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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?  YES  
If Yes, can you record movies/images using your own microscope camera?
YES  


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.

☒ 	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. 


4. Filming location: Will the filming need to take place in multiple locations?   One location, but multiple rooms within the same floor.

 



Current Protocol Length

Number of Steps:  18
Number of Shots:  44

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Katharina Scherschel: Every heart beat is under tight control of the sympathetic nervous system. Most neurons within cardiac neural control interact with the stellate ganglia. Our protocol makes it possible to study the underlying processes in the respective cells, located in the stellate ganglia.

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

Author NOTE: as Christian Meyer was not able to attend the filming, Katharina Scherschel spoke his interview statements. If it is possible, we would like to have him filmed his parts on a mobile phone and send it to you. 

NOTE: I asked the authors to upload Christian’s interviews to AWS if he ends up recording them, please double-check to see if they are there before putting this section together. If not, please go ahead and use the ones delivered by Katharina

1.2. Katharina Scherschel: With the video and images at hand, even the unexperienced investigator can find the stellate ganglia in mice and apply the techniques to different disease models.

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

OPTIONAL: 
1.3. Katharina Scherschel: The sympathetic nervous system is a key component of cardiac arrhythmogenesis. Modulation of the stellate ganglia appears promising in the treatment of patients with life-threatening ventricular arrhythmias. Understanding the cellular and molecular processes in neurons and glial cells may pave the way for targeted therapies.

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


1.4. Hanna Bräuninger: The main challenge of this protocol is to locate the stellate ganglia. We recommend performing a control staining for tyrosine hydroxylase in the beginning to assess the quality of the preparation.

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


Ethics Title Card
1.5. All procedures involving animals were approved by the Animal Care and Use Committee of the State of Hamburg as well as the Animal Welfare Office at the Animal Care and Use Facility of the Heinrich-Heine University and the district government. 
1.6. 

Protocol
2. Location and dissection of murine stellate ganglia
2.1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]After extraction of heart and lungs, place the torso of the mouse under a stereomicroscope. Ensure good lighting with an external light source [1] and flush the thorax with PBS [2]. Locate the first rib and the longus colli muscles, then gently expose the connective tissue lateral to the longus colli muscle using the tip of the Dumont forceps [3]. Videographer: This step is important!
2.1.1. Talent placing the torso under stereomicroscope.
2.1.2. Talent flushing the thorax with PBS.
2.1.3. SCOPE: JoVE_2.1.3.MP4, 0:00 – 0:47, or JoVE_2.1.3_additional.MP4, 0:00 – 0:37. Talent locating the first rib and exposing the connective tissue using Dumont forceps.

2.2. Turn the forceps around by 180 degrees and use the flat side to grip the stellate gangliastellate ganglia [1] and pull it out with minimal pressure [2-TXT]. 
2.2.1. Talent showing how to hold the forceps.
2.2.2. SCOPE: JoVE_2.2.2.MP4. Talent gripping stellate ganglia with forceps and pulling out the stellate gangliastellate ganglia. TEXT: Repeat this with second stellate ganglia

2.3. Place both stellate ganglia in a dish filled with PBS and inspect them with the appropriate magnification [1]. Remove excess vessels, fat tissue, and larger nerves [2]. Videographer: This step is difficult and important!
2.3.1. Talent placing the stellate ganglia in a dish filled with cold PBS.
2.3.2. SCOPE: jove_2.3.2.MP4. Talent removing the excess vessels, fat tissue, and larger nerves.
3. Whole mount immunohistochemistry protocol
3.1. Fix the stellate ganglia in 4% methanol-free paraformaldehyde for 2 hours at room temperature [1]. Prepare Sudan black stock solution for reduction of autofluorescence and improvement of signal to background ratio. Dissolve it for 2 to 3 hours on a magnetic stirrer at room temperature [2].
3.1.1. Talent transferring stellate ganglia to a 96 well plate with 4% methanol-free paraformaldehyde. 
3.1.2. Talent adding a magnetic fish to the Sudan solution and placing it on a magnetic stirrer.

3.2. Next, prepare Sudan black working solution by centrifuging the stock solution for 30 minutes at 13,000 times g to remove debris [1]. Dilute the stock in 70% ethanol to a final concentration of 0.25% Sudan black [2].
3.2.1. Talent pipetting the Sudan black stock solution into a tube and placing it in the centrifuge.
3.2.2. Talent pipetting the supernatant of centrifuged stock solution and adding 70% ethanol.

3.3. Prepare Dent’s bleach by mixing methanol, 30% hydrogen peroxide, and dimethyl sulfoxide at a ratio of 4 to 1 to 1 [1]. Add 200 microliters of the bleach per stellate ganglia to improve antibody permeabilization [2] and place the plate on a shaker for 1 hour at room temperature [3]. 
3.3.1. Talent preparing Dent’s bleach under a fume hood.
3.3.2. Talent removing paraformaldehyde and adding the prepared bleach to stellate ganglia under a fume hood.
3.3.3. Talent placing the plate on shaker.

3.4. Perform a descending series of rehydration using 100, 75, 50, and 25% methanol on a shaker [1], incubating for 10 minutes in each solution [2].
3.4.1. Talent aspirating methanol solution from stellate ganglia and adding labelled 75% methanol solution with a pipette under a fume hood.
3.4.2. Talent placing the container on the shaker.

3.5. For permeabilization, incubate the stellate ganglia twice in PBS with 1 % Triton for 60 minutes each at room temperature [1-TXT]. Remove the permeabilization solution from the stellate ganglia [2] and add Sudan black working solution [3], then incubate for 2 hours on a shaker [4].
3.5.1. Talent aspirating solution from stellate ganglia and adding labelled PBS-T (permeabilization solution) solution with a pipette. TEXT: PBS-T - 1% Triton-X-100 Videographer: focus on the well to show stellate ganglia.
3.5.2. Talent removing permeabilization solution from stellate ganglia. NOTE: Step 3.5.1 and 3.5.2 were combined during filming.
3.5.3. Talent adding Sudan black working solution. Videographer: focus on the well to show that stellate ganglia is not visible anymore.
3.5.4. Talent incubating stellate ganglia o shaker.

3.6. Carefully remove the Sudan black solution by tilting the plate and pipetting from the upright side. Then add 200 microliters of PBS-T [1]. Wash for 5 minutes on a shaker [2].
3.6.1. Talent tilting the plate Talent pipetting out Sudan black from the plate and adding PBS-T.
3.6.2. Talent placing the plate on the shaker.

3.7. Remove PBS-T by aspirating it with a pipette and repeat the wash twice [1]. After the last wash, add 200 microliters of blocking solution [2]. Incubate at 4 degrees Celsius overnight on shaker [3]. Videographer: This step is important!
3.7.1. Talent aspirating PBS-T.
3.7.2. Talent adding blocking solution.
3.7.3. Talent incubating the plate on shaker. 

3.8. On the next day, add primary antibodies to the blocking solution, adapting antibody concentrations from established protocols [1]. Remove blocking solution from the stellate ganglia and [2] add the primary antibodies. Incubate the stellate ganglia for 36 to 48 hours at 4 degrees Celsius on a shaker [3]. 
3.8.1. Talent preparing primary antibodies in blocking solution.
3.8.2. Talent removing blocking solution
3.8.3. Talent adding antibodies to the stellate ganglia and placing it on shaker.

3.9. Remove the antibody solution carefully and add 200 microliters of PBS-T. Place the plate on  shaker for 30 minutes. Remove the PBS-T and repeat the wash 5 more times [1-TXT].
3.9.1. Film shows plate on shaker. Talent presents bottle labelled PBS-T Instruction below the video shows TEXT: Wash 6 times, 30 minutes per wash

3.10. Prepare the secondary antibody working solution by centrifuging fluorescent Alexa-labeled secondary antibodies for 1 minute at 13,000 times g [1]. Dilute the antibodies in blocking solution at a ratio of 1 to 500 and add them to the stellate ganglia [2]. Incubate the plate for 12 to 24 hours at 4 degrees Celsius on  shaker [3]. 
3.10.1. Talent centrifuging secondary antibodies.
3.10.2. Talent adding the antibody solution to the stellate ganglia.
3.10.3.  Talent covering the plate with aluminium foil and leaving it at 4°C in the cool room. NOTE: This was filmed in two parts: 3.10.3 A: Talent covering the plate and 3.10.3. B: Talent bringing the covered plate into the cool room. 

3.11. Remove the antibody solution carefully [1] and add 200 microliters of PBS-T [2-TXT]. For embedding, add fluorescent mounting medium on a glass slide [3] and place it under a stereomicroscope [4]. 
3.11.1. Talent taking plate out of the cool room and uncovering it. NOTE: this step was filmed in two parts: A: talent taking the plate out of the cool room. B: talent uncovering the plate. 
3.11.2. Talent removing solution and adding PBS-T. TEXT: Wash 6 times, 30 minutes per wash
3.11.3. Talent adding a drop of fluorescent mounting medium on glass slide.
3.11.4. Talent placing the glass slide under preparation binoculars.

3.12. Using Dumont forceps, pick up the stellate ganglion [1], remove excess liquid by dipping one end on a filter paper [2], and place it on the mounting medium [3].
3.12.1. Talent picking up stellate ganglion using Dumont forceps.
3.12.2. Talent removing excess liquid by filter paper.
3.12.3. Talent placing the stellate ganglion on the drop. NOTE: steps 3.12.2 and 3.12.3 were filmed in one shot.

3.13. Correct the position the stellate ganglia using Dumont forceps, then gently place a glass coverslip [1]. Let the slides dry in the dark overnight at room temperature [2]. Videographer: This step is important!
3.13.1. SCOPE: 3.13.1 and 3.13.2.avi. Talent positioning the stellate ganglia using forceps and placing coverslip on stellate ganglia.
3.13.2. Talent leaving the slides to dry overnight. 

4. Imaging and analyses of murine stellate ganglia

4.1. Image the stellate ganglia stained for tyrosine hydroxylase at 200x magnification for cell size measurement, taking 4 to 6 random images for every stellate ganglia [1]. 

4.1.1. Talent using microscope. Screen shows a successful staining.

4.2. Analyze the images using ImageJ software to estimate cell size [1].

4.2.1. Talent sitting in front of the laptop and performing this process: Selecting free hand, circling each cell, and clicking on analyze and measure to analyze. 




Results
5. The location for dissection of murine stellate ganglia along with their qualitative and quantitative analysis 

5.1. An overview of a murine stellate ganglion stained positive for the sympathetic marker Tyrosine hydroxylase and choline acetyltransferase [1] and glial cells ensheathing neuronal cell bodies can be visualized by staining for S100B (pronounce ‘S one hundred B’) in combination with the neuronal marker PGP9.5 (pronounce ‘P-G-P- 9.5’) [2].
5.1.1. LAB MEDIA: Figure 2A. 
5.1.2. LAB MEDIA: Figure 2B.

5.2. An exemplary analysis of whole mount in situ hybridization and immunofluorescent co-staining of a stellate ganglion shows that Tyrosine hydroxylase protein [1] and mRNA molecules of beta 3 tubulin [2] are expressed in large neuronal cell bodies, while mRNA of S100b is also detectable in surrounding glia cells [3]. 
5.2.1. LAB MEDIA: Figure 2C. Video editor focus on the cells stained red. 
5.2.2. LAB MEDIA: Figure 2D. Video editor focus on the cells stained white.
5.2.3. LAB MEDIA: Figure 2E. Video editor focus on the cells stained green.

5.3. In the merge, it is visible that some neurons are negative for Tyrosine hydroxylase but express beta 3 tubulin [1], while S100b mRNA can also be detected in surrounding cells, as depicted in the magnification here [2].
5.3.1. LAB MEDIA: Figure 2F.
5.3.2. LAB MEDIA: Figure 2G.

5.4. Images of tyrosine hydroxylase-stained stellate ganglia [1] were used for cell size measurements with ImageJ, and the data was compared for neuronal somata from control stellate ganglia versus diabetic stellate ganglia using the Mann-Whitney test [2]. The expression of genes from different cell types of the stellate ganglia are shown here [3].
5.4.1. LAB MEDIA: Figure 3A.
5.4.2. LAB MEDIA: Figure 3B.
5.4.3. LAB MEDIA: Figure 3C.

5.5. Hematoxylin and eosin staining of a formalin-fixed stellate ganglion visualizes connective tissue and cells on top [1]. Potential inconsistencies in antibody-based staining are demonstrated here [2].
5.5.1. LAB MEDIA: Figure 3D and 3E.
5.5.2. LAB MEDIA: Figure 3F. Video editor focus the inconsistently stained cells with an arrow.




Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. Hanna Bräuninger:  When attempting this protocol, remember to locate the first rib and dissect along the longus colli muscle to identify the stellate ganglia. Especially if the spine broke during cervical dislocation.

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.1.2.

6.2. Katharina Scherschel: Little is known about glial cells in the cardiac nervous system. These techniques can be adapted to study their role in the stellate ganglia and whether they modulate cardiac innervation. 

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