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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 from the protocol section below will viewers benefit most from having filmed? 
2.1., 2.2., 3.3., 3.4., 3.6., 3.7.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.4. It is difficult to fill the blocking solution without air bubbles and this step sometimes has to be repeated up to 5 times to ensure an homogenous blocking of the capillary.
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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Sebastian Zundler: This method can help answer key questions in basic immunobiology or inflammatory bowel research regarding the adhesion cascade of immune cells required for homing to peripheral organs.
1.2. Emily Becker: The main advantage of this technique is that it is a convenient and straightforward approach for answering functional questions in the context of cell adhesion under flow conditions. 
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Imke Atreya: Although this method was developed for exploring the mechanisms of therapeutic anti-integrin antibodies in inflammatory bowel disease, it can be modified to investigate similar issues in other inflammatory disease settings.
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)
1.4. Procedures involving human subjects have been approved by the Ethics Committee of the Friedrich-Alexander-University Erlangen-Nuremberg.
Protocol: (read by voice talent at JoVE)
2. Capillary and Cell Preparation 
2.1. Begin by stretching a piece of rubber tubing on one side with small scissors [1] to allow the insertion of a rectangular capillary approximately 0.5 cm into the tube [2-WIDE], then seal the connection with paraffin film [3].
2.1.1. [Added Shot]: Talent stretching tube (Editor: Not sure how this or 2.1.2 is slated. 2.1.2 was the original shot for this VO before anything was added)
2.1.2. Talent inserting capillary

2.1.3. [Added Shot]: Talent sealing connection of tub and capillary with paraffin film

2.2. Coat the capillary with 20 microliters of the addressin of interest [1-MED-TXT] and seal the side not connected to the tubing with plastic paraffin film for an at least 1-hour incubation at 37 °C [2-CU-TXT]. 
2.2.1. Talent coating capillary (TEXT: See text for all reagent preparation details)
2.2.2. Tubing being sealed (TEXT: Prepare appropriate control capillary in parallel)
2.3. At the end of the incubation, remove the plastic paraffin film [1-MED] and let the liquid soak out of the capillary onto a paper towel to empty the tubing [2-CU].
2.3.1. Talent removing film
2.3.2. Liquid dripping onto towel
2.4. Then block capillary with 20 microliters of blocking solution for at least 1 hour at 37 °C [1-MED].
2.4.1. Talent adding blocking solution to capillary(ies), with plastic paraffin film roll visible in frame
2.5. Emily Becker: “It is very important that the blocking is applied to the capillary immediately after removing the coating to avoid drying up of the capillary, which may impair the functionality of coated proteins.” [1-MED-interview style]
2.5.1. Emily Becker, speaking the above interview style (looking just off-camera)
2.6. While the capillary is being blocked, add 18 mL of anticoagulated whole human blood from to a 50-mL tube [1-MED] and dilute the blood to a total volume of 35 mL with PBS [2-CU].
2.6.1. Talent adding blood to tube
2.6.2. PBS being added to tube, with PBS container label visible in frame
2.7. Layer 10 mL of density gradient medium under the blood solution [1-CU] and isolate the peripheral blood mononuclear blood cells by density gradient centrifugation [2-MED-TXT].
2.7.1. Density gradient medium being added to tube, with density gradient medium container label visible in frame
2.7.2. Talent adding tube(s) to centrifuge (TEXT: 15 min, 800 x g, 24 °C, no brake)
2.8. At the end of the separation, transfer the peripheral blood mononuclear cells from the interface of the density gradient medium [1-CU] to a new 50-mL tube and bring the total volume in the tube up to 50 mL with fresh PBS [2-MED].
2.8.1. Shot of layers, then PBMCs being collected
2.8.2. Talent adding PBS to tube, with PBS container and density gradient separation tube visible in frame
2.9. After centrifugation, resuspend the pellet in 10 mL of fresh PBS for counting [1-CU-TXT] and stain the cells with a suitable cell-tracking dye according to the manufacturer’s instructions [2-MED].
2.9.1. Shot of pellet if visible, then PBS being added to cells, with PBS container and hemocytometer visible in frame (TEXT: 10 min, 300 x g, 10 °C)
2.9.2. Talent adding dye to tube, with dye container visible in frame
2.10. At the end of the staining incubation, collect the cells by centrifugation [1-MED-over the shoulder] and resuspend the pellet at a 1.5 x 106 cells/mL of complete RPMI medium concentration [2-CU].
2.10.1.  Talent placing tube(s) into centrifuge
2.10.2.  Shot of pellet if visible, then cells being resuspended in medium, with medium container label visible in frame
2.11. Then seed 1 mL of cells into as many wells of a 48-well plate as there are conditions [1-MED-over the shoulder-TXT] and add the appropriate volume of anti-integrin antibody to the appropriate wells for a 1-hour incubation at 37 °C [2-CU].
2.11.1.  Talent adding cells to well(s) (TEXT: Include appropriate positive and negative controls)
2.11.2.  Antibody being added to well(s), with antibody container label visible in frame

2.12. Next, use a P1000 pipette to resuspend the cells several times [1-CU] before transferring the cells into individual 2-mL tubes [2-MED].

2.12.1.  Well being pipetted

2.12.2.  Talent adding cells to tube(s) 

2.13. Rinse each well with 1 mL of PBS [1-CU] and pool the washes in the appropriate 2-mL tubes [2-MED].
2.13.1.  One well being washed, with PBS container label visible in frame (Author Comment: Please use Take 2)
2.13.2.  Talent adding PBS to tube (Author Comment: Please use Take 1)
2.14. After counting, pellet the cells by centrifugation [1-MED-over the shoulder] and resuspend the cells in the appropriate volume of adhesion buffer to obtain 1.5 x 106 cells/mL suspensions [2-CU].
2.14.1.  Talent adding tube(s) to centrifuge

2.14.2.  One tube being resuspended, with buffer container label visible in frame

2.15. Then add the appropriate volume of manganese chloride to each tube to a 1-mM final concentration [1-MED].

2.15.1.  Talent adding manganese chloride to tube(s), with manganese chloride container visible in frame

3. Live Cell Imaging of Dynamic Adhesion and Evaluation
3.1. When the cells are ready, turn on the microscope [1-WIDE] and select the appropriate filters and lasers, objective, and acquisition mode [2-MED].
3.1.1. Talent turning on microscope

3.1.2. Talent setting up microscope 
3.2. Remove the plastic paraffin film from the tip of the capillary [1-MED] and use scissors to stretch a 5-cm piece of rubber tubing to allow the capillary to be connected to the smaller tube [2-CU].

3.2.1. Talent removing film

3.2.2. Capillary being connected to tube

3.3. Seal the connection between the capillary and the tube with plastic paraffin film [1-CU] and mount the capillary on a fixation tray [2-MED].
3.3.1. Connection being sealed

3.3.2. Talent mounting capillary
3.4. Place the tray on the tray holder of the microscope so that the capillary is in focus [1-CU] and insert the rubber tubing into the corresponding notch of the peristaltic pump [2-CU].

3.4.1. Tray being placed onto tray holder

3.4.2. Tubing being inserted into notch

3.5. Place the unattached end of the tubing into the first sample tube containing the cell suspension [1-MED] and insert the short tube on the other side of the capillary into a 15-mL tube to collect flow-through [2-CU].
3.5.1. Talent placing tubing into 2-mL tube

3.5.2. Short tube being placed into 15-mL tube 
3.6. Let the tubing fill at a 500 microliters/minute flow rate until the cell suspension almost reaches the capillary [1-CU]. Then let the capillary fill at a flow rate of 100 microliters/min [2-CU].
3.6.1. Tubing filling at 500 microliters/min 
3.6.2. Shot of cells almost at capillary, then capillary filing at 100 microliters/min
3.7. When the capillary is filled with cells, adjust flow rate to 10 microliters/min [1-MED] and capture time-lapse images of the cells moving slowly through the capillary along the inside of the addressin-coated wall every 2 seconds for a total of 3 minutes [2-MED-over the shoulder].
3.7.1. Talent adjusting flow rate

3.7.2. Talent starting imaging, with monitor visible in frame

3.8. Emily Becker: “Once the cell suspension reaches the inside of the capillary it is critical to avoid any interruption of the flow, as this will lead to static integrin-addressin interaction, potentially biasing the measurement.” [1-MED-interview style]
3.8.1. Emily Becker, speaking the above interview style (looking just off-camera)
3.9. Before discarding, screen the whole capillary through the eye piece of the microscope to make sure that the section observed on the screen is representative [1-MED-TXT].

3.9.1. Talent screening capillary (TEXT: Record 2nd movie as necessary)

3.10. Free the tubing from the pump [1-MED] and let the remaining fluid run back into the 2 mL tube [2-CU].

3.10.1.  Talent removing tubing from pump

3.10.2.  Fluid dripping into tube

3.11. Then disconnect the capillary and the tubing from the fixation tray [1-MED] and image the next capillary as just demonstrated [2-LM].
3.11.1.  Talent disconnecting capillary

3.11.2.  Suppl. Video A (R) - untreated (1).mp4: 00:00-00:04
3.12. To evaluate the time-lapse recordings, open the first sequence in the appropriate analysis software [1-WIDE] and export the first and the last three images as Tiff files [2-SCREEN].
3.12.1.  Talent opening sequence

3.12.2.  *To be provided by Authors: At least one image being exported

3.13. Open the three “Beginning” images in ImageJ and select “Image”, “Type” and “32 bit” to convert the images to 32 bit [1-SCREEN].

3.13.1.  *To be provided by Authors: Images being opened, then converted

3.14. Then select “Image”, “Color” and “Merge channels” to merge the images into one image and convert the composite image to RGB for saving as a Tiff file [1-SCREEN].
3.14.1.  *To be provided by Authors: Images being merged, then converted 

3.15. After converting the last three images in the same way [1-LM], count the white cells visible in the “Beginning” and “Ending” composite images [2-MED-over the shoulder] and subtract the number of white cells in the “Beginning” image from the number of white cells in the “Ending” image [3-LM].
3.15.1.   *To be provided by Authors: Last three images being converted

3.15.2. Talent looking at monitor, counting cells, with monitor visible in frame

3.15.3.  Authors: please upload graph from Figure 2A through the submission link without the A label or brackets and asterisks: no animation 
4. Results: Representative Human PBMC Adherence Assessment
4.1. The perfusion of capillaries coated with ICAM-1 (eye-cam-one) [1-LM], VCAM-1 (v-cam-one) [2-LM], MAdCAM-1 (mad-cam-one) [3-LM] but not Isotype Fc chimera [4-LM] with human PBMCs leads to marked adhesion when one of the three addressins is present [5-LM].
4.1.1. Figure 2A: Video Editor: please emphasize ICAM-1 data bar

4.1.2. Figure 2A: Video Editor: please emphasize VCAM-1 data bar

4.1.3. Figure 2A: Video Editor: please emphasize MAdCAM-1 data bar

4.1.4. Figure 2A: Video Editor: please emphasize Fc Istotype Ctrl

4.1.5. Figure 2A: Video Editor: please add brackets and asterisks as in original Figure 2A
4.2. In contrast, the inhibition of integrin-addressin interactions using neutralizing antibodies typically leads to a marked decrease of dynamic adhesion [1-LM] that is absent when isotype control antibodies are added [2-LM].
4.2.1. Authors: please upload the images from Figure 2B through the submission link together in an unflattened .ai or .psd file without the B label: Video Editor: please emphasize ICAM+alphaCD18 images

4.2.2. Figure 2B: Video Editor: please emphasize ICAM+Isotype images
4.3. Further, treatment of CD4+ human T cells with specific chemokines leads to an increased adhesion to addressins [1-LM] compared to untreated human cells [2-LM].  
4.3.1. Authors: please upload the images from Figure 3 through the submission link together in an unflattened .ai or .psd file: Video Editor: please emphasize MAdCAM+CXCL10 and MAdCAM+CCL2 images

4.3.2. Figure 2B: Video Editor: please emphasize MAdCAM-1 images
5. Conclusion (said by authors on camera):
5.1. Emily Becker: While attempting this procedure, it’s important to remember that various factors contribute to dynamic cell adhesion in vivo that cannot completely be recapitulated in this assay. However, it is still possible to adjust the assay to address very complex questions. 
5.2. Imke Atreya: To answer additional questions about the differential adhesion behavior of distinct cell types, it is also possible to perform competitive adhesion assays with different cell subsets labeled with different cell tracking dyes. 
5.3. Sebastian Zundler: After its development, this technique enabled us to explore the effects of the different anti-integrin antibodies used or currently in development for the therapy of inflammatory bowel diseases.
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. 
Insert the filenames of all the media to be included into the video here.
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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