflects the content of the paper.
	

	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 and informative, summarizing the motivation, methods, and main results. It includes key quantitative findings (e.g. oxidation rates, MIC values, leaching percentages) which is excellent for giving a clear snapshot of the study’s outcomes. A few minor improvements could be made for clarity and brevity: for instance, it states “79.96% leaching rate was obtained at a pulp concentration of 1% after 30 days” – it may be sufficient to say “~80%” for conciseness, and to clarify that this refers to arsenopyrite leaching efficiency. Also, the last sentence has a small grammatical error: “…will great contribute to future applications…” should be “will greatly contribute…”. Aside from a couple of such edits, the abstract effectively captures the essence of the work. No major additions or deletions are needed; just ensure the language is polished.
	

	Is the manuscript scientifically, correct? Please write here. 
	The study’s methodology and interpretations appear scientifically sound. The isolation and identification of the strain are thorough – combining 16S rRNA phylogeny with whole-genome sequencing and digital DNA-DNA hybridization (dDDH) to confirm the strain as A. ferriphilus was appropriate, since 16S alone was insufficient for species-level resolution (as the authors noted). The experimental design for characterizing ferrous and sulfur oxidation, as well as heavy metal resistance (stepwise acclimation to determine MICs), is well conceived and the data support the conclusions (e.g., QBS3’s exceptionally high Zn^2+ tolerance at 1000 mM). The bioleaching experiments on sphalerite and arsenopyrite were carried out with proper controls and monitoring (pH, ORP, ion concentrations), lending credibility to the reported leaching efficiencies. The genomic analysis is extensive and correct in identifying genome features (size, GC content, plasmid presence, genomic islands, prophages, CRISPR arrays) and performing comparative analyses (ANI and pangenome) to place QBS3 in context with other strains. The conclusions drawn – such as QBS3’s bioleaching performance being on par with or better than other strains, and the proposition of leaching mechanism models – are justified by the results and literature. I did not find any significant scientific flaws or contradictions in the data. One aspect that could be strengthened is the connection between specific genetic features and the observed phenotypes: for example, the authors might highlight particular genes or gene clusters (like those for arsenic resistance or iron/sulfur oxidation) that potentially explain QBS3’s high metal tolerance and leaching efficiency. They do list relevant genes (Table 4) and propose models, but a bit more discussion interpreting how the genomic findings correlate with the strain’s performance would enhance the scientific insight. This is a suggestion for expansion rather than a correction – overall the science is robust and credible.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
-
	The manuscript cites a substantial number of references, which appear sufficient and fairly up-to-date. Key prior studies on bioleaching mechanisms, Acidithiobacillus species, and methodology are included (for example, a 2023 reference on bioleaching mechanisms, and the 2016 paper describing A. ferriphilus sp. nov.). The mix of older foundational studies and recent research is appropriate. I did notice a formatting issue in the reference list: reference #10 and #14 seem to be duplicate entries (both refer to “Amanze et al., 2022, Environmental Research, 205, 112467” about heavy metal recovery with Castellaniella). This duplication should be removed or corrected. Also, some references (e.g. #8 “Zhang, Y.-f., et al., 2013…”) are not fully formatted in the same style as others – ensure consistency in citation format (italicize journal names, include all author names or use et al. consistently). Other than these minor issues, the references are adequate in number and scope. If available, the authors might consider citing one or two more recent genomics studies of bioleaching organisms (if any new ones in 2024–2025) to strengthen the background, but this is optional.
	

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

	
The English is generally clear and understandable, and the manuscript reads well for the most part. Technical terms are used appropriately, and explanations (especially in the genomic sections) are thorough. However, there are scattered grammatical errors and typos which suggest the manuscript would benefit from careful proofreading. For example, I noticed minor issues like “bioleching strain” (typo for bioleaching in the abstract), “experimets” instead of experiments, missing spaces in some compound terms (“wholegenome” should be “whole genome”), and some inconsistent formatting of the strain name (sometimes written as “QBS 3” with a space). These are not serious but do need correction to meet scholarly writing standards. I encourage a thorough copy-edit to fix these inconsistencies and to improve phrasing where needed. In a few places, sentences are a bit lengthy or could be structured better for clarity – for instance, the explanation of jarosite’s effects in the discussion is technically sound but could be broken into simpler sentences. Overall, the language is at an acceptable level for scientific communication, with minor edits required to polish it.



	

	Optional/General comments

	
The manuscript is quite comprehensive, covering everything from field sampling to lab experiments and in silico analyses. This breadth is commendable, though it also makes the paper rather lengthy. The authors might consider whether certain descriptive details could be condensed, especially in the Results/Discussion (for instance, some of the general background about CRISPR or phage life cycles in the genomics section could be shortened, since those are well-known concepts). That said, the level of detail may be appropriate for the target journal’s readership, so this is at the authors’ discretion. Another suggestion is to emphasize the broader implications of the findings in the discussion or conclusion: for example, highlight that this is (to the best of the authors’ knowledge) the first genome reported for A. ferriphilus strain from China (if true) and how QBS3’s unique traits (such as high arsenic tolerance) could be leveraged for biohydrometallurgy or bioremediation. The authors do propose that their mechanism models can guide extraction of metals (zinc, gold) and arsenic remediation, which is excellent – perhaps reinforce that with a closing statement about future applications. Finally, the authors , themselves note a limitation regarding lack of direct validation of bioleaching-related genes. transcriptomic analysis under leaching conditions or functional assays for key genes (if experimentally feasible), would be valuable. A brief acknowledgement of this and possibly any other limitations (e.g., the study was done at lab scale and specific conditions) adds transparency. In summary, only minor revisions are needed to address language and formatting issues and to further polish the manuscript; the core science and conclusions are strong.

Based on the above evaluation, I recommend the manuscript for publication with minor revisions. This score reflects the manuscript’s significant merits - study with extensive data and a well-executed genomic analysis – while acknowledging that a few minor issues (typos/grammar, a duplicated reference, and small clarifications) should be addressed to improve clarity and presentation. The work does not require major experimental revisions; the suggested changes are primarily editorial and interpretative. With those minor improvements made, the paper should meet the standards for publication.


	















	PART  2: 


	
	Reviewer’s comment
	Author’s comment (if agreed with the reviewer, correct the manuscript and highlight that part in the manuscript. It is mandatory that authors should write his/her feedback here)

	Are there ethical issues in this manuscript? 

	(If yes, Kindly please write down the ethical issues here in detail)
There do not appear to be any ethical concerns in this study.
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