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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
3.1., 3.3., 3.4., 4.2., 4.3., 5.1.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.4 To inject the cells, retract the syringe and slowly insert the needle into the buccal area at a 10° angle [1] to facilitate injection of the full 100 microliter volume of the cell-basement membrane matrix suspension over a period of 5 seconds [2].
5. Will the filming need to take place in multiple locations? Y, different rooms same floor


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. Sana Karam: Cancers of the head and neck region are becoming increasingly prevalent, yet there’s limited understanding of the tumor microenvironment and the mechanisms of treatment resistance in this region [1].
 
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Sana Karam: This technique can be used to recapitulate the native microenvironment of head and neck tumors in an accessible manner and produces clinical manifestations similar to those seen in humans [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 Institutional Animal Care and Use Committee (IACUC) at the University of Colorado Denver – Anschutz Medical Campus.


Section - Protocol
2. Tumor Cell Culture
2.1. When the tumor cell culture has reached 70% confluency, wash the cells three times with cold PBS per wash [1] and detach the cells with enough 0.25% trypsin to cover the bottom surface of the culture flask [2].
2.1.1. WIDE: Talent washing flask, with PBS container visible in frame
2.1.2. CU: Trypsin being added to bottom of flask, with trypsin container label visible in frame

2.2. After 3-4 minutes in the cell culture incubator, confirm detachment under a light microscope [1] and neutralize the trypsin with 12 milliliters of DMEM-F12 (D-M-E-M-F-twelve) medium supplemented with fetal bovine serum [2-TXT].

2.2.1. MED: Talent at microscope, looking at cells
2.2.2. MED: Talent adding medium to flask, with medium container visible in frame TEXT: See text for all medium/reagent preparation details

2.3. Transfer the cell suspension into a 50-milliliter conical tube [1] and mix the cells 3-4 times by inversion [2].

2.3.1. MED: Talent adding cells to tube
2.3.2. MED: Talent inverting tube

2.4. Then collect the cells by centrifugation [1-TXT] and resuspend the pellet in serum- and antibiotic-free DMEM at a 1 x 106 tumor cells/50 microliters of medium concentration on ice [2].

2.4.1. MED: Talent adding tube(s) to centrifuge TEXT: 5 min, 300 x g, 4 °C
2.4.2. CU: Shot of pellet if visible, then medium being added to cells, with medium container label visible in frame

3. Cell Injection 

3.1. Immediately before the injection, mix the cells at a 1:1 tumor cell suspension to basement membrane matrix ratio on ice [1-TXT] and load one 0.5-milliliter syringe equipped with a 23-gauge needle with 100 microliters of cells per recipient animal [2].

3.1.1. WIDE: Talent adding basement membrane to cells/mixing cells TEXT: Caution: Avoid bubbles
3.1.2. CU: Cells being loaded into syringe

3.2. Place the syringes on ice [1] and confirm a lack of response to toe pinch in an anesthetized mouse [2-TXT].

3.2.1. MED: Talent placing syringe(s) on ice
3.2.2. ECU: Toe being pinched TEXT: Anesthesia: 2.5% isoflurane

3.3. Next, insert the needle into the right or left buccal region through the available open space on either side of the mouth, keeping the syringe parallel to the buccal region while it is inside the oral cavity [1-TXT].

3.3.1. CU: Mouth being opened and needle being inserted Videographer: Can split action into separate shots as necessary TEXT: Avoid tongue

3.4. To inject the cells, retract the syringe and slowly insert the needle into the buccal area at a 10° angle [1] to facilitate injection of the full 100 microliter volume of the cell-basement membrane matrix suspension over a period of 5 seconds [2].

3.4.1. CU: Syringe being pulled back and needle being inserted 
3.4.2. CU: Cells being injected

3.5. Keep the syringe in place for an additional 5 seconds to ensure that all of the material has been injected [1] before withdrawing the syringe gently [2-TXT].

3.5.1. CU: Shot of syringe in place Videographer: Can combine 3.5.1. and 3.5.2. as necessary/appropriate
3.5.2. CU: Syringe being withdrawn Videographer: Can combine 3.5.1. and 3.5.2. as necessary/appropriate TEXT: Repeat for each mouse

3.6. The tumors will become grossly visible in about a week [1].

3.6.1. CU: Shot of tumor 

4. Mouse Monitoring and Tumor Harvesting

4.1. One week after the injection, use calipers to measure the length and width of each tumor to determine the tumor volume 1-2 times a week [1-TXT] and measure the weight of each animal to assess the effects of the tumor growth on feeding [2].

4.1.1. WIDE: Talent measuring tumor TEXT: See text for tumor volume calculation details
4.1.2. MED: Talent placing mouse onto balance
Author comment: We had performed all pervious steps in white mice and I did not have similar mice with tumors at 1-week to shoot. I did however have black mice that had 1-week old tumors. We therefore took a shot of one such mouse. In addition, we used the same mouse for dissection (i.e. steps 4.2 and 4.3). Dan made the necessary comments in the video to reflect this.

4.2. At the appropriate experimental end point, use sharp scissors and blunt forceps to make a skin incision through the midline in the neck [1-TXT] and insert the scissors gently under the skin covering the tumor to create air pockets by pushing the scissors across and into the skin [2].

4.2.1. CU: Incision being made TEXT: Euthanasia: According to institutional guidelines
4.2.2. CU: Scissors being inserted/pockets being made

4.3. Once the skin is sufficiently detached from the tumor [1], excise the draining lymph nodes to avoid having the tumor tissue confounded by the presence of lymph tissue [2] and cut through the borders of the tumor until the entire volume is detached [3].

4.3.1. CU: Shot of skin sufficiently detached from tumor
4.3.2. CU: DLN being excised
4.3.3. CU: Tumor borders being cut

5. Tumor Processing 

5.1. To process the tumor for downstream analysis, cut the tumor into 1-2 millimeter-sized pieces [1] and place the pieces into a 50-milliliter conical tube containing collagenase three, DNase one, and trypsin inhibitor [2].

5.1.1. WIDE: Talent cutting tumor
5.1.2. MED: Talent adding pieces to tube, with reagent containers visible in frame
[bookmark: _GoBack]Author comment: Regarding steps 5.2, 5.3, 5.4 and 5.5: These steps were not in the correct order according to the script and there was minor mistakes in the text. 

5.2. After incubating the tumor pieces at 37 degrees Celsius for 30 minutes with shaking every 10 minutes [1], add 20 milliliters HBSS to the tube [2] and pass the 
suspension containing tumor pieces through a 70-micrometer-pore nylon strainer [3]. Use a 5mL syringe plunger to mash the tumor pieces in the strainer and add an additional 10mL of HBSS through the strainer [4].

5.2.1. MED: Talent picking tube up from water bath/incubator and shaking tube
5.2.2. MED: Talent adding HBSS to tube, with HBSS container visible in frame
5.2.3. [Added Shot] Cells being filtered through strainer.
5.2.4. [Added Shot] Tumor chunks being mashed with a syringe plunger.

5.3. Spin down the cells by centrifugation [1] and resuspend the pellet in 2-3 milliliters of red blood cell lysis buffer with rigorous pipetting [1], neutralizing the lysis with 20 milliliters of fresh HBSS after 2 minutes at room temperature [2].

5.3.1. CU: Shot of pellet, then pellet being resuspended, with lysis buffer container label visible in frame
5.3.2. CU: HBSS being added to tube, with HBSS container label visible in frame

5.4. Spin down the cells by centrifugation [1] and resuspend the pellet in 10 milliliters of fresh HBSS [2] before straining the cell suspension through a 70-micrometer-pore nylon filter [3].

5.4.1. MED: Talent placing tube(s) into centrifuge
5.4.2. CU: Shot of pellet if visible, then cells being resuspended in HBSS, with HBSS container label visible in frame
5.4.3. CU: Cells being filtered through strainer

5.5. 5.4. Then resuspend the cells in an additional 20 milliliters of HBSS for another centrifugation [1] and strain the cells through a 40-micrometer-pore filter to remove any final debris from the tumor cell suspension [2].

5.5.1. 5.4.1. MED: Talent placing tube(s) into centrifuge
5.5.2. 5.4.2. CU: Cells being filtered through strainer
5.5.3. 

Section – Results
6. Results: Representative Mouse Squamous Cell Carcinoma Cell Tumor Profiling 

6.1. LY2 tumors grow at a higher rate compared to B4B8 (B-four-B-eight) tumors [1] and mice that exhibit jaw displacement rapidly develop weight loss due to dysphagia [2].

6.1.1. LAB MEDIA: Figure 1B: JoVE Video Editor: please emphasize black data line
6.1.2. LAB MEDIA: Figure 1C: JoVE Video Editor: please emphasize black data line

6.2. The median survival in LY2 mice is also less than half that observed for B4B8 tumor-bearing mice [1].

6.2.1. LAB MEDIA: Figure 1D: JoVE Video Editor: please emphasize black data line 

6.3. Magnetic resonance imaging of tumor-bearing mice shows well-demarcated tumors extending into the inner layer of the buccal mucosa [1] but not into the tongue or other nearby organs [2].

6.3.1. LAB MEDIA: Figure 2A: JoVE Video Editor: please emphasize tumor area in image
6.3.2. LAB MEDIA: Figure 2A: JoVE Video DItor: please emphasize tongue and brain areas

6.4. Histologic examination indicates that all LY2 tumor-bearing mice develop poorly-differentiated squamous cell carcinoma [1], while mice bearing B4B8 tumors develop moderately-differentiated squamous cell carcinoma [2].	Comment by Bridget Colvin: Authors: Which is correct? The text or the figure labels?	Comment by Oweida, Ayman: The text. We will correct the figure legend accordingly when we have the proofs. 

6.4.1. LAB MEDIA: Figure 2D
6.4.2. LAB MEDIA: Figure 2E

6.5. All LY2 tumor-bearing mice also have histologically confirmed necrosis [1], with the majority demonstrating moderate to severe necrosis [2]. 

6.5.1. LAB MEDIA: Figure 2F
6.5.2. LAB MEDIA: Figure 2F: JoVE Video Editor: please emphasize blue, purple, and red data bars

6.6. In this representative experiment, a LY2 tumor was harvested and processed three weeks after buccal region tumor cell injection as demonstrated [1]. 

6.6.1. LAB MEDIA: Figure 3B, 3C, and 3D

6.7. CD45 (C-D-forty-five)-positive immune cells represented 7.3% of the total tumor cell population [1].

6.7.1. LAB MEDIA: Figure 3B: JoVE Video Editor: please emphasize red data bar

6.8. CD11b (C-D-eleven-B)-positive myeloid cells represented 37.8% of all of the CD45-positive cells [1], the majority of which were determined to be F4-80-positive (F-four-eighty) macrophages [2], with small populations of neutrophils [3] and myeloid-derived suppressor cells also observed [4].

6.8.1. LAB MEDIA: Figure 3C: JoVE Video Editor: please emphasize red data bar
6.8.2. LAB MEDIA: Figure 3C: JoVE Video Editor: please emphasize brown data bar
6.8.3. LAB MEDIA: Figure 3C: JoVE Video Editor: please emphasize black data bar
6.8.4. LAB MEDIA: Figure 3C: JoVE Video Editor: please emphasize purple data bar

6.9. T cells comprised 15.9% of the CD45-positive immune cell population [1], 53.4% of which were CD4-positive, FoxP3 (fox-P-three)-positive regulatory T cells [2]. 

6.9.1. LAB MEDIA: Figure 3D: JoVE Video Editor: please emphasize green and purple data bars
6.9.2. LAB MEDIA: Figure 3D: JoVE Video Editor: please emphasize blue data bar

6.10. Natural killer cells comprised less than 2% of all of the CD45-positive cells [1].

6.10.1. LAB MEDIA: Figure 3D: JoVE Video Editor: please emphasize orange 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. Ayman Oweida: (Step: 3.4) It is important to practice the injection to develop confidence and comfort in holding the needle and the recipient mouse and in exposing the mouth of the animal [1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
7.2. Ayman Oweida: Once the procedure has been successfully performed, experiments involving the assessment of the tumor response to therapies or an assessment of the tumor-intrinsic and microenvironmental factors can be performed [1]. 
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
7.3. Ayman Oweida: This technique has paved the way in designing an investigator-initiated clinical trial assessing the effects of combining radiotherapy with anti-PD-L1 antibody therapy in head and neck cancer patients [1].
7.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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