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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? No
2. Does your protocol include software usage? No
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. 
3.3, 3.5, 3.6, 3.8 and 3.10
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. 
There’s no difficult procedure.
5. Will the filming need to take place in multiple locations? Yes.
If yes, how far apart are the locations? 
Filming will take place in the cell room and in the radiotherapy room. They are in different building in our hospital with about 200-meter distance. The filming locations are labeled at the end of each step. 


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. Xin Sui: This protocol is significant because the presence of cancer stem cells may be associated with relapse or a poor outcome after radiotherapy. Studying the radioresistant cancer stem cells may provide clues to overcome radioresistance [1].

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

1.2. Xin Sui: In this technique, cancer stem cells are sorted with putative markers by flow cytometry, and the self-renewal capacity of sorted cells is evaluated by sphere formation assay. The colony formation assay is performed to assess the radiosensitivity of sorted cells. It determines how many cells lost their ability to generate descendants that form the colony after a certain dose of radiation [1].

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

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

1.3. Jian-Hao Geng: This manuscript provides the initial few steps for the radiosensitivity study of cancer stem cells, which establishes the basis for further mechanism study. Mechanism study may involve proteins related to DNA damage repair, clearance of reactive oxygen species, cell cycle arrest, etc. It will provide important insights into how cancer stem cells gain radioresistance and how to overcome the resistance [1].

1.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

Introduction of Demonstrator: (Said by you on camera)

1.4. Jian-Hao Geng: Demonstrating the radiation procedure will be Chen-Nan Li, a radiation technician from our department [1] [2]. 
 
1.4.1. Interview style: Author saying the above.

1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
Section - Protocol
2. Cell Labeling
2.1. To begin this procedure, culture A549 cells in RPMI 1640 medium – supplemented with 10 percent FBS – in 10 centimeter dishes [1] at 37 degrees Celsius with 5 percent carbon dioxide [2].
2.1.1. Talent adds RPMI 1640 medium to a 10 cm dish containing A549 cells. Alternatively, show the talent inoculating the medium in the dish. (cell room)
2.1.2. Talent places the dishes into an incubator. (cell room)
2.2. When the cells reach 80 to 90 percent confluence, remove the culture medium [1]. Briefly wash the cells with 3 milliliters of PBS [2]. Next, add 3 milliliters of 0.05 percent trypsin to each dish [3].
2.2.1. Talent removes the culture medium from the dishes. (cell room)
2.2.2. Talent washes the cells with PBS. (cell room)
2.2.3. Talent adds trypsin to each dish. (cell room)
2.3. Remove the trypsin and leave the residuary trypsin [1] to digest the cells at 37 degrees Celsius for 1 – 3 minutes [2]. Check the detachment of the cells frequently to avoid over-digestion [3].
2.3.1. Talent removes the trypsin from the dishes. (cell room)
2.3.2. Talent places the dishes into an incubator. (cell room)
2.3.3. Talent checks the cell detachment under a microscope. (cell room)
2.4. When the cells become loose and begin to detach from the dishes, add 3 milliliters of RPMI 1640 medium – supplemented with 10 percent FBS [1] – and transfer the cell suspension to a 50 milliliter tube [2].
2.4.1. Talent adds RPMI medium to the dishes. (cell room)
2.4.2. Talent transfers the cell suspension to a 50 mL tube. (cell room)
2.5. Centrifuge at 300 x g and at 4 degrees Celsius for 5 minutes [1]. Discard the supernatant and re-suspend the cells in 10 milliliters of PBS [2]. Transfer 0.5 milliliters of the cell suspension into a new tube as an isotype control [3].
2.5.1. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on. (centrifuge)
2.5.2. Talent re-suspends the cells in PBS. The supernatant can be discarded prior to this shot. (cell room)
2.5.3. Talent transfers some of the cell suspension into a new tube. (cell room)
2.6. Centrifuge both the control and experimental tubes at 300 x g and at 4 degrees Celsius for 5 minutes [1]. Discard the supernatants [2].
2.6.1. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on. (centrifuge)
2.6.2. Talent discards the supernatants from the tubes. (cell room)
2.7. Then, dilute both the fluorescent dye-conjugated isotype control and antibody in PBS to the optimal concentration titrated to prepare the working solution [1]. Re-suspend the control and experimental cells with each working solution and mix gently [2-TXT]. Incubate the samples in the dark and at room temperature for 30 – 40 minutes [3].
2.7.1. Talent dilutes the fluorescent dye-conjugated isotype control and antibody in PBS. (cell room)
2.7.2. Talent re-suspends the cells in the working solutions. TEXT: Resuspend cells at 2 – 5 x 107 cells/mL. (cell room)
2.7.3. Talent wraps the samples in foil and sets them in a drawer to incubate at room temperature.
2.8. Wash the cells by adding 10 milliliters of PBS [1], mixing gently [2], and centrifuging at 300 x g and at 4 degrees Celsius for 5 minutes [3]. Discard the supernatants and re-suspend the cells with 10 milliliters of PBS [4].
2.8.1. Talent adds PBS to the cells. (cell room)
2.8.2. Talent gently mixes the PBS with the cells. (cell room)
2.8.3. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on. (centrifuge)
2.8.4. Talent re-suspends the cells in PBS. The supernatant can be discarded prior to this shot. (cell room)
2.9. Next, place 40 micrometer cell strainers on new 50 milliliter tubes, making sure to prepare a separate tube and strainer setup for the control and experimental cells [1]. Apply each cell suspension onto the respective strainer, and collect the flow through [2].
2.9.1. Talent places cell strainers on 50 mL tubes. (cell room)
2.9.2. Talent applies the cell suspensions onto the strainers. (cell room)
2.10. Centrifuge the flow-through at 300 x g and at 4 degrees Celsius for 5 minutes [1]. Discard the supernatant and re-suspend the cells with 0.2 – 1.0 milliliters of PBS [2], and transfer each cell suspension into a separate 5 milliliter tube for flow cytometry [3].
2.10.1. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
2.10.2. Talent re-suspends the cells in PBS. The supernatant can be discarded prior to this shot. (cell room)
2.10.3. Talent transfers each cell suspension to a separate tube. (cell room)
3. Colony Formation Assay
3.1. In a biological safety cabinet, prepare one 6-well plate for each radiation dose, including the zero Gray group [1]. Add 1.5 milliliters of completed 1640 media to each well [2-TXT].
3.1.1. Talent, in a biological safety cabinet, sets out 6-well plates. (cell room)
3.1.2. Talent adds completed 1640 media to the wells of the plates. TEXT: Completed 1640: RPMI 1640 with 10% FBS. (cell room)
3.2. Dilute harvested cells with completed 1640 media to a cell density of 1,000 cells per milliliter [1]. Then, add the diluted cell suspension to the wells [2-TXT] and shake the plates horizontally to evenly distribute the cells in the wells [3]. Record the volume added in each dose group [4].
3.2.1. Talent dilutes harvested cells with completed 1640 media. (cell room)
3.2.2. Talent adds the cell suspension to the wells of the plates. TEXT: See text for details on cell amount to seed per well. Video Editor: Show this text overlay for 3.2.2 – 3.2.4. (cell room)
3.2.3. Talent shakes a plate horizontally. (cell room)
3.2.4. [bookmark: _GoBack]Talent records the volume added in a lab notebook. (cell room) (Editor: The authors indicated that this shot may not have been filmed. If it was not filmed, please remove the associated VO as well)
3.3. Culture at 37 degrees Celsius with 5 percent carbon dioxide [1]. After the cells have attached to the bottom of the wells, add completed 1640 media to each well until the media height reaches 1 centimeter [2].
Videographer: The author has noted that step 3.3 is one of the most important for viewers to see.
3.3.1. Talent places the plates into an incubator. (cell room) (Editor: This shot may be slated 3.2.4. The authors moved the VO and the shot to the end of 3.2, but since being at the end of 3.2 and at the beginning of 3.3 is effectively the same – and since it made the VO for 3.2 too long – I’ve moved it back)
3.3.2. Talent adds completed 1640 media to each well as described. (cell room)
3.4. [1] When the plates are transferred between cell culture room and radiation therapy room, wrap the plates with aluminum foil or put them in a clean box to avoid contamination [2-TXT]. Hold the plates flat to avoid medium spilling out [3].
3.4.1. Talent covers the plates. (cell room)
3.4.2. Talent wraps the plates in aluminum foil. TEXT: Keep the plates covered during radiation (cell room) [Shots 3.4.2 and 3.4.3 combined]
3.4.3. Talent holds the plates flat and transfers them. (cell room)
3.5. Next, set a 20 centimeter by 20 centimeter radiation field [1]. Place a tissue-equivalent bolus of 1.0 centimeter thickness on the treatment couch [2], and place the 6-well plate on the bolus to keep them in contact [3]. Make sure the whole plate is within the radiation field [4].
Videographer: The author has noted that step 3.5 is one of the most important for viewers to see.
3.5.1. Talent sets the radiation field. (radiotherapy room)
3.5.2. Talent places a tissue-equivalent bolus on the treatment couch. (radiotherapy room)
3.5.3. Talent places the 6-well plate on the bolus. (radiotherapy room)
3.5.4. Close up showing the plate in the radiation field. (radiotherapy room)
3.6. Set the source skin distance as 100 centimeters [1] and adjust the height of the treatment couch to align the medium surface level to the laser level [2]. Deliver the assigned dose to each plate in sequence [3].
Videographer: The author has noted that step 3.6 is one of the most important for viewers to see.
3.6.1. Talent sets the source skin distance. (radiotherapy room)
3.6.2. Talent adjusts the height of the treatment couch to align the medium surface level to the laser level. (radiotherapy room)
3.6.3. Talent delivers a dose to one of the plates. (radiotherapy room)
3.7. After this, take the plates to the biosafety cabinet in the cell culture room [1]. Replace the medium in each well with 2 milliliters of completed 1640 medium [2]. Culture at 37 degrees Celsius with 5 percent carbon dioxide [3], making sure to change the medium every 3 – 5 days [4].
3.7.1. Talent transfers the plates to the biosafety cabinet in the cell culture room removes the medium in each well. (cell room) (Editor: If there is extra footage of the talent entering the cell room, please show that here. This shot description is effectively the beginning of 3.7.2, and should be shown alongside/instead that shot when the action of “replacing the medium” is mentioned. If such a shot does not exist, this VO could instead say “In the cell culture room…” and move immediately into the VO for shot 3.7.2)
3.7.2. Talent replaces the medium in adds completed 1640 medium to each well with completed 1640 medium. (cell room)
3.7.3. Talent places the plates into an incubator. (cell room)
3.7.4. Talent changes the medium in the wells of one of the plates. (cell room)
3.8. 7 – 10 days after radiation, remove the medium [1] and briefly wash the cells with PBS [2]. In a fume hood, add 1 milliliter of 4 percent formaldehyde to each well to fix the cells for 10 minutes [3].
Videographer: The author has noted that step 3.8 is one of the most important for viewers to see.
3.8.1. Talent removes the medium from the wells of one of the plates. (bench)
3.8.2. Talent washes the cells with PBS. (bench)
3.8.3. Talent, in a fume hood, adds formaldehyde to each well of a plate. TEXT: Caution: Formaldehyde is volatile. (fume hood)
3.9. Then, remove the formaldehyde [1] and wash each well twice, using 2 milliliters of distilled water for each wash [2].
3.9.1. Talent removes the formaldehyde from the wells of the plate. fume hood
3.9.2. Talent washes the cells with distilled water. fume hood
3.10. Add 1 milliliter of 1 percent crystal violet stain solution to each well [1] and stain for 10 minutes [2]. After this, remove the crystal violet stain solution [3] and wash the cells three times with distilled water [4].
Videographer: The author has noted that step 3.10 is one of the most important for viewers to see.
3.10.1. Talent adds crystal violet stain solution to the wells of a plate. (bench)
3.10.2. Talent sets a timer for 10 minutes. (bench)
3.10.3. Talent removes the crystal violet stain solution from the wells of the plate. (bench) [Shots 3.10.3 and 3.10.4 combined]
3.10.4. Talent washes the cells with distilled water. (bench)
3.11. Remove the water [1] and let the plates air dry for 30 minutes [2]. Count the number of colonies with more than 50 cells [3].
3.11.1. Talent removes the water from the wells of the plate. (bench)
3.11.2. Talent sets the plates out to air dry. (bench)
3.11.3. Talent takes photos of the wells and counts the number of colonies with more than 50 cells. (bench)



Section – Results
4. Results: Radiosensitivity of Cancer Stem Cells 
4.1. In this study, both α2δ1-high (“alpha two delta one high”) and α2δ1-low (“alpha two delta one low”) A549 cells are sorted [1]. Some markers may show distinct populations and are easy to gate [2]. However, some markers just show high and low expression patterns, rather than distinct positive and negative populations [3]. In this situation, an isotype control is very important for gating [4].
4.1.1. LAB MEDIA: Figure 1. Video Editor: Show only Figure 1A.
4.1.2. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1A.
4.1.3. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1A.
4.1.4. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1A.
4.2. The expression of α2δ1 in sorted cells is validated by qPCR [1]. The expression of CACNA2D1 (“C-A-C-N-A-two-D-one”), the gene that encodes α2δ1, is higher in sorted α2δ1-high cells compared with α2δ1-low cells [2].
4.2.1. LAB MEDIA: Figure 1. Video Editor: Show only Figure 1B.
4.2.2. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1B. Emphasize the data column for α2δ1-high cells (the red column).
4.3. Typical morphology of spheres and the sphere formation efficiency is shown here [1-TXT]. α2δ1-high cells show higher sphere formation efficiency, suggesting a higher self-renewal capacity [2].
4.3.1. LAB MEDIA: Figure 2. TEXT: See text for details on sphere formation assay.
4.3.2.  LAB MEDIA: Figure 2. Video Editor: In Figure 2A, emphasize the image for α2δ1-high cells (the left image). In Figure 2B, emphasize the data column for α2δ1-high cells (the red column).
4.4. Typical images of colonies and the survival curves are shown here. A colony with about 50 cells can be examined under a microscope and marked as a reference. The number of colonies is counted. Then, a survival fraction at each dose can be calculated, and a survival curve can be plotted [1]. α2δ1-high cells are relatively resistant to radiation compared to α2δ1-low cells [2].
4.4.1. LAB MEDIA: Figure 3.
4.4.2. LAB MEDIA: Figure 3. Video Editor: In Figure 3B, emphasize the data set for α2δ1-high cells (the red data set).
Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Xin Sui: Any steps related to cell culture should be performed in a biological safety cabinet or a laminar clean bench. To avoid contamination, it is recommended to add antibiotics to the culture medium after sorting [1].
5.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
5.2. Jian-Hao Geng: When a putative cancer stem cell marker is preliminarily identified by the sphere formation assay, further characterization by in vivo limiting dilution assay can be performed to evaluate the tumorigenic capacity [1].
5.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
5.3. Jian-Hao Geng: For the mechanism study of radioresistance, researchers can examine the proteins related to DNA damage repair, clearance of reactive oxygen species and cell cycle arrest in response to radiation [1].
5.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. 
5.4. Jian-Hao Geng: This method establishes the basis for further mechanism study.  Studying the radioresistant CSCs may provide clues to overcome radioresistance [1].
5.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. 
5.5. Xin Sui: During cell radiation, please note that the linear accelerator can only be operated by qualified technicians. Keep away from radiation. While staining, please note that formaldehyde is volatile and hazardous. Use formaldehyde in a fume hood [1].
5.5.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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