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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? _NoIf you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _Olympus CKX41 inverted microscope___
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___No___ If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
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 – 3.5
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.___________________________

Steps 3.2 – 3.5
The difficult aspect of this procedure is to make sure that all cells are distributed equally and that the melted agarose gels do not solidify before addition to each well (Protocol 3.2-3.5). To overcome this problem, the cells are mixed in media before adding to the liquid agarose gel. Additionally, the pipettes are pre-warmed to prevent the solution from solidifying while handling.
E.  Will the filming need to take place in multiple locations? (Y/N) ___YES____ If yes, how far apart are the locations? ___I will need to use the microscope from the other lab, which is just located one floor above our lab._______
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 quantitatively determine the effect of treatment on the ability of cells to proliferate in semi-solid matrices, as enhanced ability is a hallmark of cell tumorigenicity (pronounced as “too-mer-i-juh-nis-i-tee”). (Intro)
Using the soft agar assay, tumorigenicity is measured through a cell’s ability to form colonies within a semi-solid agarose gel since non-transformed cells are unable to rapidly propagate in this environment.  The semi-solid agarose gel is constructed by first making a 0.6% agarose bottom layer. (P1)
Editors, for this point, start with the last page of “JoVE_Schematic Diagram.pptx.”  Start with the image of the cells in the soft agar to the left.  Then zoom into the orange cells and animate the colonies “growing” to result in the image on the right (except zoomed in). Then, zoom out and transition to the empty well as shown on the 2nd page.  As the second sentence is narrated, bring in the pipette with pink solution and animate the addition of the pink solution from the pipette tip into the well.  Then have the pipette go out of the scene.
Next, a cell-containing 0.3% agarose gel layer is added above the bottom layer.  In this assay, the experimental cells are treated with an inhibitor of peptidylarginine deiminase (pronounced as “pep-ti′dil ahr-juh-neen dee-im-in-ase”), or PADI (pronounced as “pad”), enzyme. (P2)
Editors, for this point use page 3 of “JoVE_Schematic Diagram.pptx.”  Animate the pipette tip containing the media with cells coming into the scene and then animate the media and cells being expelled on top of the pink agar.  Then animate the pipette leaving the scene.  
Every week, an additional feeding layer is added, which is a 0.3% agarose gel with or without treatment. (P3)
Editors, for this point use page 4 of “JoVE_Schematic Diagram.pptx.”  Animate the pipette tip containing media coming into the scene and the lighter pink solution being expelled out onto the cell containing agar. Then animate the pipette leaving the scene.  
The final step is to count the number of colonies larger than 70 micrometers for analysis. (P4)
Editors, for this point use page 5 of “JoVE_Schematic Diagram.pptx” and Figure 3_high magnification_control.  As in P1, animate zoom into the well and animate the growing of the colonies.  Then, transition (perhaps fade?) into the actual microscope image: Figure 3_high magnification_control.  
Ultimately, inverted microscopy is used to show the difference in the colony number between the control and treatment group. (P5)
Editors, use figure 4 here.
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. Sachi Horibata: This method can help answer key questions in the cancer biology field, such as assessing the tumorigenicity of a wide-range of cancer cells with regards to their sensitivity to drugs, hormones, and a multitude of other treatment conditions.
1.1.1. MED:  Sachi speaks toward camera, interview style.
Protocol (read by voice talent at JoVE):

2. Preparation of the bottom layer: 0.6% agarose gel
2.1. Begin this procedure by preparing 3% 2-hydroxyethyl (pronounced as “two-hi-drox-ee-eh-thil”) agarose.  Into a clean, dry 100 milliliter glass bottle, add 0.9 grams of 2-hydroxyethyl agarose followed by 30 milliliters of distilled water.
2.1.1. MED:  Talent weighs out 0.9 grams of 2-hydroxyethyl agarose.
2.1.2. CU:  100 mL glass bottle as talent adds 0.9 grams of 2-hydroxyethyl agarose followed by 30 milliliters of distilled water.
2.2. Microwave the mixture for 15 seconds and gently swirl.  Repeat this step until the agarose powder fully dissolves.
2.2.1. MED-over the shoulder:  Talent places the mixture in the microwave.
2.2.2. CU:  Beaker as talent gently swirls after being microwaved.
2.3. Next, autoclave the solution-containing bottle for 15 minutes.  Allow the agarose solution to cool down to room temperature before further use.  
2.3.1. MED-over the shoulder:  Talent places the bottle containing the agarose solution into the autoclave.
2.3.2. MED:  Talent places the autoclaved agarose solution on the bench to cool (perhaps using over mitts).
2.4. Pre-warm several 5 milliliter and 10 milliliter pipettes in a 37 degrees Celsius incubator to prevent the agarose from solidifying in the pipette when handling.
2.4.1. CU:  Pipettes as talent pre-warms them in the incubator. 
2.5. Partially loosen the bottle lid and microwave the pre-made 3% 2-hydroxyethyl agarose solution for 15 seconds.  Then, gently swirl the solution and microwave for another 15 seconds.  Be careful when swirling the agarose solution because the solution rises up when exposed to air and can spill over.  If there is residual solid gel in the bottle, microwave for a few more seconds.   
2.5.1. MED:  Talent partially loosens the bottle lid and places the solution in the microwave, shuts door and starts run.
2.5.2. MED-over the shoulder:  Talent pulls the solution out of the microwave and gently swirls.  Match action in next shot.
2.5.3. CU:  Solution as talent gently swirls.
2.6. Keep the bottle containing the agarose solution in a 45 degree Celsius water bath during the next steps to prevent the agarose solution from solidifying prematurely.
2.6.1. MED-over the shoulder:  Talent places the bottle containing the agarose solution in a 45 degree Celsius water bath.
2.7. Next, transfer 12 milliliters of warmed media using the pre-warmed pipettes into a sterile 50 milliliter conical tube. 
2.7.1. CU:  Sterile 50 mL conical tube as talent transfers 12 mL of warmed media.
2.8. Immediately add 3 milliliters of the 3% agarose solution and gently invert the conical tube to mix the agarose with the media.  Try not to form any bubbles as it will interfere with the colony counting later. 
2.8.1. MED-over the shoulder:  Talent adds 3 mL of the 3% agarose solution from a labeled container.  TEXT overlay:  see text for MCF10DCIS media
2.8.2. CU:  Tube as talent caps it and gently inverts it.
2.9. Then, gently add 2 milliliters of this mixture into each well of a 6-well culture plate without forming any air bubbles.  Incubate the 6-well culture plate horizontally on a flat surface at 4 degrees Celsius for 1 hour to allow the mixture to solidify.
2.9.1. MED-over the shoulder: Talent adds 2 mL of this mixture into each well of a 6-well culture plate without forming any air bubbles.  Match action in next shot.
2.9.2. CU:  6-well culture place as talent gently pipettes the mixture there.
2.9.3. MED-over the shoulder:  Talent places the plate horizontally on a flat surface at 4 degrees Celsius.
2.10. After the mixture solidifies, place the plate into a 37 degree Celsius incubator for 30 minutes. The bottom layer is now ready for use.
2.10.1. CU:  Plate with solidified agar as talent places the plate into a 37 degree Celsius incubator.
3. Preparation of the cell-containing layer: 0.3% agarose gel
3.1. Sachi Horibata:  A difficult aspect of this procedure is to ensure that all cells are distributed equally and that the melted agarose gels do not solidify before addition to each well.  To overcome this, the cells are mixed in the media before adding the liquid agarose gel.  Additionally, the pipettes are pre-warmed to prevent the solution from solidifying while handling.
3.1.1. MED:  Sachi looks up from workspace (perhaps laminar flow hood?) and speaks toward camera, interview style.
3.2. To prepare the cell-containing layer, first trypsinize M-C-F-ten-D-C-I-S cells and dilute them to a cell concentration of 40 thousand cells per milliliter. 
3.2.1. MED:  Talent in the hood working to trypsinize or dilute the cells.
3.2.2. Trypsinized cells are transferred to the 50 mL conical tube.
3.2.3. Trypsinized cells are diluted so that there are 40,000 cells per mL of media.
3.3. Then, take 8 mL of media using pre-warmed pipettes and transfer into a sterile 50 milliliter conical tube.  Immediately add 2 mL of 3% agarose to the conical tube and gently invert to mix the agarose with the media.  Avoid forming any bubbles.
3.3.1. CU:  Talent transfers 8 mL of media into a 50 mL conical tube using pre-warmed pipettes.  Use labeled containers.
3.3.2. MED-over the shoulder:  Talent adds 2 milliliters of the 3% agarose, caps, and gently inverts to mix.
3.4. Next, take 2 milliliters of the cells and treat them with 2 microMolar BB-Cl-amidine (pronounced as “b-b klor am-i-deen”) in DMSO, or DMSO alone as the control.  Following treatment, mix the cells with the 0.6% agarose in a 1 to 1 dilution to make a final concentration of 1 micro Molar BB-Cl-amidine.
3.4.1. CU:  Two containers of cells as talent treats with BB-CLA or control.  Use labeled containers.  
3.4.2. MED:  Talent mixes the cells with the agarose.
3.5. Then, take 1 milliliter of the cell-agarose mixture and gently add onto the bottom layer of the 6-well culture plate.  Place the 6-well culture plate horizontally on a flat surface at 4 degrees Celsius for at least 15 minutes to allow the top layer to solidify.
3.5.1. CU or ECU:  6-well culture plate as talent takes 1mL of the cell-agarose mixture and gently adds onto the bottom layer of the plate.
3.5.2. MED-over the shoulder:  Talent places the 6-well plate horizontally on a flat surface at 4 degrees Celsius.
3.6. After the mixture solidifies, place the plate into a 37 degrees Celsius incubator for a week before adding the feeding layer.
3.6.1. MED:  Talent places the plate into the incubator.
4. Preparation of the feeder layer: 0.3% agarose gel
4.1. Begin feeding layer preparation by microwaving the pre-made 3% 2-Hydroxyethyl agarose solution as before and equilibrating the agarose solution bottle in a 45 degree Celsius water bath. 
4.1.1. MED:  Talent places the agarose solution bottle in a 45 degree Celsius water bath.
4.2. Mix 1 milliliter of 3% agarose solution with 9 milliliters of warm media into a 50 milliliter conical tube and gently invert to mix the agarose with the media.  Avoid forming air bubbles.
4.2.1. MED-over the shoulder:  Talent mixes 1 milliliter of 3% agarose solution with 9 milliliters of warm media into a labeled 50 milliliter conical tube.
4.2.2. CU:  Labeled tube as talent caps and gently inverts to mix the agarose with the media.
4.3. After treating the mixture with BB-Cl-amidine, gently add 1 milliliter of the mixture into each well of the 6-well culture plate containing the bottom and soft layers.
4.3.1. MED-over the shoulder/WIDE:  Multiple takes as talent adds 1 mL of the mixture into each well of the 6-well culture plate containing the bottom and soft layers.  Use MED-over the shoulder shot here.  WIDE shot will be reused.
4.4. Then, place the 6-well culture plate horizontally on a flat surface at 4 degrees Celsius for at least 15 minutes to allow the mixture to solidify.  After the feeder layer solidifies, place the plate into a 37 degree Celsius incubator. 
4.4.1. CU:  Plate as talent places at 4 degrees.
4.4.2. MED:  Talent places the plate into the incubator.
4.5. Repeat this feeding procedure weekly by overlaying 1 milliliter of 0.3% agarose/medium/treatment solution onto the existing feeder layer to replenish the cells with new media until colony formation is observed. 
4.5.1. Shot 4.3.1.  WIDE shot of talent adding the mixture to the 6-well plate.
5. Data collection
5.1. After 2 and a half weeks of cell growth in the soft agar, the colony number in each well is counted using a light microscope.  To facilitate quantification, print a grid onto a transparency and attach the grid to the 6-well plate to help locate where the cells are during counting. 
5.1.1. MED:  Light microscope as talent enters the shot with the 6-well plate and transparency in hand.
5.1.2. CU:  6-well plate as talent attaches the printed transparency grid to it. 
5.2. Colony size is quantified by the diameter of each colony and will vary.  Predefine a reference colony size to determine which colonies will be scored; for example, here, colony sizes of 70 micrometers or larger are included in the data analysis. 
5.2.1. LAB MEDIA:  Colonies_with_grid:  Authors, please provide a microscope image with the grid showing several colonies.  Please find a colony of about 70 micrometers and overlay a little bar and “70 µm” underneath.  Editors, bring in the 70 micrometer label bar as it is narrated.
5.3. After counting, seal the 6-well culture plate with parafilm to prevent the gels from drying out.  Store the samples at 4 degrees Celsius to prevent further colony formation and for future counting.  
5.3.1. CU:  6-well plate as talent seals with parafilm.
5.3.2. MED-over the shoulder:  Talent places the plate into 4 degrees. 
6. Results: Colony formation in BB-CLA-treated MCF10DCIS cells
6.1. The results demonstrate that BB-Cl-amidine significantly inhibits the formation of MCF-ten-DCIS cell-derived colonies.  In the presence of a PADI (pronounced as “pad”) inhibitor, there was a reduction in both colony formation and colony size when compared to the DMSO control. 
6.1.1. LAB MEDIA: Figure 3_low magnification – Authors, could you provide a figure with only the low magnification images labeled as control and 1 µM BB-CLA treatment to show here?
6.2. The size of colonies for BB-Cl-amidine treated MCF-ten-DCIS cells was predominantly within the range of 20 to 100 micrometers while the size of colonies for the DMSO control exhibited a greater range of 70 to 150 micrometers after 2 and a half weeks of growth.
6.2.1. LAB MEDIA: Figure 3_high magnification – Authors, could you provide a figure with only the high magnification images labeled as control and 1 µM BB-CLA treatment to show here?
6.3. Colonies larger than 70 micrometers were counted and analyzed.  There was an average of about 3 thousand 5 hundred colonies in the DMSO control… whereas only approximately two thousand colonies were seen in the BB-Cl-amidine treated group after 2 and a half weeks of soft agar culture. 
6.3.1. LAB MEDIA: Figure 4.  Editors, please highlight the left most bar as “There was an average of about 3 thousand 5 hundred colonies in the DMSO control” is narrated.  Then highlight the right most bar as “whereas only approximately two thousand colonies were seen in the BB-CLA treated group after 2 and a half weeks of soft agar culture” is narrated.
6.4. This represents a 44% decrease in the average colony formation in the presence of 1 micromolar BB-Cl-amidine, indicating a significant tumorigenic inhibition of breast cancer cells by the PADI inhibitor. 
6.4.1. LAB MEDIA: Figure 4
7. Conclusion (said by authors on camera)
7.1. Sachi Horibata:  While attempting this procedure, it’s important to remember to pre-warm all reagents and equipment beforehand to avoid the solution from solidifying when handling.

7.1.1. MED:  Sachi speaks toward the camera, interview style.

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.
JoVE_Schematic Diagram.pptx

Colonies_with_grid - Authors, please provide a microscope image with the grid showing several colonies.  Please find a colony of about 70 micrometers and overlay a little bar and “70 µm” underneath.  
Figure 3_low magnification – Authors, could you provide a figure with only the low magnification images labeled as control and 1 µM BB-CLA treatment?

Figure 3_high magnification – Authors, could you provide a figure with only the high magnification images labeled as control and 1 µM BB-CLA treatment?

Figure 4
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


