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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? Y
Can you record movies/images using your own microscope camera? Y (Please consider we have recorded already the Video and Images we want to show. This artwork has been included in the accepted manuscript and is located at the microscope and lab computers Thus they can be visualized and recorded from the screen while the talent is manipulating the microscope)
2. 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.
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. 
2.1, 2.3, 3.1, 4.1, 4.2
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. 
3.1, 4.2
5. Will the filming need to take place in multiple locations? Y
If yes, how far apart are the locations? 
Laboratory C-20 (Main location): Laminar flow cell culture hood and nearby Microscope.
Cell Culture Room C-18 (10 m distance from C-20).
Library Room B-26 (50 m from C-20 but one floor upstairs, there is an elevator available).



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 Izquierdo: The purpose of the method is to generate an immunological synapse, an example of cell-to-cell conjugation formed by an antigen-presenting cell and an effector helper T lymphocyte [1].

1.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.2. Manuel Izquierdo: Our aim is to record the images corresponding to the first stages of the immune synapse formation and the subsequent trafficking events occurring in the Th cell. These events will eventually lead to polarized secretion at the IS [1].

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

1.3. Manuel Izquierdo: The approach presented here involves cell-to-cell conjugation, time-lapse acquisition, wide-field fluorescence microscopy followed by image processing. This improves the signal-to-noise ratio of the images, enhances the temporal resolution, allows the synchronized acquisition of several fluorochromes in emerging synaptic conjugates and decreases fluorescence bleaching [1].

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

1.4. Manuel Izquierdo: In addition, the protocol is compatible with the end point cell fixation protocols, which would allow further immunofluorescence staining and analyses. This protocol is also compatible with laser scanning confocal microscopy and other state-of-the-art microscopy techniques [1].

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









Introduction of Demonstrator: (Said by you on camera)

1.5. Manuel Izquierdo: Demonstrating the procedure will be  Ana Bello Gamboa, a grad student, and Alejandro Garrido, a technician, and Solange Moreno, a grad student [1] [2].

1.5.1. Interview style: Author saying the above 

1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.




Section - Protocol
2. Adhesion of Raji cells to the chamber slides and 7-amino-4-chloromethylcoumarin (CMAC, Cell Tracker Blue) labeling
2.1. To begin this procedure, add 150 microliters of fibronectin at to each well of an 8-microwell chamber slide [1-TXT] and incubate it at 37 degrees Celsius for 30 minutes to 1 hour [2].
Videographer: This is one of the most important steps for viewers to see.
2.1.1. Establishing shot of the talent approaching the work area and adding fibronectin at to each well of an 8-microwell chamber slide. TEXT: Fibronectin: 100 µg/mL.
2.1.2. Talent places the chamber slide into an incubator.
2.1.3. Added shot: After incubation period, talent aspirates fibronectin and washes each well with 200 microliters of PBS for 2 min with gentle shaking. Repeats this wash one more time and leaves the last wash into the well.
2.2. Next, transfer 10 milliliters of a confluent pre-culture of Raji cells to a 15 milliliter V-bottom tube [1]. Centrifuge at 300 x g and at room temperature for 5 minutes [2]. Discard the supernatant and gently resuspend the cell pellet in warm complete medium at a concentration of 1 million cells per milliliter [3-TXT].
2.2.1. Talent transfers Raji cells from a culture to a V-bottom tube.
2.2.2. Talent places the tube of cells into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
2.2.3. Talent resuspends the cell pellet in warm complete medium. TEXT: See text for medium composition.
2.3. To label the Raji cells, transfer the required number of cells in culture medium to a 2 milliliter tube. For the 8-microwell chamber slide, a total of 1.6 milliliters of cell suspension is needed [1]. Add Cell Tracker Blue to a final concentration of 10 micromolar [2].
Videographer: This is one of the most important steps for viewers to see.
2.3.1. Talent transfers cells in culture medium to a 2 mL tube.
2.3.2. Talent adds Cell Tracker Blue to the tube.
2.4. Resuspend the Cell Tracker Blue-stained cells [1] and transfer 200 microliters of the cell suspension into each well of the prepared fibronectin-coated chamber slides [2]. Incubate the chamber slide at 37 degrees Celsius with 5 percent carbon dioxide for 30 minutes to 1 hour [3].
2.4.1. Talent resuspends the Cell Tracker Blue-stained cells.
2.4.2. Added shot: Talent aspirates 200 microliters of PBS from each well (from New shot 2.1.3). Editor: “Please note that this shot is equivalent to the first half of the new shot 2.1.3!!”
2.4.3. Talent transfers some of the cell suspension into the wells of the fibronectin-coated chamber slides.
2.4.4. Talent places the chamber slide into an incubator.
2.5. After this, gently shake the chamber slides on the microscope to ensure that the Raji cells are adhered [1]. Wash each well carefully with warm complete cell culture medium to eliminate excess Cell Tracker Blue [2-TXT].
2.5.1. Talent loads the chamber slides into a microscope and gently shakes them.
2.5.2. Talent carefully washes the wells of the chamber slide with warm complete cell culture medium. TEXT: See text for medium composition.
2.6. Manuel Izquierdo: Ensure that Raji cells are adhered to the bottom of the wells and the cells display gaps among each other and are not confluent. 50-60 percent of cell confluence is appropriate [1].
2.6.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera

3. Pulse of CMAC–labeled Raji cells with Staphylococcal Enterotoxin E and Preparation of Jurkat cells 
3.1. First, add Staphylococcal Enterotoxin E at a concentration of 1 microgram per milliliter to each well [1]. Incubate the chamber slide at 37 degrees Celsius with 5 percent carbon dioxide for at least 30 minutes [2].
Videographer: This is one of the most important steps for viewers to see, and one of the most difficult to perform.
3.1.1. Talent adds Staphylococcal Enterotoxin E to the wells of the chamber slides.
3.1.2. New shot: Talent ejects the pipette tip into the Cytotoxic Waste Container (red-yellow bin).
3.1.3. Talent places the chamber slides into an incubator.
3.2. Manuel Izquierdo: Ensure that Raji cells are pulsed with SEE, otherwise the T cell receptor from Jurkat cells will not recognize SEE on Raji cells and synapses will not be established [1].
3.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera
3.3. Next, obtain a previously growing culture of Jurkat cells at a concentration between 1 and 2 million cells per milliliter [1]. Observe the cells under a phase contrast microscope [2] and then transfer the cells to a 15 milliliter V-bottom tube [3].
3.3.1. Talent approaches the work area with a culture of Jurkat cells in hand.
3.3.2. Talent observes the cells under a phase contrast microscope.
3.3.3. Talent transfers the cells to a V-bottom tube.
3.4. Centrifuge at 300 x g and at room temperature for 5 minutes [1]. Discard the supernatant and gently resuspend the cells in warm complete culture medium at a concentration of 1 million cells per milliliter [2]. Then, maintain the Jurkat cells in culture at 37 degrees Celsius with 5 percent carbon dioxide until ready to use [3].
3.4.1. Talent places the tube of cells into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
3.4.2. Talent resuspends the cells in warm complete culture medium.
3.4.3. Talent places the cells into an incubator.

4. Co-seeding of Raji and Jurkat cells and Time lapse imaging of emerging synaptic conjugates
4.1. Retrieve the chamber slides containing the Cell Tracker Blue-labeled, Staphylococcus Enterotoxin E pulsed, adhered Raji cells from the incubator [1]. Carefully aspirate the culture medium from each well, one-by-one, with a pipette placed in a corner of the well [2-TXT].
Videographer: This is one of the most important steps for viewers to see.
4.1.1. Talent retrieves the chamber slides from the incubator.
4.1.2. Talent aspirates the medium from the chamber slides as described. TEXT: Do not let the wells dry out completely.
4.2. Immediately replace the medium with 200 microliters of the resuspended Jurkat cells in cell culture medium [1]. If a time lapse is being performed, quickly proceed to the microscope [2].
Videographer: This is one of the most important steps for viewers to see, and one of the most difficult to perform.
4.2.1. Talent adds the resuspended Jurkat cells in cell culture medium to the wells of the chamber slide.
4.2.2. Talent approaches the microscope with the chamber slide in hand.
4.3. Manuel Izquierdo: Replace the medium with 200 microliters of the resuspended Jurkat cells and, immediately, locate the microwell chamber slide on the microscope stage incubator and select some appropriate fields [1].
4.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
4.4. Prepare the microscope and incubation chamber prior to imaging [1]. After the Jurkat cells have been added to each well containing the Raji cells, quickly locate the microwell chamber slide on the pre-heated microscope stage incubator, and select some XY positions [2].
4.4.1. Talent prepares the microscope and incubation chamber. Any actions taken in these processes can be filmed for this shot.
4.4.2. Talent locates the chamber slide on the microscope stage, and selects some XY positions.
5. End point formation of synaptic conjugates and fixation
5.1. If only an endpoint experiment is planned, incubate the chamber slide at 37 degrees Celsius with 5 percent carbon dioxide for 1 – 2 hours [1]. After the culture period, check for conjugate formation [2] and subsequently fix the conjugates as outlined in the text protocol [3].
5.1.1. Talent places the chamber slide into an incubator.
5.1.2. Talent checks the chamber slides for conjugate formation.
5.1.3.  Talent fixes the conjugates. Any action in this process can be filmed for this shot.
5.2. To fix the cells, add warm RPMI without FCS and gently shake [1]. Aspirate the RPMI and add 200 microliters of either PFA or pre-chilled acetone to each well [2]. Incubate the chamber slide at room temperature or on ice for 20 minutes [3].
5.2.1. Talent adds warm RPMI without FCS to the chamber slide, then shakes the slide.
5.2.2. Talent aspirates the RPMI and adds PFA (or acetone) to each well of the chamber slide.
5.2.3. Talent sets the slide aside to incubate at room temperature.
5.3. Then, wash each well twice with PBS [1] and add 200 microliters of quenching solution [2-TXT].
5.3.1. Talent washes the wells of the slide with PBS.
5.3.2. Talent adds quenching solution to the wells of the slide. TEXT: See text for quenching solution composition.







Section – Results
6. Results: Imaging the Human Immunological Synapse
6.1. In this study, Jurkat-Raji immune synapse conjugates are generated and the early stages of immunological synapse formation are properly imaged. This strategy induces the immunological synapse formation while simultaneously performing the time-lapse imaging [1].
6.1.1. LAB MEDIA: Video_1.mov
6.2. Representative synaptic Jurkat-Raji conjugates obtained from this technique are shown here [1], including an image of the transmittance channel [2], the Cell Tracker Blue channel [3], and both of these channels merged [4].
6.2.1. LAB MEDIA: Figure 1.
6.2.2. LAB MEDIA: Figure 1. Video Editor: Emphasize the top panel (labeled “TRANS”).
6.2.3. LAB MEDIA: Figure 1. Video Editor: Emphasize the middle panel (labeled “CMAC”).
6.2.4. LAB MEDIA: Figure 1. Video Editor: Emphasize the bottom panel (labeled “TRANS + CMAC”).
6.3. Some synaptic conjugates can be seen [1], including those made up of only one Jurkat cell and several Raji cells, which are complex conjugates [2]. Decreasing cell concentrations will circumvent the formation of complex cellular conjugates, but may not provide enough cell conjugates for the subsequent analysis of polarized traffic, which will in turn decrease chances to find and to image emerging synaptic conjugates [3].
6.3.1. LAB MEDIA: Figure 1. Video Editor: Emphasize the yellow arrows.
6.3.2. LAB MEDIA: Figure 1. Video Editor: Emphasize the green arrows.
6.3.3. LAB MEDIA: Figure 1.
6.4. A deconvolution of the GFP-CD63 fluorescence channel images is performed with an appropriate deconvolution software using the “wide field” optical option and the proper optical parameters. This deconvoluted channel was subsequently merged to the Cell Tracker Blue, raw channel. There is an improvement of both the signal-to-noise ratio and the sharpness [1].
6.4.1. LAB MEDIA: Video_2.mov.
6.5. A representative Z-stack of a fixed immunological synapse conjugate is shown here [1]. Immunofluorescence is performed using Phalloidin to visualize the F-actin [2], anti-CD63 to visualize the MVB [3], and anti--tubulin to visualize MTOC [4], while Cell Tracker Blue labeled the Raji cells [5].
6.5.1. LAB MEDIA: Video 3.mov. Video Editor: Do not play the movie. Show only the first frame, which shows the labels and arrows.
6.5.2. LAB MEDIA: Video 3.mov. Video Editor: Emphasize the green in the panel labeled “CMAC PHAL”.
6.5.3. LAB MEDIA: Video 3.mov. Video Editor: Emphasize the green arrow in the panel labeled “CMAC CD63”.
6.5.4. LAB MEDIA: Video 3.mov. Video Editor: Emphasize the yellow arrow in the panel labeled “CMAC gamma-tub”.
6.5.5. LAB MEDIA: Video 3.mov. Video Editor: Emphasize the blue in each panel.


Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Manuel Izquierdo: The optional transfection of Jurkat cells will allow visualization of the traffic of secretory granules in living cells. For instance, when GFP-CD63 is expressed, the movement of GFP-CD63-decorated vesicles can be recorded. The protocol is compatible with the end point cell fixation protocols, which would allow further immunofluorescence staining and analyses [1].
7.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera
7.2. Manuel Izquierdo: Reductionist experimental models exist that simplify imaging in the immune synapse, but these approaches do not emulate the complex, irregular surface of an antigen-presenting cell, and may promote non-physiological interactions in the synapse. Thus, the approach described is suitable to reproduce and to confront some biological complexities occurring at the immune synapse [1].
7.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera
7.3. Manuel Izquierdo: SEE is a hazardous toxin, so wear gloves and make sure to dispose of the used tip into a biohazard box [1].
7.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera
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