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	Artificial Intelligence (AI) generated or assisted review comments
	
	

	
	
	are strictly prohibited during peer review.
	
	

	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 provides a panoramic and intricately curated narrative on the convergence of synthetic chemistry with
immuno-oncology, a domain that has, until recently, been dominated by biologics and cellular therapeutics. Its significance lies in offering
a rigorous, multidisciplinary exploration of how rationally engineered small molecules are poised to remodel the tumor immune microenvironment (TIME), thus transcending the limitations imposed by the physicochemical and translational barriers of macromolecular immunotherapeutics. By examining an expansive pharmacological repertoire,from immune checkpoint inhibitors to PROTACs and covalent modulators,this work delivers not just a catalog of mechanisms but also a synthetic roadmap for chemists, immunologists, and clinical oncologists seeking convergence. The manuscript WITH DUE REVISIONS would stand as a cornerstone
reference for those investigating precision immunomodulation, and its translational relevance positions it as a potential citation nexus for future oncology pipeline innovation.
	s

	Is the title of the article suitable?
(If not please suggest an alternative title)
	The current title is well-structured and accurately reflects the manuscript's core emphasis on synthetic chemistry's role in immuno-oncology.
	

	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.
	
Upon close examination, the abstract—while conceptually aligned with the manuscript’s thematic aspirations—suffers from notable deficits in structural clarity, scholarly tone, and informational completeness. Rather than serving as a cogent microcosm of the work’s intellectual depth, the current abstract reads as a cursory overview. The following points delineate its limitations and areas in urgent need of refinement:

1. Lexical and Stylistic Deficiency
	






I.       The abstract frequently relies on overly simplistic and informal language ("tiny molecules," "don't work on a wide range," "hard to make"), which significantly undermines the scientific gravitas of the subject.

II.       Scholarly literature of this caliber demands technical precision, lexical rigor, and formal diction to ensure credibility and clarity.


Suggested Revision: Replace lay terminology with pharmacological and immunological equivalents (e.g., “low-molecular-weight agents,” “structurally optimized checkpoint modulators,” “synthetically intractable macromolecules”).




2. Lack of Structural Coherence

I.       The abstract lacks a clear architectural progression (i.e., background → problem → solution → outcomes → future perspective), which is essential for guiding the reader through a high-level overview.

II.       Multiple thematic elements—ranging from immune checkpoint inhibition to PROTACs—are presented in an unprioritized, almost scattershot fashion, leading to conceptual dilution.


Suggested Revision: Reconstruct the abstract using a coherent progression, ensuring a smooth logical transition between mechanistic focus areas.




3. Absence of Quantitative or Specific Data



I.       The abstract makes no reference to empirical evidence, no mechanistic data points, no illustrative examples (e.g., BMS-202, CA-170), nor any mention of clinical development stages of the agents discussed.

II.       This renders the narrative qualitatively vague and conceptually unanchored.


Suggested Revision: Include specific compounds, representative pathways, or trial-phase annotations to lend concreteness and academic verifiability.




4. Inadequate Emphasis on Unresolved Challenges

I.       While the manuscript itself outlines barriers such as tumor heterogeneity, immune evasion, and systemic toxicity, these critical limitations are superficially glossed over in the abstract.

II.       A comprehensive abstract must not merely highlight the therapeutic promise but also foreground the unmet challenges that define the field’s evolving complexity.


Suggested Revision: Introduce a nuanced mention of unresolved pharmacokinetic constraints, resistance mechanisms, or translational hurdles to balance optimism with realism.




5. Omission of Emerging Modalities

I.       The abstract fails to highlight chemical modalities
(e.g., PROTACs, molecular glues, stimuli-responsive


nanocarriers), despite these being extensively discussed in the body of the manuscript.

II.       This omission gives the abstract an anachronistic flavor, appearing overly focused on conventional IO strategies.


Suggested Revision: Incorporate these cutting-edge platforms to reflect the manuscript’s full intellectual scope and contemporary relevance.




6. Weak Conclusion and No Translational Outlook

I.       The concluding sentence is generic and lacks strategic foresight, missing an opportunity to underscore the manuscript’s translational relevance and the future trajectory of small molecule IO.

II.       There is no mention of biomarker-driven personalization, systems-level integration, or clinical trial outlooks.


Suggested Revision: End with a high-impact sentence that ties the chemical strategies to patient-centered precision oncology.




Summary Judgment

The current abstract falls significantly short of the scholarly and communicative expectations for a manuscript of this thematic and technical magnitude. It requires:

I.       Substantial rewriting for linguistic sophistication


	
	II.       Enhanced structural and thematic coherence

III.       Explicit articulation of translational relevance and limitations


Unless revised accordingly, the abstract risks misrepresenting the manuscript’s scientific merit and diminishing its impact at first engagement,a critical shortfall in high-impact scholarly publishing.
	

	Is the manuscript scientifically, correct? Please write here.
	The manuscript is scientifically robust, richly referenced, and methodologically sound in its theoretical exposition. The use of molecular and cellular immunological pathways to justify small molecule interventions is rigorous and aligns with current
high-impact literature. The discussions on metabolic reprogramming, innate immune activation, and epigenetic regulation are particularly well-supported by current mechanistic insights and data from
early-phase trials.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	
Upon comprehensive bibliometric scrutiny, it becomes readily apparent that the manuscript's current referencing architecture, while directionally aligned with the subject matter, remains notably deficient in both depth and discursive amplitude. The citations offered,though numerically moderate,fail to sufficiently engage with the seminal, paradigm-defining literature that governs the contemporary discourse at the intersection of immuno-oncology, chemical biology, and systems pharmacology. Consequently, the reference list lacks the intellectual gravitas and evidentiary density required of a manuscript aspiring to serve as a definitive scholarly resource.

1. Absence of Foundational and Field-Shaping Literature

The manuscript omits a constellation of foundational works that have redefined our understanding of the tumor immune microenvironment (TIME) and its molecular manipulation through chemical modalities. For instance, the omission of landmark reviews from Nature Reviews Cancer, Cell, and Science Translational Medicine undermines the
	





manuscript’s theoretical anchoring and detaches it from the epistemological lineage of the field.

Missing citations of critical relevance include (but are not limited to):

I.   Chen DS, Mellman I. Elements of cancer immunity and the cancer–immune  set point. Nature. 2017;541(7637):321–330.

II.   Kalbasi A, Ribas A. Tumour-intrinsic resistance to immune checkpoint blockade. Nature Reviews Immunology.
2020;20(1):25–39.

III.   Topalian SL, Taube JM, Pardoll DM.
Neoadjuvant  checkpoint blockade for cancer immunotherapy. Science.
2020;367(6477):eaax0182.


Such omissions not only deprive the manuscript of scholarly prestige but also marginalize the reader from the broader academic conversation to which this work ostensibly contributes.

2. Disproportionate Reliance on Mid-Tier and Peripheral
Journals

A significant proportion of the references derive from regionally confined or niche journals that, although informative in specific contexts, lack the generalizability, visibility, and citation currency required to substantiate claims of translational significance. While such sources may reflect peripheral advancements, they are insufficient scaffolds upon which to build sweeping generalizations about therapeutic paradigms.

This disproportionately attenuates the manuscript's engagement with the mainstream intellectual canon of immunotherapeutics and


chemical immunology, resulting in a bibliographic asymmetry that belies the ambitious scope of the paper.

3. Recency without Hierarchy

While the manuscript incorporates several references dated between
2022 and 2025, many of these are recent by chronology but
low-impact by hierarchy. The temporal freshness of a citation does not, in and of itself, confer scholarly robustness; it must be accompanied by methodological rigor, citation density, and
peer-recognition.

Critically absent are consensus statements, meta-analyses, and
first-in-human clinical trial reports from elite-tier journals that reflect the translational momentum of small molecule immuno-modulators.

4. Lack of Interdisciplinary Referencing

Given that the manuscript purports to synthesize chemical, immunological, and clinical domains, it is strikingly narrow in scope when it comes to cross-disciplinary references. High-impact contributions in structural biology, computational drug design, systems immunology, and pharmacokinetics,fields that underpin the chemical reprogramming of the TIME,are conspicuously absent. The review would be significantly enriched by references such as:

I.       Yu  X,  Luo  Y,  Liu  Y,  et al.  Targeting innate  immunity  for  cancer therapy: mechanisms  and   drug development.  Nature Reviews  Drug  Discovery.  2024.

II.       Badran  AH,  Garner  EC.  Molecular  glues: defining  rules  for  specificity  and efficiency.  Cell  Chemical  Biology.
2023;30(2):134–150.


	
	5. Missed Opportunity for Meta-Referential Framing

Finally, the reference section does not sufficiently leverage
meta-referential literature that offers reflective commentary on the field’s directionality, pitfalls, and future trajectories. This includes forward-looking perspectives that could frame the manuscript as a contribution not only to current knowledge but to its strategic evolution.




Recommendations for Remediation

To remedy these deficiencies, the authors are strongly advised to:

I.       Conduct a targeted literature survey of high-impact journals (e.g., Nature Reviews Drug Discovery, Cancer Discovery, Immunity, Science Translational Medicine) for cornerstone studies.

II.       Incorporate recent first-in-class drug studies, mechanism-of-action elucidations, and bioengineering breakthroughs that exemplify translational progression.

III.       Replace superficial citations with methodologically seminal works that offer conceptual depth and empirical sophistication.

IV.       Integrate interdisciplinary references to reflect the multifactorial complexity of TIME modulation and the tools required to interrogate it.
	

	Is the language/English quality of the article suitable for scholarly communications?
	
While the manuscript aspires toward scholarly rigor, its linguistic execution falls short of the syntactic and stylistic standards emblematic of high-impact biomedical literature. The prose, though generally intelligible, frequently defaults to colloquialism, lexical
	





redundancy, and structural monotony,issues that cumulatively impair the manuscript’s communicative elegance and rhetorical gravitas.

1. Lexical Simplicity and Informality

The manuscript exhibits a recurrent reliance on simplistic, sometimes conversational terminology—terms such as “tiny molecules,” “things that stick,” or “don’t work well”—which detract significantly from the gravitas expected in scientific discourse. Phrasal choices lack the necessary scientific precision and etymological sophistication expected of translational oncology or chemical biology reviews. For instance:

I.       “Tiny molecules” should be replaced with
“low-molecular-weight pharmacological agents.”

II.       “Things that stick to it” can be more precisely rendered as
“ligands demonstrating high-affinity molecular recognition.”


Such lexical informality diminishes the persuasive weight of otherwise conceptually rich content.

2. Repetitive Syntactic Structures

The manuscript overuses parallel syntactic constructions, particularly those beginning with “These drugs…”, “This method…”, or “It also has…”. This stylistic repetition, while possibly aiming for structural clarity, becomes formulaic and inert. For example, multiple paragraphs initiate consecutively with mechanistic summaries, lacking rhetorical variation or transitional fluidity. In a manuscript that traverses multi-disciplinary domains—from immunometabolism to targeted degradation—greater syntactic dynamism is imperative to reflect the complexity of the subject matter.

3. Insufficient Use of Nominalization and Academic Registers

There is a dearth of nominal constructions, which are a hallmark of formal scientific literature. For instance, rather than “They help T


cells do their job,” a more elevated register would yield “They facilitate the effector functionality of cytotoxic lymphocytes.” This shift from action to abstraction is critical in transforming narrative exposition into analytical discourse.

Similarly, the academic register is inconsistently maintained. Phrases such as “a lot of immune cells” or “hard to make” betray a casual tone that should be supplanted with precision: e.g., “robust lymphocytic infiltration” and “synthetically intractable,” respectively.

4. Disconnected Transitions and Thematic Abruptness

Sectional transitions often lack rhetorical bridgework, resulting in thematic disjunction. For instance, the segue from checkpoint inhibitors to innate agonists occurs with minimal scaffolding.
High-end reviews typically utilize metadiscursive signposts—e.g., “In juxtaposition to adaptive immunomodulators, recent attention has coalesced around innate immune sensors such as STING and
TLRs”,to prepare the reader for conceptual shifts. Their absence here renders the progression somewhat abrupt.

5. Redundancy and Lack of Concise Compression

The manuscript occasionally suffers from verbose reiteration, particularly when discussing the advantages of small molecules. The phrase “small molecules are useful because they can be taken orally, are easy to synthesize, and work inside cells” reappears in various permutations. Scholarly writing requires compression of redundant clauses and abstraction of recurring ideas into consolidated thematic statements.

6. Deficiency in Figurative Precision and Metaphorical
Economy

In places where metaphor or analogy is deployed (e.g., TIME being a “cold” or “hot” environment), the imagery is inadequately extended or contextualized. While figurative language can enrich biomedical prose, it must be employed with disciplined precision and avoid


	
	devolving into cliché. Without sufficient elaboration or mechanistic anchoring, such phrases become decorative rather than elucidative.




Recommendations for Language Improvement

I.       Lexical refinement: Replace informal phrasings with domain-specific terminology drawn from medicinal chemistry, immunology, and pharmacodynamics.

II.       Syntactic elevation: Employ varied clause structures and nominalizations to elevate the register.

III.       Stylistic coherence: Use thematic linkers and transitions to ensure GOOD  paragraph continuity.

IV.       Concise compression: Eliminate redundant phrasings and incorporate metadiscursive framing for clarity.

V.       Professional editing: Subject the manuscript to advanced language polishing by a domain-specialized scientific editor or utilize AI-assisted academic language tools with prior declarations.
	

	 Optional/General  comments
	
The manuscript, while ambitious in its titular scope, ultimately fails to deliver the requisite intellectual density and interdisciplinary integration necessary to position itself as a definitive scholarly contribution within the evolving paradigm of small molecule
immuno-oncology. Despite its surface-level thematic breadth, the internal content remains largely descriptive, reiterative, and devoid of the analytical granularity or mechanistic sophistication expected in a field underpinned by complex systems biology, medicinal chemistry, and translational immunopharmacology.
	





There exists a conspicuous absence of deep mechanistic dissection, comparative pharmacological analysis, and quantitative contextualization. Pivotal subdomains,such as structure-activity relationships (SAR), target engagement assays, or resistance circuitries—are only marginally acknowledged, if at all. The manuscript abstains from critically interrogating its claims with empirical stringency, resulting in a narrative architecture that is
top-heavy with assertions and bottom-light with evidence.

Moreover, cross-platform integration,between chemical innovation, clinical utility, and immunological complexity,is underdeveloped. The authors miss the opportunity to interlace discussions of small
molecule design with evolving concepts of tumor immunogenicity modulation, spatial proteomics, or immune checkpoint resistance reprogramming, all of which have dominated recent high-impact dialogues in Cancer Discovery, Nature Reviews Drug Discovery, and Cell Reports Medicine.

Perhaps most critically, the review abstains from prognostic or predictive framing. It lacks both a forward-looking lens on future clinical translation and a retrospective critical analysis of past therapeutic failures,both of which are imperative for a review purporting to guide the field.

In summation, while the manuscript aspires to occupy a high-level didactic and translational space, its current iteration is conceptually diffuse, methodologically undernourished, and insufficiently embedded in the rigorous, data-driven ethos that defines leading scientific literature. Without substantive expansion, scholarly rearticulation, and strategic refocusing, its potential impact remains regrettably unactualized.
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