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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?  No  

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

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? 

☒ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

4. Filming location: Will the filming need to take place in multiple locations?   Yes, 500 ft apart


Current Protocol Length

Number of Steps:  25
Number of Shots:  56

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Bodour Salhia: The development of novel therapies for CNS metastasis has been hindered by the lack of good preclinical models. Our patient derived xenograft models recapitulate CNS metastasis better than historically used cell-line models.
1.1.1. [bookmark: _Hlk68622000][bookmark: _Hlk68691097][bookmark: _Hlk70431861]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

1.2. Bodour Salhia: By utilizing different routes of tumor inoculation, you can study different aspects of the metastatic cascade. Each route has advantages that can be leveraged for your study.    
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested b-roll: 2.2.3, 3.10.2, 4.4.3

Introduction of Demonstrator on Camera

1.3. Bodour Salhia: Demonstrating the procedure will be Ben Yi Tew, a Postdoctoral Fellow from my laboratory. 
1.3.1. INTERVIEW: Author saying the above. 
1.3.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) and those involving human subjects have been approved by the Institutional Review Board (IRB) at the University of Southern California.


Protocol
2. Subcutaneous Flank Implantation of Patient Derived Xenograft (PDX) Tumor	Comment by Shehnaz Lokhandwala: Authors: Filming procedures performed inside the biosafety cabinet is usually NOT an issue. 

However, if the videographer is not able to capture the shots from the necessary angles on the day of filming, you could perform the procedures outside the cabinet.
2.1. [bookmark: _Hlk67664110]For subcutaneous flank implantation of cryopreserved PDX (P-D-X) tumors, quickly thaw the cryopreserved tumor tissue in a 37-degree Celsius water bath [1], then rinse it in 5 milliliters of DPBS in a tissue culture dish [2].
2.1.1. WIDE: Establishing shot of talent thawing tissue in a water bath.
2.1.2. Talent rinsing the tissue. 

2.2. [bookmark: _Hlk70434378]Next, after confirming anesthesia in a 3- to 8-week-old female NOG (nog) mouse [1-TXT], make a 0.5 to 1-centimeter incision on either the left or right flank [2-TXT] and insert one 2- x 2- x 2-millimeter piece of the tumor tissue deeply into the pocket [3]. Videographer: This step is important! 
2.2.1. ECU: Toe being pinched TEXT: See text for full mouse preparation details
2.2.2. Talent making incision on the flank. TEXT: See text for full tumor preparation details
2.2.3. Talent inserting the tumor into the incision. 

2.3. After closing the incision [1], allow the mouse to recover from anesthesia with monitoring until full recumbency [2]. 
2.3.1. Talent closing the incision.
2.3.2. Talent placing the mouse into cage.

2.4. Once the tumor starts growing, measure the tumor three times per week with a caliper [1]. 
2.4.1. Tumor being measured with calipers.

2.5. At the appropriate experimental endpoint, identify metastases through a necropsy and confirm the presence of tumors within the target organ through a histological analysis [1]. 
2.5.1. LAB MEDIA: Figure 2 Flank implantation image	Comment by Shehnaz Lokhandwala: Authors: I agree that demonstrating the complete necropsy procedure would be time-consuming. Since it is a relatively common procedure, we need not show it in this video. I have deleted the necropsy shot.

3. Orthotopic Implantation of PDX Tumor 
3.1. To prepare tumor cells for orthotopic implantation by intracranial injection [1], first surgically resect the PDX tumor from a euthanized mouse [2] and place the tumor in DMEM (D-M-E-M) on ice [3].
3.1.1. WIDE: Talent at the biosafety cabinet with the euthanized mouse in view.
3.1.2. Talent resecting the tumor. 
3.1.3. Talent adding the tumor in DMEM.

3.2. Wash the tumor in 5 milliliters DPBS in a tissue culture dish [1] and remove the necrotic regions [2]. Cut the tumor into small 2- to 4-millimeter-length pieces [3] and transfer the pieces into a tube containing dissociation solution [4-TXT].
3.2.1. Talent rinsing the tumor.
3.2.2. Talent removing the necrotic pieces.
3.2.3. Talent cutting the tumor into pieces. Videographer: Please get WIDE shot also; shot will be used again
3.2.4. Talent adding the tumor pieces to the dissociation solution. TEXT: See text for all medium, buffer, and solution preparation details

3.3. Using the appropriate program on a dissociator, mechanically dissociate the tissue [1] and strain the resulting cell suspension through a 70-micrometer cell strainer [2]. Use 20 milliliters of DMEM to wash any remaining cells from the strainer [3] and centrifuge the dissociated cell suspension [4-TXT].
3.3.1. Talent using the dissociator. 
3.3.2. Talent straining the cells.
3.3.3. Talent washing the strainer. 
3.3.4. Talent placing the cells in the centrifuge. TEXT: 7 min, 300 x g, RT

3.4. Then resuspend the cells in DPBS for counting [1] and adjust the cells to a concentration of 5 to 10 x 104 cells per 1 to 2 microliters of DPBS [2].
3.4.1. Shot of pellet, then cells being resuspended, with a hemacytometer visible in frame.
3.4.2. Talent adding DPBS to cells.

3.5. To prepare the surgical area, shave the fur on the mouse’s head to expose the scalp [1]. Then, place the mouse into a stereotaxic frame, firmly securing the head of the mouse using ear bars [2-TXT]. 
3.5.1. Talent shaving fur.
3.5.2. Talent securing the mouse head with ear bars. TEXT: Make sure the mouse bites on the bite-block

3.6. Disinfect the scalp with three, alternating scrubs of povidone iodine and 70% ethanol [1]. Make a 5-to-7-millimeter longitudinal incision to expose the skull [2] and retract the scalp [3]. Lift the periosteum by scraping to locate the bregma [4].
3.6.1. Talent disinfecting the shaved area.
3.6.2. Talent making an incision/skull being exposed.
3.6.3. Scalp being retracted.
3.6.4. Periosteum being scraped/locating the bregma. Authors: Please point at the bregma with forceps or dissecting needle or similar Video Editor: Please emphasize bregma when mentioned if possible

3.7. Position the needle of the stereotactic frame on top of the bregma [1] and reset the coordinates to 0 [2-TXT]. Videographer: This step is important!
3.7.1. Talent positioning the needle on the bregma.
3.7.2. Talent resetting the coordinates to 0. TEXT: Alternative: Note coordinate on arm

3.8. Move the arm 1 millimeter posterior and 1 millimeter lateral to the right of the midline [1] and mark this location with a permanent marker [2]. Then drill a small burr hole in the skull at the marked location, taking care not to drill into the brain [3]. 
3.8.1. Talent moving arm posteriorly first, then laterally.
3.8.2. Talent marking the location.
3.8.3. Talent drilling a hole in the skull.

3.9. Load a 5-microliter 26-gauge Hamilton syringe with 1 to 2 microliters of cells [1] and attach the syringe to the stereotaxic arm [2].
3.9.1. Talent loading the syringe.
3.9.2. Talent attaching syringe to the stereotaxic arm.

3.10. Slowly insert the needle 2 millimeters into the brain [1] and begin injecting cells at the desired rate [2-TXT]. Videographer: This step is important!
3.10.1. Talent inserting syringe into the brain.
3.10.2. Talent injecting the cells. TEXT: e.g., 0.2-0.5 μL/min

3.11. When all of the cells have been delivered, slowly retract the needle [1], fill the burr hole with bone wax [2], and close the incision [3].
3.11.1. Talent retracting the needle.
3.11.2. Talent filling the hole with wax.
3.11.3. Talent closing the incision.

3.12. Place the mouse back into its cage with monitoring until recovery from anesthesia [1]. Make sure to also administer an appropriate analgesic [2-TXT]. 
3.12.1. Talent placing mouse into cage. 
3.12.2. Talent administering the analgesic. TEXT: e.g., 1 mg/kg buprenorphine s.c.

3.13. After euthanizing the animal at the appropriate experimental endpoint, confirm the presence of tumors in the brain through a histological analysis [1]. 
3.13.1. LAB MEDIA: Figure 2 Intracranial image

4. Intracardiac Implantation of PDX Tumor 
4.1. To implant PDX tumors by intracardiac injection, prepare the tumor cells as demonstrated [1] and place the anesthetized recipient mouse in the supine position [2].
4.1.1. WIDE: Use 3.2.3. Talent mincing tissue
4.1.2. Talent placing the mouse in a supine position.

4.2. Shave the fur on the animal’s chest [1] and disinfect the exposed skin with povidone iodine and 70% ethanol [2].
4.2.1. Talent shaving the fur on the chest.
4.2.2. Chest being wiped.

4.3. Draw 0.5 to 10 x 105 tumor cells in up to 100 microliters of DPBS into a syringe equipped with a 28-gauge needle [1]. 
4.3.1. Talent drawing cells into the syringe.

4.4. Locate the injection site at slightly left of the sternum halfway between the sternal notch and the xyphoid process [1], then insert the needle vertically into the mouse at the injection site [2].
4.4.1. Shot of injection side Authors: Please indicate injection site with forceps or dissecting needle or similar Video Editor: Please emphasize injection site when mentioned 
4.4.2. Talent inserting the needle.

4.5.  Once backflow is observed, indicating a successful entry of the needle into the left ventricle [1], slowly dispense the tumor suspension into the left ventricle without moving the needle [2]. Videographer: This step is important!
4.5.1. ECU: Blood entering the syringe.
4.5.2. Talent dispensing the cells through the syringe.

4.6. When all the cells have been delivered, slowly and vertically retract the needle [1] and apply a piece of sterile gauze to the injection site for about 1 minute until the bleeding stops [2]. Allow the mouse to recover on a heated pad with monitoring until full recumbency [3].
4.6.1. Talent pulling the needle out.
4.6.2. Talent applying gauze over the injection site.
4.6.3. Talent placing the mouse on a heated pad.

4.7. At the appropriate experimental endpoint, identify metastases through a necropsy and confirm the presence of tumors within the target organ through a histological analysis [1].
4.7.1. LAB MEDIA: Figure 2 Intracardiac injection image



Results
5. Results: Morphology and Metastasis of Implanted PDX Tumors 
5.1. Despite differences in the tumor microenvironment [1], the PDX tumors demonstrate similar morphologies, containing cells with small nuclei and scant cytoplasm, regardless of the site of implantation [2].
5.1.1. LAB MEDIA: Figure 2.
5.1.2. LAB MEDIA: Figure 2. Video Editor: Emphasize images from left to right in succession

5.2. In this analysis [1], the intracardiac injection of human melanoma cells resulted in metastases of the tumor cells to the mouse brain [2], while the intracardiac injection of brain metastasizing-human small cell lung cancer tumor cells [3] resulted in metastasis to the mouse abdominal cavity [4] and liver [5].
5.2.1. LAB MEDIA: Figure 3A. 
5.2.2. LAB MEDIA: Figure 3A. Video Editor: Emphasize circles in Figure 3A brain slice image
5.2.3. LAB MEDIA: Figure 3B.
5.2.4. LAB MEDIA: Figure 3B. Video Editor: Emphasize Abdominal cavity image
5.2.5. LAB MEDIA: Figure 3B. Video Editor: Emphasize Liver image




Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. Bodour Salhia: These protocols enable the setting up of preclinical studies for testing of new treatments and treatment combinations and can aid in studying biological processes and tumor metastasis.

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