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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: 19
Number of Shots: 26 

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.


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. Calibration of AFM Tip and Loading the Substrate and Solution

2.1. To begin, clean the cantilever tip and cantilever holder by immersing it in water and isopropanol solvents consecutively for several minutes to remove contaminants and organic adsorbates [1]. 
2.1.1. WIDE: Establishing shot of talent cleaning cantilever tip and holder 

2.2. Using the holder clamp or screw, load the cantilever into the holder [1] and connect the cantilever holder to the AFM [2]. 
2.2.1. Talent loading cantilever into the holder
2.2.2. Talent connecting cantilever holder to the AFM

2.3. Disconnect and remove the cantilever holder from the AFM stage [1] and add approximately 60 microliters of the imaging solution onto the cantilever tip, ensuring that the tip is fully immersed in the solution [2].
2.3.1. Talent removing the cantilever holder from the AFM stage
2.3.2. Talent adding imaging solution onto the cantilever tip

2.4. Cleave the sample immediately before the measurements to obtain a smooth and clean surface [1]. Rinse the sample with the imaging solution [2], then add approximately 100 microliters of the same imaging solution onto the sample surface [3] and place the cleaned substrate on the sample stage [4-TXT]
2.4.1. Talent cleaving the sample 
2.4.2. Talent rinsing the sample with imaging solution
2.4.3. Talent adding imaging solution onto the sample
2.4.4. Talent placing the  cleaned substrate on the sample stage TEXT: Substrate size: 1 x 1 cm2 wafer or as small as nanoparticles deposited on a surface

2.5. Return and secure the cantilever holder in its position on the stage [1]. Carefully lower the cantilever position until the solution droplets on the tip and the sample comes into contact [2]. Control the sample stage either using the instrument software or with a physical knob on the instrument body [3].
2.5.1. Talent securing the cantilever holder position on the stage
2.5.2. Talent lowering cantilever position, solution droplets on the tip
2.5.3. Talent controlling the sample stage

2.6. Allow the sample surface to chemically equilibrate and exchange ions with the imaging solution for about 10 minutes [1]. 
2.6.1. Sample surface in contact with imaging solution


3. Setting Instrument Parameters for Amplitude-Modulated AFM Measurements

3.1. Acquire a thermal graph while the tip is immersed in the solution [1]. 
3.1.1. Talent acquiring the thermal graph 

3.2. Tune the cantilever tip by setting the drive frequency at the resonance frequency and subsequently centering the phase shift at 90 degrees close to the resonance frequency [1].
3.2.1. SCREEN: To be provided by Authors: Cantilever tip being tuned by setting up the drive frequency and centering the phase shift at 90 degrees close to the resonance frequency

3.3. Locate the approximate height of the sample surface and carefully approach the tip until it engages with the surface by changing the setpoint amplitude to 70% of the free amplitude with the SetPoint parameter in the instrument software [1].
3.3.1. SCREEN: To be provided by Authors: Using Setpoint approximate height is located, cantilever tip approaching to sample, amplitude being changed and reaches to the setpoint value

3.4. Obtain a single force curve starting at a 200-nanometer distance from the surface using the Force panel of the instrument software. Before withdrawing the tip, re-tune and center the phase shift at 90 degrees [1]. 
3.4.1. SCREEN: To be provided by Authors:  Single force curve being obtained from the Force panel of the instrument software

3.5. Change the set amplitude to 70% of the free amplitude [1-TXT]. 
3.5.1. Talent changing the amplitude TEXT: DO not use low setpoint values 

3.6. Acquire a topographic image. For smooth surfaces such as mica, start with a 20 by 20 square nanometer image. For rougher surfaces, start by imaging larger areas before quickly locating an atomically smooth 20 by 20 square nanometer area to image [1]. 
3.6.1. SCREEN: To be provided by Authors: Topographic image is acquired. Area being selected for smooth and rough surfaces

3.7. Using the instrument software, reduce the Drive amplitude to approximately 0.25 nanometers and even lower when possible. Reduce the Set Point accordingly to be less than the drive amplitude and Acquire a test images. 
3.7.1. SCREEN: To be provided by Authors: Reduce the Drive amplitude, Set Point and test images being Acquired 

3.8. Acquire single force curves starting from a tip-sample distance of 200 nanometers. Subsequently, reduce the tip-sample distance for the force curves to 50, 10, and finally 5 nanometers [1]. 
3.8.1. SCREEN: To be provided by Authors: Single force curve being acquired from a tip-sample distance of 200 to 5 nm

4. Acquiring and Processing of 3D Force Maps

4.1. Set the tip-sample distance, z, to 2 to 5 nanometers and the Scan Area to 3 by 3 square nanometers with a Resolution of 64 by 64 pixels square. Set the Rate of Force Curve Acquisition to 200 to 800 Hertz, which corresponds to 15 to 120 seconds per 3 Dimensional datasets [1-TXT]. 
4.1.1. SCREEN: To be provided by Authors: Tip-sample distance, Scan Area, Resolution, and Rate of Force Curve Acquisition being set from the software. TEXT: or scan area: 10 x 10 nm2 ; resolution: 128 x 128 pixels2

4.2. As a starting point, choose a value for SetPoint such that the phase shift routinely drops to 50 to 60 degrees in each force curve, defining the setpoint as low as 50% of the free amplitude [1-TXT]. 
4.2.1. SCREEN: To be provided by Authors: Value for SetPoint is selected, and phase shift routinely drops to ~50–60 degree in each force curve

4.3. Verify that the software is recording four key observables needed to analyze the amplitude-modulated AFM data: tip height, amplitude, phase, and deflection [1]. 
4.3.1. SCREEN: To be provided by Authors: Software is verified for recording four key observables: tip height, amplitude, phase, and deflection

4.4. Load the raw data into a preferred analysis software for calculations and visualization [1]. 
4.4.1. SCREEN: To be provided by Authors: Raw data being loaded into analysis software for calculations and visualization

4.5. After analysis, save the processed results and the useful metadata. Save the measurement parameters important for transforming AFM observables to tip-sample force into a data file that can be used for subsequent analysis [1]. 
4.5.1. SCREEN: To be provided by Authors: Processed results and useful metadata parameters being saved


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

5. Results: Visualizing Solution Structure at Solid-Liquid Interfaces Using Three-Dimensional Fast Force Mapping

5.1. [bookmark: _Hlk70692456]The schematic of 3D force mapping is shown here [1]. As a representative example, a 3D force map of a muscovite mica surface in contact with water in xz [2] and xy data slices is provided [3].
5.1.1. LAB MEDIA: Figure 2A
5.1.2. LAB MEDIA: Figure 2B
5.1.3. LAB MEDIA: Figure 2C 

5.2. Comparison was performed between the 3D fast force mapping data with silicon AC55TS tip [1] and carbon USC-F5-k30-10 tip [2]. Average force profiles of the data set were obtained using the silicon [3] and carbon tip [4].
5.2.1. LAB MEDIA: Figure 3A
5.2.2. LAB MEDIA: Figure 3B
5.2.3. LAB MEDIA: Figure 3C Video Editor: Please emphasize the red line from the graph
5.2.4. LAB MEDIA: Figure 3C Video Editor: Please emphasize the blue line from the graph


Conclusion
1. [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.
1.1. 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?
1.2. 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?
1.3. 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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