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Explanation of this revision
First of all, we would like to express our sincere thanks to the editors and reviewers for their helpful comments and suggestions on our protocol and video. The explanation of the modifications as well as corrections in this revision are listed as follows (comment numbers are in point-by-point correspondence with the editor’s and reviewers’ comments).
We have carefully revised this protocol and re-recorded video by taking editor’s and reviewers’ comments into account. The changes are marked with yellow in the revised protocol (62528_R1).

Reply to Editorial and Production Comments
Changes to be made by the Author(s) regarding the written manuscript:
[bookmark: _Hlk74123281]1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
- Thank you very much for the remind. We have carefully checked and corrected the grammatical errors and typos in this protocol text. 
2. Please move the coding text to a supplemental file and refer to them by name: for example, xx.py, etc. Use these references in the video as well.
- Thank you deeply for your comments. We have moved the coding text to the ‘DEGs.R’ file (Supplementary files/Scripts/DEGs.R), all other R files can be acquired from the ‘Supplementary files/Scripts’.
3. 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.
- Thank you so much for your valuable suggestion. We have corrected that all text in the protocol section is written in the imperative tense. e.g., ‘The numbers at positions 14-15 in the sample IDs should be noticed’ have been revised to be ‘Please notice the numbers at positions 14-15 in the sample IDs’. (Page 3, line 106)
4. The protocol text should contain the user input commands to run the scripts (run …) and not just the coding text.
- Indeed, this is a very good suggestion. We have added user input commands to run the scripts in protocol text (e.g., ‘Click run to …’, ‘Click export to …’).
Changes to be made by the Author(s) regarding the video:
1. Please increase the homogeneity between the video and the written manuscript. Ideally, the narration is a word for word reading of the written protocol.
- We have checked the manuscript and the video thoroughly. The video has been re-recorded with the text modified such that the homogeneity between them is increased. We ensure that the narration is a word for word reading of the protocol text.
2. When revising the video, please ensure that the video length Is under our 15 min limit.
- Thank you for the remind. The current video length is 07′ 54″, under 15 min limit.
3. Parts of the protocol narration are hard to make out. Please consider re-recording the voiceover to emphasize clarity. Please avoid large gaps of silence in the narration as well.
- Thanks for the suggestion. We have re-recorded the video and the voiceover to emphasize clarity. Large gaps of silence have been avoided in the narration. Please watch the video.
4. Title Cards
• In order to be consistent with JoVE's grammar style, consider the following changes:
please remove the asterisks from after author names
- Thank you. We have removed the asterisks after author names.
please delete the extra space after ""RNA,"" and the space before the colon, and add a comma after DESeq2
- We have deleted the extra space after ‘RNA’ and the space before the colon. 
• consider swapping order of ""DESeq2"" and ""EdgeR"" in the title to match the order they appear in the interview statements and chapter order.
- We have swapped the order of ‘DESeq2’ and ‘EdgeR’ in the title, and the title is ‘Three differential expression analysis methods for RNA sequencing: limma, EdgeR, DESeq2’.
5. Video Content
• 3:47 - consider fading to white and fading back into the new screen for a clear but less jarring transition to 1.2
- The ‘fading to white and fading back’ have been applied to all transitions in the re-recording video.
• 5:11, 8:54, 11:33, 13:52 - consider fading to white and fading back into the new screen for a less jarring transition between chapters
- The ‘fading to white and fading back’ have been applied to all transitions in the re-recording video.
• 15:19 - interview gets cut short. please consider letting it play amoment longer and fade out to be less jarring to viewers"
- Thanks for your advice. The interview part has been deleted in the re-recorded video due to the following reasons: (a) The video with the interview part is longer than 15 mins; (b) The content of the interview has been written in the introduction and discussion section of the protocol text.
6. Audio and Pacing
◘ At the following times, consider adding voiceover to explain what is being done here, or else increase the video speed or trim unimportant and previously explained details. Keep in mind that the final video will have to be under 15 minutes in total length before it is published:
• 2:33 - 2:57 - ""to install and load R packages ... [20 seconds of silence]"" 
• 2:57 - 3:16 - ""downloading the data .. [16 seconds of silence]"" Additionally, the narration here does not seem to be a full sentence, and does not come across as an instruction. JoVE videos are written in the imperative, to instruct viewers in how to best replicate the techniques shown.
• 4:17 - 4:46
• 4:55 - 5:02
• 5:36 - 5:50 - at 5:40 there seems to be another sentence fragment, at 5:50 we hear just ""construction of design matrix."" The narration is intended to describe what is being done on the screen.
• 5:53 - 6:09 [- 6:14] - at 6:09 we hear just ""normalization."" The narration is intended to describe what is being done on the screen.
• 4:55 - 5:02
• 8:08 - 8:26
• 11:10 - 11:18 ""saving"" here should be ""save,"" as JoVE videos are written in the imperative.
- We have re-recorded the video and the voiceover to (a) explain what is doing here, (b) eliminate the large gaps of silence (3s+) in the narration, (c) change the tense as imperative.
7. ◘ At the following time points, consider speeding up this section to reduce the total video duration and reduce the amount of silent video. JoVE makes sure there is instructional audio underneath relevant video. With this in mind, there should ideally not be 3+ seconds of silence in any given step.
• 6:50 - 6:56
• 7:09 - 7:17
• 7:31 - 7:38
• 7:52 - 8:00
- The 3s+ silences have been eliminated in the re-recording video.
• 9:15 - 9:22; at 9:22 - ""construction of design matrix as before"" is a sentence fragment and is not instructional. The narration should describe what a viewer should do to replicate the procedure shown.
- We have revised it as ‘Run the following R code to create design matrix’.
• 9:25 - 9:44; at 9:44 - ""fitting model, statistics test"" is a sentence fragment and is not instructional. The narration should describe what a viewer should do to replicate the procedure shown. 
• 9:47 - 10:03
• 12:02 - 12:20
• 12:57 - 13:05
- We have revised it as ‘Click run to fit model to count data‘ and ‘Conduct statistical test’.
• 13:32 - 13:38; at 13:38, ""saving"" here should be ""save,"" as JoVE videos function in the imperative.
• 13:41 - 13:48
• 14:17 - 14:22"
- We have revised it as ‘Click "Export" to save the volcano plot‘ and ‘Click "Export" to save the Venn diagram’.
8. • 7:59 - 8:08 audio is said very quickly/at an unnaturally fast speed, without any natural pauses. Consider re-recording this step. This seems to be the case for all spoken steps immediately following title cards". 
- We have corrected it in re-recorded video.
9. • 14:36 - Consider extending the beginning and end of this interview, as the audio seems clipped (cannot hear first few words) at the beginning and end.
- The interview part has been deleted in the re-recorded video due to two reasons: (a) The video with the interview part is longer than 15 mins; (b) The content of the interview has been written in the introduction and discussion section of the protocol text.
Reply to Reviewer #1
[bookmark: _Hlk52009826]We want to begin by thinking Reviewer #1 for writing that ‘In general, the topic is a well-chosen one and is the requirement of several researchers and labs.’ Our deepest gratitude also goes to you for your deep review of the manuscript. Your comments are all of great importance to our protocol. After this revision, we have written a point-by-point response letter to acknowledge your help and denote where we made revisions.
Reply to Comments.
Abstract:
[bookmark: _Hlk73296639]Line # 31_Replace "diagnostic, prognostic and therapeutic" with "diagnostics, prognostics and therapeutics"
- Thank you very much. We have replaced it as ‘…having great value in diagnostics, prognostics and therapeutics of tumors.’ (Page 1, line 33)
Line #32-35_ Kindly rephrase the sentence as the sentence in the current form looks very ambiguous.
[bookmark: _Hlk74208131]- To make it clearer, we have rephrased the sentence as ‘Differential analysis of RNA-seq data is crucial to identify the aberrant transcriptions, where the “limma”, “EdgeR” and “DESeq2” are efficient tools for differential analysis. However, the RNA-seq differential analysis requires certain skills on R language and the capacity to choose appropriate method, which is lack in the curriculum of medical education’. (Page 1, line 34-37) 
Line #38_ It is volcano plots and Venn diagrams.
[bookmark: _Hlk73297471]-We have changed ‘volcano and venn plots’ to ‘volcano plots and Venn diagrams’ (Page 1, line 40)
Line #41-42_ Correct the sentence, "but "DESeq2" not"..??
-I we have corrected ‘but "DESeq2" not’ to be ‘but is not necessary for “DESeq2”.’ (Page 1-2, line 43-44) 
Line #43-46_ Kindly check and rephrase the sentences.
-We have carefully checked and revised the grammatical errors and typos in follow.
[bookmark: _Hlk74208335]‘In conclusion, we provide a detailed protocol for three differential analysis methods: limma, EdgeR and DESeq2. The results of the three methods are overlapping partly. All three methods have their own advantages, and the choice of method only depends on the data.’ (Page 2, line 45-47) 
Introduction:
[bookmark: _Hlk73297790]Line #52_ change "….context, which also named differentially expressed genes (DEGs)" to " …contexts, which are also known as differentially expressed genes (DEGs)".
-We have changed it to be as follow.
‘…, which are also known as differentially expressed genes (DEGs), …’ (Page 2, line 53-54)
Line #53-55_ Check the sentences for grammatical errors and rephrase.
- We have carefully checked and revised the grammatical errors and typos in this sentence. Now, it is better. 
‘It makes possible to get a deep insight of pathogenesis related molecular mechanisms and biological functions. Therefore, differential analysis has been regarded to be valuable for diagnostics, prognostics and therapeutics of tumors.’ (Page 2, line 54-57)
Line #63_ Remove space between "proto cols".
-Done. (Page 2, line 63)
Protocol:
[bookmark: _Hlk73297998][bookmark: _Hlk73298035]Change the heading to Downloading and pre-processing of data.
-The change has been made in the heading to be ‘Downloading and pre-processing of data’. (Page 2, line 80)
Line #78_ Rephrase "realized" and complete the sentence in and unambiguous manner.
-We have changed the ‘realized’ to be ‘achieved’. (Page 2, line 82)
[bookmark: _Hlk73342434]Line #150_ Remove "RNA Seq". Just write "Differential expression analysis through 'limma'".
-We have removed the ‘RNA Seq’, the changes are listed as follows:
2 Differential expression analysis through “limma” (Page 3, line 131)
3 Differential expression analysis through “edgeR” (Page 5, line 208)
4 Differential expression analysis through “DESeq2” (Page 6, line 248)
[bookmark: _Hlk73342366]Line #245_ Rephrase the sentence as "the volcano plots can be generated and downloaded in different formats".
-We have rephrased it. (Page 5, line 203)
Line #250_ Just write "Differential expression analysis through 'edgeR'".
- We have removed the ‘RNA Seq’. (Page 5, line 208) 
Discussion:
Line #451-452_ Correct the sentence "As abundant aberrate transcripts enriched in carcinogenesis, RNA-seq differential expression analysis plays a great role in RNA sequencing analysis(5)". It is ambiguous.
-We have corrected it as ‘Abundant aberrate transcripts in cancers can be easily identified by RNA-seq differential analysis.’ (Page 7, line 334-335) 
Line #455_ Replace "its" with "their".
-Done. (Page 8, line 339)
Line #460-461_ Change the headings as suggested previously.
-We have corrected it. Please see the following revision.
‘(i) downloading and pre-processing of data, (ii-iv) differential expression analysis through “limma”, “edgeR” and “DESeq2”, respectively, (v) comparison of the results of these three methods through Venn diagram.’ (Page 8, line 343-345)
Line #468_ Kindly rephrase the sentence "…and "edgeR" and "DESeq2" are arisen for RNA-seq data".
-We have corrected it as ‘and “edgeR” and “DESeq2” are suitable for RNA-seq data.’. (Page 8, line 350-351) 




Reply to Reviewer #2
The authors would like to thank you for your deep review of the manuscript. Your time and efforts in handling our manuscript are much appreciated
Reply to Major Comments 1.
The three methods have been widely adopted in the literature, and there are already many papers that compare them and many other methods as well. The protocols listed in the manuscript are very basic R code, and these R codes are easily found in each of its own R package manual. The manuscript does not provide any new contribution.
- Even if the R codes of this protocol can be found online, the differential analysis requires certain skills on R language and the capacity to choose appropriate methods, which is lack in the curriculum of medical education. 
In this protocol, the detailed processes of differential analysis are described. By referring to the step-by-step video and protocol, users can easily perform the RNA-seq differential analysis, and choose the appropriate differential analysis methods for their data.  

The author concluded that three methods provides similar results based on Figure 2. However DESeq2 and edgeR have much more upregulated DEGs than limma. This is consistent with the literature that concerns about the extra false positives by DESeq2 and edgeR methods (references on this are listed in below).

1. Leng N, Dawson JA, Thomson JA, Ruotti V, Rissman AI, Smits BM, Haag JD, Gould MN, Stewart RM, Kendziorski C. EBSeq: an empirical Bayes hierarchical model for inference in RNA-seq experiments. Bioinformatics. 2013;29(8): 1035-43.
2. Lund S, Nettleton D, McCarthy DJ, Smyth GK.(1, 2)differential expression in RNA-sequencing data using quasi-likelihood with shrunken dispersion estimates. Stat Appl Genet Mol Biol. 2012;11(5):. article 8.
3. Reeb PD, Steibel JP. Evaluating statistical analysis models for RNA sequencing experiments. Front Genet. 2013;4:178.
4. Rocke DM, Ruan L, Zhang Y, Gossett JJ, Durbin-Johnson B, Aviran S. Excess false positive rates in methods for differential gene expression analysis using RNA-Seq data. bioRxiv Preprint. 2015. http://dx.doi.org/10.1101/020784.
- Thank you very much for your suggestion. These articles have been cited and discussed in detail in the revised version.
[bookmark: _Hlk74209025]‘The results of three methods showed that “DESeq2” and “EdgeR” obtain more DEGs than “limma”. The reason for this difference is that the “edgeR” and “DESeq2” are based on negative binomial model, which contribute to large numbers of false positives. On the contrary, limma-voom only use the variance function, do not show excessive false positives, as is also the case with a variance stabilizing transformation followed by linear model analysis with limma(14-16). (Page 8, line 356-360)
………
[bookmark: _Hlk74149791][bookmark: _Hlk74209074]The output results from the three methods are overlapping partly, and these differential methods have their respective advantages. Unfortunately, this protocol does not cover the technical details for other data types (e.g. microarray data) and methods (e.g. EBSeq)(18). (Page 8, line 365-368)
Thanks again for your suggestions.

