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	FINAL EVALUATOR’S comments on revised paper (if any)
	Authors’ response to final evaluator’s comments

	The abstract now follows the IMRAD structure more clearly, and the concentration inconsistency (125 vs. 120 mg/kg bw) has been addressed. However, the statistical description in the abstract remains minimal. 

Study limitations remains the most significant weakness of the revised manuscript. The authors' justification — that limitations need not be stated because this is a "concluding study in a research series" — is scientifically untenable and does not conform to international journal standards. Every peer-reviewed study must explicitly acknowledge its own methodological and contextual limitations, regardless of its position within a research programme. 

Despite the authors' assurance that grammatical errors were minimized, a critical and embarrassing typographical error persists in the first paragraph of the Introduction: "living orgasms" should read "living organisms." This error alone reflects insufficient proofreading. The manuscript still contains several syntactically awkward sentences (e.g., "Metabolomics studies of the endogenous biomarkers of immune boost in complement with pathway analysis holds a promising future..."). The authors were strongly recommended by a previous reviewer to seek professional English language editing. This has apparently not been undertaken. Professional English editing is MANDATORY before final acceptance.

95% CONFIDENCE ELLIPSES ON MULTIVARIATE PLOTS. The authors' response to this point incorrectly conflates the request for confidence ellipses with MVDA model validation criteria (R²X and Q²). These are entirely separate matters. The 95% confidence ellipse on PCA and OPLS-DA score plots is a visual convention that assists readers in interpreting group clustering and separation, it is not a validation metric. All current major metabolomics journals (Metabolomics, Journal of Proteome Research, Analytical Chemistry) require or strongly recommend confidence ellipses on score plots. The authors must add these to all PCA and OPLS-DA score 

The discussion remains relatively shallow in connecting findings to recent (2020–2024) literature. Given that the field of fish immunology and aquaculture metabolomics has advanced considerably in recent years, the authors should make a reasonable effort to cite and integrate at least 5–8 recent publications (2020–2024) into the discussion to contextualize their findings within contemporary scientific knowledge. This is particularly important for sections discussing palmitic acid's immunomodulatory role, arginine metabolism in fish innate immunity, and taurine's antioxidant function in teleosts.
	Thank you for your valuable comments which greatly shaped and give more meaning to our manuscript.
A. The statistical description in the abstract was improved by the addition of the following statement in the 2nd revised manuscript highlighted in green:
"Data are expressed as Mean ± Standard Error of the Mean (SEM). Survival rates were analyzed using the Kaplan-Meier method and compared via the Log-Rank test. For metabolomics data, normalized spectral intensities were subjected to one-way ANOVA followed by Tukey's HSD post-hoc test (q < 0.05). MVDA models (PCA and OPLS-DA) were validated using 7-fold cross-validation (Q2) and a 100-fold permutation test. All univariate statistical analyses were performed using Software, SPSS Version 17.0 (SPSS Inc., Chicago, IL, USA), and multivariate modeling was conducted using Software, SIMCA Umetrics 14.1 (Sartorius Stedim Biotech, Sweden) and an online database, MetaboAnalyst 6.0."
B. Thank you for your valuable comment. The following study limitations, highlighted in green in the 2nd revised manuscript were filtered out and added as study limitations to take care of that part, please:
“While this study demonstrates that prophylactic dietary supplementation with Chlorella vulgaris significantly improves survival and stabilizes vital metabolic signatures in Nile tilapia challenged with Streptococcus agalactiae, several limitations were acknowledged: 

1. Single Concentration and Duration Evaluation: This investigation evaluated only a single inclusion level of C. vulgaris (125 mg/kg body weight) over a fixed feeding duration of 21 days. Because microalgae supplementation outcomes are highly dependent on inclusion levels and higher concentrations have historically been linked to declines in fish growth performance, this study did not determine the absolute optimal dietary dosage or the long term metabolic impacts of extended feeding regimens. Although our previous studies included that aspect.
2. Restricted Sample and Replicate Size: For the multivariate data analysis (MVDA) to be statistically viable, each experimental group was restricted to six (6) fish per group across three (3) replicates. While sufficient for robust NMR-based metabolomic profiling and standard variance clustering, a larger sample size would have yielded tighter statistical distributions and captured broader biological variance inherent within larger aquaculture populations. 

3. Organ Specific Analysis: Metabolic profiling in this study was confined strictly to spleen tissues. Although the spleen serves as a primary peripheral lymphoid organ crucial for capturing blood borne pathogens and driving systemic adaptive immunity in teleosts, it does not completely reflect the overall systemic response. Multi-tissue metabolomics incorporating other vital immune and metabolic organs such as the liver, head kidney, or blood plasma would provide a more comprehensive overview of systemic immunogenesis and metabolic homeostasis. Although some of our previously published articles involved some of those aspects.
4. Analytical Constraints of ¹H NMR: The characterization of the fish metabolome relied on ¹H NMR spectroscopy. While NMR offers unique advantages, such as being nondestructive technique, highly reproducible, and straightforward for direct mixture quantification, it suffers from inherently lower sensitivity compared to Mass Spectrometry (MS). Consequently, lower-abundance signaling molecules, trace fatty acids, or subtle biochemical intermediates may have remained undetected beneath the baseline or behind complex chemical shift overlaps. 

5. Lack of Mechanistic Upstream Verification: Although NMR-based metabolomics successfully pinpointed 21 distinguishing biomarkers and key pathway fluxes like; palmitic acid, riboflavin, and amino acid regulations, these downstream metabolic endpoints were not matched against upstream molecular mechanisms. The study did not addressed parallel transcriptomic (gene expression) or proteomic validation to conclusively map out the precise cellular receptors and signaling cascades driving C. vulgaris-mediated immunostimulation”. 
C. The awkward sentence "Metabolomics studies of the endogenous biomarkers of immune boost in complement with pathway analysis holds a promising future…” was rephrased to “Metabolomics studies of endogenous biomarkers involved in immune enhancement, together with pathway analysis, hold significant promise for advancing future research…”
And highlighted in green in the 2nd revised manuscript.
D. English editing was done and several changes were made to improve the manuscript which we hope will be acceptable this time of the 2nd review process. This changes were highlighted in pink in the 2nd revised manuscript for easy tracing.

E. The 95% confidence ellipse on PCA and OPLS-DA score plots as a visual convention that assists readers in interpreting group clustering and separation were provided with all the MVDA models in the 2nd revised manuscript.
F. We made a reasonable effort to cite and integrate at least 10 recent publications (2020–2024) into the discussion to contextualize our findings within contemporary scientific knowledge. This was done particularly for sections discussing palmitic acid's immunomodulatory role, arginine metabolism in fish innate immunity, and taurine's antioxidant function in teleosts and highlighted in pink. All the added citations were also provided in list of references highlighted in pink as well. 
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