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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? No  
2. Does your protocol include software usage? No
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.
3.1 and 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. 
Step 3.3 (lysis step is very crucial and this reaction is time dependent therefore it is important to keep track on this, in case if one would go for longer incubation then there is a higher chance that immune cells will also get lysed).
Step 4.2 (since lymphnodes are very small in size therefore it is important to grind them carefully and making sure that there is no necrosis occurs as well).
5. Will the filming need to take place in multiple locations? (Y/N) No


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. Kailash Singh: This protocol helps in investigating the role of immune cells in the particular organs in health and pathology [1].

1.1.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

1.2. Kailash Singh: The main advantage of this technique is that it is cost effective since it is a manual method [1].

1.2.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

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


1.3. Kailash Singh: Determining the number of particular immune cells in a specific organ may guide us in developing new therapeutic targets for disorders specific to that organ [1].

1.3.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

1.4. Kailash: Visual demonstration always makes life easy for a person who is performing a particular protocol for the first time [1].

1.4.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

Introduction of Demonstrator: (Said by you on camera)

1.5. Author Name: Demonstrating the procedure will be Zhengkang Luo, a PhD student from my laboratory.  

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.


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

1.6. The local animal ethics committee at Uppsala University approved the animal experiments.
1.7. 

Section - Protocol
2. Harvesting Organs from Animals
2.1. To begin, place the thymic glands and spleens from previously euthanized mice into 20 milliliter scintillation vials or 15 milliliter conical tubes filled with 5 milliliters of Hanks’ balanced salt solution [1-TXT]. Place the pancreatic draining lymph nodes into 1.5 milliliter microtubes filled with 1 milliliter of RPMI 1640 [2]. 
2.1.1. [bookmark: _GoBack]MED: Talent transfers thymic glands and spleens into a vial/tube containing HBSS. Either the scintillation vial or the tube will suffice for this shot, but only one should be shown. TEXT: See text for details on euthanizing mice; HBSS: Hank’s balanced salt solution.
2.1.2. MED: Talent places the pancreatic draining lymph nodes into microtubes containing RPMI. TEXT: PDLN: Pancreatic draining lymph nodes.
2.2. Make sure to use the whole thymus and spleen, and all of the PDLNs [1]. Keep the organs on ice throughout the entire procedure [2].
2.2.1. CU: Close up of the samples in their respective tubes/vials.
2.2.2. MED: Talent places the tubes on ice.
3. Single Cell Isolation from Thymus and Spleen
3.1. Using a pair of scissors, thoroughly squeeze the thymus and spleen to release the immune cells [1]. Discard the remaining thymic and splenic capsules [2].
3.1.1. CU: Close up as the talent uses a pair of scissors to squeeze a thymus or spleen. (Author Comment: 3.1.1 and 3.1.2 were taken twice, once for each organ.)
3.1.2. MED: Talent discards the thymic and splenic capsules.
3.2. Transfer the cell suspension to a 15 milliliter conical tube [1]. Centrifuge at 433 x g and at 4 degrees Celsius for 5 minutes and discard the supernatant [2].
3.2.1. MED: Talent transfers the cell suspension to a conical tube. 
3.2.2. MED: Talent places the conical tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on. Videographer: This shot will be used again in this section. Please film a few takes.
3.3. To lyse the red blood cells, re-suspend the cell suspension in 5 milliliters of 0.2 molar ammonium chloride [1] and incubate at room temperature for 10 minutes [2]. Invert the tubes gently every 2 minutes [3]. At the end of the incubation, add 5 milliliters of HBSS to stop the lysis [4].
3.3.1. MED: Talent re-suspends the cell suspension in ammonium chloride.
3.3.2. MED: Talent sets the tube aside on the lab bench to incubate at room temperature.
3.3.3. MED: Talent picks up a tube and inverts it gently.
3.3.4. MED: Talent adds HBBS to the tube.
3.4. Centrifuge the tubes at 433 x g and at 4 degrees Celsius for 5 minutes [1]. Discard the supernatant and re-suspend the cells in approximately 5 milliliters of HBSS [2]. Then, fill the tubes with HBSS [3]. Repeat this process – from centrifuging the samples to filling the tube with HBSS – one time [4].
3.4.1. Use a take from 3.2.2.
3.4.2. MED: Talent re-suspends the cells in HBSS. The supernatant should be removed prior to this shot.
3.4.3. CU: Close up as the talent fills a tube with HBSS.
3.4.4. MED: Talent removes the tubes from the centrifuge and begins to remove the supernatant from one of the tubes. Alternatively, any action that occurs during this process can be filmed for this shot. 
3.5. Centrifuge the tubes once more at 433 x g and at 4 degrees Celsius for 5 minutes [1]. Discard the supernatant and re-suspend the pellet in HBSS [2-TXT].
3.5.1. Use a take from 3.2.2. Talent places the conical tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on. (Author Comment: 3.5.1 was shot, and 3.5.1 can be replaced by 3.5.1+3.4.2+3.4.3+3.5.1, indicating [4] ”repeat this process” in 4.3.)
3.5.2. MED: Talent re-suspends the pellet in HBSS. The supernatant should be discarded before this shot. TEXT: Thymus: 5 mL HBSS; Spleen: 10 mL HBSS.
3.6. Obtain 5 milliliter round bottom caps with cell strainer caps [1]. Transfer 1 milliliter of the thymic cell suspension and 500 microliters of the splenic cell suspension to the tubes [2] by applying the suspension to the cell strainer caps [3].
3.6.1. MED: Talent sets out the round bottom caps with cell strainer caps onto the lab bench. [Shots 3.6.1, 3.6.2, and 3.6.3 combined]
3.6.2. MED: Talent pipets up one of the suspensions and begins transferring it into one of the tubes.
3.6.3. CU: Close up as the suspension is applied to the cell strainer cap and into the tube.


4. Single Cell Isolation from PDLN
4.1. First, place a 15 milliliter conical tube in to a rack [1]. Place a sterile 250 micrometer metal mesh over the tube [2]. Rinse the mesh with 1 milliliter of RPMI [3].
4.1.1. MED: Talent places a conical tube into a rack.
4.1.2. CU: Close up as the talent places a metal mesh over the tube.
4.1.3. MED: Talent rinses the mesh with RPMI.
4.2. Next, transfer the lymph nodes to the metal mesh [1] and use a pair of tweezers to grind them through the mesh [2]. Apply 1 milliliter of RPMI on the mesh to flush the cells into the tube [3]. Repeat this process of transferring the grinding the lymph nodes 3 times for each sample, and then remove the mesh [4].
4.2.1. MED: Talent transfers the lymph nodes onto the mesh.
4.2.2. CU: Close up as the talent grinds the lymph nodes through the mesh.
4.2.3. MED: Talent applies RPMI to the mesh.
4.2.4. MED: Talent transfers a lymph node to the mesh, and grinds it through.
4.3. Centrifuge the tubes at 433 x g and at 4 degrees Celsius for 5 minutes [1]. Discard the supernatant and re-suspend the cells in approximately 5 milliliters of RPMI [2]. Then, fill the tubes with RPMI [3]. Repeat this process – from centrifuging the samples to filling the tube with RPMI – one time [4].
4.3.1. MED: Talent closes the centrifuge lid and turns the centrifuge on. Videographer: This shot will be reused in this section. Please capture a few takes.
4.3.2. MED: Talent re-suspends the cells in RPMI. [Shots 4.3.2 and 4.3.3 combined]
4.3.3. MED: Talent fills the tube with RPMI.
4.3.4. MED: Talent removes the tube from the centrifuge and removes the supernatant. Alternatively, any step in this process can be filmed for this shot to represent the entire process. (Editor: See the note from 3.5.1. The authors seemed to indicate that the shots listed in that comment could be used here)
4.4. Centrifuge the tubes again at 433 x g and at 4 degrees Celsius for 5 minutes [1]. Discard the supernatant and re-suspend the cell pellet in 2 milliliters of RPMI [2]. Transfer 2 milliliters of the cell suspension into 5 milliliter round bottom tubes with cell strainer caps [3].
4.4.1. Use a take from 4.3.1. (Author Comment: 4.4.1 can be replaced by 4.3.1+4.3.2+4.3.3+4.3.1, indicating [4] ”repeat this process” in 4.3.)
4.4.2. MED: Talent re-suspends the pellet in RPMI. [Shots 4.4.2 and 4.4.3 combined]
4.4.3. MED: Talent transfers some of the cell suspension to a round bottom tube through the cell strainer cap. TEXT: Apply the cell suspension to the cell strainer caps.
5. Flow Cytometry
5.1. First, centrifuge the cell suspension from the thymus, sleep, and PDLN samples at 433 x g and at 4 degrees Celsius for 5 minutes [1]. Discard the supernatant [2].	
5.1.1. Use a take from 4.3.1. MED: Talent closes the centrifuge lid and turns the centrifuge on. (Author Comment: The tubes we centrifuged in 5.1.1 and 4.3.1 were different, so 5.1.1 was shot instead of using a take from 4.3.1.)
5.1.2. MED: Talent discards the supernatant.
5.2. Stain the cells with surface antibodies as outlined in the text protocol [1], and incubate the tubes on ice for 40 minutes [2].
5.2.1. MED: Talent stains the cells with surface antibodies. Any action that occurs during this process can be shown here.
5.2.2. MED: Talent places the tube on ice to incubate.
5.3. Next, add 200 microliters of FACS buffer to each tube [1]. Centrifuge at 433 x g and at 4 degrees Celsius for 5 minutes and discard the supernatant [2]. Repeat this process – adding the buffer, centrifuging, and discarding the supernatant – one time [3].
5.3.1. MED: Talent adds FACS buffer to the tubes.
5.3.2. Use a take from 4.3.1. 5.1.1
5.3.3. MED: Talent removes the tubes from the centrifuge and discards the supernatant. Alternatively, any action that occurs during this process can be filmed for this shot to represent the entire process.
5.4. Re-suspend the cell pellet in 500 microliters of Permeabilization Fixation Buffer to fix and permeabilize the cells [1-TXT]. Transfer the tubes to a refrigerator at 4 degrees Celsius overnight [2].
5.4.1. MED: Talent re-suspends the pellet in Permeabilization Fixation Buffer. TEXT: See text for details on preparing the Permeabilization Fixation Buffer.
5.4.2. MED: Talent transfers the tubes to a refrigerator.
5.5. The next day, centrifuge the tubes at 433 x g and at 4 degrees Celsius for 5 minutes [1]. Discard the supernatant and re-suspend the cell pellet in 500 microliters of Permeabilization Washing Buffer [2-TXT]. Centrifuge the cells again at 433 x g and at 4 degrees Celsius for 5 minutes, and discard the supernatant [3].
5.5.1. Use a take from 4.3.1. 5.1.1.
5.5.2. MED: Talent re-suspends the pellet in Permeabilization Washing Buffer. TEXT: See text for details on preparing the Permeabilization Washing Buffer.
5.5.3. Use a take from 4.3.1. 5.1.1.
5.6. Stain the cells with intracellular antibodies as outlined in the text protocol [1]. Incubate the tubes on ice for 1 hour [2].
5.6.1. MED: Talent stains the cells with intracellular antibodies. Any action taken during this process can be shown here. 
5.6.2. MED: Talent places the tubes on ice to incubate.
5.7. After this, add 500 microliters of Permeabilization Washing Buffer to each tube [1]. Centrifuge at 433 x g and at 4 degrees Celsius for 5 minutes [2]. Discard the supernatant and re-suspend the pellet in 500 microliters of Permeabilization Washing Buffer [3].
5.7.1. MED: Talent adds Permeabilization Washing Buffer to the tubes.
5.7.2. Use a take from 4.3.1. 5.1.1.
5.7.3. MED: Talent re-suspends the pellet in Permeabilization Washing Buffer.
5.8. Centrifuge once more at 433 x g and at 4 degrees Celsius for 5 minutes [1]. Discard the supernatant and re-suspend the cell pellet in 300 microliters of FACS buffer [2]. Then, analyze the cells on a flow cytometer as outlined in the text protocol [3].
5.8.1. Use a take from 4.3.1. 5.1.1.
5.8.2. MED: Talent re-suspends the cell pellet in FACS buffer.
5.8.3. MED: Talent approaches the flow cytometer with the tubes in hand. Alternatively, any step in this process can be filmed for this shot OR the talent can be filmed reviewing previously obtained flow cytometry data. LAB MEDIA: Figure 1.







Section – Results
6. Results: Determination of the Regulatory T Cell Subsets in Murine Thymus, Pancreatic Draining Lymph Node and Spleen
6.1. In this study, single cells are isolated from thymic glands, PDLNs (“P-D-L-Ns”) and spleens of normoglycemic NOD (“node”) mice and are stained with the Treg (“T-reg” where the “reg” is pronounced like “regulate”) cell markers CD4 (“C-D-four”), CD25 (“C-D-twenty-five”), Foxp3 (“Fox-P-three”), Helios and Nrp1 (“neuropilin one”) for flow cytometric analysis [1]. The results are analyzed, and are shown here as representative gating strategies [2].
6.1.1. LAB MEDIA: Figure 1.
6.1.2. LAB MEDIA: Figure 1.
6.2. The proportion of Helios+ cells among the CD4+CD8-CD25+Foxp3+ (“C-D-four positive C-D-eight negative C-D-twenty-five positive Fox-P-three positive”) Treg cells is seen to be higher than that of Nrp1+ cells in all three organs [1]. More than 80 percent of Treg cells in the thymus are seen to express Helios [2], which is higher than in the PDLN and the spleen [3].
6.2.1. LAB MEDIA: Figure 2. Video Editor: Show only Figure 2A. Emphasize the three grey data columns, which represent the Helios+ cells during “…Helios+ cells among the CD4+CD8-CD25+Foxp3+ Treg cells is seen to be higher than that of Nrp1+ cells in all three organs”.
6.2.2. LAB MEDIA: Figure 2. Video Editor: Still show only Figure 2A. Emphasize the grey data column (representing the Helios expressing cells) for Thymus.
6.2.3. LAB MEDIA: Figure 2. Video Editor: Still show only Figure 2A. Emphasize the grey data columns (representing the Helios expressing cells) for PLDN and Spleen.
6.3. The proportion of Nrp1+ cells among Helios+ Treg cells is seen to be higher in the PDLN than those in either the thymus or spleen [1]. The majority of Nrp1+ Treg cells also express Helios [2], and the proportion of Helios+ cells among Nrp1+ Treg cells is seen to be higher in the thymus and spleen than in the PDLN [3]. 
6.3.1. LAB MEDIA: Figure 2. Video Editor: Show only Figure 2B. Emphasize the grey data column (representing the PDLN) during “…in the PDLN than those in either the thymus or spleen.”
6.3.2. LAB MEDIA: Figure 2. Video Editor: Show only Figure 2C. 
6.3.3. LAB MEDIA: Figure 2. Video Editor: Still show only Figure 2C. Emphasize the black data column (representing the Helios+ cells in the thymus) and the white data column (representing the Helios+ cells in the spleen).
6.4. Together, these results indicate that Helios is a better marker to detect tTreg cells than Nrp1 [1].
6.4.1. LAB MEDIA: Figure 2. Video Editor: Still show only Figure 2C. Remove all previous emphasis and hold on this figure for the remaining voiceover narration.



Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Zhengkang Luo: Lymph nodes are small, but some intracellular markers require large number of cells to give a good signal in flow cytometry.
7.1.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
7.1.2. Use parts of shot 3.2.1.
7.2. Zhengkang Luo: Other methods cannot be performed after this procedure because the cells are already stained and dead. But the antibodies for cell markers can be replaced to study other types of immune cells [1].
7.2.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
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