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A.  Will you require JoVE to record video microscopy through a microscope? N
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 2.1.-2.5., 3.1., 3.3., 3.5., 3.7.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  2.1.2 and 2.2.1

E. Will the filming need to take place in multiple locations? N
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of the following procedure is to expand cancer stem cells in vitro using an anchorage-independent culture technique and then test the metabolic effects of novel-cancer stem cell targeting therapies. (Intro) This is accomplished by first dissociating a human pancreatic adenocarcinoma tissue sample into a single cell suspension. (P1) In the second step, the tumor tissue is further digested with enzymes, (P2) and then seeded onto a gelatin plate to remove the fibroblast cell population. (P3) The isolated cancer stem cells are then cultured in an ultralow multi-well plate (P4) and treated with the drug of interest (P5) to assess the metabolic activity (P6) and formation of the tumor spheres. (P7) Ultimately, the drug of interest can be used in immune-compromised mice bearing patient-derived xenografts to validate the effects of the drug in vivo. (P8)
From jove-graphic.pptx
(P1) from slide one, have tumor move from human into petri dish, then have scalpel mince tumor into smaller pieces
(P2) move tumor pieces into conical tube, then add collagenase to tube, dissociating tumor into cells
(P3) move cells onto petri dish with yellow gelatin; have fibroblasts stick to gelatin, while tumor cells remain in media
(P4) move floating cancer cells into at least a few wells of 24 well plate
(P5) Metformin is added to at least one well of cells
(P6) please show top left graph “a” from Figures JoVE.pptx slide 2 

(P7) please show top left image “a” from Figures JoVE.pptx slide 1

(P8) please show left graph from Figures JoVE.pptx slide 3
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Patricia Sancho: This method is a powerful tool for studying cancer stem cell biology and serves as the first step in developing cancer-stem cell targeting therapies. 

1.2. Patricia Sancho: Demonstrating the procedure will be myself, a senior investigator at the Centre for stem cells, cancer and ageing at Barts Cancer Institute, and Shanthini Crusz, a PhD student from my laboratory.  

1.2.1. Interview style: Author saying the above 

1.2.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Protocol (read by voice talent at JoVE):
2. Isolation of cancer stem cells from pancreatic ductal adenocarcinoma 
2.1. To isolate cancer stem cells from a pancreatic ductal adenocarcinoma, in a sterile biosafety cabinet [2.1.1.-WIDE], use a sterile scalpel and forceps to mince the human tumor in a 60 x 15 mm culture dish containing 1 ml of sterile PBS [2.1.2.-CU], adding another 3-4 ml of PBS as necessary until the tissue is completely dissociated [2.1.3.-CU].
2.1.1. Shot of Talent at biosafety cabinet, mincing tumor
2.1.2. Few seconds tumor being minced
2.1.3. PBS being added to almost completely dissociated tissue
2.2. Transfer the tissue suspension into a sterile conical tube [2.2.1.-MED] and add PBS to a final volume of 5 ml [2.2.2.-CU]. 
2.2.1. Few seconds Talent dispensing suspension into tube 
2.2.2. PBS being added up to visible 5 ml line

2.3. Then mechanically homogenize the sample with a dissociator, centrifuge, [2.3.1.-CU] and digest the homogenized tissue with collagenase at 37°C [2.3.2.-CU-TXT].

2.3.1. Few seconds tissue being homogenized then centrifuged
2.3.2. Collagenase being added to tube, with collagenase container label visible in frame if possible (TEXT: See text for all media/reagent preparation details) 
2.4. After an hour, centrifuge the cells [2.4.1.-MED-TXT], resuspending the pellet in 10 ml of complete medium [2.4.2.-CU].

2.4.1. Talent placing tube(s) into centrifuge (TEXT: 5 min, 900 x g, RT)

2.4.2. Shot of pellet if visible, then few seconds medium being added/pellet being resuspended

2.5. Filter the cell suspension through a 40 micrometer strainer [2.5.1.-CU] and spin down the cells again [2.5.2.-CU], this time resuspending the pellet in 5 ml of ACK (Pronounce: A-C-K) [2.5.3.-MED].

2.5.1. Few seconds cells being filtered

2.5.2. Tube(s) being placed into centrifuge

2.5.3. Talent adding ACK to tube, with ACK container label visible in frame if possible
2.6. After 5 minutes at room temperature, remove the red blood cell lysis buffer by centrifugation [2.6.1.-CU] and resuspend the pellet in cancer stem cell medium [2.6.2.-MED].

2.6.1. Tube(s) being placed into centrifuge bucket

2.6.2. Few seconds Talent resuspending pellet, with CSCs medium container label visible in frame if possible

2.7. Then incubate the cells on a gelatin-coated dish at 37°C to remove most of the quickly-attaching fibroblast cells [2.7.1.-MED]. After one hour, carefully recover the supernatant [2.7.2.-CU] and quantify the number of viable pancreatic cancer stem cells [2.7.3.-MED-TXT].

2.7.1.  Few seconds Talent adding cells to dish

2.7.2. Few seconds supernatant being aspirated from dish

2.7.3. Few seconds Talent counting cells (TEXT: 45-70% viability ≈ 5x106 PDAC-isolated CSCs)
3. Sphere formation assay and metformin treatment
3.1. To facilitate the tumor sphere formation, dilute the cells in the appropriate volume of cancer stem cell medium to a final concentration of 2x103 cells/ml [3.1.1.-WIDE] and chill them on ice for a few minutes [3.1.2.-MED-TXT].

3.1.1. Few seconds Talent adding medium to cells
3.1.2. *Film as written

3.2. Then, after adding 500 microliters of PBS to the first and last rows of a 24 ultra-low attachment cell plate [3.2.1.-CU], resuspend the cells by pipette [3.2.2.-MED] and seed 1 ml of cells/well into the empty wells of the plate [3.2.3.-CU-TXT].
3.2.1. PBS being added to at least one well, with PBS container label visible in frame if possible
3.2.2. *Film as written

3.2.3. Cells being seeded into at least one well, with cell container label visible in frame if possible (TEXT: # of cells for sphere formation assays varies by tumor type)

3.3. Treat 4 wells of cells with the drug of interest [3.3.1.-CU] and at least 4 negative control wells with vehicle [3.3.2.-CU].
3.3.1. Metformin being added to at least one well, with drug container label visible in frame if possible

3.3.2. Vehicle being added to at least one well, with vehicle container label visible in frame if possible 
3.4. Then incubate the cells at 37°C with 5% CO2 for one week [3.4.1.].
3.4.1. *Film as written 

3.5. Every other day add fresh treatment or vehicle to each of the wells [3.5.1.-MED]. On day 5 or 7, assess the number of formed tumor spheres with an automated cell counter that allows the identification of larger structures [3.5.2.-CU-TXT].

3.5.1. Talent adding treatment or vehicle to at least one well, with container label visible in frame if possible

3.5.2. Tumor sphere sample being added to cell counter (TEXT: small: 40-80 microns; large: 80-120 microns)
3.6. For serial passaging of the tumor spheres, on day 7, use a 40 micrometer cell strainer to harvest the spheres [3.6.1.-CU].

3.6.1. Top view of supernatant being passed through filter 

3.7. Next, spin down the spheres [3.7.1.-MED] and incubate them in 1 ml of trypsin for 20 minutes at 37°C to dissociate the pellet into a single cell suspension [3.7.2.-CU].

3.7.1. Talent adding tube(s) to centrifuge

3.7.2. Trypsin being added to pellet, with trypsin container label visible in frame if possible (Videographer: Please get CU/MED/WIDE shots for later use)

3.8. Then expand the cells for another 7 days as just demonstrated [3.8.1.-MED].
3.8.1. Talent adding cells to at least one well of multiwall plate
4. Metabolism analysis: ROS production and oxygen consumption

4.1. To prepare the spheres for measurement of their reactive oxygen species, or ROS (Pronounce: R-O-S), production, after dissociation as just demonstrated [4.1.1.-WIDE], spin down the spheres [4.1.2.-MED] and resuspend the pellet in HBSS containing the appropriate probe [4.1.3.-CU].
4.1.1. Please use 3.7.2. trypsin being added to cells

4.1.2. Talent adding tube(s) to centrifuge buckets

4.1.3. Shot of carboxy-DCFDA being added to cells, with probe container label visible in frame if possible

4.2. After a 20 minute incubation in the dark at 37°C, place the cells on ice until analysis by flow cytometry [4.2.1.-MED].

4.2.1. Talent placing cells on ice

4.3. To prepare the spheres for measurement of their oxygen consumption, first coat a 96 well cell culture plate with cell and tissue adhesive [4.3.1.-MED-over the shoulder] for at least 20 minutes at room temperature [4.3.2.-MED].

4.3.1. Few seconds adhesive being added to at least one well

4.3.2. Talent placing plate at RT

4.4. Next, dissociate the spheres in trypsin as demonstrated [4.4.1.-MED]. Then wash the plate 2-3 times with water to remove the excess adhesive [4.4.2.-CU].

4.4.1. 3.7.2. Trypsin being added to cells

4.4.2. Few seconds at least one well being washed, with water container label visible in frame if possible

4.5. Plate the singularized cells at 3x105 cells/well in 150 microliters of oxygen consumption assay medium containing glucose and sodium pyruvate [4.5.1.-CU].
4.5.1. Few seconds cells being added to at least one well, with medium container label visible in frame if possible  
4.6. Adhere the cells to the bottom of the wells by centrifugation until 100 x g has been reached, letting the centrifuge stop with the brake off [4.6.1.-MED]. Then reverse the orientation of the plate [4.6.2.-CU] and repeat the spin [4.6.3.-CU].

4.6.1. Talent placing plate into centrifuge

4.6.2. Plate being picked up out of bucket and reversed in orientation

4.6.3. Centrifuge speed being set/being started

4.7. Now incubate the cells for 30 minutes at 37°C without CO2 [4.7.1.-MED].
4.7.1. Talent placing plate into incubator with 0% CO2 visible if possible

4.8. Meanwhile, load the assay cartridge [4.8.1.-MED]: in ports A, B and C inject 25 microliters of a 3, 6, and 9 millimolar concentration of the drug of interest, respectively [4.8.1.-CU-TXT] and in port D, add 25 microliters of a 1 micromolar concentration of the mitochondrial inhibitor rotenone (Pronounce: roht-n-ohn) [4.8.2.-CU].
4.8.1. [4.8.1 to 4.8.3 combined] Talent approaching instrument

4.8.2. At least one concentration of metformin being injected (TEXT: e.g. see text for suggested metformin dilutions), with metformin container label visible in frame if possible

4.8.3. Rotenone being injected, with rotenone container label visible in frame if possible
4.9. When the cells are ready, calibrate the cartridge [4.9.1.-MED] and load the cell culture plate [4.9.2.-MED].
4.9.1. Few seconds Talent calibrating cartridge approaching the instrument
4.9.2. Few seconds Talent loading plate the cartridge and starting calibration
4.10. Finally, run the assay with the standard protocol of mixing and measurement [4.10.1.-MED].

4.10.1. Talent loading the cells and starting assay

5. Results: The effects of metformin on pancreatic CSC function
5.1. In these representative experiments, treatment of pancreatic cancer stem cells with metformin strongly decreased the size [5.1.1.-LM] and number of the tumor spheres [5.1.2.-LM].
5.1.1. Figures JoVE.pptx slide 1 top row image: no animation

5.1.2. Figures JoVE.pptx slide 1 bottom row left graph: add/indicate red data bars and/or asterisks

5.2. Further, these reductions were exhibited by secondary [5.2.1.-LM] and tertiary sphere cultures [5.2.2.-LM], even when only the primary sphere culture had been treated with metformin [5.2.3.-LM].
5.2.1. Figures JoVE.pptx slide 1 bottom row right graph: please add/highlight red data bar and/or asterisk for 2nd gen data

5.2.2. Figures JoVE.pptx slide 1 bottom row right graph: please add/highlight red data bar and/or asterisk for 3rd gen data

5.2.3. Figures JoVE.pptx slide 1 bottom row right graph: please highlight red data bard for 1st gen data

5.3. Metformin reportedly acts as a mitochondrial inhibitor [5.3.1.-LM]. Indeed, in this experiment, the drug was observed to induce a rapid and dose-dependent decrease in oxygen consumption in the tumor cells [5.3.2.-LM] that correlates with its capacity to induce ROS production [5.3.3.-LM].
5.3.1. Figures JoVE.pptx slide 2 top row left graph: no animation

5.3.2. Figures JoVE.pptx slide 2 top row left graph: please add/indicate red “Met” text and arrows

5.3.3. Figures JoVE.pptx slide 2 bottom row right graph: please add/indicate red data bars and/or asterisks

5.4. Importantly, metformin-treated mice exhibit a short-term but significant reduction in pancreatic adenocarcinoma progression compared to control animals [5.4.1.-LM]. 
5.4.1. Figures JoVE.pptx slide 3 left graph: please add/indicate red data line and/or asterisks
6. Conclusion (said by authors on camera)
6.1. Patricia Sancho: After watching this video, you should have a good understanding of how to dissociate fresh human tumors, isolate primary cells, set up a sphere formation culture, and evaluate the metabolic activity of pancreatic cancer stem cells.
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

jove-graphic.pptx

Figures JoVE.pptx

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.
You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.
( 2013, Journal of Visualized Experiments


