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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.3., 2.6., 2.7., 2.9., 2.11., 2.13.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 2.7., 2.9. precautions for success have been explained in author interview section for each step, please see end of protocol section
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. Yavuz F. Yazicioglu: This method can answer key questions about the phenotype of mouse Peyer’s patch-isolated T and B cell subsets, in particular follicular T-helper and germinal center B cell populations.
1.2. Yavuz F. Yazicioglu: The main advantage of this technique is that it dispenses with several laborious preparation steps, such as collagenase-based digestion, that compromise the quality and identity of the isolated lymphocytes.

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
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)
1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Beth Israel Deaconess Medical Center.

Protocol: (read by voice talent at JoVE)
Author note: We performed steps until 2.6 three times on seperate mices, and we shot the scenes using different camera angles. Video editors might decide the best version when creating the final product. 

Videographer has made some minor technical adjustments during recording like shooting some scenes together without having pause.
He added some notifications before shooting the scenes for video-editors if any change was applied. Besides the changes I am adding here, please consider videographer’s notes when giving the last shape to the video.
2. Peyer’s Patch (PP) Harvest and Single Cell Suspension Preparation
2.1. Begin by placing a mouse in the supine position [1-WIDE-TXT] and sterilizing the abdomen with 70% ethanol [2-CU].
2.1.1. Talent placing mouse onto surgical pad (TEXT: Euthanasia: According to institutional guidelines  Author note: I also pinned the liver on the surgical pad to have a clear view of the gastropyloric junction. 
2.1.2. Abdomen being sprayed
2.2. Make a midline abdominal incision through the skin and peritoneum from the pubis to the rib cage to open the peritoneal cavity [1-CU] and locate the caecum and the ileocaecal junction [2-ECU].
2.2.1. Incision being made
2.2.2. Shot of caecum and ileocaecal junction
2.3. Make a distal as possible cut at the junction to separate the small intestine from the caecum [1-ECU-TXT] and cut the mesentery with scissors to carefully remove the entire small intestine up to the pyloric sphincter [2-CU].
2.3.1. Cut being made (TEXT: Caution: Avoid excessive intestinal wall contact to prevent fragile Peyer’s patch damage)
2.3.2. Mesentery being cut/intestine being removed
2.4. Snip the junction between the pylorus and the duodenum to completely detach the small intestine from the abdominal cavity [1-ECU] and place the isolated small intestine into one well of a 6-well plate containing cold RPMI medium supplemented with 10% fetal bovine serum, or FBS, on ice [2-MED-TXT].
2.4.1.  Junction being snipped
2.4.2. Talent placing intestine in well, with medium container visible in frame (TEXT: See text for all medium/reagent preparation details)
2.5. Then gently agitate the tissues manually until all of the segments are submerged in the cold medium [1-CU-TXT].
2.5.1. Tissue being agitated
2.6. When all of the intestines have been harvested, use forces to grasp the mesenteric fat of one edge of the intestine [1-CU] and place the sample mesenteric-side-down on a paper towel [2-MED].
2.6.1. Tissue being grasped Author note: This step was in the begining little bit complicated although in the end I managed to grasp the tissue. Please consider cutting out the section which contain my failed attempts to grasp the tissue.
2.6.2. Talent placing sample into paper towel
2.7. Moisten the entire intestinal segment with RPMI + 10% FBS to avoid tissue dehydration and stickiness [1-CU] and locate the Peyer’s patches, which appear as white multi-lobulated aggregates with a “cauliflower-like” shape on the anti-mesenteric side of the intestinal wall [2-ECU].
2.7.1. Medium being added to tissue
2.7.2. Shot of at least one PP  Show figure 1A
2.8. Author name: “If the desired number of Peyer’s patches are not located in the first attempt, repeat the Peyer’s patch identification several more times as necessary, focusing on the more densely-populated distal and proximal ends of the intestinal tissue.” [1-MED-interview style]
2.8.1. Author name, speaking the above interview style (looking just off-camera)
2.9. To harvest the Peyer’s patches, use curved surgical scissors with the curve facing up to gently excise each patch from its distal and proximal borders, taking care to exclude the surrounding intestinal tissue [1-CU-TXT], and place the Peyer’s patches into individual wells of a 12-well plate containing ice-cold RPMI + 10% FBS on ice as they are collected [2-MED][3-LM]. 
2.9.1. One patch being excised (TEXT: Optional: Use fingertip to gently push PP toward scissor blades)
2.9.2.  Talent placing sample into well. 
2.9.3. Show figure 1B. 
2.10. Author name: “This step is crucial to maximizing the Peyer’s patch cell yield while minimizing the cell contamination from neighboring intestinal compartments, such as the lamina propria and the intestinal epithelium, which are also rich in T cells.” [1-MED-interview style]
2.10.1.  Author name, speaking the above interview style (looking just off-camera)
2.11. When all of the patches have been acquired, use scissors to cut the tip of a 1-mL micropipette tip [1-MED-over the shoulder] so the diameter is large enough to aspirate individual Peyer’s patches and transfer the Peyer’s patches [2-CU] into one 50-mL conical tube per mouse containing 25 mL of 37 °C-RPMI + 10% FBS [3-MED].
2.11.1. Talent cutting tip 
2.11.2. Peyer’s patch being aspirated into pipette tip
2.11.3.  Talent adding patch to tube
2.12. Then place the tubes in an orbital shake at 37 °C with continuous agitation at 125-150 rpm for 10 minutes [1-MED]. 
2.12.1. Talent placing tube(s) onto shaker, while shaker is accelerating from “off” position and 125 rpm visible on the machine in the end of scene
2.13. At the end of the agitation, transfer the Peyer’s patches onto one 40-micrometer cell strainer per mouse [1-MED] and use the rubber end of one 10-mL syringe plunger per animal to gently disrupt the Peyer’s patches through the mesh into individual 50-mL conical tubes [2-CU].
2.13.1.  Talent adding tissue(s) to strainer
2.13.2.  PP being mashed
2.14. Rinse the strainers with 15-20 mL of cold RPMI + 10% FBS [1-CU] and collect the cells by centrifugation [2-MED-over the shoulder-TXT].
2.14.1.  Strainer being rinsed
2.14.2.  Talent adding tube(s) to centrifuge (TEXT: 10 min, 350-400 x g, 4 °C)
2.15. After carefully discarding the supernatant [1-MED], resuspend the cells at an approximately 1  107 cells/mL of RPMI + 10% FBS concentration for counting [2-CU-TXT].
2.15.1.  Talent carefully discarding supernatant
2.15.2.  Shot of pellet if visible, then cells being resuspended, with medium container label and hemocytometer visible in frame (TEXT: i.e. 0.5-1 x 106 cells x number of PPs = total cell count/mouse)
2.16. Then transfer 2-2.5  106 cell/200 microliters of medium to each well of a 96-well round-bottom plate [1-MED-over the shoulder] and pellet the cells by centrifugation [2-MED-TXT].
2.16.1.  Talent adding cells to well(s)
2.16.2.  Talent adding plate to centrifuge (TEXT: 5 min, 350 x g, 4 °C)
3. Surface Marker and Intracellular Protein Staining 
3.1. After discarding the supernatant with gentle flicking [1-WIDE], centrifuge wash the cells in 200 microliters of staining buffer [2-MED].
3.1.1. Talent flicking plate 
3.1.2. Staining buffer being added to plate
3.2. Label the cells in 100 microliters of fixable viability dye diluted in protein-free buffer [1-CU] for 30 minutes at 4 °C protected from light followed by two washes in fresh staining buffer [2-MED].
3.2.1. Dye being added to well(s), with dye container label visible in frame
3.2.2. Added shot: Talent place the plate on ice and cover the ice container with foil. Author note: Also possible to use 3.5.3 here if (and only if) the container of Fix/Perm Buffer is not visible in 3.5.3.
3.2.3. Talent placing plate into centrifuge
3.3. After discarding the supernatant, resuspend the pellets in 20 microliters of Fc-block for a 15-minute incubation at 4 °C [1-CU] followed by the addition of 80 microliters of primary surface antibody cocktail of interest for 30 minutes on ice protected from light [2-MED-TXT].
3.3.1. Fc-block being added to well(s), with stock Fc-block container label visible in frame
3.3.2. Talent adding antibod(ies) to tube, with antibody container(s) visible in frame (TEXT: See text for all Ab preparation/concentration details)
3.4. At the end of the surface antibody incubation, centrifuge wash the cells two times in an excess volume of staining buffer [1-MED-over the shoulder] and resuspend the pellets in 100 microliters of secondary surface staining solution supplemented with streptavidin [2-CU]. 
3.4.1. Talent adding buffer to well(s), with buffer container visible in frame
3.4.2. SA being added to well(s), with stock SA container visible in frame
3.5. After 15 minutes on ice protected from light, centrifuge wash the cells two times in fresh staining buffer [1-MED] and resuspend the pellets in 200 microliters of fixation-permeabilization working solution for a no more than 20-minute incubation on ice protected from light [2-CU].
3.5.1. Talent adding plate to centrifuge
3.5.2. Fix/Perm being added to well(s), with Fix/Perm container label visible in frame
3.5.3. Added shot: Talent place the plate on ice and cover the ice container with foil. 
3.6. At the end of the incubation, centrifuge the plate immediately [1-MED] followed by a centrifuge wash in 200 microliters of Permeabilization buffer per well [2-CU]. 
3.6.1. Talent adding plate to centrifuge
3.6.2. Permeabilization buffer being added to well(s), with Permeabilization buffer container label visible in frame
3.7. Next, resuspend the cells in 20 microliters of Fc-block diluted in Permeabilization buffer as demonstrated [1-MED] followed by the addition of 80 microliters of the intracellular antibody cocktail of interest for 30 minutes at room temperature protected from light [2-CU].
3.7.1. Talent adding Fc block to cells, with Fc block container visible in frame
3.7.2. Antibod(ies) being added to well(s), with antibody container label(s) visible in frame
3.8. Wash the cells with 100 microliters of Permeabilization buffer [1-MED-over the shoulder] followed by a second wash in 200 microliters of Permeabilization buffer [2-CU].
3.8.1. Talent adding buffer to well(s), with buffer container visible in frame
3.8.2. Plate being added to centrifuge
3.9. Then resuspend the pellets in 200 microliters of staining buffer [1-CU] and transfer the cells to the appropriate corresponding 5-mL flow cytometric analysis tubes in a final volume of 400 microliters of staining buffer per tube [2-MED-TXT].
3.9.1. Cells being resuspended, with staining buffer container label visible in frame
3.9.2. Talent adding cells to tube(s) TEXT: See text for flow cytometry analysis
3.9.3. Talent loading tube onto flow cytometer
4. Results: Representative Isolated PP Lymphocyte Population Analyses

4.1. Peyer’s patches are not evenly distributed throughout the small intestine but are localized more densely toward the distal and proximal ends of the tissue [1-LM].

4.1.1. [bookmark: _GoBack]Authors: please upload the images from Figure 1A as a new unflattened .ai or .psd file (or without the arrows identifying the PP) without the A label through the submission link: Video Editor: please add/emphasize arrows to Peyer’s patch clusters closer and add “Proximal PP” text

4.2. This protocol facilitates the isolation of a Peyer’s patch lymphocyte population [1-LM] that demonstrates a forward-side scatter distribution similar to that observed for splenocytes [2-LM] with a greater than 95% cell viability [3-LM].

4.2.1. Authors: please upload the dot plots from Figures 2A, D, E, and H through the submission link without the A, D, E, or H labels together in a single .ai or .psd file without the red outlines: Video Editor: please emphasize Lymphocytes gate in unfixed and fixed PP dot plots
4.2.2. Figure 2ADEH: Video Editor: please emphasize Lymphocytes gate in unfixed and fixed Splenocytes dot plots
4.2.3. Authors: Please upload the dot plots from Figures 2B and F through the submission link without the B or F labels together in a single .ai or .psd file: Video Editor: please emphasize rectangular gate in unfixed and fixed PP dot plots

4.3. CD4CD19-double positive cells constitute about 1% of the total Peyer’s patch lymphocyte population [1-LM]. 

4.3.1.  Authors: please upload the dot plots from Figures 3A, C, D through the submission link without the A, C, D labels together in a single .ai or .psd file without the red outlines: Video Editor: please emphasize top rate gate in original Figure 3A

4.4. These express high levels of CXCR5 [1-LM] and human leukocyte antigen-GL7 [2-LM], which when not excluded, can lead to false positive results in T helper follicular and germinal center B cell gating, respectively [3-LM].

4.4.1. Figure 3ACD: Video Editor: please emphasize blue CXCR5 histogram
4.4.2. Figure 3ACD: Video Editor: please emphasize blue GL7 histogram
4.4.3. Figure 3ACD: no animation

4.5. Compared to other secondary lymphoid organs, Peyer’s patches exhibit a significantly higher ratio of germinal cell B cells [1-LM], at a range of 2-10% of the total B cell population under steady-state conditions [2-LM].

4.5.1. Authors: please upload the dot plots from Figures 4A and 4B together in a new .ai or .psd file without the A or B labels through the submission link: no animation
4.5.2. Figure 4AB: Video Editor: please emphasize circle gate in GL7 vs CD38 plot

4.6. Like germinal center B cells, the follicular T helper cell fraction also varies in individual unimmunized mice [1-LM], with a range of 10-20% of total the CD4+ Peyer’s patch T lymphocyte population [2-LM].

4.6.1. Authors: please upload the dot plots from Figures 4A and 4C together in a new .ai or .psd file without the A or C labels through the submission link: no animation
4.6.2. Figure 4AC: Video Editor: please emphasize gate in PD1 vs CXCR5 plot

4.7. Collagenase-based enzymatic digestion leads to a massive reduction of CXCR5-T helper follicular cell expression [1-LM] while leaving the expression of other surface molecules unaffected [2-LM]. 

4.7.1. Authors: please upload the dot plots from Figures 5B, C, D, and E through the submission link without the B-E labels together in a single .ai or .psd file: Video Editor: please emphasize red CXCR5 histogram
4.7.2. Figure 5BCDE: Video Editor: please emphasize histograms in CD19, CD4, and PD-1 graphs

5. Conclusion (said by authors on camera):
5.1. Vassiliki A. Boussiotis: After its development, this technique paved the way for the identification of key cellular factors within Peyer’s patches that are involved in mucosal and humoral immunity.
  

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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