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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.


☒ 	Interview Statements are read by JoVE’s voiceover talent. 


4. Filming location: Will the filming need to take place in multiple locations?   No, 2 locations within walking distance

Current Protocol Length

Number of Steps:  19
Number of Shots:  44

Introduction

1. Introductory Interview Statements

1.1. Assessing lipid metabolism is a cornerstone of evaluating metabolic function, and it is considered essential for in vivo metabolism studies.
1.1.1. 3.4.2.

1.2. [bookmark: _Hlk53299252]Due to the complexity of lipid metabolism, sophisticated lipidomics studies or isotopic tracer studies are usually used, creating a massive challenge for researchers without specialized equipment or expertise. This protocol demonstrates easy and accessible assays for assessing lipid metabolism in mice.
1.2.1. 2.2.1, 2.2.2.


Introduction of Demonstrator on Camera

1.1. Demonstrating the procedure will be Noah Mathew, a Research technician from the Zhu laboratory. 
1.1.1. INTERVIEW: Author saying the above. 
1.1.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.2. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Baylor College of Medicine.

Protocol

2. Measuring of fasting serum lipids
2.1. Begin by transferring mice to a new cage and fasting them overnight with free access to water for 16 hours before the experiment, which ensures complete emptying of the mice’s stomachs [1].
2.1.1. WIDE: Talent transferring mice into a new cage.
2.2. On the next morning, make a superficial incision in the tail vein of the free-moving mouse [1], and draw 25 microliters of blood from the incision into a glass capillary [2]. Quickly blow the blood into a microcentrifuge tube [3]. Videographer: This step is difficult and important!
2.2.1. Talent making the incision/nick in the tail. Videographer: Obtain multiple usable takes, this will be reused in 3.2.2.
2.2.2. Talent drawing blood. Videographer: Obtain multiple usable takes, this will be reused in 3.2.3 and 4.5.2.
2.2.3. Talent blowing the blood into a centrifuge tube. Videographer: Obtain multiple usable takes, this will be reused in 3.2.4.
2.3. Stop the bleeding using septic powders [1], then refill the feed in the cage [2] and make sure the mice show no signs of extreme stress. Perform the blood withdrawal on all mice [3].
2.3.1. Talent applying septic powders. Videographer: Obtain multiple usable takes, this will be reused in 3.5.1 and 4.6.1.
2.3.2. Talent refilling the feed. 
2.3.3. Mice in the cage. Videographer: Obtain multiple usable takes, this will be reused in 3.5.2 and 4.6.2.
2.4. Allow the blood to clot by leaving it undisturbed at room temperature for 1 hour [1], then spin the clotted blood samples at 2,000 x g at 4 degrees Celsius for 10 minutes in a refrigerated benchtop microcentrifuge [2]. Collect the supernatant for lipid metabolite analysis [3].
2.4.1. Clotted blood. 
2.4.2. Talent putting the blood in the centrifuge and closing the lid. 
2.4.3. Talent transferring the supernatant into PCR tubes.

3. Oral intralipid tolerance test
3.1. After 5 PM, weigh the mice to calculate the intralipid volume that will be given to them on the next day [1]. Then, transfer them into a new cage and fast them overnight [2]. 
3.1.1. Talent weighing a mouse. Videographer: Obtain multiple usable takes, this will be reused in 4.2.1.
3.1.2. Talent transferring the mouse to a new cage. Videographer: Obtain multiple usable takes, this will be reused in 4.2.2.
3.2. On the next morning, mark the tails of the mice housed in one cage to help identify them in the subsequent bleeding steps [1]. Make a nick in the tail vein [2] and draw 15 microliters of blood from the incision into a glass capillary [3], then quickly blow the blood into a microcentrifuge tube for T0 (pronounce ‘T-zero’) serum [4].
3.2.1. Talent marking a mouse’s tail. 
3.2.2. Use 2.2.1. 
3.2.3. Use 2.2.2.
3.2.4. Use 2.2.3.
3.3. Gavage mice with 20% intralipid using an 18-gauge gavage needle at a ratio of 15 microliters per gram of bodyweight, using the pre-fasting bodyweight [1]. Draw blood at 1, 2, 3, 4, 5, and 6 hours [2]. Videographer: This step is difficult and important!
3.3.1. Talent administering intralipid.
3.3.2. Use 2.2.2.
3.4. Spin the blood samples at 2,000 x g for 10 minutes in a microcentrifuge [1]. Transfer the supernatant, including the floating fat layer, to a PCR tube for storage. The supernatant can be stored at –20 degrees Celsius for several weeks until analysis [2].
3.4.1. Talent putting the blood in the centrifuge and closing the lid. Videographer: Talent will spike in some intralipid into serum samples to show the lipid layer after centrifugation. This should not be shown on camera.
3.4.2. Talent transferring supernatant into a PCR tube. 
3.5. After the last blood collection, stop the bleeding using septic powders [1], refill the feed in the cage, and make sure the mice show no signs of extreme stress [2]. Load 2 microliters of triglyceride standard and collected supernatants into a 96-well plate [3].
3.5.1. Use 2.3.1.
3.5.2. Use 2.3.3.
3.5.3. Talent loading triglyceride standard and collected supernatants into a few wells.
3.6. Add 200 microliters of triglyceride reagent [1] and let the plate incubate for 5 minutes at 37 degrees Celsius for color development [2]. Measure the absorbance at 500 nanometers with a reference wavelength of 660 nanometers in a plate reader and calculate the sample’s concentration [3].
3.6.1. Talent adding triglyceride reagent into a few wells.
3.6.2. Talent putting the plate in the incubator. 
3.6.3. Talent using the plate reader. Videographer: Obtain multiple usable takes, this will be reused in 4.9.1.

4. [bookmark: _Hlk53339604]β3 adrenergic receptor agonist CL 316,243 stimulated lipolysis assay
4.1. Prepare CL 316,243 (pronounce ‘C-L-3-1-6-2-3-4’) as a stock solution of 5 milligrams per milliliter in PBS [1] and store it at –20 degrees Celsius until use [2]. 
4.1.1. Talent preparing the CL 316,243 stock. 
4.1.2. Talent putting the solution in the freezer and closing the door.
4.2. In the morning, weigh the mice to calculate the amount of diluted CL compound solution needed for the experiment [1-TXT]. Transfer the mice into a new cage with free access to water, and fast them for 4 hours [2].
4.2.1. Use 3.1.1. TEXT: Administer 1 mg CL 316,243/kg bodyweight
4.2.2. Use 3.1.2. 
4.3. Make enough 1x CL compound solution from the 50x stock using PBS. Use PBS for the control treatment group [1-TXT]. 
4.3.1. Talent making 1x CL 316,243. TEXT: 1X CL 316,243: 0.1 mg/mL
4.4. Mark the tails of the mice housed in the same cage for easy identification during the bleeding steps [1]. Make a nick in the tail vein and draw 15 microliters of blood from the incision into a glass capillary, then quickly flow the blood into a microcentrifuge tube for the T0 sample [2].
4.4.1. Talent marking the mouse’s tail. 
4.4.2. Talent collecting blood from the mouse.
4.5. Inject diluted CL compound solution intraperitoneally at a volume of 10 microliters per gram of bodyweight [1]. Use a maximum of 5 mice for each 60-minute experiment, or 10 mice for a two-person team. Draw blood at 5, 15, 30, and 60 minutes after the injection [2].
4.5.1. Talent injecting CL 316,243 solution into the mouse.
4.5.2. Use 2.2.2.
4.6. After the last blood collection, stop the bleeding using septic powders [1], refill the feed in the cage, and make sure the mice show no signs of extreme stress [2].
4.6.1. Use 2.3.1. 
4.6.2. Use 2.3.3.  
4.7. Spin the blood samples at 2,000 x g and 4 degrees Celsius for 5 minutes in a refrigerated microcentrifuge [1], then transfer the supernatant to a PCR tube for storage. The supernatant can be stored at –20 degrees Celsius for several weeks until analysis [2].
4.7.1. Talent putting the samples in the centrifuge and closing the lid. 
4.7.2. Talent transferring the supernatant into a PCR tube. 
4.8. Load 1 microliter of 2x serially diluted glycerol standards and collected supernatants into a 96-well plate [1]. Add 100 microliters of free glycerol reagent [2], and let the plate incubate for 5 minutes at 37 degrees Celsius for the color to develop [3]. 
4.8.1. Talent loading standards and samples into a few wells.
4.8.2. Talent adding the free glycerol reagent to a few wells.
4.8.3. Talent putting the plate in the incubator and closing the door.
4.9. Measure the absorbance at 540 nanometers using a laboratory plate reader and calculate the concentration of each sample [1].
4.9.1. Use 3.6.3.



Results
5. Results: Changes in the lipid metabolic state of mice 
5.1. When C57BL6/J (pronounce ‘C-fifty-seven-black-six -J’) male mice were challenged by eight weeks of a high-fat-diet, total cholesterol levels were significantly elevated [1]. Meanwhile, serum triglyceride and NEFA (spell out ‘N-E-F-A’) were not [2], suggesting that triglyceride and NEFA in the blood are not predominantly influenced by chronic high-fat-diet challenge [3]. 
5.1.1. LAB MEDIA: Table 1. Video Editor: Emphasize the Cholesterol row. 
5.1.2. LAB MEDIA: Table 1. Video Editor: Emphasize the triglyceride and NEFA rows.
5.1.3. LAB MEDIA: Table 1. 
5.2. In the second cohort of mice, substrains of C57BL6 (pronounce ‘C-fifty-seven-black-six’) were fed the high-fat-diet for eight weeks, starting at eight weeks of age. Their serum triglyceride levels were compared after an oral intralipid challenge [1]. The 6J substrain had a significantly higher peak, indicating an enhanced absorption or a much slower triglyceride clearance [2].
5.2.1. LAB MEDIA: Figure 1. 
5.2.2. LAB MEDIA: Figure 1. Video Editor: Emphasize the red data.
5.3. For eight-week-old male C57BL6/J mice fed on normal chow, a single CL 316,243 (pronounce ‘C-L-3-1-6-2-3-4’) treatment led to a significant increase in serum glycerol [1]. 
5.3.1. LAB MEDIA: Figure 2. Video Editor: Emphasize the red data.
5.4. However, daily intraperitoneal pretreatment of mice with CL compound for one week led to a blunted reaction to the CL compound treatment, suggesting a quick development of resistance to the compound [1]. 
5.4.1. LAB MEDIA: Figure 2. Video Editor: Emphasize the black data.






Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. Simplicity is both the power and weakness of this protocol. It does not impose a significant technical hurdle on experimenters, but the results need careful interpretation.

6.1.1.  3.6.3.

6.2. Measurement of a specific lipid molecule by mass spectrometry or more comprehensive lipidomics should be performed for follow up studies. An isotope-tracing technique is usually used to understand the flux of lipid metabolism. 

6.2.1. 4.7.2.
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