POINT-BY-POINT RESPONSE TO THE EDITOR AND THE REVIEWERS
JULY 2021 RESUBMISSION

We found the comments from the editor and the reviewers helpful and appreciate their assistance in improving this manuscript. Please find our comments to the specific points of the editor and reviewers below.

Editor’s Comments to the Authors:
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. Please define all abbreviations at first use.
Thank you for the request, these have all been addressed.

2. Please revise the text, especially in the protocol, to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
Thank you for the request, these have all been addressed.

3. 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.
Thank you for the request, these have all been addressed.

4. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. 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.
For example: Leica ACE600; PRIMO system; Sharpie; Adobe Illustrator etc
Obviously, if you have optimized your protocol with certain instruments/reagents/software, you will need to mention them, but include just the bare minimum information (e.g., name of product) in the manuscript and come up with a generic term to refer to the product (include this in the comments column in the Table of Materials) after the first mention so that you don’t keep repeating commercial terms throughout the paper. Comparison of your equipment or software to other commercially available ones is allowed in the discussion, but without unnecessary repetition of these names and only for scientific discussion.
Thank you for the request, these have all been addressed.

5. Please upload tables as individual .xls files.
Thank you for the request, these have all been addressed.

6. Please include a scale bar for all images taken with a microscope to provide context to the magnification used. Define the scale in the appropriate Figure Legend.
Thank you for the request, these have all been addressed.

7. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source (ITALICS). Volume (BOLD) (Issue), FirstPage–LastPage (YEAR).] For 6 and more than 6 authors, list only the first author then et al. Please include volume and issue numbers for all references, and do not abbreviate the journal names. Make sure all references have page numbers or if early online publication, include doi.
Thank you for the request, these have all been addressed.

8. Please sort the Materials Table alphabetically by the name of the material.
Thank you for the request, these have all been addressed.


Reviewer(s)' Comments to Authors:

Reviewer: 1
Manuscript Summary:
In this report, Sibert et al. describe a detailed workflow for conducting micropatterning on TEM grids using the PRIMO device to direct cell positioning for helping whole-cell cryo-ET imaging. The procedure appears well documented with sufficient details for readers to replicate the method. The table summarizing potential issues and their cause and troubleshooting is also useful.

Major Concerns:
N.A.

Minor Concerns:
We appreciate the reviewer identifying some minor concerns within the text (noted below), all of them have been addressed in the revised manuscript file. Questions posed by the reviewer were answered in the manuscript text and brief explanations are noted below.
Line 51: 'FIB-SEM' is not a correct acronym for 'focused ion beam milling'; it's the instrument.
Revised.

Line 119 (now line 123): What's the thickness of the carbon film on the beginning TEM grid? There are many different options of carbon thickness people can buy from grid venders. The carbon film thickness on the grids used is typically 12 nm. What is the need to coat this another layer of 5-8 nm carbon on the grid? To increase overall carbon film durability. What happens if not doing it? In many cases, the carbon film present on the grids may become flimsy or brittle and unable to withstand the processes necessary for culturing cells onto an EM grid surface.

Line 172 (now line 177): need full name of PDMS
Revised.

Line 175 (now line 180): need full name of PLPP
Revised.

Line 240. (now line 245): mm/mj2 is a weird dose unit. Please confirm. 
Corrected, should have been 30 mJ/mm2.

Line 601: the legends (or panel labels) of fig 3C, D, E, F are mixed up. Please correct. Also, Fig3 E and F are not mentioned in the main text. 
Corrected in the figure legend and the text revised to include the two parts of Figure 3.


Reviewer: 2
Manuscript Summary:
The authors present a detailed protocol for micropatterning TEM grids that I believe will be tremendous asset to the in situ cryo-ET community. The introduction is a particularly well-organized resource for researchers who are new to the field.

Major Concerns: We appreciate the reviewer identifying some major concerns within the text (noted below), all of them have been addressed in the revised manuscript file. Questions posed by the reviewer were answered in the manuscript text and brief explanations are noted below.

Figure 1: The illustration does not contain enough detail or information to guide the reader through TEM grid micropatterning. In the grid preparation step, it would help to add labels to the grids, stencil, and PLL or PEG-SVA. Also, note that the word "in" is missing before "PEG-SVA". In the micropatterning step, where is the grid? Where is the stencil? These should be pointed out more clearly in the illustration. In the ECM and cell seeding step, it should be clear that the cells are being seeded on top of the grid (it appears as though they are to be mixed together in the media).
Thank you for the recommendations, the figure has been revised.

Figure 6E & 7E: Please label the organelles and macromolecules that are mentioned in the figure captions and main body of the text in the tomographic slice (e.g., with letters or arrows).
Thank you for this comment, the figure and figure legend has been revised.

The authors' report the very interesting finding that in Drosophila neurons, cell debris is reduced on micropatterned TEM grids, and explain that it is due to the micropattern being narrow. It is important that they clarify that it is the presence of the PEG in the ECM depleted regions of the patterned grid that repels the cell debris (not as much the specific micropattern dimensions).
Thank you for this comment, the text has been revised.

The first paragraph of the Discussion section feels out of place and would be better suited to the Introduction section.
Thank you for the suggestion, the text has been revised and the material transferred to the introduction.

Minor Concerns: We appreciate the reviewer identifying some minor concerns within the text (noted below), all of them have been addressed in the revised manuscript file. Questions posed by the reviewer were answered in the manuscript text and brief explanations are noted below.

Line 43: The authors say "cell growth is targeted" by micropatterning, but a more descriptive work such as "constrained" or "directed" would be more accurate.
Thank you for the suggestion, the text has been revised.

Line 119 (now line 123): Why is it necessary to add carbon to TEM grids with carbon foil? 
In many cases, the carbon film present on the grids may become flimsy or brittle and unable to withstand the processes necessary for culturing cells onto an EM grid surface.

Line 149 (now line 154): Can the authors provide the storage conditions (temperature) that they use for PEG-SVA? (For example, in our lab, we aliquot PEG-SVA in a glove box and then kept in a -20 freezer until it is warmed to room temperature immediately before use.)
Thank you for the suggestion, we included this information at step 2.3.
NOTE: Do not prepare the PEG-SVA solution in advance. PEG-SVA has a half-life of 10 minutes at pH 8.5. Avoid exposing the PEG-SVA stock to excessive moisture by storing in a desiccator or dry environment at -20°C and warming to room temperature before opening.

Line 234: Why do the authors leave the central four grid squares unpatterned? 
We addressed this later in the discussion, at lines 742-744. ‘Finally, the central four grid squares of the grid remained unpatterned. This supports a user being able to clearly identify the center of the grid is very useful for correlative-imaging experiments.’

Line 267: Is it necessary to refocus in each of the defined regions? Why not check all the boxes and pattern the entire grid without refocusing between regions? 
Excellent questions, thank you for asking. In our experience, parsing the grid and pattern into focus/pattern regions supported a more even patterning of the grid because of grid z-height variability. This was highlighted in the discussion at lines 736-742. 

Line 282: I recommend cautioning the user to keep the grids out of the light while the PLPP is still present (e.g., cover with a box top) during step 5.17 to prevent background signal from unwanted PEG degradation.
Thank you for the suggestion, we revised the step, please see below.
17. After 10 minutes, remove the stencil with tweezers, then wash the grid 3 × with 15 µL PBS. Leave each grid in 15 µL PBS after the final wash in a dark location.

Line 507: You mention that TEM grid micropatterning controls cell density and spatial positioning for optimal data collection. It would be helpful to provide quantification to support this.
We appreciate the reviewer’s feedback and understand the interest in quantitative measures. We have provided references to other studies that demonstrate the quantitative aspects of micropatterning for cryo-ET (refs. 16 and 18).

Figure 5: I suggest extending the dashed green line, meant to indicate the cell border, so that it includes the cell periphery where the RSV virions are located in both A and B. 5C would be improved by pointing out the identifiable proteins that are mentioned in the text (nucleocapsid and viral fusion protein F).
Thank you for this comment, the figure and figure legend has been revised.
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