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A.  Will you require JoVE to record video microscopy through a microscope, such as filming a complex dissection or microinjection technique? (Y/N) N If yes, please list make and model of your microscope: and specify the steps by number/short description: Does your protocol include microscopy steps that are visualized through a microscope with a digital camera/computer attached? (Y/N) N
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) N 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps: 1,2,3,4

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  The most critical aspect of this procedure is the selection of human prostate cancer tissue. In order to ensure success we select tissues containing macroscopic tumor nodules. 

1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to describe the isolation of prostate cancer stem cells from human tissue by FACS. (Intro) This is accomplished by first processing prostate cancer tissue harvested from surgical specimens. (P1) In the second step, a cell suspension is generated from the tissue sections, (P2) and the cells are labeled with fluorescent antibodies. (P3) In the final step, the prostate cancer stem cells are sorted by FACS. (P4) Ultimately, the molecular and functional attributes of the isolated cells can be characterized by xenotransplantation and gene expression profiling. (P5)
From Schematic Overview.ppt

(P1) from step 1, show image, then have maroon nuclei “cells” move away from body graphic
(P2) from step 2, cells move to petri dish and then scalpel cuts up “cells” into small pieces which move from petri dish into bottom of conical tube like graphic
(P3) remove conical tube and spread cells out like step 3, then have antibodies descend onto and attach to some cells like step 3
(P4) then have cells separate into CSC and non-CSC populations like step 4
(P5) Figure 1 Final.ppt (with “immunohistochemistry” please highlight the top 2 images; with “flow … analysis” please highlight the bottom 3 dot plots
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Josep Domingo-Domenech: This method can help answer key questions in the prostate cancer field, by facilitating the functional and molecular characterization of cancer stem cells from human samples.  

1.2. Josep Domingo-Domenech: Demonstrating the procedure will be Samuel Vidal, an MD/ PhD student, Aidan Quinn, a Masters student, and Janis de la Iglesia, a Research Associate 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. Harvesting and processing of human prostate cancer tissue
2.1. Begin by harvesting excess bulk tissue from the cancer samples not needed for clinical diagnostics into a 50 ml conical tube containing 15 ml of media. 
2.1.1. WIDE: Few seconds Talent harvesting some tissue samples (TEXT: 4-5 cm2 area/1-2 cm thickness)
2.1.2. MED: Talent places a few samples into 50 ml tube containing media (TEXT: See text for media details)
2.2. Immediately store the tube at 4°C for processing within 24 hours of resection. Then, working in a biosafety cabinet with a sterile scalpel and forceps, obtain 2-4 mm thick horizontal tissue sections from the macroscopic tumor nodules within the cancer tissue sample. 
2.2.1. MED: Talent places tube at 4°C
2.2.2. MED: Talent at hood, few seconds cutting sections

2.2.3. CU: Shot of at least a few sections with macroscopic nodules
2.3. Place these sections into a new 50 ml tube containing media. Then separate a portion and fix it in 10% formalin for histological analysis to confirm the presence of prostate cancer tissue.
2.3.1. CU: At least one section being placed into tube with media
2.3.2. CU: Portion being separated from tissue
2.3.3. CU: Portion being placed into formalin
3. Generation of cell suspensions from tissue sections
3.1. To generate cell suspensions from the tumor tissue, next transfer each of the 2-4 mm tissue sections to a 60 x 15 mm culture dish containing 1 ml of sterile PBS. 
3.1.1. WIDE: Few seconds Talent placing sections into petri dish with PBS
3.2. Mechanically triturate the samples using a sterile scalpel and forceps, and pool the resulting cell suspensions into a single sterile 50 ml conical tube.
3.2.1. MED – over the shoulder: Few seconds Talent triturating samples with scalpel and forceps
3.2.2. MED: Talent pouring cell suspension into tube
3.3. Add another ml of PBS to the sample dish, repeating the trituration 3-4 more times until each tissue section is completely dissociated, and then use a 5 ml pipette to mix the cell solution.
3.3.1. CU: PBS being poured into tube

3.3.2. CU: Few seconds trituration

3.3.3. CU: Few seconds solution being mixed with pipette
3.4. Vortex the cell solutions at maximum speed for 1 minute, and then filter the resulting cell slurry through a 35 (m cell strainer into a second sterile 50 ml conical tube. 
3.4.1. CU: Few seconds tube vortexed

3.4.2. CU: Side shot suspension being filtered through cell strainer
3.5. Spin down the filtered cells for 10 minutes at 450 x g at room temperature. Then resuspend the pellet in 5 ml of red blood cell lysis buffer. 
3.5.1. MED: Talent places tube into centrifuge
3.5.2. CU: Shot of red pellet if visible, then lysis buffer being added
3.6. After 5 minutes, spin down the cells again, resuspending the red blood cell-free pellet in a small amount of PBS supplemented with 5% FBS for counting by trypan blue exclusion.
3.6.1. CU: Tube(s) being placed into centrifuge (TEXT: 5 min, 450 x g, RT)
3.6.2. CU: Shot of white pellet if visible, then PBS/FBS being added
3.7. After quantifying the number of viable cells, dilute the cells to a 1x106 cells/ml suspension and store them on ice for no longer than 1 hour.
3.7.1. MED: Talent adding media/buffer to cells
3.7.2. MED: Talent placing cells on ice
4. Isolation of prostate cancer stem cells (CSCs) by FACS
4.1. To isolate the prostate cancer stem cells, begin by labeling five 15 ml conical tubes as shown to exclude the hematopoietic and endothelial cells during sorting.
4.1.1. WIDE: Talent labeling a few tubes 

(TEXT OVER ACTION: 

1. Unstained

2. IgG2a,κ-PE + IgG1,κ-FITC

3. HLAI-PE + IgG1,κ-FITC

4.  IgG2a,κ-PE + CD31-FITC + CD45-FITC

5. HLAI-PE + CD45-FITC + CD31-FITC)
4.2. Divide the cell suspension generated from the tumor tissue sections between the five tubes and then incubate the cells with the appropriate antibodies at a 1:250 dilution for 30 minutes on ice.
4.2.1. MED: Few seconds Talent adding cell suspensions to at least one tube (some tubes with cell suspension already in them)
4.2.2. CU: Antibodies being added to at least one tube, with a few antibody containers visible in frame
4.3. Next spin down the cells and then wash the pellets in sterile PBS supplemented with 10% FBS. 
4.3.1. MED: Talent places tube(s) into centrifuge (TEXT: 3 min, 450 x g, 4°C) 
4.3.2. MED: Talent adding PBS to at least one tube (TEXT: 3 min, 450 x g, 4°C)
4.4. After the wash, incubate the pellets in 10 (g/ml of DAPI and filter the final solutions through 35 (m strainer caps into 12 x 75 mm polystyrene tubes.
4.4.1. CU: DAPI being added to at least one tube, with DAPI container visible in frame
4.4.2. CU: At least one solution being filtered through one strainer into tube
4.5. Use the first four tubes to set the gates for forward scatter, side scatter, DAPI, FITC, and PE.
4.5.1. MED: Talent loading at least one tube onto flow cytometer
4.5.2. SCREEN: Few seconds forward and side scatter plot being created, then gates for excluding debris and cell clusters being drawn   MED: Talent working at computer station to establish gates.
4.6. Use tubes 3 and 4 to establish the FITC and PE gates and then gate the viable, DAPI-negative cells using the pacific blue-A channel.
4.6.1. SCREEN: Few seconds FITC gate being set
4.6.2. SCREEN: Few seconds PE gate being set
4.6.3. SCREEN: Few seconds DAPI-negative cells being gated out
4.7. Finally, use tube 5 to collect the HLA class 1-negative and HLA class 1-positive populations into individual sterile 15 ml conical tubes containing 2 ml of RPMI supplemented with 10% FBS.
4.7.1. SCREEN: CD31/CD45 being gated out

4.7.2. CU: Few seconds cell populations being collected into tubes with RPMI + FBS Talent loading the collection tubes into the flow cytometer.
4.8. Then spin down the sorted cell suspensions and resuspend the pellets in 200-500 (l of media for quantification of the viable cells by trypan blue exclusion.
4.8.1. MED: Talent placing tube(s) into centrifuge (TEXT: 5 min, 450 x g, RT)
4.8.2. CU: Shot of tubes with pellets if visible, then media being added to at least one tube
5. Results: Representative human prostate cancer cell populations
5.1. The demonstrated protocol facilitates the isolation of HLA class I-negative prostate cancer stem cells from human surgical specimens. 
5.1.1. LAB MEDIA: Figure 1 Final.ppt
5.2. These images illustrate the grossly visible macroscopic tumor nodules that can be processed and then confirmed by microscopy. 
5.2.1. LAB MEDIA: Figure 1 A.pptx (Video Editor: with “illustrates … nodules” please add/highlight the arrowheads)

5.3. As demonstrated, the viable cells are isolated by their negative DAPI staining. 
5.3.1. LAB MEDIA: Figure 1B.ppt (Video Editor: with “viable cells … staining” please add/highlight the gate around the green cells)
5.4. The frequency of the HLA class I-negative prostate cancer stem cells can then be determined. The numbers of HLA class I-negative prostate cancer stem cells varies between patients but generally accounts for 0.5-8% of the total live population.
5.4.1. LAB MEDIA: Figure 1C.pptx (Video Editor: with “varies between … population” please highlight/add/inidocate the P3 gate around the purple cells in the right dot plot and the 6.8% text)
6. Conclusion (said by authors on camera)
6.1. Samuel Vidal: Following this procedure, other methods like xenotransplantation and gene expression profiling, can be performed in order to characterize the mechanisms that contribute to chemotherapy resistance and disease progression.

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, 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.  

Schematic Overview.ppt
5.1-Figure 1A.pt- Image illustrates the grossly visible macroscopic tumor nodules that can be processed and then confirmed by microscopy.

5.1- Figure 1B.pt- Viable cells are isolated by DAPI staining.

5.1- Figure 1C.pt- Frequency of the HLA class I-negative prostate CSCs.

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.
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