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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  No  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

4. Filming location: Will the filming need to take place in multiple locations?   No



Current Protocol Length

Number of Steps:  11
Number of Shots:  34

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. [bookmark: _Hlk67314327]Zhiqiang Lin: To investigate the biology aspects of brown adipose tissue, it is essential to acquire purified brown adipocytes. Currently, no convenient brown adipocytes purification methods are available. In this study, we developed a straightforward protocol to address this issue. 

1.1.1. [bookmark: _Hlk67314344]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.1.1 for purified brown adipocytes.

1.2. [bookmark: _Hlk67313813]Zhiqiang Lin: No advanced skills are required for this protocol. It needs much fewer starting materials than other methods, and the purified brown adipocytes can be directly used for gene and protein expression analysis.

1.2.1. [bookmark: _Hlk67314405][bookmark: _Hlk67314394]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.8.1 for gene and protein expression analysis.

OPTIONAL: 
1.3. [bookmark: _Hlk67314442]Zhiqiang Lin: This protocol provides a new method for studying the biology of classical brown adipocytes. It can also be applied to study white adipocytes browning process. 

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


[bookmark: _Hlk67314485]Introduction of Demonstrator on Camera

1.4. Zhiqiang Lin: Demonstrating the procedure will be Steven Negron, a Research Assistant from my laboratory.
1.4.1. INTERVIEW: Author saying the above. 
1.4.2. The named demonstrator looks up from workbench or desk or microscope and acknowledges the camera.


Ethics Title Card
1.5. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Masonic Medical research Institute.


Protocol
2. Brown Adipocytes (BAs) Isolation Procedure
2.1. Start by placing the flask with BAT (pronounce bat), and digestion solution on a magnetic stirrer at 60 rotations per minute in a 35-degree Celsius incubator for 30 minutes [1-TXT]. Use a 1-milliliter pipette tip to disrupt the aggregated tissue clumps of BAT slices around the stirrer bar [2]. 
2.1.1. Talent placing the flask on a stirrer inside an incubator. TEXT: Brown adipose tissue: BAT
2.1.2. Talent disrupting the tissues with pipette. Videographer: This step is important!
2.2. After digestion, place a 70-micrometer strainer filter on top of a clean 50-milliliter centrifuge tube [1] and pipette around 4 milliliters of cell suspension through the strainer [2]. Then, wash it with 4 milliliters of 12% iodixanol solution [3]. 
2.2.1. Talent placing strainer on a centrifuge tube.
2.2.2. Talent pipetting cell suspension through the strainer. Videographer: This step is important!
2.2.3. Talent washing strainer with iodixanol solution.
2.3. Pipette up and down to mix the cells with the iodixanol solution [1] and transfer the cell mixture into two clear 5-milliliter polystyrene test tubes [2-TXT].
2.3.1. Talent pipetting up down the cell suspension.
2.3.2. Talent transferring cell mixture into two test tubes. TEXT: Repeat steps if digestion is insufficient
2.4. Place the polystyrene tubes containing the cell mixture on ice for 1 hour [1], causing the BAs to form a layer on the top [2]. Take out 20 microliters of the isolated BAs for microscope examination [3].
2.4.1. Talent keeping tubes on ice.
2.4.2. Shot of tube displaying top layer of BAs.
2.4.3. Talent removing BAs from tubes with pipette.
3. RNA and Protein Isolation from BAs
3.1. For RNA and protein isolation, pipette the BA layer into two 1.7-milliliter microcentrifuge tubes [1], then carefully remove the excessive iodixanol solution without disrupting the BA layer [2].
3.1.1. WIDE: Talent pipetting out BAs layer into microcentrifuge tubes. Videographer: This step is important!
3.1.2. Talent removing the excessive iodixanol solution.
3.2. Then, add 1 milliliter of Trizol into the cell solution to simultaneously isolate RNA, DNA, and protein [1] and mix sufficiently to lyse the cells [2]. To separate the phases, add 200 microliters of chloroform [3] and centrifuge the tube at 9,981 x g for 10 minutes at 4 degrees Celsius [4].
3.2.1. Talent adding Trizol to the tube.
3.2.2. Talent mixing Trizol with the cells. 
3.2.3. Talent adding Chloroform to the cell lysate.
3.2.4. Talent placing tubes in the centrifuge and closing the lid.
3.3. After centrifugation, use the aqueous phase for RNA isolation [1]. 
3.3.1. Talent removing aqueous phase from tubes.
3.4. Transfer 300 microliters of the organic phase into a 2-milliliter microcentrifuge tube [1] and add 750 microliters of 100% ethanol [2]. After vortexing for 10 seconds [3], add 200 microliters of 1-Bromo-3-chloropropane [4] and vortex again for 10 seconds [5]. 
3.4.1. Talent transferring organic phase into microcentrifuge tube. Videographer: This step is important!
3.4.2. Talent adding ethanol to organic phase.
3.4.3. Talent vortexing the solution.
3.4.4. Talent adding 1-Bromo-3-chloropropane to the tube.
3.4.5. Talent vortexing the mixture.
3.5. Add 600 microliters of double distilled water before vortexing for 10 seconds [1]. Let the mixed solution stand for 10 minutes at room temperature [2]. After centrifugation at 9,981 x g for 10 minutes at 4 degrees Celsius [3], the phases will be separated with the protein phase localized in the middle layer [4]. 
3.5.1. Talent adding double distilled water to the tube.
3.5.2. Shot of a tube containing solution, sitting on a lab bench.
3.5.3. Talent placing tubes in the centrifuge and closing the lid.
3.5.4. Shot of a tube containing separated layers of liquids and protein.
3.6. Remove the top aqueous solution [1] and add 1 milliliter of 100% ethanol into the remaining solution [2]. Following centrifugation at 9,981 x g for 10 minutes at 4 degrees Celsius discard the supernatant [3] and wash the pellet with 1 milliliter 100% ethanol [4]. 
3.6.1. Talent removing the aqueous solution from top layer. Videographer: This step is important!
3.6.2. Talent adding ethanol to the tube.
3.6.3. Talent discarding the supernatant from tube.
3.6.4. Talent washing the pellet with ethanol.
3.7. Centrifuge at 9,981 x g for 10 minutes at 4 degrees Celsius [1]. After removing the supernatant, air-dry the pellet for 10 minutes at room temperature [2] and measure the weight of the wet pellet [3]. 
3.7.1. Talent placing tubes in the centrifuge and closing the lid.
3.7.2. Shot of the pellet kept for air-drying in a container.
3.7.3. Talent weighing the pellet.
3.8. Add 1% SDS solution at a ratio of 20 microliters per milligram of pellet [1]. Dissolve the pellet completely by putting the tube in a heated shaker at 55 degrees Celsius and 11 x g for 5 to 10 minutes [2].
3.8.1. Talent adding SDS solution to the pellet. 
3.8.2. Talent placing tubes in a heated shaker.
3.9. 

Results
4. Results: Validation of BA Isolation Method with Microscopy and Gene Expression Analysis
4.1. In the protocol, PBS containing 3% BSA was used to separate BAs from BAT [1]. The isolated cells were raspberry shaped with multilocular lipid droplets inside [2] and were tdTom positive, confirming that they were BAs [3].
4.1.1. LAB MEDIA: Figure 2 A. Video Editor: Emphasize on top layer of second figure marked as BAs layer.
4.1.2. LAB MEDIA: Figure 2 C. Video Editor: Emphasize on first figure labelled as DIC.
4.1.3. LAB MEDIA: Figure 2 C. Video Editor: Emphasize on second figure.
4.2. Protein was isolated from the BAs with an improved GTPC (G-T-P-C) protocol [1] and was then examined with an SDS-PAGE gel [2]. A dominant band associated with BSA was observed in the BA sample, suggesting its interference in protein extraction [3].
4.2.1. LAB MEDIA: Figure 3 A. Video Editor: Emphasize on middle layer denoted as protein phase.
4.2.2. LAB MEDIA: Figure 3 A.
4.2.3. LAB MEDIA: Figure 3 B. Video Editor: Emphasize on part denoted as BSA, in second figure.
4.3. To avoid BSA interference, 6% iodixanol solution was used for isolation of BAs [1], which had a typical raspberry shape and contained multilocular lipid droplets [2]. Proteins extracted from these BAs were well separated in the SDS-PAGE gel [3].
4.3.1. LAB MEDIA: Figure 3 C. 
4.3.2. LAB MEDIA: Figure 3 D. Video Editor: Emphasize on yellow arrows.
4.3.3. LAB MEDIA: Figure 3 E.
4.4. These cells were found to be tdTom positive [1], whereas cells recovered from the pellet were tdTom negative [2] with no obvious lipid droplets, suggesting efficient separation of the BAs from the non-fat cells [3].
4.4.1. LAB MEDIA: Figure 3 F.
4.4.2. LAB MEDIA: Figure 3 G. Video Editor: Emphasize on figure labelled as tdTom.
4.4.3. LAB MEDIA: Figure 3 G. Video Editor: Emphasize on figure labelled as DIC.
4.5. In gene expression analysis, the mRNA levels of Ucp1 (U-C-P 1) and Pdgfa (P-D-G-F-A) were significantly higher in the isolated BAs [1], but the mRNA of Pdgfra (P-D-G-F-R-A) was only detected in BAT [2].
4.5.1. LAB MEDIA: Figure 4 A, B. Video Editor: Emphasize on first two figures.
4.5.2. LAB MEDIA: Figure 4 B. Video Editor: Emphasize on third figure.
4.6. [bookmark: _Hlk64053178]UCP1 protein was found enriched in isolated-BAs [1]. PDGFRα (P-D-G-F-R-alpha) was detected in BAT but not in isolated-BAs. These results confirm the efficiency of the method for isolating BAs and demonstrate that the isolated-BAs are suitable for gene and protein expression studies [2].
4.6.1. LAB MEDIA: Figure 4 C. Video Editor: Emphasize on row labelled as UCP1.
4.6.2. LAB MEDIA: Figure 4 D. Video Editor: Emphasize on row labelled as PDGFRα.



Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. [bookmark: _Hlk67314520][bookmark: _Hlk67307568]Steven Negron: When attempting this protocol, use fresh digestion buffer to dissociate Brown adipose tissue and avoid tissue clump formation during the digestion period.

5.1.1. [bookmark: _Hlk67314537]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.1.2 for tissue clumps formation.

5.2. [bookmark: _Hlk67314058]Zhiqiang Lin: This new method makes it easy to investigate the biology of brown adipose tissue on a single cell-type level. By applying this method, one can perform gene and protein expression studies with pure brown adipocytes, precisely dissecting brown adipocytes’ gene expression program without worrying about contaminations originated from non-fat cells. 
 
5.2.1. [bookmark: _Hlk67314549]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.4.2 for pure brown adipocytes.
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