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PLEASE READ THE INSTRUCTIONS IN THE GRAY BOXES CAREFULLY AND USE TRACK CHANGES WHILE MAKING ANY EDITS TO THE DOCUMENT. 
This document has several sections on separate pages, so take care to view each page.


Author Questionnaire:
Authors, please fill out the unanswered questions below.  

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) 
No. 
Can you record movies/images using your own microscope camera? (Y/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? (Y/N)
No. 
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.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
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. (Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
There’s no difficult preocedure. 

5. Will the filming need to take place in multiple locations? (Y/N)
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.

· The total introduction length (i.e., Required and Optional Interview Statements) cannot exceed 150 words. 
· Restrict the length of each statement to no more than 30 words.
· Please answer the questions below in full sentences to highlight the significance of your protocol. You will be expected to memorize and deliver these sentences as spoken interview statements during filming. 
· Indicate the full name of each author who will give each statement. If only one author is giving the REQUIRED statements, the same author may speak both statements.

Why is your protocol significant? OR What key questions can this method help answer? 

1.1. Xin SuiAuthor Name: 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. (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).


What is the main advantage of this technique?

1.2. Xin SuiAuthor Name: . Using calcium channel α2δ1 subunit as an example, the methods to study the radiosensitivity of cancer stem cells in non-small cell lung cancer cell lines are presented. 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. 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. (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


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

· The following OPTIONAL questions may be answered to provide additional introductory information about your protocol. 
· These OPTIONAL statements must be spoken by different authors than those who gave the Required Interview Statements.
· The length of each OPTIONAL statement is restricted to no more than 30 words and contributes to the total introduction length, which cannot exceed 150 words. 
· Indicate the full name of each author who will give each OPTIONAL statement. 

Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?

1.3. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).

Are there any specific areas of research that this method could provide insight into? 

Can this method be applied to any other systems?

1.4. Jian-Hao GengAuthor Name: 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.__________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


How would you expect an individual who has never performed this technique to struggle? 

Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Author Name: ___________ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Why is visual demonstration of this method critical?

1.6. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Introduction of Demonstrator: (Said by you on camera)

· Please use this statement ONLY if any of the individuals who will be demonstrating the procedure on camera have not given a required or optional Introduction interview statement already.
· Include the full name(s) of the person(s) demonstrating the experiment followed by their title (e.g., technician, post doc, grad student, clinician, etc.) 
· Also indicate the full name of the author who will introduce the demonstrator(s). 

1.7. Jian-Hao GengAuthor Name: Demonstrating the radiation procedure will be Song-Mao Yu (name of the person or persons), a radiation technician (technician, post doc, grad student) from my laboratoryour department. (Add additional mention of demonstrators as necessary).  
1.7.1. Interview style: Author saying the above 
1.7.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.





Section - Protocol
· Read through the entire protocol carefully to understand what you will need on the filming day and prepare accordingly. 
· The two-digit numbers (e.g. 2.1., 2.2.) represent the “steps” of you protocol and will be read by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the “shots” that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in a single work day, the protocol is restricted to 30 steps and/or 60 shots.
· It is critical for a smooth and organized shoot that all materials and work spaces are prepared and labeled (if applicable) in advance.   
· Any specimens/samples that require long or overnight incubation steps should be prepared in advance. (i.e. day 0 sample preparation will be filmed on the day of the shoot; day 1 samples should be prepared the day before the shoot so their processing can be filmed on the day of the shoot/after their overnight culture/treatment/etc.) 
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 aside to incubate at room temperature.
Question: How are the samples kept in the dark while incubating? Are the wrapped in foil, put into a drawer/box, or some other method? 
Yes. Samples are wrapped in foid and put into a drawer. 
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. Talent records the volume added in a lab notebook. (cell room)
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].
3.3.1. Talent places the plates into an incubator. (cell room)
3.3.2. Talent adds completed 1640 media to each well as described. (cell room)
3.4. Keep the plates covered during radiation [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]. 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. (cell room)
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].
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].
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. (cell room)
3.7.2. Talent replaces the medium in 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].
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].
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)
3.10.4. Talent washes the cells with distilled water. (bench)
3.11. Remove the water [1], dry the plates [2], and 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 dries the plates. (bench)
3.11.3. Talent, at a microscope, counts the number of colonies with more than 50 cells. (bench)
Question: How are the plates dried?
Air dry. About 30 minutes. 

Section – Results
The Results section is restricted to 200 words of narrative. Please read through the results as presented to make sure that it accurately represents your findings. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual. 

4. Results: Radiosensitivity of Cancer Stem Cells 
4.1. In this study, both α2δ1-high and α2δ1-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.
Question: How should “α2δ1-high” and “α2δ1-low” be pronounced in the voiceover narration?
Alpha two delta one high; Alpha two delta one low. 
4.2. The expression of α2δ1 in sorted cells is validated by qPCR [1]. The expression of CACNA2D1, 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).
Question: How should “CACNA2D1” be pronounced in the voiceover narration?
Just read the letters. 
4.3. Typical morphology of spheres and the sphere formation efficiency is shown here [1]. α2δ1-high cells show higher sphere formation efficiency, suggesting a higher self-renewal capacity [2].	Comment by sx: The steps of sphere formation assay are not filmed. Do we need to add a statement that these step are presented in the manuscirpt?
4.3.1. LAB MEDIA: Figure 2.
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. A colony with about 50 cells can be examined under a microscope and marked as a reference [1]. Then, a survival fraction at each dose can be calculated, and a survival curve can be plotted [2]. α2δ1-high cells are relatively resistant to radiation compared to α2δ1-low cells [3].
4.4.1. LAB MEDIA: Figure 3.
4.4.2. LAB MEDIA: Figure 3.
4.4.3. 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.

· Below are questions for statements that can be used to further emphasize the significance of your protocol. At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences, as you will be expected to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each Conclusion Interview statement. 
What is most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section this advice correlates to.
5.1. Xin SuiAuthor Name: Steps related to cell culture should be performed in a biological safety cabinet or a laminar clean bench. To avoid contamination, antibiotics are recommended to be added to the culture medium after sorting. ____ (Step: Cell sorting, sphere formation assay, 3.1 and 3.2 in colony formation assay __) (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
5.2. Jian-Hao GengAuthor Name: When a putative cancer stem cell marker is priliminary identified by sphere formation assay, further characerization by in vivo limiting dilution assay can be performed to evaluate the tumorigenic capacity. 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. ____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
5.3. Jian-Hao GengAuthor Name: These methods establishes the basis for further mechanism study.  Studying the radioresistant CSCs may provide clues to overcome radioresistance. ____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Are any of the reagents or instruments hazardous? If so, please use this interview statement to remind viewers of what precautions they should take.
5.4. [bookmark: _GoBack]Xin SuiAuthor Name: In the cell radiation step, please note that the linear accelerator can only be operated by qualified technicians. Keep away from radiation. In the staining step, please note that formaldehyde is volatile and hazardous. Use formaldehyde in a fume hood. (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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