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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? YES
Can you record movies/images using your own microscope camera? YES
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. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Steps 3.7-4.4
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 5.1. Sufficient amount of reversed cells will be prepared for flow cytometry in advance.
5. Will the filming need to take place in multiple locations? NO – multiple rooms in same building


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. Suk-Ying TSANG: The isolation of genuine apoptosis reversed cells has not yet been achieved, which limits our understanding on the consequence of apoptosis reversal. This protocol allows us to isolate a population of genuine apoptosis reversed cells [1].
1.1.1. INTERVIEW: Named author states the above, looking slightly off to the side. 


1.2. Suk-Ying TSANG: The main advantage of this technique is that the materials and equipment used are commonly available in many institutions. This technique is readily applicable for isolation of pure populations of cells that have undergone apoptosis reversal [1]. 
1.2.1. INTERVIEW: Named author states the above, looking slightly off to the side.


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

1.3. Yiyue XU: As previously reported, normal cells can also undergo apoptosis reversal. Thus, apart from breast cancer cells, other different tumor cells and normal cells can be studied and various apoptotic stimuli can be used [1].
1.3.1. INTERVIEW: Named author states the above, looking slightly off to the side. 

1.4. Yiyue XU: Because the reversed cells have gone through apoptosis and FACS-sorting, the recovery rate is usually low. A larger starting cell number is recommended to increase final yield [1]. 
1.4.1. INTERVIEW: Named author states the above, looking slightly off to the side.







Section - Protocol
2. Preparation of Breast Non-Stem Cancer Cells
2.1. To begin, culture MCF-7, MDA-MB-231, and T47D cells according to the text protocol [1-TXT]. 
2.1.1. MED: Talent places the labeled 100 mm dishes containing the cells into the cell culture incubator. TEXT: 37 °C; 5% CO2 Videographer: Obtain multiple takes, this is repeated. 
2.2. After this, wash the cells with PBS twice [1]. Then, add 2 milliliters of 0.05% trypsin-EDTA to the MCF-7 and MDA-MB231 cells [2]… and 2 milliliters of 0.25% trypsin-EDTA to the T47D cells [3].  
2.2.1. CU: Talent washes one of the cell lines with PBS once. The other labeled dishes should be visible in the shot. 
2.2.2. CU: Talent adds trypsin EDTA to the MCF-7 and MDA-MB231 cells. 
2.2.3. CU: Talent adds trypsin EDTA to the T47D cells.
2.3. Culture the cells for 5 minutes at 37 degrees Celsius in a 5% carbon dioxide cell culture incubator [1]. While the cells incubate, check the detachment of the cells with a microscope to prevent over digestion by trypsin-EDTA [2]. 
2.3.1. Reuse 2.1.1. This step was filmed because the color of the media changed.
2.3.2. SCOPE: Talent views the cells through the microscope. Due to the resolution, this picture will be uploaded.
2.4. When more than 90% of the cells detach, add 5 milliliters of completed RPMI medium to the dish and pipet it over the cell layer surface several times [1]. Then, transfer the cells to15-milliliter conical tubes [2]… and centrifuge [3-TXT]. 
2.4.1. CU: Talent pipets RPMI medium over the cell layer surface in the dish twice. 
2.4.2. CU: Talent transfers the cells from one dish to a conical tube. 
2.4.3. MED: Talent shuts the lid of the centrifuge and starts the spin. TEXT: 300 x g; 4 °C; 5 min Videographer: Do not show what is being put into the centrifuge so this shot can be reused as needed. 
2.5. Discard the supernatant and resuspend the pellets with FACS buffer in 1.5-milliliter microcentrifuge tubes [1]. Then, divide the cells into several tubes [2-TXT].
2.5.1. CU: Talent removes the supernatant from conical tube and resuspends the pellet with FACS buffer in a microcentrifuge tube. 
2.5.2. CU: Talent divides the resuspended pellet from one cell line into multiple tubes. TEXT: See text for cell line specific details
2.6. Centrifuge the tubes once more [1]… and discard the supernatant [2]. Then, add diluted Fc block to the samples [3]. 
2.6.1. CU: Talent places the tubes in the centrifuge. 
2.6.2. CU: Talent removes the supernatant from one of the tubes. 
2.6.3. CU: Talent adds Fc block to the tube. 
2.7. Incubate the samples on ice in the dark for 20 minutes [1]…before centrifuging the samples again [2]. After this, discard the supernatant [3]. 
2.7.1. MED: Talent places the samples on ice and covers the samples to protect them from the light. 
2.7.2. Reuse 2.6.1.
2.7.3. CU: Talent removes and discards the supernatant from one of the samples. 
2.8. Next, add fluorochrome-conjugatd monoclonal antibodies against human CD44 and CD24 in 1 to 40 and 1 to 10 dilutions, respectively, to the dual staining groups [1]. For the positive controls, add CD44 to the MDA-MB-231 cells [2]… and CD24 to the MCF-7 cells in 1 to 40 and 1 to 10 dilutions, respectively [3]. 
2.8.1. CU: Talent adds antibodies to the dual staining groups. (Author Comment: This step was shot twice and used in 5.2.1.)
2.8.2. CU: Talent adds CD44 to the positive control for the MDA-MB-231 cells. (Author Comment: This step was shot twice and used in 5.2.1.)
2.8.3. CU: Talent adds CD24 to the positive control for the MCF-7 cells. (Author Comment: This step was shot twice and used in 5.2.1.)
2.9. Add PerCP-Cy5.5 Mouse IgG2b,K (Pronounce as "Per-C-P, Cy five point five, mouse I-G-G-two-b, kappa") diluted at a 1 to 40 ratio to cells as an isotype control for CD44 [1]. Then, add PE Mouse IgG2a,K (Pronounce as "P-E, mouse I-G-G-two-a, kappa") diluted at a 1 to 10 ratio to the cells as an isotype control for CD24 [2].
2.9.1. CU: Talent adds PerCP-Cy5.5 Mouse IgG2b,K to the cells. (Author Comment: This step was shot twice and used in 5.2.2.)
2.9.2. CU: Talent adds PE Mouse IgG2a,K to the cells. Videographer: Obtain multiple takes, this is repeated. (Author Comment: This step was shot twice and used in 5.2.2.)
2.10. Incubate the samples at 4 degrees Celsius in the dark for 30 minutes [1]. Then, centrifuge the samples at 300 g’s and 4 degrees Celsius for 5 minutes [2].
2.10.1. MED: Talent places the samples on ice and covers the samples to protect them from the light.
2.10.2. Reuse 2.6.1. 
2.11. Discard the supernatant [1]… and wash the pellet twice in 500 microliters of PBS [2]. Then, repeat the centrifugation as previously described [3].
2.11.1. CU: Talent removes the supernatant from the pellet. 
2.11.2. CU: Talent washes the pellet once with PBS. 
2.11.3. Reuse 2.6.1.
2.12. Resuspend the pellet on 0.5 milliliters of PBS [1]… and filter the suspension through a 40-micrometer nylon mesh [2]. Then, run the suspension through a fluorescence-activated cell sorter [3].
2.12.1. CU: Talent adds PBS to the pellet to resuspend it. 
2.12.2. CU: Talent passes the resuspended pellet through a filter. 
2.12.3. MED: Talent uses a cell sorter. 
2.13. Collect the cells with CD44 negative and CD24 positive markers in round-bottom tubes containing 1 milliliter of collection medium [1]. Then, centrifuge the tubes and discard the supernatant [2-TXT]. 
2.13.1. CU: Show detail of the round bottom tubes containing the cells specified in the narration script. 
2.13.2. A. MED: Talent removes the tubes from the centrifuge. TEXT: 300 x g; RT; 5 min Talent put tubes into the centrifuge. TEXT: 300 x g; RT; 5 min (Editor: This shot is sufficient for the action listed above. 2.13.2B does not need to be used)
2.13.2. B. [Added Shot]: MED: Talent removes the tubes from the centrifuge. TEXT: 300 x g; RT; 5 min
2.14. Next, plate the sorted breast non-stem cancer cells in a culture dish containing fresh collection medium for further culture [1-TXT].
2.14.1. CU: Talent plates the cells in a culture dish. TEXT: 37 °C; 5% CO2

3. Apoptotic Induction and Detection 
3.1. First, use 1 millimolar staurosporine (Authors: Please provide a pronunciation guide) (Pronounce as "stau-ros-por-ine") in DMSO to prepare 2.5 micromolar staurosporine in medium according to the text protocol [1]. 
3.1.1. CU: Talent places a labeled container of staurosporine on the bench inside hood. 
3.1.2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]CU: Talent adds the staurosporine to the conical tube with medium and pipets to mix evenly. TEXT: 2.5 μM staurosporine
3.2. Then, remove the culture medium from the cells [1]. Wash the cells with 2 milliliters of PBS once [2]. After this, add 10 milliliters of the staurosporine medium to the MCF-7 cells for 6 hours [3] to induce apoptosis when the cells are 70% confluent [4].
3.2.1. CU: Talent removes the medium from the cells. 
3.2.2. CU: Talent washes the cells with PBS once. 
3.2.3. CU: Talent adds staurosporine medium to the MCF-7 cells. 
3.2.4. SCOPE: Show the cells in the staurosporine medium at 70% confluency when apoptosis has been induced. This picture will be uploaded.
3.3. Next, prepare 1 millimollar paclitaxel in DMSO [1]. Then, add 12.5 microliters of the 1 millimollar paclitaxel to the completed medium of the T47D cells to make up a final volume of 10 milliliter in a 15-milliliter conical tube [2-TXT]. 
3.3.1. CU: Talent places a labeled container of paclitaxel in DMSO on the bench inside hood. 
3.3.2. CU: Talent adds the paclitaxel to the conical tube with medium and pipets to mix evenly. TEXT: 5 μM paclitaxel
3.4. Remove the culture medium from the cells [1]… and wash the cells with 2 milliliters of PBS [2]. Then, add the paclitaxel medium to the cells for 10 hours [3] to induce apoptosis when the cells reach 70% confluency [4]. 
3.4.1. CU: Talent removes the medium from the T47D cells. 
3.4.2. CU: Talent washes the T47D cells.
3.4.3. CU: Talent adds the prepared paclitaxel medium to the T47D cells. 
3.4.4. SCOPE: Show the T47D cells at 70% confluency when apoptosis is induced. This picture will be uploaded.
3.5. After this, remove the medium from the solvent treated MCF-7 group [1]… and wash them with 2 milliliters of PBS [2]. Then, add 10 milliliters of 0.25% DMSO medium for 6 hours as the solvent control for staurosporine [3]. 
3.5.1. CU: Talent removes the medium from the MCF-7 cells. 
3.5.2. CU: Talent washes the MCF-7 cells with PBS.
3.5.3. CU: Talent adds DMSO medium to the MCF-7 cells. 
3.6. Remove the culture medium from the solvent treated T47D group [1]… and wash the cells with 2 milliliters of PBS [2]. Then, add 10 milliliters of 0.05% DMSO medium for 10 hours as the solvent control for paclitaxel [3]. 
3.6.1. CU: Talent removes the culture medium from the T47D cells. 
3.6.2. CU: Talent washes the T47D cells with PBS. 
3.6.3. CU: Talent adds DMSO medium to the T47D cells. 
3.7. Next, stain the cells and incubate them for 20 minutes at 37 degrees Celsius in an 5% carbon dioxide incubator [1-TXT].  Use a 60X confocal laser scanning microscope to observe the morphological changes of the treated cells [2].
3.7.1. MED: Talent places the cells with stain added to them in the incubator. TEXT:  50 nM Mitotracker Red CMXRos; 250 ng/mL Hoechst 33342
3.7.2. SCOPE: Show detail of one line of cells with apoptotic morphology. Authors: In your post shoot notes, please specify which line of cells is being observed at this step so the video editor can include a label. This picture will be uploaded.
4. Isolation of Apoptotic Cells and Apoptosis Reversal Procedure 
4.1. Stain both the apoptotic inducer and solvent treated MCF-7 and T47D cells [1-TXT] in the dark for 30 minutes at 37 degrees Celsius in a 5% carbon dioxide incubator [2].
4.1.1. CU: Talent adds stain to the MCF-7 and T47D cells. TEXT: 3 μM Caspase-3/7 Green Detection dye
4.1.2. MED: Talent puts the stained cells into the incubator. 
4.2. Using the fluorescence-activated cell sorter, collect the positive cells from the inducer-treated groups in round-bottom tubes containing 1 milliliter of collection medium [1]. Then, centrifuge the tubes as previously described and discard the supernatant [2]. 
4.2.1. CU: Show detail of the round-bottom tube containing the positive cells and collection medium. Videographer: Obtain multiple takes, this is repeated. 
4.2.2. CU: Talent removes the tube from the centrifuge and discards the supernatant. Videographer: Obtain multiple takes, this is repeated.
4.3. Collect the negative cells from the solvent-treated groups in round-bottom tubes with 1 milliliter of collection medium [1]. Centrifuge the tubes and discard the supernatant [2].
4.3.1. Reuse 4.2.1.
4.3.2. Reuse 4.2.2.
4.4. After this, resuspend the sorted cells in fresh collection medium [1]. Seed the cells in 12-well tissue culture plates and culture them for 7 days for apoptosis reversal [2-TXT]. 
4.4.1. CU: Talent resuspends the cells in collection medium. 
4.4.2. MED: Talent places the tissue culture plates in the incubator. TEXT: 37 °C; 5% CO2 / 95% air
5. Measurement of Breast CSC-Like Cells by Flow Cytometry
5.1. Harvest the reversed MCF-7 in both inducer- and solvent- treated groups with 0.05% trypsin-EDTA [1]. Then, harvest the T47D cells in both inducer- and solvent- treated groups with 0.25% trypsin-EDTA [2].
5.1.1. CU: Talent adds trypsin-EDTA to the MCF-7 cells. 
5.1.2. CU: Talent adds trypsin-EDTA to the T47D cells. 
5.2. Stain the cells with fluorochrome-conjugated monoclonal antibodies against human CD44 and CD24 [1]. While the cells stain, prepare the isotype controls as previously demonstrated [2].
[bookmark: _GoBack](Editor: 5.2.1 and 5.2.2 reuse multiple previous shots. For now, I’d suggest trying to show all the mentioned shots however looks best)
5.2.1. CU: Talent adds stain to the cells. The 5.2.1 included repeated 2.8.1, 2.8.2 and 2.8.3.
5.2.2. Reuse 2.9.2. The 5.2.2 included repeated 2.9.1 and 2.9.2.
5.3. Finally, run the cells on a flow cytometer and detect the percentage of cells with CD44 positive and CD24 negative markers [1]. 
5.3.1. MED: Talent uses a flow cytometer and observes the results as they are calculated.



Section – Results
6. Results: CSC-Like Cells Transited from Breast Non-Stem Cancer Cells During Apoptosis Reversal
6.1. In this protocol, the transition from breast non-stem cancer cells to breast CSC-like cells was observed. Isolation of non-stem cancer cells was first done in MCF-7 cells [1]. Typical morphological changes were observed after adding apoptotic inducers and the cells recovered from apoptosis with similar morphology after drug withdrawal [2].
6.1.1. LM: Figure 1
6.1.2. LM: Figure 2
6.2. The caspase-activated cells were labeled and sorted out based on their higher fluorescence intensity than cells without caspase activation [1]. During the apoptotic induction process, solvent was used to exclude the possibility that the FACS procedure or the solvent itself was the cause for the transition [2]. 
6.2.1. LM: 3A – 3D
6.2.2. LM: 3E and 3F 
6.3. Caspase-activated cells in the apoptotic inducer treatment groups were found to be Annexin V positive and PI negative, suggesting that they were apoptotic cells [1]. 
6.3.1. LM: Figure 4 
6.4. The apoptotic cells were collected and cultured for recovery. Compared with the solvent treated groups, flow cytometric analysis showed that there were cells appearing in the CD44 positive and CD24 negative quadrant in the reversed, originally breast non-stem cancer cell population [1]. 
6.4.1. LM: Figure 1



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

7.1. Yiyue XU: Gating in important in flow analysis and cell sorting. Thus, sufficient controls should be prepared in advance [1].
7.1.1. INTERVIEW: Named author states the above, looking slightly off to the side. 
7.2. Yiyue XU: Since this in vitro apoptosis reversal procedure isolates pure apoptotic cancer cells, experiments such as in vivo tumorigenesis assays can be conducted to understand the consequences of real reversed cells [1]. 
7.2.1. INTERVIEW: Named author states the above, looking slightly off to the side.
7.3. Yiyue XU: This technique sheds light on the cause for cancer relapse, therefor this technique could be investigated to potentially prevent this recurrence in cancer patients [1]. 
7.3.1. INTERVIEW: Named author states the above, looking slightly off to the side.
7.4. Yiyue XU: Please remember to protect yourself properly when conducting cell culture experiments according to the biosafety regulations at your institution [1].
7.4.1. Please remember to protect yourself properly when conducting cell culture experiments according to the biosafety regulation.
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