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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?  Yes  
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?  No

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:  20
Number of Shots:  43 

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. Procedures involving animal subjects have been approved by Animal Care and Use Committee at the University of Shizuoka. 

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. Stripping the Muscle Layer and Preparing the Intestinal Sheet
2.1. [bookmark: _Hlk67591468]To begin, place the desired segments of intestinal tissue collected from Claudin 15 knockout mice into ice cold, bubbled Ringer’s solution [1] and cut along the mesenteric attachments to open each segment longitudinally [2].
2.1.1. WIDE: Establishing shot of talent placing the intestinal segments in Ringer’s solution.
2.1.2. Talent opening the segment longitudinally.

2.2. After trimming away the fat and connective tissue [1], return the segments to the ice-cold Ringer’s solution [2] and wash the pieces thoroughly [3]. 
2.2.1. Talent trimming away fat and connective tissue.
2.2.2. Talent placing the segments back into the solution. 
2.2.3. Talent washing the segments.

2.3. To strip the muscle layer, pour 2-3 milliliters of fresh, ice-cold, bubbled Ringer’s solution into a silicone rubber-covered dissection plate under a dissection microscope [1] and use pins to secure the ends of one intestinal tissue segment in the dish with the mucosal side facing down [2].
2.3.1. Talent pouring solution into a dissection plate under microscope.
2.3.2. SCOPE: Talent pinning the ends of the intestinal tissue.

2.4. Using fine forceps, bluntly dissect the muscle layer from the underlying mucosa, being careful not to tear or introduce any holes into the tissue [1-TXT].
2.4.1. SCOPE: Talent dissecting the muscle layer. TEXT: Remove serosa muscle layer within 10 min of harvest

2.5. Once the muscle has been removed, cut a piece large enough for a 5-millimeter diameter opening [1] and place the tissue onto a 5-millmeter piece of punched filter paper wet with Ringer’s solution mucosal side down [2], using a black background to ensure that the opening in the tissue is completely covered by the paper without wrinkles [3-TXT].
2.5.1. SCOPE: Talent cutting a piece of the tissue.
2.5.2. Talent placing tissue onto paper.
2.5.3. Shot of tissue on paper with opening covered and no wrinkles. TEXT: Repeat each mucosal preparation
3. [bookmark: _Hlk67583720]Mounting Intestinal Preparations in Ussing Chambers
3.1. To mount the intestinal preparations in an Ussing Chamber, first remove any solution from the chamber [1] and disassemble the chamber [2].
3.1.1. WIDE: Talent suctioning the solution from the Ussing chamber.
3.1.2. Talent disassembling chamber.

3.2. Lay the filter paper with the intestinal preparation mucosal side down in the mucosal side chamber [1], using the black markings to align the chamber window with the hole in the filter paper [2].
3.2.1. Talent laying the filter paper in the mucosal side chamber.
3.2.2. ECU: Alignment of the chamber’s window with the hole of the filter paper.

3.3. Carefully connect the Serosal side chamber to the Mucosal side chamber without moving the intestinal sheet [1]. Quickly refill both chambers with HEPES buffer [2] and place bubbling wands at the opposite end of each chambers, away from the membrane [3]. 
3.3.1. Talent connecting the two chambers.
3.3.2. Talent refilling the chambers.
3.3.3. Talent placing bubbling wands inside the chambers.

3.4. Reconnect the salt bridges [1] and check whether the voltage is stable [2]. Then pulse the current to ensure that the connections are okay [3] before allowing the system to equilibrate for about 15 minutes [4-TXT]. 
3.4.1. Talent reconnecting salt bridges.
3.4.2. Talent checking voltage.
3.4.3. Talent pulsing current. 
3.4.4. Talent setting timer, with setup visible in frame. TEXT: Repeat for each intestinal preparation

4. Measurement of Dilution Potential (Open Circuit Conditions) 
4.1. To perform a dilution potential experiment, first wash both sides of the chamber with 5 milliliters of fresh pre-warmed HEPES buffer per side [1].
4.1.1. WIDE: Talent adding fresh buffer.

4.2. Turn on the recording system [1] and set the range to 250 millivolts [2]. set the marker positions [3], set the recording system to measure [4], and Set the Ussing chamber systems to clamp mode [5]. When the measuring potential has stabilized [6], start the measurement [7].
4.2.1. Talent turning on the recording system.
4.2.2. Talent setting the range.
4.2.3. Talent setting marker positions. 
4.2.4. Talent setting recording system to measure.
4.2.5. Talent turning the chamber systems to clamp mode. 
4.2.6. Shot of stable measuring potential.
4.2.7. Talent starting measurement.

4.3. Quickly replace the HEPES buffer from the Mucosal side of the chamber with 5 milliliters of warmed dilution HEPES buffer supplemented with 75-millimolar sodium chloride [1].
4.3.1. Talent adding HEPES buffer with NaCl.

4.4. Once the membrane potential has peaked [1], replace the dilution buffer from the Mucosal side with fresh HEPES buffer [2-TXT]. 
4.4.1. Shot of peaked membrane potential.
4.4.2. Talent adding HEPES buffer. TEXT: Repeat for NaCl treatment for Serosal side as necessary

4.5. To ensure that the tissue is viable, add 10-micromolar Forskolin to the serosal side [1]. Once the membrane potential difference has reached a peak and is beginning to decline, the experiment is over [2-TXT]. 
4.5.1. Talent adding Forskolin. 
4.5.2. Shot of potential reaching peak, then declining.

5. [bookmark: _Hlk67590558]Transepithelial Electrical Conductance and Baseline Isc (Short-Circuit Conditions)
5.1. To measure the transepithelial electrical conductance and baseline short-circuit current, after washing both sides of the chamber as demonstrated [1], add 5 milliliters of fresh bubbled Ringer’s solution to each side [2] and set the range of the recording system to 2.5 volts [3].
5.1.1. Talent suctioning the Ringer’s solution.
5.1.2. Talent adding fresh solution.
5.1.3. Talent setting range to 2.5V.

5.2. Set the marker positions, set the recording system to measure, and set the Ussing chamber system to clamp mode [1]. Once the short-circuit current and conductance have stabilized [2], obtain a baseline measurement [3].
5.2.1. Talent setting marker position and/or recording system and/or chamber mode
5.2.2. Shot of stable current and conductance.
5.2.3. Talent starting measurement.

5.3. To ensure that the tissue is viable, add the adenylate cyclase activator to the Serosal side as demonstrated [1]. Once the membrane potential difference has reached a peak and has started to decline, the experiment is over [2].
5.3.1. Talent adding forskolin to serosal side.
5.3.2. Shot of potential reaching peak, then declining.
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: 178. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

6. Results: Transepithelial Electrical Conductance and Dilution Potential in Cldn15-/- Mice
6.1. In this representative analysis [1], the baseline transmucosal conductance of the middle small intestinal segment was lower in the Claudin 15 knockout mice under short circuit conditions [2] compared to that observed in wild type mice [3], while the baseline short circuit current was higher [4].
6.1.1. LAB MEDIA: Figures 3A and 3B.
6.1.2. LAB MEDIA: Figures 3A and 3B. Video Editor: Emphasize the red bar in Figure 3A
6.1.3. LAB MEDIA: Figures 3A and 3B. Video Editor: Emphasize the blue bar in Figure 3A
6.1.4. LAB MEDIA: Figures 3A and 3B. Video Editor: Emphasize the red bar in Figure 3B

6.2. Upon luminal sodium chloride dilution [1], a positive potential difference with respect to the serosal side was observed in wild type mice [2] but not in the Claudin 15 knockout mice [3]. Similarly, the relative permeability of sodium chloride was also decreased in the knockout animals [4].
6.2.1. LAB MEDIA: Figures 3C and 3D.
6.2.2. LAB MEDIA: Figures 3C and 3D. Video Editor: Emphasize the blue bar in Figure 3C
6.2.3. LAB MEDIA: Figures 3C and 3D. Video Editor: Emphasize the red bar Figure 3C
6.2.4. LAB MEDIA: Figures 3C and 3D.  Video Editor: Emphasize the red bar Figure 3D

6.3. Calculation of the absolute permeabilities [1] revealed that the absolute permeability of sodium decreased in the Claudin 15 knockout mice [2] while the absolute permeability of chlorine did not [3], suggesting that the decrease in the relative permeability is due to a decrease in the permeability of sodium [4].
6.3.1. LAB MEDIA: Figures 3E and 3F.
6.3.2. LAB MEDIA: Figures 3E and 3F. Video Editor: Emphasize the red bar in Figure 3E
6.3.3. LAB MEDIA: Figures 3E and 3F. Video Editor: Emphasize the red bar in Figure 3F
6.3.4. LAB MEDIA: Figures 3E and 3F.

6.4. As expected, the addition of forskolin to the serosal side of the chamber [1] did not cause a significant difference in the baseline short-circuit current between the knockout and wild type mice [2]. Since the intestinal segments demonstrated a response to forskolin, the membrane preparations were considered to be viable [3].
6.4.1. LAB MEDIA: Figure 3G.
6.4.2. LAB MEDIA: Figure 3G. Video Editor: Add bracket and n.s. text over data bars or similar “no difference” emphasis
6.4.3. LAB MEDIA: Figure 3G.



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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