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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. Steps 3.2, 3.3, 4.1
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.    
E.  Will the filming need to take place in multiple locations? (Y/N) _NO______ If yes, how far apart are the locations?  The lysis and propagation of circulating tumor cells will be performed at the Belfer Research Building, located on 413 E 69th st NY, NY 10021. 
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 isolate and propagate circulating tumor cells from the whole blood of a syngeneic mouse tumor model with hepatocellular carcinoma metastasis. (Intro)
This is accomplished by first centrifuging whole blood collected from the mice and isolating the buffy coat.(P1: Use the tube from DAM ID 4010 (left) but have it start so the contents are all red.  Then, fade to a separated image like the one shown on the right, but combine the bottom two layers (pink/red) so that it’s just one red layer on the bottom, a thin center white layer, and the yellowish top layer. Add an arrow pointing to the center white layer with the words “buffy coat”.)
Next, the red blood cells in the buffy coat are lysed and the circulating tumor cells are collected in a pellet. (P2: Remove the top and bottom layers and show the white layer alone on the bottom of the tube.  Next, show the layer separating into two layers so that there is a thin red layer on the top of the liquid with the word “collected”.)
The cells are then washed, suspended in complete culture medium, and propagated in cell culture.
 (P3: Remove the thin red layer at the start and then fill the tube half way up with pink liquid so that the “pellet” dissolves into the pink liquid with the word “suspended”.  With the word “propagated” transfer the contents of the tube into a cell culture plate like in the animation DAM ID 3617 only start by pulling the cells from the tube instead of the old culture plate.)

The rapidly growing tumor cells remain viable through numerous passages and can be verified using standard molecular diagnostic techniques. (P4: Top 2 images from 6.1.1.52861_Ogunwobi_Figure1.ppt.)
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or PowerPoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
B.  Interview: (Said by you on camera. Don’t forget to smile!)   
1.1. Olorunseun O. Ogunwobi Dibash K. Das: The significance of isolating circulating tumor cells using our technique is that it provides a reproducible model which can be optimized for potential utility in a clinical setting. 
1.2.  Olorunseun O. Ogunwobi Dibash K. Das: Demonstrating the procedure with me will be Dibash Das a graduate student, Adeodat Ilboudo, a postdoctoral fellow, and Michelle Naidoo, an undergraduate student from our 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):  
Note: The article was trimmed per the author’s request.
2. Collection of whole blood for circulating tumor cell isolation 
2.1. To begin, harvest whole blood from a syngeneic mouse tumor model with hepatocellular carcinoma metastasis as described in a separate JoVE article. [2.1.1 - MED - TXT] Centrifuge the collected whole blood at 1,167 x g for 5 minutes at room temperature.[2.1.2 - MED Over the Shoulder]
2.1.1. Talent brings vial of blood in rack up to centrifuge and sets it down. (TEXT: Das, D. et al. A "patient-like" Orthotopic Syngeneic Mouse Model of Hepatocellular Carcinoma Metastasis. e52858, J. Vis. Exp. (2015).)
2.1.2. Talent places tube into centrifuge and starts centrifugation with the settings listed.
2.2. Once separated into layers, remove the top plasma layer carefully and transfer it into a separate 1.5 mL pyrogen-free tube for further experiments, such as detection of cell-free nucleic acids. [2.2.1 - CU]
2.2.1. Talent removes plasma and places it into a separate tube.

2.3. Next, transfer the buffy coat layer into a separate 1.5 mL pyrogen-free tube in preparation for red blood cell lysis. [2.3.1 - CU] This is necessary to remove residual red blood cells in the buffy coat layer prior to the isolation of circulating tumor cells.[2.3.2 - MED]
2.3.1. *Film as written

2.3.2. Talent closes the lid and sets the tube containing buffy coat on ice or in tube rack.
3. Lysis of RBC in the Buffy Coat 
3.1. Start by preparing a 1 liter solution of red blood cell lysis buffer with a final concentration of 155 mM Ammonium Chloride and 10 mM Tris.[3.1.1 - MED]
3.1.1. Talent adds ammonium chloride to liter of Tris buffer.
3.2. Adjust the pH of the solution to a pH of 7.5 [3.2.1 - MED]. Take an ~2-4 ml aliquot from the stock 1 liter RBC lysis buffer mix, then add 1 mL of the red blood cell lysis buffer to the tube containing the collected buffy coat. [3.2.2 - CU]
3.2.1. *Film as written

3.2.2. *Film as written
3.3. Mix the contents of the tube by inverting it multiple times. [3.3.1 - CU] Then, incubate the tube for 5 minutes at room temperature on the bench. [3.3.2 - MED]
3.3.1. *Film as written

3.3.2. Talent sets tube in tube holder on bench.

3.4. Next, centrifuge the mixed contents for 5 minutes at 1,167 x g. [3.4.1 - MED] After centrifugation, a whitish pellet will be obtained. [3.4.2 - ECU] Discard the reddish supernatant slowly and carefully into 10% bleach without any disruption to the pellet.   [3.4.3 - CU]
3.4.1. Talent removes the tube from the centrifuge

3.4.2. Close-up showing white pellet

3.4.3. *Film as written
4. Propagation of Circulating Tumor Cells
4.1. After discarding the supernatant, wash the whitish pellet in 1 mL of PBS. [4.1.1 - CU]  Then, pellet the cells again [4.1.2 - MED] and resuspend them in complete culture medium. [4.1.3 - CU]
4.1.1. *Film as written

4.1.2. Talent places tube into centrifuge and closes lid.

4.1.3. *Film as written

4.2. Seed the resuspended cells into a cell culture dish [4.2.1 - CU] and incubate the cells at 37°C in a humidified incubator with air and 5% CO2. [4.2.2 - MED]
4.2.1. *Film as written

4.2.2. *Film as written

4.3. Change the cell culture medium every two to three days. [4.3.1 - CU] After five to seven days, circulating tumor cells will have adhered to the cell culture dish and started to proliferate. [4.3.2 - MED]
4.3.1. Talent changes culture media.

4.3.2. Talent looks at plate under microscope.

4.4. In order to verify that the hepatocellular carcinoma circulating tumor cells were correctly isolated, perform PCR for a specific segment of the mouse beta-globin gene as described and validated by Steube et al. [4.4.1 - MED - TXT]
4.4.1. Talent places row of tubes into PCR machine and starts to run a program. (TEXT: Steube et al.  Cytotechnology 56, 49-56, (2008).)

4.5. Then, immunostain the cells with an antibody specific for the hepatocyte-specific marker cyclic-AMP responsive element binding protein 3 like 3 using standard techniques. [4.5.1 - MED]
4.5.1. Talent coverslips a slide (representing the staining process).

5.  Results:  Isolation of Circulating Tumor Cells
5.1. Shown here are representative images of circulating tumor cells from three separate mice in culture from an orthotopic syngeneic mouse model of hepatocellular carcinoma metastasis.  Tumor cells adhere to the dish and rapidly proliferate. They can be expanded beyond 25 passages and stand up to repeat freeze - thaw cycles.[6.1.1 - LM]
5.1.1. Figure 1 (Video Editor: Show the top left, top right, and bottom right images in Figure 1 across the screen.  Remove the label and rewrite it above the remaining image.)

6. Conclusion (said by authors on camera)  
6.1. Olorunseun O. Ogunwobi Dibash K. Das: After watching this video, you should have a good understanding of how to isolate and propagate circulating tumor cells that are viable as well as characterize them both molecularly and functionally.
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.

6.1.1.52861_Ogunwobi_Figure1.pptx
52861_Ogunwobi_Figure2.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


