Response to editorial and reviewer comments

Editorial comments:
Changes to be made by the Author(s):

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
Response: We have thoroughly proofread the manuscript.

Please reword the following lines to avoid previously published work: 68-72 (please see the attached manuscript for line numbers).
Response: We have rephrased this section. Text now reads: “Leishmania protozoa cause leishmaniasis, which includes self-healing and self-limited localized cutaneous leishmaniasis, mucocutaneous leishmaniasis in which the mucosal tissues of the mouth, nose and throat become damaged, and visceral leishmaniasis with parasite tropism to the visceral organs causing fever and hepatosplenomegaly”.

2. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
Response: All personal pronouns have been removed.

3. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials.
For example: Qiagen TissueLyser, SafeLock Eppendorf, Qiagen, SketchUp, Microsoft Excel, MeshLab, etc.
Response: We have removed all company names.

4. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.” However, notes should be concise and used sparingly. Please include all safety procedures and use of hoods, etc.
Response: We have removed all instances of “should”, “would” and “could”. All text is now in the imperative. Safety procedures are specified.

5. Please note that your protocol will be used to generate the script for the video and must contain everything that you would like shown in the video. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. Please add more specific details (e.g. button clicks for software actions, numerical values for settings, etc) to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol.
Response: As requested, we have added additional details.

6. Please add more details to your protocol steps:
Step 2.1.1.3: Please specify the volume of water used.
Response: We have made the requested change. Text now reads: “Use the average of H2O volume from sample extractions.”

Step 4.1/4.2.1: Please move the website links to the References and cite the appropriate reference number in the lines.
Response: Requested change has been made.

Step 5.1: The Protocol should contain only action items that direct the reader to do something. Please move the discussion about the protocol to the Discussion.
Response: Requested change has been made.

9. Please include a one-line space between each protocol step and then highlight up to 3 pages of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.
Response: We have made the requested change.

10. Please cite Figure 1 in the manuscript text.
Response: Figure 1 is cited in the text: “The goal of this manuscript is to demonstrate the steps necessary to generate 3D models of metabolite distribution (“chemical cartography”), as applied to trypanosomatid parasite infection models (Fig. 1)”.

11. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”
Response: All figures were generated specifically for this publication. None are reused.

12. As we are a methods journal, please ensure that the Discussion explicitly covers the following in detail in 3-6 paragraphs with citations:
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
c) Any limitations of the technique
d) The significance with respect to existing methods
e) Any future applications of the technique
Response: We discuss all requested topics:
a) Critical steps within the protocol (lines 579-588 in simple markup view, 625-635 in expanded view).
b) Any modifications and troubleshooting of the technique (lines 590-602 in simple markup view, 637-650 in expanded view; 623-634 in simple markup view, 671-682 in expanded view; and 636-641 in simple markup view, 684-689 in expanded view).
c) Any limitations of the technique (lines 643-649 in simple markup view, 691-705 in expanded view).
d) The significance with respect to existing methods (lines 604-621 in simple markup view, 652-669 in expanded view).
e) Any future applications of the technique (lines 651-668 in simple markup view, 713-730 in expanded view).


13. Please ensure that the Table of Materials includes all the supplies (reagents, chemicals, instruments, equipment, software, etc.) used in the study.
Response: We have verified that the Table of Materials includes all the supplies (reagents, chemicals, instruments, equipment, software, etc.) used in the study.

____________________________________
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
In their manuscript entitles "Chemical Cartography Approaches to Study Trypanosomatid Infection", Dean et al., elaborate a protocol for chemical cartography through generating a 3D model of metabolite distribution during trypanosomatid infection. The work would have broader implications in delving host-parasite interaction and infection with a systemic approach. The authors aptly described the broad goal and implications of the method in infectious disease research and adequately elaborated the method. However, the need for the refinement of a few segments was felt.
Response: We thank the reviewer for their appreciation of our work.

Major Concerns:
1. Details of the equipment used should have been mentioned unless there are some restrictions. Also, the selection of columns for LC should have been elaborated.
Response: Per JoVE editorial instructions, we do not mention commercial instrument names in the text. Necessary instruments are listed in the Table of Materials. Where possible, we emphasize flexibility with regards to instrument selection, knowing that readers may not have access to the same instruments we do. Indeed, this protocol can be just as successful across a variety of different instruments, as long as they have the necessary capabilities listed. We have specified the selected LC column (lines 350 in simple markup view, 362-364 in expanded view and in the Table of Materials) and added the rationale for column selection to the discussion (lines 599-601 in simple markup view, 646-650 in expanded view).

2. Detailed description and explanation of results (representative) is warranted.
Response: As recommended, we have expanded our discussion of the representative results (lines 534-553 in simple markup view, 580-599 in expanded view).

3. Mention of statistical parameters implemented is needed.
Response: As recommended, we have added the statistical parameters used to support the features displayed in Representative results (lines 547-553 in simple markup view, 593-599 in expanded view). 

Minor Concerns:
1. For Fig. 2: mention the entity/ substance for which the distribution is depicted in each image within the figure. It would make the distributions discernible and comparable at a glance.
Response: We have made the recommended change.

Reviewer #2:
The manuscript for the Methods article titled "Chemical cartography approaches to study trypanosomatid infection" by Dean et al. describes step-by-step protocols for spatially resolved metabolomics by LC-MS, 3D model generation, and data visualization. The following points must be addressed prior to publication of the Methods article.
1. The protocols section of the LC-MS data acquisition requires more details. For example, give specific details of the LC gradient used, the chromatographic column used, MS parameters, ionization conditions, etc.
Response: We have added all the requested details (lines 350-360 in simple markup view, 362-372 in expanded view).

2. The "REPRESENTATIVE RESULTS" section appears highly cryptic; it only referrers to one analysis they performed in their previously published article (reference number 6) without giving any specific details here. The reader of the JoVE article should be able to understand, appreciate and if required repeat the whole process even if they don't have access to the original research article. Therefore, it is very important that this section is elaborated with a standalone identity.
Response: As recommended, we have added additional details to this section  (lines 534-553 in simple markup view, 580-599 in expanded view).

3. Figure 2C, explain why glutamine distribution is plotted. Figure 2D, again, the authors referred to reference number 6 without giving any explanation of the use or significance of the particular exercise. Please provide a clear explanation (either in the main text, in the representative results section or in the legend itself) of the justification of the chosen metabolites.
Response: As recommended, we have added additional details justifying the metabolites chosen for visualization (lines 545-553 in simple markup view, 591-599 in expanded view).


Reviewer #3:
Manuscript Summary:
The manuscript Chemical cartography approaches to study Trypanosomatid infection is an interesting work that could be very useful to visualize the dynamics of infection by T cruzi in vivo.
Response: We thank the reviewer for their appreciation of our work.

It is necessary to know aspects of experimental infection with trypanoma cruzi and the essential point in order to evaluate the scope of the proposed methodology in having a second methodology that can control the infection and correlate 3D images, such as confocal microscopy, electron microscopy, or tissue damage marker detection.
Response: As recommended, we have added additional details on parasite burden quantification and steps to measure disease-induced inflammatory responses (lines 221-251 in simple markup view, 237-262 in expanded view). In addition, we have expanded our discussion of alternative and complementary methods to highlight possible integration of our approach with microscopy (lines 618-619 in simple markup view, 666-667 in expanded view). We have also added more details on how animals were infected to Figure 2 legend. We do however wish to emphasize that an advantage of this chemical cartography method is its flexibility, which enables it to be applied to any desired trypanosomatid infection model. Thus, infection details should be determined based on the specific research questions of the users of this protocol, and we refrain from imposing a specific infection procedure.
