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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?  yes  
If Yes, can you record movies/images using your own microscope camera?
yes  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.

ZEISS, Axio Observer.Z1

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
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. Please upload all screen captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   NO
If Yes, how far apart are the locations? Click to enter distance between locations.

To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  22
Number of Shots:  55

Introduction

1. Introductory Interview Statements

Videographer: Obtain headshots for all authors. 

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1. 
1.1. Christophe LEBOEUF: in primary cultures, it is difficult to select cells transfected with other systems because of cellular debris . Using  our methode , we can select living cancer stem cells individually without killing them.


REQUIRED: What is the main advantage of this technique?
1.2. Christophe LEBOEUF: We can select viable transfected fluorescent cells of a specific type and use them  in cell culture or injection in animals models.  This protocol is an alternative to other cell-sorting technologies.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: N/A

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. Enter author name: N/A

OPTIONAL: 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?
Christophe LEBOEUF: 
If somebody is trying this technique for the first time « qualified
persons are required to resolve machine-related technical problems”.



Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

Christophe LEBOEUF: Demonstrating the procedure will be Guillaume Gapihan, a engineer specialized in cell culture and animal experimentation from my laboratory, and I, Christophe LEBOEUF, laboratory research engineer specialized  in laser microdissection.
1.5. . Include additional demonstrators as needed.  
1.5.1. INTERVIEW: Author saying the above. 
1.5.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.


Ethics Title Card
1.6. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) or equivalent body at (insert Institutional Name).
OR
Procedures involving human subjects have been approved by the Institutional Review Board (IRB) or equivalent body at (insert Institutional Name).


Procedures involving animal subjects have been approved by the ministry of agriculture C2EA-121-Paris Nord ethics committee.



Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded 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 one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. Mechanical Tissue Dissociation
2.1. Begin by placing a sample of 1 centimeter-cube of fresh patient-derived breast cancer xenograft in a 10-centimeter culture dish [1]. Use a rubber policeman to dissociate the fresh tumor by scraping in 2 milliliters of serum-free, high-glucose culture medium [2]. 
2.1.1. Talent placing a sample of patient-derived breast cancer xenograft in a 10-centimeter culture dish.
2.1.2. Talent dissociating the fresh tumor by scraping using a rubber policeman in medium.
2.2. Then, use pipettes of successively smaller sizes to dissociate the suspension by successive aspirations [1]. Place a filter with pores of 70 micrometers on a 50-milliliter tube and transfer the obtained cellular suspension [2]. Rinse it with 40 milliliters of 1x PBS (pronounce as “1-X”) to recover the largest possible number of cells [4].
2.2.1. Talent aspirating with pipettes of successively smaller sizes.
2.2.2. Talent transferring the obtained cellular suspension to the tube with filter.
2.2.3. Talent rinsing the suspension with 1x PBS.
2.3. Centrifuge at 250 x g for 2 minutes at room temperature [1].  Discard the supernatant [2] and rinse the cell pellet with 40 milliliters of 1x PBS to recover as many cells as possible [3]. Discard the supernatant [4] and then resuspend the pellet with 5 milliliters of PBS [5]. 
2.3.1. Talent placing the tube in a centrifuge. Videographer: Obtain multiple usable takes of talent at the centrifuge as this will be reused in 2.4.1. and 3.1.2. The size of the tubes may vary, so please get a take with the centrifuge lid closed.
2.3.2. Talent discarding the supernatant.
2.3.3. Talent rinsing the cell pellet with 1x PBS.
2.3.4. Talent discarding the supernatant.
2.3.5. Talent suspending the pellet in PBS.
2.4. Centrifuge the cell suspension for 2 minutes at 250 x g [1] and discard the supernatant [2].
2.4.1. 2.3.1.
2.4.2. Talent discarding the supernatant.
3. Cancer Stem Cell Selection
3.1. Resuspend the pellet with 5 milliliters of PBS [1] and centrifuge it at 250 x g for 5 minutes [2]. Remove the supernatant [3] and resuspend the sample to obtain a concentration of 10 million cells for 400 microliters of the cell-sorting buffer [4]. 
3.1.1. Talent suspending the pellet in PBS.
3.1.2. 2.3.1.
3.1.3. Talent removing the supernatant.
3.1.4. Talent suspending the sample to obtain a concentration of 10 million cells for 400 microliters of cell-sorting buffer.
3.2. Add 100 microliters of FcR (pronounce as “F-C-R”) blocking reagent [1] and then 100 microliters of CD133 antibody microbeads [2]. Incubate for 30 minutes at 4 degrees Celsius in the dark [3]. 
3.2.1. Talent adding FcR blocking reagent.
3.2.2. Talent adding CD133 antibody microbeads.
3.2.3. Talent placing it in an incubator.
3.3. Place the column in a magnet and add 3 milliliters of the cell-sorting buffer in the column [1]. Resuspend the cells and the antibody microbeads in 5 milliliters of the cell-sorting buffer [2] and add 1 milliliter of the eluate to the suspension of cells [3]. Then, wash it with 3 milliliters of the cell-sorting buffer. Repeat the washing two times [4].
3.3.1. Talent adding cell-sorting buffer in the column placed in a magnet.
3.3.2. Talent suspending the cells and the antibody microbeads in the cell-sorting buffer.
3.3.3. Talent adding the eluate to the suspension of cells.
3.3.4. Talent washing it with the cell-sorting buffer.
3.4. Remove the column and wash it with 5 milliliters of the separation buffer [1]. Push the piston to recover 5 milliliters of the eluate containing CD133-expressing cells in a 10-milliliter tube [2]. Centrifuge at 250 x g for 5 minutes at room temperature [3]. Remove the supernatant [4], and resuspend the pellet in 1 milliliter of DMEM/F-12 [5]. Authors: How do you pronounce DMEM/F-12? “D-M-E-M-F-twelve”?
3.4.1. Talent washing the column with the separation buffer.
3.4.2. Talent pushing the piston to recover the eluate in a 10-milliliter tube.
3.4.3. Talent placing the tube in a centrifuge.
3.4.4. Talent removing the supernatant.
3.4.5. Talent suspending the pellet in DMEM/F-12.

4. Cell Culture of Cancer Stem Cells Sorted from Patient-derived Xenografts
4.1. Prepare the culture medium [1] and add 1 milliliter of 2% B27 in 49 milliliters of DMEM/F-12 [2]. 
4.1.1. Talent preparing the culture medium.
4.1.2. Talent adding B27 in DMEM/F-12.
4.2. Then, add 20 microliters of 0.4% BSA, 250 microliters of insulin, 6.25 microliters of epidermal growth factor, 12.5 microliters of basic fibroblast growth factor, 10 microliters of hydrocortisone, and 500 microliters of 1% penicillin-streptomycin solution [1-TXT].
4.2.1. Talent adding the solutions. TXT: BSA  0.4%, Insulin  5 µg/mL, Epidermal Growth Factor  25 ng/mL, Basic Fibroblast Growth Factor  25 ng/mL, Hydrocortisone  0.5 µg/mL, Penicillin/streptomycin  1%
4.3. Place 5 milliliters of the eluate containing CD133-expressing cells in a low-attachment 6-well plate. Ensure that the cell density is two-hundred-thousand cells per well [1]. Then, add 4 milliliters of the culture medium to each well. Prepare two complete 6-well plates [2]. 
4.3.1. Talent placing the eluate in a low-attachment 6-well plate.
4.3.2. Talent adding the culture medium to each well.
4.4. Place CD133-expressing cells for 48 hours in a humidified chamber at 37 degrees Celsius and 5% carbon-di-oxide under normoxia. Check regularly after 36 hours of incubation to see if spheres have formed. Stop the incubation after the formation of more than five spheres for each well [1].
4.4.1. Talent placing the cells in a humidified chamber and adjusting the temperature and percentage of CO2 and O2.
5. Transfection of Cancer Stem Cells to Invalidate Autophagy Gene Expression
5.1. Use a pipette to remove the culture medium delicately by slow aspiration of the supernatant [1]. Mix 2 micrograms of the plasmid expressing BECN1 sgRNA, Cas9 nuclease, 0.2 micrograms of the plasmid expressing green fluorescent protein, and 7.5 microliters of the transfection reagent [2].
5.1.1. Talent removing the culture medium by slow aspiration of the supernatant.
5.1.2. Talent mixing the reagents.
5.2. Add 500 microliters of a reduced serum medium to the mixture and leave it for 5 minutes at room temperature [1]. Then, add this mixture to the cell suspension [2]. Add 15 microliters of the lipid-based transfection reagent and leave it for 30 minutes at room temperature [3].
5.2.1. Talent adding a reduced serum medium to the mixture.
5.2.2. Talent adding the mixture to the cell suspension.
5.2.3. Talent adding the lipid-based transfection reagent.
5.3. Take 500 microliters of this mixture and two-hundred-thousand cells from spheres derived from the tumor xenografts to a 6-well plate on the agitator [1]. Incubate it for 2 hours at 37 degrees Celsius [2]. Add 1 milliliter of the culture medium [3] and incubate it for 24 hours [4].
5.3.1. Talent adding the mixture and the cells from spheres derived from the tumor xenografts to a 6-well plate on the agitator.
5.3.2. Talent closing the lid of the incubator and adjusting the temperature.
5.3.3. Talent adding the culture medium.
5.3.4. Talent placing it in an incubator.
5.4. After 24 hours, add 1% Kanamycin to select the cells that have integrated the plasmid [1]. Control the transfection efficiency using a fluorescent microscope with a FITC filter to detect the green fluorescent protein in the cancer stem cells [2]. 
5.4.1. Talent adding Kanamycin.
5.4.2. Talent detecting the green fluorescent protein in the cancer stem cells.

6. Selection of Living Transfected Cells, One-by-one, Using Laser Microdissection and Pressure Catapulting
6.1. Use a 1-milliliter pipette to pool the transfected cells from the wells of two plates in a 50-milliliter tube to achieve the sphere dissociation [1]. Centrifuge the tumor cells from the dissociated sphere in their culture medium at 250 x g for 10 minutes [2]. Suspend the cells to the concentration of 3,000 cells per microliter of culture medium [3].
6.1.1. Talent pooling the transfected cells from the wells of two plates in a tube using a pipette.
6.1.2. Talent placing the tube in a centrifuge.
6.1.3. Talent suspending the cells in the culture medium maintaining the concentration.
6.2. Take 20 microliters of this cell solution and place it on the membrane of the microdissection dish [1]. Smear about 0.5 centimeter square under the laminar flow hood [2].
6.2.1. Talent placing the cell solution on the membrane of the microdissection dish.
6.2.2. Talent smearing about 0.5 centimeter-square under the laminar flow hood.
6.3. Next, place the laser capture microdissection caps in the micro dissector cap holder filled with 20 microliters of DMEM/F-12 in the already calibrated laser micro dissector [1]. Draw the boundaries with a pencil around the smear and position the microscope directly over the target area [2].
6.3.1. Talent placing the laser capture microdissection caps in the micro dissector cap holder.
6.3.2. Talent drawing the boundaries with a pencil.
6.4. Use the micro dissector software with a GFP filter and delineate the isolated GFP-positive cells using the freehand tool in the micro dissector [1]. Set the laser to the cutting mode and activate it with a left-click on the software button [2]. 
6.4.1. Talent opening the micro dissector software and delineating the isolated GFP-positive cells using the freehand tool with the monitor visible in the frame.
6.4.2. Talent setting the laser to the cutting mode and activating it on the software button with the monitor visible in the frame.
6.5. Use commercial software and set the speed to 15%, the laser microbeam energy to 95%, the focus to 69% with two cycles, and a z-focus delta to 1 micrometer to cut the delineated cells along with the membrane layer on the microdissection dish [1].
6.5.1. The speed, the laser microbeam energy, focus, and z-focus delta being set on the software.
6.6. For the laser pressure, set delta to 18 for catapulting and delta to -3 on the periphery of the dissected specimen to catapult the micro-dissected cells into the medium-filled cap of a microcentrifuge tube [1]. Finally, unload the samples and the caps containing the cells [2].
6.6.1. δ being set for catapulting and on the periphery of the dissected specimen.
6.6.2. Talent unloading the samples and the caps containing the cells.

6.7. 

Protocol Script Questions
Authors: Please use the step and shot numbers from the script above (not step numbers from the manuscript) when answering the questions below. Do not include steps that will be screen-captured and do not list entire sections.

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 

I think, parts 2.1-2.2 and 3.2-6.4 and 6.6 are the most important for viewers to see.

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

[bookmark: Text2]6.1, 6.2, 6.3, 6.4, 6.6     



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 183. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

7. Results: Laser Microdissection of Live GFP+ Breast Cancer Stem Cells, CNV of the BECN1/RNase P Ratio Using Digital Droplet PCR, and the Assessment of the Breast Cancer Stem Cell Viability

Authors: Is the above title okay for the results section? If not, please suggest a suitable title that describes the results.
7.1. Laser microdissection of live GFP-positive breast cancer stem cells is shown here [1]. One GFP-positive breast cancer stem cell invalidated for the BCEN1 gene is identified with the FITC filter of the laser microdissector [2]. The cell identified as positive is surrounded manually in the microdissector software with a red line [3].
7.1.1. LAB MEDIA: Figure 1.
7.1.2. LAB MEDIA: Figure 1. Video Editor: Zoom in the middle image.
7.1.3. LAB MEDIA: Figure 1. Video Editor: Only show the first two images from the left. Emphasize the first image from the left.
7.2. This line represents the path of the laser around the cell [1]. A picture of the same area after microdissection is shown here [2]. The cell was sent into the cap [3].
7.2.1. LAB MEDIA: Figure 1. Video Editor: Only show the first two images from the left. Emphasize the red line in the first image from the left.
7.2.2. LAB MEDIA: Figure 1. Video Editor: Emphasize the third image from the left.
7.2.3. LAB MEDIA: Figure 1.
7.3. Efficient invalidation of BECN1 was verified using droplet digital PCR on a minimum of 10 cells [1]. The copy number variation of the BECN1 to RNase P ratio using the digital droplet PCR is shown here [2]. The error bars represent the standard deviation [3].
7.3.1. LAB MEDIA: Figure 2.
7.3.2. LAB MEDIA: Figure 2.
7.3.3. LAB MEDIA: Figure 2.
7.4. The representative image shows the assessment of the breast cancer stem cell viability [1]. After different durations of laser microdissection and a 24-hour incubation period in the culture medium, breast cancer stem cell viability was assessed on 200 cells on a special slide, using trypan blue [2].
7.4.1. LAB MEDIA: Figure 3.
7.4.2. LAB MEDIA: Figure 3.
7.5. Breast stem cell viability dropped significantly when the microdissection duration exceeded 30 minutes [1].
7.5.1. LAB MEDIA: Figure 3. Video editor: Emphasize the two grey rectangular bars in the middle.



Conclusion
8. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
Christophe LEBOEUF: (6.1 to 6.6) :The selection of living transfected cells with this technique is not suitable for a large quantity of cells

Following this procedure, what other methods can be performed? What questions would these additional methods answer?
8.1. Christophe LEBOEUF: This procedure could be performed with molecular biology method adapted for small quantity of cells. 
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
8.2. 8.1.	Christophe LEBOEUF: This procedure is of particular interest in the study of heterogeneity in cancer


Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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