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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? Y
3. Which steps from the protocol section below are the most visually important? 
n/a
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
n/a
5. Will the filming need to take place in multiple locations (greater than walking distance)? N




Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Manuel Flores: The spatial organization of immune cells in the tumor microenvironment has clinical value. This strategy can be easily used for visualizing, quantifying, and mapping immune cells within tumor tissue sections [1].
 
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Manuel Flores: Immunotherapy has revolutionized cancer treatment. However, not all patients respond well. This strategy may serve to define the tissue immune signatures that can predict a good anti-tumor response [1]. 

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Aurélie Cleret-Buhot: Before conducting an experiment, test the antibody combinations and stripping techniques on control tissues and verify that the APPs are accurate in their detection of markers of interest [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.4. Aurélie Cleret-Buhot: As written descriptions of image analysis methods use sophisticated technical language, combining text with video facilitates a better understanding and replication of the methodology [1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.5. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at Centre Hospitalier de l'Université de Montréal (CHUM).
Section - Protocol
2. Heat-Induced Antigen Retrieval
2.1. For antigen retrieval of formalin-fixed, paraffin-embedded tumor tissue sections, immerse the dewaxed tissue samples in a Coplin jar of antigen retrieval solution [1-TXT] and place the jar into an electric pressure cooker containing tap water [2]. 
2.1.1. WIDE: Talent placing samples into jar, with antigen retrieval solution container visible in frame TEXT: See text for dewaxing protocol details
2.1.2. Talent placing jar into pressure cooker
2.2. The water level should not exceed half of the height of the jar so that the water does not mix with the antigen retrieval solution [1].
2.2.1. Shot of jar in water in cooker
2.3. Close the lid and the pressure valve of the cooker [1] and treat the slides with high pressure for 10 minutes [2].
2.3.1. Talent closing lid
2.3.2. Pressure cooker being set/started
2.4. At the end of the treatment, unplug the cooker [1], release the pressure [2], and open the lid [3].
2.4.1. Talent unplugging cooker
2.4.2. Talent releasing pressure
2.4.3. Talent opening lid
3. Nonspecific Binding Blocking
3.1. After the slides have cooled in the cooker for 30 minutes, wash the samples two times for 5 minutes in fresh PBS per wash in a new Coplin jar [1] before using a hydrophobic pen to draw a barrier around each tissue section [2].
3.1.1. WIDE: Talent placing slide(s) into jar, with PBS container visible in frame
3.1.2. Barrier being drawn around section
3.2. Next, immerse the slides in 0.1-molar glycine in PBS for 15 minutes at room temperature [1] before rinsing the slides two times in PBS as demonstrated [2].
3.2.1. Talent adding slides to jar, with glycine container visible in frame
3.2.2. Talent placing slide(s) into jar, with PBS container visible in frame
3.3. [bookmark: _GoBack]After the second wash, transfer the slides into a humidity chamber [1] and cover each tissue section with blocking solution [2-TXT].
3.3.1. Talent placing slide(s) into chamber
3.3.1A. [Added Shot]: After placing the slides into chamber, the lid of the chamber was put in place. We don’t think this obvious step need to be mentioned (Editor: I’m not sure that this needs to be shown, since the authors mention that this obvious step needs to be mentioned. If they want to show this shot, they’ll need to provide additional VO)
3.3.2. Blocking solution being added to slide(s) TEXT: See text for a solution preparation details
4. Immunofluorescence Labeling
4.1. After 30 minutes at room temperature, rinse the sections two times for 5 minutes in fresh PBS-Tween per wash [1] before adding the primary antibodies of interest diluted in blocking solution to each slide protected from light [2-TXT].
4.1.1. WIDE: Talent placing sections in jar, with PBS-Tween container visible in frame
4.1.2. Talent adding antibod(ies) to slide(s), with antibody container(s) visible in frame TEXT: See text for Ab suggestion and preparation details
4.2. At the end of the incubation, rinse the slides three times in fresh PBS-Tween for 5 minutes per wash [1-TXT] before labeling the sections with the appropriate secondary antibodies for 1 hour at room temperature [2].
4.2.1. Talent placing sections in jar, with PBS-Tween container visible in frame TEXT: Keep slides protected from light/in low light until whole slide scanning
4.2.2. Talent adding antibod(ies) to slide(s), with antibody container(s) visible in frame
4.3. At the end of the incubation, rinse the slides three times in fresh PBS-Tween for 5 minutes per wash [1] followed by a single rinse in double-distilled water [2].
4.3.1. Talent placing sections in jar, with PBS-Tween container visible in frame
4.3.2. Talent rinsing slide(s) in water/adding slides to water
4.4. Remove the excess water from each slide [1] before mounting the tissues with mounting medium supplemented with DAPI (DAP-ee) and a cover slide [2]. 
4.4.1. Water being removed
4.4.2. Coverslip being placed onto slide, with mounting medium container visible in frame
4.5. After squeezing out the excess mounting medium [1-TXT], let the slides dry for 20 minutes at room temperature protected from light [2] before acquiring images for all of the channels using a whole slide scanner [3].
4.5.1. Medium being squeezed TEXT: Avoid bubbles
4.5.2. Talent placing cover over slides at RT 
4.5.3. Talent loading slides onto scanner
5. Image Alignment
5.1. After scanning, open the images in the image analysis software [1-TXT] and click the Tissue align tab [2].
5.1.1. WIDE: Talent open the images in the image analysis software TEXT: See text for Ab elution, re-probing, and re-scanning details
5.1.2. SCREEN: screenshot_1: 00:03-00:07
5.2. To import the images to be aligned into the Slide Tray, select the first image to be aligned from the database [1-TXT]. 
5.2.1. SCREEN: screenshot_1: 00:07-00:22 TEXT: Repeat for each image
5.3. When all of the images have been loaded, click Next in the Workflow Steps to link the images [1] and drag and drop all of the images to be aligned onto the first image [2].
5.3.1. SCREEN: screenshot_1: 01:10-01:16
5.3.2. SCREEN: screenshot_1: 01:22-01:38 
5.4. When all of the images have been linked as appropriate, use a minimum of three pins per image and click Apply pins to manually align the images [1-TXT].
5.4.1. SCREEN: screenshot_1: 07:50-08:04 
5.5. Use a pin to trace the first image to check the quality of the resulting alignment [1]. If a satisfactory alignment has been obtained, click Next to view the image layers [2] and save the composite image in the database [3].
5.5.1. SCREEN: screenshot_1: 08:22-08:37
5.5.2. SCREEN: screenshot_1: 09:07-09:50 Video Editor: please speed up
5.5.3. SCREEN: screenshot_1: 09:51-10:21 Video Editor: please speed up
6. Tissue Detection
6.1. To perform a tissue detection using the user-defined protocol APP (app) 1, open the Image Analysis tab [1] and open the composite image in the Image Analysis module [2].
6.1.1. WIDE: Talent opening tab, with monitor visible in frame TEXT: APP: analysis protocol package
6.1.2. SCREEN: Screenshot_2: 00:09-00:12
6.2. Click the Open APP icon and select the appropriate APP [1].
6.2.1. SCREEN: Screenshot_2: 00:58-01:06
6.3. To confirm that the APP is working, navigate to a selected tissue location and click Preview [1]. If the results are satisfactory, click to process the image using the selected APP [2].
6.3.1. SCREEN: Screenshot_2: 01:28-01:47
6.4. During the processing, the APP will determine whether or not the pixel is associated with the tissue [1] to allow conversion of all of the tissue-associated pixels into a region of interest [2].
6.4.1. SCREEN: Screenshot_2: 03:03-03:14
6.4.2. SCREEN: Screenshot_2: 07:04-07:09
6.5. The newly created region of interest can then be transferred to any of the aligned images [1].
6.5.1. SCREEN: Screenshot_2: 07:04-07:09
6.6. At the end of the analysis, click File and Save to save the modified image with the newly created region of interest [1].
6.6.1. SCREEN: Screenshot_2: 08:14-08:24
7. Tissue Segmentation
7.1. For segmentation of the tissue into stroma and parenchyma, open the Image Analysis tab [1] and select the files of interest from the database [2].
7.1.1. WIDE: Talent clicking tab, with monitor visible in frame
7.1.2. SCREEN: Screenshot_3a repeat: 00:04-00:11 
7.2. Open APP 2 [1].
7.2.1.  SCREEN: Screenshot_3a repeat: 00:17-00:21
7.3. Preview APP 2 by processing the image in a selected field of view [1]. If the results are satisfactory, click Run to process APP 2 on the full image [2].
7.3.1. SCREEN: Screenshot_3 a repeat: 03:31-04:09 Video Editor: please speed up
7.3.2. SCREEN: Screenshot_3a repeat: 04:32-04:36
7.4. The region of interest of the tissue will be segmented into stroma and parenchyma [1] and their respective areas determined [2].
7.4.1. SCREEN: Screenshot_3a repeat: 04:59-06:00 Video Editor: please speed up
7.4.2. SCREEN: Screenshot_31i: 00:42-03:33 Video Editor: please speed up
7.5. The newly created regions of interest for the stroma and parenchyma can be transferred to the aligned images [1].
7.5.1. SCREEN: Screenshot_31i: 03:34-04:33 Video Editor: please speed up
7.6. Then export and save the modified image as demonstrated [1].
7.6.1. SCREEN: Screenshot_31i: 04:43-04:51 
8. Cell of Interest (COI) Identification and Quantification 
8.1. To identify and quantify cell populations of interest, import the segmented image of interest into the Image Analysis module [1-TXT]. 
8.1.1. WIDE: Talent importing image, with monitor visible in frame TEXT: e.g. CD4+FoxP3+ cells
8.2. After adjusting the color, open APP 3 [1]. 
8.2.1. SCREEN: Screenshot_4 (1): 01:36-01:43
8.3. APP 3 will detect the cell populations of interest and quantify them within the parenchyma and the stroma [1].
8.3.1. SCREEN: Screenshot_4 (1): 02:45-2:58 Video Editor: please speed up and please emphasize magenta cells surrounding by green ring
8.4. If the results are satisfactory, run APP 3 on the full image [1]. 
8.4.1. SCREEN: Screenshot_4 (1): 03:10-03:16
8.5. All of the individual cell of interest will be labeled, their tissue coordinates stored, and the densities of the cell of interest in the stroma and parenchyma regions determined [2].
8.5.1. SCREEN: Screenshot_4 (3): 00:04-00:10
8.6. The modified image can then be saved as demonstrated [1].
8.6.1. SCREEN: Screenshot_4 (3): 01:14-01:24
9. Tissue Heatmapping
9.1. To perform tissue heatmapping of the cell of interest-labeled objects, open the appropriate user-defined protocol in the APP selection window [1] and click Run to prompt the APP to use the coordinates of the antibody-labeled objects to generate the heatmap [2].
9.1.1. WIDE: Talent opening protocol, with monitor visible in frame
9.1.2. SCREEN: Screenshot_5 repeat: 01:51-02:01 Video Editor: please emphasize red cells in dark blue areas
9.2. Hot spot areas, highlighted in red, contain the highest density of the cell population of interest, while the dark blue areas have the lowest [1].
9.2.1. SCREEN: Screenshot_5 repeat: 02:02-02:33
9.3. The heatmap of a specific cell population can be superimposed onto the aligned images to provide additional information about how these cells are organized within the tumor microenvironment [1].
9.3.1. SCREEN: Screenshot_5 repeat: 03:53-04:21 Video Editor: please speed up
9.4. Then export and save the tissue heatmap [1].
9.4.1. SCREEN: Screenshot_5 repeat: 06:45-06:55
9.5. Nicolas Belforte: It is critical to verify the specificity of the labeling, the accuracy of the designed APPs, and the stripping and re-probing efficiency of the different stains on the same section [1].
9.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


Section – Results
10. Results: Representative Visualization, Quantification, and Mapping of Cell Populations of Interest in the Tumor Microenvironment

10.1. By integrating serial imaging, sequential labelling [1], and tissue alignment [2], more markers can be visualized simultaneously [3], and more information can be extracted from limited clinical specimens [4].

10.1.1. LAB MEDIA: Figure 1 Video Editor: please emphasize microscope and slides image
10.1.2. LAB MEDIA: Figure 1 Video Editor: please emphasize Tissue Alignment image
10.1.3. LAB MEDIA: Figure 1 Video Editor: please emphasize Tissue Detection image
10.1.4. LAB MEDIA: Figure 1 Video Editor: please emphasize Tissue Segmentation and Automated Quantification images

10.2. H&E staining of resected tumor tissue sections allows evaluation of the tissue architecture, cell morphology, and clinically relevant parameters, such as the type of malignancy, tumor grade, and overall immune infiltration [1].

10.2.1. LAB MEDIA: Figure 2CIA

10.3. CD34 staining allows the detection of endothelial cells [1], cytokeratin 8-18 staining reveals the presence of epithelial cells [2], and anti-alpha smooth muscle cell-staining allows the identification of fibrogenic, activated, hepatic stellate cells [3].

10.3.1. LAB MEDIA: Figure 2CIIA Video Editor: please emphasize pink stained cells
10.3.2. LAB MEDIA: Figure 2CIIA Video Editor: please emphasize green stained cells
10.3.3. LAB MEDIA: Figure 2CIIA Video Editor: please emphasize yellow stained cells

10.4. Reprobing with antibodies against CD68 and desmin [1] allows the detection of macrophages and myofibroblasts, respectively [2].

10.4.1. LAB MEDIA: Figure 2CIIB Video Editor: please emphasize pink stained cells
10.4.2. LAB MEDIA: Figure 2CIIB Video Editor: please emphasize green stained cells

10.5. To better characterize the tumor immune infiltrate, staining for T cell markers [1] and myeloperoxidase can be performed [2].

10.5.1. LAB MEDIA: Figures 2CIIIA and 2CIIIB Video Editor: please emphasize green and pink staining in Figure 2CIIIA and yellow and red staining in Figure 2CIIIB
10.5.2. LAB MEDIA: Figures 2CIIIA and 2CIIIB Video Editor: please emphasize yellow staining in Figure 2CIIIA

10.6. Picrosirius red staining can also be performed to visualize fibrillar collagen and to facilitate stroma and parenchyma segmentation [1].

10.6.1.  LAB MEDIA: Figure 2CIIIC Video Editor: please emphasize red stained cells

10.7. Tissue-associated pixels within the stained sections can be identified [1] to allow the segmentation of different compartments within a specific region of interest [2].

10.7.1. LAB MEDIA: Figure 3A Video Editor: please emphasize green signal in Output image(s)
10.7.2. LAB MEDIA: Figure 3B Video Editor: please sequentially emphasize red and green signal in Output 2 image

10.8. The cell populations of interest can then be identified within each region [1], allowing the generation of tissue maps for which regions of high density for a given cell population are displayed as hot spots [2] and regions with a relatively low density appear as cold spots [3].

10.8.1. LAB MEDIA: Figure 4 Video Editor: please sequentially emphasize red and green data bars
10.8.2. LAB MEDIA: Figure 5B Video Editor: please emphasize red signal in images
10.8.3. LAB MEDIA: Figure 5B Video Editor: please emphasize light blue signal in images



Section - Conclusion
11. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
11.1. Manuel Flores: This methodology for identifying, quantifying, and mapping immune cells in tissue samples can be adapted to and validated for specific research questions and markers of interest [1].
11.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
11.2. Mohamed Abdelnabi: This strategy can be applied to tissue microarrays for high-throughput analysis. It can also be combined with in situ hybridization to simultaneously examine in situ protein and gene expression [1]. 
11.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
11.3. Mohamed Abdelnabi: We have used this strategy to identify and map IL-17A-producing cells in situ in fibrotic liver tissue from patients [1].
11.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
11.4. Manuel Flores: As indicated in the protocol, several reagents are chemically hazardous, and the relevant procedures should be performed in a chemical hood using the appropriate personal protective gear and precautions [1].
11.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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