We thank the editor and reviewers for their helpful comments and submit the changes requested as described below.

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.
2. Please rephrase the Short Abstract/Summary to clearly describe the protocol and its applications in complete sentences between 10-50 words: “Here, we present a protocol to …”	Comment by Christophe Guerin: Done, completely rewritten.
3. Please rephrase the Long Abstract to more clearly state the goal of the protocol.	Comment by Christophe Guerin: Done, please see lines 47-63.
4. Please do not use in text citation in the Abstract section.	Comment by Christophe Guerin: Removed
5. Please revise the Introduction to include all of the following with citations:
a) A clear statement of the overall goal of this method	Comment by Christophe Guerin: Please see lines 47-48
b) The rationale behind the development and/or use of this technique	Comment by Christophe Guerin: Please see lines 96-100
c) The advantages over alternative techniques with applicable references to previous studies	Comment by Christophe Guerin: Please see introduction paragraph 1
d) A description of the context of the technique in the wider body of literature	Comment by Christophe Guerin: Please see lines 105-114
e) Information to help readers to determine whether the method is appropriate for their application	Comment by Christophe Guerin: Please see lines 131-133
6. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents.	Comment by Christophe Guerin: Done
For example: 3 view, Merlin/3View, Pelco BioWave Pro, A Reichert-Jung Ultracut ultramicrotome, Quorum Q150T ES sputter, etc.
7. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary. Please number the subheadings as well.	Comment by Christophe Guerin: Done
8. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique with all specific details (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.	Comment by Christophe Guerin: Noted
9. Please add more details to your protocol steps. Please ensure you answer the “how” question in complete sentences., i.e., how is the step performed?	Comment by Christophe Guerin: The protocol was completely reworked, please see lines 163-490
10. 22: where is the knife and how/ why are you blocking the face.	Comment by Christophe Guerin: The knife is mounted in the in-chamber ultramicrotome, and the block face is the upper surface of the tissue sample
11. 23: What part of the sample is referred to as face.	Comment by Christophe Guerin: See above
12. 24: Close what and how do you pump down SEM?	Comment by Christophe Guerin: The SEM chamber which must be kept under high vacuum, it is pumped down using an ion getter pump.
13. 25: Image how? Do you perform any knob turns? Do you perform any button clicks? what is the blockface? What is the suitable region?	Comment by Christophe Guerin: This will all be clear in the video, and it will be obvious to anyone who has ever seen or used an electron microscope. There are many knob turns and button clicks required and they vary during acquisition. To include them all stepwise is impossible.
14. 26-36: Please describe in detail what is being done and how? If performing any software steps, please provide the scripts if used any, button clicks, graphical user interface. Please be specific with respect to your experiment.	Comment by Christophe Guerin: Please see above, All software is commercial and no scripts have been added. 
15. 37: Stacks of what? How many images per sample is taken?	Comment by Christophe Guerin: The images are collected in series which is referred to as a stack, this is common nomenclature.
16. 38: How do you adjust the pixel size? To what?	Comment by Christophe Guerin: The pixel size is determined by the physical size of the imaging field divided by the number of pixels used to capture the digital image. The size of the structure of interest will determine the final pixel size needed to resolve it. By the Nyquist theorem the minimal pixel size must be approximately 0.41 times the size of the resolved structure.
17. 39: how do you do so? Do you have any scripting files for the same? Please upload as supplementary info. Also please move the hyperlink to the reference section.	Comment by Christophe Guerin: See above, the hyperlink was removed.
18. 40-41: How do you do so? What is the level of Brightness and contrast adjustment in your experiment?	Comment by Christophe Guerin: This step has been removed in the new protocol.
19. Please provide volume and concentrations of all the solutions used in your experiment.	Comment by Christophe Guerin: Please see lines 178-179
20. The Protocol should contain only action items that direct the reader to do something. Please use complete sentences.	Comment by Christophe Guerin: Done.
21. Please ensure that the highlight is no more than 2.75 pages including heading and spacings.	Comment by christopher guerin:  Done.
22. Please describe the result with respect to your experiment, you performed an experiment using the protocol described here, how did it helped you to conclude what you wanted to and how is it in line with the title.e.g., how do these results show the technique, suggestions about how to analyze the outcome, etc. The paragraph text should refer to all of the figures. Data from both successful and sub-optimal experiments can be included.	Comment by Christophe Guerin: OK
23. Please include a title and a description of each figure and/or table. All figures and/or tables showing data must include measurement definitions, scale bars, and error bars (if applicable).	Comment by Christophe Guerin: OK, titles in bold.
24. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”	Comment by Christophe Guerin: No reprinted figures are used
25. As we are a methods journal, please revise the Discussion to explicitly cover the following in detail in 3-6 paragraphs with citations:
a) Critical steps within the protocol	Comment by Christophe Guerin: Please see lines 834-838, 844-845, 847-848.
b) Any modifications and troubleshooting of the technique
c) Any limitations of the technique	Comment by Christophe Guerin: Please see lines 847-849, 880-885, 930-931.
d) The significance with respect to existing methods	Comment by Christophe Guerin: Please see lines 943-944
e) Any future applications of the technique	Comment by Christophe Guerin: Please see lines 936-939 
26. Please include Acknowledgment section as well.	Comment by Christophe Guerin: Done
27. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage, (YEAR).] For more than 6 authors, list only the first author then et al. Please do not abbreviate the journal name.	Comment by christopher guerin: Corrected
28. Please alphabetically sort the materials table.

Reviewer #1:
Manuscript Summary:
The manuscript of Guérin et al. presents an efficient protocol that combines the strengths of serial-block face (SB-EM) and focused ion beam (FIB-SEM) scanning electron microscopy for analysis of heart tissue. The protocol covers all steps of a typical workflow: starting from mouse perfusion and sample preparation, continuing to imaging with both of aforementioned techniques and finishing with image processing of the collected datasets and visualization of results.
There are two main aspects that make the protocol efficient:
1. Use of a microwave-assisted sample preparation routine, which decreases the time and workload of the sample preparation part from several days to about a day without compromising the staining quality.
2. Use of SB-EM as a guiding technique that can be used to solve "finding a needle in a haystack" problem and also supplements the high-resolution FIB-SEM imaging with overview volumes that place the high-resolution dataset into a context of the surrounding tissue.
My impression is that it would be beneficial for the community to have this workflow published as a video protocol. I have few comments that needs to be addressed during preparation of the final version of the protocol.

Major Concerns:
The title of the protocol is "Using serial block face and focused ion beam scanning electron microscopy on the same sample", which indicates that the presented protocol will be quite generic and applicable to various specimens. In reality, the protocol describes sample preparation of hearts and, as also pointed out by the authors, may not be good enough for other tissues. This makes the title a bit misleading. I think it would bу nice to clarify this in the title and in the abstract.	Comment by christopher guerin: The protocol title has been changed and the tissue used from heart to root tip. Although still only a single sample type we feel including other tissues would make the protocol too complex. We still emphasize the need for fine tuning sample preparation to individual tissue types and include two references, Peddie and Collinson and Kremer et al to guide readers to additional information on diverse samples.

Minor Concerns:
1. There is inconsistent use of acronyms in the manuscript: serial block face SEM is called: SB-EM, SBFI and sometimes 3View. 3View is a product name from Gatan, while there are other manufactures that produce SB-EM systems on the market.	Comment by christopher guerin: We have changed all references to the acronym SBFSEM used in the paper by Denk and Horstmann.
2. It would be nice to get more clear information on selection of powers for the microwave oven during the sample preparation. For example, the step 21 (table 1) has 150 W, while the next step 100W. Also, normally, microwave-assisted steps are followed by steps without microwave to cool down the specimen, while in this protocol the MW-steps are following each other (steps 21 and 22), which may heat the specimen too much.	Comment by christopher guerin: These details are now included in the protocol as table 1.
3. Can the authors comment on selection of the vacuum mode for the MW-steps? Mostly, the 'vacuum cycle' mode is used, is it better than having the microwave under the vacuum all the time?	Comment by christopher guerin: We followed the manufacturers instructions and also were guided by other users. Admittedly an experiment should be done to determine if the vacuum cycle is beneficial, and for which steps, but it is outside the scope of this paper. We can state from experience that if used as described the protocol works well.
4. On lines 236-238 and also later in the manuscript, when the authors describe SB-EM they state that "their [synaptic vesicles] 3D structure when rendered becomes elongated because of the anisotropic voxels and appears tube-like" and "The ability of SB-EM to allow searching through a sample in Z is very powerful; however, reconstructions that require fine detail will fail or produce artifacts using this technique (Fig. 4A-B)."
These statements are misleading: the rendering looks elongated due to the fact that the voxel sizes were not correctly provided to the visualization program. As result, the visualization program assumes the isotropic voxels, while they are anisotropic. Providing correct physical sizes or stretching factors for voxels will fix this visualization artefact. Imaris package that was used for visualization has this feature. SB-EM does not produce artefacts; it just has slightly lower resolution in Z.	Comment by christopher guerin: We appreciate and agree with the reviewers expert comment. We have omitted this figure as it does not directly relate to the revised manuscript.
5. The authors were using Microscopy Image Browser for image segmentation and Fiji for the alignment. Is there any specific reason for that? On line 321, the authors state that MIB can also be used for alignment, is there any specific reason to use two programs instead of one?	Comment by christopher guerin: We have now used FIJI for all operations prior to visualization.
6. Could authors also provide the microwaving protocols as supplementary in the Ted Pella microwave oven compatible format, so that it would be easier for other users utilize them.	Comment by christopher guerin: We have done this in table 1. 


Reviewer #2: 
Manuscript Summary:
The manuscript 'Using serial block face and focused ion beam scanning electron microscopy on the same sample' is a nice outline of the steps necessary for using serial block face electron microscopy as a tool for targeting regions of interest prior to isotropic high resolution imaging using the FIB. The authors use intercalcated discs as a target structure, however the method description is general which will allow it to be applied to many sample types, which is useful for EM methods. The steps listed in the procedure are clear, though a bit brief in some instances, but should be able to be successfully followed with a few minor revisions. I have provided comments to help clarify some aspects of the procedure, though the authors may show many of these during the video however it is important to include in the text version also.

Major Concerns:
1. The paper is about using the 3view as a tool for targeting regions of interest for imaging in the FIB. I suggest changing the title of the paper to reflect this. Currently the title can be interpreted as both microscopes are imaging the same area of tissue but due to the destructive nature, this is not possible.	Comment by christopher guerin: We thank the reviewer and have changed the title which we think is more accurate.
2. Include why using the 3view for targeting is beneficial over other methods, such as taking sections at the microtome and checking them.	Comment by christopher guerin: We have added the rationale for our approach to the discussion.
3. In the discussion the authors mention the differences in fixation techniques (chemical vs HPF) and mention that other parts of the processing also need to be optimized for different samples. It may be beneficial for readers to mentions some more specific examples or suggest a good reference/review for EM staining	Comment by christopher guerin: Both references 3 and 9 have further helpful information on diverse tissue types and we have indicated this in the text.
4. The major point of this article is outline the use of 3view to find the ROI in a sample however this is one line in the method (line 197, step 25). Provide details on how it was monitored. Eg. Cutting thickness, imaging resolution - are you acquiring images quickly while it is monitored?	Comment by christopher guerin: We have rewritten the detailed protocol and now include this information
5. I suggest including images of the block/ sample at each stage of the process (initial embedded/ trimmed/ on pin for imaging). The authors will show this during the video however for those who read the manuscript only it will be very useful.

Minor Concerns:
1. Provide reference for staining procedure used if it was modified from a previously published method	Comment by christopher guerin: We thank the reviewer for this comment and have now correctly acknowledged the NCMIR protocol (ref. 8)
2. Line 165 and table 1: do rinse steps include any initial solution exchange on the bench prior to microwave?	Comment by christopher guerin: This is made clear in the revised protocol.
3. Line 180: how are samples embedded? Molds used? (include on materials list)	Comment by christopher guerin: This is made clear in the revised protocol.
4. Line 185: during trimming are any parts of the tissue exposed?	Comment by christopher guerin: This is made clear in the revised protocol.
5. Line 186: removing samples from resin blocks with a razor blade can be difficult, are any steps taken to ensure sample is not lost at this step?	Comment by christopher guerin: Excellent observation. We have included a reference to Anne Weston’s parafilm trick as shown in the Russel et al J Cell Sci article.
6. Line 195: clarify why block face needs to be smoothed again	Comment by christopher guerin: This has been clarified in protocol step 2.4.
7. Line 200: face of sample was trimmed off in 3view including pt coating. Does this need to be coated again prior to being placed in the FIB? The deposition in the FIB will only cover a small area not the entire block face	Comment by christopher guerin: This is made clear in the revised protocol.
8. Line 201: is an overview image used for relocating area of interest? Or does the lack of pt coating allow features to be seen? It may be worth noting somewhere that those using this technique need to have an idea of the area they wish to image including depth, as this is important when setting up the acquisition in the FIB	Comment by christopher guerin: We use an accelerating voltage of 15kV to image through the Pt coat, this is now clarified in the protocol step 5.3.
9. Figure 2 and 3: more detailed description of screenshots. Maybe include some annotation of images to explain what the reader is looking at, particularly for the FIB where you can see images which including the trench and tracking marks. This will be particularly important for those who are not familiar with the cutting angle change between the 3view and FIB (this is worth mentioning somewhere in the procedure, may be described nicely using a schematic)	Comment by christopher guerin: We have clarified this with image annotations as well as a note in the protocol step 5.4 Additionally a schematic is now included as Figure 3A.
10. Line 224: SB-EM and SBFI seem to be used interchangeably. For clarity this should be consistent throughout.	Comment by christopher guerin: Corrected, thank you. We now use SBFSEM as was introduced in the Denk and Horstmann paper.
11. Paragraph starting line 224: Wording suggests the same part of the tissue can be re-imaged in the FIB following 3view acquisition, however this is not the case.	Comment by christopher guerin: We think the new protocol makes this clear
12. Line 239: on the effect mentioned caused by anisotropic voxels, can this be eliminated by using image analysis software that takes into account the z slice thickness?	Comment by christopher guerin: We agree and since that is no longer relevant to the new sample we have omitted this figure.
13. Line 278: remove colon and use a comma.	Comment by christopher guerin: Rewritten.
14. Line 284: suggest changing making to keeping	Comment by christopher guerin: Rewritten.
15. Line 286: the word samples may be missing between for and other	Comment by christopher guerin: Rewritten
16. Line 334: of instead of to	Comment by christopher guerin: Rewritten.
17. Table of materials: lead citrate is mentioned but not included in the protocol	Comment by christopher guerin: This has been fixed in the new protocol.


Reviewer #3: 
Manuscript Summary:
In this draft, Guerin et al. describe how serial block face and focused ion beam scanning electron microscopy can be used to locate and analyse structures within a single specimen. In this protocol, the SBF SEM is used as a trimming tool (albeit an expensive one!) to locate a specific region of interest, prior to targeted FIB SEM on the preidentified region for high-resolution 3D analysis and isotropic visualisation.
The complex and technical nature of the workflow is well suited to presentation in a video format, and in the text the authors highlight several important considerations that are often ignored such as the crucial nature of optimal sample preparation, imaging resolution (contrasting the differences in scale between the two modalities, which is very often still misunderstood), and more indirectly, the particular benefits of shared resources and expert operators in projects of this scale.

Major Concerns:
There are a couple of areas in particular where some refinement of the text would be of benefit:
1) The main message could be more clearly defined in the abstract and introduction (which currently end with sample preparation, and the intercalated disc model system, respectively). Some rearrangement and more emphasis on the use of two imaging techniques to find a specific target area would help the reader.	Comment by christopher guerin: We appreciate this helpful and perceptive comment and have adjusted both the abstract and the introduction accordingly.
2) The representative data included for illustration of the protocol does not follow a logical sequence - the introduction finishes on the intercalated disc as a model system, with reference to another very recent paper from the authors, but this does not feature again except as a single image in figure 2, and in the discussion, explaining why the increased resolution of FIB SEM is needed. To really illustrate the point of using two microscopes to target a specific area, it would be much clearer if the authors could use a series of linked and annotated images in the figures to illustrate exactly this point. This will presumably be achieved in the video, but the current examples in the text don't flow very well because they don't seem to be related.	Comment by christopher guerin: Again, we appreciate the helpful comment. We have changed both the tissue type and the results section to make this clearer.

Minor Concerns:
Other comments and suggestions:
Main text
40, 52 - SBFI or SB-EM?	Comment by christopher guerin: Corrected, thank you. We now use SBFSEM as was introduced in the Denk and Horstmann paper.

59-61 - "Preparing fixed cells…", the end of this sentence is the wrong way around. Extra contrasting is not needed for en bloc staining as such, but rather is for enhanced signal generation.	Comment by christopher guerin: Corrected, now on line 60.
173-175 - Suitable containers for propylene oxide? i.e. something that won't dissolve.	Comment by christopher guerin: We have added a not to step 1.17 to clarify this.
180 - Hours should read 36-48 hours.	Comment by christopher guerin: Corrected, thanks.
191 - How much platinum?	Comment by christopher guerin: 2-5 nm, added to revised protocol.
200 - Should be carrier not sample.	Comment by christopher guerin: Corrected.
203 - Deposition isn't achieved using the e-beam.	Comment by christopher guerin: Corrected in revised protocol.
228-232 - Check figure referencing as the descriptions don't match the figure panels or the legend.	Comment by christopher guerin: Figures have been revised and legends checked, thank you.
268-271 - Worth mentioning also that samples must be kept small enough for consistent staining throughout, in addition to optimizing the timing, so very large structures are still hard to work with.	Comment by christopher guerin: Clarifying note added to step 1.2.
275 - Impure, not inpure.	Comment by christopher guerin: Corrected.
282-283 - In vivo, not in vitro.	Comment by christopher guerin: Corrected.

Figures	Comment by christopher guerin: The figures have been revised and all the issues are resolved.
Figure 2 - The screenshots in A and B should be separated slightly and labelled for clarity; it is currently hard to immediately see which screenshot is which with respect to the legend.
Figure 3 - As mentioned above, the references to the panels in the main text don't match the figure.
Figure 4 - As one of the main points of discussion is the need for appropriate resolution choice/imaging modality, and possible artefacts that may arise in analysis and rendering, this figure would benefit significantly from an additional row of panels to emphasise this point more clearly e.g. zooms of the presynaptic bouton from different angles showing more clearly the difference in segmentation/rendering from each imaging modality. As it stands, it is hard to see the vesicles in 4B in particular.




We thank the editor and reviesvers for their helpful
comments and submit the changes requested as described
below.
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