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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)   No
We will only use confocal microscopy to take immunofluorescence images of the samples. No complex dissection and microinjection technique are involved. 

Can you record movies/images using your own microscope camera? (Y/N) Yes
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.

2. Does your protocol include software usage? (Y/N) Yes
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.

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. (You do not need to include steps that will be screen captured. Please do not list entire sections.)

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. (Please do not list entire sections.)

5. Will the filming need to take place in multiple locations? (Y/N) Yes
If yes, how far apart are the locations? The main lab is on the 4th floor and the microscopy is on the 6th floor of the same building. 



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. Kai Sun: Recent studies have highlighted the critical role of angiogenesis and sympathetic innervation in adipose tissue remodeling, during the development of obesity [1]. 

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

1.2. Xin Li: Here, we demonstrate a modified immunofluorescent method that efficiently stains blood vessels and nerve fibers in adipose tissue.  Our approach is straightforward and efficient with no compromise on staining efficiency and quality [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. Zhengmei Mao:  We acquire the images using confocal microscopy; the high resolution of the images allows us to reconstruct the blood vessel network and accurately analyze its characteristics [1].

1.3.1. INTERVIEW: Named talent says 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)

1.4. All procedures containing animal subjects have been approved by the Animal Welfare Committee of the University of Texas Health Science Center at Houston [1].

1.4.1. Title Card



Section - Protocol
2. Adipose Tissue Collection and Antibody Incubation
2.1. Begin this procedure with anesthesia and perfusion of 6-week-old C57BL/6J male mice as detailed in the text protocol [1]. 
2.1.1. MED: Talent works on lab bench, preparing for dissection of mouse that has had perfusion.
2.2. Dissect white and brown adipose tissues from the mice [1].  Use scissors to break the tissue samples into small pieces of chunk [2-TXT].  
2.2.1. CU: Mouse as talent dissects white and brown adipose tissues.  Avoid showing the animal’s face.  [Shots 2.2.1 and 2.2.2 combined]
2.2.2. ECU: Tissue samples as talent breaks them up into small pieces of chunk.  TEXT: approximately 5 mm x 5 mm x 3 mm 
2.3. Transfer the small chunks with the sterilized tweezers into the tissue embedding cassettes with proper labeling of the tissue samples on the cassettes [1].  Immerse the embedding cassettes containing tissue samples into the fixation solution at 4 degrees Celsius for 24 to 48 hours [2-TXT].
2.3.1. CU: Tissue embedding cassettes with proper labeling as talent transfers the small chunks there with sterilized tweezers. (Videographer Comment: Use parts of 2.2.1) (Editor: I’m not sure which parts they want used here)
2.3.2. CU: Talent immerses the embedding cassettes containing tissue samples into the fixation solution.  TEXT: 1% PFA in 1x PBS, pH 7.4
2.4. Transfer the small chunks with sterilized tweezers into a petri dish [1].  Wash the samples three times with fresh 1x PBS buffer at 0.5 milliliters per wash [2].
2.4.1. CU: Petri dish as talent transfers the small chunks there.
2.4.2. MED: Talent washes the samples with fresh 1x PBS buffer.  Use labeled containers.
2.5. Now, cut the fixed tissue samples into approximately 2 cubic millimeter cubes with the sterilized scissors [1].  For permeabilization, transfer the samples into a 1.5 milliliter tube containing 1 milliliter of 1% Triton-PBS buffer and gently rotate the tubes at room temperature for 1 hour at 18 rpm [2].
2.5.1. ECU: Fixed tissue samples as talent cuts them into approximately 2 cubic millimeter cubes with the sterilized scissors.
2.5.2. CU: Tubes with samples in 1-PBS-TX as they rotate.
2.6. After an hour, carefully remove the 1% Triton-PBS buffer by aspiration [1].  Wash the samples 3 times by adding the 1x PBS directly into the same tubes [2].  During each wash, invert the tubes several times [3].
2.6.1. CU: Tube as talent carefully removes the 1x PBS-TX by aspiration.
2.6.2. MED: Talent washes the samples by adding 1xPBS to the tubes. Use labeled containers.
2.6.3. CU: Tubes as talent inverts them. (Videographer Comment: Mis-slated 2.6.2)
2.7. For blocking, add 0.5 milliliters of blocking buffer to the samples and incubate at room temperature for 2 hours with gentle rotation [1].
2.7.1. CU: Samples in blocking buffer, gently rotating. Use 2.5.2
2.8. To prepare 0.4 milliliters of primary antibody solution, dilute 2 microliters of anti-endomucin and 2 microliters of anti-tyrosine hydroxylase antibodies into 396 microliters of blocking buffer [1-TXT].  Vortex and spin down to recover the volume [2].  
2.8.1. MED: Talent dilutes 2 microliter of anti-endomucin and 2 microliter of anti-tyrosine hydroxylase antibodies into 396 microliters of blocking buffer.  Use labeled containers.  TEXT: See text for antibody concentrations
2.8.2. CU: Tube as it is vortexed.
2.9. Now, carefully remove the blocking buffer from the tissue chunks [1].  Add 100 microliters of the prepared primary antibody solution into tubes and incubate at 4 degrees Celsius overnight [2].
2.9.1. CU: Tube as talent carefully removes the blocking buffer from the tissue chunks.
2.9.2. MED: Talent adds 100 microliters of the prepared primary antibody solution into tubes.
2.10. The next day, carefully collect the primary antibody solution for reuse if desired [1].  Wash the samples three times with 1x PBST, at 500 microliters per wash, for 30 minutes with gentle rotation at 18 rpm [2].
2.10.1. CU: Tube as talent collects the primary antibody solution.
2.10.2. MED: Talent washes the samples.  Use labeled containers.
2.11. For the preparation of secondary antibody solution, dilute 2 microliters of fluorophore conjugated anti-goat IgG, and 2 microliters of fluorophore-conjugated anti-rabbit IgG, into 396 microliters of blocking buffer [1].  Vortex and spin briefly to collect all the liquid [2].
2.11.1. CU: Talent dilutes 2 microliter of fluorophore conjugated anti-goat IgG and 2 microliter of fluorophore-conjugated anti-rabbit IgG into 396 microliters of blocking buffer.  Use labeled containers.
2.11.2. MED: Talent transfers the tubes from the vortex to the table top centrifuge.
2.12. Now, remove the last wash buffer from the samples [1].  Add 100 microliters of secondary antibody solution into tubes [2].  Incubate the samples at room temperature for 2 hours with gentle rotation at 18 rpm [3]. 
2.12.1. MED: Talent removes the last wash from the samples.
2.12.2. CU: Sample tubes as talent adds 100 microliters of secondary antibody solution into tubes. Wrap the tubes with foil to protect from light.
2.12.3. CU: Sample tubes as talent places them on the rotator.
2.13. After carefully removing the secondary antibody solution, wash the samples 3 times with 1x PBST, at 500 microliters per wash, for 30 minutes each, with gentle rotation at 18 rpm [1].
2.13.1. MED: Talent begins washing the samples with 1x PBST from a labeled container.
2.14. For optical clearance, immerse the samples in 1 milliliter of 90% glycerol and keep the samples at 4 degrees Celsius in darkness until they become transparent [1].
2.14.1. CU: Samples as talent immerses them in 1 mL of 90% glycerol and wraps the tubes with foil to protect from light.  
2.15. Adhere a silicone isolator to the slide to create a well for volume imaging.  Keep the height of the silicone isolator to or slightly less than that of sample [1-TXT]. 
2.15.1. CU: Slide as talent adheres a silicone isolator to create a well.  TEXT: See text for alternative method
2.16. Carefully transfer the samples into the well and fill it with the mounting medium [1].  Lay a coverslip on the surface and seal the corners of the cover slip with high viscosity medium [2].  
2.16.1. CU: Samples as talent carefully transfers it into the well and fills with mounting medium. [Shots 2.16.1 and 2.16.2 combined]
2.16.2. ECU: Slide as talent lays a cover slip on the surface and seals the corners of the cover slip with high viscosity medium.
2.17. Let the mounting medium cure for 24 hours at room temperature in darkness [1].  After curing is complete, fully seal the edges of the coverslip for optimum sample longevity [3].
2.17.1. MED: Talent places the slides in a black plastic box and covers.
2.17.2. CU: Slide as talent fully seals the edges of the coverslip.
3. [bookmark: _GoBack]Image Acquisition and Analysis of Blood Vessel and Nerve Fiber Networks
3.1. Acquire Z-stack images with the 20x objective of a confocal microscope and its corresponding software [1].
3.1.1. MED: Talent working at the computer. 
3.2. Start the system.  Click on the Configuration tab and activate both the argon laser and HeNe 633 (He-knee 633) laser.  Click on the Acquire tab.  In the Visible laser lines panel, move the corresponding intensity sliders up to choose the laser lines of 488 nanometers and 633 nanometers.  Initially, the intensities can be set to 20 to 30 percent [1]. 
3.2.1. SCREEN: To be provided by the authors – Screen capture movie as talent selects the Configuration tab and activates the argon laser and He Ne 633 laser.  Talent selects the Acquire tab followed by Visible to choose the laser line of 488 nanometers and 633 nanometers, and sets intensities to 20-30% initially. Authors, please upload this screen capture to your project page.  
3.3. Now, select the 488/561/633 triple dichroic mirror.  Activate the photomultipliers by clicking on the Active checkboxes.  Choose photomultiplier1 for the emission excited by the 488 nanometer laser, and photomultiplier3 for that of the 633 nanometer laser [1].  
3.3.1. SCREEN: To be provided by the authors – Screen capture movie as talent selects the 488/561/633 triple dichroic mirror.  Then talent activates the PMTs by selecting the Active button, then choosing PMT1 for 488 nanometers and PMT3 for 633 nanometers. Authors, please upload this screen capture to your project page.  
3.4. Set the wavelength range to between 500 and 550 nanometers for photomultiplier1, and 650 to 750 nanometers for photomultiplier3.  Select the pseudo-color to be used for image display by double clicking the colored rectangle beside each photomultiplier, and choosing a color from the pop-up menu [1].
3.4.1. SCREEN: To be provided by the authors – Screen capture movie as talent sets the wavelength range to 500 to 550 nanometers for PMT1 and 650-750 nanometers for PMT3.  Talent selects the pseudo-color to be used for image display by double clicking the colored rectangle beside each PMT and choosing a color from the pop-up menu. Authors, please upload this screen capture to your project page.  
3.5. Now, click on Live to check the image of the samples.  Use the z-Position knob to select a plane of focus within the XY region of interest.  Adjust the brightness of the images by tuning the laser intensity, smart gain, and offset [1].  
3.5.1. SCREEN: To be provided by the authors – Screen capture movie as talent selects Live to view an image of the samples.  Talent uses the z-Position knob to select a plane of focus within the XY region of interest.  Talent adjusts the brightness of the images by tuning the laser intensity, smart gain, and offset. Authors, please upload this screen capture to your project page.   
3.6. For each fluorescence channel, perform this adjustment under the QLUT (Quick Look Up Table) display mode.  Click on the QLUT button to enter the QLUT mode, in which saturated pixels are displayed in blue to aid the setting of appropriate brightness level.  Click twice on the QLUT button to go back to the pseudocolor display mode [1].
3.6.1. SCREEN: To be provided by the authors – Screen capture movie as talent clicks on the QLUT button to enter the QLUT mode.  Talent clicks on the QLUT button to enter the QLUT mode, in which saturated pixels are displayed in blue.  Talent clicks twice on the QLUT button to go back to the pseudocolor display mode. Authors, please upload this screen capture to your project page.  
3.7. While scanning, turn the Z-Position knob counterclockwise to move the plane of focus to one end of the volume of interest.  Then, click on the End arrowhead to set the scanning end position [1].  
3.7.1. SCREEN: To be provided by the authors – Screen capture movie as talent turns the Z-Position knob counterclockwise to the plane of focus to one end of the volume of interest and then clicks on the End arrowhead to set the scanning end position. Authors, please upload this screen capture to your project page.  
3.8. Turn the Z-Position knob clockwise to move the plane of focus through the specimen to the other end of the volume of interest.  Then, click on the Begin arrowhead to set the scanning begin position [1]. 
3.8.1. SCREEN: To be provided by the authors – Screen capture movie as talent turns the Z-Position knob clockwise to move the plane of focus through the specimen to the other end of the volume of interest and then clicks on the Begin arrowhead to set the scanning begin position. Authors, please upload this screen capture to your project page.   
3.9. Adjust the z-step size to 3 microns.  Change the image quality by selecting a format of 1024 by 1024, a speed of 100 Hertz, and a line average of 2.  Select Start to initiate the z-stack image acquisition [1].
3.9.1. SCREEN: To be provided by the authors – Screen capture movie as talent adjusts the z-step size to 3 microns.  Talent changes the image quality by selecting a format of 1024 by 1024, a speed of 100 Hertz, and a line average of 2.  Talent selects Start to initiate the z-stack image acquisition. Authors, please upload this screen capture to your project page.  
3.10. For maximum projection of the acquired image stack, click on Process tab and then Tool.  Select 3D Projection and enter Maximum in the method list without changes to X, Y and Z.  Set Threshold to 0.  Click on Apply.  The maximum intensity of the Z-volume will be stacked into a 2D image which is displayed [1].
3.10.1. SCREEN: To be provided by the authors – Screen capture movie as talent selects the Process tab then Tool, then selects 3D Projection and enters Maximum in the method list without changes to X, Y, and Z. Talent sets Threshold to 0 and selects Apply.  The 2D image is displayed. Authors, please upload this screen capture to your project page.  
3.11. To analyze the 2D images via open source software, open the stacked images in the software.  Adjust Vessel diameter and intensity until all the vessel structures can be properly selected.  Select Run analysis and export the data following guidance of the software [1]. 
3.11.1. SCREEN: To be provided by the authors – Screen capture movie as talent opens the stacked images in the software.  Talent adjusts Vessel diameter and intensity until all the vessel structures can be properly selected.  Talent selects Run analysis and exports the data. Authors, please upload this screen capture to your project page.  
3.12. To analyze the 3D images via the licensed software, open the raw data of images with the software.  Adjust the intensity threshold and other parameters until the vessel structures in each layer of the z-volume are properly segmented [1].
3.12.1. SCREEN: To be provided by the authors – Screen capture movie as talent opens the raw data of images with the software.  Talent adjusts the threshold and other parameters until the vessel structures in each layer of the z-volume are properly segmented. Authors, please upload this screen capture to your project page.  
3.13. Skeletonize the resulting binarized (by-nahr-ized) image stack to obtain a spatial graph.  Analyze the selected segment characteristics and export the data following the guidance of the software [1].
3.13.1. SCREEN: To be provided by the authors – Screen capture movie as talent skeletonizes the image stack, analyzes the segment characteristics and exports the data.
3.13.2. MED: Talent works to analyze the data at the computer. (Author Comment: Two videos were taken of the analysis of the data. One of them has a rotating movement of a network. If this shot is chosen to be used, it belongs to 3.13. Another video has blue patches moving from front to back or back to front. If this shot is chosen to be used, it belongs to 3.12. Within 3.13 or 3.12, either the MED or the SCREEN can come first, whichever the editors prefer.)


Section – Results
4. Results: Whole Mount Co-immunofluorescence Staining of Blood Vessels and Nerve Fibers in Adipose Tissues. 
4.1. The distal region of the epididymal white adipose tissue… [1], the medial region of the dorsolumbar subcutaneous white adipose tissue…  [2], and the medial region of the interscapular brown adipose tissue, were collected [3].
4.1.1. LAB MEDIA: Figure 1_For video.ai - Video editors, please emphasize the black asterisk in the left panel.
4.1.2. LAB MEDIA: Figure 1_For video.ai - Video editors, please emphasize the white asterisk in the left panel.
4.1.3. LAB MEDIA: Figure 1_For video.ai - Video editors, please emphasize the black asterisk in the right panel.
4.2. After whole-mount staining, the tissue chunks were mounted and imaged with the confocal microscope [1].  More blood vessels were positively stained with anti-endomucin antibody in the glycerol-incubated subcutaneous white adipose tissue, suggesting that the clearing step is critical for complete staining of the blood vessels [2].
4.2.1. LAB MEDIA: Figure 3_For video.ai 
4.2.2. LAB MEDIA: Figure 3_For video.ai - Video editors, please emphasize the right panel.
4.3. To determine whether blood vessels and nerve fibers exhibit different patterns among the depots with this method, co-immunofluorescence staining was performed in adipose tissue [1] with antibodies for anti-endomucin to show blood vessels… [2] and with anti-tyrosine hydroxylase to show nerve fibers [3].  
4.3.1. LAB MEDIA: Figure 5_For video.ai 
4.3.2. LAB MEDIA: Figure 5_For video.ai - Video editors, please emphasize the leftmost column.
4.3.3. LAB MEDIA: Figure 5_For video.ai - Video editors, please emphasize the center column.
4.4. Interestingly, results showed that there were significantly more blood vessels and nerve fibers [1] in brown adipose tissue… [2] as compared to white adipose tissue [3].
4.4.1. LAB MEDIA: Figure 5_For video.ai 
4.4.2. LAB MEDIA: Figure 5_For video.ai - Video editors, please emphasize the bottom row.
4.4.3. LAB MEDIA: Figure 5_For video.ai - Video editors, please emphasize the top and middle row.
4.5. Among the white adipose tissue, the subcutaneous white adipose tissue exhibited higher blood vessel density… [1] than the epididymal white adipose tissue [2].  Of note, while the nerve fibers expanded in parallel with the blood vessels, they did not show significant co-localization [3].
4.5.1. LAB MEDIA: Figure 5_For video.ai - Video editors, please emphasize the middle row.
4.5.2. LAB MEDIA: Figure 5_For video.ai - Video editors, please emphasize the top row.
4.5.3. LAB MEDIA: Figure 5_For video.ai - Video editors, please emphasize the right column.
4.6. The vessel area, number of junctions, and tube length were then quantitatively measured with the 2D-method in these three types of adipose tissue, and found similar results [1].
4.6.1. LAB MEDIA: Figure 6_For video.ai

4.6.2. 

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

5.1. Kai Sun: This method efficiently co-stains blood vessels and nerve fibers in adipose tissue.  It serves as a useful tool for studying the dynamic changes in adipose tissue during the development of obesity [1]. 

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
5.2. Xin Li: Paraformaldehyde is toxic.  Please carry out PFA involved steps in a fume hood, avoid skin contact and inhalation, and properly handle the PFA waste [1].

5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
5.3. Zhengmei Mao: Because the laser beams of a confocal microscope can harm the eye, avoid eye exposure to the beams coming out of the objective [1].  

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