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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:  14
Number of Shots:  44 

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.

Ethics Title Card

1.7. All the steps in this protocol comply with the Mayo Clinic (Rochester, MN) animal use guidelines.
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. Hair Removal
2.1. Begin by using an electric razor to shave the desired skin area for ultrasound or US measurements [1-TXT]. Apply the depilatory cream to the animal’s shaved skin with a cotton-tipped applicator [2]. Wipe the cream off after 30 to 60 seconds using a dry paper towel [3].
2.1.1. WIDE: Establishing shot of the talent shaving the desired skin area. TEXT: Anesthesia induction: 2%–3% Vaporized isoflurane in an anesthesia chamber
2.1.2. Talent applying depilatory cream.
2.1.3. Talent wiping the cream off using a dry paper towel.

2.2. Continue to wipe away the depilatory cream residue using wet gauze pads, ensuring that the hair removal is complete before beginning with the scans [1].

2.2.1. Talent wiping the cream off using wet gauze pads.
3. Animal Positioning

3.1. Turn on the US machine [1] and the heat lamp above the US platform [2]. Turn on the appropriate anesthesia valves for the corresponding US bays [3]. For cardiac measurements, place the animal in a prone position and angle it approximately 30 degrees to the right [4].
3.1.1. Talent turning on the US machine.
3.1.2. Talent turning on the heat lamp.
3.1.3. Talent turning on the anesthesia valves.
3.1.4. Talent placing the animal in a prone position and angling it.

3.2. For kidney measurements, place the animal in a straight and supine position [1]. Gently flatten the animal’s body to minimize the air pockets between the animal and the membrane [2].

3.2.1. Talent placing the animal in a straight and supine position.
3.2.2. Talent flattening the animal’s body.

4. Ultrasound Measurements 

4.1. In the imaging US software, select US Acquisition and allow the instrument to initialize [1]. To begin with, kidney imaging using B-mode, enter a name for the study in the appropriate dialog box [2]. Then, enter the animal ID in the appropriate dialog box [3]. Click on the tab labeled 3D to initialize 3D scanning [4].

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=19118058


4.1.1. SCREEN: Selecting US Acquisition and allowing the instrument to initialize.
4.1.2. SCREEN: Entering the name for the study in the dialog box.
4.1.3. SCREEN: Entering the animal ID in the dialog box.
4.1.4. SCREEN: Clicking on the tab labeled 3D.

4.2. Using the live camera feed, move the region of interest or ROI box to contain the kidneys [1]. Depending on the type of image desired, select Linear Array or Wobbler to choose the transducer [2]. Select from Fast Scan or Optimized for either transducer [3]. Click on Live View to see a live image of the desired viewing area [4].

4.2.1. SCREEN: Moving the ROI box to contain the kidneys.
4.2.2. SCREEN: Selecting Linear Array or Wobbler.
4.2.3. SCREEN: Selecting Fast Scan or Optimized.
4.2.4. SCREEN: Clicking on Live View to see the live image of the desired viewing area.

4.3. To move the transducer, click on the circular Go To button, and then click on the area of the mouse to be imaged [1]. Use the directional arrows with predetermined step sizes to finely adjust the transducer position [2]. Click on the arrow at the side of the Control Panel window to open the Settings Tray [3].

4.3.1. SCREEN: Clicking on the Go To button and then clicking on the area to be imaged.
4.3.2. SCREEN: Adjusting the transducer positions.
4.3.3. SCREEN: Clicking on the arrow at the side of the Control Panel to open the Settings Tray

4.4. Click on Scan Protocol to open scanning settings [1]. Determine the ideal focal depth and adjust the sliders for the time gain compensation or TGC to change the image contrast to best view the kidneys [2]. After achieving the desired settings, click on the arrow again to close the Settings Tray [3].

4.4.1. SCREEN: Clicking on Scan Protocol and opening scanning settings.
4.4.2. SCREEN: Determining the ideal focal length and adjusting the sliders for TGC to change image contrast.
4.4.3. SCREEN: Clicking on the arrow to close the Settings Tray.

4.5. Press the Acquire Static button to commence 3D scanning [1]. Once the scanning is complete, check the image quality by clicking on the blue download arrow to open the scan in Preview Mode [2]. Move through the 3D frames of the scan by dragging the red arrow at the top of the window [3]. 

4.5.1. SCREEN: Pressing the Acquire Static button.
4.5.2. SCREEN: Clicking on the blue download arrow and opening the scan in Preview Mode.
4.5.3. SCREEN: Dragging the red arrow to move through the 3D frames of the scan.

4.6. To zoom in or out, hold the Ctrl key and use the scroll button on the mouse [1]. Click on the M Mode tab to activate cardiac imaging [2]. Push the Heart Finder button to locate the heart [3]. Use the heat map to optimize the location of the transducer. Use the circular Go To button to move the transducer to the left ventricle [4].

4.6.1. SCREEN: Zooming in/out of the scan using the Ctrl and the scroll button.
4.6.2. SCREEN: Clicking on the M Mode tab to activate cardiac imaging.
4.6.3. SCREEN: Pushing the Heart Finder button to locate the heart.
4.6.4. SCREEN: Using the Go To button to move the transducer to the left ventricle.

4.7.  Go to the Live View and use the arrow buttons to place the transducer between the papillary muscles [1]. To verify the proper placement of the transducer, view the live M Mode trace [2]. Once the transducer is in the appropriate position, click on Acquire Sequence. Click on the blue download arrow to view the completed scan [3].

4.7.1. SCREEN: Using Live View and the arrow buttons to place the transducer between the papillary muscles.
4.7.2. SCREEN: Opening the live M Mode trace to verify the proper placement of the transducer.
4.7.3. SCREEN: Clicking on Acquire Sequence and then on the blue download arrow to view the completed scan.

5. Kidney Analysis (Mechanics of Analysis) and Cardiac Analysis 

5.1. Move the colored lines representing various planes to find the kidney in all the planes [1]. Click on Add to add a new segmentation. Provide a markup name for the file [2]. Use the Surface Cut button to add points around the outer edge of the kidney in multiple planes [3]. 

5.1.1. SCREEN: Moving the colored lines to find the kidney in all the planes.
5.1.2. SCREEN: Clicking on Add and providing a markup name for the file.
5.1.3. SCREEN: Adding points around the outer edge of the kidney using the Surface Cut.

5.2. Click on Apply to generate segmentation through the entire kidney [1]. Scroll through the different frames in each plane and edit any inaccurate regions by clicking on Edit  [2] and dragging the points to the correct location [3].

5.2.1. SCREEN: Clicking on Apply.
5.2.2. SCREEN: Scrolling through different frames and clicking on Edit.
5.2.3. SCREEN: Dragging the points to correct locations.

5.3. Use the Point Placement tool to trace the systole and diastole for each layer of heart tissue. Continue with the other layers of heart tissue [1]. Use the Edit function to modify the traces [2]. Select Apply to calculate the cardiac parameters [3]. View the Quantify tab and select Export Statistics to export all data as a *.csv file [4].

5.3.1. SCREEN: Tracing the systole and diastole using the Point Placement tool.
5.3.2. SCREEN: Using Edit to modify the traces.
5.3.3. SCREEN: Selecting Apply to calculate cardiac parameters.
5.3.4. SCREEN: Viewing the Quantify tab and selecting Export Statistics to export all data.

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=19118058


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

6. Results: 3D Robotic Ultrasound for In Vivo Analysis of Mouse Kidneys
 
6.1. It was observed that the surface area and volume data acquired from the segmentation of kidneys [1] and the caliper tool used to measure abnormalities could be used to measure cyst volumes accurately [2]. A clear difference was observed in the total kidney volume between age-matched control [3] and experimental mice [4].
6.1.1. LAB MEDIA: Figure 3A.
6.1.2. LAB MEDIA: Figure 3B. Video editor emphasize the yellow cross.
6.1.3. LAB MEDIA: Figure 4. Video editor emphasize the boxplot labeled ‘WT’.
6.1.4. LAB MEDIA: Figure 4. Video editor emphasize the boxplot labeled ‘Pkd1RC/RC’.

6.2. 3D visualization of the volume renderings was performed within the system, including rotations within 3D space [1]. 
6.2.1. LAB MEDIA: Figure 5.

6.3. The posterior epicardial layer appeared bright white [1] and followed a similar pattern to the posterior endocardial layer [2]. The anterior endocardial layer was traced along the highest contour [3]. The anterior epicardial layer appeared linear at the bottom of the image due to the prone positioning of the animal [4].
6.3.1. LAB MEDIA: Figure 2D. Video editor emphasize the topmost blue line.
6.3.2. LAB MEDIA: Figure 2D. Video editor emphasize the third blue line from the top.
6.3.3. LAB MEDIA: Figure 2D. Video editor emphasize the second blue line from the top.
6.3.4. LAB MEDIA: Figure 2D. Video editor emphasize the bottom-most blue line.


6.4. A normal mouse kidney was compared [1]  to a cystic mouse kidney [2] and a moderately calcified mouse kidney using ultrasound [3].

6.4.1. LAB MEDIA: Figure 7A.
6.4.2. LAB MEDIA: Figure 7B.
6.4.3. LAB MEDIA: Figure 7C.
































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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