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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 (through a camera port or one of the oculars). Please list the make and model of your microscope.
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. 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 videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

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

☐ 	Author interview statement opt out. Statements removed completely.

4. 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:  20
Number of Shots:  50

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.

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.

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

1.8. 

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. Set up the Spotiton machine and software.
2.1. To begin, open the main valve on the nitrogen supply tank, ensuring the system reservoir is filled with degassed, ultrapure water [1]. Turn on the computer [2] and the Spotiton system at the multioutlet powerstrip [3].
2.1.1. Talent opening the main valve on the nitrogen supply tank.
2.1.2. Talent tuning on the computer.
2.1.3. Talent turning on the Spotiton system.

2.2. Click on the desktop icon to open the user interface of the Spotiton software. In the Tools menu, select Initialize Stages to initialize and home the 3-axis robots and the rotating dispenser head assembly, ensuring the dispenser tips are pointing down prior to initialization and homing [1]. 
2.2.1. SCREEN: Spotiton software opened and robots initialized. Authors: Please create screen capture videos of the shots labeled SCREEN and upload them to your project page: https://www.jove.com/account/file-uploader?src=18992703

2.3. On the main window, click on Go to SafePosition to send the robots to the SafePosition [1]. On the Aspirate tab, select Prime to flush the dispenser heads multiple times with water from the reservoir. Continue until two uninterrupted streams of water can be seen emerging from the tips [2].
2.3.1. SCREEN: Sending robots to safe position.
2.3.2. SCREEN: Flushing the dispenser heads.

2.4. On the Inspect tab, send each tip to the inspection camera to test-fire water and match the pattern of droplet production from the two dispensers [1]. 
2.4.1. SCREEN: water test-fired and droplet production matched.

2.5. Press the Record button in the upper camera monitor to record a video of Tip 1 firing [1]. Play back the video of Tip 1 firing in the right-side monitor at the same time Tip 2 is fired in the upper camera monitor [2].
2.5.1. SCREEN: Recording of Tip 1 firing video.
2.5.2. SCREEN: Play back of Tip 1 video and simultaneously recording the Tip 2 firing. 

2.6. Remove the tweezers from the mount on the grid robot using the supplied Allen key [1]. On a nearby benchtop, position a test grid, nanowire side up, on the edge of the grid block. Carefully grab the rim of the grid and position it correctly in the tweezers [2], then remount the tweezers [3].
2.6.1. Talent removing the tweezers form the mount using Allen key.
2.6.2. Talent grabbing and positioning the rim of the grid with tweezers.
2.6.3. Talent remounting the tweezers.

2.7. On the Cryo tab, click on Tip to Camera to move the tips into the field of view of the upper plunge path camera, ensuring that Live is selected in the upper camera monitor and that the upper camera light is turned on [1].
2.7.1. SCREEN: Moving the tips into the field of view.

2.8. Mount the tweezers on the grid robot [1]. Position Tip 1, visible in the upper camera monitor, by clicking the mouse within the monitor. Click Grid to Camera to position the grid in front of the upper camera, then adjust Tip 1 position again if needed [2].
2.8.1. Talent mounting the tweezers on the grid robot.
2.8.2. SCREEN: Positioning of the Tip 1 in front of the camera.

2.9. On the Cryo tab, ensure Vitrify Grid is not selected, click on Queue Target, then on Plunge. Evaluate the upper and lower images [1].
2.9.1. SCREEN: Queuing target.

3. Prepare two-sample, mixed grids
3.1. Dilute two samples to the desired concentrations with an appropriate buffer, ideally using the same for both [1], and fill the cryogen bowl with liquid nitrogen [2].
3.1.1. Talent diluting the two samples with buffer.
3.1.2. Talent filling the cryogen bowl with liquid nitrogen.

3.2. Plasma clean 3 to 4 nanowire grids using 5 Watts, hydrogen and oxygen, and 1.5 minutes as a starting point [1]. Plug in the nebulizer, and observe the vapor exit the central port on the nebulizer cap [2].
3.2.1. Talent plasma cleaning the nanowire grids.
3.2.2. Talent plugging in the nebulizer. 

3.3. Observe the live humidity monitor in the main window or open the ambient humidity tracker under Reports and Ambient. Check humidity levels in the Chamber and Shroud zones [1]. 
3.3.1. SCREEN: Humidity tracker opened.

3.4. Add 5 microliters of each sample into the sample cups [1]. Load the sample cups into the holding tray with the sample for Tip 1 on the left and for Tip 2 on the right [2], then push the tray back into the machine until it seats [3].
3.4.1. Talent adding samples into small cups.
3.4.2. Talent loading the samples into the holding tray.
3.4.3. Talent pushing the holding tray back into the machine.

3.5. On the Aspirate tab, select 3 microliters for the volume to be aspirated by each tip. Ensure the sample tray has been seated securely, then click on Aspirate [1] and observe how the pipette stage moves the dispenser heads into the sample cups [2].
3.5.1. SCREEN: Selecting the volume to be aspirated and clicking on aspirate.
3.5.2. Pipette stage moving the dispenser heads.

3.6. Verify successful aspiration of both samples by removing the sample cups and observing a drop in the liquid level [1]. On the Inspect tab, send each tip to the inspection camera to confirm unobstructed dispensing. Adjust the amplitude as needed to match droplet formation from each tip [2].
3.6.1. Talent removing the sample cups to observe drop in liquid.
3.6.2. SCREEN: Sending of each tip to the inspection camera and amplitude adjustment.

3.7. Load a freshly plasma cleaned grid into the tweezers, but do not mount the tweezers yet. Ensure that the humidity level is elevated to approximately 90 to 95% [1]. Fill the ethane cup [2] and perform a final test-fire of both tips in front of the inspection camera, confirming no obstruction [3]. On the Cryo tab, click on Tip to camera [4].
3.7.1. Talent loading plasma cleaned grid into tweezers.
3.7.2. Talent filling the ethane cup.
3.7.3. Talent performing a final test-fire of both the tips.
3.7.4. SCREEN: Clicking Tip to camera.

3.8. Fill ethane cup [1]. If ethane ice forms, melt as needed with additional ethane gas [2]. Mount the tweezers with the grid onto the grid stage [3]. On the Cryo tab, click on Grid to camera, ensuring Tip 1 is positioned correctly in the upper camera monitor [4].
3.8.1. Talent filling the ethane cup.
3.8.2. Talent melting the ethane ice forms using ethane gas.
3.8.3. Talent mounting the tweezers with the grid.
3.8.4. SCREEN: Clicking grid to camera.

3.9. Click on Vitrify Grid, Queue Target, then Plunge. Click on OK when prompted to command the grid robot to hop the grid from ethane into liquid nitrogen and release it onto the submerged shelf. Examine images of the grid to decide if it should be kept or discarded [1]. 
3.9.1. SCREEN: Hopping grid from ethane to liquid nitrogen.

3.10. If keeping the grid, pre-cool fine-tipped forceps [1], gently grasp the grid by the edge [2], and place it into a grid box slot, starting with the first slot left of the notch and going clockwise [3-TXT].
3.10.1. Talent pre-cooling forceps.
3.10.2. Talent grasping the grid by edge.
3.10.3. Talent placing grids to grid box. TEXT: Spot subsequent grids and transfer all at once to grid box

3.11. Use the experiment viewer to review and compare the grid images from the upper and lower cameras along with the machine settings and humidity measurements at the time of the plunge by selecting Reports and Experiment [1].
3.11.1. SCREEN: Reviewing grid images. Authors: Please create screen capture videos of the shots labeled SCREEN and upload them to your project page: https://www.jove.com/account/file-uploader?src=18992703


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: 139. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

4. System camera images and the pattern of ice deposition on the Spotiton-prepared grid.
4.1. Images of grids prepared during a single time-resolved Spotiton session by mixing RNA (R-N-A) polymerase and a 105 base pair DNA (D-N-A) oligomer carrying a promoter sequence for 150 milliseconds prior to vitrification are shown here [1]. Of the six grids only, one shows suboptimal wicking [2].
4.1.1. LAB MEDIA: Figure 4.
4.1.2. LAB MEDIA: Figure 4F.

4.2. The pattern of ice deposition on a vitrified grid [1] matches closely with the pattern of deposited liquid seen in the upper camera image [2]. 
4.2.1. LAB MEDIA: Figure 5C.
4.2.2. LAB MEDIA: Figure 5B.

4.3. Effective wicking of the mixed samples occurs along the nanowire-covered grid bars where the sample rarely overflows into squares adjacent to those in which it landed [1].
4.3.1. LAB MEDIA: Figure 5A.

4.4. In ice-filled squares, the ice is typically thickest within holes at the center of the square and becomes thinner in holes closer to the grid bars [1].
4.4.1. LAB MEDIA: Figure 5E.

4.5. Holes immediately adjacent to the grid bars are often empty due to proximity to the nanowires [1].
4.5.1. LAB MEDIA: Figure 5F.
Conclusion
5. [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.
5.1. 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?
5.2. 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?
5.3. 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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