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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N 
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.4., 2.5., 2.7., 3.3., 3.6., 3.7. 
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? Y, same building different rooms


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. Julia Sbierski-Kind: This method can help answer questions in the immunometabolism field about the contribution of immune cells to the development of obesity-induced insulin resistance in adipose and steatohepatitis in hepatic tissue [1].

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

1.2. Katharina Schmidt-Bleek: This technique has been optimized for the isolation of adipose and hepatic immune cells in a diet-induced model of nonalcoholic steatohepatitis achieved through non-specific pathogen free rodent housing [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. Katharina Schmidt-Bleek: These methods can help to deepen our understanding of the immunological mechanisms involved in the maintenance of metabolic homeostasis [1]. 

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

1.4. Mathias Streitz: Generally, individuals new to this technique will struggle with maximizing the yield of functionally-viable, dissociated cells and setting up the proper gating in flow cytometry [1]. 

1.4.1. INTERVIEW: Above Talent speaking 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. This study was carried out in accordance with the Guide for the Care and Use of Laboratory Animals of the National Institutes of Health and the Animal Welfare Act under the supervision of our institutional Animal Care and Use Committee. Animal protocols were conducted according to institutional ethical guidelines of the Charité Berlin, Germany, were approved by the Landesamt für Gesundheit und Soziales, and comply with the ARRIVE guidelines.


Section - Protocol
2. Adipose Tissue Digestion
2.1. To generate an adipose tissue single cell suspension, spray the chest of a euthanized mouse with 70% ethanol [1-TXT] and carefully make a 5-6-centimeter central incision through the integument and abdominal wall along the entire length of the rib cage to expose the pleural cavity and heart [2].
2.1.1. WIDE: Talent spraying chest Videographer: More Talent than mouse in shot TEXT: Euthanasia: Anesthesia + cervical dislocation
2.1.2.  CU: Incision being made
2.2. Using a 26-gauge needle, inject at least 10 milliliters of 0.9% saline solution into the apex of the left ventricle [1] and use scissors to open the peritoneal cavity [2].
2.2.1. CU: Saline being injected
2.2.2. CU: Cavity being opened
2.3. Using fine curved scissors, dissect the gonadal epigonadal adipose tissues [1] and weigh the adipose tissue [2].
2.3.1. CU: Gonadal tissue being dissected
2.3.2. CU: Adipose tissue being weighed
2.4. Mechanically dissociate the adipose tissue into fine pieces in a Petri dish at 4 degrees Celsius [1] before transferring the tissue fragments into a 50-milliliter conical tube [2].
2.4.1. CU: Tissue being dissociated
2.4.2. MED: Talent adding adipose to tube
2.5. Rinse the Petri dish with 1 milliliter of 0.5% bovine serum albumin, or BSA (B-S-A), in PBS [1] and add 3 milliliters of freshly-prepared adipose tissue digest solution per gram of adipose tissue to the tube [2-TXT].
2.5.1. CU: Dish being rinsed with tube visible in frame
2.5.2. MED: Talent adding solution to tube petri dish, with solution container visible in frame, and then to tube. TEXT: See text for all reagent/medium preparation details
2.6. After 20 minutes at 37 degrees Celsius and 200 rotations per minute [1], add 5 milliliters of 0.5% BSA in PBS [2] and place the adipose digest on ice [3].
2.6.1. CU: Shot of tube on shaker
2.6.2. MED: Talent adding PBS + BSA, with PBS + BSA container visible in frame
2.6.3. MED: Talent placing tube on ice
2.7. Triturate the solution multiple times with a 10-milliliter serological pipette [1] and use a plunger to pass the solution through a 100-micrometern strainer [2].
2.7.1. CU: Solution being triturated
2.7.2. CU: Solution being filtered/plunged
2.8. Separate the tissue fractions by centrifugation [1-TXT] and use a pipette to discard the floating adipocyte fraction [2].
2.8.1. MED: Talent placing tube(s) into centrifuge TEXT: 10 min, 500 x g, 4 °C
2.8.2. CU: Shot of fractions
2.8.3. Then adipocyte fraction being collected. (shot 2.8.2 was divided in 2.8.2 and 2.8.3)  
2.9. Resuspend the stromal vascular fraction cell pellet in 1 milliliter of ammonium-chloride-potassium, or ACK (A-C-K), lysis buffer [1], stopping the lysis reaction with 10 milliliters of 2% fetal calf serum, or FCS (F-C-S), in PBS after a few seconds [2].
2.9.1. CU: Shot of pellet if visible, then ACK being added to pellet, with ACK container label visible in frame
2.9.2. MED: Talent adding PBS + FCS to tube, with PBS + FCS container visible in frame
2.10. Then collect the adipose-isolated white blood cells by centrifugation [1] and resuspend the pellet in 250 microliters of 2% FCS in PBS for counting [2].
2.10.1. MED: Talent adding tube(s) to centrifuge
2.10.2. CU: Shot of pellet if visible, ECU: no slate for this shot 
2.10.3. [shot added]: Talent discards the solution
2.10.4. [shot added]: Pellet visible 
3. Liver Tissue Digestion
3.1. Harvest the liver into a conical tube of PBS on ice [1] before using syringe stamps to mechanically dissociate the tissue in a Petri dish at 4 degrees Celsius [2].
3.1.1. WIDE: Talent adding liver to tube one ice
3.1.2. CU: Tissue being dissociated
3.2. Transfer the dissected liver tissue fragments into a 50-milliliter tube containing 10 milliliters of warm liver digest solution [1] and rinse the Petri dish with 3 milliliters of fresh liver digest solution [2].
3.2.1. MED: Talent adding tissue to tube
3.2.2. CU: Dish being rinsed 
3.3. After 20 minutes at 37 degrees Celsius and 200 rotations per minute [1], stop the digestion with 20 milliliters of HBSS (H-B-S-S) [2] and triturate the tissue slurry multiple times with a 10-milliliter serological pipette [3].
3.3.1. CU: Tissue on shake
3.3.2. MED: Talent adding HBSS to tube
3.3.3. MED: Talent triturating tissue
3.4. Use a plunger to pass the tissue solution through a 100-micrometer strainer [1] and collect the liver cells by centrifugation [2].
3.4.1. CU: Solution being filtered/plunged
3.4.2. MED: Talent placing tube(s) into centrifuge
3.5. Resuspend the pellet in 20 milliliters of fresh HBSS [1] and remove the hepatocyte matrix by centrifugation [2-TXT].
3.5.1. CU: Shot of pellet, then HBSS being added to cells, with HBSS container label visible in frame
3.5.2. MED: Talent placing tube into centrifuge TEXT: 1 min, 30 x g, RT
3.6. Collect the supernatant for centrifugation [1-TXT], resuspending the pellet in 10 milliliters of 33% low viscosity density gradient medium solution in HBSS [2].
3.6.1. CU: Shot of pellet and supernatant, then supernatant being collected TEXT: Discard pellet
3.6.2. MED: Talent adding low viscosity density gradient medium solution to pellet, with low viscosity density gradient medium solution container visible in frame
3.7. Separate the liver immune cells by density gradient centrifugation [1-TXT] and resuspend the leukocyte pellet in 1 milliliter of ACK lysis buffer [2].
3.7.1. MED: Talent adding tube(s) to centrifuge TEXT: 30 min, 800 x g, RT, no brake
3.7.2. CU: Shot of pellet, then ACK being added to cells, with ACK lysis buffer container label visible in frame
3.8. After 4 minutes at room temperature, stop the lysis with 10 milliliters of HBSS [1] and filter the cells through a 30-micrometer pore strainer into a 15-milliliter tubes for centrifugation under normal centrifuge conditions [2].
3.8.1. MED: Talent adding HBSS to tube, with HBSS container visible in frame TEXT: 10 min, 500 x g, 4°C
3.8.2. CU: Cells being filtered into tube
3.9. Then resuspend the pellet in 250 microliters of 2% FCS in PBS for counting [1].
3.9.1. CU: Shot of pellet if visible, then PBS + FCS being added to cells, with PBS + FCS container label visible in frame
4. Surface Staining and Flow Cytometric Analysis 
4.1. For flow cytometric analysis of the isolated leukocyte populations, add up to 3 x 106 cells in 100 microliters of 2% FCS in PBS from the tissue of interest into individual polystyrene fluorescence-activated cell sorting, or FACS, tubes [1].
4.1.1. WIDE: Talent adding cells to tubes
4.2. Add 10 microliters of anti-CD16-CD32 (C-D-sixteen-C-D-thirty-two) antibody to each tube to block any non-specific binding for 10 minutes on ice [1] followed by staining with the appropriate volume of antibody mixture [2-TXT] and 1 microliter of viability dye per sample to allow live and dead cell discrimination [3].
4.2.1. MED: Talent adding Fc block to tubes, with Fc block container visible in frame
4.2.2. CU: Antibody mixture being added to tube(s), with antibody container labels visible in frame TEXT: See text for Ab panel suggestion details
4.2.3. CU: Viability dye being added to tube, with dye container label visible in frame
4.3. After 20 minutes at 4 degrees Celsius protected from light, wash the samples two times with 2 milliliters of 2% FCS + PBS per wash [1-TXT].
4.3.1. MED: Talent adding FSC + PBS to tube(s), with FCS + PBS container visible in frame TEXT: 5 min, 300 x g, 4 °C
4.4. Then resuspend the pellets in 300 microliters of fresh PBS + FCS per tube at 4 degrees Celsius [1].
4.4.1. CU: Shot of pellet(s) if visible, then FCS + PBS being added to tube(s), with PBS + FCS container label visible in frame
4.5. To analyze the cells by flow cytometry, use an unstained negative control sample to set the forward and side scatter [1] and adjust the voltages of the flow cytometer to detect the viable leukocyte population and to exclude the debris [2]. 
4.5.1. MED-over the shoulder: Talent at cytometer, setting FSC vs SSC, with monitor visible in frame
4.6. Next, run single stained control samples for multi-color compensation [1] before running the experimental samples, collecting at least 5x104 events per tube [2].
4.6.1. LAB MEDIA: Figure 1: CD45 vs SSC-A graph
4.6.2. CU: Single-stained control being loaded
4.7. Then export the FCS (F-C-S) data files for analysis [1] and set the gating strategy for CD45-positive leukocytes to allow the identification of the subsequent immune cell populations of interest [2].
4.7.1. MED: Talent exporting files 
4.7.2. LAB MEDIA: Figure 1 top row of graphs: JoVE Video Editor: please subsequently add/emphasize graphs from left to right
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Section – Results
5. Results: Representative Leukocyte Population Analysis in a Nonalcoholic Steatohepatitis Mouse Model 

5.1. Here a representative gating strategy for T cell subpopulations, including doublet discrimination and viability staining, in murine perigonadal fat is shown [1].

5.1.1. LAB MEDIA: Figure 1

5.2. CD45-positive leukocytes [1] are first gated for CD4 and CD8 [2] and subsequently for CD44 and CD62-ligand to discriminate between naïve, central memory, effector memory, and effector T cells [3].

5.2.1. LAB MEDIA: Figure 1: JoVE Video Editor: please emphasize vertical rectangle gate in CD45 vs SSC-A plot
5.2.2. LAB MEDIA: Figure 1: JoVE Video Editor: please emphasize CD4 vs CD8 plot
5.2.3. LAB MEDIA: Figure 1: JoVE Video Editor: please emphasize CD44 vs CD62L plots

5.3. CD44-positive cells are then further characterized with CD127 (C-D-one-twenty-seven), killer cell lectin like receptor G1, and programmed death-1 [1].

5.3.1. LAB MEDIA: Figure 1: JoVE Video Editor: please emphasize CD127 vs CD25, KLRG-1 vs CD127, CD4 vs PD1, and CD8 vs PD1 plots

5.4. Here the gating strategy for analyzing B cells, granulocytes, natural killer cells, macrophages, and dendritic cell is shown [1].

5.4.1. LAB MEDIA: Figure 2

5.5. A higher percentage of effector memory CD4-positive and CD8-positive cells can be detected in high fat diet mice housed in non-SPF conditions [1], whereas intrahepatic naïve CD4-positive and CD8-positive T cells are found to be considerably lower in these animals [2] compared to SPF high fat diet mice at week 7 [3].

5.5.1. LAB MEDIA: Figure 3: JoVE Video Editor: please emphasize black 44+62- data bars 
5.5.2. LAB MEDIA: Figure 3: JoVE Video Editor: please emphasize black 44-62+ data bars 
5.5.3. LAB MEDIA: Figure 3: JoVE Video Editor: please emphasize white 44-62+ data bars 

5.6. Severe steatosis, including an increase of large lipid droplets resulting in macrovesicular steatosis, lobular inflammation, hepatocellular ballooning and destroyed lobular structure, is found in high fat diet-exposed mice [1] while only some SPF mice display a mild fat accumulation in the liver [2].

5.6.1. LAB MEDIA: Figure 3B: JoVE Video Editor: please emphasizes HFD exposed images
5.6.2. LAB MEDIA: Figure 3B: JoVE Video Editor: please emphasizes HFD SPF images

5.7. In addition, the percentage of natural killer cells is higher in the perigonadal adipose tissue of high fat diet-exposed mice [1], whereas high fat diet-SPF mice demonstrated higher percentages of dendritic cells [2]. 

5.7.1. LAB MEDIA: Figure 3C: JoVE Video Editor: please emphasize black NK cell data bar
5.7.2. LAB MEDIA: Figure 3C: JoVE Video Editor: please emphasize white dendritic cell cell data bar




Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Mathias Streitz: When attempting this procedure, it is important to keep the cells on ice and in the dark unless otherwise noted [1]. 
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.2. Julia Sbierski-Kind: You should now have a good understanding of how to properly prepare single cell suspensions and to isolate murine immune cells from hepatic and adipose tissues for flow cytometry experiments [1]. 
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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