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Birmingham, 3rd April 2019
			

The Review Editor
Journal of Visualized Experiments 


Dear Vineeta,
Thank you for your reply and for the helpful comments from the reviewers. We have worked hard to address the comments and suggestions of the editor and the reviewers, placing particular emphasis on the clarity of the protocol. 
Substantial improvement has been done regarding composition of the essential steps of the protocol for the video and clarity of text. We have added requested references and figures as well as we have discussed weaknesses and strengths of the technique.
Overall, we believe the manuscript is now very much improved and hope it is suitable for publication.
Below we give responses to the reviewers’ individual comments. 

Yours sincerely,
[image: ]

Dr Pawel Grzechnik
Sir Henry Dale Fellow


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. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
A: Done

2. Please sort the Materials Table alphabetically by the name of the material.
A: Sorted.

3. Please revise the title to be more concise: “Quick Protocol for” can be removed.
A: Corrected.

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.
A: Corrected.

5. 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.
A: Corrected.

6. 3.2: What happens after centrifugation?
A: Explained.

7. Please highlight 2.75 pages or less 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.
A: Done.

8. Please ensure that the highlighted steps form a cohesive narrative with a logical flow from one highlighted step to the next. Please highlight complete sentences (not parts of sentences). Please ensure that the highlighted part of the step includes at least one action that is written in imperative tense.
A: Done.

9. Please do not abbreviate journal titles in the References.
A: We downloaded and used JoVE Endnote style. The titles in the references appear according to the style indicated by JoVE’s “guidelines for authors”.


Reviewers' comments:

Please note that novelty is not a requirement for publication and reviewer comments questioning the novelty of the article can be disregarded.
A: We are not willing to disregard any comment as this is disrespectful for the reviewers. We recommend to advise reviewers about the character and mission of the journal. 


Reviewer #1:
Manuscript Summary:
The manuscript outlines a protocol for detection of ribose-methylation in ribosomal RNA. The detection is based on the inhibitory effect of ribose-methylation on custom-designed DNAzymes, resulting in absence of cleavage if the targeted RNA nucleotide is ribose-methylated. DNAzyme cleaving activity on ribosomal RNA is assayed by denaturing agarose gel electrophoresis.
The manuscript is generally well written, and the protocol is easy to follow with only a few minor points that should be clarified (see below). The protocol essentially only requires standard lab equipment, but it is debatable if analysis is "quick" as stated in the Abstract, since design and production of DNAzymes is required for each new target.
A: We were advised by the journal to remove “quick protocol” from the title. However, we would like to point out that design, purchase and delivery of the oligo does not take longer than 3 working days. 

Major Concerns:
A main concern with the method is the extremely low "catalytic" efficiency of the DNAzymes. The protocol uses several hundred-fold excess of DNAzyme to substrate, and still only a minor fraction of the substrate rRNA is cleaved. Given this very low efficiency, absence of cleavage may not mean methylation of the target nucleotide, but merely that the amount of cleaved substrate is below detection level. Many biological set-ups will not have the option for positive or negative controls as used in this work. This aspect must be included in the discussion as a minimum.
Secondly, the protocol described here is very close to a protocol publishes in "Analytical Biochemistry" in 2007 (reference 12 in this manuscript). It is not obvious that the current manuscript offers improvements or "tricks" that cannot be found in the 2007 publication.
A: In the revised version of the manuscript we discussed low efficiency issue and possible ways to tackle this problem.
Indeed, we followed established protocol in our studies. We raised the issue of the lack of novelty of the protocol when we had been initially approached by the editor. We were informed that the scope of JoVE is to provide a video guidance, not to publish a new or an improved method.

Minor Concerns:
-The title should be modified to make it clear that the protocol is essentially only applicable to ribosomal RNA due to its abundance.
A: We modified the title. We also discuss that the method can be used for less abundant RNA and the presence of the cleavage can be detected by more sensitive methods.

-Step 4.13: NH4AC is not an obvious abbreviation - define. Is the pH relevant here - acidic salts are often preferred for RNA precipitation
A: Corrected. We do not adjust pH of this solution.

-Step 4.22: A gel check for RNA quality should be introduced. Partially degraded RNA will make subsequent DNAzyme cleavage nearly impossible to assess.
A: RNA degradation usually manifests in equal disappearance of bands and smearing. It is very unlikely that degradation would be only endonucelolytic and would appear as a single band which corresponds to the size of the cleavage product.

-Step 5.3.4: Is there a need for glycogen as precipitation carrier?
A: Glycogen facilitates visualization and handling of the precipitated RNA pellet.

-Step 6.2: I guess that dissolving of agarose in water requires boiling!?
A: Yes. Information added.


Reviewer #2:
Manuscript Summary:
Using DNAzymes for RNA modification analysis is an attractive low cost approach that might allow targeted RNA modification analysis in low-throughput format and which should be accessible to a broader audience. The manuscript by Winczura and Grzechnik represents an easy-to-use protocol for detecting 2'-O-Me, which might be a good addition to the experimental repertoire of any lab interested in performing some targeted analysis of specific transcripts before embarking on a genome-wide hunt for additional ribose-methylation sites. This reviewer supports publication after the minor concerns I state below have been addressed.

Minor Concerns:
The introductory section should contain a paragraph that informs the interested reader that the use of DNAzymes for the detection of RNA modifications could and does extend beyond testing for 2'-O-Me.

- Z. Zaborowska, J. P. Fürste, V. A. Erdmann, J. Kurreck, J. Biol. Chem. 2002, 43, 40617.
- S. Schubert, D. C. Gül, H.-P. Grunert, H. Zeichhardt, V. A. Erdmann, J. Kurreck, Nucleic Acids Res. 2003, 31, 5982.
- m6A in RNA (DOI: 10.1002/ange.201808745) should be mentioned and referenced.
- 2'-O-Me analysis (PMID: 25074936) should be mentioned and referenced.
A: We added references Sednev et al., 2018 as well as Lee and Bogenhagen, 2014. 
Zaborowska et al. and Schubert et al. describe optimization of the technique and therefore are not suitable in this context.

Figure 3 should be inverted (black/white) like it was done in Grzechnik, P. et al. Nuclear fate of yeast snoRNA is determined by co-transcriptional Rnt1 cleavage. Nat Commun. 9 1783, (2018). This would allow to see the weak banding pattern in Figure 3b to believe that an agarose gel is indeed a readout for the technique.
A: We compare both options and, in our opinion, white and black is more informative.

The discussion contains a list of potential drawbacks of the method. One is: "The second drawback is low efficiency of DNAzyme-dependent cleavage". As other protocols using DNAzymes used cycles of heating/annealing and cutting to improve the efficiency, it would be good if the authors would mention such possibility in their workflow or the discussion with the appropriate reference such as PMID: 17998290).
A: We added this information to the manuscript.

Reviewer #3: 
In this manuscript Winzcura and Grzechnik describe the method allowing to check the 2'-O-methylation status of certain rRNA nucleotides, using specific RNA-cleaving DNAzymes. In the presence of 2'-O-methylation the cleavage is compromised, allowing to distinguish fully methylated and unmethylated sites. In principle the method is somehow useful and sometimes used in the RNA methylation field, however the reviewer has serious doubts on the proposed manuscript.
My major concerns are both total lack of novelty and also limited efficiency/usefulness for the proposed protocol. Original idea comes from Dr. D.Entian's lab (ref 12 in the manuscript) and the protocol used here was already published >10 years ago. As far as I can see, in the current manuscript the protocol remains essentially the same, so, except additional visual illustration of routine RNA biology manipulations, the manuscript does not bring anything new nor really helps new users in the field to apply it efficiently to other projects.
This is related to the intrinsic weakness of the method itself, by my own experience I know that the success of this approach heavily relies on the design of DNAzymes used for cleavage and some sites in rRNA are even not amenable to testing due to unfavourable sequence context, and most probably strong secondary rRNA structure around. Regrettably, authors provide only some very broad and imprecise guidelines on the DNAzyme design and illustrate the success with only one example of cleavage for both DNAzyme types used in this study.
To be really useful for the field, such method development study should be completed by much more extensive repertoire of "testable" sites (even for yeast rRNA, one should indicate which sites can be tested and with which DNAzyme, followed by experimental validation) and more serious optimization of the length and sequence of DNAzyme regions complementary to target rRNA.
In conclusion, in its current state, the manuscript brings very little new insight into the proposed analytical approach, and more experimental work and optimizations are required to warrant publication.
A: As the reviewer noticed this is established method which has been known and used for many years. We raised the issue of the lack of novelty of the protocol when we had been initially approached by the journal. The editor informed us that the scope of JoVE is to provide a video guidance for researchers and students not to publish a new or an improved method. Therefore, the above comment should be directed to the editor, not to the authors.

Reviewer #4: 
Manuscript Summary:
This is a methods article to determine site specific 2'-O-Methylation of 25S ribosomal RNA in Saccharomyces cerevisiae by snoRNA snR13 and snR47. The authors utilize DNAzyme, short DNA oligonucleotides, for quick and cheap analysis of RNA methylation via snoRNA as determined by RNA electrophoresis. However, there are some suggested changes that needs to be addressed.

Major Concerns:
1. This is a methods paper, so it would be helpful for the readers to have a flowchart or a diagrammatic representation of the methods added to the figures.
A: A flow chart has been added.

[bookmark: _GoBack]2. Please incorporate the following paper in your citation:
"Direct and site-specific quantification of RNA 2′-O-methylation by PCR with an engineered DNA polymerase" by Joos Aschenbrenner and Andreas Marx and was published in NAR in 2016. This paper described the detection of 2'-O-methylation via a thermostable KlenTaq DNA polymerase variant. Perhaps this can be incorporated in the last paragraph of page 9 where the different methods for detecting 2'-O-methylation of RNA is discussed.
A: The citation has been added.

3. Please elaborate the last paragraph of page 9. The discussion for detecting 2'-O-methylation of RNA by various different methods should be more detailed.
A: We improved the discussion.

Minor Concerns:
1. Please discuss in a bit more detail the known functions of snoRNAs in the first paragraph of your introduction section (page1).
A: We think that discussing snoRNA functions is above the scope of the manuscript.

2. Please check the sentence structure of line 62 in page 1.
A: Corrected.

3. Line 97: provide full form for AE buffer.
A: Corrected.

4. The suggestion as provided in line 170 and others should start with "Note:" or "Helpful Suggestion:". I suggest changing "CAUTION" (line 174 etc.) to "Note" or "Helpful Suggestion" as well.
A: We feel that “Caution” is an adequate word when giving precautionary measures in order to be safe. We introduced “Note” in other parts of the manuscript.

5. Please mention an approximate days/months for the duration of which the sample can be stored (line 159, 206, 228, 298, 307)
A: Information added.

6. Please add citations for line 359 "The utility of the DNAzyme-dependent... of snoRNAs maturation." and line line 436 "The major disadvantage... consensus sequences."
A: The citation has been added.
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