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Dear Dr. Alisha DSouza, 
Please find attached our revised manuscript entitled "Fluorescent Immunolocalization of Arabinogalactan proteins and pectins in plant tissues sections."  by Mário Costa, Ana Marta Pereira and Sílvia Coimbra. The comments made by the reviewers were helpful in preparing a revision of the manuscript and we appreciate the time and effort invested by the referees. We have carefully addressed each comment and suggestion made by the reviewers. We hope that our manuscript will now be suitable for publication in JoVE, and look forward to hearing from you. 
Yours sincerely,

Mário Costa







Answers to Editorial Comments:

Comment 1: Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammatical errors.

Answer: We’ve have done the requested proofreading carefully.

Comment 2: Abstracts: Please re-word the Summary to more clearly state the goal of the protocol. For example, “This protocol/manuscript describes…”

Answer: The Summary has been changed accordingly.

Comment 3: Textual Overlap: Significant portions show significant overlap with previously published work. Please re-write lines 110-117, 141-143, 161-165,205-213, 225-232, 252-256, 315-317, 326-329 to avoid this overlap. 

Answer: All texts were modified accordingly.

Comment 4:  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) For example lines 110-117 should be a note.
2) For example lines 141--144 should be a note.

Answer: We’ve carefully checked all the text and changed accordingly.

Comment 5:   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. Some examples:

Comment 5.1: 1.1.1: Please add plant strain, age etc. How were the plants grown and maintained? Please add this briefly. Also mention examples of tissues you analyzed. What are the dimensions of the samples? 8 mm x 8 mm x 8mm ? A weight reference will help.

Answer: Plant material details were added. We must remind you that this protocol is meant for application in a large variety of species and plant tissues. We have successfully applied this technique to a wide range of samples, from seeds to roots and leaves from very diverse plant species, this is the reason why no major details about plant material growth and maintenance was not added before, once different plant species will have different needs. We intend to provide here a protocol that works well for the majority of samples. That is one of the reasons for the maximum sample volume restriction rule of 8mm, as above this limit fixative will not be efficient for some harder samples, despite the weight of the sample.

Comment 5.2: 1.1.2: How much fixative?

Answer: The volume of fixative to be used will depend on the used vial capacity. The most important aspect of this step is for the sample to be totally submerged in the fixative solution. The text was changed accordingly.

Comment 5.3: 1.1.3: What is the composition of the fresh solution? Or do you simply mean "refresh the fixative"?

Answer: Yes, that was exactly what we meant. We have changed it accordingly, thank you for the suggestion.

Comment 5.4: 1.2.3: Mention size specifications.

Answer: The gelatin capsule size will depend on the shape characteristics of the sample, we believe that user should choose the one that best fits its needs. Changed accordingly.

Comment 5.5: 4.5: Mention antibodies and concentrations.

Answer: This protocol in not intended to be used with one single antibody, a wide selection of previously successfully used antibodies is made available for the reader in supplementary Table 1, also a note was introduced to clarify the need to adjust the concentration of the working solution according to the manufacturer recommendations.

Comment 5.6: 4.12: Mention lens magnification and N.A.

Answer: Thank you for your observation, however the aim of this protocol is that it can be used as widely as possible. Depending on signal strength, fluorescence may be captured successfully at low magnifications with a wide range of setups in an upright epifluorescence or inverted microscope. Therefore, we fill that enforcing the idea that only a specific setting will work with this technic is not a requirement and can potentially be misleading. 

Comment 6: Protocol Numbering: Please add a one-line space after each protocol step.

Answer: Changed accordingly.

Comment 7:  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 highlighted steps should form a cohesive narrative, that is, there must be a logical flow from one highlighted step to the next.
2) Notes cannot be filmed and should be excluded from highlighting.

Answer: changed accordingly.

Comment 8: 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: This has been cautiously checked.

Comment 9: Figure/Table Legends:
1) Please expand the legends to adequately describe the figures/tables. Each figure or table must have an accompanying legend including a short title, followed by a short description of each panel and/or a general description.
2) Define the scale bars and pseudocolors.
3) Add legends and in-text references to supplementary figures and tables.
4) Remove legends from the figure files.

Answer: All the above issues have been appropriately checked and changed.

Comment 10: References:
1) Please make sure that your references comply with JoVE instructions for authors. Citation formatting should appear as follows: (For 6 authors or less list all authors. For more than 6 authors, list only the first author then et al.): [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage, doi:DOI (YEAR).]
2) Please spell out journal names.

Answer: All the above issues have been appropriately checked and changed.

Comment 11: 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 Vectashield®,
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.
2) Avoid product references in Suppl Table 1

Answer: All the above issues were addressed and changed in accordance.

Comment 12: Table of Materials: Please revise the table of the essential supplies, reagents, and equipment. 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 antibodies and RRIDs

Answer: All the above issues were addressed and changed in accordance.

Comment 13: 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: All tables and figures used are original, and have not been published before.

Answers to Peer-Reviewers:

Reviewer #1:

The manuscript JoVE61034 describing the immunofluorescence method of cell imaging using molecular probes - specific antibodies against cell wall glycans has some little shortcomings. Please refer them for improvements of the manuscript.
Below I point out the main remarks:

Comment 1: Sample preparation and resin embedding: In my opinion, the part about the type of the fixation solution is too short and not scrupulously prepared. Without well-prepared research material, we will not get correct results. More information about the selected reagent should be added. Furthermore, for isolation of embryological structures such as anthers/ovules, we also may use a mixture of 2.5% paraformaldehyde and 2.5% glutaraldehyde in cacodylate buffer (pH 7.2) for 24 h at room temperature. The Authors should underline the way of preparation of the resin working solution and mention the addition of benzoyl peroxide. Without benzoyl peroxide, the polymerization process will not occur.

Answer 1: There is a wide variety of protocols that work well for preparing plant tissues, some more efficient than others depending on the nature of the sample. And indeed, we would love to include and discus them all. But, unfortunately we are constricted by the imposed page limits. Here we tried to present a protocol that is both simple, sufficiently robust and that exposes the user to a minimum of hazardous compounds.
Regarding resin preparation, in fact, the LR-white resin from our supplier, already comes mixed with the catalyst. However, some suppliers sell the resin and the catalyst separately. A note was included in the main manuscript and in the materials section to avoid this mistake to occur.

Comment 2: Slides preparation: Covering is an extremely important and necessary step which prevents washing the slices from glass. We can choose also organosilane polymers to cover microscope slides. However, today we can chose an easier way and buy a Poly-L-Lysine slides ready for use.

Answer 2: Yes indeed, the use of Poly-L-Lysine coated slides is widely spread and very useful. Still those slides are of single use, and also reaction chambers designed with either PAP or Dako pen are usually made bigger than needed, creating unnecessary waste of material and reagents. By suggesting the use and reuse of Teflon coated slides with predesigned reaction wells, we aim at reducing waste, and making the procedure simpler. As stated in the abstract, it is not the aim of this protocol to present all the possible ways of performing this technique, but rather present our optimized protocol for this technique.

Comment 3: Sectioning: In this part of the procedure, the Dako pen is commonly used. It is a marking pen that provides a thin film when a circle is drawn around a specimen on the slide. This circle provides a water-repelling barrier to liquids, such as antibody solutions.

Answer 3: The Dako and PAP pen are useful and versatile tools. But, the area of the drawn circles are difficult to estimate, and a high level of experience is required to properly estimate the volume of solution to be used, as pointed out in the previous answer. Less experienced users will tend to overestimate the needed volume generating waste. By using the Teflon coated slides the circle size is predetermined making it possible to confidently estimate volume and make precise calculations to avoid waste. Once again, here we present one way of performing this method, there are many other options available.

Comment 4: Immunolocalization procedure: The concentration of particular antibodies such as 1:5 for primary antibodies is not a rule - we have to prepare the concentration according to the producer's protocol. To preserve fluorescence, tissue slices should be mounted onto microscope slides with Dako Fluorescent Mounting Medium to reduce fading of immunofluorescence during imaging.

Answer 4: Yes, we do agree with the reviewer’s view, and a note was introduced in the protocol to advise the readers regarding antibodies concentration.
Regarding possible losses of fluorescence signal, we do propose the use of an anti-fade mounting medium. Vectashield is the European alternative to Dako (that is not available in Europe). A non-commercial alternative was also included in a note to the protocol.
 
Comment 5: Description of antibodies: Nowadays, we can choose also different hybridoma supernatants for a range of JIM-designated anti-arabinogalactan-protein (AGP) and anti-pectin rat monoclonal antibodies. The list of antibodies is not accurate: there is a lack of LM30, LM14, LM13, LM18, and LM26 available at Plant Probes (Leeds, UK) and JIM15&16 from CCRC (Georgia, USA).

Answer 5: Our supplementary table 1 was meant to be merely indicative of the abundance of available antibodies, and where to look for them, and not an exhaustive inventory.  

Comment 6:  More relevant studies should be included. Here I propose some of them but the list should not be limited to them:

* Wilson SM, Bacic A. 2012. Preparation of plant cells for transmission electron microscopy to optimize immunogold labeling of carbohydrate and protein epitopes. Nature Protocols 7(9), 1716-1727
* Bergersen LH, Storm-Mathisen J, Gundersen V. 2008. Immunogold quantification of amino acids and proteins in complex subcellular compartments. Nature Protocols 3(1), 144-152. 
Answer 6: We greatly appreciate and value the recommendations of the reviewer, but the suggested references refer to the preparation of samples for electron microscopy, which is not the main purpose of the protocol here described. Yet they present very useful insight into the fixative process, and sample preparation. Thank you for your suggestion, we have adjusted the references in accordance.    

Comment 7:  The authors should revise the entire manuscript considering these points. Overall, due to the high importance of the research conducted with molecular tools and the difficulty of this method, the manuscript/protocol should be improved and then accepted for publication.
Answer 7: All the issues raised by reviewer #1 were carefully checked and addressed.

Reviewer #2
Manuscript Summary:
Useful protocol for research on plant cell wall composition, structure and remodeling by the sensitive technique of fluorescent immunolabeling. As the cell wall is a complex and dynamic structure of plant cells, the protocol can be applied to other components; the only limitation, as the authors point out, is the availability of specific antibodies. The list of equipment is extensive. The steps are well explained although the photos which illustrate the different steps should be taken closer. The controls are well listed and the most critical steps are highlighted. Nice results, including from the authors group were included to confirm the usefulness of the technique.

Major Concerns:
Title: introduce "cell wall"
For a better view some figures should be taken closer: Fig 1B, D, E (the size of Fig 3D is good), F, H
l.165 Teflon coated reaction slides... introduce here the concept of "wells" used thereafter
l. 236 Introduce in 4.1 the text of the legend of suppl. Fig. 1B-E
l. 296 ...color (Fig3D,1)
l. 296 .. 1reas (Fig 3D,2)
l. 298 ... black (Fig. 3D,3)
l. 301... impossible (Fig 3D,4)

Minor Concerns:
14-15 Key words different from l.46-l.47 Key words.
Introduction
l.61, 63, 66 repeating "this" makes reading not fluent
l. 126 specialized staff.
l. 184 ...as
l. 194 sharp
l. 342 ... milk has...
l. 350 your own...
l.362 18 superscript
l. 369-370 - rephrase for clarity

Answer to reviewer #1: We really appreciated the comments and revisions suggested by reviewer #2. Thank you for taking the time to carefully read our manuscript. All concerns were addressed, and changed accordingly.

Reviewer #3

Manuscript Summary:

All in all, I need the uahtors to explain to me the novelty of the methods they describe. I fail to see the novelty and need more info on why this should be published other than describing the methods in more detail than normal for a publication. Which is fine, if this is the iam. But this aspect could be clearer and I think they need to acknowledge pioneers in the field more. I think a major revision is in place bearing these points in mind.

Major Concerns:
not sure if the authors cite the proper papers, I miss many references here

Minor Concerns:
some language issues. e.g. what does "vaster" in line 104 mean?

Answer 1: We are aware that there is no novelty in this protocol, and we do not want that kind of credit. As we state in lines 35-36 of the Abstract: “Here we report an optimized fluorescent immunolocalization procedure to detect glycan epitopes from AGPs and pectins in plant tissues.” We aim to present a detailed protocol optimized by us in our laboratory, in more detail, to help researchers take full advantage of this technique during their investigations. Since this is a long protocol many times viewed as boring and difficult to implement, especially by researchers who do not use this technique routinely, we aim at taking advantage of the video protocol to show the readers that this can be easily made by any molecular biologist, e.g., and we aim at guiding them through all its tricky steps.
In line 104 by “vaster” we mean that the results given by this technique will offer the researcher more results than just localize an epitope, such as rich information about cell wall composition and structure.


Reviewer #4:

This paper describes in detail methodology for fixation, embedding, sectioning and immunostaining of plant tissues, with a particular emphasis on using plant cell wall glycan-directed monoclonal antibodies. These methods are well-established and well-used in the plant cell wall literature, though I am not aware of any video publication that presents these methods.
There are some issues with the manuscript that I think need to be addressed prior to publication:

Comment 1: The authors make claims to novelty in their manuscript that I think are not warranted. Their basic approach is used by quite a few laboratories, including my own. Indeed, there have even been detailed experimental methods papers published (but not cited by the authors), including Lee & Knox (2014) and Avci et al. (2012). Further, there is a comparative review of various methods for immunolabeling of plant tissues that has also not been cited by the authors (Verhertbruggen et al., 2017). And there may be others that I am not aware of. None of the methodological steps described by the authors are novel, though perhaps some of the specific details vary from published protocols. What is novel, as stated above, is the video publication. Others use mixed formaldehyde/glutaraldehyde fixatives, ethanol dehydration, LR White embedding, milk as blocking reagent, etc. So the authors need to careful about claims to novelty in their protocol.

Answer 1: We are aware that there is no novelty in this protocol, and we do not want that kind of credit. As we state in lines 35-36 of the Abstract: “Here we report an optimized fluorescent immunolocalization procedure to detect glycan epitopes from AGPs and pectins in plant tissues.” We aim to present a detailed protocol optimized by us in our laboratory in detail, to help researchers take full advantage of this technique during their investigations. 

Comment 2: On line 62-63: The cited reference (Pattathil et al., 2010) IS appropriate with reference to the large collection of antibodies currently available. However, it is NOT appropriate with reference to the detailed binding specificity studies that have been done on a large percentage of the current antibody toolkit. More appropriate references would be Puhlman et al., Steffan et al., Clausen et al., Schmidt et al., and especially Ruprecht et al. (2017), where detailed studies of antibody binding specificities for plant glycan-directed antibodies have been reported.

Answer 2: Thank you for your helpful suggestion. References have been changed accordingly.

Comment 3: Lines 95-100: The authors need to be a bit careful here. It is true that LR White is a more hydrophilic embedding resin than other types of resins, and I agree that it is more suitable for immunolabeling studies. However, the authors should be clear that antibodies cannot penetrate the section and especially not the resin after polymerization. Labeling by the antibodies is a surface phenomenon. Antibodies can only label epitopes exposed on the cut surface of the section. The LR White facilitates access of the antibodies to the surface by not imposing a hydrophobic environment onto the surface of the section.

Answer 3: Thank you for pointing that out. The note inserted above that point in the protocol brings more clarity on that subject.

Comment 4: The article would benefit from editing by a native speaker of English to remove grammatical and typographical errors (e.g., l. 126: personnel instead of personal) and some awkward phrasings (though overall, the article is well-written).

[bookmark: _GoBack]Answer 4: We have carefully checked the text for this kind of mistakes, thank you for the suggestion.

Comment 5: All % solutions should provide reference as to the type of percentage being referred to (e.g., v/v, w/v, etc). In line 146, it is also not explicitly clear that the ratios refer to resin:ethanol ratios.

Answer 5: Adjustments in the text where made accordingly.

Comment 6: L. 225-235: The authors' reference to the importance of both negative AND positive controls is well taken and important. However, I would advise that the authors make it clear that the choice of a positive control antibody will depend on the material being sectioned. JIM7, the antibody that the authors mention as a positive control, does NOT label all cell walls in all plant tissues (for example, labeling with this antibody in monocot grasses will be quite sparse). I would advise the authors to state that the choice of a positive control antibody will depend on the tissue being examined and needs to be determined empirically, rather than making a specific recommendation.

Answer 6: Thank you for noticing that inaccuracy, the text was adjusted accordingly.

Comment 7: L. 293-301: Another factor that may influence the outcome of immunostaining procedures is the ethanol series used to dehydrate the samples during fixation and embedding. For some tissues, it may be advisable to use a longer more gradual series of ethanol washes to better avoid tissue collapse that frequently happens during the dehydration step.

Answer 7: Yes, the reviewer is correct. Here we tried to present a method that has been successfully implemented with positive results with many different types of samples. Certainly, some adjustments must be made for samples that are more difficult. 

Comment 8: L. 304-313: The authors need to be aware that the formaldehyde/glutaraldehyde fixatives will have little if any impact on glycans, as there are typically no functional groups in glycans that can react with these aldehydes (amino sugars are the exception, but these are in very low abundance in plant glycans). Thus, the purpose of the fixatives is to improve the overall structural stability of the sections by cross-linking the other polymers present (especially proteins!).

Answer 8: Once again we thank the reviewer for pointing out this important detail, adjustments have been made in the text to emphasize this aspect of the fixative effect. 
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