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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____No 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___No 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document  ( 2.2; 2.3; 2,4; 2,6; 2,7)   (3.2; 3.4; 3.6; 3,7)  (4,1; 4,3) 

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document. Step 2.7. is the most important and difficult step because in this step we collect the cell layer containing circulating tumor cells. In order to ensure success personal should be trained in advance using discardable blood samples in order to gain experience and the necessary skills to succeed in this step. _________________________

E.  Will the filming need to take place in multiple locations? (Y/N) __N 

1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE): 
Conceptual Narrative:
The overall goal of the following protocol is to generate prostate cancer patient derived xenografts from circulating tumor cells. (Intro)
This is achieved by first collecting peripheral blood from patients with advanced prostate cancer. (P1: Use the body outline from DAM ID 398 and the needle from DAM ID 3875 to draw blood from the arm of the body.)
As a second step, the blood mononuclear cell compartment is isolated, which contains the circulating tumor cells. (P2: Show the Vial of blood with Ficoll layer from DAM ID 4010 (left image) and then separate it into 4 layers (right image) with the word “blood”.  Point to the layer indicated in the author’s schematic.)  

Next, the mononuclear cells are stained with a CD45-FITC antibody in order to select the circulating tumor cells using flow cytometry.(P3: From the indicated layer, show the cells from the author’s schematic for the P3 step and add the antibody labels (red antibodies on cell surface) with the word “stained”. With the words “flow cytometry” make the cells without the antibody disappear.) 
The cells are then injected into immunocompromised mice. (P4: Use the same syringe as before to inject a pink solution into the location indicated of a nude mouse (DAM ID 4484).  Upon injection, have the bulge grow as shown.) 
Results show the generation of prostate cancer xenografts based on the injection of circulating tumor cells isolated by flow cytometry from the peripheral blood of prostate cancer patients. (P5: Show Figure 1c)
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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 generating new experimental models that can be used for the molecular characterization of prostate cancer, biomarker development, and other advancements in personalized cancer therapies.

1.2. Josep Domingo-Domenech: Demonstrating the procedure will be Estrelania Williams a student from my laboratory and Uma Chippada a researcher form the Oncology Department. 
1.2.1. Interview style: Author saying the above 

1.2.2. The named researchers look up from workbench or desk or microscope and acknowledges the camera in order.
Protocol (read by voice talent at JoVE): 
2. Isolation of Mononuclear Cells
2.1. To begin, collect whole blood from select patients with metastatic prostate cancer as they have the potential to have high numbers of circulating tumor cells in their peripheral blood. [2.1.1 - MED]
2.1.1. Talent removes blood from cooler / storage and places in tube rack on bench.

2.2. Using a 10 mL serological pipette, transfer the whole blood into a 50 mL polystyrene conical tube along with Hank’s Balanced Salt Solution in a 1:1 ratio. Gently pipette the mixture to homogenize it. [2.2.1 - CU]
2.2.1. Talent holds up tube with 5 10 mL of blood and adds HBSS, then mixes the solution gently.

2.3. Next, add 15 mL of a Ficoll-Paque solution to an empty 50 mL polystyrene conical tube. [2.3.1 - CU]
2.3.1. *Film as written
2.4. Gently pipette 20 mL of the diluted whole blood, using the lowest setting, on top of the solution to form a distinct top layer.  [2.4.1 - CU]
2.4.1. *Film as written
2.5. Then, centrifuge the tube at 400 x g for 30 minutes at room temperature. Set the centrifuge’s deceleration to the lowest setting to prevent mixing of solutions after separation. [2.5.1 - MED]
2.5.1. Talent places tube into centrifuge, sets spin conditions and turns off the break.
2.6. Following centrifugation, [2.6.1 - MED] identify the thin white-grey stripe of peripheral blood mononuclear cells and circulating tumor cells sandwiched between the plasma top layer and the separation solution at the bottom of the tube. [2.6.2 - ECU]
2.6.1. Talent removes tube from the centrifuge and holds it up.

2.6.2. Close-up of the separated blood shown on the left half of the screen. (Video Editor: Pause the video and add arrows pointing to the white/grey stripe and label it “Mononuclear and Circulating Tumor Cells”, with the word “plasma” add an arrow pointing to the top layer and label it “Plasma” and with the word “separation solution” label the bottom layer “Separation Solution”.
2.7. Carefully collect the cells from the white-grey stripe and transfer them into a 50 mL polystyrene tube using a plastic transfer pipette. [2.7.1 - CU]
2.7.1. *Film as written
2.8. Then, add Hank’s Balanced Salt Solution to the isolated cells for a total volume of 10 mL. [2.8.1 - CU] Centrifuge the mixture again at 400 x g for 10 minutes at room temperature in order to wash the cells. [2.8.2 - MED] Remove the supernatant and repeat this wash step once more. [2.8.3 - CU]
2.8.1. *Film as written
2.8.2. Talent removes the tube from the centrifuge following the spin.

2.8.3. Talent removes the supernatant, adds more HBSS and resuspends the cells.

2.9. Following the second wash, discard the supernatant, suspend the remaining pellet in 5 mL of red blood cell lysis buffer, and incubate the solution for 5 minutes at room temperature. [2.9.1 - CU]
2.9.1. *Film as written in the order listed
2.10. Next, centrifuge the sample at 400 x g for 3 minutes at room temperature [2.10.1 - CU] and remove the lysis buffer by discarding the supernatant.  [2.10.2 - CU]
2.10.1. *Film as written
2.10.2. *Film as written
2.11. Finally, resuspend the pellet in 1 mL of PBS supplemented with 10% fetal bovine serum.[2.11.1 - CU]
2.11.1. *Film as written
3. CD45 Fluorescence Activated Cell Sorting

3.1. Prior to staining, quantify the number of viable cells using the standard Trypan blue exclusion method on a hemocytometer or automated cell counter.  [3.1.1 - MED] Then, dilute the cells to 1 million cells/mL in PBS with 10% FBS and place them on ice for 1 hour to block non-specific binding. [3.1.2 - MED/CU]
3.1.1. Talent counts the cell number at a microscope using a hemocytometer.

3.1.2. *Film as written
3.2. Distribute the cell suspension into two separate tubes. Label 1 tube for control cells and 1 for CD45 stained cells. [3.2.1 - CU]
3.3. In the control tube, add IgG1κ (pronounced: I-G-G-1-kappa)-FITC at a dilution of 1:250 to a final concentration of 10 ng/mL. In the CD45 staining tube, add CD45-FITC conjugated primary antibody at the same concentration of 10 ng/mL and incubate the cell suspensions on ice for 30 minutes.   [3.3.1 - CU]
3.3.1. Talent adds IgG1k-FITC to first tube and CD45-FITC to second tube and then places both on ice. Ensure all tubes are clearly labeled.
3.4. Next, centrifuge the cells at 400 x g for 3 minutes at 4 °C [3.4.1 - MED] and then discard the supernatant. [3.4.2 - CU]
3.4.1. Talent removes tube from the centrifuge.

3.4.2. Talent discards supernatant
3.5. Wash the cells twice, by suspending each pellet in sterile PBS supplemented with 10% FBS [3.5.1 - CU] followed by centrifugation at 400 x g for 3 minutes at 4 °C. [3.5.2 - MED]
3.5.1. *Film as written

3.5.2. Talent places tubes into centrifuge, closes lid, and begins spin.

3.6. After washing, resuspend the cells in a 1 mL solution of PBS containing 10 μg/mL of DAPI stain. [3.6.1 - CU]
3.6.1. *Film as written
3.7. Filter the final solution through 35 μm strainer caps into 12 mm x 75 mm polystyrene tubes in order to exclude any cell clumps or debris. [3.7.1 - CU]
3.7.1. *Film as written

3.8. Then, exclude the CD-45 positive cells and dead cells from the suspension using fluorescence activated cell sorting to remove them as described in the accompanying text protocol. [3.8.1 - MED]
3.8.1. Talent loads sample into FACS setup and begins sorting.
4. Injection of Circulating Tumor Cells into Mice
4.1. Mix the sorted prostate tumor cell suspension with extracellular matrix proteins in a 1:1 ratio and place the mixture on ice. [4.1.1 - CU]
4.1.1. *Film as written

4.2. Next, anesthetize an 8 to 10 week old male immunodeficient mouse in accordance with institutional guidelines using 5% inhaled isoflurane in 1 L/minute of oxygen. [4.2.1 - MED] Ensure appropriate anesthesia by checking for loss of corneal and toe reflex in the mouse. [4.2.2 - CU]
4.2.1. Talent turns off the anesthetic and removes the anesthetized mouse from the chamber.

4.2.2. *Film as written

4.3. Draw up 250 microliters of the cell suspension using a 25 gauge needle and a 1 mL syringe.  [4.3.1 - CU] Then, inject the entire volume of the extracellular matrix cell suspension subcutaneously into both the upper flanks of the mouse.   [4.3.2 - CU]
4.3.1. *Film as written

4.3.2. Talent injects cells into one side and then draws up another 250 microliters and injects into the other side.

4.4. Monitor tumors by performing weekly palpation of mouse injection sites for growth of subcutaneous nodular densities. [4.4.1 - CU]
4.4.1.  *Film as written

5. Results: Generation of Prostate Cancer PDX Models
5.1. Based on the negative selection method used in this protocol it is necessary to exclude dead cells using DAPI stain as shown here. [5.1.1 - LM] The percentage of CD45 negative cells from the remaining viable cells is variable and depends on the tumor burden of the patient… [5.1.2 - LM] but are easily separated from the CD45 positive cells when proper gating is used. [5.1.3 - LM]
5.1.1. Figure 1a (Video Editor: Highlight the left graph)

5.1.2. Figure 1b (Video Editor: Highlight the white arrows)

5.1.3. Figure 1a (Video Editor: Highlight the CD45 - box in the right graph)

5.2. Following implantation of the prostate tumor cell suspension, subcutaneous nodular densities will become visible on both flanks of the mouse. Each nodular density represents xenograft growth and can be appreciated as distinct from healthy tissue as it protrudes from the dorsal musculature of the mouse and is firmer in texture. [5.2.1 - LM]
5.2.1. Figure 1c (Video Editor: Add the bottom image of the 2 with the 2nd sentence.

5.3. Patient derived xenograft models generated from circulating tumor cells recapitulate human prostate tumors as seen by Hematoxylin and Eosin staining, and by immunohistochemistry for prostate specific cellular markers, such as androgen receptor, and prostate-specific membrane antigen.[5.3.1 - LM]
5.3.1. Figure 1d (Video Editor: Highlight each image as it is mentioned.) 
6. Conclusion (said by authors on camera) 
6.1. Estrelania Williams: Following this procedure, other methods like gene or protein expression profiling can be performed in the generated xenografts in order to elucidate the cellular and molecular mechanisms that contributed to the aggressiveness of the prostate cancer.

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.  

Insert your media filenames here.

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
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