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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) N If yes, please list make and model of your microscope: and specify the steps by number/short description: 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) N
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps 2.3, 2.4, 3.4, 5.3, 5.5

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  N/A
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Procedural Narrative:
The overall goal of this procedure is to isolate adipose tissue immune cells. (Intro) This is accomplished by first removing the epididymal fat pads. (P1) In the second step, the adipose tissue is digested with collagenase. (P2) Next, the adipose tissue stromal vascular fraction is isolated via differential centrifugation. (P3) In the final step, the adipose tissue immune cells are labeled with fluorophore-conjugated primary antibodies. (P4) Ultimately, the proportion of viable macrophages and T cells residing in the adipose tissue can be quantified by flow cytometry. (P5)
from JoVE_Schematic_overview.tif unless otherwise indicated

(P1) if possible, graphic version of open mouse (without pins) OR graphic of mouse, then epididymal fat pad “moving” from mouse abdomen 
(P2) 3.2.1: Talent places homogenate into shaker 
(P3) show tube with cells and orange media without grey pellet/triangle and with cells dispersed evenly throughout media, then have cells swirl into the top layer like the final image and have grey pellet/triangle appear in bottom of tube, both with appropriate accompanying bracketed text on right side of tube (e.g. “Adipocytes” and “Stromal Vascular Fraction”)
(P4) show cell in bottom right of figure, then have red- and green-tagged antibodies appear and attach to cell
(P5) with “viable macrophages” show density plot from bottom left of figure; with “and T cells” pleas show Authors: please provide appropriate density plot showing T cells (e.g., similar to CD4 by CD8 plots from Fig 2 would work)
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   

· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.

· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Alyssa Hasty:  This method can help answer key questions in the immunometabolism field, such as how do immune cell populations in the adipose tissue change following genetic, pharmacologic, or nutritional manipulation?
1.2. **Alyssa Hasty: Demonstrating the procedure will be Arion Kennedy and Jeb Orr, postdocs from my laboratory. 
1.2.1. Interview style: Author saying the above 

1.2.2. The named post docs look up from workbench or desk or microscope and acknowledge camera.

1.2 was filmed 2 times.  Once with Alyssa, Jeb, and Arion standing together, and once with Alyssa speaking alone and separate shots of Jeb and Arion by a research bench.
Protocol (read by voice talent at JoVE):
Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Harvesting and preparation of adipose tissue
2.1. After thoroughly wetting the fur of the euthanized animal with 70% ethanol, make an incision at the level of the xiphoid process and open the thoracic cavity to expose the heart, taking care not to sever any major blood vessels.
2.1.1. WIDE: Talent at bench, spraying ethanol on mouse (Videographer: Get more Talent than mouse in frame)  (TEXT: Euthanasia by cervical dislocation of deeply anesthetized mouse) 
2.1.2. CU (of mouse upper abdomen/chest only): Few seconds of incision being made in mouse chest

2.1.3. CU (or mouse upper abdomen/chest only): Last few seconds of thoracic cavity being opened/heart being exposed (TEXT: Leave diaphragm intact)
2.2. Next, clip the right atrium to allow the blood and perfusate to exit the circulatory system. Then use a pair of forceps to grasp the heart and gently insert a needle through the apex into the left ventricle.
2.2.1. ECU/CU: Shot of right atrium being clipped and few seconds of blood leaving heart (TEXT: Remove excess pericardial adipose tissue from obese mice) (Videographer: Combine 2.2.1. and 2.2.2. as appropriate)
2.2.2. ECU/CU: Shot of heart being grasped with forceps, then needle being inserted into left ventricle (Videographer: Combine 2.2.1. and 2.2.2. as appropriate)
2.3. Now slowly perfuse the mouse with 15 ml of sterile PBS. Then open the peritoneal cavity and remove the perigonadal fat pads, using care to avoid any gonadal tissue. 
2.3.1. ECU/CU: Few seconds mouse being perfused (TEXT: Reduce perfusion rate if lungs fill/expand)

2.3.2. ECU/CU: Shot of open peritoneal cavity, then few seconds of fat pads being removed 

2.4. Place the fat pads in a weigh boat on ice containing 2 ml of magnesium- and calcium-free DPBS supplemented with 0.5% BSA, and then mince the adipose tissue into fine pieces.  This is what the fat should look like upon completion of mincing.
2.4.1. MED: Talent placing at least one fat pad into weigh boat on ice (TEXT: Limit 1.2 g adipose tissue/weigh boat)
2.4.2. CU: Few seconds of fat pads being minced into fine pieces
2.4.3. CU: Fat pad after completion of mincing.
3. Collagenase digestion
3.1. Now pour the minced adipose tissue homogenate into a 50 ml conical tube. Rinse the weigh boat with 1 ml of DPBS supplemented with BSA and pour the wash into the conical tube.  Next, rinse the weigh boat with 3 ml of collagenase solution and pour the wash into the tube.
3.1.1. WIDE: Talent pouring minced tissue into 50 ml tube
3.1.2. MED: Talent adds DPBS to weigh boat, then pours wash into 50 ml tube
3.1.3. MED: Rinse weigh boat with collagenase digest solution.
3.2. Incubate the homogenate in a rotational shaker for 20 minutes at 200 rpm and 37⁰C. Then add 10 ml of BSA-supplemented DPBS to the homogenate. Using a 10 ml serological pipette, next triturate the digested homogenate several times and place the tube on ice.  
3.2.1. MED: Talent places homogenate into shaker (TEXT: 20 min, 200 rpm, 37°C)
3.2.2. CU: Shot of DPBS being added to tube and trituration of homogenate.
3.2.3. MED: Talent places tube on ice
3.3. Pass the cell suspension through a 100 μm filter into a new 50 ml conical tube.
MED: Few seconds of Talent triturating homogenate

3.3.1. CU: Few seconds of cell suspension being passed through filter into new tube

Note: Extra video included with variations of shot
3.4. After spinning down the cells, decant the supernatant and then lyse the contaminating erythrocytes within the stromal vascular fraction cell pellet with 3 ml of ACK buffer.  Quickly add FACS buffer to neutralize the ACK buffer.
3.4.1. MED: Talent removes tube from centrifuge (TEXT: 10 min, 500 x g, 4°C)
3.4.2. CU: Shot of pellet.
Note: This shot was tail-slated (you may not even want to include it)
3.4.3. MED: Talent decants supernatant, adds ACK to tube.  Quickly adds FACS buffer. (Videographer: Split action into separate shots as necessary)
Note: Extra video included with variations of shot
3.5. After washing and re-pelleting the cells, resuspend the pellet in FACS buffer. Then count the viable cells by trypan blue exclusion and further dilute the cell suspension to a final concentration of 5-10 x 106 cells/ml.
3.5.1. CU: Shot of pellet if visible (TEXT: 12 ml FACS buffer, 10 min, 500 x g, 4°C), then FACS buffer being added to tube/pellet being resuspended in buffer

3.5.2. CU: Shot of trypan blue cell suspension being added to hemacyotmeter

3.5.3. MED: Few seconds of Talent diluting cell suspension
4. Staining of cell surface antigens
4.1. Begin the staining by incubating the cells with anti-mouse CD16-CD32 Fc-blocking antibody to a final concentration of 0.5-1 (g/106 cells for 10 minutes on ice. Then divide the cells into ≥ 106 aliquots and transfer the aliquots into 12 x 75 mm polystyrene round bottom tubes.
4.1.1. WIDE: Talent adds Fc block to cells, then places cells on ice
4.1.2. MED: Few seconds of Talent dividing cells into aliquots. Talent adds 1-2 aliquots to polystyrene round bottom tubes
4.2. Combine any extra cells in an adequate number of tubes to accommodate the required compensation and modified fluorescence minus one controls. Then add fluorophore-conjugated primary antibodies and isotype controls to the appropriate tubes at the appropriate concentrations. 
4.2.1. CU: Shot of cell suspensions being added to at least one tube labeled for a compensation control and another tube labeled “FMO” or similar (TEXT: See text protocol for suggested FMO control details). 
4.2.2. MED: Talent adds primary antibody(ies) to 1-2 labeled tubes, then adds at least one isotype control to at least one labeled tube
4.3. After incubating the samples in the dark at 4°C for 30 minutes, wash the samples twice in 2 ml of FACS buffer, resuspending the pellets in ≥ 400 (l FACS buffer after the second wash.
4.3.1. MED: Talent removes samples from dark
4.3.2. MED: Few seconds of Talent adding FACS buffer to at least a few tubes (TEXT: 5 min, 500 x g, 4°C, x 2)
4.3.3. CU: Shot of tubes without supernatant, then ~400 (l of buffer being added to a few tubes
4.4. Then transfer the samples to new 12 x 75 mm polystyrene round bottom tubes equipped with 35 (m cell strainer tube tops.
4.4.1. CU: Few seconds of at least one sample being transferred to a round bottom tube topped with a cell strainer
5. FACS analysis
5.1. Just before analysis, add a viability dye for live-dead cell discrimination to the appropriate samples. 
5.1.1. WIDE: Talents adds viability dye to at least one sample
5.2. Then use an unstained negative control to adjust the side scatter on a log scale and the forward scatter on a linear scale.
5.2.1. MED: Talent loads sample onto flow cytometer (TEXT: Isolate negative control cells from same tissue as experimental sample) Note: Two variations of this shot were filmed.
5.2.2. SCREEN: Few seconds of side scatter being adjusted to log scale, then forward scatter on linear scale (Split action into separate steps as necessary)
5.3. Next draw an initial light scatter gate based on the type of cell being analyzed, and adjust the photomultiplier tube gain so that the unstained cells are on the far left of a single-parameter histogram approximately centered on the 102 mark for the appropriate channels.
5.3.1. SCREEN: Shot of initial light scatter gate being drawn around cells of interest.  Note:  Please disregard the first take and use the second one.
5.3.2. SCREEN: Few seconds of photomultiplier tube gain being adjusted so unstained cells are on far left of single-parameter histogram centered on 102 mark for one channel (TEXT: Analyze lymphocytes and macrophages separately to avoid autofluoresence)
5.4. Using antibody-capture compensation beads, perform the multicolor compensation and then set the experimental gates based on the previously-prepared modified fluorescence minus one controls.
5.4.1. CU: Antibody-capture compensation bead sample being loaded onto flow cytometer OR CU: Shot of container of antibody-capture compensation beads
5.4.2. SCREEN: Few seconds of multicolor compensation being performed
5.4.3. SCREEN: Few seconds of at least one experimental gate being set
5.5. Finally, collect the appropriate number of events based on the prevalence of the population of interest and record the experimental data.
5.5.1. MED – over the shoulder: Talent at flow cytometer, with flow cytometer monitor in frame, with events being counted
5.5.2. SCREEN: Few seconds of experimental data being saved
6. Results: Representative flow cytometric analyses of stromal vascular fraction cells isolated from the adipose tissue of low fat diet and high fat diet fed mice
6.1. In this first series of density plots, stromal vascular fraction cells isolated from murine epididymal adipose tissue were stained for F4/80 and CD11b for the identification of adipose tissue macrophages.

6.1.1. LAB MEDIA: JoVE manuscript figures.Orr.pdf (Authors: Please provide Figure 1 as its own individual .tif, .ai, or .psd file) (Video Editor: with “stained for F4/80” please highlight the F4/80 text on the x-axis of the middle right density plot; with “and CD11b” please highlight the CD11b text on the y-axis of the middle left density plot)
6.2. These first three panels demonstrate the initial gating strategy, including the light scatter, doublet discrimination, and viability gates.
6.2.1. LAB MEDIA: JoVE_Figure1a.tif (Video Editor: with “including the light scatter” please highlight/indicate the blue gate in the left density plot; with “doublet discrimination” please highlight/indicate the blue gate in the middle density plot; with “viability gates” please highlight/indicate the blue gate in the right density plot)
6.3. In these next two panels, representative modified fluorescence minus one controls used to set the experimental gates can be observed. In this example, the F4/80 and CD11b antibodies were replaced with appropriate isotype controls to account for autofluorescence and non-specific binding. The quadrant gates were then drawn to identify the viable F4/80+CD11b+ adipose tissue macrophages.
6.3.1. LAB MEDIA: JoVE_Figure1b.tif (Video Editor: with “appropriate isotype controls” please highlight the “F4/80 isotype” and “CD11b isotype” texts; with “quadrant gates were then drawn” please highlight the blue quadrant dividing lines in both density plots; with “viable .. macrophages” please highlight the cells in the top left quadrant of the left density plot and the cells in the bottom right quadrant of the right density plot)

6.4. The proportion of F4/80+CD11b+ adipose tissue macrophages isolated from low fat and high fat fed mice could then be compared, as depicted in these representative density plots.
6.4.1. LAB MEDIA: JoVE_Figure1c.tif (Video Editor: with “isolated from low fat” please indicate the left density plot; with “and high fat fed mice” please indicate the right density plot)
6.5. In this next series of panels, 
6.5.1. LAB MEDIA: JoVE manuscript figures.Orr.pdf (Authors: Please provide Figure 2 as its own individual .tif, .ai, or .psd file)
6.6. the initial light scatter gate was restricted to the lymphocyte population in order to avoid including any autofluorescent myeloid cells.  
6.6.1. LAB MEDIA: JoVE_Figure2a.tif (Video Editor: with “initial light scatter gate” please highlight/indicate the blue gate in the left most panel)
6.7. In these last two pairs of panels, representative gating for CD4+ and CD8+ adipose tissue T cells is shown. Viable adipose tissue lymphocytes were first gated for TCRβ. TCRβ+ adipose tissue T cells were then gated for CD4 and CD8 expression. The proportion of TCRβ+ T cells and of CD4+ and CD8+ T cells isolated from the adipose tissue of high fat and low fat fed mice could then be compared.
6.7.1. LAB MEDIA: JoVE_Figure2bc.tif (Video Editor: with “were first gated for TCRβ” please highlight the blue gates in the top and bottom left panels; with “then gated for CD4” please highlight the top left blue CD4 gates in the top and bottom right panels; with “and CD8 expression” please highlight the bottom right blue CD8 gates in the top and bottom right panels; with “The proportion of TCRβ+ T cells” please highlight either the top and bottom left panels OR the blue gates within the top and bottom left panels; with “and of CD4+ and CD8+ T cells isolated from the adipose tissue” please highlight either the top and bottom right panels OR the blue gates within the top and bottom right panels; with “high fat” please highlight the top panels; with “low fat fed mice” please highlight the bottom panels) (Authors: Please provide Figure 2bc as a composite .tif, .ai, or .psd file)
INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown
5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:

http://www.jove.com/index/Details.stp?ID=1597
7. Conclusion (said by authors on camera)
Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.
7.1. Arion Kennedy: After watching this video, you should have a good understanding of how to isolate adipose tissue immune cells.
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  
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General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.
You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.
( 2011, Journal of Visualized Experiments


