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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N  

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? Y 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 2.4.1, 2.5.1, 2.11.1 and 2.11.2, 3.8.1 and 2, 4.2.1 

Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) Nothing that stands out to me.
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E.  Will the filming need to take place in multiple locations? Yes, 100 feet
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Meenu Kesarwani: This method can help answer key questions in the cancer therapeutics field, such as identification of key genes involved in oncogene dependence [1-MED].
1.1.1. Named author states the above, looking slightly off to the side.  
1.2. Meenu Kesarwani: The main advantage of this technique is that it utilizes the oncogene dependence that is common to many kinase driven cancers therefore  it is applicable to multiple tumor types [1-MED].   

1.2.1. Named author states the above, looking slightly off to the side.
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Meenu Kesarwani: Though this method can provide insight into leukemia it can also be applied to other systems like solid tumors such as lung cancer, brain tumors and pancreatic tumors [1-MED].
1.3.1. Named author states the above, looking slightly off to the side.
1.4. Zachary Kincaid: Generally, individuals new to this method will struggle due to lack of experience  in molecular biology and cellular physiology [1-MED].
1.4.1. Named author states the above, looking slightly off to the side.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
N/A Authors: Zachary already has an interview statement. He does not need to be introduced. This is only for demonstrators that have not appeared on camera yet. 
D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
All animal experiments were carried out according to the guidelines of the Institutional Animal Care and Use Committee (IACUC) at Cincinnati Children’s Hospital Medical Center (CCHMC). Human specimens (Normal BM and that from CML (p210-BCR-ABL+) leukemia) were obtained through Institutional Review Board-approved protocols (Institutional Review Board: Federalwide Assurance #00002988 Cincinnati Children’s Hospital Medical Center) and donor-informed consent from CCHMC and the University of Cincinnati.
Protocol: (read by voice talent at JoVE)
2. Isolation of c-Kit+ Cells from Bone Marrow
2.1. To begin, harvest the leg bones from a euthanized mouse [1-CU]. Clean the tissues from the bones with a scalpel [2-CU]. Then, place the bones in cold P-B-S on ice [3-CU] … and crush the bones with a pestle [4-CU].
2.1.1. Talent removes the leg bones from a euthanized mouse. Videographer: try to focus on the mouse as little as possible. 

2.1.2. Talent uses a scalpel to scrape the tissue off of the bones. 

2.1.3. Talent places the bones into a tube containing PBS that is held on ice. 

2.1.4. Talent pours the contents of the tube (i.e. bones and PBS) into a mortar and crushes them with a pestle. 

2.2. After this, filter the cell suspension through a 70-micrometer cell strainer into a 50-milliliter screw cap tube with a 10-milliliter pipette [1-CU]. Wash the mortar and pestle multiple times with cold P-B-S [2-CU]… and add the cell suspension to the 50-milliliter tube [3-CU].

2.2.1. Talent briefly shows the cell strainer apparatus. Then, talent filters the bone cell suspension through the cell strainer. 

2.2.2. Talent washes the mortar and pestle once. Video editor: 2.2.2 and 2.2.3 filmed in one shot. 
2.2.3. Talent adds the cell suspension from washing the mortar and pestle to the 50-mL tube. 

2.3. Next, centrifuge the bone marrow and remove the supernatant with vacuum and glass pipette [1-CU-TXT]. Resuspend the cell pellet in 5 milliliters of P-B-S [2-CU].
2.3.1. Talent uses a glass pipette attached to a vacuum to remove the supernatant from the tube. TEXT: 1,200 x g; 4 °C; 5 min 

2.3.2. Talent uses a pipette to add PBS to the cell pellet.

2.4. Using a pipette, slowly add the suspended bone marrow to the top of room temperature polysucrose [1-CU]. After this, spin the polysucrose at 400 g’s for 20 minutes with the brake turned off [2-CU].

2.4.1. Talent adds the bone marrow suspension to the top of some room temperature polysucrose. 

2.4.2. Talent puts the polysucrose into a centrifuge and shuts the lid. 

2.5. After centrifugation, collect the cloudy total mono-nuclear cell interface with a pipette [1-ECU-TXT]… and transfer it to a new 15-milliliter tube [2-CU].

2.5.1. Talent uses a pipette to collect the cloudy TMNC. TEXT: TMNC Video editor: Show text overlay when VO says “cloudy total mono-nuclear cell interface” Video editor: 2.5.1 and 2.5.2 filmed in one shot. 
2.5.2. Talent transfers the TMNC to a new tube. 

2.6. Bring the volume to 10 milliliters with P-B-S [1-CU]… and remove 20 microliters for counting [2-CU]. After centrifugation, discard the supernatant and place the pellet on ice [3-MED-TXT].
2.6.1. Talent adds PBS to the tube. 
2.6.2. Talent removes some liquid from the tube and sets it aside. 

2.6.3. Talent uses a pipette to remove the supernatant and puts the tube with the pellet on ice. 

2.6.4. Next, resuspend the cell pellet in P-B-S with E-D-T-A and B-S-A [1-CU-TXT]. Add C-D-117 Microbeads to the cell suspension and vortex to mix [2-CU-TXT]. After this, incubate the suspension for 10 minutes at 4 degrees Celsius [3-MED].
2.6.5. Talent adds PBS with EDTA and BSA to the pellet. TEXT: 80 μl 1x PBS + EDTA + BSA / 107 cells 

2.6.6. Talent adds microbeads to the cell suspension and vortexes the tube.

2.6.7. Talent puts the cell suspension into the incubator.  

2.7. Then, bring the volume up to 10 milliliters with more P-B-S with E-D-T-A and B-S-A [1-CU]… and centrifuge at 1,200 g’s at 4 degrees Celsius for 5 minutes [2-MED].

2.7.1. Talent adds more PBS with EDTA and BSA to the suspension. 

2.7.2. Talent places the suspension into the centrifuge and shuts the lid. 

2.8. Use a vacuum to remove the supernatant [1-CU]… and suspend the cell pellet in P-B-S with E-D-T-A and B-S-A [2-CU-TXT]. Then, add 3 milliliters of P-B-S with E-D-T-A and B-S-A to a magnet stand with a magnetic column [3-CU]… and allow it to flow into a collection tube [4-ECU].
2.8.1. Talent removes the supernatant with a vacuum. 

2.8.2. Talent adds PBS solution to the cell pellet. 

2.8.3. Talent adds PBS solution to the magnetic column. 

2.8.4. Show detail of the solution as it flows through the column into the collection tube. 
2.9. After the buffer finishes flowing through the column, add the cell suspension [1-CU]… and allow it to flow through the column into the collection tube [2-ECU-TXT].
2.9.1. Talent adds the cell suspension to the magnetic column. 

2.9.2. Show detail of the cell suspension flowing through the column into the collection tube. TEXT: Undesired cell fraction Videographer note: Filmed but not slated. 
2.10. Next, add 5 more milliliters of P-B-S with E-D-T-A and B-S-A to the column and flush it immediately with the plunger [1-CU]. Remove the plunger and repeat the flush before counting the cells [2-CU]. 
2.10.1. Talent adds PBS solution to the column and flushes the column with the plunger. 

2.10.2. Talent removes the plunger and adds more PBS solution to the column. Video editor: Cell counting is standard procedure and does not need to be shown. 

2.11. After centrifuging the cells, remove the supernatant and suspend the cell pellet in complete I-M-D-M for culture [1-CU]. Culture the cells overnight at 37 degrees Celsius with 5% carbon dioxide [2-MED].

2.11.1. Talent adds IMDM to the cell pellet and resuspends the pellet. Authors: We do not need to demonstrate centrifugation and removing the supernatant again here. 

2.11.2. Talent places the cell suspension into the incubator and shuts the incubator door. 
3. Transduction 
3.1. First, combine the retroviral plasmid D-N-A with the packaging plasmid, calcium chloride, and water in a 1.5-milliliter tube [1-CU-TXT]. Then, add 500 microliters of H-B-S to another 1.5-milliliter tube [2-CU].
3.1.1. Talent adds the DNA, the packaging plasmid, CaCl2, and water in a tube. TEXT: See text for amounts

3.1.2. Talent adds HBS to another tube. 

3.2. Add the transfection mixture dropwise to the tube containing H-B-S while simultaneously mixing with a vortexer set to the lowest setting [1-CU].

3.2.1.  Talent slowly adds the DNA mixture to the tube containing HBS while holding the tube on a vortexer.  
3.3. Incubate the transfection mixture at room temperature for 20 to 30 minutes [1-MED]. During the incubation period, add chloroquine to the HEK (Pronunciation: “heck” rhymes with peck) cells and keep them in the incubator [2-CU].
3.3.1. Talent removes the transfection mixture from the vortexer and sets it off to the side. Video editor: 3.3.1 and 3.3.2 filmed in one shot. 
3.3.2. Talent adds chloroquine to HEK cells. 

3.4. After this, add the transfection mixture dropwise to the HEK cells and swirl to mix [1-CU-TXT].

3.4.1. Talent adds the transfection mix to the plate of HEK cells and swirls the plate. TEXT: See text for incubation details

3.5. Use a 10-milliliter syringe to collect the viral supernatant [1-CU]. Then, attach a 0.45-micrometer syringe filter to the syringe [2-CU]. Plunge the viral supernatant into a new collection tube [3-CU]... and collect the viral supernatant approximately 16 hours later [4-CU].

3.5.1. Talent collects the supernatant from the plate of HEK cells. Video editor: 3.5.1 through 3.5.4 filmed in one shot. 
3.5.2. Talent attached a filter to the syringe containing the viral supernatant. 

3.5.3. Talent dispenses the supernatant into a new collection tube. 

3.5.4. Talent collects more viral supernatant from the plate of HEK cells. 
3.6. After this, add 2 milliliters of recombinant human fibronectin fragment in P-B-S to untreated 6-well culture plates [1-CU-TXT].

3.6.1. Talent adds recombinant human fibronectin fragment in PBS to a cell culture plate. TEXT: Incubate overnight at 4 °C
3.7. The next day, use a pipette to remove the fibronectin from the plates [1-CU]. Block the plates with 2% B-S-A in P-B-S [2-CU]… and incubate the plates at room temperature for 30 minutes [3-MED].
3.7.1. Talent removes the fibronectin with a pipette from one of the plates. 

3.7.2. Talent adds BSA in PBS to the plate. 

3.7.3. Talent sets the plate off to the side to incubate at room temperature. 

3.8. Use a vacuum to remove B-S-A [1-CU]… and wash the plates with P-B-S before removing it with a vacuum [2-CU].
3.8.1. Talent removes the BSA from the plate with a vacuum. 

3.8.2. Talent pipets PBS over the plate and removes the PBS with a vacuum. 

3.9. After this, immediately add the filtered viral supernatant [1-CU]… and centrifuge the plate for 2 hours [2-MED]. Use a vacuum to remove the supernatant and spin the plate again [3-MED].
3.9.1. Talent adds the viral supernatant to the plate. 

3.9.2. Talent shuts the lid of the centrifuge and starts the spin. Videographer: Do not focus on what the talent is putting in the centrifuge so this shot can be reused as needed. Obtain multiple takes. 
3.9.3. Talent removes the supernatant from the plate and walks towards the centrifuge.

3.10. Next, remove the supernatant with a vacuum and wash the wells with P-B-S [1-CU]. Remove the P-B-S with the vacuum [2-CU]. Add the previously cultured cKit+ (Pronunciation: c-kit-plus) mouse cells to the viral coated wells [3-CU-TXT]. After centrifugation, incubate the cells at 37 degrees Celsius and 5% carbon dioxide [4-MED].
3.10.1. Talent uses a vacuum to remove the supernatant from the plate and adds PBS to the plate. 

3.10.2. Talent removes the PBS with the vacuum. 

3.10.3. Talent adds the mouse cells to the wells of the plate. TEXT: Centrifuge: 1,200 x g; 25 °C; 90 min

3.10.4. Talent places the plate into the incubator and shuts the door. 

3.11. 48 hours after transduction, pellet the cells via centrifugation and resuspend them in FACS buffer number 1 [1-CU]. 

3.11.1. Talent removes the supernatant from the cell pellet and adds FACS buffer #1 to the pellet.  

3.11.2. Talent uses the flow cytometry machine to measure the BCR-ABL1 positive cells. TEXT: Acquire events with standard procedure

4. Colony-Forming UnitAssays
4.1. First, thaw the methylcellulose with cytokines for mice at room temperature [1-MED-TXT]. Then, aliquot 3 milliliters of methylcellulose in a FACS tube [2-CU].
4.1.1. Talent sets a container of methylcellulose with cytokines on the lab bench to thaw at room temperature. TEXT: ~ 1 – 2 hours

4.1.2. Talent uses a 5-mL syringe without a needle to add methylcellulose to a new FACS tube. 

4.2. Add 100 microliters of the cell suspension with the appropriate inhibitors to 3 milliliters of methylcellulose [1-CU-TXT]. Then, vortex the suspension on high for 10 to 30 seconds [2-CU].
4.2.1. Talent adds cell suspension to a container with methylcellulose. TEXT: 5,000 YFP-positive cells. Video editor: Show text overlay when VO says “100 microliters of the cell suspension”.
4.2.2. Talent vortexes the suspension briefly. 

4.3. After most of the air bubbles escape, use a 1-milliliter syringe to plate 1 milliliter of the media in 3 replicate plates [1-CU].

4.3.1. Talent uses the syringe to plate the media into a plate. Talent slowly tilts the plate in a circular motion to spread the media evenly.

4.4. Place the plates in a large Petri dish along with one open dish containing sterile water [1-CU]. Then, cover the large Petri dish and incubate the cells at 37 degrees Celsius [2-MED].

4.4.1. Talent places the plate into a large Petri dish that has one dish of sterile water in the middle. 

4.4.2. Talent places the covered Petri dish into the incubator and shuts the incubator door. 

4.5. Prepare Iodonitrotetrazolium (eye-oh-dough-nitro-tetra-zole-ee-um) chloride stain by dissolving 10 milligrams of the Iodonitrotetrazolium chloride in 10 milliliters of water [1-CU]. Filter-sterilize the staining solution with a Luer lock syringe equipped with a 0.2-micrometer filter [2-CU].
4.5.1. Talent dissolves Iodonitrotetrazolium chloride in water. 

4.5.2. Talent passes the Iodonitrotetrazolium chloride solution through a filter syringe in a tissue culture hood. 

4.6. In the tissue culture hood, add 100 microliters of the staining solution dropwise around the C-F-U plate [1-CU-TXT]. Then, incubate the plates overnight at 37 degrees Celsius in a cell culture incubator [2-MED].

4.6.1. Talent adds the staining solution to one of the plates under the tissue culture hood. TEXT: Do not slide or disturb colonies 

4.6.2. Talent places the plate into the cell culture incubator. 

4.7. Finally, after the colonies have turned a dark red-brown color [1-ECU], use a white background in the sterile tissue culture hood to take photos of the stained C-F-U plate [2-MED].

4.7.1. Show detail of one of the stained plates with the red-brown colonies. 

4.7.2. Talent takes photos of the stained plate under the hood. Videographer: Obtain multiple takes, this is repeated. 
5. Results: c-Fos and Dusp1 Therapeutic Target in Leukemia
5.1. In this protocol, multiple unbiased gene expression analyses were used to identify the genetic component that orchestrates oncogene addiction [1-ECU]. 
5.1.1. Use 4.7.2.

5.2. To validate the role of c-Fos and Dusp1 as the therapeutic target in leukemia, their overexpression was confirmed with cells expressing the BCR-ABL1 oncogene [1-LM]. Analysis via RT-qPCR and western blotting confirmed that both were induced by BCR-ABL1 [2-LM]… and that their expression is augmented by growth factor IL-1 [3-LM].

5.2.1. Figure 1A

5.2.2. Figure 1B

5.2.3. Figure 1C

5.3. YFP+ expressing cells were sorted via FACS for further in vitro and in vivo assays. The results demonstrated that deletion of c-Fos and Dusp1 alone inhibited CFU numbers [1-LM]. 
5.3.1. Figure 4

5.4. Cells lacking both c-Fos and Dusp1 were significantly compromised in their ability to form colonies and imantinib treatment wiped out all of the CFUs, indicating that the loss of c-Fos and Dusp1 is synthetically lethal to BCR-ABL1 expression [1-LM].

5.4.1. Figure 5 Video editor: When VO says “significantly compromised in their ability to form colonies” visually emphasize the fact that the two plates on the right have significantly fewer colonies than the plate on the left. 

6. Conclusion (said by authors on camera)
6.1. Meenu Kesarwani: After its development, this technique paved the way for researchers in the field of cancer to explore the genetic network and genes driving oncogene dependence and how these genes affect therapeutic response in mouse models and human patients [1-MED].
6.1.1. Named author states the above, looking slightly off to the side. 

6.2. Zachary Kincaid: Don't forget that working with retroviruses and patient samples can be extremely hazardous and safe laboratory practices should always be obserevd while performing this procedure [1-MED].   
6.2.1. Named author states the above, looking slightly off to the side.
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 are included in the email accompanying the finalized script.

�Authors: Please ensure that all authors names are spelled correctly and that the affiliations listed here are correct.
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