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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N  
Can you record movies/images using your own microscope camera? N 
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.

2. Does your protocol include software usage? N
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Step 3.1; step 3.3; step 3.4; step 3.5; step 3.6.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
Step 3.4. The “inversion” technique used to exposure the tumor.
5. Will the filming need to take place in multiple locations? N 
If yes, how far apart are the locations? 


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

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


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

1.1. Rachael M. Zemek: This protocol aims to mimic the clinical setting of residual disease after tumor debulking surgery, and therefore allows for testing new cancer therapies in the context of post-operative wound healing [1]. 

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

1.2. Rachael M. Zemek: The advantage of this technique is that it allows standardization of the amount of wounding inflicted and amount of tumor to remain [1].

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

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

1.3. Francois X. Rwandamuriye: This technique is particularly important for pre-clinical studies aimed at identifying new treatments for cancers that tend to relapse locally, an example of which is soft tissue sarcoma [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera.

1.4. Breana J. Weston: This visual demonstration is critical to demonstrate the “inversion” technique in order to expose the tumor attached to the skin side [1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera. 

Ethics title card:

1.5. Procedures involving animal subjects have been approved by the Animal Ethics Committee at the Harry Perkins Institute of Medical Research, Perth, Western Australia [1].

1.5.1. Title Card


Section - Protocol
2. Set-up for Partial Surgical Resection of the Tumor
2.1. Begin this procedure with the subcutaneous inoculation of prepared cancer cells in mice as described in the text protocol [1].
2.1.1. Mice running around the cage. 
2.2. On day 12 post inoculation, when tumors have reached a size of approximately 50 square millimeters, dose mice with 100 microliters of buprenorphine subcutaneously in the scruff of the neck, 30 minutes prior to surgery [1-TXT].
2.2.1. Scruff of the neck as talent injects 100 microliters of buprenorphine subcutaneously. TEXT: 0.1 mg/kg
2.3. Set up the surgical area with a heat pad covered with bench coat and set up a nose cone for anesthesia [1]. 
2.3.1. Talent sets up a heat pad covered with bench coat and sets up a nose cone for anesthesia.
2.4. Arrange clean surgical equipment so that they are within easy reach, including chlorhexidine, swab, gauze, eye gel, two curved forceps, scissors, clip applicator, clip remover, and clip refills [1].
2.4.1. Talent arranges chlorhexidine, swab, gauze, eye gel, two curved forceps, and scissors (removed from heat bead sterilizer), clip applicator, clip remover, and clip refills.
2.5. Warm the heating chamber to 37 degrees Celsius and set up another heat pad for recovery [1]. 
2.5.1. Talent warms the heating chamber to 37 degrees Celsius and sets up another heat pad for recovery.
2.6. Note that this procedure requires 2 people. An assistant must monitor the breathing of the mouse closely during the procedure [1].
2.6.1. Two talents present as the mouse is transferred onto the heat pad on the surgery table.
2.7. After anesthetizing the mouse as described in the text protocol, perform a “pinch test” and “corneal reflex test” to ensure that the mouse is fully anesthetized before commencing surgery [1-TXT]. 
2.7.1. Mouse’s toe as talent #1 pinches it and the mouse does not flinch. Do not show mouse’s face. TEXT: An assistant must monitor breathing rate throughout surgery
2.8. Cover the mouse’s eyes with a small amount of ophthalmic gel to avoid eye dryness [1-TXT].
2.8.1. Talent #1 covers the mouse’s eyes with a small amount of ophthalmic gel. Do not show mouse’s entire face. TEXT: An assistant must monitor breathing rate throughout surgery
3. Partial Surgical Resection of the Tumor
3.1. Begin this surgery by swabbing the surgical area with chlorhexidine [1-TXT]. Using forceps and a pair of scissors, make a 1-centimeter straight incision along the dorsal side, 3 millimeters away from the tumor [2].
3.1.1. Talent #2 swabs the surgical area with chlorhexidine. Avoid showing the mouse’s face. TEXT: See text for experimental controls - Videographer – the authors consider this step important for visualization.
3.1.2. Incision area as talent #2 makes a 1-centimeter straight incision along the dorsal side, 3 millimeters away from the tumor. Avoid showing the mouse’s face. - Videographer – the authors consider this step important for visualization.
3.2. Rachael M. Zemek: Do not cut the skin directly covering the tumor as it will not heal well.  Avoid using a scalpel to cut the tumor and use curved tweezers to scoop the pieces [1]. 
3.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera.
3.3. Using tweezers, pull away the facia and subcutaneous fatty tissue between the tumor and peritoneum. The subcutaneous tumor is normally attached to the skin-side [1]. 
3.3.1. ECU: Mouse incision as talent #2 uses tweezers to pull away the facia and subcutaneous fatty tissue between the tumor and peritoneum and show that the tumor is attached to the skin-side. - Videographer – the authors consider this step important for visualization. 
3.4. Open the wound by gently holding the skin on the tumor-bearing side using tweezers, and “invert” the tumor so that it is visible outside [1]. 
3.4.1. ECU: Incision as talent #2 opens the wound by gently holding the skin on the tumor bearing side using tweezers and “inverts” the tumor so that it is visible outside. - Videographer and video editor– the authors consider this step important for visualization. 
3.5. Using a pair of scissors, cut away the tumor capsule from the half to remove, starting from the base of the tumor closest to the opening [1].
3.5.1. ECU: Incision as talent #2 uses a pair of scissors to cut away the tumor capsule from the half to remove, starting from the base of the tumor closest to the opening. - Videographer – the authors consider this step important for visualization.
3.6. For 50% debulk surgery, cut across the middle of the tumor. Using curved forceps, scoop up the section of the tumor to be removed; scoop up any remnants from the debulked area [1].
3.6.1. ECU: Incision as talent #2 uses curved forceps to scoop up the section of the tumor to be removed, scooping up any remnants from the debulked area. - Videographer – the authors consider this step important for visualization.
3.7. For 75% debulk, start by performing a 50% tumor debulk. Then cut in half the remaining 50% of tumor [1]. Scoop up 25% of the tumor using curved forceps [2].
3.7.1. ECU: Incision as talent #2 cuts the remaining 50% of the tumor in half.
3.7.2. ECU: Incision as talent #2 scoops up 25% of the tumor using curved forceps.
Author NOTE: There were two takes of the 75% debulk as the skin was cut on mouse 1 when talent was scooping up the remaining 25% (shot 3.7.2) making it unsuitable for shot 3.8.1. Another mouse was used to re-take starting from 3.6.1 and was used for subsequent steps. Either mouse 1 or mouse 2 can be used for 3.6.1 – 3.7.2. I would suggest use mouse 1 (take 1) for 3.6.1, and mouse 2 (take 2) for 3.7.1 and 3.7.2
Author NOTE: For the second take of 3.7.2 the tumor was placed into a tube to show that removed tumor could be saved for subsequent analysis. Please include this footage
3.8. To close the surgical site, place the remaining tumor back underneath the skin, and using forceps, pull the skin flaps together and line up the skin along the wound [1]. 
3.8.1. Incision as talent #2 places the remaining tumor back underneath the skin and uses forceps to pull the flaps together and line up the skin along the wound.
3.9. Hold the skin together 5 millimeters from the edge of the wound and use surgical clips to close the wound, starting on the side closest to the forceps [1]. Apply as many clips as needed to ensure no underlying tissue is exposed. Generally, three to four clips are applied with 2-millimeter gaps between clips [2].
3.9.1. Talent #2 holds the skin together 5 millimeters from the edge of the wound, and places a surgical clip to close the wound, starting on the side closest to the forceps. Avoid showing mouse’s face.
3.9.2. Talent continues to apply clips. Avoid showing mouse’s face.  
4. Recovery of Mice and Adjuvant or Neoadjuvant Treatment
4.1. Allow the mice to recover by putting them into the warm heating chamber [1].
4.1.1. Talent #1 places the mouse into the heating chamber. Avoid showing the mouse’s face.
4.2. Place the mouse’s cage on the heat pad [1]. Monitor the mice in the heating chamber until they have recovered from the anesthetic [2]. 
4.2.1. Talent #1 places the empty mouse cage on the heating pad.
4.2.2. Mouse in heating chamber awake and walking.
4.3. Then, put the mice back into the cage [1]. Leave the cage on the heat pad for a further 10 minutes, until the mice have become more active [2].
4.3.1. Talent #1 places the mouse back into the cage on the heat pad.
4.3.2. Mouse running around in the cage.
4.4. Give the mice wet and soft food [1]. Monitor the mice 1 hour after surgery for recovery. Monitor the mice again at the end of the day and the following morning, and ensure clips remain in place [2].
4.4.1. Talent#1places wet and soft food into the cage.
4.4.2. Talent #1 & #2 monitors the mouse in the cage.
4.5. Treat mice peri-operatively with adjuvant or neoadjuvant therapy at any given time, depending on the treatment of interest [1]. 
4.5.1. Talent removes the mouse from the cage to administer therapy.
4.6. For example, treat mice with one dose of 100 micrograms of anti-CTLA-4 (anti-C-T-L-A-four) intraperitoneally on day 15 after inoculation [1-TXT]. Alternatively, treat the mice with three doses of 200 micrograms anti-PD-1 (anti-P-D-one) intraperitoneally on days 15, 17 and 19 after inoculation [2-TXT].
4.6.1. Talent injects 100 micrograms of anti-CTLA-4 intraperitoneally into the mouse. Avoid showing mouse’s face. TEXT: CTLA-4 = Cytotoxic T Lymphocyte Associated Protein 4 
4.6.2. Talent injects 200 micrograms anti-PD-1 intraperitoneally. Avoid showing mouse’s face. TEXT: PD-1 = Programmed Death Receptor 1 Author NOTE: mouse #1 was used for shot 4.6.2 which has extra staples – please do not show the surgical side of this mouse.
[bookmark: _GoBack]

Section – Results
5. Results: Tumor Regrowth Following Incomplete Tumor Resection and Immunotherapy 
5.1. The incomplete surgical resection of 50 square-millimeter tumors [1], indicated here by the dotted line [2], results in 100% reproducible regrowth of the tumors in the absence of adjuvant immunotherapy [3]. 
5.1.1. JoVE60882_Figure 4A.ppt 
5.1.2. JoVE60882_Figure 4A.ppt – Video editor, please emphasize the dotted line.
5.1.3. JoVE60882_Figure 4A.ppt – Video editor, please emphasize the last data point on all of the plotted lines.
5.2. Therefore, tumor growth to a size of 50 square millimeters is an ideal size for partial debulk [1]. 
5.2.1. JoVE60882_Figure 4A.ppt 
5.3. The model was then used to test adjuvant immunotherapies using antibodies against checkpoint molecules [1] Cytotoxic T Lymphocyte Associated Protein 4 [2] and Programmed Death Receptor 1 [3]. 
5.3.1. JoVE60882_Figure 4B+C.ppt 
5.3.2. JoVE60882_Figure 4B+C.ppt – Video editor, please emphasize the anti-CTLA-4 plot.
5.3.3. JoVE60882_Figure 4B+C.ppt – Video editor, please emphasize the anti-PD-1 plot.
5.4. Treatment of mice with anti-CTLA-4 resulted in a cure rate of 80% [1]. 
5.4.1. JoVE60882_Figure 4B+C.ppt – Video editor, please zoom into the anti-CTLA-4 plot.
5.5. Whereas, treatment of mice with anti-PD-1 resulted in a cure rate of 25%. The response with anti-PD-1 provides an opportunity to test novel combinations to further improve the response rate [1]. 
5.5.1. JoVE60882_Figure 4B+C.ppt – Video editor, staying zoomed in, slide over to the anti-PD-1 plot.
.


Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Rachael M. Zemek: It is important that the remaining tumor stays attached to the skin, otherwise the blood supply will be cut off and the tumor becomes necrotic [1]. 

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera. Video editor: B-roll suggestion – 3.5.1.
6.2. Breana J. Weston: Following this procedure, tumors can be analyzed by a variety of methods, such as flow cytometry, to assess how surgery impacts tumor-infiltrating cells [1]. 

6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera.
6.3. W. Joost Lesterhuis: This mouse model has allowed us to explore how the wound healing response impacts the response to immunotherapies [1]. 
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera.
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