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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N 
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 from the protocol section below will viewers benefit most from having filmed? 
3.3.-3.5.

D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.5.
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 significance of your method to the viewer. 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. Hanna Axelsson This method can help answer key questions in drug discovery and chemical biology, such as does my compound bind to the target protein? 

1.2. Helena Almqvist: The main advantages of this technique are that there is no need for surface detachment of the adherent cells and that the spatial localization is determined by imaging.
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Brinton Seashore-Ludlow: Though we have applied this method using cell lines, it can also be applied to other cell systems, such as primary cell cultures and co-cultures.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
Protocol: (read by voice talent at JoVE)
2. Cell Seeding
2.1. Before seeding the cells, place black, 384-well imaging assay plates in a tissue culture hood [1-WIDE] and cover the plates with aluminum foil [2-MED] before using a standard drill to make three, 3.5-mm diameter holes on both ends of each plate [3-CU].
2.1.1. Talent placing plate(s) into hood
2.1.2. Talent covering one plate
2.1.3. One hole being drilled, with other hole(s) visible in frame if possible (outside of hood once seal has been applied)
2.2. When the plates are ready, use aseptic technique to wash an A-431 cell culture with 5-10 mL of PBS [1-MED-TXT] and incubate the cells with 2 mL of trypsin at 37 °C until the cells detach [2-CU].
2.2.1. Talent washing cells (TEXT: See text for A-431 culture preparation details)

2.2.2. Trypsin being added to cells, with trypsin container label visible in frame

2.3. After counting, dilute the cells to a 5x104 cells/mL of culture medium concentration [1-MED-TXT] and seed 40 microliters of cells to each well of each assay plate [2-CU], gently shaking each plate from side-to-side after seeding to ensure a homogenous distribution of the cells across the well bottoms [3-CU].

2.3.1. Multidrop adding medium to cells (TEXT: See text for all medium/reagent preparation details) Videographer note: 2.3.1 and 2.3.2 were combined. 
2.3.2. Cells being added to well(s)

2.3.3. Plate being shaken Videographer note: 2.3.3 and 2.4.1 were combined. 
2.4. To minimize plate-edge effects, allow the cells to settle at the bottom of the assay plates for 20 minutes at room temperature in the back of the laminar flow hood [1-MED] before placing the plates in a custom humidified chamber for 2-3 days at 37 °C and 5% CO2 [2-CU-TXT].
2.4.1. Talent placing plate(s) at back of hood

2.4.2. Humidified chamber being placed into incubator (TEXT: Monitor cells daily by light microscopy until 50-75% confluent)
3. Compound Treatment and Heat Challenge
3.1. On the day of the experiment, use a plate washer to aspirate the medium from each well [1-WIDE-TXT] and add 30 microliters of the compound of interest at the appropriate experimental concentration to the appropriate experimental wells [2-MED-over the shoulder-TXT].
3.1.1. Talent placing plate into washer (TEXT: Alternative: Remove medium by quick plate inversion)
3.1.2. Compound being added to well(s) using automated liquid handling, with compound plate visible in frame as possible (TEXT: Alternative: Add compound w/ multichannel pipette)

3.2. Seal the compound-treated assay plates with breathable plate seals [1-CU] and return the plates to the cell culture incubator for 30 minutes [2-MED].
3.2.1. Plate being sealed

3.2.2. Talent placing plate(s) into incubator

3.3. To expose the cells to a heat challenge, first set the water bath to the appropriate experimental temperature [1-MED] and place an unsealed dummy plate containing the same volume of medium per well as the assay plate into the bath [2-MED-over the shoulder] along with a thermocouple thermometer for monitoring the temperature within the wells [3-CU].

3.3.1. Talent setting bath temperature

3.3.2. Talent placing plate into water bath

3.3.3. Shot of thermocouple thermometer in water bath showing experimental temperature/medium temperature being measured Videographer note: Wrong slate. Slated as 3.3.2 take II. 
3.4. When the appropriate experimental temperature has been reached, remove the breathable seal from each assay plate [1-MED] and re-seal the plates with a tight adhesive aluminum foil to ensure that no water leaks into the wells during their subsequent heating in the water bath [2-CU], keeping the drilled holes within the plate frame accessible [3-ECU].
3.4.1. Talent removing seal(s)

3.4.2. Plate being sealed

3.4.3. Shot of accessible holes
3.5. Place the assay plates and a new dummy plate into the water bath with the bottoms of the plates angled toward the water surface to force any remaining air from under the plates [1-CU] and begin monitoring the temperature of the new dummy plate [2-MED].
3.5.1. Plate(s) being placed into bath 
3.5.2. Talent checking thermometer/dummy plate temperature
3.6. Hanna Axelsson: “An even heating of the plate is critical for assay performance, take care to place the plate in the water bath such that there are no air bubbles trapped underneath.” [1-MED-interview style]
3.6.1. Hanna Axelsson, speaking the above interview style (looking just-off camera)
3.7. After three minutes, immediately cool the plates in a second water bath of room temperature water for 5 minutes before their analysis [1-MED].
3.7.1. Talent placing plate into water bath
4. Staining, Image Acquisition and Analysis
4.1. To image the cells, first add 10 microliters of 16% paraformaldehyde directly to the assay plates for a 20-minute incubation at room temperature [1-WIDE].
4.1.1. Talent adding PFA to cells, with PFA container visible in frame
4.2. At the end of the fixation period, wash the cells with 300 microliters of PBS on the plate washer [1-MED] and add 20 microliters of 0.1% NP-40 for a 10-minute incubation at room temperature [2-CU].
4.2.1. Talent placing plate onto plate washer
4.2.2. NP-40 being added to well(s), with NP-40 container label visible in frame
4.3. At the end of the incubation, wash the cells as demonstrated [1-CU] and block the cells with 15 microliters of 1% bovine serum albumin, or BSA, for 1 hour at room temperature [2-MED-TXT].

4.3.1. Cells being washed in washer

4.3.2. Talent adding BSA to well(s), with BSA container visible in frame (TEXT: Alternative: Block at 4 °C O/N w/ aluminum foil seal)

4.4. Next, use the plate washer to aspirate the blocking serum [1-MED] and add 10 microliters of the primary antibody of interest to the appropriate wells for a 1-hour incubation at room temperature [2-CU-TXT].

4.4.1. Talent placing plate onto washer

4.4.2. Antibody being added to well(s), with antibody container label(s) visible in frame if possible (TEXT: See text for Ab preparation/concentration details)
4.5. At the end of the incubation, wash each well with 300 microliters of PBS [1-MED] and label the cells with 10 microliters of the appropriate secondary antibody for 1 hour at room temperature protected from light [2-CU].

4.5.1. Talent loading plate onto washer

4.5.2. Plate being covered, with secondary antibody container label visible in frame

4.6. For nuclear staining of the cells, add 10 microliters of an appropriate nuclear dye to each well for 10 minutes at room temperature [1-MED] and wash the cells in PBS as demonstrated [2-CU].

4.6.1. Talent adding dye to well(s), with stock dye container visible in frame

4.6.2. Plate being placed onto washer

4.7. Label the cells with 10 microliters of cell mask per well for 30-minutes at room temperature [1-MED-over the shoulder] followed by a last wash with PBS [2-MED].

4.7.1. Talent adding cell mask to well(s), with stock cell mask container visible in frame

4.7.2. Talent loading plate onto plate washer

4.8. Then dispense 60 microliters of fresh PBS to each well [1-CU] and seal the plates with aluminum foil until imaging [2-MED].

4.8.1. PBS being added to well(s)

4.8.2. Talent sealing plate(s)

4.9. To image the cells, capture four images per well on a high content imager using the appropriate fluorescent channels under the 10X objective [1-MED] and the automated laser autofocus and apply binning 2 during the acquisition [2-MED-over the shoulder]. 
4.9.1. Talent placing plate onto imager

4.9.2. Talent at imager, applying laser autofocus and/or binning 2, with monitor visible in frame

4.10. Then store the images as 16-bit, gray scale .tiff files along with the metadata [1-SCREEN].
4.10.1.  *To be provided by Authors: Shot of 16-bit, gray scale image being saved
5. Results: Representative Target Engagement Quantification by High Content Imaging
5.1. Antibody recognition should not be disrupted by conformational changes in the target protein that may be induced by ligand binding [1-LM].

5.1.1. Figure_2C.ai: Video Editor: please emphasize grey data bar
5.2. For example, BIRB796 (B-I-R-B-seven-nine-six) has a long off rate [1-LM] and quantification of the target engagement is only possible by applying an antigen retrieval step [2-LM].

5.2.1. Figure_2D.ai: Video Editor: please emphasize grey data line

5.2.2. Figure_2D.ai: Video Editor: please emphasize purple data line

5.3. This representative thermal aggregation curve experiment for cells treated with positive [1-LM] and negative control compounds [2-LM] illustrates typical protein stabilization ranges after treatment of the cells with the compounds at various temperatures [3-LM].

5.3.1. Figure_3A.ai: Video Editor: please emphasize orange line + text in Figure key
5.3.2. Figure_3A.ai: Video Editor: please emphasize grey line + text in Figure key

5.4. Here a typical isothermal dose response fingerprints experiment is shown [1-LM] to demonstrate representative ranges of protein stabilization in response to different doses of experimental compound [2-LM].
5.4.1. Figure_3B.ai: no animation

5.4.2. Figure_3B.ai: Video Editor: please sequentially emphasize green, red, and blue data lines
5.5. The application of isothermal heat challenges during library compound screenings to identify novel binders of the target protein [1-LM] allows the analysis of a large number of compounds at a single concentration at one time [2-LM] before isothermal dose response fingerprinting of the library compound hits for identification of the stabilizing compounds [3-LM].
5.5.1. Figure4.ai: Video Editor: please show only large left middle image
5.5.2. Figure4.ai: Video Editor: please add magnification rectangles, dotted lines, and magnified images and texts
5.5.3. Figure4.ai: no animation
6. Conclusion (said by authors on camera):
6.1. Brinton Seashore-Ludlow: While attempting this procedure, it’s important to remember that the experimental conditions, such as the time and temperature of the heat challenge, impact the observed potency of the compounds.
6.2. Helena Almqvist: Don't forget that working with paraformaldehyde can be extremely hazardous and that precautions, such as following institutional safety guidelines, 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. 
Figure_2C.ai
Figure_2D.ai

Figure_3A.ai

Figure_3B.ai
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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