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A. Microscopy: Does your protocol involve video microscopy? Y, Nikon SMZ800
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.1., 2.2., 2.6., 2.10.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.1. (to ensure success make sure to have a clear view of the adrenal gland)
2.2. (to ensure success, make sure to be as fast as possible in removing the fat, and simply rehydrate the adrenal in PBS if it starts drying out).
E. Will the filming need to take place in multiple locations? Y, same building different floors
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Gary Hammer: Immunofluorescence is a basic method that can help answer key questions in the adrenal field about adrenal zonation, cell identity, and function.

1.2. Isabella Finco: The main advantage of this technique is that it allows the study of multiple proteins while preserving the morphology of the adrenal tissue. 
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)   
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at University of Michigan.
Protocol: (read by voice talent at JoVE)
2. Adrenal Dissection, Processing and Embedding
2.1. To remove the murine adrenal gland [1-WIDE-TXT], cut around the surrounding adipose tissue [2-ECU-TXT] and place the gland in one well of a 24-multiwell plate containing fresh PBS on ice [3-MED].
2.1.1. Shot of Talent cutting tissue (Videographer: More Talent than mouse in shot) (TEXT: Euthanasia: Anesthesia overdose + cervical dislocation)
2.1.2. Adipose tissue being cut (TEXT: See text for full mouse preparation details)
2.1.3. Talent placing gland into well

2.2. Transfer the gland onto a Petri dish or glass support under a dissecting microscope [1-MED] and use two 25-gauge needles to remove the adjacent fat tissue [2-SCOPE-TXT].

2.2.1. Talent gland onto plate under microscope

2.2.2. Fat being removed (TEXT: Caution: Re-hydrate gland as necessary)

2.3. When all of the fat has been removed, fix the tissue in 4% paraformaldehyde at 4 °C with rocking for 2 hours [1-MED].

2.3.1. Talent placing tissue onto rocker

2.4. At the end of the incubation, rinse the gland with three 15-minute washes at 4 °C in 1-2 mL of fresh PBS per wash [1-CU].

2.4.1. Gland being placed into PBS

2.5. After the last wash, dehydrate the gland in two sequential ethanol immersions at 4 °C with rocking for 2 hours per incubation [1-MED-TXT].

2.5.1. Talent placing gland into ethanol, with stock ethanol container visible in frame (TEXT: 50% EtOH -> 70% EtOH)

2.6. To prepare the adrenal tissue for processing, wrap the gland in gauze [1-CU] and enclose the adrenal in a tissue embedding cassette [2-MED-over the shoulder].

2.6.1. Tissue being wrapped

2.6.2. Talent placing tissue into cassette
2.7. Then place the cassette in a jar filled with 70% EtOH for 4 °C-storage until processing [1-MED].
2.7.1.  Talent placing cassette into jar, with stock ethanol container visible in frame

2.8. To process the tissue, insert the cassette [1-MED] into the tissue processor for processing as indicated in the table [2-LM].
2.8.1.  Talent inserting cassette

2.8.2.  Table 1_JoVe.xlsx

2.9. At the end of the program, transfer the cassette into an embedding station filled with melted, 65 °C-paraffin [1-CU-TXT] and use a pair of forceps to unwrap the gauze [2-CU].

2.9.1.  Cassette being placed into embedding station (TEXT: Place cooling tray next to cassette as necessary)

2.9.2.  Gland being unwrapped

2.10. Gently transfer the adrenal in the appropriate position at the center of the base of the embedding mold [1-MED-over the shoulder] and pour the melted paraffin onto the gland [2-CU].
2.10.1.  Talent placing gland into mold

2.10.2.  Paraffin being poured into mold

2.11. Then carefully move the embedding mold to a cooling tray to facilitate hardening of the paraffin [1-CU-TXT].
2.11.1. Mold being placed into cooling tray (TEXT: Store embedded mold in cool place)
3. Rotary Microtome Sectioning
3.1. Before sectioning by rotary microtome, label a series of microscope slides [1-WIDE] and lay the slides on a 37 °C-slide warmer [2-MED].

3.1.1. Talent labeling slide(s)

3.1.2. Talent placing slide(s) onto warmer

3.2. Dispense about 450 microliters of autoclaved type 1 ultrapure water onto each slide [1-CU] and set the section cutting thickness of the microtome to 5 micrometers [2-MED-over the shoulder].

3.3. Load the embedded tissue onto the cutting block [1-MED] and lower the paraffin block until the sample is at face level with the edge of the microtome blade [2-CU].
3.3.1. Talent loading tissue onto block

3.3.2. Sample being lowered to blade

3.4. Rotating the hand wheel with a steady rhythm, perform an initial trimming to remove the paraffin and to expose the adrenal tissue [1-CU].
3.4.1. Sample being trimmed 

3.5. Then acquire 5-micrometer sections through to the end of the adrenal gland [1-ECU], using forceps to transfer each section into the water droplet onto one of the pre-labeled slides as it is collected [2-MED-over the shoulder].

3.5.1. Section being made/caught with forceps

3.5.2. Talent placing tissue into water in slide

3.6. After confirming the presence of tissue in the sections by microscopy [1-MED], dry the slides on the hot plate for about 2 hours [2-CU] and bake them at least overnight on a slide tray at 37 °C until no more water is visible [3-MED-over the shoulder].
3.6.1. Talent at microscope, checking section(s)

3.6.2. Slide(s) being placed onto hot plate

3.6.3. Talent placing slide tray at 37 °C

3.7. Once dry, store the slides in a slide box at room temperature [1-CU].
3.7.1. Shot of dry slide over slide box, then slide being placed into box
4. Immunofluorescence

4.1. For immunofluorescence antigen retrieval, deparaffinize the slides with two, 5-minute 100% xylene immersions [1-WIDE] followed by re-hydration in a descending ethanol-and-water-immersion series [2-MED-TXT].

4.1.1. Talent adding slide(s) to xylene, with xylene stock container visible in frame
4.1.2. Talent adding slide(s) to 100% ethanol, with all of ethanol immersion containers visible in frame (TEXT: 100% EtOH x2 5 min -> 70% EtOH x2 5 min -> type 1 ultrapure water 5 min)
4.2. After the water immersion, transfer the slides to a metal slide holder [1-CU] and place the holder in a beaker of boiling 0.01M citrate on a hot plate for 10 minutes [2-MED].
4.2.1. Slide(s) being placed into holder

4.2.2. Talent placing holder into beaker
4.3. At the end of the incubation, remove the beaker from the hot plate to let it cool for 20 minutes [1-MED] taking care that all of the adrenal sections are still covered with buffer [2-CU].

4.3.1. Talent placing beaker to cool

4.3.2. Shot of sections covered with buffer

4.4. When the beaker has cooled, transfer the slides into a Coplin jar for three, 10-minute washes in fresh PBS with gentle rocking [1-MED].
4.4.1. Talent placing slide(s) into jar, with PBS container visible in frame

4.5. After the last wash, carefully wipe the surface of each slide without damaging the tissue sections [1-CU] and use a hydrophobic marker to make a circle around each section [2-CU].

4.5.1. Slide being wiped

4.5.2. Circle being drawn

4.6. Place the slides in a humidified chamber [1-MED-over the shoulder] and quickly add at least 50 microliters of blocking solution to each section for a 1-hour incubation at room temperature [2-CU-TXT].

4.6.1. Talent placing slide(s) into chamber

4.6.2. Slide(s) being blocked (TEXT: See text for all reagent/Ab preparation details)

4.7. At the end of the blocking incubation, wash the slides three times in fresh PBS for 5-minutes per wash with rocking [1-MED] and return the slides to the chamber [2-CU-TXT].
4.7.1. Talent placing slide(s) into jar, with PBS container visible in frame

4.7.2. Slide(s) being placed into chamber (TEXT: Wipe excess PBS after washing as necessary)

4.8. Next, add the primary antibody cocktail of interest to each section for an overnight incubation at 4 °C [1-MED].

4.8.1. Talent adding antibod(ies) to slide(s), with antibody container(s) visible in frame 
4.9. The next morning, wash the samples with three 15-minute washes in fresh PBS per wash [1-CU] and label the slides with the appropriate secondary antibody solution for one hour protected from light [2-MED-over the shoulder].

4.9.1. Slide(s) being added to PBS, with PBS container visible in frame

4.9.2. Talent adding antibod(ies) to slide(s), with antibody container(s) visible in frame and putting the lid on the box
4.10. At the end of the incubation, wash the samples with three 15-minute washes on a rocker protected from light [1-CU], labeling the nuclei of the sections with DAPI for 7 minutes at room temperature protected from light after the last wash [2-CU].

4.10.1.  Slides rocking on rocker

4.10.2.  DAPI being added to slide, with DAPI container label visible in frame and lid added on top of the box.
4.11. After three 5-minute PBS-washes with rocking [1-MED], add 60 microliters of mounting agent suitable for immunofluorescence along the surface of one cover glass per sample [2-MED-over the shoulder] and lightly press each slide tissue section-side down onto a cover glass, taking care to avoid bubbles [3-CU-TXT].
4.11.1.  Talent placing jar protected from light onto rocker

4.11.2.  Talent adding mounting agent to cover glass(es)

4.11.3.  Slide being pressed onto cover glass (TEXT: Clean slides w/ lint-free wipe before mounting)

4.12. Then lay each slide flat in a dark container for curing at room temperature for at least 24 hours before imaging [1-MED].

4.12.1.  Talent placing slide flat into container
5. Results: Representative Adrenal Gland Imaging and Analysis
5.1. During the fat removal process, it is critical not to let the adrenal gland dry out, as dehydration can damage the tissue structure [1-LM-TXT].
5.1.1. Fig 2C.TIF: Video Editor: please emphasize wrinkles in tissue (TEXT: PBS-rehydration can rescue wrinkled/dehydrated tissue)
5.2. Following a successful removal of the surrounding adipose tissue [1-LM], the adrenal gland should be easily detectable with no extra visible fat [2-LM].

5.2.1. Fig 2A.TIF: no animation

5.2.2. Fig 2B.TIF: Video Editor: please emphasize gland OR no animation
5.3. Immunostaining of adrenal gland sections as demonstrated reveals nuclear steroidogenic factor-1 staining of the adrenocortical cells [1-LM], tyrosine hydroxylase staining of the medullary cells [2-LM], DAPI-staining of the nuclei of non- steroidogenic cells of the outer capsule and co-staining with adrenocortical and medullary cells. [3-LM].

5.3.1. Fig3 no labels and brackets.psd: Video Editor: please emphasize red staining in left column of images

5.3.2. Fig3 no labels and brackets.psd: Video Editor: please emphasize green staining in left column images

5.3.3. Fig3 no labels and brackets.psd: Video Editor: please emphasize blue staining in right images (where blue co-stains w/ red)

6. Conclusion (said by authors on camera):
6.1. Gary Hammer: When attempting this procedure, it’s important to remember that mouse adrenals are small and that their positions are somewhat variable, making their detection difficult. Thus, it’s crucial to have a clear view of the area during the dissection [1-SCOPE].

6.1.1. Use 2.5.2. fat being removed 
6.2. Gary Hammer: These procedures are basic techniques for the study of the adrenal gland in vivo. Following these procedures, other methods of immunostaining can be performed to meet specific scientific needs. 
6.3. Gary Hammer: After its development, immunostaining paved the way for researchers in the biomedical sciences field to explore in situ protein expression, a useful tool in many disciplines and field.   
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. Figure2.tif - dual color imaging of tumor angiogenesis at 100X

Formats: For static images, we prefer .tiff, .eps, 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. 
Step 5.1.1 Fig 2C.TIF image of dry adrenal gland
Step 5.2.1 Fig 2A.TIF image of adrenal gland surrounded by fat
Step 5.2.2 Fig 2B.TIF image of cleaned adrenal gland
Step 5.3.1 Fig3 no labels and brackets.psd RGB image of immunofluorescence
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 in the email accompanying the finalized script.
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