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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.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

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.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, 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 sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps:  25
Number of Shots:  46 (9 SC) 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· 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: What is the scope of your research? What questions are you trying to 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.

What are the most recent developments in your field of research?
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.
What technologies are currently used to advance research in your field?
1.3. 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.
What are the current experimental challenges?
1.4. 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.

What significant findings have you established in your field?
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.

What research gap are you addressing with your protocol?
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.

What advantage does your protocol offer compared to other techniques?
1.7. 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.
How will your findings advance research in your field?
1.8. 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.
What new scientific questions have your results paved the way for?
1.9. 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.
What research questions will your laboratory focus on in the future?
1.10. 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.


Videographer: Obtain headshots for all authors available at the filming location.

Testimonial Questions (OPTIONAL): 

Videographer: Please capture all testimonial shots in a wide-angle format with sufficient headspace, as the final videos will be rendered in a 1:1 aspect ratio. Testimonial statements will be presented live by the authors, sharing their spontaneous perspectives.

· Testimonial statements will not appear in the video but may be featured in the journal’s promotional materials.
· Provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author delivering the testimonial. 
· Please answer the testimonial question live during the shoot, speaking naturally and in your own words in complete sentences.

How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.11. Enter author name, Enter author title: (authors will present their testimonial statements live)
Can you share a specific success story or benefit you’ve experienced—or expect to experience—after using or publishing with JoVE? (This could include increased collaborations, citations, funding opportunities, streamlined lab procedures, reduced training time, cost savings in the lab, or improved lab productivity.)
1.12. Enter author name, Enter author title: (authors will present their testimonial statements live)


Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) at the Chang Gung University


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 

2. Preparation of the Fixation Base and the Anesthetic
Demonstrator: Click here to enter name of demonstrator(s) 


2.1. To begin, mix agarose powder with double-distilled water in a microwavable flask to achieve a concentration of 4 percent weight per volume [1]. Microwave the mixture for 2 to 3 minutes until it reaches a boil without forming tiny bubbles [2].
2.1.1. WIDE: Talent adding agarose powder to a microwavable flask containing double-distilled water.
2.1.2. Talent placing the flask in the microwave and starting the heating process.

2.2. Allow the agarose solution to cool to approximately 60 degrees Celsius for about 3 minutes [1]. Then, carefully pour the cooled agarose into a 6-centimeter dish until the liquid height reaches half of the dish [2].
2.2.1. Talent placing the microwaved container on the work bench.
2.2.2. Talent pouring the agarose into the center of the dish to reach half the dish height.

2.3. Now, place the dish with its lid in a closed area for 20 to 30 minutes until the agarose has completely solidified [1].
2.3.1. Talent placing the covered dish in a closed cabinet or designated area.

2.4. Next, prepare new copper wires by cutting them into 5-millimeter lengths [1], ensuring each piece of tissue has 6 to 8 pieces of copper wire ready for use [2].
2.4.1. Talent measuring and cutting copper wire.
2.4.2. Talent placing the cut wires into a labeled container.

2.5. Dissolve crystalline carbamoylcholine chloride in sterile PBS to a final concentration of 10 micromolar, using 200 microliters for one intestinal loop [1].
2.5.1. Talent adding crystalline carbamoylcholine chloride to a tube containing sterile PBS and mixing gently.

2.6. For the anesthetic, dissolve 2,2,2-tribromoethanol in 2-methyl-2-butanol to prepare the stock solution [1].
2.6.1. Talent adding 2,2,2-tribromoethanol powder to a container with 2-methyl-2-butanol.

2.7. Dilute the stock solution with sterile PBS so the final working solution contains 30 milligrams per milliliter of 2,2,2-tribromoethanol and 3 percent volume per volume of 2-methyl-2-butanol [1]. Vortex the solution at maximum speed of 8 for approximately 1 minute until no pellet remains [2].
2.7.1. Talent pipetting stock solution into sterile PBS and mixing by pipetting up and down.
2.7.2. Talent securing the container on the vortex mixer.

2.8. Store the stock solution in the dark at 4 degrees Celsius to prevent degradation [1-TXT]. Before anesthesia, draw the stock solution into sterile PBS and mix well to ensure even dispersion, achieving a final dose of 250 milligrams per kilogram per mouse [2].
2.8.1. Talent placing the labeled stock solution in a dark storage area inside a refrigerator. TXT: Do not store for more than 1 month
2.8.2. Talent drawing up stock solution into a syringe containing sterile PBS and mixing by gentle inversion.



3. Mouse Intestinal Inoculation via Loop Injection
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. After anesthetizing a 6 to 8-week-old mouse, place it on a heating pad to maintain its body temperature [1-TXT].
3.1.1. Talent placing the anesthetized mouse on a heating pad. TXT: Anesthesia: 200 μL of 2,2,2-tribromoethanol (250 mg/kg per mouse)

3.2. Sterilize the skin surface of the mouse with alcohol [1] and make an incision in the left lower abdomen [2] to expose the cecum while maintaining anesthesia [3].
3.2.1. Talent wiping the mouse’s abdominal skin with an alcohol-soaked swab.
3.2.2. Talent making an incision in the left lower abdomen.
3.2.3. Talent gently lifting and exposing the cecum.

3.3. Now, identify the ileum or proximal colon [1]. Place the intestinal loop on sterile gauze [2] and secure both ends with arterial clamps to create a 3-centimeter-long closed loop [3].
3.3.1. Talent pointing to the identified ileum or proximal colon.
3.3.2. Talent positioning the intestinal loop on sterile gauze.
3.3.3. Talent applying arterial clamps to secure both ends.

3.4. Rinse the organ on the gauze with sterile PBS [1].
3.4.1. Talent rinsing the intestinal loop with PBS while on gauze.

3.5. Under anesthesia, inject no more than 200 microliters of sterile PBS or carbamoylcholine chloride reagent into the ligated intestinal loop [1]. After 30 minutes of treatment, harvest the intestinal loop from the euthanized animal [2-TXT].
3.5.1. Talent injecting the reagent into the secured intestinal loop.
3.5.2. Talent removing the intestinal loop with forceps. TXT: Euthanasia: Cervical dislocation


4. Tissue Fixation and Staining
Demonstrator: Click here to enter name of demonstrator(s) 
4.1. Using forceps, hold the intestinal loop [1] and gently rinse it in sterile PBS [2].
4.1.1. Talent picking up and holding the loop with forceps.
4.1.2. Talent adding PBS on the loop.

4.2. Cut open the intestinal loop longitudinally [1] and rinse the tissue again in sterile PBS [2]. Flatten the tissue in a 6-centimeter dish and use copper wire segments to anchor it onto the agarose base [3].
4.2.1. Talent cutting along the length of the intestinal loop with scissors.
4.2.2. Talent submerging the opened tissue in PBS for rinsing.
4.2.3. Talent positioning the tissue flat and securing it with copper wire on the agarose surface.

4.3. Now, add 10 milliliters of 4 percent paraformaldehyde solution to the dish to fix the tissue for 12 to 24 hours [1].
4.3.1. Talent pouring paraformaldehyde solution into the dish containing the tissue.

4.4. After incubation, wash the tissue at least 3 times with PBS to remove any residual paraformaldehyde [1].
4.4.1. Talent adding the tissue with PBS to wash it.

4.5. Next, immerse the tissue in 10 milliliters of blocking buffer, consisting of PBS supplemented with 0.4 percent Triton X-100 and 3 percent BSA [1], and store it at 4 degrees Celsius for 12 to 24 hours [2].
4.5.1. Talent adding PBS, triton, BSA mix.
4.5.2. Talent placing the tissue in refrigerator.

4.6. Then, prepare a staining solution containing Wheat Germ Agglutinin and Phalloidin in blocking buffer [1-TXT]. Stain the tissue in this solution while shaking at 120 revolutions per minute at 4 degrees Celsius for 12 to 24 hours [2].
4.6.1. Talent pipetting Wheat Germ Agglutinin and Phalloidin into blocking buffer. TXT: Wheat Germ Agglutinin (WGA, 1:200); Phalloidin (1:500) 
4.6.2. Talent placing the dish with tissue on a shaker set at 120 revolutions per minute at 4 degrees Celsius.

5. Image Capture by Multiphoton Microscopy, Image Analysis and Mucus Quantification 
Demonstrator: Click here to enter name of demonstrator(s) 
5.1. After washing the tissue at least 3 times with PBS [1], anchor it on agarose with copper wires in a 6-centimeter dish with 10 milliliters of PBS [2].
5.1.1. Talent adding the tissue with PBS.
5.1.2. Talent positioning the tissue on agarose and securing it with copper wire.

5.2. Acquire 100 optical sections of the intestinal tissue and associated secreted mucus, covering a depth of 99 micrometers, using a multiphoton microscope equipped with a high numerical aperture objective lens for deep tissue imaging [1]. Set the excitation wavelength to 750 nanometers [2], collect emission signals using BP-500 to 550 nanometers and BP-565 to 610 nanometers bandpass filters [3], and set the scanning speed to 8 [4].
5.2.1. Talent placing the sample and adjusting the multiphoton microscope.
5.2.2. SCREEN: Show the excitation wavelength set to 750 nanometers in the microscope control software.
5.2.3. SCREEN: Display the selected BP500-550 nanometer and BP565-610 nanometer bandpass filters in the settings menu.
5.2.4. SCREEN: Show the scanning speed set to 8 on the microscope control interface.

[bookmark: _Hlk162020732][bookmark: _Hlk203170338]Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible :
5.3. To measure the volume of each mucus particle in the WGA channel, open the image stack in Imaris by dragging and dropping the file onto the Arena page [1]. Click the Surface icon to start the surface creation workflow and follow the standard steps to segment and quantify particle volumes within the z-stack [2].
5.3.1. SCREEN: Show the user dragging and dropping the image stack file into the Arena page in Imaris.
5.3.2. SCREEN: Show the user clicking the Surface icon and the appearance of the segmentation workflow interface.

5.4. Exclude mucus particles smaller than 1,000 cubic micrometers, as these are mostly goblet cells [1].
5.4.1. SCREEN: Show the user applying the filter to exclude particles under 1,000 cubic micrometers in the software settings.

5.5. Sum the total volume of secreted mucus for each group [1].
5.5.1. SCREEN: Display the calculated total mucus volume per group in Imaris.

5.6. Finally, analyze and compare the total mucus volume between groups by entering the volume values into the Column section of the statistical software [1] and perform a non-parametric Mann-Whitney test [2].
5.6.1. SCREEN: Show the user entering mucus volume data into the Column input of the statistical software.
5.6.2. SCREEN: Display the Mann-Whitney test being selected and executed.

5.6.3. 

Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 135.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. In PBS-treated small intestine and colonic tissues, WGA-positive mucus was predominantly localized within goblet cells at the epithelial surface [1].
6.1.1. LAB MEDIA: Figure 3A. Video editor: Highlight the blue mucus in the two PBS images in the top row.

6.2. Following carbamoylcholine chloride treatment, the amount of WGA-positive mucus in the intestinal lumen increased noticeably in both small intestine and colon [1], but the mucus was dispersed sporadically rather than forming a continuous layer [2].
6.2.1. LAB MEDIA: Figure 3A. Video editor: Highlight the blue mucus in CCh images in the bottom row.

6.3. The volume of goblet cell-associated WGA-positive mucus was significantly reduced after carbamoylcholine chloride treatment in both small intestine and colon, indicating active secretion [1].
6.3.1. LAB MEDIA: Figure 2A. Video editor: Highlight the yellow mucus drops pointed by red arrowheads in CCh images on the bottom row.

6.4. All goblet cell mucus volumes in PBS-treated tissues were below 1,000 cubic micrometers [1].
6.4.1. LAB MEDIA: Figure 2B. 

6.5. WGA-positive items exceeding 1,000 cubic micrometers were classified as secreted mucus in the lumen [1].
6.5.1. LAB MEDIA: Figure 4A. Video editor: Highlight the portion above the 100 mark on Y axis.

6.6. Carbamoylcholine chloride treatment increased the total volume of secreted mucus by approximately 5 to 20 times in both small intestine and colonic tissues [1].
6.6.1. LAB MEDIA: Figure 4C. Video editor: Highlight the tall red bars in both small intestine and colon graphs.



NOTE to Authors: 
It's better if you upload each screen recording after naming each file according to the corresponding shot number (3-digit bullet, e.g, 2.2.1, 2.1.3, etc). 

But if you prefer to record all the steps together and upload a single screen capture file, that is okay.
In this case, you need to indicate the corresponding timestamp against each shot.
For example if the action described in shot 2.1.2 is present in the file name xxx.mp4 and is in between timestamp 00:30 to 00:45 then write as following in script above (shown in red font below). 
Example, shot 2.1.2 SCREEN: performing ........... action.   xxx.mp4 00:30-00:45.
                        2.2.2 SCREEN: clicking on.................button... xxx.mp4 01:00-01:25

Please note that every shot (3-digit step) should have the best corresponding video clip of only 20 to 25 seconds and not more than that, so that the voice narration can match the duration.

If a particular shot takes minutes to complete, we can choose timestamps at the beginning and end of the process so that the total time is again within the 25-second limit.
Example: 3.1.1 SCREEN: Clicking on the 'analyze and plot' button, analysis in progress and the graph being plotted.  xxx.mp4 00:00-00:10 and 02:30-02:40
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