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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.

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. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

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: 17
Number of Shots: 39

Interviews
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.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims 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 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
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 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
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 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
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 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
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 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
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 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
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 20 or fewer words.


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

Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) at Tel Aviv 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. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Developing Murine Models for the Study of Colon Cancer Progression
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin, give a single intraperitoneal injection of azoxymethane, or AOM (A-O-M) at 12 milligrams per kilogram of body weight to each 6-week-old female wild-type and systemic cannabinoid receptor 2 knockout mice [1-TXT]. At 3 days after AOM injection, provide the mice with 2.5 percent dextran sodium sulfate, or DSS (D-S-S) in the drinking water for 7 days during weeks 1, 4, and 7 to develop the AOM-DSS-induced mouse model of colitis-associated colorectal cancer [2].
2.1.1. WIDE: Talent administering an intraperitoneal injection of azoxymethane to the mice. TXT: Mouse strain: C57Bl/6J 
2.1.2. Talent providing the mice with drinking water containing 2.5 percent dextran sodium sulfate.
2.2. Record the body weights [1]. Perform fecal occult blood testing [2] and conduct colonoscopy during week 7, before administering the third DSS cycle, to monitor cancer progression in all mice [3]. 
2.2.1. Talent recording the body weight of mice.
2.2.2. Talent performing fecal occult blood testing.
2.2.3. Talent performing a colonoscopy on mice.
2.3. Next, inject 5-week-old male and female adenomatous polyposis coli-multiple intestinal neoplasia, or ApcMin/+ (A-P-C min plus) mice with 700 nanograms of osteogenic growth peptide, or OGP (O-G-P), or a vehicle control once per week for 4 weeks [1].
2.3.1. Talent administering an injection of OGP or the vehicle control to an ApcMin/+ mouse.
2.4. At 1 day before sacrifice at 9 weeks of age, collect the fecal samples [1]. Immediately after sacrifice, perform the adenoma count [2].
2.4.1. Talent collecting a fecal sample from an ApcMin/+ mouse.
2.4.2. Talent performing the adenoma count immediately after sacrifice.

3. Fecal Collection and Preparation for Luminol Assay
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Record the weight of each 2-milliliter tube before collecting the feces [1]. In a biosafety hood, place the mouse in a clean, empty cage to reduce stress [2], position a pre-weighed tube toward the rectum, and allow the fecal matter to fall into the tube [3].
3.1.1. Talent weighing an empty 2-milliliter tube.
3.1.2. Talent placing a mouse in a clean, empty cage inside the biosafety hood.
3.1.3. Talent positioning the pre-weighed tube toward the rectum and collecting the fecal matter.
3.2. Weigh each tube containing the feces [1]. Subtract the weight of the empty tube from the weight of the tube containing the feces to determine the fecal weight [2].
3.2.1. Talent weighing a 2-milliliter tube containing the feces.
3.2.2. Talent calculating the fecal weight by subtracting the empty-tube weight.
3.3. Add 2 milliliters of 0.03 molar sodium hydroxide to the feces [1] and vortex thoroughly for 5 minutes [2]. Centrifuge the tube at 500 g for 5 minutes at room temperature [3].
3.3.1. Talent adding 2 milliliters of 0.03 molar sodium hydroxide to the feces.
3.3.2. Talent placing the tube on the vortex mixer.
3.3.3. Talent placing the tube in the centrifuge.
3.4. Without disturbing the fecal matter at the bottom of the tube, transfer and dilute the supernatant in a new 1-milliliter tube to obtain a final concentration of 1 milligram of feces per milliliter [1].
3.4.1. Talent transferring and diluting the supernatant in a new 1-milliliter tube without disturbing the fecal matter.
4. Generation of Standard Curve for Hemoglobin
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Use a 25-gauge needle to puncture the facial vein slightly behind the mandible, in line with the angle of the oral commissure and anterior to the ear canal [1]. Use a capillary tube to collect approximately 10 microliters of blood [2]. Immediately place the capillary tube on a hemoglobin test strip pre-loaded into the hemoglobinometer [3] and record the hemoglobin concentration [4].
4.1.1. Talent puncturing the facial vein with a 25-gauge needle.
4.1.2. Talent collecting approximately 10 microliters of blood with a capillary tube.
4.1.3. Talent placing the capillary tube on the pre-loaded hemoglobin test strip.
4.1.4. Talent recording the hemoglobin concentration from the hemoglobinometer.
4.2. Next, collect 20 to 90 microliters of blood in a heparin-coated or ethylenediaminetetraacetic acid-coated blood collection tube [1]. Use sterile gauze to apply mild pressure to the facial vein as needed to stop the bleeding [2].
4.2.1. Talent collecting blood in a coated blood collection tube.
4.2.2. Talent applying mild pressure to the facial vein with sterile gauze.
4.3. Based on the hemoglobin concentration obtained from the hemoglobinometer, dilute the blood in a luminol working solution containing 0.01 molar luminol and 0.03 molar sodium hydroxide to obtain a hemoglobin concentration of 10,000 nanograms per milliliter [1]. Add 100 microliters of this solution, equivalent to 1,000 nanograms of hemoglobin, to the first well of a black, flat-bottom 96-well plate [2]. Add 50 microliters of the plain luminol working solution to each remaining well [3].
4.3.1. Talent diluting the blood in the luminol working solution.
4.3.2. Talent adding 100 microliters of the hemoglobin solution to the first well.
4.3.3. Talent adding 50 microliters of the luminol working solution to the remaining wells.
4.4. Perform half-serial dilutions of simple hemoglobin to prepare seven concentrations and a zero concentration [1-TXT]. Leave the eighth well without the hemoglobin solution and retain only 50 microliters of the luminol working solution to create a negative hemoglobin control [2].
4.4.1. Talent performing the 1-to-2 serial dilution across the wells. TXT: Hb concentration: 500, 250, 125, 62.5, 31.25, 15.625, 7.81, and 0 ng 
4.4.2. Talent leaving the eighth well with only 50 microliters of the luminol working solution.
4.5. Add 5 micrograms of feces from a naïve wild-type mouse to every well and mix thoroughly [1]. Include a blank well containing only 50 microliters of the luminol working solution and no feces to detect contamination in the luminol or hydrogen peroxide solutions [2].
4.5.1. Talent adding feces to the standard-curve wells and mixing the contents.
4.5.2. Talent preparing a blank well containing only the luminol working solution.
4.6. Immediately before reading the plate, use a multichannel pipettor to add 50 microliters of 0.03 percent hydrogen peroxide to every well, including the blank, and mix by pipetting up and down 2 to 3 times [1]. Read the plate within 1 minute after adding the hydrogen peroxide [2]. Determine the chemiluminescence signal as a ratio to the blank to eliminate the background signal [3]. Calculate the standard-curve equation by linear regression using nanograms of hemoglobin per microgram of feces on the x-axis and the chemiluminescence output from the luminometer on the y-axis [4].
4.6.1. Talent adding hydrogen peroxide to the wells with a multichannel pipettor and mixing by pipetting up and down.
4.6.2. Talent placing the 96-well plate in the microplate reader.
4.6.3. SCREEN: Show the calculations of the chemiluminescence signal relative to the blank.
4.6.4. SCREEN: Show calculation of the standard-curve equation by linear regression.

5. Experimental Sample Analysis
Demonstrator: Click here to enter name of demonstrator(s) 

5.1. In a 96-well plate, combine 5 micrograms of feces from the 1-milligram-per-milliliter fecal solution in 0.03 molar sodium hydroxide with 50 microliters of the luminol working solution [1]. Prepare the samples in duplicate or triplicate and include a blank containing 50 microliters of the luminol working solution in each read [2].
5.1.1. Talent combining the fecal sample with the luminol working solution in a 96-well plate.
5.1.2. Talent preparing replicate sample wells and a blank well.
5.2. Immediately before reading the plate, use a multichannel pipettor to add 50 microliters of 0.03 percent hydrogen peroxide to each well and mix by pipetting up and down 2 to 3 times while avoiding bubble formation and ensuring to read the plate within 1 minute [1]. 
5.2.1. Talent adding hydrogen peroxide to each well and mixing without forming bubbles.
5.3. Read the plate at 425 nanometers using a luminometer or a spectrophotometer with a luminescence setting [1]. Calculate the hemoglobin concentration in nanograms per microgram of feces for each experimental sample using the standard-curve linear equation [2].
5.3.1. Talent placing the plate in the luminometer or spectrophotometer. (Authors: Please specify if we need to use the term luminometer or spectrophotometer here?)
5.3.2. SCREEN: Show the calculation of the hemoglobin concentration of each experimental sample.











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: 118.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. Wildtype and cannabinoid receptor 2 knockout mice treated with AOM and DSS showed that cannabinoid receptor 2 knockout mice had significantly higher fecal occult blood measurements [1] than wildtype mice [2].
6.1.1. LAB MEDIA: Figure 2. Video editor: Please emphasize the line corresponding to X-axis label CB2 -/-.
6.1.2. LAB MEDIA: Figure 2. Video editor: Please emphasize the line corresponding to X-axis label WT. 
6.2. In mice treated with AOM and DSS, fecal occult blood measurements significantly correlated with the disease activity index determined during colonoscopy based on parameters such as colonic wall transparency, fecal consistency, blood vessel organization, granulation, and fibrin deposition [1].
6.2.1. LAB MEDIA: Figure 3. Video editor: Show the upward trend formed by the data points and the fitted line across the graph.
6.3. Osteogenic peptide-treated ApcMin/+ mice showed significantly lower fecal occult blood measurements [1] than vehicle-treated mice [2].
6.3.1. LAB MEDIA: Figure 4. Video editor: Please highlight the line corresponding to X-axis label OGP.
6.3.2. LAB MEDIA: Figure 4. Video editor: Please highlight the line corresponding to X-axis label VEH.
6.4. Fecal occult blood measurements showed a significant linear correlation with adenoma burden in ApcMin/+ mice [1]. 
6.4.1. LAB MEDIA: Figure 5. Video editor: Show the upward trend formed by the data points and the fitted line across the graph.

6.5. Fecal occult blood measurements obtained with the luminol-based protocol correlated with guaiac-based fecal occult blood test scores [1]. 
6.5.1. LAB MEDIA: Figure 6. Video editor: Show the upward trend formed by the data points and the fitted line across the graph.
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