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Author Questionnaire:
1. Microscopy: Does your protocol require JoVE to film through your microscope? N
2. Does your protocol include software usage? Y
3. Which steps from the protocol section below are the most important for viewers to see? 
3.2.-3.4.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
The single most difficult aspect of this procedure is step 3.4. and 4.7. Thorough flushing of the intestine and uniform repetitions ensures the success of step 3.4. A threshold between 10-20% and choosing a threshold where all BrdU positive cells are included with as little background as possible, as well as applying the chosen percentage should to all sections analyzed ensures success to reduce selectivity for step 4.7. 
5. Will the filming need to take place in multiple locations? Y, different floors same building



Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Hannelouise Kissow: This model of chemotherapy-induced mucositis can be used to determine important endpoints and proliferative markers of small intestinal injury and compensatory hyper-proliferation in mice [1].  

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Anna Billeschou: This method is time- and cost-efficient and easy to carry out. With a standardized method like this, it is easier to compare analytic endpoints with fewer variations [1]. 

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.3. Procedures involving animal subjects have been approved by the Danish Animal Experiments Inspectorate.


Section - Protocol
2. 5-Fluorouracil (5-FU) Mucositis Induction

2.1. For 5-fluorouracil, or 5-FU (five-F-U), mucositis induction, load a 1-milliliter syringe equipped with a 27-gauge x 19-millimeter needle with the appropriate volume of 5-FU [1-TXT] and manually restrain a recipient mouse [2].

2.1.1. WIDE: Talent loading syringe, with stock 5-FU container visible in frame TEXT: 400 mg 5-FU/kg mouse
2.1.2. MED: Talent scruffing mouse

2.2. While maintaining the mouse in a firm but gentle grip, expose the ventral side of the animal [1] and insert the needle into the intraperitoneal cavity within one of the lower quadrants of the abdomen [2].

2.2.1. CU: Mouse being turned belly side up
2.2.2. CU: Needle being inserted
 
2.3. Then aspirate to ensure proper needle placement [1] and inject the 5-FU [2].

2.3.1. CU: Plunger being retracted
2.3.2. CU: 5-FU being injected
Author comment: 2.2.1-2.3.2 are one long take.

3. 5-Bromo-2’-Deoxyuridine (BrdU) Quantification and Tissue Collection 

3.1. At the appropriate experimental end point, for bromodeoxyuridine, or BrdU (B-R-D-U), quantification, weigh a 5-FU-injured animal mouse [1] and deliver 50 milligrams/kilogram of BrdU by intraperitoneal injection in a fume hood [2]. 

3.1.1. WIDE: Talent placing mouse onto balance Videographer: More Talent than mouse in shot
3.1.2. CU: BrdU being injected, with stock BrdU container label visible in frame

3.2. One hundred fifty minutes after the BrdU injection, confirm a lack of response to toe pinch [1-TXT], record the weight of the anesthetized mouse [2], and place the animal in the supine position [3].

3.2.1. ECU: Toe being pinched TEXT: Anesthesia: ketamine 100 mg/kg + xylazine 10 mg/kg
3.2.2. MED: Talent placing mouse onto balance Videographer: More Talent than mouse in shot  Author comment: Not necessary to include.
3.2.3. MED: Talent placing mouse in supine position Videographer: More Talent than mouse in shot

3.3. Perform a laparotomy to expose the abdominal cavity [1] and make an incision of the chest cavity to introduce pneumothorax [2].

3.3.1. CU: Skin incision being made 
3.3.2. CU: Chest cavity incision being made  Author comment: Don’t include.

3.4. Cut superior to the pylorus [1-TXT] and carefully retract the intestinal tissue away from the animal until the cecum is reached [2].

3.4.1. CU: Incision being made superior to pylorus TEXT: Euthanasia: Diaphragm bisection
3.4.2. CU: Tissue being retracted Author comment: 3.4.1-3.4.2 are one take.

3.5. Using forceps, gently clamp the proximal lumen shut [1] and use a 10-milliliter syringe equipped with a 25-gauge needle to flush the small intestine with saline [2].

3.5.1. CU: Lumen being clamped 
3.5.2. CU: Intestine being flushed – Lumen being emptied  Author comment: 3.5.1-3.5.2 are one take.

3.6. Then place the emptied intestine onto clean blotting paper to carefully remove the excess salt solution [1].

3.6.1. CU/MED: Tissue being placed onto paper Videographer: Shot will be used again
3.7. For tissue collection, harvest the small intestine from the injected animal as just demonstrated [1] and record the weight of the flushed tissue [2-TXT].

3.7.1. MED: Talent placing tissue onto paper  Author comment: Double take.
3.7.2. MED: Talent placing tissue onto balance TEXT: Calculate weight as % body weight  Author comment: Double take.

3.8. After histological processing, the tissue can be imaged under the 10X objective of a light microscope connected to a camera to obtain histological photos of the harvested tissue [1-TXT].

3.8.1. MED: Talent placing tissue under microscope TEXT: See text for tissue processing details

4. BrdU Immunoreactive Cell Area Measurement

4.1. To measure the area of the BrdU immunoreactive cells, open the image of interest in ImageJ [1] and open the stage micrometer image [2].

4.1.1. WIDE: Talent at computer, opening image, with monitor visible in frame
4.1.2. SCREEN: BrdU Immunoreactive Cell Area Measurement: Stage micrometer image being opened

4.2. Use the straight-line selection tool to draw a straight line on the micrometer image to define a known distance and select Set Scale in the Analyse menu [1].

4.2.1. SCREEN: BrdU Immunoreactive Cell Area Measurement: Line being drawn, then Set Scale being selected

4.3. Enter a value in the Known Distance box and define the unit of length in the Unit of Length box [1].

4.3.1. SCREEN: BrdU Immunoreactive Cell Area Measurement: Value being entered into Known Distance box, then unit of length being entered

4.4. Open an image of interest to measure the area of the BrdU immunoreactive cells per crypt and set the color graphics to 8-bit under the Image-Type menu [1].
 
4.4.1. SCREEN: BrdU Immunoreactive Cell Area Measurement: Image being opened, then color being set to 8-bit

4.5. Increase the contrast of the image under Process-Enhance contrast and set the saturated pixels to 0.4% [1].

4.5.1. SCREEN: BrdU Immunoreactive Cell Area Measurement: Contrast being increased, then pixels being set

4.6. Apply a threshold to the image to segment the immunopositivity and select Image-Adjust [1]. 

4.6.1. SCREEN: BrdU Immunoreactive Cell Area Measurement: Threshold being applied, then Image/Adjust being selected

4.7. Select Threshold and Red, moving the threshold bar to select a threshold of around 10-20% [1].

4.7.1. SCREEN: BrdU Immunoreactive Cell Area Measurement: Threshold being selected, then Red, then threshold being adjusted

4.8. Then select a well-orientated crypt and use the free hand selection tool to mark the area around it [1].

4.8.1. SCREEN: BrdU Immunoreactive Cell Area Measurement: Crypt being selected, then area being marked

4.9. To measure the threshold area, open the Analyse tab and select Analyse particles [1]. 

4.9.1. SCREEN: BrdU Immunoreactive Cell Area Measurement: Analyse tab being opened, then Analyse particles being selected

4.10. In the Analyse particle window, set the Size to 20 to infinity and click the box pixel units [1]. 

4.10.1. SCREEN: BrdU Immunoreactive Cell Area Measurement: Size being set to 20-infinity and pixel units being clicked

4.11. Set the Circularity to 0 to 1 and set Show to Outlines [1].

4.11.1. SCREEN: BrdU Immunoreactive Cell Area Measurement: Circularity being set to 0.00-1.00 and Show being set to Outlines

4.12. Then click the Display Results, Summarize, and Include holes boxes. The measurement results with be displayed in the Summary window [2-TXT].

4.12.1. SCREEN: BrdU Immunoreactive Cell Area Measurement: Display results, Summarize, and Include holes boxes being clicked, then shot of Summary window TEXT: Repeat for each crypt of interest

5. Crypt Depth Measurement 

5.1. To measure the crypt depth, open an image in Zen Lite [1] and connect to the camera [2].

5.1.1. WIDE: Talent opening image, with monitor visible in frame
5.1.2. SCREEN: Crypt Depth measurement: Software connecting to camera

5.2. Take snapshots in Camera Mode with the 20X objective and switch to Processing Mode to open the snapshot [1].

5.2.1. SCREEN: Crypt Depth measurement: Snapshot(s) being take, then Processing Mode being opened/snapshot being opened

5.3. In the 2D view, use the line tool to start a line at the bottom of a villus in a well-oriented crypt, finishing the line at the bottom of the crypt [1].

5.3.1. SCREEN: Crypt Depth measurement: Line being drawn

5.4. After underlining 20 well-oriented crypts as just demonstrated, switch to the Measure view [1].

5.4.1. SCREEN: Crypt Depth measurement: Shot of at least one more crypt being underlined, then Measure view being selected

5.5. Then export the measurements and calculate the average of the crypt depth and villus height [1].

5.5.1. MED: Talent exporting measurements, with monitor visible in frame
Section – Results
6. Results: Representative Small Intestine Injury Recovery Assessment 

6.1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _GoBack]The small intestine weight decreases from day 2 until day 4, suggesting a loss in the enterocyte mass [1]. 

6.1.1. LAB MEDIA: Figure 1: JoVE Video Editor please sequentially add/emphasize data bars from days 2-4

6.2. Of note, by day 5, the weight is not significantly different than the weight of day-0, untreated animals [1].

6.2.1. LAB MEDIA: Figure 1: JoVE Video Editor please emphasize day 5 data bar

6.3. The measured proliferation by BrdU incorporation is almost abolished at days 1 and 2 [1] but at days 4 and 5 there are approximately four- and five-fold increases in their proliferation, respectively [2].

6.3.1. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize days 1 and 2 data bars in all three graphs
6.3.2. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize days 3 and 4 data bars in all three graphs

6.4. This hyperproliferation is also observed when measuring the crypt depth [1].

6.4.1. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize days 4 and 5 data bars in all three graphs

6.5. In the regenerative phase of mucositis, there is a strong correlation between BrdU incorporation and crypt depth [1] that is not observed during the acute phase [2], suggesting that using crypt depth as an endpoint might not be suitable in the acute phase of mucositis [3].

6.5.1. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize correlation lines in Day 3, 4, and Day 5 graphs
6.5.2. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize correlation lines in Day 1 and Day 2 graphs
6.5.3. LAB MEDIA: Figure 4
6.6. Transgenic mice with an insufficient L cell secretion [1] demonstrate a significant loss of body weight [2] and a decrease in small intestine weight in the recovery phase [3] compared to that observed in wild type 5-FU mice [4].

6.6.1. LAB MEDIA: Figures 5A and 5B
6.6.2. LAB MEDIA: Figures 5A and 5B: JoVE Video Editor please emphasize red data line and red data bar
6.6.3. LAB MEDIA: Figures 5A and 5B: JoVE Video Editor please emphasize orange data line and orange data bar

6.7. Further, the transgenic mice fail to show compensatory hyperproliferation [1], as the crypts are significantly shorter [2] than in both wild type mice and healthy controls [3].

6.7.1. LAB MEDIA: Figure 5C: JoVE Video Editor please emphasize red data bar
6.7.2. LAB MEDIA: Figure 5C: JoVE Video Editor please emphasize orange data bar
6.7.3. LAB MEDIA: Figure 5C: JoVE Video Editor please emphasize grey data bar



Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Anna Billeschou: (Step: 3.3.-3.5.) While attempting this procedure, make sure to empty the small intestine completely and to remove the excess saline before weighing the tissue to obtain the small intestinal wet weight only [1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera 

7.2. Hannelouise Kissow: After watching this video, you should have a good understanding of how to conduct, collect, and determine important endpoints of small intestinal injury and to effectively obtain reproducible data [1]. 
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
7.3. Anna Billeschou: Don’t forget that working with chemical compounds such as 5-FU and BrdU can be hazardous, and that precautions, such as using a lab-coat, gloves and a fume-food, should always be taken when performing these procedures [1].  
7.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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