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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 something similar?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.

Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
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 possible.

3. Filming location: Will the filming need to take place in multiple locations?   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 Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  18
Number of Shots:  52 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· 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.

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.

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.

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.

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.



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.

1.6. 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.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.7. 

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. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

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. Rapid Freezing of Cell Suspensions for Freeze-Substitution

2.1. Begin preparing liquid propane by filling the liquid nitrogen container of the sandwich freezing device or SFD with liquid nitrogen [1]. Fill the liquid propane container with liquid propane by introducing propane gas using a fine nozzle [2]. Accelerate the solidification of propane by using a cooled metal bar [3].
2.1.1. WIDE: Establishing shot of the talent filling liquid nitrogen in the liquid nitrogen container.
2.1.2. Talent filling the liquid propane container with propane gas using a fine nozzle.
2.1.3. Talent accelerating the process of solidification of propane.

2.2. To prepare the copper disks, place them on a glass slide with the no-letter-side up [1] and treat with glow discharge at 10 pascals, 400 volts, 1 milli-ampere for 30 seconds to make the disk surface hydrophilic using an ion sputter apparatus [2].
2.2.1. Talent placing the copper disks on the glass slide.
2.2.2. Talent treating the copper disks with glow discharge using an ion sputter apparatus.


2.3. Transfer the cell suspension to a 2-milliliter centrifuge tube [1] and centrifuge at 2,900 × g for 10 seconds at room temperature [2]. Remove the supernatant [3] and suspend the pellet to obtain a thick suspension [4].

2.3.1. Talent transferring the cell suspension to the centrifuge tube.
2.3.2. Talent placing the tube in the centrifuge.
2.3.3. Talent removing the supernatant.
2.3.4. Talent suspending the pellet.

2.4. Place a small amount or approximately 0.02 microliters of the cell suspension on a copper disk [1], cover it with another copper disk [2], and pick the disks up with tweezers [3].

2.4.1. Talent placing the cell suspension on the copper disk.
2.4.2. Talent covering the copper disk with another copper disk.
2.4.3. Talent picking up the disk with tweezers.

2.5. Make a well in the center of the solid propane with the thin metal bar [1]. Set the tweezers in an SFD [2] and rapidly freeze them by pushing the injection button of the apparatus [3].

2.5.1. Talent making a well in the center of the solid propane.
2.5.2. Talent setting the tweezer in the SFD.
2.5.3. Talent pressing the injection button to freeze the tweezers rapidly.

2.6. Use animal and human tissues fixed in 2.5 percent glutaraldehyde–0.1 molar phosphate buffer of pH 7.4 [1-TXT]. Slice them into 0.1- to 0.2-millimeter-thick sections with a razor blade under a stereomicroscope [2]. 

2.6.1. A shot of the fixed animal and human tissues. TEXT: ~0.5 mm x 0.5 mm x 1.5 mm
2.6.2. SCOPE: Talent slicing the tissues into thin sections.

2.7. Place a small drop of the glutaraldehyde solution on a copper disk [1]. Then, use tweezers to place a piece of tissue in the glutaraldehyde on the copper disk [2] and cover it with another copper disk [3]. Rapidly freeze the disks with the tissues in the melting propane of the SFD as demonstrated earlier [4]

2.7.1. Talent placing a drop of glutaraldehyde on the copper disk.
2.7.2. Talent placing a piece of tissue on the glutaraldehyde using tweezers.
2.7.3. Talent covering the tissue with another copper disk.
2.7.4. Talent freezing the disks with the tissues in the SFD.

2.8. Transfer the disks into liquid nitrogen in a working bath [1]. Using a pair of tweezers cooled in liquid nitrogen, detach the disks from each other to expose the specimen [2].

2.8.1. Talent transferring the specimens into liquid nitrogen.
2.8.2. Talent detaching the disks using tweezers cooled in liquid nitrogen.

2.9. Place the disks with the cells in a glass vial that is filled with 1 milliliter of acetone containing 2 percent osmium tetroxide that has been placed in liquid nitrogen and solidified [1]. Transfer the disks to a deep freezer and keep them at -80 degrees Celsius for 2 to 4 days for freeze-substitution of the cells [2].

2.9.1. Talent placing the disks with the cells in the glass vial.
2.9.2. Talent placing the disks in the deep freezer at – 80 degrees Celsius.

2.10. Soak the used tweezers in water at room temperature to warm them to freeze the following specimens [1]. Gradually bring the specimens to room temperature by incubating them for 2 hours at -20 degrees Celsius, 2 hours at 4 degrees Celsius, and 15 min at room temperature [2].  

2.10.1. Talent soaking the used tweezers in room temperature water.
2.10.2. Talent incubating the specimens at different temperatures.

2.11. Transfer the disks to 2-milliliter plastic tubes that are filled with 1 milliliter of acetone [1]. Prepare epoxy resin by mixing the reagents in a disposable plastic container using a stirrer [2]. Exchange the acetone successively with 30 percent resin in acetone, 60 percent resin, and 90 percent resin at room temperature for 1 hour each [3].

2.11.1. Talent transferring the disks to the plastic tubes filled with 1 mL acetone.
2.11.2. Talent preparing epoxy resin in the plastic container.
2.11.3. Talent exchanging acetone successively with different resin concentrations, with the neatly labeled resin containers visible on the bench.

2.12. Then, exchange the 90 percent resin with 100 percent resin at 37 degrees Celsius overnight [1]. Finally, embed the samples in 100 percent resin in the silicon embedding mold, and polymerize them at 60 degrees Celsius for 24 hours [2].

2.12.1. Talent exchanging the 90 percent resin with 100 percent resin.
2.12.2. Talent embedding the samples in 100 percent resin in the silicon embedding mold.
2.13. Take out the polymerized blocks from the silicon embedding molds [1] and write the specimen number on the block [2]. Remove the copper disks from the block with a razor blade [3] and trim the specimens embedded on the block surface using an ultrasonic trimming blade and razor blades under a stereomicroscope [4-TXT].

2.13.1. Talent taking out the polymerized blocks from the silicon embedding molds.
2.13.2. Talent writing the specimen number on the block.
2.13.3. Talent removing the copper disks using a razor blade.
2.13.4. SCOPE: Talent trimming the specimens embedded on the block surface. TEXT: 0.7 mm x 0.7 mm

2.14. Set the block in a specimen holder of an ultramicrotome [1] and cut the face of the block smoothly with a diamond trimming knife [2]. Remove the block from the ultramicrotome, set it in a stereomicroscope [3], and trim it further to 0.2 millimeters by  0.3 millimeters using a razor blade [4].

2.14.1. Talent setting the block in the specimen holder.
2.14.2. Talent cutting the face of the block with the diamond trimming knife.
2.14.3. Talent setting the block in the stereomicroscope.
2.14.4. SCOPE: Talent trimming the block using a razor blade.

2.15. Apply neoprene on the grids to make them adhesive [1]. Set the block back on the ultramicrotome [2], cover the ultramicrotome with a plastic cover [3], and cut 50 to 70-nanometer-thick sections [4].

2.15.1. Talent applying neoprene to the grids.
2.15.2. Talent setting the block on the ultramicrotome.
2.15.3. Talent covering the ultramicrotome with a plastic cover.
2.15.4. Talent cutting sections from the block.

2.16. Retrieve the sections using a loop [1], mount them on 300 or 400 mesh copper grids treated with neoprene, and dry them [2]. Set the grids with sections in the groove of the half silicone tube [3].

2.16.1. Talent retrieving the sections using a loop.
2.16.2. Talent mounting the sections on copper grids treated with neoprene.
2.16.3. Talent setting the grids in the groove of the half silicone tube.



2.17. Soak in uranyl acetate solution [1] and lead citrate for 3 minutes each for staining [2]. For yeast and fungal specimens, place the grids on a filter paper, pick them up with tweezers [3], and cover them with plasma-polymerized naphthalene film on the water surface [4].

2.17.1. Talent soaking the specimens in uranyl acetate solution.
2.17.2. Talent soaking the specimens in lead citrate solution.
2.17.3. Talent picking the specimens on the filter paper with tweezers.
2.17.4. Talent covering them with plasma-polymerized naphthalene film.

2.18. Insert the grids into an electron microscope and observe at 100 kilovolts [1].

2.18.1. Talent inserting the grids into the electron microscope.


















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

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 

[bookmark: Text1]Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

[bookmark: Text3][bookmark: Text2]Click here to list microscope shots, using the shot 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: 83. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

3. Results: Ultrastructural Preservation of Biological Specimens in Electron Microscopy using Sandwich Freezing Device

3.1. Ultrathin sections of both E.coli [1] and S.cerevisiae, when observed under the electron microscope, showed natural morphology and clear images [2]. Ultrathin sections of cultured cells [1] and isolated cells from mouse abdominal cavity rapidly frozen using SFD were observed under the electron microscope [2].

3.1.1. LAB MEDIA: Figure 12B.
3.1.2. LAB MEDIA: Figure 12C
3.1.3. LAB MEDIA: Figure 13B.
3.1.4. LAB MEDIA: Figure 13D.

3.2. The images of ultrathin sections of human skin [1] and buffy coat were very clear and showed natural morphology [2]. Hepatitis B virus core particles were rapidly frozen with SFD and observed by cryo-electron microscopy [3].

3.2.1. LAB MEDIA: Figure 14A.
3.2.2. LAB MEDIA: Figure 14E.
3.2.3. LAB MEDIA: Figure 15. Video editor: Emphasize the small white bars in the image.





Conclusion
4. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each 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.
4.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
4.2. 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.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
4.3. 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.


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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