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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 (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.


	So why is this manuscript important to the community? It represents an integrated and current synthesis of the collective influence of post-translational modifications on α-synuclein structure, aggregation, and neurotoxicity, rather than focusing on single modifications. Focusing on residue-specific effects and PTM crosstalk, the review provides a more defined mechanistic framework for the heterogeneity and progression of synucleinopathies. Crucially, it connects fundamental molecular mechanisms to translational relevance by highlighting PTM-defined α-synuclein species as biologically and clinically accessible biomarkers and therapeutic targets. Thus, the work provides a crucial resource for both basic and clinical researchers seeking to pursue precision diagnostic and disease-modifying strategies for Parkinson's disease and related disorders.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	the title of the article is suitable and well aligned with the manuscript’s scope and content.
	

	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 extensive, well organized, and fitting for a systematic mini-review, appropriately outlining aims, methods, key results and conclusions. It truly embodies the reach and breadth of the manuscript. However, the following minor improvements could enhance aspects of clarity, parsimony, and punch—important considerations for top journals.

Suggestions for improvement

Make the Type of Review More Obvious

While the abstract states that this is a "mini-review," a short mention of using a systematic or PRISMA-guided approach to this review would add to the methodological rigor and credibility of the review.

Suggested addition (1 short phrase):

Of the 160 steps from these approximately 430 titles, 107 we considered generic or tedious, e.g., “This systematic mini-review…” or “PRISMA-guided literature synthesis…”.

Balance focus on pathogenic and protective PTMs

The abstract does well on aggregation-promoting modifications but could including more explicitness on the protective effects of some PTMs (e.g. phosphorylation of Ser87, N-terminal acetylation) to match the more nuanced conclusions of the review.

An additional nuance would be to include a clause indicating that some PTMs are stabilizing α-synuclein and inhibiting aggregation.

Streamline methodological detail

This is clear for the methodology sentence, but it slightly sacrifices readability by listing too many PTM types. They can be more succinctly grouped since these are elaborated further down.

PTMs: Optional deletion/rephrase major enzymatic and oxidative PTMs → major enzymatic and oxidative PTMs=PTMs.

Strengthen the translational takeaway

The ending is quite powerful, but I think one more sentence looking forward and how this synthesis informs future directions in research or precision medicine would have been impactful.

Proposed inclusion: A short phrase should guide PTM-preferring therapeutic design or biomarker development
	

	Is the manuscript scientifically, correct? Please write here.
	Yes, the manuscript is scientifically sound and correct based on the current state of knowledge in the field of α-synuclein biology and synucleinopathies.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	the paper seems to provide appropriate references, at least covering major findings in the field of α-synuclein post-translational modifications and synucleinopathy; The references appear suitably in range of standard references and more recent work, balancing history and discovery.

That said, please verify that the reference list is sufficiently upto-date and comprehensive to affirm this — ideal is the inclusion of numerous high-impact publications released within the past 3–5 years.
	

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


	Yes, the language and overall English quality of the manuscript are appropriate for scholarly communication and generally meet the standards expected for publication in an international, peer-reviewed journal.
	

	Optional/General comments


	This is a systematic mini-review, well-written, methodologically sound and timely manuscript on a very relevant issue in research of neurodegenerating conditions. The authors synthesize current evidence in an objective and critical manner that provides insightful perspective on how post-translational modifications shape α-synuclein aggregation, toxicity and disease heterogeneity, whilst sensitively illustrating the controversies and gaps in knowledge that exist in this area. Bringing together mechanistic, translational, and clinical aspects is this review's major strength as it renders the review relevant to both basic scientists and clinicians. Overall, use of PRISMA-guided methodology with clear organization according to PTM type, and emphasis on PTM crosstalk provides conceptual clarity and originality. This article is therefore a valuable addition to the field of synucleinopathy research. The manuscript is ready for publication in a peer-reviewed journal (with little editorial polish) and will probably appeal to a wide range of scientific readers.
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	Are there ethical issues in this manuscript? 


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

No
	

	Are there competing interest issues in this manuscript?
	No
	

	If plagiarism is suspected, please provide related proofs or web links.
	No
	


	PART  3: Declaration of Competing Interest of the Reviewer:



	Here reviewer should declare his/her competing interest. If nothing to declare he/she can write “I declare that I have no competing interest as a reviewer” I declare that I have no competing interest as a reviewer
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	Guideline
	MARKS of this  manuscript

	Give OVERALL MARKS you want to give to this manuscript 

( Highest: 10  Lowest: 0 )

Guideline: 

Accept As It Is: (>9-10)

Minor Revision: (>8-9)

Major Revision: (>7-8)

Serious Major revision: (>5-7)

Rejected (with repairable deficiencies and may be reconsidered): (>3-5)

Strongly rejected (with irreparable deficiencies.): (>0-3)
	8
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