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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?
YES  
SCOPE shots: 3.1.1 to 3.7.1 , 3.9.1 to 3.11.1
Authors, please use your microscope camera to film the SCOPE shots and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21274103

Please follow the guidelines given at the end of this script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No 

3. Filming location: Will the filming need to take place in multiple locations?   No



4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. No  


Current Protocol Length
Number of Steps: 22
Number of Shots: 38 (Scope 17) 

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


Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context. Answers are slightly edited according to journal guidelines.

INTRODUCTION:
REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Émilie Viennois: We study the role of micro-RNA in host-microbiota interaction and explore their potential as new therapeutics in IBD.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Émilie Viennois: Current methods lack reliable tools to assess early-life gut barrier integrity. This protocol addresses that gap by enabling accurate investigation of developmental factors underlying chronic diseases. 
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


CONCLUSION:
What does this protocol allow researchers to study or measure?
1. 
1.1. 
1.2. 
1.3. 
1.3. Louis Berthet: This protocol offers a powerful strategy to study how specific molecules impact neonatal gut barrier function.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


Describe the most important consideration or challenge when performing this protocol.
1.4. Louis Berthet: Alongside training, swiftness and precision are required to ensure correct handling of the animals and optimal conditions for permeability assay.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


Are there any additional methods or analyses that can be performed following this procedure?
1.5. Louis Berthet: Colonic permeability changes can be validated using independent assays, such as qPCR quantification of tight junction–related transcripts to confirm barrier modulation.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


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


Ethics Title Card
This research has been approved by the French Ministry of Higher Education, Research and Innovation 


Protocol  
2. Gavage of Neonatal Mouse Pups
Demonstrator: Louis Berthet 

NOTE to Authors: Please consider the following key points for shots involving live animals/survival surgery (as applicable) to avoid raising concerns by JoVE’s veterinary reviewers.
•	If lifting the animal by the tail, hold it close to the tail base, not far from it.
•	Shave 150% of the area surrounding a surgical site (preferably using a depilatory cream). Ensure that there are no skin injuries and no fur in the surgical field.
•	Prep the surgical site with both iodine-based scrubs and alcohol.
•	Use sterile gloves only for surgery (not examination or non-sterile gloves).
•	Make skin incisions with a surgical blade, not scissors.
•	Avoid using silk thread for closing skin incisions in survival surgeries.

2.1. To begin, place clean paper towels on a disinfected heating pad set to approximately 38 degrees Celsius [1].
2.1.1. WIDE: Talent placing clean paper towels onto the surface of a disinfected heating pad.

2.2. Wash gloves with 70 percent ethanol prior to opening the animal cages to reduce odor transfer to the pups and limit the risk of cannibalization [1].
2.2.1. Talent applying 70 percent ethanol to gloved hands and rubbing them thoroughly.

2.3. Now, transfer the dam to a separate cage located in another room to minimize stress caused by the pups’ vocalizations [1]. Rub cleaned gloves with nesting materials to prevent the transfer of external odors to the pups during gavage [2].
2.3.1. Talent gently moving the dam from the original cage to a clean cage, then exiting the room.
2.3.2. Talent rubbing gloved hands against nesting material inside the cage.

2.4. Measure the distance from the xiphoid process to the snout of a pup to mark the maximum insertion length on the feeding needle [1].
2.4.1. Talent aligning a pup beside a feeding needle and marking the measured distance between the xiphoid process and the snout on the needle.

2.5. To begin intra-esophageal gavage, attach the head of the feeding needle to a syringe using sterile technique [1] and draw more than the desired volume of gavage solution to avoid air bubble administration [2].
2.5.1. Talent using sterile technique to connect a feeding needle to a syringe.
2.5.2. Talent drawing up excess gavage solution.

2.6. Using the thumb and index finger of the non-dominant hand, gently pinch the skin between the scapulas to lift the pup [1].
2.6.1. Talent lifting the pup by pinching the skin between its scapulas.

2.7. Hold the pup in a near-horizontal position and insert the feeding needle into the oral cavity [1], advancing it perpendicularly toward the pharynx until it reaches the back of the throat [2]. Then, slide the needle to either side of the oral cavity to avoid the tongue while maintaining the same angle and depth [3].
2.7.1. Talent positioning the pup horizontally.
2.7.2. Talent guiding the needle into the oral cavity until it reaches the throat.
2.7.3. Talent adjusting the needle position laterally within the pup’s mouth while keeping it at the same depth.

2.8. Slowly tilt the pup’s head backward while adjusting the needle angle [1] until the syringe, head, and back are aligned, with the head slightly inclined toward the back [2].
2.8.1. Talent tilting the pup’s head back.
2.8.2. Shot of aligned syringe, head, and spine in a continuous line.

2.9. Then, let the syringe descend slowly under its own weight, without applying pressure [1], until the insertion mark approaches or reaches the level of the snout [2].
2.9.1. Talent holding the pup still as the syringe naturally lowers.
2.9.2. Shot of syringe near the marked insertion point at the snout.

2.10. Quickly dispense the desired volume of gavage solution once the insertion mark is reached or nearly reached [1]. Next, gently withdraw the needle, maintaining the same angle as during insertion [2].
2.10.1. Talent quickly pressing the syringe plunger to deliver the solution.
2.10.2. Talent slowly pulling the needle out while preserving the same alignment.

2.11. Place the pup on the paper towel previously laid on the heating pad and monitor for recovery, ensuring normal breathing resumes within 20 seconds [1]. Once the pup has recovered, place it back into the nest and regroup it with the dam [2].
2.11.1. Talent setting the pup down on the heated paper towel.
2.11.2. Talent gently transferring the pup back into the nest with the dam.



3. Neonatal Mouse Pup Colon Retrieval and Tissue Mounting 
Demonstrator: Émilie Viennois 

3.1. After euthanizing the animal, apply 70 percent ethanol to the abdomen of the animal [1-TXT].
3.1.1. SCOPE: dabbing 70 percent ethanol onto the animal's abdomen using a soaked gauze pad. TXT: Euthanasia: Decapitation of pups up to DOL 10; Cervical dislocation of pups of age superior to DOL 10 

3.2. Using forceps, pinch the abdominal skin and peritoneum [1], then make a large transverse incision with fine scissors, oriented perpendicular to the rostral–caudal axis, without cutting into the intestine [2].
3.2.1. SCOPE: using forceps to lift the abdominal wall.
3.2.2. SCOPE:  making a wide transverse cut with fine scissors.

3.3. Now, gently insert the fine scissors into the incision and extend the cut laterally through the peritoneum on both sides [1].
3.3.1. SCOPE: Shot of laterally cut animal.

3.4. Using forceps and fine scissors, open the superior and inferior parts of the peritoneum by cutting from the thoracic region to the lower pelvic area [1]. Then, identify the distal colon and make an incision parallel to its axis, moving toward the rectum [1].
3.4.1. SCOPE: holding tissue with forceps and extending the incision upwards and downwards along the body with scissors.
3.4.2. SCOPE:  pointing to the distal colon and making a lengthwise incision along its axis toward the rectum.

3.5. Now, make an incision in the terminal portion of the colon to mobilize it [1] and gently pull the colon to proceed toward the cecum, removing any connective or fat tissue encountered [2].
3.5.1. SCOPE:  cutting into the terminal section of the colon near the rectum.
3.5.2. SCOPE:  slowly pulling the colon out and clearing surrounding fat or connective tissue.

3.6. Free the colon from the abdomen by cutting at the ileocecal junction, just above the cecum [1]. Discard the cecum and the initial few millimeters of the proximal colon [2], then collect one or two colon samples that are larger than the aperture of the Ussing slider [3].
3.6.1. SCOPE: making a precise cut at the ileocecal junction to detach the colon from the cecum.
3.6.2. SCOPE: discarding the cecum.
3.6.3. SCOPE: trimming off a short segment of proximal colon, then collecting one or two appropriate-sized samples.

3.7. With the scissors closed, apply light pressure and slide from the proximal to distal end to remove fecal content from the flattened biopsy [1].
3.7.1. SCOPE: holding closed scissors and gently sliding them along the colon sample to push out feces.

3.8. Next, place the emptied piece of colon into ice-cold Krebs-Ringer bicarbonate buffer [1]. Lightly dry the previously cleaned colon sample using a paper towel to remove any excess moisture [2].
3.8.1. Talent placing the cleaned colon sample into a container filled with ice-cold Krebs-Ringer bicarbonate buffer.





3.8.2. Talent dabbing the colon tissue gently with a paper towel to absorb surface moisture.

3.9. Then, place the colon sample under a magnifying glass [1] and carefully insert one blade of fine scissors into the luminal part to cut it open [2].
3.9.1. SCOPE: positioning the colon under a magnifying lens.
3.9.2. SCOPE: gently inserting one scissor blade into the lumen to make a longitudinal cut.

3.10. Using fine forceps, mount the tissue on the white part of the slider with the luminal side facing upward toward the operator [1].
3.10.1. SCOPE: using fine forceps to lay the colon tissue onto the white slider, carefully orienting the lumen upwards.

3.11. Finally, close the slider under a binocular microscope and inspect for any tissue displacement [1]. While maintaining gentle pressure to keep the slider closed, insert it into the Ussing chamber with the lumen, marked by the transparent part of the slider, facing to the left [2-TXT].
3.11.1. SCOPE: closing the slider under a microscope and visually confirming that the tissue remains in position.
3.11.2. SCOPE: pressing lightly on the slider and inserting it into the Ussing chamber with correct orientation. TXT: Perform the colonic permeability assay



3.11.3. 

Results
4. Results 

4.1. Colonic permeability was quantified by calculating time-dependent flux of fluorescein isothiocyanate–dextran or horseradish peroxidase from Ussing chamber measurements for each experimental group [1]. The flux pattern varied in the presence of micro-RNAs when compared to the control [2]. 	Comment by Poornima  G: Authors: Please check if this statement is okay to put 	Comment by Poornima  G: Please check if all the results are correctly described and if the figure numbers are correct
4.1.1. LAB MEDIA: Figure 7
4.1.2. LAB MEDIA: Figure 7 Video editor: Highlight the curve for miR A and mirR B

4.2. Anomalies in flux evolution were identified by examining individual sample trajectories, as flux values were expected to remain stable across time points [1].
4.2.1. LAB MEDIA: Figure 8. Video editor: Serially highlight the curves.

4.3. Addition of 10 millimolar EDTA at time zero resulted in a marked increase in flux compared with control samples while maintaining a similar overall flux evolution pattern [1].
4.3.1. LAB MEDIA: Figure 8. Video editor: Highlight the red curve corresponding to sample number 6 (EDTA treated).


NOTE to the Authors:

You have two options for filming and submitting the SCOPE footage only if your microscope is equipped with camera:

Option 1: Uploading Separate Clips (Recommended)

Please upload a separate video file for each scope shot (tagged as SCOPE), naming the file according to the shot number (e.g., 2.4.3, 1.5.1, 3.2.1, 3.1.3, etc.).

- Each clip must be a maximum of 20 to 25 seconds to match the voice narration.
- If an action takes longer, provide only the best, most representative 20-25 second segment.



Option 2: Uploading a Single Continuous Video

If you prefer to record all steps together and upload a single video file, that is acceptable. In this case, you must write the precise timestamp for each shot within the script.

For example, if the action described in shot 2.1.2 is present in the file xxx.mp4 and occurs between timestamps 00:30 and 00:45 , then write the following in the script after each shot description or as a comment bubble.
(write the file name and timestamp after each shot): [File name] [Start Time]-[End Time]
 

- Example 	2.1.2  SCOPE: performing ...........action. xxx.mp4 00:30-00:45
1.2.2 SCOPE: cutting the…..........action. xxx.mp4 01:10-01:20

- The duration between the start and end times for each shot must be limited to 20 to 25 seconds.

- If a shot is longer than 25 seconds, choose two short segments (one at the beginning and one at the end) that collectively do not exceed 25 seconds.
- Example: 3.1.1 SCOPE: inserting a needle... xxx.mp4 00:00-00:10 and 02:30-02:40
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