Dear Editor,
please find below our responses to the questions raised during review of our manuscript. I hope we have managed to appropriately address all the question raised during revision. Please do not hesitate to contact me in case additional questions appear during the review of the revised version.
Thank you.
Kind regards,
Jiri Novacek
Changes to be made regarding the video:
1. Composition
The resolution is 1024x576, which is too low. The resolution needs to be 1920x1080.

Response: The video has been formated to 1920x1080 resolution.

The text and images are too close to the edge of the frame for all the slides noted in the timecode. Please resize the text and images so there's more room around the border. Instead of resizing the slide so there's no black bars on the side, make the background white so those bars are no longer visable:
00:04 - 00:15, 02:17, 06:13, 07:02, 08:17

Response: We  have rearranged the slides to get more space around the edges. However, we are constrained to transparent background by the video editor. We are convinced that the text is well visible under these conditions.

03:02 There's a weird glitch where the left side of the next video appears while stil showing the right side of the previous clip, then after a second the full clip appears. Please fix.

Response: We have fixed the glitch.

07:32 It looks like there's a stabilizing effect on this clip because I can see the clip rotate at the bottom where you can see the edge a bit. Please remove this effect.

Response: The issues has been removed.

2. Pacing
"00:45 - 00:51 Please shorten this shot by removing the cap being placed back on the tube, and fade from the pipette in the tube, to the pipette going into the vial. This will also shorten the gap of no narration afterwards.

Response: We have shortened the corresponding part.

02:32 - 02:38 This shot goes on too long without the narration. Please cross dissolve to the pipette right after the liquid nitrogen is being poured in.

Response: We have shortened this part.

02:53 - 03:02 Please cross dissolve to the part where the ring goes in the machine much quicker. It goes on for too long before anything happens and there's no narration during that part.

Response: We have shortened the part of the video in question.

04:51 There's a weird dip transition here, please remove this."

Response: The transition has been corrected.


Please upload a revised high-resolution video here:
https://www.dropbox.com/request/zHm7CEO2H9tW65q8s9rP?oref=e

____________________________________
Reviewers' comments:
Reviewer #1: 
Major Concerns:
The two types of sample elaborately discussed in the written manuscript are not mentioned in the sample preparation of culture or in plunging sections in the video.

Minors Concerns:
Figure 1: scale bars still missing in A-D. should be corrected

Response: Scale bars were added to Figure 1 and the figure legend was updated accordingly.

Line 37: "think layer" should be corrected to "thin layer"

Response: The typo has been corrected.

Line 55: "context" used twice int he same sentence

Response: The corresponding sentence has been changed to remove the repetition.

Line 62: "structure" used twice in the same sentence

Response: The corresponding sentence has been changed to remove the repetition.

Line 70: please correct "for the in vitrified biological specimens "

Response: The typo has been corrected.

Line 139: "to protect drying " add from drying

Response: The preposition has been included as suggested.

Line 217: "1.7.6. Mix cell suspension with 5% glycerol shortly before vitrification." it is not clear if 5% represents the final concentration in the solution

Response: The sentence has been changed to clarify the meaning.

Video:
1:24 - the sentence is incomplete in the first section, and repeated again the following section. Audio should be better edited

Response: We have corrected this issue in the video.

1:44 - It should be specified at this point the two types of sample to be prepared (OD 1 / 30). it is also not clarified at which point Glycerol would be added to the culture.

Response: We have included a note on the addition of glycerol (1:40 in the video).

2:47 - Phrase gets cut off in the middle

Response: We have corrected this part of the video.

3:55 - AutoGrid name should be changed to grid cartridge

Response: We have changed the text in the video as requested.

5:01 - more specific description is need: the carbon side with cell should face upwards, coinciding with the flat side of the grid cartridge. Most lab make use of special FIB grid cartridges with a cut-out to allow show angle milling with the FIB. It shoud be noted in the video that if using such cartridges, the cut-out of the grid cartridge should be carefully aligned at 12 O'Clock.

Response: Even though the cryo-FIB cartridge is not used in our protocol, we have added the requested note to the video (4:46).

6:26 - Phrase gets cut off in the middle

Response: We have corrected this part of video and removed the issues with audio.

7:06 - image at bottom left corresponds to OD=30 (cell monolayer). Authors should place the correct image to represent the morphology of the sample at OD=1 at this position, and move the current image to bottom right to accurately represent the sample type. alternatively, it should be properly annotated. the range Gycerol to be used is very broad. should be more specific.

Response: A slide showing lamella milled either in a cell cluster, or cell monolayer was rearranged according to the suggestion.


Reviewer #4:
Manuscript Summary:
Moravcová et al. provide a detailed description of yeast cell culture, preparation for vitrification, and sample processing using FIB milling for cryo-electron tomography. Their protocol is well written, easy to follow, and describes two related procedures (suspended cells and monolayers), which adds to the impact and (hopeful) uptake of this method. The accompanying video is clear and adds to the clarity of the paper. If possible, refer to specific timepoints in the video within the text.

Major Concerns:
None

Minor Concerns:
Below I have appended a few very minor suggestions, but I fully recommend publication of this method.
line 67 - state temperature of LN2

Response: The liquid nitrogen temperature has been added to the text as requested.

Line 146 - Wording is ambiguous - suggest:
"We have observed that the exponential phase is reached after ~15 h in solution when colonies are picked from agar plates that have been cultured at ambient temperature for 4 weeks. See also Note 3 below."

Response: We have changed the sentence as suggested.

Line 191 - You state "Prepare S. cerevisiae cell culture according to the protocol in the section Cultivation of Saccharomyces cerevisiae suspension cell culture" > Do you mean section 1.3. Culture Saccharomyces cerevisiae in suspension?

Response: The sentence has been corrected to precisely correspond to appropriate section in the protocol and the reference to the section number has been included.

Line 226 - Which device? From the text below I'm guessing a Vitrobot but good to be clear.

Response: The term “plunge freezing device” was replaced by “vitrification robot” as we were specifically asked by the Editor to remove all the reference to specific products from the protocol.

Line 468 - "the specimen was first coated with a 0.3-1.0 μm layer of methylcyclopentadienyl platinium" - was this performed before imaging in Fig 1? Otherwise, reword to make clear it was coated before milling, not immediately upon insertion.

Response: Yes, the GIS and Irridium coating was carried out before imaging shown in Fig. 1.

Line 481 - Explain the term "curtaining"

Response: Explanation of the term has been added into the text.

Figure 1 figure legend - Have these been coated with metal yet? State one way or the other
Explain colours. E.g., "(E) The yeast sample is blotted against non-absorbent material such as PTFE or FlexFill 98A (green) and with the blotting paper positioned from the backside of the grid (white)."

Response: The figure legend has been changed to clarify that the images were taken after metal coating and the description of panel E has been changed as suggested. 

Figure 2 - there are no red circles in my version

Response: The Figure 2 was re-uploaded during re-submission. The panel A contains three red circles.

Figure 3 legend - Explain orange and green text. Maybe refer to video timepoint for more info.

Response: The figure legend has been updated to explain more clearly the meaning of the orange and green colours. A reference to the time point in the video corresponding to the polishing step was included.

Figure 4 - Explain arrows - e.g., "Slices of the reconstructed tomograms depicting a vacuole (A, scale bar: 200 nm), ribosomes (B, scale bar: 200 nm), a paracrystalline core of peroxisome (C, scale bar: 100 nm), microtubule (white arrow) in the proximity of unidentified fibrous structure (arrow of another colour) (D, scale bar: 100 nm), details of multiple microtubules (E, scale bar: 50 nm), a nuclear membrane with pores indicated by arrows (F, scale bar 200nm), mitochondrion (G,H, scale bar: 100 nm), a bundle of unidentified filamentous structures (I, scale bar: 100 nm). Panels B, C, D, E, G contain a section of tomograms prepared from small clusters of cells whereas the sections of tomograms collected on lamellae from a monolayer of the cells are shown in panels A, F, H, I."
What are the arrows pointing at in Fig 4G and H?

Response: The figure legend has been updated as suggested. The arrows in panels G and H point to longitudinal and transverse view of mitochondrial cristae.

Line 541 - replace "lead" with "yielded"

Response: The sentence has been changes as suggested.

Line 546 - "The final lamella is fairly short" - why is it shorter than monolayer?

Response: The lamella is milled through a region which might be only one wide in the milling direction in the case of small clusters. As a result, the lamella can be very short in this case. However, this is never the case in the sample comprising yeast monolayer where the cells are close one to each other and the lamella is always milled across multiple cells.


Reviewer #5: 
Manuscript Summary:
This manuscript from Jiri Novacek and colleagues present a detailed protocol about how to prepare yeast cells for cryo-ET analysis. The cryo-FIB is the key for milling the sample of yeast cells to a reasonable thickness. The authors introduced 2 types of sample preparations including isolated yeast cell patches and continuous monolayer. The overall writing is straightforward and the attached video is clear.

Major Concerns:
I have the main concern about reference and citation:
You can not neglect the paper published in Nature protocol 2020 Jun;15(6):2041-2070. Tilted as preparing samples from whole-cell using focused-ion-beam milling for cryo-electron tomography.

Response: The corresponding reference was included into the manuscript in order to properly acknowledge the work of others.

Line 509(R2_reversion), tomogram was reconstruted by etomo, you need to add references about software, reconstruction method and etc.

Response: More details about the procedure used for tomogram reconstruction was included and corresponding reference to IMOD was added.

Line 513, in your attached video, you made a segmentation. Thus, you need to add a description of segmentation plus relative reference.

Response: The tomograms were segmented in Amira. The information was added to the text together with the corresponding reference.

Minor Concerns:
Line 56, delete when combined,

Response: The text was deleted as suggested.

Line 81, the description is not accurate. No paper suggests the cryo-FIB generates input for high-resolution cryo-ET. Reference 7 you cited has shown the highest resolution structure of in situ ribosomes. This amazing result can be attributed to specific samples and advanced software.

Response: The corresponding sentence has been changed to clarify the meaning of the text.

Line 91, similar to Escherichia coli well studied as a prokaryotic model organism in bacteriology.
Line 100, This protocol
Line 131 and Line 151, need switch sequence
Line 217, 5% is a final concentration? How to prepare in this step in detail. Because adding additional glycerol will change the concentration of yeast cells in the solution.
Line 225, (carbon film side facing up)
Line 240, mount the tweezer
Line 248, transfer the grid from ethane to LN2.

Response: The text of the manuscript has been changed in accordance with the suggestions.

Line 255, consist of cryoFIB autogrid, TEM grids and C-clip ring

Response: The cryo-FIB autogrid has not been used in this case. We prefer to keep the term C-ring instead of the autogrid as C-ring is the name of the product when purchasing from the producer.

Line 309, you might add a note about autogrid direction.

Response: There is no specific direction as the cryo-FIB autogrid has not been utilized in this protocol.

Line 318-321, the description is not accurate. Should be optional. On the contrary, the charging caused by SEM would be helpful for discriminating the density between the yeast cells and background.

Response: We have changed the manuscript and denoted this section optional as requested. However, we always sputter coat the sample prior milling. In our hands, the charging effect are only helpful when imaging surface of the lamella after milling. 

Line 351, you need to add detailed information about adjusting eucentric height during tilting the stage from 45 to 15 degrees.

Response: The eucetric height has to be set for each milled region separately. This in described in section 5.3.1. We have modified a Note related to this section to comprise the detailed description of how to set a eucentric height for a particular position.

Line 354-384, they all are belonging to checking the quality of grids. Could you merge all together in a simple and concise way?

Response: We prefer to keep the structure of the quality control as is written in the protocol. We have found this more structured description instructive for the novice users we trained in our lab.

Line 389, you would demonstrate clearly that you do rough milling on several targets, then when the rough milling on all pre-selected targets complete, you perform fine-milling one by one in a short time.

Response: The note following the section 5.3.7.1 has been updated to clarify that the fine-milling (polishing) step as carried out on all the lamellae at the end of the session.

Line 450, would be better if you provide an example, e.g 16 degrees.

Response: Typical number for the stage pre-tilt has been added to the manuscript.

Line 475, replace preferred with recommended.
Line 501, the tilt series were collected
Line 505, angstrom unit
Line 506, sub-frames
Line 508 estimated and determined
Line 509, the CTF-corrected images were aligned

Response: The text of the manuscript has been changed in accordance with the suggestions.

Line 510, how do you generate tomogram by sirt or wbp in a binning factor?

Response: The tomograms were reconstructed from 2x binned data using the weighted back-projection algorithm. The text has been changed to contain this information.

Line 511, segmentation description.

Response: The tomograms were manually segmented in Amira software.
