Editorial Comments:

• Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammatical errors.
Author’s response: According to Editor’s comment, we have carefully reviewed the manuscript.

• Avoid punctuating the title.
Author’s response: We have changed the title: “A modified protocol for MS2-affinity purification coupled with RNA sequencing in Gram-positive bacteria”

• Protocol Language: Please ensure that all text in the protocol section is written in the imperative voice/tense as if you are telling someone how to do the technique (i.e. “Do this”, “Measure that” etc.) Any text that cannot be written in the imperative tense may be added as a “Note”, however, notes should be used sparingly and actions should be described in the imperative tense wherever possible.
1) Some examples NOT in the imperative: 2.1-2.6
[bookmark: _Hlk45698840][bookmark: _Hlk45698850]Author’s response: We have rephrased several sentences in the protocol section to follow the editor’s instructions. 

• 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 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. 
Author’s response: We have taken into account the Editor’s comments and added more details and/or references to our protocol. 
[bookmark: _Hlk45698621][bookmark: _Hlk45698632]Some examples:
1) 3.1: Mention PCR steps or cite references. Mention primers used and reaction conditions. Mention enzyme concentrations. How is the sRNA acquired?
Author’s response: We have indicated the primers used to amplify the sRNA for cloning into the pCN51-P3 plasmid. We have cited a reference describing all PCR steps.
[bookmark: _Hlk45698649]2) 3.2: How is the digestion performed? Mention all enzyme concentrations.
Author’s response: We have now indicated all enzymes concentrations and explain how to digest both the pCN51-P3 plasmid and the MS2-sRNA construct (see 3.3 to 3.4).
[bookmark: _Hlk45698663]3) 3.3: how?
Author’s response: A ligation protocol has been added (see 3.5 to 3.6).
[bookmark: _Hlk45698677]4) 3.5: how are the clones identified?
Author’s response: We have indicated that the pCN51-P3 encodes an ampicillin resistance gene, enabling the selection of E. coli strains carrying this vector (see 3.11). In the same vein, the erythromycin resistance gene allows the selection of transformed S. aureus cells (see 3.18).
[bookmark: _Hlk45698689]5) 3.6: Needs more detail or a reference if you aren’t planning to film this.
Author’s response: We have added a reference and the primer used to sequence the cloning cassette (see 3.13).
[bookmark: _Hlk45698699]6) 3.8: how is it extracted?
Author’s response: We have indicated that a commercial kit can be used to extract plasmids (see 3.12).
7) 5.1: What is the composition of Buffer A?
Author’s response: The composition of Buffer A is already specified in Buffers and media section (see 1.1)
[bookmark: _Hlk45698784]8) 8.13: How? Mention wavelength.
Author’s response: Wavelengths are now mentioned (see 8.13)
[bookmark: _Hlk45698800]9) 9.6: References.
Author’s response: We have added details and a reference.
10) This list is not exhaustive, use it as a guide to identify the types of specific details needed.
Author’s response: We have reviewed the whole protocol section.

• Protocol Highlight: After you have made all of the recommended changes to your protocol (listed above), please re-evaluate the length of your protocol section. Please highlight ~2.5 pages or less of text (which includes headings and spaces) in yellow, to identify which steps should be visualized to tell the most cohesive story of your protocol steps.

1) The highlighting must include all relevant details that are required to perform the step. For example, if step 2.5 is highlighted for filming and the details of how to perform the step are given in steps 2.5.1 and 2.5.2, then the sub-steps where the details are provided must be included in the highlighting.
2) The highlighted steps should form a cohesive narrative, that is, there must be a logical flow from one highlighted step to the next.
3) Please highlight complete sentences (not parts of sentences). Include sub-headings and spaces when calculating the final highlighted length.
4) Notes cannot be filmed and should be excluded from highlighting.
[bookmark: _Hlk45698984][bookmark: _Hlk46251012]Author’s response: We have re-evaluated the length of our protocol section and highlighted in yellow the steps that should be filmed. Unfortunately, we cannot include the DNase treatment due to length restrictions (10.1 to 10.4). This step is required to prepare samples for RNA sequencing and could be mentioned in the conclusion of the movie.

• 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.
[bookmark: _Hlk45699059]Author’s response: We have revised the Discussion section according to both Editor and Reviewer 1 comments.

• References:
1) Please spell out journal names.
[bookmark: _Hlk45699127][bookmark: _Hlk46070867]Author’s response: Journal names are now spelled out.

• Commercial Language:JoVE is unable to publish manuscripts containing commercial sounding language, including trademark or registered trademark symbols (TM/R) and the mention of company brand names before an instrument or reagent. Examples of commercial sounding language in your manuscript are FastPrep, Poly-Prep, NanoDrop
1) Please use MS Word’s find function (Ctrl+F), to locate and replace all commercial sounding language in your manuscript with generic names that are not company-specific. All commercial products should be sufficiently referenced in the table of materials/reagents. You may use the generic term followed by “(see table of materials)” to draw the readers’ attention to specific commercial names.
Author’s response: We have replaced the commercial sounding language by generic names.

• Table of Materials: Please remove the registered trademark symbols TM/R from the table of reagents/materials.
Author’s response: We have removed trademark symbols.

• If your figures and tables are original and not published previously or you have already obtained figure permissions, please ignore this comment. If you are re-using figures from a previous publication, you must obtain explicit permission to re-use the figure from the previous publisher (this can be in the form of a letter from an editor or a link to the editorial policies that allows you to re-publish the figure). Please upload the text of the re-print permission (may be copied and pasted from an email/website) as a Word document to the Editorial Manager site in the "Supplemental files (as requested by JoVE)" section. Please also cite the figure appropriately in the figure legend, i.e. "This figure has been modified from [citation]."
Author’s response: Our figures and tables were not published previously.
 


 

Comments from Peer-Reviewers: 



____________________________________
Reviewers' comments:
Reviewer #1: 
The authors describe the adaptation of the MS2-Affinity Purification coupled with RNA Sequencing (MAPS) technology to be used in the Gram-positive bacterium Staphylococcus aureus. MAPS was previously applied to characterize several small RNAs in the Gram-negative bacterium E. coli and the protocol was published. Yet, a detailed protocol of using the MAPS technology in Gram-positive bacteria will be useful to the scientists in the field.

The paper could be improved by the following:
* The authors emphasize in the title and in several places in the text that the described protocol is specifically for pathogenic bacteria, but pathogenic bacteria can be Gram-positive or Gram-negative and therefore this is non-relevant. Please remove.
Author’s response: We have removed it.
[bookmark: _Hlk45699350]* The authors should highlight what are the improvements or adaptations from the previous protocol in publications Lalaouna et al., 2017; PMID: 27876680 and Lalaouna et al., 2018; PMID: 30502950).

Author’s response: We have now discussed the modifications from the previous protocol implemented in E. coli. The major differences are based on the specific manipulations of pathogenic bacteria and the lysis of the Gram-positive bacteria. We have also increased the amount of MS2-MBP and added appropriate statistical analyses (two biological repeats). 

* Page 8, line 342: The authors can add which rRNA depletion kit they were using.
Author’s response: The rRNA depletion kit is indicated in the Table of Materials.
[bookmark: _Hlk45699477]* Page 10, lines 406-7: The authors can clarify what is the purpose of finding the optimum conditions of expression of the MS2-sRNA construct, taking into consideration that the construct is under the control of an inducible promoter (e.g. P3 promoter).
Author’s response: It is important to determine the optimum conditions of induction of the studied sRNA. The goal is to produce the MS2-sRNA construct when its targets are expressed. We have rephrased this confusing sentence.
* Page 10, line 408: "The MS2 aptamer was fused to the 5' end of short (MS2-RsaC544; 3' part)" is confusing, please revise.
Author’s response: This sentence has been rephrased. Indeed, we have constructed two MS2-RsaC constructs, the long comprising the full-length RNA and the short containing the 3’ part of the RNA with the pairing sites.
* Page 10, line 422: The authors state that "this phenomenon is often observed…". A reference would be useful.
Author’s response: A reference has been added.
[bookmark: _Hlk45699618]* Page 11, line 445-6: The authors can describe in more details how the putative mRNA targets list is generated.
Author’s response: We have indicated that the ranking is obtained using DeSeq2 tool comparing the enrichment ratio between RNAs pulled down with the MS2-RNA and the MS2 control.
[bookmark: _Hlk45699665][bookmark: _Hlk45699724][bookmark: _Hlk45699759][bookmark: _GoBack][bookmark: _Hlk45699793]
* Page 12, lines 488-509: Can the authors expand their discussion on the option of tagging the endogenous sRNA gene?

Author’s response: We have added further details on the possibility of tagging the endogenous sRNA gene to allow native sRNA expression and avoid its over-expression due to the plasmid copy number.

* Page 13, lines 535-540: I am not convinced that the MAPS is superior to the RIL-seq or CLASH when studying one sRNA as the authors state in line 540. On the other hand, the authors can emphasize more the advantage of using MAPS to study an sRNA when the RNA chaperone that facilitates the regulation is unknown, or if the sRNA is acting independently of any RNA chaperone.

Author’s response: We agree with the reviewer. Our intention was not to claim that MAPS is superior than RIL-seq or CLASH. These technologies are clearly complementary. We have rephrased the paragraph to take into account the comments. 

* The discussion can be improved by adding two more sections:
A. Discuss the bioinformatic analyses that can be done on the sRNA target list resulted from the MPAS such as: finding the seed sequence of the sRNA using MEME.

Author’s response: The prediction of the pairing site is now discussed. We have notably mentioned IntaRNA algorithm, a powerful tool to predict seed sequences.

B. Is it feasible to add a UV crosslinking step in the protocol, allowing the MAPS technology to identify unknown protein binding partners of the sRNAs in vivo? This might be one of the advantages of MAPS for studying a role of Hfp-independent sRNAs.

Author’s response: Indeed, this is feasible and the first publication using a MS2-sRNA identified Hfq as a binding partner (Said et al. 2009). However, this option has already been discussed in previous reviews (e.g. Lalaouna et al. 2017). Here, we chose to focus only on the identification of RNA:RNA interactions.

* Figure 3C: Show a Northern blot of negative control target (non RsaC mRNA target).
[bookmark: _Hlk45699804]Author’s response: We agree that the reviewer’s comment is appropriate. We already demonstrated the specificity of RsaC-sodA interaction in Lalaouna et al. (2019) NAR. Here the purpose of the control was to show that a validation based on a candidate approach is feasible. 

* Figures 1 and 2: Increase the font size.
Author’s response: We have modified both figures.

Reviewer #2: 
Manuscript Summary:
This manuscript describes a protocol to decipher the targetome of bacterial regulatory sRNAs in vivo. Regulation by RNA is ubiquitous in bacteria and impacts most, if not all, cell processes. However, this level of gene regulation remains unexplored in many bacterial species. The identification of the typically multiple mRNA targets is key to understand the regulatory function of an sRNA, but this determination is a challenge and commonly the bottleneck of the functional characterization pipeline. Therefore, this is a timely and necessary protocol for scientists facing the primary characterization of the thousands of regulatory RNAs expressed by bacteria. Description of the protocol is extremely thorough, accurate and careful. Therefore, I strongly recommend publication without any concern.

Author’s response: We thank the reviewer 2 for emphasizing the benefits of our manuscript.

Reviewer #3: 
Manuscript Summary:
This manuscript describes the rationale and approach for identifying mRNA targets for small RNAs of interest in Staphylococcus aureus using the MS2-affinity purification coupled with RNA sequencing (MAPS) technique. The manuscript is well-written and the protocol is very clear. It is an important technique and the protocol will be very useful to the research community. I have only a few minor comments.

Major Concerns:
None

Author’s response: We would like to thank the reviewer 3 for these useful recommendations. We have taken all his/her minor concerns into account.

Minor Concerns:
Line 70: change "relied" to "rely"
Lines 73-74: The sentence is confusing, especially "co-expression of both partners hinting that this interaction can really occur in the bacterial cell." The meaning is unclear.
Line 91: "the sRNA is tagged in 5'" change to "the sRNA is tagged at the 5'"
line 103: change "confirm" to "confirming"
Line 120: change "details" to "detail"
Line 164: change "accumulates" to "accumulate"
What are the highlighted lines for?
Author’s response: Only highlighted lines will be filmed.
[bookmark: _Hlk45700177][bookmark: _Hlk45700245]Line 210: change "them" to "pellets"
Line 268: by "projection" do you mean "splashes"?
Line 448: change "specific sodA-specific" to "sodA-specific"
Line 503: delete "allow to"
Line 503: change "cases" to "case"
Line 505: after "Northern blot assays" add "and growth under conditions that test for sRNA function."
Lines 505-506: The meaning of the sentence "Undeniably, these construct features can drastically affect generated results." is unclear. Is it meant to underscore the importance of functional testing of tagged sRNAs?
Author’s response: We have modified this sentence: “Undeniably, the use of an improper MS2-sRNA construct can drastically affect generated results”
[bookmark: _Hlk45700275]Line 508-509: Perhaps delete "use of specific RNase mutants can be envisaged." and replace with "experiments can be performed in host strains with specific mutations in RNases."
Author’s response: We have rephrased this sentence for a better understanding.
[bookmark: _Hlk45700303]Line 535: Clarify the sentence, perhaps "The purpose of the study should determine the choice of method."
Author’s response: We have clarified this sentence as suggested.

