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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? Y
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? 
2.3.2., 2.4.1., 2.7.1., 2.8.1., 2.9.1., 2.11.1. 
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 2.3.3., 2.4.1.
E. Will the filming need to take place in multiple locations? Y, different rooms same floor 
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. Lesley Mathews Griner: This method can help answer key questions in the drug discovery field, such as what is the most relevant tissue culture setting for conducting hit to lead identification? 

1.2. Lesley Mathews Griner: The main advantage of this technique is that it allows the culturing of cells in three dimensions in a high throughput manner using 1536-well plates.   

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Lesley Mathews Griner: Demonstrating the procedure will be Kalyani Gampa, a senior scientist from my laboratory. 

1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
E. Ethics title card: (for human subjects or animal work, does not count toward word length total) 
Protocol: (read by voice talent at JoVE)
2. 1536-Well 3D Tumor Spheroid and 2D Cancer Cell Line Culture and Detection Reagent Addition and Analysis 
2.1. To set up a 3D tumor spheroid culture, detach the cancer cell lines of interest with three washes of PBS [1-WIDE-TXT] followed by the addition of 1 mL of trypsin per 5 cm2 area of culture flask [2-MED].
2.1.1. Talent washing flask, with PBS container visible in frame (TEXT: See text for 2D culture setup details)
2.1.2. Talent adding trypsin to flask

2.2. After 5 minutes, neutralize the trypsin with five times the volume of serum-supplemented [1-CU-TXT] medium in each flask and count the cells [2-MED].

2.2.1. Medium being added to at least one flask and medium container label visible in frame (TEXT: See text for all medium/reagent preparation details)
2.2.2. Talent at microscope, counting cells

2.3. Use a sterilized, small stainless-steel-tipped cassette with a peristaltic-pump-based system [2-CU] to seed a total of 500 cells in 8 microliters of spheroid medium into each well of a 1536-well tissue-culture-treated plate [3-MED-over the shoulder-TXT]. 
2.3.1. Talent adding medium to cells, with medium container visible in frame
2.3.2. Shot of cassette
2.3.5. Tubing being flushed (TEXT: Flush cassette tubing 10 s w/ ethanol and PBS between cell lines)
2.3.3. Talent seeding cells in hepa filtered  room 
2.3.4. Tubing being flushed (TEXT: Flush cassette tubing 10 s w/ ethanol and  PBS between cell lines) 
2.4. Then use a breathable adhesive plate seal to cover the plates [1-MED] and place the plates in a spinning incubator set at 37 °C and 10 rpm with 5% carbon dioxide and 95% relative humidity for three days [2-CU].

2.4.1. Talent sealing plate(s)

2.4.2. Plates spinning in incubator
2.5. Kalyani Gampa: “The single most critical step is ensuring that the plates are well sealed before they are placed into the incubator. The spheroids will need 3 days to form and this step prevents medium evaporation.”
2.5.1. Kalyani Gampa, speaking the above interview style (looking just off-camera)
2.6. At the end of the incubation, quick-spin the cancer line culture plates at 100 x g [1-MED] to collect any condensation and remove the adhesive seals [2-CU].

2.6.1. Talent placing plates into centrifuge

2.6.2. One seal being removed 
Added shot: Adam included a shot of what the cells look like on the microscope. 

2.7. Place each plate to be treated onto an acoustic dispenser set-up to deliver a total of 8 nL of each compound [1-MED] dilution to a final concentration of 0.1% DMSO per well and a top compound dose of 10 micromolar [2-CU-TXT].
2.7.1. Talent placing plate onto dispenser

2.7.2. Compound being delivered (TEXT: See text for compound/control suggestion/preparation details) 
2.8. When the compound has been added to the appropriate plates, place a custom-made, stainless-steel cell culture lid onto each plate to prevent evaporation [1-MED-over the shoulder] and return the plates to the spinning incubator for another 5 days [2-CU].
2.8.1. Talent placing lid(s) onto plate(s)

2.8.2. Shot of the incubator spinning and Kalyani putting the plates in. Plate(s) with custom lid(s) spinning in incubator
2.9. At the end of the incubation, add 3 microliters of pre-warmed cell lysis reagent supplemented with luciferin to each well of each cell culture plate [1-WIDE] and incubate the plates at room temperature for at least 15 minutes [2-MED].
2.9.1.  Talent adding detection reagent to well(s), with reagent container visible in frame
2.9.2.  Talent placing plate at RT OR Talent setting timer

2.10. Then capture the ATP luminescence on a plate luminometer [1-MED].
2.10.1.  Talent adding plate to luminometer
2.11. When all of the plates have been analyzed, extract the raw data from the instrument [1-MED-over the shoulder] and normalize all of the fields containing the test compounds to the average of all of the wells containing DMSO alone as the neutral control [2-SCREEN].
2.11.1.  Talent extracting data, with monitor visible in frame

2.11.2.  *To be provided by Authors: Data being normalized
2.12. The percent growth inhibition of each compound can then be calculated according to the formula [1-TXT] and dose-response curves [2-LM] and inhibitory IC50s can be generated [3-LM].

2.12.1.  BLACK TEXT ON WHITE BACKGROUND: i.e. f(x)={(sample value relative light units (RLUs)/(average DMSO value RLUs)*100)}
2.12.2. Figure 2 and 2 combined .pdf: please emphasize dose-response curve graph
2.12.3. Figure 2 and 2 combined .pdf: please emphasize IC50 graph
3. Results: Comparing 2D- Versus 3D-Culture Compound Efficacy
3.1. A variety of established cancer cell lines known to grow well under 2D culture conditions also form 3D structures when cultured as just demonstrated, despite their morphological differences [1-LM].

3.1.1. Figure One_revised.pdf: please sequentially add/emphasize images from top left to bottom right

3.2. When used for large-scale screening, differential compound sensitivity between cultures grown in 2D [1-LM] versus those grown in 3D can be observed [2-LM], with each dot representing the inhibitory concentration of a single compound for which a 50% cell killing response is observed in both culture settings [3-LM].
3.2.1. Figure Two_revised 2.pdf: please emphasize y-axis label

3.2.2. Figure Two_revised 2.pdf: please emphasize x-axis label

3.2.3. Figure Two_revised 2.pdf: please emphasize compound names OR emphasize (some) dots OR no animation

3.3. In this representative experiment, both tested RAF (raff) kinase inhibitory compounds were more potent in 3D conditions in a non-small cell lung cancer line culture harboring an activating mutation in the KRAS (K-rass) protein [1-LM].
3.3.1. no lables Figure Three_revision 2.pdf: please emphasize blue data lines in both Calu-6 graphs

3.4. However, the compounds demonstrate a similarly potency in both 3D spheroid [1-LM] and 2D colon cancer line cultures that contain a G13D-activating mutation in KRAS [2-LM].
3.4.1. no lables Figure Three_revision 2.pdf: please emphasize blue data lines in both HCT graphs

3.4.2. no lables Figure Three_revision 2.pdf: please emphasize red data lines in both HCT graphs
3.5. The 3D assay also permits observation of the paradoxical growth activation phenomenon, which occurs when there is an incomplete inhibition of RAF dimers in highly-activated RAS mutant lines [1-LM], as evidenced by cell growth at low concentrations of the drug [2-LM] that is repressed at high concentrations [3-LM].

3.5.1. No labels Figure Four_revised.pdf: no animation

3.5.2. No labels Figure Four_revised.pdf: please indicate blue data line curves in BxPC-3 graph from about 0.01 to the first tick at 0.1

3.5.3. No labels Figure Four_revised.pdf: please indicate blue data line curves in BxPC-3 graph from about 1 to about 10
4. Conclusion (said by authors on camera):
4.1. Lesley Mathews Griner: After its development, this technique paved the way for researchers in the field of cancer drug discovery to explore alternative culture conditions for identifying new efficacious chemical matter against known targets.  
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. 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. 
3.1.1 Figure One_revised.pdf 

3.2.1 Figure Two_revised 2.pdf:
3.3, 3.4  no lables Figure Three_revision 2.pdf
3.5 No labels Figure Four_revised.pdf

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 in the email accompanying the finalized script.
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