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Author Questionnaire 
1. Microscopy: Does your protocol demonstrate 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?  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 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). 

3. 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 protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Protocol Length
Number of Shots: 31

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

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. 

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. Liquid Cell (E-Chip) Preparation
[bookmark: _Hlk61437358]
2.1. For liquid cell preparation, first fill one glass Petri Dish with acetone and another with methanol in a fume hood [1].

2.1.1. WIDE: Talent filling dish with acetone and/or methanol, with dishes and acetone and methanol containers visible in frame

2.2. Place one small and one large E-chip into the acetone for 2 minutes [1] before moving both chips into the methanol for 2 minutes [2].

2.2.1. Talent placing chips into acetone, with acetone container visible in frame
2.2.2. Talent placing chips into methanol, with methanol container visible in frame

2.3. After the methanol wash, use an air pistol and tweezers to dry the cells [1] and use a binocular magnifier or an optical microscope to verify the integrity of the silicon nitride window [2].

2.3.1. Chip being dried
2.3.2. LAB MEDIA: Figure 2 Video Editor: please emphasize Figure 2A chip image

2.4. If the chips are intact, plasma clean the E-chips with a mixture of argon and oxygen gas for 2 minutes [1-TXT] and load the gasket O-rings for a transmission electron microscope into the liquid cell holder [2].

2.4.1. Talent starting plasma clean TEXT: See text for plasma cleaning setup details
2.4.2. Talent loading O-rings into holder

2.5. Place the small E-chip into the liquid cell holder [1] and drop approximately 2 microliters of the liquid sample of interest onto the chip [2-TXT].

2.5.1. Talent placing chip into holder
2.5.2. Sample being added to chip TEXT: e.g., 1 mM HAuCl4 in H2O

2.6. Using a sharply cut piece of filter paper, remove any excess liquid from the chip until the sample forms a flat dome [1] and place the big E-chip onto the small E-chip front side facing down [2].

2.6.1. Liquid being wicked
2.6.2. Chip being placed

2.7. Slide the lid back onto the liquid cell holder [1] and gradually tighten each screw [2].

2.7.1. Talent sliding lid
2.7.2. Talent tightening screw

2.8. Use filter paper to remove any excess liquid from the chips, rotating the liquid cell holder around its axis to make sure that all of the liquid is captured [1].

2.8.1. Liquid being removed

2.9. Test the vacuum sealing of the liquid cell in a pumping station [1]. If the vacuum level of the pump reaches 5 x 10-2 Pascals, use a binocular magnifier or an optical microscope to verify one last time the integrity of the silicon nitride window one last time [2] and load the liquid cell holder into the microscope [3].

2.9.1. Talent testing seal
2.9.2. Talent checking integrity
2.9.3. Talent loading cell into microscope

3. Flow Mode Setup

3.1. To set up the flow mode, after re-checking the vacuum, load two syringes with the solution of interest [1] and connect two external PEEK (peek) tubes to the syringes [2].

3.1.1. WIDE: Talent loading syringe(s), with solution container visible in frame
3.1.2. Talent connecting tube(s) to syringe 

3.2. Place the syringes onto the syringe pumps [1] and insert the external PEEK tubes into the entries of the liquid cell holder [2]. Insert one additional external PEEK tube for the output of the liquid cell holder [3].

3.2.1. Talent placing syringes onto pump(s)
3.2.2. Talent inserting tube(s)
3.2.3. Talent inserting additional tube

3.3. Then inject the solution into each inlet at a flow rate of 5 microliters/minute [1].

3.3.1. Solution being injected

4. Liquid Environment Heating

4.1. To heat the liquid environment, open the Heating software [1] and power up the power supply [2].

4.1.1. WIDE: Talent opening software, with monitor visible in frame
4.1.2. Talent powering up power supply

4.2. Click the device check button and open the Experiment tab. Click Manual to activate the manual heating mode and select the targeted temperature to change the temperature rate as appropriate to the experiment. Press Apply to heat up the E-chips to the targeted temperature [1].

4.2.1. SCREEN: To be provided by Authors: Button being clicked, tab being opened, Manual being clicked, temperature being selected and adjusted, Apply being clicked 

4.3. Click Ambient to return to the ambient temperature and click Stop to terminate the heating. Then click End session to end the heating experiment [1].	Comment by Bridget Colvin: Authors: After about how long or after what point should the heating experiment be terminated?

4.3.1. SCREEN: To be provided by Authors: Ambient, Stop, and End session being clicked

5. High-Angle Annular Dark-Field-Scanning Transmission Electron Microscopy (HAADF-STEM) Imaging and STEM Single Nanoparticles Nanodiffraction

5.1. For HAADF-STEM imaging of the nanoparticle growth, use the HAADF detector to set the microscope to STEM mode [1] and identify a pristine area of the sample near a corner of the observation window in which the liquid thickness is at a minimum [2].	Comment by Bridget Colvin: Authors: Do you want our voiceover talent to say “H-A-A-D-F S-T-E-M” or “high-angle annular dark-field scanning transmission electron microscopy” or other?


5.1.1. WIDE: Talent selecting STEM mode
5.1.2. SCREEN: To be provided by Authors: Pristine area being identified

5.2. Then acquire videos of the nanoparticle growth at after being heated to different temperatures [1].

5.2.1. SCREEN: To be provided by Authors: Video being acquired OR LAB MEDIA: Figure 5

5.3. For single nanoparticle nanodiffraction, acquire a STEM HAADF image of several nano-objects [1] and use STEMx software to acquire the diffraction pattern of individual nanoparticles within the image [2].

5.3.1. SCREEN: To be provided by Authors: Image being acquired
5.3.2. LAB MEDIA: Figures 6B and 6C




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: 177. (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. Results: Representative Temperature Effects on Nanoparticle Nucleation and Growth as Observed by Liquid-Cell Transmission Electro Microscopy (TEM)

6.1. Here the diffraction pattern of two gold nanoparticles that have been selected directly from a typical STEM image can be observed [1]. The face-centered cubic structure of gold oriented along the 001 [2] and 112 zone axes can also be identified [3]. 

6.1.1. LAB MEDIA: Figure 6A Video Editor: please emphasize red arrows
6.1.2. LAB MEDIA: Figure 6 Video Editor: please emphasize Figure 6B
6.1.3. LAB MEDIA: Figure 6 Video Editor: please emphasize Figure 6C

6.2. As observed in these two STEM HAADF image series [1], the growth of a very dense assembly of small nanoparticles can be observed at low temperatures [2], while at high temperatures, a few large and well facetted nanostructures are obtained [3].

6.2.1. LAB MEDIA: Figure 5
6.2.2. LAB MEDIA: Figure 5 Video Editor: please emphasize top row of images
6.2.3. LAB MEDIA: Figure 5 Video Editor: please emphasize bottom row of images

6.3. As the contrast of STEM HAADF images is proportional to the gold nanoparticles thickness, two populations of objects that formed during these growth experiments can be observed [1] - highly contrasted 3D nanoparticles [2] and large 2D nanostructures with a triangular or hexagonal shape and a lower contrast [3].

6.3.1. LAB MEDIA: Figure 5 
6.3.2. LAB MEDIA: Figure 5 Video Editor: please emphasize red arrows/nanoparticles indicated by red arrows in top 80.01 s image
6.3.3. LAB MEDIA: Figure 5 Video Editor: please emphasize red arrows/nanoparticles indicated by red arrows in bottom 80.01 s image

6.4. At low temperature, more than 800 nanoparticles are formed within in a few tens of seconds of observation [1] while only 30 nanoparticles are formed at in the same amount of time at a high temperature [2].

6.4.1. LAB MEDIA: Figure 8 Video Editor: please emphasize red and blue data lines
6.4.2. LAB MEDIA: Figure 8 Video Editor: please emphasize yellow data line

6.5. Conversely, the mean surface area of the nanoparticles [1] increases 40 times faster at 85 degrees Celsius than at 25 [2].

6.5.1. LAB MEDIA: Figure 9 Video Editor: please emphasize 85 °C data line
6.5.2. LAB MEDIA: Figure 9 Video Editor: please emphasize 25 °C data line







Conclusion
7. [bookmark: _Hlk27388131]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 give 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.
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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