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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  
If you require a microscope for your technique but can record movies/images through your microscope with your own camera, please indicate Yes here: Enter Yes or No.  
If you require a microscope but do not have a camera, JoVE will need to use our scope kit to film through a camera port or one of the oculars of your microscope. Please list the make and model of your microscope here: Enter make and model of microscope.

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)?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.
 

· 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: 39


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. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[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. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[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. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[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. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[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. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[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. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[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? ☐ No

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. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.[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. Sample Selection, Cuticle Preparation, Fixation, and Staining

2.1. After selecting the developmental timepoint of interest for imaging, transfer 5-50 animals into 1 milliliter of PBST (P-B-S-T) in a 1.5-milliliter microcentrifuge tube [1-TXT] and incubate the tube for 5 minutes at room temperature with periodic tapping to assist in the removal of the hydrophobic coating and to allow the animals to become fully submerged [2].

2.1.1. WIDE: Talent adding flies to tube, with PBST container visible in frame TEXT: PBST: 0.5% Triton X-100 in 1x PBS
2.1.2. Talent picking up and tapping tube

2.2. At the end of the incubation, replace the PBST with 1 milliliter of Bouin’s solution [1] and tap the tube to fully submerge the flies [2].

2.2.1. Talent adding Bouin’s solution to tube, with Bouin’s solution container visible in frame
2.2.2. Tube being tapped
[bookmark: _Hlk43972954]
2.3. For larval and pupal samples, after a 2-hour incubation at room temperature, wash the animals three times for 5 minutes and 1 milliliter of fresh PBS per wash [1]. 

2.3.1. Talent adding PBS to tube(s), with PBS container visible in frame

2.4. After the last wash, transfer the samples to a multi-well dissecting dish containing fresh PBS per well [1] and use a small minutien pin attached to a holder to poke a hole in the anterior and posterior cuticle of each sample, taking care not to disrupt the underlying soft tissue [2]. 

2.4.1. Talent adding samples to dish
2.4.2. Cuticle being poked

2.5. After penetrating the cuticles, incubate the samples in 1 milliliter of fresh Bouin’s solution in a new 1.5-milliliter tube for 24 hours at room temperature [1] and wash the samples three times for 30 minutes and 1 milliliter of micro-CT (C-T) wash buffer per wash [2-TXT].

2.5.1. Talent adding Bouin’s solution to tube, with Bouin’s solution container visible in frame
2.5.2. Micro-CT wash buffer being added to tube, with micro-CT wash buffer container visible in frame TEXT: Alternative: wash X3 in PBS
[bookmark: _Hlk43972961]
2.6. After the last wash, add 1 milliliter of the appropriate staining solution to the tube [1] and incubate the samples on the benchtop for 2-7 days [2].

2.6.1. Talent adding solution to tube, with solution container visible in frame
2.6.2. Talent placing sample onto benchtop 

2.7. At the end of the incubation, wash the samples two times for 30 minutes with 1 milliliter of ultrapure water per wash [1] before transferring the samples to a new aliquot of ultrapure water for their storage until scanning [2-TXT]. 

2.7.1. Talent adding water to tube
2.7.2. Talent transferring sample to tube TEXT: Alternative: Wash and store in PBS

2.8. If longer preservation of the images is necessary, dehydrate the samples with an ascending ethanol series in 1 milliliter of ethanol for 1 hour per concentration as indicated [1-TXT]. 

2.8.1. Talent placing samples into 10% ethanol, with other concentrations visible in frame TEXT: 10% -> 25% -> 50% -> 75% -> 100% x2

3. Sample Mounting

3.1. [bookmark: _Hlk43972990]To mount critical point dried samples, hot glue the samples to an insect pin or similarly sized instrument before mounting onto the rotating stage holder [1-TXT].

3.1.1. WIDE: Talent hot gluing sample TEXT: Alternative: Place sample in plastic or glass capillary tube

3.2. For hydrated sample mounting, fill a P10 pipette tip with water [1] and secure the narrow end by heat sealing [2-TXT].

3.2.1. Talent filling pipette
3.2.2. Tip being heat leased TEXT: Alternative: Seal with paraffin film

3.3. [bookmark: _Hlk43973001]Use forceps to transfer a single specimen to the pipette tip [1] and use a long, slender object to carefully push the specimen down into tip until it just contacts the wall of the tip to hold the sample in place [2].

3.3.1. Talent placing sample into tip
3.3.2. Sample being pushed into tip 

3.4. [bookmark: _Hlk43973011]After covering the open end of the pipette, mount the P10 pipette onto a holder designed to fit within the chuck of the rotating stage [1].

3.4.1. Talent mounting pipette onto holder

4. [bookmark: _Hlk43973030]Scanning

4.1. For scanning, click the Open Door icon the scanner software to to gain access to the rotating stage chuck [1] and tighten the collar around the base of the sample holder to attach the sample [2].

4.1.1. WIDE: Talent clicking icon, with monitor visible in frame
4.1.2. Talent tightening collar

4.2. [bookmark: _Hlk43973039]Set the scanning parameters in the software for optimal resolution and contrast [1] and click Options and X-ray source to open the X-ray source power control [2].

4.2.1. Talent setting parameters
4.2.2. SCREEN: To be provided by Authors: Options and x-ray source being clicked

4.3. Use the slider bars to set the X-ray voltage to 30-40 kilovolts and the current to 100-110 microamps to produce an X-ray beam with 3-4 Watts of power and a small spot size [1].

4.3.1. SCREEN: To be provided by Authors: X-ray voltage being set, then current being set

4.4. To set the number of projection images to be acquired during the scans, select Options and Acquisition Modes to set the camera exposure time to 500-800 milliseconds and use the slider bar to set the desired image pixel size according to the camera settings and position [1-TXT].

4.4.1. SCREEN: To be provided by Authors: Options and Acquisitions mode being selected, camera exposure time being set, pixel size being set TEXT: More projections = enhanced resolution but longer scan time

4.5. Click and drag the slider bar to move the sample along its 360-degree rotation path, keeping the sample within the field of view [1].

4.5.1. SCREEN: To be provided by Authors: Sample being moved along rotation path

4.6. Click the Begin Acquisition icon. A dialog box will appear allowing additional scanning parameters to be set. Name the file and the output folder to which the scan will be saved [1].

4.6.1. SCREEN: To be provided by Authors: Icon being clicked, box appearing, file being named, folder being selected  

4.7. Set the random movement to 10 and the average to 4-6 frames. The rotation step will be automatically calculated depending on the camera settings used [1].

4.7.1. SCREEN: To be provided by Authors: Random movement  

4.8. [bookmark: _Hlk43973054]Then click OK to begin the acquisition. A progress bar dialog box showing the scan time will appear and the scanner will begin acquiring a series of projection images of the specimen along the rotation path [1].

4.8.1. SCREEN: To be provided by Authors: Ok being clicked, progress bar diaglog box appearing, images being acquired

5. Reconstruction and Image Analysis

5.1. To generate the tomograms, open the projection images [1] and click Start and Start [2].

5.1.1. WIDE: Talent opening images, with monitor visible in frame
5.1.2. SCREEN: To be provided by Authors: Start and Start

5.2. If multiple reconstructions are required, click Start and Add to batch to add the current image to the batch manager [1] and repeat the reconstruction for the remaining images [2].

5.2.1. SCREEN: To be provided by Authors: Start and Add to batch being clicked
5.2.2. SCREEN: To be provided by Authors: Image being opened and/or Start and Start being clicked

5.3. [bookmark: _Hlk43973086]For morphometric analysis of the reconstructed images, under the Segment tab, click Basic and New, give the image a new name, and select an appropriate color [1].

5.3.1. SCREEN: To be provided by Authors: Basic and New being clicked, image being named, then color being selected
[bookmark: _Hlk43973100]
5.4. To paint an area defined by the threshold, press and hold the Ctrl key while holding the left mouse key. To remove an area, press and hold the Shift key while holding the left mouse key [1].

5.4.1. SCREEN: To be provided by Authors: Area being painted, then area being removed
 
5.5. Ensure that the measurements of the mesh region of interest are displayed in the Information panel for basic morphometric analysis [1-TXT].

5.5.1. SCREEN: To be provided by Authors: Shot of measurements in Information panel TEXT: Use Object Analysis Module for additional analyses

5.6. Render the mesh object and the entire tomogram image and visualize the resulting image in 3D [1].

5.6.1. SCREEN: To be provided by Authors: Mesh object and entire tomogram being rendered, then visualized in 2D

5.7. Then right click to select Show Movie Maker to generate a video of the object using individual frames from the viewer [1].

5.7.1. SCREEN: To be provided by Authors: Show Movie Maker being selected/video being generated 



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.

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.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.


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: 192. (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.
6. [bookmark: _Hlk27388131]Results: Representative Drosophila melanogaster Imaging

6.1. In these images [1], an embryo [2], 3rd instar larva [3], pupa at the pharate adult stage [4], and adult female fly stained with iodine and imaged in water using a commercial benchtop scanner can be observed [5]. 

6.1.1. LAB MEDIA: Figure 2
6.1.2. LAB MEDIA: Figure 2 Video Editor: please emphasize Figure 2A
6.1.3. LAB MEDIA: Figure 2 Video Editor: please emphasize Figure 2B
6.1.4. LAB MEDIA: Figure 2 Video Editor: please emphasize Figure 2C
6.1.5. LAB MEDIA: Figure 2 Video Editor: please emphasize Figure 2D

6.2. Excellent preservation and even staining of the delicate tissue are apparent, allowing all of the major organs to be readily identified [1].

6.2.1. LAB MEDIA: Figure 2 Video Editor: please some organ texts and lines or no animation

6.3. Here a comparison of the same adult fly headcase [1] acquired in both slow [2] and fast projection scan mode is shown [3].

6.3.1. LAB MEDIA: Figures 3
6.3.2. LAB MEDIA: Figures 3 Video Editor: please emphasize right column of images
6.3.3. LAB MEDIA: Figures 3 Video Editor: please emphasize left column of images

6.4. Importantly, although the resolution in the slow images is higher [1], the morphometric analysis does not differ between the ‘slow’ and ‘fast’ scans [2].

6.4.1. LAB MEDIA: Figures 3
6.4.2. LAB MEDIA: Figure 3 Video Editor: please add/emphasize ns text and bracket
 
6.5. Using the software, any tissue or organ system of interest can be segmented and used for morphometric analysis and 3D visualization [1].

6.5.1. LAB MEDIA: Movie 1: 00:15-00:42 Video Editor: please speed up 

6.6. In these images [1], a fly abdomen stained with phosphotungstic acid and imaged while water hydrated [2] or following critical point drying on an X-ray microscope can be observed [3].

6.6.1. LAB MEDIA: Figure 4
6.6.2. LAB MEDIA: Figure 4 Video Editor: please emphasize Water column
6.6.3. LAB MEDIA: Figure 4 Video Editor: please emphasize CPD column

6.7. Using phosphotungstic acid, individual epithelial cells of the midgut [1] and sperm bundles within the testes are easily resolved [2].

6.7.1. LAB MEDIA: Figure 4 Video Editor: please emphasize Mg text and lines in Water images
6.7.2. LAB MEDIA: Figure Video Editor: please emphasize Te text and lines in Water images

6.8. While the critical point drying images show marginally increased resolution compared to the hydrated sample [1], better preservation of the ultrastructure of delicate tissues is achieved with hydrated samples [2].

6.8.1. LAB MEDIA: Figure 4 Video Editor: please emphasize CPD images
6.8.2. LAB MEDIA: Movie 2 Video Editor: please emphasize Water images or no animation





Conclusion
7. 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.
7.1. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].
7.1.1. 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?
7.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].
7.2.1. 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?
7.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].
7.3.1. 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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