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Note: We would like to thank reviewers for their valuable comments and suggestions, which have helped us to improve our manuscript. Below we include the reviewers’ comments point-by-point and addressed them, providing a detailed description of how and why we have modified the manuscript as a result of the comments made. Page and line numbers in the responses refer to those in the revised version of the manuscript unless indicated otherwise. All revisions are marked by Red font in the change-marked version of revised manuscript.

[bookmark: OLE_LINK6]Editorial Comments:
[bookmark: OLE_LINK8]Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammatical errors.
[bookmark: OLE_LINK13]Reply: Thank you for the kind valuable comments. We have carefully proofread the manuscript and correct some errors and revise some figure number, reference label, etc. 

Protocol Language: Please use complete sentences for all level 2 steps in the protocol (e.g., 2.2 LDA effect size).
Reply: Thank you for the kind valuable comments. We have made some changes.
[bookmark: OLE_LINK14][bookmark: _GoBack]Change: Change “2.2 LDA effect size” to “2.3 Calculation of linear discriminant analysis (LDA) effect size”. Change “3.4 LDA effect size” to “3.4 Calculation of LDA effect size”.
[bookmark: OLE_LINK19]Protocol Detail: 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 ensure that all specific details (e.g. button clicks for software actions, numerical values for settings, etc) have been added 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.
[bookmark: OLE_LINK17]1) Since most of your steps involve running of scripts, it will be beneficial if you provide screenshots for each step. These can be uploaded as supplementary files.
Reply: We have added some detailed description for each step to help the protocol can be replicated.

Protocol Numbering: Please add a one-line space after each protocol step.
Reply: Thank you for the kind valuable comments. We have made some modification in the revised manuscript.

[bookmark: OLE_LINK41]Discussion: JoVE articles are focused on the methods and the protocol, thus the discussion should be similarly focused. Please ensure that the discussion covers the following in detail and in paragraph form (3-6 paragraphs): 1) modifications and troubleshooting, 2) limitations of the technique, 3) significance with respect to existing methods, 4) future applications and 5) critical steps within the protocol.
Reply: Thanks. With the help of following comments of Reviewer #1, we have added some discussion about the limitations of the technique and significance with respect to existing methods, which improved the content of the discussion in the protocol.

Figure/Table Legends: Figure/Table Legends: Please do not use common legends for multiple figures. Please describe specifically what is shown in each individual figure.
Reply: Agree. Thank you for the valuable comment. We have made some changes.
[bookmark: OLE_LINK25][bookmark: OLE_LINK49][bookmark: OLE_LINK26][bookmark: OLE_LINK50][bookmark: OLE_LINK27][bookmark: OLE_LINK51][bookmark: OLE_LINK30][bookmark: OLE_LINK52]Change: Change “Figure 2: Schematic overview of operational process. Orderly click on the select by the red numbers with the size from small to large on the figure.” to “Figure 2: Schematic overview of operational process for changing data format. Orderly click on the select by the red numbers with the size from small to large on the figure.” Change “Figure 3: Schematic overview of operational process. Orderly click on the select by the red numbers with the size from small to large on the figure.” to “Figure 3: Schematic overview of operational process for calculating LDA effect size. Orderly click on the select by the red numbers with the size from small to large on the figure.” Change “Figure 4: Schematic overview of operational process. Orderly click on the select by the red numbers with the size from small to large on the figure.” to “Figure 4: Schematic overview of operational process for plotting LEfSe results. Orderly click on the select by the red numbers with the size from small to large on the figure.” Change “Figure 5: Schematic overview of operational process. Orderly click on the select by the red numbers with the size from small to large on the figure.” to “Figure 5: Schematic overview of operational process for plotting cladogram. Orderly click on the select by the red numbers with the size from small to large on the figure.”
[bookmark: OLE_LINK35][bookmark: OLE_LINK53][bookmark: OLE_LINK38][bookmark: OLE_LINK54]Change “Figure 6: Schematic overview of operational process. Orderly click on the select by the red numbers with the size from small to large on the figure.” to “Figure 6: Schematic overview of operational process for plotting one feature. Orderly click on the select by the red numbers with the size from small to large on the figure.” Change “Figure 7: Schematic overview of operational process. Orderly click on the select by the red numbers with the size from small to large on the figure.” to “Figure 7: Schematic overview of operational process for plotting differential Features. Orderly click on the select by the red numbers with the size from small to large on the figure.” (Page 4-5, Line 167-178).

References: Move all hyperlinks to the reference list (e.g., line 52)
Reply: Thank you for the comments. 
Change: Move the hyperlinks to reference list. (Page 2, Line 52; Page 3, Line 104).

Table of Materials:1) Please revise the table. The table should include the name, company, and catalog number of all relevant materials/software in separate columns in an xls/xlsx file. Please include items such as all software and equipment. 2) Please sort in alphabetical order.
Reply: Thank you for the comments. We have revised the table named ‘Table.xlsx’.

[bookmark: OLE_LINK37]Reviewer #1
Manuscript Summary:
[bookmark: OLE_LINK39]Reviewer #1: In this manuscript, Chang et al., describe the application of Linear Discriminant analysis Effect Size (LEfSe) for metagenomic biomarker discovery. This method integrates class comparison, tests of biological consistency and the estimation of effect size. LEfSe addresses the challenge of finding organisms, genes, or pathways that explain the alterations between two or more microbial communities. This is a popular method in metagenomics, thus a visual tutorial or guidelines, including an explanation of this methods strengths and weaknesses, could be helpful for young metagenomic researchers.
Reply: Thank you for the kind recommendation and valuable comments on our work. We have carefully addressed all the issues in the following responses to the specific comments. 
Major Concerns:
1. Reviewer #1: The majority of the method explanation, including all figures, are focused on the web galaxy pipeline, which is straightforward. Please add an explanation of the pipeline for Conda or r analysis with LEfSe.
Reply: Thanks. We have revised the related expressions and added detailed explanation for each step of the pipeline. 

2. Reviewer #1: Please reorganize table 1 and include an explanation regarding the preparation of a table suitable for an analysis with LEfSe, including a possible requirement for filtering the data (relative abundance).
[bookmark: _Hlk47627236]Reply: Thanks. We have modified the table and add some explanation.
   Change: 
   1. Change “Table 1” to “Table1” to match the correct information. 
[bookmark: OLE_LINK29][bookmark: OLE_LINK33][bookmark: OLE_LINK60]2. Change “Prepare the input file (Table 1) of LEfSe, which could be easily       generated by many workflows 7, or previous protocols 8” to “Prepare the input file (Table 1) of LEfSe, which could be easily generated by many workflows 7, or previous protocols 8 with the original files (sample file and corresponding species annotation file)”. (Page 2, Line 69-70).

3. [bookmark: OLE_LINK32][bookmark: OLE_LINK34]Reviewer #1: The limitations are not discussed - LefSe has a few limitations when implemented for the analysis of complex data, for example: a. The lack of multiple hypothesis correction or the lack of false discovery rate (FDR) correction. This issue should be addressed, and possible pipeline or other solution can be of great help to new users. b. The adjustment with LEfSe is possible for one variable only, this should be clarified and an example will be helpful. c. Other limitations of this method, as compared to other, newer, existing methods should be included in the discussion section.
[bookmark: OLE_LINK57]Reply: Agree. Thank you for the valuable comment. We have added the supplementary discussion of this.
[bookmark: OLE_LINK62][bookmark: OLE_LINK61]Change: Add “On the other hand, there is a few limitations when analyzed complex data by LEfSe. LDA projects a feature that is one dimension less than the category, and if more features are needed, other methods are introduced. The variants of LDA may solve some difficulties. For example, Kernel LDA is a solution if the original data cannot be separated well after projection. And because the amount of computation of LDA is related to the dimension of data, 2DLDA can greatly reduce the amount of computation of LDA. Both LDA and PCA are commonly used dimensionality reduction techniques. PCA (Principal Component Analysisis) dimensionality reduction is directly related to the data dimension, and the projected coordinate system is orthogonal. But LDA focuses on the ability of classification according to the labeling of categories, so the projected coordinate system is generally not orthogonal.” (Page 5, Line 202-211). 
Minor Concerns:
1. Reviewer #1: An example of a full analysis pipeline can be helpful.
Reply: We have added detailed explanation for each step of the pipeline. 

2. Reviewer #1: There is a need for another proofreading.
Reply: We have carefully proofread the manuscript and correct some errors.

Reviewer #2
Manuscript Summary:
[bookmark: OLE_LINK58]Reviewer #2: This protocol implemented by Chang et al. showed a statistical approach for biomarker selection, which is Linear discriminant analysis Effect Size (LEfSe). The authors generally showed the two available versions of LEfSe, command line version using Conda and graphical version using a Galaxy online pipeline. Although the authors tried to perform the protocol with details, such as the order of clicks, but the current protocol still have several concerning issues, especially the first two concerns.
Reply: Thank you for the kind recommendation and valuable comments on our work. We have carefully addressed all the issues in the following responses to the specific comments. 
Major Concerns:
1. [bookmark: OLE_LINK59]Reviewer #2: Generally, LEfSe has been extensively used in a lot of microbial studies for difference exploration and biomarker selection. There were detailed protocols and descriptions in the website of LEfSe (https://bitbucket.org/biobakery/biobakery/wiki/lefse). The protocol in this manuscript were highly similar to the LEfSe tutorial online. The section 'LEfSe native analysis (Limited to Linux sever)' was as similar as 'LEfSE (Conda/Docker/VM)' of the website, and the section 'LEfSe used online (galaxy)' was similar to 'LEfSe (Galaxy)' of the website. Therefore, this manuscript seems to be a repeated and similar work according to the public website.
Reply: Thank you for your valuable comments. Actually, we also very concerned this problem. For the purposes of our protocol, we want to provide very detailed descriptions for each step and parameter to facilitate viewers conduct LEfSe analysis easily. So, we added explanation for each step of pipeline analysis and provided schematic overview for each step of online analysis, instead of simple repetition from public website. 

2. Reviewer #2: The authors mainly introduced a Galaxy-based pipeline to use LEfSe analysis. But the authors were neither the correspondence author of LEfSe, nor the maintainer researchers of Galaxy pipeline (Huttenhower galaxy server). This will be a conflict of rights. The authors must state their originality of this work.
Reply: Thank you for the valuable comment. The significance and innovation of our work lied in that it presented the complete process of the LEfSe analysis by providing an example of the input file. Moreover, two methods including command line version and graphical version were provided in this protocol. We focused on the method analysis and relevant discussions through the data of microbial samples, in order to provide an idea for colleagues in this field. Besides, we added the statement that our protocol was sourced and modified from the research of Segata et al. 

3. Reviewer #2: The author mentioned that there were a lot of parameters in the LEfSe analysis (Lines 197-198), but no descriptions of those parameters were mentioned in the protocol. The authors only showed a defaulted operation with the analysis pipeline, which was already implemented in the help texts of the pipeline.
Reply: Thank you for the valuable comment. Firstly, the tunable parameters here refer to the details of the graph, such as color matched, that can be changed by the parameter values. And parameters can also be plotted by default.

4. [bookmark: OLE_LINK45]Reviewer #2: The sample files (Table 1) was not corresponding to the results of Figures 8-10. The original files of the Figures 8-10 were not provided in the supporting files. Besides, there were no introduction for the groups of A, B, and C (Lines 151-154).
[bookmark: OLE_LINK47][bookmark: OLE_LINK48][bookmark: _Hlk47628242]Reply: Yes. There is an upload error in this file. We have submitted the new sample files (Table.xlsx) corresponding to the results of Figures 8-10. 
[bookmark: _Hlk47629158]Change: Add “The class of A, B, and C is the group name of microbial sample collected.” (Page 4, Line 152-153).

Minor Concerns:
1. Reviewer #2: Figure 1: The uploaded file '3sum_lefse.txt' was not shown in the Figure 2.
Reply: We have revised this figure.

2. Reviewer #2: Figure 2: The authors did not explain the 'class', and the format of the file '#1: Class, A, B'.
Reply: The class of A, B, and C is the group name of microbial sample collected.
We have revised the related description and submitted the new figure files. 

3. Reviewer #2: Table of materials: No content.
Reply: We have added the table in this version of manuscript.

4. Reviewer #2: Table 1: The table file was not used in the analysis and there was no results related to this.
Reply: We have modified the table and add some explanation.
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