Dear Vineeta Bajaj,
Enclosed is our revised manuscript "Systematic approach to identify novel antimicrobial and antibiofilm molecules from plants’ extracts and fractions to prevent dental caries" (JoVE61773). We thank the Editorial and the Reviewers for the valuables suggestions to improve our manuscript. We have modified the manuscript to address each of the Editors´ and Reviewers’ comments as detailed below in the line-by-line response. We have uploaded the revised manuscript version with each specific changes marked as a colored text (blue). We hope that our revised manuscript is now acceptable for publication in JoVE.
Sinceraly,
Marlise I. Klein and Alberto José Cavalheiro (Corresponding Authors)

Editorial comments:

• Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammatical errors.
Answer: We have revised all the text, and any changes are highlighted.

• Textual Overlap: Parts of the manuscript show overlap with previously published work. Please re-write the text on lines 237-243, 246-264, 407-413, 420-427, 437-444, 450-456, 459-487, 631-635, to avoid this overlap.
Answer:
237-243: The text was rewritten (now Lines 217-223)
246-264: The text was rewritten (now Lines 224-244)
407-413: The text was rewritten (now Lines 372-377)
420-427: The text was rewritten (now Lines 385-392)
437-444: Line 437 now in Line 391-392
438-441: The text was rewritten in Representative results section (now Lines 561-565)
443-444: The text was rewritten in Lines 393-396.
450-456: The text was rewritten; now Lines 397-399.
459-487: Line 459 now in Lines 419-420.
Lines 461-464: The text was rewritten in Representative results section; Lines 553-556 
Lines 465-487: The text was rewritten now in Lines 427-443)
631-635: The sentence was rewritten (now Lines 616-622)

• Protocol Language: The JoVE protocol should be almost entirely composed of numbered short steps (2-3 related actions each) 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 brief “Note” at the end of the step (please limit notes). Please edit your protocol section accordingly. Descriptive sections of the protocol can be moved to Representative Results or Discussion. The JoVE protocol should be a set of instructions rather a report of a study. Any reporting should be moved into the representative results.
1) Some examples NOT in the imperative: 1.1.1, 1.1.3., 2.1.1 etc
2) Split up long steps (e.g., 1.1.2).
3) For example: Lines 184-206 will need to re-written entirely or merged into the discussion. 
Answers: 
1) We revised the text and used imperative in all the steps. In addition, we have modified some steps, as listed below:

Step 1.1, item 1.1.1.: The sentence “The access to the plant material must be registered on electronic platforms that regulate access to genetic heritage in the country where the collection will take place. For example, in Brazil, register with the National System for the Management of Genetic Heritage and Associated Traditional Knowledge – SisGen (website https://sisgen.gov.br/paginas/login.aspx).” was rewritten in imperative voice (now Lines 114-118).

Step 1.1, item 1.1.2.: The sentence “To address the chemical variability of secondary metabolites, collect representative samples, including individuals of different chemotypes and from different biomes. If available, at least 3 to 5 individuals should be collected. Previous information concerning plant infraspecific chemical variability should also be considered as described by Ribeiro et al., 2019 and Bueno et al., 201513, 15. This information must be registered.” was rewritten and moved to the Representative results section (now Lines 496-500).

Step 1.2: We rewrote this step using imperative tense and added more items (now Lines 125-134).

Step 2.1.: We rewrote this step (now Lines 138-156). The sentence “can be performed with the assistance of temperature, an ultrasound bath, or an automatic shaker” was removed.

Step 2.2.: We rewrote this step. The sentence “The fractionation of CE allows the simplification of the mixture to increase the concentration of the potentially active compounds and decrease the possibilities of synergisms and antagonisms between compounds. Additionally, in more simple mixtures (fractions), it is easier to obtain spectral data of the compounds than in CE, and to perform dereplication analysis2. Usually, fractionation can be done by liquid-liquid extraction or solid-phase extraction cartridges (SPE) containing preferentially reversed-phase adsorbent like C18 (40 µm, 100 Â). Other adsorbents or mixtures of adsorbents can be chosen, depending on the study purposes or chemical nature of the desired compounds. If the chosen technique is the SPE, the cartridges must be previously activated with pure organic solvent (e.g., EtOH) and conditioned with the initial eluent. Standardized protocols are available, and the reader can consult and adapt them according to the intended study and plant material of interest” was moved to the Representative results section (now Lines 504-515).

Step 2, item 2.2.1.: We moved the sentence “If the CE is difficult to dissolve in the initial elution mixture, disperse the CE in a solid phase (e.g., C18 or celite) in 1:1 (w/w) proportion before loading the material on the top of the cartridge.” to NOTE (now Lines 172-174).

Step 3, item 3.1..: The sentence “Previously, we selected 84.15% EtOH and 15% dimethyl sulfoxide (DMSO) as the solvent concentration of the stock solution, and used the stock concentration of the CE to 6 mg/mL, and the CEF to 1 mg/mL13.” was rewrote and moved to NOTE 1 (now Lines 273-275).

Step 3, item 3.3.: The sentence “The classic tests to assess antimicrobial activity include determining the minimum inhibitory concentration (MIC) and the minimum bactericidal or fungicidal concentration (MBC or MFC). […] Bioscreening can be performed with a single concentration of multiple treatments (e.g., plant extracts from distinct places (Figure 3).” was moved to the Discussion section (now Lines 655-657).

Step 3, Item 3.3.: The sentence “In a static model using 96-well plates, biomass and microbial population are quantified during the formation and/or development of biofilms21.” was removed. 

Step 3, Item 3.5.:  The sentence “We evaluated the detachment of S. mutans after adhesion to the salivary pellicle and glucans treated with selected CE. The assays using biofilm models of mono in vitro species to evaluate the biological activity of the selected crude extracts better and identify possible action targets.” is now in the Representative results section (now Lines 543-546). 

Step 3, Item 3.5.: The sentence “The biological activity must be confirmed; in this step, the treatments selected in the biological screening are evaluated using refined models (clinically relevant, viable, and reproducible). For example, for control of cariogenic biofilm, laboratory studies should focus mainly on biofilms formed on hydroxyapatite (tooth enamel substitute) or enamel surfaces placed in an upright position coated with a salivary pellicle.” is now in the Discussion section (now Lines 663-665). 

Step 3, Item 3.5.3: The sentence “This evaluation verifies whether the treatments used are capable of inhibiting the adherence of S. mutans […] the first stage of biofilm formation.” was rewritten in the Representative results section (now Lines 546-550).
 
Step 3, Item 3.5.4: The sentence “This evaluation verifies whether the treatments used can inhibit the adhesion of S. mutans to the initial glucan matrix, […] biofilm formation” was rewritten in the Representative results section (553-556).

2) We rewrote the long steps as recommended. Now we divide the steps of the items. 

3) Lines 184-206: We rewrote this step using imperative tense and added more items (now Lines 177-210).

• 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.
1) Currently your protocol steps are fairly general. 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. You may use specific example to focus your steps a bit.
2) For example, in Line 144, mention specifications of settings and device use.
3) Avoid using general statements starting with “Usually”, “generally”, etc.
Answers: 
1) and 2) The protocol steps described are very straightforward, and specific settings were provided when available.
3)  We removed the word "usually" before “-20 o C” (Line 131) and the word "generally" before “hydroalcoholic” (Line 140).

• Protocol Numbering:
1) Please adjust the numbering of your protocol section to follow JoVE’s instructions for authors, 1. should be followed by 1.1. and then 1.1.1. if necessary.
2) All steps should be lined up at the left margin with no indentations.
3) Please add a one-line space after each protocol step.
4) Please ensure that the protocol section is under 10 pages long.
Answer: We adjusted the protocol numbering as recommended. Now, the steps are aligned on the left margin, and one-line space was added after each step. The current section of the protocol has 9 pages.

• 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. There is a 10-page limit for the protocol text, and a 3- page limit for filmable content. If your protocol is longer than 3 pages, 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.

Answer: We highlighted the sections of the protocol steps for filming, maintaining the recommended limit of a maximum of 2.5 pages. 

• Results: Avoid subheadings in this section. Remove any numbered lists.
Answer: We revised the result section was revised and removed the numbered lists.

• 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.
Answer: We revised the Discussion section and believe that it addresses all the required items.

• Figure/Table Legends: Please remove the figure/table legends from the figure files and place them directly below the Representative Results text.
Answer: We removed the figure/table legends from the figure files, as recommended.

• Table of Materials: Please sort in alphabetical order.
Answer: We adjusted the table of Materials as requested.

• 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]."
Answer: We included the document regarding re-print permission in "Supplementary files" and adjusted the citations in the figures. In the first version of the document, we had already cited each figure’s reference source appropriately in the legend.






Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The use of natural products as therapeutic agents to prevent or modulate oral diseases like dental caries is attracting increasing attention from researchers across the world. The authors are commended for a well-written manuscript describing a compact but comprehensive step-wise approach to identify anti-microbials and anti-biofilm molecules from plant extracts and fractions. The Introduction, various Methodologies and Discussion have been presented with a lot of clarity and scientific accuracy. The chemical profiling analysis described in the paper is to be specially commended. I believe the systematic approach described in the paper will be of great benefit in furthering research of natural products for oral care.

Major Concerns:
None

Answer: We thank Reviewer #1 for the compliments. We have modified the manuscript to address the reviewer’s minor concerns, as follows.

Minor Concerns:
1. Most plant extracts are soluble in solvents like 70% EtOH or DMSO - can the authors specifically comment on how to avoid the antimicrobial/antibiofilm actions of the solvents themselves from affecting results when testing extracts.
Answer: As we mentioned in the Representative results section (Line 516-523), the extracts were solubilized with 84.15% EtOH and 15% DMSO to reach 6 mg/mL (stock solution). We performed experiments using different concentrations of EtOH and DMSO (associated and isolated) to certify the final concentration of these reagents that did not interfere with the microbial viability of one bacterial and one fungal strain. Thus, it was possible to select the appropriate final vehicle concentration to assess the treatments’ biological activity: 7% EtOH and 1.25% DMSO. The combination of EtOH and DMSO at those concentrations was used in all experiments, including the vehicle treated samples compared to the growth control samples, to ensure that the effects observed were due to the compounds in the extrats and fractions per se and not the solvents used. We appreciate the Reviewer’s concern and include a sentence (Lines 518-521) commenting on the method used and the importance of this previous step.

2. For the antimicrobial activity assays, as the authors themselves mention in the manuscript, it is very common for the color of plant extracts or their precipitation to affect turbidity and thereby interfere with microplate O.D readings. How can researchers correct for this and get accurate results of plant extract antimicrobial activity?
Answer: Visual analysis will not always be the best response variable due to the color or precipitation of the extracts or fractions in the culture medium. Thus, we always use a set of controls on each assay (as described in Lines 305-309). Among these controls, we use a blank control per treatment (without microbial inoculation), which helps differentiate turbidity by the treatment per se or microbial growth. In addition to visual inspection, on all occasions, we read the optical density with an ELISA plate reader (as described in item 3.3, Lines 316-319). As precipitation can interfere with this reading, we also use an aliquot of cultures from each well to assess microbial viability via CFU/mL. One alternative is to use specific dyes that reveal whether the microbial cells are metabolically active or not (Eloff, 2019). However, we did not use this strategy because we prefer to check the microbial cell viability via plating on agar. This information was added to the discussion section.
Eloff JN. Avoiding pitfalls in determining antimicrobial activity of plant extracts and publishing the results. BMC Complement Altern Med. 2019;19(1):106. doi:10.1186/s12906-019-2519-3
Reviewer #2:
Manuscript Summary:
The manuscript shows a simplified approach to identify antimicrobial and antibiofilm molecules from plant extracts and fractions. And the manuscript is well written and the experimental design is reasonable.
We thank Reviewer #2 for the inputs and concerns. We hope to have clarified the issues for each of the Reviewer' concerns, as detailed in the answers below.

Major Concerns:
In experimental case, the author want to test the antimicrobial and antibiofilm activities of Casearia sylvestris extracts from distinct Brazilian biomes against Streptococcus mutans and Candida albicans. But in the following manuscript, there is not any experiment about the Candida albicans including the data analysis. Please make a description it.
Answer: In our previous work, we used this screening approach to assess the biological activity of C. sylvestris extracts and fractions and to identify which were active against S. mutans and C. albicans. In this Protocol, we would like to keep just the results and discussion for the data obtained for S. mutans because the focus is to demonstrate the usefulness of this approach for screening natural compounds instead of interpreting and discussing the previously published data.

Minor Concerns:
In legend of figure 8, what is the meaning of "** ≤ p < 0.01"? Please clarify it.
Answer: There was a typo, and we corrected it to “** p ≤0.01".


Reviewer #3:
Manuscript Summary:
This manuscript describes a methodical approach to isolate and identify natural product compounds in plant extracts that inhibit microbial growth or biofilm formation, in this case of the cariogenic bacterium Streptococcus mutans. Human tooth decay remains a major health problem around the globe, hence novel therapies are required.
We thank Reviewer #3 for the kind feedback. We modified the manuscript and hopefully have addressed the Reviewer's concerns.

Major Concerns:
The approach is mainly one of common sense. The authors describe the approach they have taken for S. mutans in a sequential fashion as an example. One concern is regarding the target audience and level of expertise of the reader. Naive readers would have a difficult time reproducing the results from the info given, which is a mixture of highly specific and defined information regarding reagents, concentrations, and volumes intermingled with broad sweeping statements stating that a given step, for example best solvents for extraction, would have to be optimized with little detail of where to start.
Answer: Thanks for the suggestion. We improved the step descriptions as suggested by the Editorial Comments. We hope that with the video there is better clarity of the protocol and the steps can be easily reproduced. 

It would be helpful to provide a list or table of abbreviations or acronyms at the beginning of the paper. It was cumbersome in some places to have to stop and go chasing down the meaning of an abbreviated term. Please clearly define all up front. 
Answer: We thank the Reviewer for this suggestion and have added a list with all abbreviations as a supplementary file. Still, we keep all abbreviations after the first mention of the word.

The discussion of Streptococcal-Candida interactions in the paper seemed more of a distraction than an important focus. I don't believe dual species or cultures or biofilms were evaluated in this paper, or even Candida monocultures. Were they? This was not entirely clear and easy to follow. Unless you are going to show examples of specific data of how this approach helps identify therapies that target this microbial pair specifically, it may be best not to veer off track.
Answer: We would like to keep this information in the text because previous evidence demonstrated the importance of these interactions for highly pathogenic cariogenic biofilm (e.g., Falsetta et al., 2014). Previously, we evaluated both species in a single-species model (Ribeiro et al., 2019). Thus, the data obtained before could guide which treatments can be tested in a biofilm model with both species (i.e., a dual-species biofilm model).

It would be helpful to define what is meant by dereplication in the introduction, and describe precisely how it is done and why.
Answer: We added a paragraph in the introduction with the description and justification for the use (Lines 91-99).

It was unclear to me what is meant by hyphenation. I am presuming the authors are referring to a tandem coupling of sequential methods, but am unsure. This should be clarified.
Answer: Liquid chromatography (LC) is usually hyphenated (coupled) with high-resolution mass spectrometry (HRMS), as LC−HRMS, for commonly use for the rapid annotation of metabolite in CE ou CEF (Bueno et al., 2015). To make it clear, we added this sentence on lines 201-203.

The word strain should not be used synonymously with species, or even genus and species.
Answer: We have replaced the word "strain" for the appropriate terms, as listed below:
Line 293: replaced by “microorganism”.
Line 311: replaced by “microorganism”.
Line 670: replaced by “species”.

Information should be presented in the order it is most useful to the reader. For example, the description of the source and method of preparation of GtfB should precede the call for its use.
Answer: We removed the NOTE about source and method of preparation of GtfB before the steps (Lines 419-424), as recommended.

Minor Concerns:
line 267. Perhaps replace the word "aroused" with "suspected."
Answer: We replaced “aroused” by “suspected” in Line 245.

[bookmark: _GoBack]line 578 Change "halter" to "halt."
Answer: The word "halter" was replaced by "halt" in Line 561.
