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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?  N  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Y
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as possible.

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. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

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

4. Filming location: Will the filming need to take place in multiple locations?   Yes
If Yes, how far apart are the locations? 5 minutes walking distance	Comment by Kel Vin Tan: Please make note of the exact location for BAT dissection to take place.

To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  25
Number of Shots:  37 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Kel Vin Tan: Using PET/MR imaging allows researchers to obtain a higher quantitative measure of metabolically active brown and beige adipose tissues in the whole body of living subjects. Our methodology provides in-depth instructions on how to identify and quantify brown and beige adipose tissue depos in mice.

REQUIRED: What is the main advantage of this technique?
1.2. Kel Vin Tan: The main advantage of this technique in studying activation of adipose tissue depos is that it allows acquisition and combination of PET and MRI scans under both thermoneutral and cold activation conditions of the same subject.
1.3. 
OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?	Comment by Kel Vin Tan: @Hannah: Do you want to take over on mainly related to the application of PET/MR imaging for the following request?
1.4. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.5. Kel Vin Tan: This methodology can be easily transferred to any preclinical system, or modified into high throughput format by simultaneously imaging multiple mice using a specially designed animal bed, thereby increasing the statistical power and confidence in the imaging data at a reduced cost and time.

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.



Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Enter name of author who will introduce demonstrator, a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.7.1. INTERVIEW: Author saying the above. 
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.8. Procedures involving animal subjects follow the Animal Care Guidelines of The University of Hong Kong.


Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. Interscapular Brown Adipose Tissue (iBAT) Dissection	Comment by Kel Vin Tan: This step should be performed in the laboratory instead of imaging lab.
2.1. To harvest the interscapular brown adipose tissue, place an anesthetized, 8-week-old, C57BL/6 (C-fifty-seven-black-six) mouse onto a heating pad [1-TXT] and make a 2-centimeter incision along the dorsal midline [2]. 	Comment by Bridget Colvin: Authors: Do you want our voiceover talent to say “interscapular brown adipose tissue” or “eye-bat” or “eye-B-A-T” or other?
	Comment by Kel Vin Tan: Should say in full: “Interscapular brown adipose tissue, or eye-bat”
2.1.1. WIDE: Establishing shot of talent placing the mice on the heating pad. TEXT: See text for full mouse preparation details
2.1.2. Talent making the incision.

2.2. Remove the iBAT pads from both sides of the abdomen [1-TXT]. After the bleeding stops, use 7-millimeter stainless steel wound clips to close the incision [2-TXT].
2.2.1. Talent removing the iBAT pads. TEXT: Sham group: Make incision but leave iBAT intact
2.2.2. Shot of tissue without bleeding, then incision being closed TEXT: Repeat for each mouse

2.3. When all of the iBAT has been collected, house the mice in an intensive care unit for 14 days [1]. Administer 5 milligram per kilogram meloxicam to the mice for 6 days [2] and remove the clips as soon as the wound has healed [3-TXT]. 
2.3.1. Talent placing mouse into ICU.
2.3.2. Talent administering meloxicam.
2.3.3. Shot of healed wound, then clip(s) being removed. TEXT: i.e., 7-10 d
3. Micro-Positron Emission Tomography (PET)/Magnetic Resonance (MR) Setup 
3.1. To enable automated, sequential PET (pet)-MR (M-R) scans, prior to the imaging session [1], set the discrimination level to 400 to 600 kilo-electron volts, the study isotope to F-18, the coincidence mode to 1 to 5, and the scanning time to 20 minutes to set the workflow for PET acquisition[2].
3.1.1. WIDE: Talent at the computer, opening software, with monitor visible in frame. Videographer: Obtain a few shots of talent clicking the mouse and typing on the keyboard to be used for b-roll throughout the video
3.1.2. SCREEN: To be provided by Authors: Setting of PET parameters.

3.2. To acquire T1 (T-one)-weighted magnetic resonance for attenuation correction, set the Gradient Echo-3D parameters. To acquire T2-weighted magnetic resonance as an anatomical reference, set the Fast-spin Echo 2D parameters [1-TXT].
3.2.1. SCREEN: To be provided by Authors: T1- and T-2 weighted MR parameters being set TEXT: See text for full T1- and T2-weighted MR parameter setup details

3.3. To allow reconstruction of the PET images, use the Tera-Tomo 3D algorithm with the coincidence mode set to 1 to 3, and with the decay, dead-time, random, attenuation, and scatter corrections set to create images with an overall voxel size of 0.3 cubic millimeters [1].
3.3.1. SCREEN: To be provided by Authors: PET being reconstructed using the Tera-Tomo 3D algorithm.

4. Micro-PET/MR Calibration and [18F]FDG Injection
4.1. One day before the start of the imaging study, to check the accuracy of the PET quantitation, put on the appropriate PPE [1] and fill a 5-milliliter syringe with [18F]FDG as recommended by the manufacturer [2-TXT]. Use a dose calibrator to record the activity of the syringe [3] and note the time of the measurement [4]. Authors: Please confirm how you would like the JoVE voiceover talent to pronounce [18F]FDG.	Comment by Kel Vin Tan: To be pronounced as: Eighteen-F-F-D-G
4.1.1. WIDE: Talent, wearing gloves and goggles, clips a dosimeter onto labcoat
4.1.2. Talent loading syringe. TEXT: e.g., 140-220 mCi/5-8 MBq in water or saline
4.1.3. Talent using the dose calibrator.
4.1.4. Talent noting the time.

4.2. In the software, use the Interpolated Ellipse ROI (R-O-I) to draw a volume-of-interest on the reconstructed image [1] and compare the recovered activity to the value measured using the dose calibrator [2].	Comment by Bridget Colvin: Authors: What reconstructed image? The mice have not been imaged yet.	Comment by Kel Vin Tan: This is a quality control analysis outlined in Step 4.1 (a syringe is used to perform calibration test on the system). This reconstructed image comes from the syringe with radioactivity scanned in previous step.
4.2.1. SCREEN: To be provided by Authors: Interpolated Ellipse ROI being selected and ROI being drawn 
4.2.2. Talent comparing values, with monitor visible in frame TEXT: Recovered activity for well-calibrated scanner accurate within plus or minus 5%

4.3. On the day of the imaging experiment, use forceps to carefully place the [18F]FDG stock vial behind an L-block table top shield [1] and dilute an aliquot of radioisotope in 100-150 microliters of sterile saline to a total activity concentration of 200-250 microcuries [2].
4.3.1. Talent placing vial behind shield
4.3.2. Talent adding FDG to saline

4.4. Draw the [18F]FDG solution into a 1-milliliter syringe equipped with a needle [1] and measure the radioactivity with the dose calibrator as demonstrated [2].
4.4.1. Talent drawing the solution into a syringe.
4.4.2. Talent measuring the radioactivity with a dose calibrator.

4.5. Record the weight of the mouse to be imaged [1] before injecting the [18F]FDG solution into a tail vein [2]. Take note of the injection time [3] and the residual radioactivity of the syringe to enable decay correction [4].
4.5.1. Talent weighing the mouse.
4.5.2. Talent injecting the [18F]FDG solution.
4.5.3. Talent noting the injection time.
4.5.4. Talent checking radioactivity with dose calibrator.

4.6. Then place the mouse back into its cage for 60 minutes [1]. To calculate the injected [18F]FDG activity, subtract the activity in the syringe before the injection from the activity measured after the injection [2].
4.6.1. Talent putting the mouse in the cage.
4.6.2. BLACK TEXT WHITE BACKGROUND: Injected activity (µCi or MBq) = Activity in syringe before injection – activity in syringe after injection

5. Micro-PET/MR Acquisition
5.1. At the end of the radioisotope uptake period, turn on the air heater for the mouse bed of the micro-PET-MR scanner [1]. Place the anesthetized, FDG-injected mouse onto a respiratory pad in the scanner bed [2-TXT] and perform a scout view to determine the mouse position [3].
5.1.1. WIDE: Talent turning on the air heater.
5.1.2. Talent placing mouse into scanner bed. TEXT: See text for mouse temperature and respiration monitoring details
5.1.3. Talent at imager, acquiring scout view, with monitor visible in frame

5.2. Adjust the position of the mouse bed such that the entire body can be observed, ensuring that the center of the MRI field of view coincides with the center of the body [1].
5.2.1. SCREEN: To be provided by Authors: Bed position being adjusted

5.3. Under PET Acquisition, select Scan Range on Previous Acquisition to use the scout view position and click Prepare to move the animal bed from MR to PET. Select OK to initiate the PET scan [1]. 
5.3.1. SCREEN: To be provided by Authors: Selecting Scan Range on Previous Acquisition, clicking Prepare, selecting OK.

5.4. Record the injection dose and time measured before and after [18F]FDG administration in the Radiopharmaceutical Editor and enter the weight of the mouse under the Subject Information menu [1].
5.4.1. SCREEN: To be provided by Authors: Recording the injection dose and time measured in the Radiopharmaceutical Editor, entering weight of the mouse.

5.5. Once the PET scan is complete, select Prepare to move to MR imaging and complete all of the MR acquisitions in the study list window. Select OK to start the MR scans [1].
5.5.1. SCREEN: To be provided by Authors: Selecting Prepare, Selecting OK.

5.6. After the whole workflow has completed, briefly evaluate the quality of the acquired MR images in the post-processing software [1] and click Home to move the mouse bed from MR to the original position [2-TXT].
5.6.1. SCREEN: To be provided by Authors: Shot of acquired images
5.6.2. SCREEN: To be provided by Authors: Home button being clicked. TEXT: Repeat for each mouse

5.7. When all of the mice have been imaged, to reconstruct the data, in the Raw Scan menu, select PET Acquisition to load the completed PET scan and select T1-weighted MR Acquisition to allow a material map to be created [1]. Then use the Tera-Tomo 3D algorithm to reconstruct the data as demonstrated [2].
5.7.1. SCREEN: To be provided by Authors: Select PET Acquisition and T1-weighted MR Acquisition/map being created
5.7.2. SCREEN: To be provided by Authors: Algorithm being performed/data being reconstructed OR Shot of reconstructed data



Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the question below. Please do not include steps that will be screen-captured and do not list entire sections.

Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Step 2.2 – Harvesting brown adipose tissue
Step 2.3 – Mouse recovery
Step 4.4 – FDG dispensing
Step 4.5 – FDG injection
Step 5.1 – Start of PET/MR acquisition 



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 145. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

6. Results: [18F]FDG Uptake in iBAT and Interscapular White Adipose Tissue (iWAT) After Cold Treatment	Comment by Kel Vin Tan: Should be “inguinal” instead of “interscapular”
6.1. The removal of iBAT prior to cold treatment alters the activity of the inguinal white adipose tissue, or iWAT [1], as indicated by the remarkable increase in [18F]FDG uptake observed in iWAT  by micro-PET-MR imaging [2].	Comment by Bridget Colvin: Authors: Do you want our voiceover talent to say “eye-watt” or “interscapular white adipose tissue” or “eye-W-A-T” or other?	Comment by Kel Vin Tan: Should say in full: “inguinal white adipose tissue, or eye-wet” 
6.1.1. LAB MEDIA: Figure 1C.
6.1.2. LAB MEDIA: Figure 1C. Video Editor: Emphasize the white arrows 

6.2. In addition, multilocular adipocytes [1], which are characteristically observed in beige adipose tissue, are more pronounced in iWAT from mice after iBAT removal [2] compared to the adipocyte morphology observed in iWAT from sham operated animals [3].
6.2.1. LAB MEDIA: Figure 1D.
6.2.2. LAB MEDIA: Figure 1D. Video Editor: Emphasize the iBATx panel
6.2.3. LAB MEDIA: Figure 1D. Video Editor: Emphasize the sham panel

6.3. Cold treated, sham operated mice demonstrate a markedly elevated [18F]FDG uptake in iBAT [1]. Mice with their iBAT removed prior to cold treatment show the highest [18F]FDG uptake in the iWAT [2].
6.3.1. LAB MEDIA: Figure 2A. Video Editor: Emphasize the uptake (red area) pointed to by the yellow arrow in the middle figure (6 °C). Authors: Please check that the correct figure is matched with result in 6.3. The figure citation seemed incorrect in the text manuscript.
6.3.2. LAB MEDIA: Figure 2B. Video Editor: Emphasize the uptake (red areas) pointed to by the white arrows in the right figure [6 °C (iBATx)]. Authors: Please check that the correct figure is matched with the result in 6.4. The figure citation seemed incorrect in the text manuscript.

6.4. Indeed, cold exposure causes a 7-fold increase in [18F]FDG uptake in the iBAT of sham operated mice [1], while the removal of iBAT in the cold-induced mice results in an 8-fold increase in [18F]FDG uptake [2], compared to thermoneutral mice, in which only a modest, 2-fold increase is observed [3]. 
6.4.1. LAB MEDIA: Figure 2C. Video Editor: Emphasize the high uptake (red) at 6°C in the iBAT graph
6.4.2. LAB MEDIA: Figure 2C. Video Editor: Emphasize the highest uptake (green) at 6°C (iBATx) in the iWAT graph
6.4.3. LAB MEDIA: Figure 2C. Video Editor: Emphasize grey data clusters in both graphs



Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
7.1. Kel Vin Tan: (Step 5.2) When attempting this procedure, it is important to position each mouse in the similar manner for each PET/MRI acquisitions to improve visualization and quantification of brown and beige adipose tissues at different region.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
7.2. Kel Vin Tan: Following this method, and together with other MRI methods such as diffusion-weighted imaging or thermometry, will provide more insights into the spatial distribution and prevalence of brown and beige adipose tissues in mice that can potentially be translated into human. 
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?	Comment by Kel Vin Tan: @Hannah: Can you answer this?
7.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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