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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? Y
3. Which steps from the protocol section below are the most important for viewers to see? 
2.2.1., 3.1.1., 3.6.1., 4.2.1.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
4.2.1. The single most difficult aspect of this procedure is ensuring the generation of single-cell suspensions between passages. Excess pipetting should be avoided because it can lead to increased cell death. Mild trypsinization or Accutase treatment can be used to facilitate sphere dissociation, while filtering the cell suspension using a 40 μm strainer should diminish the number of intact spheres that are carried over to the next passage.  
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


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. Pier Giuseppe Pelicci: Mammosphere cultures provide an easily accessible model system for studying and dissecting important aspects of normal and cancer breast stem cell behaviors, such as their ability to self-renew and differentiate [1].

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

1.2. Pier Giuseppe Pelicci: Our quantitative approach aims at the evaluation of the growth rate of mammosphere cultures in an objective manner, allowing a direct comparison of different cell types and conditions [1]. 

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

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

1.3. Xieraili Aobuli: For the first trial, I would advise keeping a tight control over the incubation times to avoid over-digestion and to ensure an accurate cell count before each plating [1].

1.3.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator (Said by you on camera):

1.4. Pier Giuseppe Pelicci: Demonstrating the procedure with Xieraili Aobuli will be Errico D’Elia, a technician from my laboratory [1][2]. 

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.5. Procedures involving animal subjects adhere to the institutional guidelines of the European Institute of Oncology and have been approved by OPBA and the Italian Ministry of Health.



Section - Protocol
2. Murine Mammary Gland Collection and Digestion
2.1. After harvesting the four abdominal and lower thoracic mammary glands from 5-30, eight-to-ten-week-old female mice [1-TXT], place up to 20 glands per 100-millimeter Petri dish in a minimal volume of PBS [2]. 
2.1.1. WIDE: Talent placing gland into dish TEXT: Euthanasia: CO2 asphyxiation
2.1.2. Shot of 20 glands in dish 
2.2. Mince the tissues into smaller pieces [1] and add 10 milliliters of digestion medium to the fragments [2-TXT].
2.2.1. Tissue being minced Videographer: Important step
2.2.2. Talent adding medium to dish, with medium container visible in frame TEXT: See text for all medium/solution preparation details
2.3. Use a 25-milliliter serological pipette to transfer the tissue pieces into a 50-milliliter conical tube [1] and seal the tube with paraffin film [2].
2.3.1. Pieces being added to tube 
2.3.2. Tube being covered
2.4. Then incubate the fragments on a rotator at 0.03 x g for 2.5 hours at 37 degrees and 5% carbon dioxide with humidity [1].
2.4.1. Tube rotating 
3. Primary Murine Mammary Epithelial Cell (MEC) Isolation
3.1. At the end of the incubation, if all of the fragments can be passed through a P1000 pipette tip [1-TXT], sediment the tissue slurry by centrifugation [2-TXT] and carefully decant the supernatant [3].
3.1.1. WIDE: Talent pipetting fragments Videographer: Important step TEXT: Extend digestion by 30 min as necessary
3.1.2. Talent placing tube(s) into centrifuge TEXT: 5 min, 100 x g, 4 °C
3.1.3. Supernatant being decanted
3.2. Resuspend the pellet in 3 milliliters of PBS [1] and filter the tube contents sequentially through one 100-, one 70-, and one 40-micrometer cell strainer into a new conical tube [2], washing each strainer with 2 milliliters of fresh DPBS (D-P-B-S) after each filter [3-TXT].
3.2.1. Shot of pellet if visible, then DPBS being added to tube, with DPBS container visible in frame 
3.2.2. Slurry being added to filter, with other tubes with filters visible in frame
3.2.3. Filter being rinsed, with DPBS container visible in frame TEXT: DPBS: Dulbecco’s phosphate buffered saline
3.3. Pellet the cells by centrifugation [1-TXT] and decant the supernatant [2], resuspending the cells in the remaining DPBS [3].
3.3.1. Talent adding tube(s) to centrifuge TEXT: 5 min, 300 x g, 4 °C
3.3.2. Supernatant being decanted
3.3.3. Shot of pellet if visible, then cells being resuspended
3.4. Mix the cells with an equal volume of ammonium-chloride-potassium lysis buffer [1] and lyse the red blood cells on ice for up to 5 minutes [2].
3.4.1. Cells being pipetted, with ACK buffer container visible in frame
3.4.2. Talent placing tube on ice
3.5. At the end of the incubation, arrest the lysis with 10 milliliters of DPBS [1] and collect the cells by centrifugation [2].
3.5.1. Talent adding DPBS to tube, with DPBS container visible in frame
3.5.2. Talent placing tube(s) into centrifuge
3.6. Confirm the presence of a white pellet [1] and resuspend the pellet in 1-5 milliliters of mammosphere medium for counting [2].
3.6.1. Shot of pellet Videographer: Important step
3.6.2. Medium being added to cells, with medium container visible in frame
3.7. Then plate the cells onto non-tissue culture treated, ultra-low adhesion 6-well plates at a 2 x 105 viable cells/milliliter of mammosphere medium concentration [1] for a 7-10-day incubation at 37 degrees Celsius and 5% carbon dioxide [2].
3.7.1. Talent adding cells to well(s), with medium container visible in frame
3.7.2. Talent placing plate into incubator
4. Serial Mammosphere Re-Plating
4.1. At the end of the 7-10-day culture, collect the primary mammospheres from each well of the cell culture plate [1] and sediment the mammospheres by centrifugation [2].
4.1.1. WIDE: Talent collect spheres from well(s), with collection tube(s) visible in frame 
4.1.2. Talent placing tube(s) into centrifuge
4.2. After decanting the supernatant, use a P200 pipette with a filtered tip to pipette the mammospheres approximately 100 times [1-TXT]. 
4.2.1. Shot of pellet, then mammospheres being pipetted Videographer: Important step TEXT: Optional: Filter partially dissociated mammospheres w/ 40-micrometer strainer
4.3. Xieraili Aobuli: The generation of single-cell suspensions is critical for the accurate quantification of the mammosphere self-renewal ability. Visually inspect the extent of dissociation and use a cell strainer if necessary [1].

4.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
4.4. [bookmark: _GoBack]Resuspend the dissociated mammospheres with 1-5 milliliters of fresh mammosphere medium for counting [1] and plate 2 x 104 viable cells/milliliter on poly-HEMA (heema)-coated, ultra-low adhesion 6-well plates for a 5-7-day culture at 37 degrees Celsius and 5% carbon dioxide [2].
4.4.1. Talent adding medium to tube, with medium container visible in frame
4.4.2. Talent adding cells to well(s)
4.5. After 5-7 days, count the number of spheres per well [1].
4.5.1. Talent at microscope, counting spheres
5. Sphere Enumeration by Digital Image Analysis (DIA)
5.1. At the end of each passage, use a digital camera mounted on a stereoscope to scan the entire surface of all the wells to image the spheres [1].
5.1.1. WIDE: Talent scanning well(s), with camera and stereoscope visible in frame Author NOTE: This shot can be omitted and shot 5.2.1 can be used. Use 5.2.1. for both 5.1.1. and 5.2.1. 
5.2. After saving the images as .tif files [1], import the stereoscope images as an Image Sequence into ImageJ and set the scale and the type of image to 8-bit [2].
5.2.1. Talent at computer, saving image, with monitor visible in frame
5.2.2. SCREEN: screenshot_1: 00:00-00:25 Video Editor: can speed up
5.3. Duplicate the stack of images and select Subtract Background from the Process tab [1]. 
5.3.1. SCREEN: screenshot_2: 00:00-00:09
5.4. Check the Light background and Sliding paraboloid options and click OK to process all of the images of the stack [1].
5.4.1. SCREEN: screenshot_2: 00:09-00:16
5.5. Select Adjust and Threshold from the Image tab and click Apply. A pop-up window will appear. Select Default as the method and Light as the background. Check the Calculate threshold for each image box and click OK [1].
5.5.1. SCREEN: screenshot_3: 00:00-00:09
5.6. To process all of the images in the stack, select Watershed and click Yes [1], select Open and click Yes [2], and select Erode and click Yes [3].
5.6.1. SCREEN: screenshot_4: 00:00-00:07
5.6.2. SCREEN: screenshot_4: 00:08-00:14
5.6.3. SCREEN: screenshot_4: 00:15-00:22
5.7. Next, select Analyze Particles from the Analyze menu and set the minimum size threshold at 10,000 micrometers-squared and the circularity between 0.50 and 1.00 [1]. 
5.7.1. SCREEN: screenshot_5: 00:00-00:10
5.8. Select the option Ellipses from the Show drop-down menu and check Summarize, Exclude on edges, and In situ Show. Then click OK to process all of the images of the stack [1-TXT].
5.8.1. SCREEN: screenshot_5: 00:11-00:17 TEXT: Correct particle count according to ellipses w/ spheres correspondence as necessary
6. Cumulative Growth Curve Calculation
6.1. To calculate the cumulative growth curve, for each passage [1], register the number of plated cells and the number of cells and spheres counted per well and calculate the sphere size at the end of each passage [2].
6.1.1. WIDE: Talent at computer, opening spreadsheet/entering data into spreadsheet, with monitor visible in frame
6.1.2. SCREEN: screenshot_6: 00:00-00:09
6.2. Infer the number of plated spheres by dividing the number of cells plated for each passage by the sphere size calculated at the end of the previous passage [1].
6.2.1. SCREEN: screenshot_7: 00:00-00:06
6.3. Calculate the cumulative cell number for each well per passage and the cumulative sphere number for each well per passage [1] and plot the data points on a semi-logarithmic scale [2].
6.3.1. SCREEN: screenshot_8: 00:00-00:11
6.3.2. SCREEN: screenshot_9: 00:00-00:10
6.4. Fit an exponential trend-line to the data points and calculate the coefficient of determination to measure the goodness of the fit [1].
6.4.1. SCREEN: screenshot_10: 00:00-00:10
6.5. Then depict the equation of the trend-line as a natural exponential function to infer the growth rate of the culture [1].
6.5.1. SCREEN: screenshot_10: 00:11-00:16




Section – Results
7. Results: Representative Sphere and Cell Growth Numbers and Curves 

7.1. In this experiment, the sphere and cell numbers [1] of 5 consecutive passages for three independent experiments were determined [2]. Here the cumulative cell and sphere numbers per passage are shown [3].

7.1.1. LAB MEDIA: Table 1: JoVE Video Editor please emphasize Sphere Count columns for each plating
7.1.2. LAB MEDIA: Table 1: JoVE Video Editor please emphasize Cell Count columns for each plating
7.1.3. LAB MEDIA: Table 2: JoVE Video Editor please emphasize Cumulative columns for each Exp

7.2. As observed, Myc (mick) activation [1-TXT] leads to increased sphere and cell growth rates [2].

7.2.1. LAB MEDIA: Figure 1: JoVE Video Editor please emphasize grey data line in Figure 1A graph
7.2.2. LAB MEDIA: Figure 1: JoVE Video Editor please emphasize grey data line in Figure 1B graph



Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Thalia Vlachou: Biologically relevant time-points can be selected for cell collection and for performing gene expression analyses or other functional assays to evaluate cell differentiation, migration, and invasion [1]. 
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
8.2. Thalia Vlachou: This is a simple and cost-effective approach with multiple applications. For example, it can be used in drug discovery to measure the effects on cancer stem cell proliferation and self-renewal [1]. 
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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