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Author Questionnaire 

1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as reasonably possible.

3. Interview statements: Considering the Covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements outside of the filming date. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

☐ 	Author interview statement opt out (interview statements removed completely from paper). 

4. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   No
If Yes, how far apart are the locations? Same floor, probably not more than 50m
 

· To ensure that your script can be filmed in one day, the Introduction, Protocol, and Conclusion sections are restricted to 55 shots (i.e., designated as 1.1.1., 1.2.1., etc). 

Protocol Length
Number of Shots: 47


Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Fill out both required statements. One optional statement may also be selected.
· Please answer in full sentences in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Irina Kolotuev: Electron microscopy analysis is frequently complex and we believe that our protocol facilitates the processing and acquisition of the EM data from the large sample surface and intermediate volumes.[1].
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

REQUIRED: What is the main advantage of this technique?

1.2. Tilman Franke: Our protocol helps finding target structures in serial sections. Data recording is limited to what’s necessary. Compared with data acquisition in tissue blocks, recording time is reduced, data analysis easier.  [1].
1.2.1. : INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Irina Kolotuev: Given the overall straightforwardness of the approach, we believe that our technique can be used to address not only scientific questions but can be used as a diagnostic tool. [1].
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?

1.4. Tilman Franke: Few research topics require the ultrastructural analysis of the entire animal or a complete organ. Our method helps with the rapid localization of specific cells and their interaction partners in tissues.[1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Irina Kolotuev: The technique requires a certain background in EM, but since it relies on extensive visual guidance, if compared to other methods, it is more straightforward for both novices and experts.[1].
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: Why is visual demonstration of this method critical?

1.6. Tilman Franke: The image is worth 1000 words: one has to see how small a cell is compared to an ultrasection before grasping the advantage of our protocol compared to other methods.[1].
1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Is each interview statement 30 words or fewer? ☒ Yes
Has any author been assigned more than two statements? ☒ Yes

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Irina Kolotuev: Demonstrating the procedure will be Irina Kolotuev, a Senior Research scientist the University of Lausanne EM facility and  Tilman Franke, EM software application specialist at Thermo Fischer Scientific [1][2].

1.7.1. INTERVIEW: Author saying the above
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera



Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.
2. Array Generation
2.1. To generate an array for analysis, first clamp the sample onto an ultramicrotome holder [1] and use a razor blade to roughly trim the resin around the sample [2].
2.1.1. WIDE: Talent clamping sample onto holder
2.1.2. Talent trimming resin
2.2. Use a diamond trimming tool to fine trim the sample [1] and use knives with 20- or 90-degree edge inclinations to ensure that the top and bottom surfaces of the block are parallel to the knife's cutting edge [2].
2.2.1. Sample being fine trimmed
2.2.2. Top and/or bottom of block being trimmed 
2.3. *OPTIONAL? Mix xylene and glue in a 3:1 proportion [1] and use an eyelash attached to a toothpick to apply the mixture to the top and the bottom edges of the trimmed block [2].
2.3.1. Talent mixing solution, with xylene and glue containers visible in frame
2.3.2. Mixture being applied to block
2.4. While the mixture is drying, use a wafer cleaving tool to cut a piece of wafer to the appropriate size for the analysis [1-TXT].
2.4.1. Wafer being cut TEXT: e.g., 2 cm x 4 cm for light and electron microscopy 
2.5. Clean the wafer in distilled water to get rinse away any debris [1] and clean the surface with plasma after the wafer is dry [2].
2.5.1. Talent rinsing wafer
2.5.2. Talent cleaning surface with plasma
2.6. * We need to remove it, it is not relevant for the movie If a multiplex immuno-labeling experiment is planned, transfer the dried sample onto a gelatin-coated coverslip [1]. 
2.6.1. Sample being placed onto coverslip
2.7. To increase the conductivity, coat the coverslip with indium-tin-oxide or gold by evaporation [1]. Then store the coverslip in a clean environment [2].
2.7.1. Talent placing coverslip into evaporator
2.7.2. Talent placing coverslip into storage
3. Sample Sectioning 
3.1. To prepare an array tomography knife, use foamy sticky tape to attach a needle to the bottom of a histo-jumbo knife [1] and place the knife into the ultramicrotome holder at 0 degrees [2].
3.1.1. WIDE: Talent taping needle to knife
3.1.2. Talent placing knife into holder
3.2. Adjust the edge of the knife parallel to the block surface [1] and bring the trimmed block to the edge of the knife in a position ready for sectioning [2].
3.2.1. Knife edge being adjusted
3.2.2. Block being brought to knife edge 
3.3. Place the sample into the knife basin [1] and fill the basin with water to the same level as the knife edge [2].
3.3.1. Talent placing sample into basin
3.3.2. Talent filling basin with water
3.4. Then let the diamond edge of the knife humidify properly, using the attached syringe to withdraw water as necessary [1].
3.4.1. Edge humidifying/water being withdrawn
4. Array Sectioning and Transfer
4.1. For array sectioning, set the microtome to a cutting range of 50-100 nanometers and a cutting speed of 0.6-1 millimeters/second [1] and begin sectioning to obtain a ribbon long enough to cover a targeted z-volume [2].
4.1.1. WIDE: Talent setting cutting parameters to 100 nm, 1mm/s, visible on the dial
4.1.2. Talent beginning sectioning
4.2. Depending on the block size, homogeneity of the tissue, and type of resin, the ribbon will approximately be straight [1]. Use a clean, non-sticky tip of an eyelash glued onto a toothpick to detach the ribbons from the knife edge [2].
4.2.1. Shot of ribbon/ribbon being acquired
4.2.2. Ribbon being detached
4.3. Use the eyelash to gently move the ribbon over the center of the support medium [1] and CAN use chloroform or a heating pen to stretch the section as necessary [2-TXT]. 	Comment by Bridget Colvin: Authors: If you plan to show stretching, please indicate which method you will use to demonstrate the stretching. We can include both in the manuscript but show only one in the video.	Comment by Irina Kolotueva: We would not use any, mainly because it might interfere with the acquisition. This kind of manipulation is usually a choice of the operator
4.3.1. Ribbon being moved over support medium
4.3.2. Ribbon being stretched TEXT: Caution: Stretching may induce breaking and/or deformation 
4.4. After stretching, retract the syringe to start draining the water [1]. For more delicate ribbons or a slower water retraction, detach the syringe from the hose to let the water drip [2].
4.4.1. Syringe being retracted
4.4.2. Syringe being detached/water dripping
4.5. When the water level reaches the wafer level, gently push the ribbon to the center of the basin [1] and continue draining until all of the remaining water is completely removed from the basin [2].
4.5.1. Ribbon being pushed to center of basin
4.5.2. Water being drained 
4.6. When the sample has completely dried, transfer the array to a tightly closed box to protect it from dirt contamination [1] and place the box in a 60-degree Celsius oven for at least 30 minutes [2].
4.6.1. Talent placing array into box
4.6.2. Talent placing box into oven
5. [bookmark: _Ref36646617][bookmark: _Ref36648419][bookmark: _Ref41660821][bookmark: _Ref36539412]Scanning Electron Microscopy (SEM)
5.1. To acquire an overview map of SEM (S-E-M Scanning electron microscopy) images that reveals section locations on the wafer, use the built-in optical camera to acquire an SEM image that covers a ribbon of sections [1]. To create a mosaic, click and drag the camera image of the sample and start the Automatic Acquisition [2].
5.1.1. WIDE: Talent acquiring image, with monitor visible in frame
5.1.2. SCREEN: To be provided by Authors TF: Camera image being dragged and clicked, then Automatic Acquisition being started
5.2. Use the Section Finder Auto Detection function to locate sections of interest [1]. If the overview images do not show clear regions of interest, acquire higher resolution images of the sections and use the Section Preview function to create and acquire the images automatically [2].
5.2.1. SCREEN: To be provided by Authors: Section Finder Auto Detection function being clicked/ROI being located
5.2.2. SCREEN: To be provided by Authors: Higher resolution image being acquired, then Section Preview function being clicked/images being acquired
5.3. To determine the optimal imaging settings, activate the Live Imaging in the microscope control software and navigate to one region of interest. Then adjust the imaging settings until the images show clear regions of interest but without an excessively long image acquisition according to the manufacturer’s guidelines [1].
5.3.1. [bookmark: _Ref36550145]SCREEN: To be provided by Authors: Live Imaging being activated, then imaging settings being altered/ROIs being visualized
6. Imaging Region Definition
6.1. If only a few sections need to be imaged, use Zoomable Viewer to view all of the acquired images in their original relative locations [1].
6.1.1. WIDE: Talent selecting Zoomable Viewer/viewing sections, with monitor visible in frame
6.2. Once a section that should be imaged at high resolution has been identified, click and drag to create an imaging region. Then select high resolution imaging settings and store the settings in a template [1-TXT].
6.2.1. SCREEN: To be provided by Authors: Imaging region being created, high resolution imaging settings being selected, then settings being stored TEXT: Re-use template for subsequent sections
6.3. To find particularly small or hard to detect rare events, use the high resolution imaging settings on every tenth section or on one section per ribbon to manually create an imaging region and acquire the images [1].
6.3.1. SCREEN: To be provided by Authors: Talent using settings on section(s)/imaging region being created, then image being acquired
6.4. Then review the images and mark sections that contain the region of interest [1].
6.4.1.  Talent reviewing images/marking sections OR SCREEN: To be provided by Authors: Images being reviewed/sections being marked

6.5. To acquire images in more than ten consecutive sections, zoom to the image of interest and click Start Position Refinement to increase the precision of registered section locations [1].
6.5.1. SCREEN: To be provided by Authors: Image being zoomed to, then Start Position Refinement being clicked/registered section location precision being increased 
6.6. To define an imaging region, click and drag on any section while holding down the Alt key and select Create Tile Set Array from the pop-up context menu. The software will create imaging regions in the same relative location in all of the sections that have been found or previously marked [1-TXT].
6.6.1. SCREEN: To be provided by Authors: Section being click/dragged, then Create Tile Set Array being selected, imaging regions being created TEXT: Optional: Use Section Span slide to limit imaging to specific section range 
6.7. Then set up pixel count, pixel size, tiling layout, and pixel dwell time in each image series as needed. When all of the imaging series have been created and set up, the series will all be listed in a job cue [1].
6.7.1. SCREEN: To be provided by Authors: Settings being entered, then series being listed in job cue 
7. Auto Function Configuration and Image Acquisition 
7.1. To configure the auto function, create a separate image series for auto functions as demonstrated [1] and move the image series to a position on the section that contains high-contrast structures [2].
7.1.1. WIDE: Talent creating image series, with monitor visible in frame
7.1.2.  SCREEN: To be provided by Authors: Image series being moved
7.2. Set the image series to 1024 x 884 pixels and select a pixel size corresponding to the highest resolution used in the image series. In the list of auto functions, check Auto Focus and Auto Stigmator [1].
7.2.1. SCREEN: To be provided by Authors: Image series pixels being set, pixel size being selected, functions being checked 
7.3. Select By Section in the acquisition sequence controls and confirm that the auto functions image is the first item in the list. Then click Run to start the image acquisition [1].
7.3.1. SCREEN: To be provided by Authors: By section being selected 







Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.
* This part is not very clear. Does it means in addition to what we have already described or regarding the entire procedure?
B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Generating and transferring the ribbon without losses or damage (folds, dirt etc)




Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 210. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
· Notes in blue italics are for JoVE’s video editor.
8. [bookmark: _Hlk27388131]Results: Representative Targeted Acquisition of Volume Information

8.1. Low-resolution acquisition can be performed manually or automatically directly on selected parts of the section, or an entire section, using single or mosaic imaging, followed by stitching [1].

8.1.1. LAB MEDIA: Figure 4E left image

8.2. Images from the selected area can then be acquired using high-resolution parameters [1] to visualize mitochondria, nuclei, and microvilli, for example [2].

8.2.1. LAB MEDIA: Figure 4E
8.2.2. LAB MEDIA: Figure 4E Video Editor: please sequentially emphasize Figures 4Ei, 4Eii, and 4Eiii

8.3. After the automatic acquisition of resolved mosaic maps of selected, several regions of interest can be cropped out or used to define additional local imaging areas within the regions [1].

8.3.1. LAB MEDIA: Supplementary movie 1: 00:10-00:28

8.4. Although different specialized cell types in the Drosophila gut are randomly distributed, they can be visually distinguished after screening the images using high-resolution parameters either from single sections or as a collection of serial images [1].

8.4.1. LAB MEDIA: Figure 4G

8.5. After the alignment, the stacks can be rendered using different software solutions [1].

8.5.1. LAB MEDIA: Supplementary movie 2 Video Editor: please speed up

8.6. Array tomography analysis allows many sequential sections to be generated on a single wafer [1] and to be screened using low-resolution parameters to localize the general areas of interest [2].

8.6.1. LAB MEDIA: Figure 5Aii
8.6.2. LAB MEDIA: Figure 5Aiii Video Editor: please emphasize arrows

8.7. These areas can be targeted for further analysis using advanced acquisition parameters [1].

8.7.1. LAB MEDIA: Figures 5Aiv and 5Av

8.8. For example, mitotic divisions in the notum are not easy to localize on the ultrastructural level [1] as the cells are relatively large compared to the abscission zone [2].

8.8.1. LAB MEDIA: Figure 5Bi 
8.8.2. LAB MEDIA: Figure 5Bi and 5Bii

8.9. Using this method, however, the automatic medium-resolution overview images of the leaps of 20-40 sections can be used to localize the dividing cells [1].

8.9.1. LAB MEDIA: Figure 5Biii Video Editor: please sequentially add/emphasize white arrows




Conclusion
9. Conclusion Interview Statements
Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Please answer one or two of the statements.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will deliver the statement. 

What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
9.1. Irina Kolotuev: Overall, the procedure provides a more straightforward EM data analysis. We encourage the viewers to invest in mastering the array generation and familiarize themselves with the MAPS-related program steps.[1].  
9.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
9.2. Tilman Franke: The method helps where other techniques fail: when it is too much for TEM serial sections and too little for FIB/SBF analysis, be it the surface or the volume of the sample. [1]. 
9.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
9.3. Irina Kolotuev: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].
9.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  


Is each interview statement 30 words or fewer? ☒ Yes

Thank you for addressing our questions. We will incorporate your answers and suggestions and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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