Response letter
It is with excitement that I resubmit to you a revised version of manuscript titled " Metabolomics of a cell line-derived xenograft model reveals circulating metabolic signatures for malignant mesothelioma"(ID-61253) for the PeerJ. I appreciate the time and detail provided by each reviewer and by you and have incorporated the suggested changes into the manuscript to the best of my ability. The manuscript has certainly benefited from these insightful revision suggestions. I look forward to working with you and the reviewers to move this manuscript closer to publication in the PeerJ.
Here is a point-by-point response to the reviewers' comments and concerns.

Reviewer: Georgios Laliotis
Basic reporting
Gao et al., return a significantly improved version of their already well controlled study.
I find the additional materials of high clarity and importance, overall improving the impact of the proposed work.
The English language has been significantly improved.
I would fully support the publication of this interesting work.
Experimental design
All the newly added experiments, are well controlled and adequately presented in the paper. No additional comments.
Validity of the findings
No comments, all the experiments are well controlled and supported by a combination of preclinical in vivo and clinical dataset models.
Additional comments
Congratulations to the authors for their effort.


Reviewer 2
Basic reporting
The references should be reported at the right place in the manuscript
Response: we have corrected the mistake in references. (Line 292, the right reference is from van Zandwijk N, et al. We deleted three references in the manuscript, which are from Pass HI et al, Smythe WR et al, Turi KN et al.)
Experimental design
see additional comments
Validity of the findings
see additional comments
Additional comments
The authors have provided revisions on their manuscript. There still are major methodological as well as conceptual points to be addressed in order to support the data and the results, among them:
Report in the method how normalization across samples was done.
Response: Normalization was performed for each sample through calculating the ratios of peaks of analytes and 2-chloro-L-phenylalanine, and relative quantification was applied in further comparison between xenograft and control groups. And we have added this in our revised manuscript (Line 171-172).

Report in the methods how quantitation of the metabolites was done and which strategy was used.
Response: After calculating the ratios of the metabolites to internal standard(2-chloro-L-phenylalanine), relative quantitation of each metabolite between xenograft and control groups were obtained. We have added this in our revised manuscript (Line 173).

Report in the methods if this was a pooled sample analysis (xenograft vs control) or if single animals were investigated.
If single animals were investigated, report in the methods how data for each metabolites from each animal where handled and used for the analysis: average signal in xenograft-controls? Median? Ratio to internal controls? Ratio between groups? Etc. etc.
Response: Single animals were investigated, and ratio of metabolites to internal standard were used as their relative quantitative concentration. To compare the difference in metabolite levels between xenograft and control groups, mean value of relative quantitative concentrations of metabolites between xenograft and control groups were calculated and two-tailed Student's test was used to test the difference (Line 178-181).

That following, report in the methods what was used for PCA etc..and what FC represents in the volcano plot and fold change of what.
Response: Component analysis (PCA) of all the identified metabolites was used to observe the clusters of samples. We have added this in our revised manuscript (Line 187-188).

Explain in the manuscript how the data were retrieved from the XENA platform and which dataset was used and how these were combined with the dataset from the GEO database.
Response: mRNA expression in type of RNA-seq count and corresponding survival data for 86 MM patients from Cancer Genome Atlas (TCGA) were downloaded from GDC TCGA mesothelioma dataset in UCSC Xena TCGA hub (https://xenabrowser.net/). Amino acid transporter gene list was based on Bröer (2020). Samples were divided into high and low groups according to median value of each gene as cut-off value. We have added the above information in our revised manuscript (Line 219-223).

Please report within the manuscript the definition of high/low rank samples.
Response: Patients were divided into high and low rank groups according to each gene with a median-split, and we added the definition of high/low rank samples in our revised manuscript (Line 224-225).

Figure 4 remains not clear. A: Is this a pearson correlation as reported in the method or a spearman as in the results? What do they correlate? Average or median values of the metabolite over the entire cohort (xenograft and controls)? Circulating levels are relative to what? Please explain in the text, within the method and in the results/figures. B-G: Please explain in the figure legend what the abbreviations are (e.g. FC), on what is the fold change based in the figure (average?median?others?), what are the whiskers and what are the bars. Please report in the methods how the P values are calculated.
Response: We are sorry for the ambiguous legend for Figure 4 in our previous manuscript. A pearson correlation analysis was performed for each pair of metabolites over the entire cohort. Individual value was used in the correlation analysis. Circulating levels of metabolites are relative to metabolic status of individual and correlation analysis of two circulating metabolites could indicate dependence among these circulating metabolites. 
We have explained the abbreviations in the figure legend. The upper whisker extends from the hinge to the largest value no further than 1.5*IQR from the hinge (where IQR is the inter-quartile range, or distance between the first and third quartiles). The lower whisker extends from the hinge to the smallest value at most 1.5*IQR of the hinge. We have deleted the bar in the revised Figure 4, because we thought the error bar is not necessary. P-value was calculated from a two-tailed Student’s t-test, and P-value < 0.05 was considered as significant. We have revised legend for Figure 4 as follows:
	"Metabolite-based correlation analyses and ROC analyses.

	(A) Correlation pattern among measured metabolites over the entire cohort using pearson correlation. (B-G) Receiver operating characteristic (ROC) curves of the six differential metabolites with highest area under curve (AUC) values: Isoleucine, lyxonic acid, 5-dihydrocortisol, guanosine, indole-3-acetamide, and trehalose-6-phosphate; and boxplots comparing relative intensities of these metabolites between cell-derived xenograft (CDX) and control groups. FC: fold change; P-value was calculated from a two-tailed Student’s t-test, and P-value < 0.05 was considered as significant."



Please report the many prognosis-related genes from the bioinformatic analysis.
[bookmark: _GoBack]Response: we have attached the file containing prognosis-related genes from the bioinformatic analysis as a supplemental file (survival associated genes in MM.csv).

What level of confidence has been used in table 3?
Response: A confidence interval of 95% was used in Table 3, and we have revised this in the revised note in table 3.

Again, the link to why the authors have decided to focus on the SLC transporter genes is not provided. There is no experimental evidence within the manuscript to support the hypothesis that the levels of amino acid observed in the blood of the animal models may be related to the SLC transporter genes. The authors have decided to follow this hypothesis and explore a potential prognostic effect of their hypothesis, but they should guide the reader to what is the motivation of doing so and provide evidence for that. The “referenced paper” should be reported and referenced at the right place. They should also discuss this hypothesis in the discussion section. There is no evidence reported in the manuscript that these genes may be therapeutic targets.
Response: The reason why we linked SLC transporter genes with the decrease of some circulating amino acids is based on the truth that transportation of amino acids in cells is a process involving amino acid transporters(mainly SLC transporters), and many publications proved that increased amino acid transporters support the elevated amino acid metabolism in cancer cells, and bioinformatics implied that higher expression SLC transporters were significantly associated shorter overall survival, implying a role of SLC transporters in promoting tumor progression. Therefore, we proposed our hypothesis that SLC transporters are promising therapeutic targets for mesothelioma, which in fact is also our on-going project.
