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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. 

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:  23
Number of Shots:  53

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. Preparation of Lipid Suspension for Extrusion
2.1. Working inside a hood, prepare the lipid suspension by dissolving accurately weighed lipids in 1 milliliter of solvent with manual mixing [1]. Dry the lipid solution by gently streaming an inert gas in the vial while slowly rotating it at an angle [2].
2.1.1. WIDE: Working under a hood, talent dissolving lipids in solvent. 
2.1.2. Talent drying the lipid solution.

2.2. To fully remove the residual solvent, place the vials overnight in a vacuum oven at 35 degrees Celsius [1]. On the next day, hydrate the lipid film with 4 milliliters of heavy water to obtain a lipid concentration of 50 milligrams per milliliter [2-TXT] and vortex the hydrated lipid suspension until the lipid film is fully dissolved [3].
2.2.1. Talent placing vial in vacuum oven.
2.2.2. Talent adding heavy water to vial. TEXT: Heavy water: D2O. Alternatively use D2O-buffer
2.2.3. Talent mixing lipid suspension.

2.3. Next, perform five freeze-thaw cycles by storing the vial of hydrated lipid suspension at minus 80 degrees Celsius until frozen [1] and then transferring it to a 35-degree Celsius water bath to thaw the lipid suspension [2]. Vortex the thawed suspension until homogenous, before proceeding to the next cycle [3].
2.3.1. Talent placing vial in deep freezer.
2.3.2. Talent placing vial in water bath.
2.3.3. Talent vortexing the suspension.

3. Extrusion of Hydrated Lipid Suspension
3.1. Before starting the experiment, assemble the extruder setup using a polycarbonate membrane between two membrane supports [1] and add two paper filters on each side to provide additional support [2]. 
3.1.1. WIDE: Talent working with the extruder.
3.1.2. Talent adding filter paper on the side.

3.2. Use airtight glass syringes to hydrate the polycarbonate membrane by passing 0.3 milliliters of heavy water through the membrane assembly several times [1]. 
3.2.1. Talent passing water in extruder.

3.3. After hydrating the membrane, insert a 1-milliliter gas-tight syringe with the prepared milky white colored lipid solution into one end [1] and an empty syringe into the opposite end of the extruder apparatus [2]. Once the syringes are connected, place the assembly into the extruder block [3].
3.3.1. Talent inserting syringe with sample, with sample in a labelled beaker visible
3.3.2. Talent inserting empty syringe on opposite end.
3.3.3. Talent placing the assembly in extruder box.

3.4. To extrude the lipid solution, attach the extruder set to a programmable syringe pump with an aluminum frame [1].
3.4.1. The extruder set being attached to a syringe pump. 

3.5. Program the pump by holding down the Rate button to enter the extrusion rate [1-TXT] and press the Diameter button to enter the syringe diameter [2-TXT]. Then, press Withdraw until the light turns on [3]. Press Start and wait for the sample to start dispensing into the empty syringe [4]. Authors: Will you be able to provide screen capture videos for the extrusion? If so, please follow our screen capture guidelines and upload the videos to your project page: https://www.jove.com/account/file-uploader?src=19030828.
3.5.1. SCREEN: Rate button held, and extrusion rate being entered. TEXT: Extrusion rate 50.99 mL/h
3.5.2. SCREEN: Syringe diameter being entered. TEXT: Syringe diameter 4.606 mm
3.5.3. SCREEN: Withdraw button pressed to turn on the light.
3.5.4. SCREEN: Start button pressed. Shot of sample in empty syringe.

3.6. Hit the Stop button just before the sample syringe is fully empty [1] and hold the Rate button until phase 1 appears on the screen [2]. Keeping the withdraw light off, press the Volume button to enter the dispensed volume recorded earlier [3].
3.6.1. SCREEN: Stop button being pressed. Shot of the sample syringe.
3.6.2. SCREEN: Rate button held and PH:01 appeared on screen.
3.6.3. SCREEN: Withdraw light being turned off and volume button being pressed.

3.7. Press the Rate button again and use the rightmost up arrow to access phase 2 [1]. Press Volume to enter the same value of the dispensed volume recorded earlier. In this phase, press the Withdraw button until the Withdraw light is on [2]. 
3.7.1. SCREEN: Rate button pressed and PH:02 being accessed.
3.7.2. SCREEN: Volume button being pressed and Withdraw light turned on.

3.8. Repeat the cycle for phase 3 by pressing the Volume button until LP:SE appears on the screen and set it to 20 [1]. Finally, press the Rate button, access phase 4, and hit the Volume button to get to the Stop function to finish the pump set up [2]. 
3.8.1. SCREEN: Rate button being pressed, arrow to PH:03, LP:SE being set to 20.
3.8.2. SCREEN: Rate button being pressed, arrow to PH:04, Stop function being used.

3.9. After the pump is programmed, press Start to begin the extrusion cycle [1]. Perform 15 to 20 extrusion cycles before collecting the transparent opal blue extruded lipid suspension in a clean vial for measurements [2].
3.9.1. SCREEN: Start command being given.
3.9.2. Talent collecting extruded liquid in the vial.

4. Neutron Spin Echo (NSE) Measurements for The Sample(s)
4.1. To analyze the extruded liposomal suspension, load the sample in the designated sample cells at NSE beamlines using a syringe [1]. Prepare an identical sample cell for the buffer [2]. Place the sample cells in the sample holder of the NSE spectrometer [3], program the measurement runs, and collect echo data [4].
4.1.1. WIDE: Talent loading the sample in cells. 
4.1.2. Talent adding buffer to a sample cell.
4.1.3. Talent placing the cells in holder.

4.2. Perform two additional sets of Resolution and transmission measurements needed for data reduction [1].
4.2.1. Measurements being performed.

5. Reduction of The Collected Data
5.1. [bookmark: _Hlk68546445]Open the DAVE software [1] and select Reduce NSE Data from the data reduction menu [2]. Upload the data files over different Q-values using the Open.echo Files from the file menu. The uploaded files will show up under the available data sets [3].
5.1.1. WIDE: Talent at the computer. Videographer: Obtain a few shots of talent clicking the mouse and typing on the keyboard to use as b-roll throughout the video.
5.1.2. SCREEN: To be provided by authors: Reduce NSE Data being selected. Authors: Please create screen capture videos for the shots labeled SCREEN and upload the videos to your project page: https://www.jove.com/account/file-uploader?src=19030828.
5.1.3. Files being uploaded, uploaded files available in data sets.

5.2. Using the Data Set tab, group the detector pixles in 2 by 2 to improve the signal-to-noise ratio. Apply the same binning to all files of Resolution, Cell, and Sample [1].
5.2.1. SCREEN: To be provided by authors: Detector pixels being grouped.

5.3. Ensure that the collected data is in the form of an echo signal [1]. Inspect the data over all pixel groups and mask those with poor signals by pressing the m key on the keyboard [2]. Press Enter to access a pop-up window to apply the same mask to all Fourier times [3]. 
5.3.1. SCREEN: To be provided by authors: Collected data is in the form of echo signal.
5.3.2. SCREEN: To be provided by authors: Data inspected, and poor signal being masked.
SCREEN: To be provided by authors:
5.4. Start fitting the resolution file from the uploaded file list by right-clicking on the desired file and selecting Fit Operations: Fit Echoes (Resolution) from the pop-up menu [1]. Ensure that the fits of the echo signals yield several fitting parameters [2]. 
5.4.1. SCREEN: To be provided by authors: File being selected, and Fit Operations being selected from menu.
5.4.2. SCREEN: To be provided by authors: The fits of the echo signals monitored.

5.5. To inspect the error associated with each fitting parameter over the entire detector, select Image Options and then select the fitting parameter of interest [1]. Then, right-click on the detector image to access a pop-up window showing an error bar map [2].
5.5.1. SCREEN: To be provided by authors: The error being associated, Image Options selected, and the fitting parameter being selected.
5.5.2. SCREEN: To be provided by authors: Error bar being viewed.

5.6. If the fit over a specific pixel is unsatisfactory, refit the signal over that pixel by selecting it, pressing the Fitting tab, and then pressing Fit Pixel [1]. Input new starting parameters for the phase and period in the Fitting tab [2].
5.6.1. SCREEN: To be provided by authors: Unsatisfactory fit being viewed, and signal being refitted. 
5.6.2. SCREEN: To be provided by authors: Tabs being selected to obtain a more satisfactory fit.

5.7. Reduce the Sample file by selecting the corresponding file from the uploaded and labeled file list, inspect all pixels and mask the poor ones as described above [1]. Then, right-click on the file and select Fit Operations: Import Phases [2]. 
5.7.1. SCREEN: To be provided by authors: File selected; unsatisfactory signals being masked.
5.7.2. SCREEN: To be provided by authors: File selected; tabs being pressed.

5.8. For the Resolution file, fit the echo signals as described before, with the values of the period unchanged and echo phase point imported from the Resolution fits [1]. Input the beam center for all data files by accessing the General tab and entering X and Y beam center values [2]. 
5.8.1. SCREEN: To be provided by authors: Echo signals being fitted.
5.8.2. SCREEN: To be provided by authors: Beam center being entered.

5.9. Once the fits are complete, calculate the normalized intermediate scattering function by clicking right on the desired Sample file from the list of fitted files and selecting Calculate I(Q) from the pop-up menu [1]. 
5.9.1. SCREEN: To be provided by authors: Desired sample file being selected, and the normalized intermediate scattering function calculated.

5.10. Enter the required information for the Resolution and Cell files and the number of Q-arcs in the pop-up window, then press OK to view results [2].
5.10.1. SCREEN: To be provided by authors: Information being entered and OK command given.


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

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.



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

6. Results: Analysis of Liposomal Suspensions with Different Deuteration Schemes
6.1. In the study, the NSE measurements of liposomal samples prepared with different deuteration schemes were carried out [1]. 
6.1.1. LAB MEDIA: Figure 5.

6.2. NSE measurements of membrane bending fluctuations are performed on fully contrasted liposomes [1]. 
6.2.1. LAB MEDIA: Figure 5 A. 

6.3. This deuteration scheme resulted in a large scattering length difference between the membrane core and deuterated fluid environment, significantly enhancing the scattering signal from the liposomal membranes [1] and improving the measurement statistics of bending dynamics [2]. 
6.3.1. LAB MEDIA: Figure 2 A. Video Editor: Emphasize on left panel.
6.3.2. LAB MEDIA: Figure 5 C.

6.4. On the other hand, NSE measurements of membrane thickness fluctuations of liposomes show deviations [1]. To isolate the thickness fluctuation signal,  (Q gamma) was divided by  [2], which showed that the excess dynamics due to thickness fluctuations follow a Lorentzian function in  [3].
6.4.1. LAB MEDIA: Figure 5 B.
6.4.2. LAB MEDIA: Figure 5 D.
6.4.3. LAB MEDIA: Figure 5 D. Video Editor: Emphasize on the curve.

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. 
· 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.
7.1. 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?
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.
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.


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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