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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. 

C. Which steps of your protocol will viewers benefit most from having filmed? 
2.1.2., 2.4., 3.1.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.1. is critical, if not necessarily difficult.  Changes in pathway activity that may skew results can arise from a variety of factors, including stress (hypoxia, oxidative stress, inflammation), media volume/composition, and passage number.  Variables must be kept as consistent as possible to avoid confounding factors.
E. Will the filming need to take place in multiple locations? N
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. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this phospho-protein array is to identify alterations in signal transduction pathways resulting from treatment or an acquired resistance to kinase inhibitors (Intro).
B. Required Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.1. Jeffrey Wang: This method can help answer key questions about perturbations in signaling networks that drive cancer growth or resistance to specific therapies. 
1.2. Jeffrey Wang: The main advantage of this technique is that it provides rapid and reliable feedback on the phosphorylation state of multiple networks that are frequently deregulated in cancer. 
C. Optional Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.3. Lauren Clarke: The implications of this technique extend toward the therapy of drug resistant cancers, because the identification of alterations in post-translational modifications can elucidate changes in cell signal transduction pathway activity.
1.4. Lauren Clarke: Though this method can provide insight into phosphorylation, it can also be applied to other post-translational modifications, such as glycosylation or ubiquitylation. 
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
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. Protein Extraction
2.1. Begin by thoroughly rinsing overnight-cultured cells the cells three times with 10 mL of PBS [1-WIDE-TXT], taking care to remove all of the PBS after the last wash [2-MED-over the shoulder].
2.1.1. Talent rinsing cells, with PBS container visible in frame (TEXT: See text for cell culture/plating details)
2.1.2. Talent aspirating PBS form one well
2.2. Next, add the appropriate volume of lysis buffer from the protein assay kit [1-MED] and use a cell scraper to detach the cells [2-CU].

2.2.1. Talent adding lysis buffer to plate, with lysis buffer container and protein assay kit visible in frame 
2.2.2. Cells being scraped
2.3. Triturate the resulting cell solution approximately 10 times [1-CU] before transferring at least 1 x 107 cells to a 1.5-mL tube [2-MED].

2.3.1. Cells being pipetted

2.3.2. Talent adding cells to tube

2.4. Incubate the cells for 30 minutes at 4 °C with shaking [1-CU]. Then load the lysate into a syringe equipped with a 27-gauge needle [2-MED] and aspirate and dispense the sample 10 times to shear the cell membranes [3-CU-TXT].

2.4.1. Shot of tube being shaken

2.4.2. Talent loading lysate into syringe

2.4.3. Sample being aspirated/dispensed (TEXT: Alternative: Sonicate lysate)
2.5. When the cell membranes have been completely disrupted, centrifuge the lysate [1-MED-TXT] and transfer the supernatant to a new 1.5-mL tube for subsequent total protein quantification according to standard protocols [2-CU].

2.5.1. Talent placing tube(s) into centrifuge (TEXT: 15 min, 14,000 x g, 4 °C)

2.5.2. Supernatant being added to tube 

3. Human Phosphokinase Array and Data Analysis
3.1. To perform a human phosphokinase assay, first use flat-tip tweezers to place one array membrane into each well of a 4-well multi-tray [1-WIDE] containing 2 mL of freshly-prepared array buffer 1 per well with the numbers on the membranes facing up [2-CU-TXT].
3.1.1. Talent placing membrane(s) into tray
3.1.2. Shot of membrane with numbers facing up/being placed with numbers facing up (TEXT: See text for all reagent preparation details)
3.2. Upon submersion, the dye on the membrane will disappear [1-ECU]. Cover the tray with a lid and [2-MED] incubate the membranes on a rocking platform shaker for 60 minutes at room temperature [3-CU-TXT].
3.2.1. Shot of dye disappearing/membrane without dye

3.2.2. Talent covering tray

3.2.3. Tray rocking on shaker TEXT: Orient tray so membranes rock from end to end.
3.3. During this blocking incubation, dilute each lysate sample to a 50-100 micrograms of protein concentration in a maximum volume of 334 microliters of lysis buffer [1-MED] and bring the final volume of extracted protein sample up to 1.5 mL with fresh array buffer 1 [2-CU].

3.3.1. Talent adding lysis buffer to sample, with lysis buffer container visible in frame

3.3.2. One sample being brought up to 1.5 mL of lysis buffer, with array buffer 1 container label visible in frame as possible

3.4. Next, carefully aspirate the array buffer from each well of the multi-tray [1-ECU] and incubate the membranes with 1.5 mL of protein sample per well overnight at 2-8 °C on a rocking platform shaker [2-CU-TXT].

3.4.1. Buffer being aspirated from one well

3.4.2. Sample being added to well, with sample container visible in frame if possible (TEXT: Caution: Do not touch/scratch membranes)
3.5. The next morning, carefully transfer each array into individual plastic containers containing 20 mL of wash buffer [1-MED] for three 10-minute washes on a rocking platform at room temperature [2-CU-TXT].

3.5.1. Talent placing array into container

3.5.2. Container on rocker (TEXT: Refresh buffer between each wash)

3.6. After the last wash, add 20 microliters of the appropriate reconstituted antibody cocktail to 2 mL of array buffer two per well [1-MED-TXT] and carefully blot the lower edge of each membrane on a paper towel to remove any excess wash buffer [2-CU]. 

3.6.1. Antibody cocktail being added to well, with antibody and array buffer container label(s) visible in frame if possible (TEXT: See text for full Ab cocktail preparation details)

3.6.2. One membrane being blotted

3.7. Then place each array back into the appropriate well of the tray of antibody [1-MED-over the shoulder] and cover the tray for a 2-hour incubation at room temperature on a rocking platform [2-CU].

3.7.1. Talent placing membrane into well

3.7.2. Covered tray rocking on platform
3.8. At the end of the incubation, carefully transfer each array into a new 8 x 11-cm plastic container containing 20 mL of wash buffer [1-MED] for three 10-minute washes as just demonstrated [2-CU].

3.8.1. Talent placing array into container

3.8.2. Container on rocket

3.9. After the last wash, add 1 mL of an appropriate streptavidin-horseradish peroxidase solution to each well of the multi-well tray [1-MED-over the shoulder-TXT] and return the membranes to their appropriate wells for a 30-minute incubation at room temperature [2-CU].

3.9.1. Talent adding SA-HRP to at least one well, with SA-HRP container visible in frame (TEXT: Alternative: Label with fluorescent-tagged 2° Ab)
3.9.2. Membrane being placed into well

3.10. At the end the incubation, place each membrane between two pieces of 5-mm filter paper to remove any excess buffer [1-MED] and incubate the dried membranes with an appropriate horseradish peroxidase detection solution for 3 minutes [2-CU].

3.10.1.  Talent placing membrane between papers

3.10.2.  One membrane being labeled, with HRP detection solution container label visible in frame

3.11. Then place the membranes into individual clear plastic sheet protectors for their subsequent imaging [1-MED].

3.11.1.  Talent placing membrane into protector
3.12. To assess the receptor tyrosine kinase expression in each sample, open the images in an appropriate image processing program such as ImageJ [1-WIDE] and select “Edit” and “Invert” from the appropriate drop-down menus to invert the black spots on the white background of the image to white spots on a black background [2-SCREEN].
3.12.1.  Talent opening image, with monitor visible in frame

3.12.2.  *To be provided by Authors: Edit, then Invert being selected/image being inverted

3.13. Next, use the oval tool to encircle one pair of white dots on the dot blot and select “Analyze” and “Measure” to automatically open a new window displaying the values for the selected area [1-SCREEN].
3.13.1.  *To be provided by Authors: Oval tool being selected, then tool being used to select dots, then Analyze and Measure being selected/values being displayed

3.14. Then place the point of the mouse arrow into the center of the oval and drag the circular area around the next dot area until all of the spots of interest have been measured [1-SCREEN-TXT].

3.14.1.  *To be provided by Authors: Oval being dragged (TEXT: See text for fold change in RTK expression calculation details)
4. Results: Representative Tyrosine Kinase Inhibitor (TKI) Resistance Analysis
4.1. In this representative experiment, the effects of tyrosine kinase inhibitor resistance on signal transduction pathways was analyzed in one control [1-LM] and three tyrosine kinase inhibitor-resistant cell lines [2-LM].

4.1.1. Figure2.pdf: please emphasize top row of dot plots
4.1.2. Figure2.pdf: please subsequently emphasize 2nd-4th rows of dot plots

4.2. Six phosphoproteins with differential activity were chosen [1-LM] and the relative intensity of was determined for several candidate proteins in each cell line [2-LM].

4.2.1. Authors: please upload templates from Figure 4A through the submission link together in one .ai or .psd file without the A label: please emphasize colored spots OR no animation

4.2.2. Authors: please upload templates from Figure 4B through the submission link together in one .ai or .psd file without the B label: please subsequently emphasize cell line sample data clusters
4.3. As demonstrated by the heat map, a semi-quantitative readout on the changes in the protein phosphorylation of important signal transduction proteins could then be generated [1-LM]. 
4.3.1. Figure5.pdf: please subsequently emphasize rows of heat point data from CREB to STAT
5. Conclusion (said by authors on camera):
5.1. Lauren Clarke: Once mastered, this technique can be completed in 1 day if it is performed properly.

5.2. Jeffrey Wang: While attempting this procedure, it’s important to remember to start with healthy and actively dividing cells, as stressors may induce changes in signal transduction pathway activity.
5.3. Lauren Clarke: Following this procedure, other methods, like digital PCR or Immunoblotting, can be performed to answer additional questions, such as, do changes in phosphorylation lead to the activation of transcription factors?  
5.4. Jeffrey Wang: After its development, this technique paved the way for researchers in the field of cancer biology to explore fundamental changes in post-translational protein modifications, leading to the advent of personalized medicine in patients with cancer.
5.5. Jeffrey Wang: After watching this video, you should have a good understanding of how to extract total protein from cultured cells, perform a human phosphokinase assay, and quantify changes in protein phosphorylation.
5.6. Lauren Clarke: Don't forget that working with cancer cell lines can be extremely hazardous and that precautions, such as using aseptic technique and caution with sharps and wearing lab coats and goggles, should always be taken while performing this procedure.  

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. 
Figure2.pdf
Figure5.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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