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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?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
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?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

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:  24
Number of Shots:  35 

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. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

REQUIRED: What is the main advantage of this technique?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. 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?
1.4. 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: 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?
1.5. 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: Why is visual demonstration of this method critical?
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 Click here to enter name of demonstrator(s)., 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. All procedures were carried out in compliance with the Animal Care and Ethics Committee of the University of New South Wales in accordance with the guidelines for the use and care of animals for scientific purposes (Australian National Health and Medical Research Council). 

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. [bookmark: _Hlk67381903]Sample Preparation of Fresh Frozen Brain Tissue
2.1. To begin, make a dry ice ethanol slurry by mixing dry ice with ethanol [1], then perform transcardial perfusion with heparinized 0.1 molar PBS [2]. 
2.1.1.  WIDE: Talent mixing dry ice with ethanol
2.1.2. Talent performing transcardial perfusion
2.2. Isolate the brain from the skull cavity [1] and immediately embed it in OCT in a cryomold or aluminum foil [2], then place it on the dry ice ethanol bath [3]. Store the frozen embedded tissue in an airtight container at minus 80 degrees Celsius for up to 3 months [4].
2.2.1. Talent isolating the brain from skull cavity
2.2.2. Talent embedding the brain in OCT 
2.2.3. Talent placing the tissue on the dry ice ethanol bath
2.2.4. Talent placing the tissue in the freezer
2.3. To section the fresh frozen tissue, secure the tissue to the pre-chilled cryostat chuck [1] and cut 14-micrometer thick coronal sections [2]. Mount them onto charged glass microscopy slides [3]. 
2.3.1. Talent securing the tissue to cryostat chuck
2.3.2. Talent sectioning the tissue
2.3.3. Talent mounting sections onto slides
2.4. Keep the sections frozen at all times, avoiding freeze thaw cycles to prevent RNA degradation. Transport the slide box from inside the cryostat to the minus 80-degree Celsius freezer on dry ice [1].
2.4.1. Talent transporting the slide box from cryostat to freezer
2.5. To fix the fresh frozen tissue, prepare 4% PFA in 0.1 molar phosphate buffer of pH 7.5 [1]. Filter the tissue by passing it through filter paper in a Buchner funnel or a crucible filter [2]. 
2.5.1. Talent measuring the pH of Paraformaldehyde solution
2.5.2. Talent filtering the PFA solution
2.6. After cooling the 4% PFA solution to 4 degrees Celsius, transport the slide-mounted tissue from the minus 80-degree Celsius freezer in dry ice and immediately immerse it in the pre-chilled fixative for 15 minutes [1].
2.6.1. Talent transferring the tissue from dry ice to fixative
2.7. Perform dehydration of fresh frozen tissue to ensure that the glass slide is completely dry [1], then draw the hydrophobic barrier surrounding the tissue sections without any gaps [2].
2.7.1. Talent dehydrating the frozen tissue
2.7.2. Talent drawing the hydrophobic barrier surrounding the tissue

3. Sample Preparation of Fixed Frozen Brain Tissue
3.1. Perform transcardial perfusion fixation with 0.1 molar phosphate buffer then with 4% PFA solution [1]. 
3.1.1. Talent performing transcardial perfusion with PFA
3.2. Next, section the tissue. Cut 30-micrometer thick tissue sections using a vibrating microtome [1] and store the cut sections in cryoprotectant solution. Tissue sections may be stored in cryoprotectant at minus 20 degrees Celsius for up to 6 months [2].
3.2.1. Talent performing tissue sectioning using vibrating microtome
3.2.2. Talent storing tissue sections in cryoprotectant solution
3.3. On the day of the FISH assay, wash the free-floating sections three times, for 10 minutes per wash, to remove the cryoprotectant solution. Place the sections in 0.1 molar PBS in a 12 well cell culture plate and agitate them on a rotating platform shaker [1].
3.3.1. Sections in PBS in a 12- well cell culture plate and agitating on shaker TEXT: 90 – 100 rpm
3.4. After the washes, use a paintbrush to mount sections on glass microscopy slides and air dry for at least 2 hours [1]. The sections should adhere flat without folds to avoid detachment during washes [2].
3.4.1. Talent mounting the sections on the slide using paint brush
3.4.2. Sections adhered flat to the slide
3.5. Using a hydrophobic barrier pen, draw a hydrophobic barrier around the sections to contain the FISH reagents, making sure to minimize the internal area of the outline drawn with the barrier pen [1]. 
3.5.1. Talent drawing hydrophobic barrier around the sections

4. FISH Assay 
4.1. Prepare a humidified, light-protected chamber for incubating slides [1]. 
4.1.1. Humidified light protected chamber
4.2. Warm the 50x Wash Buffer and probes to 40 degrees Celsius for 10 minutes using a water bath, then cool to room temperature [1]. Prepare 1 liter of 1x Wash Buffer from the 50x stock concentration [2].
4.2.1. Talent warming the wash buffer using water bath
4.2.2. Talent diluting the wash buffer
4.3. Prepare the probe mixture by diluting the probes as described in the text manuscript [1]. 
4.3.1. Talent diluting the probe
4.4. To perform protease treatment, incubate sections with Protease III (‘3’) at room temperature for 30 minutes [1], then wash off the protease by gently immersing the slides in solution at room temperature, taking care to avoid dislodging of sections from slides [2].
4.4.1. Talent incubating the sections with protease
4.4.2. Talent washing the slide by immersing the slides in washing buffer
4.5. To perform hybridization, place the slides in the humidified, prewarmed chamber. Incubate sections with the probe mixture for 2 hours at 40 degrees Celsius inside a benchtop incubator. Ensure that there are at least 2 section for positive and negative control probes to assess sample RNA quality and optimal permeabilization [1]. 
4.5.1. Talent incubating the slides with probe mixture inside the bench top incubator
4.6. [bookmark: _Hlk62576083]Next, perform signal amplification by incubating the sections with Amp 1-FL for 30 minutes, Amp 2-FL for 15 minutes, Amp 3-FL for 30 minutes, and finally with Amp 4-FL for 15 minutes at 40 degrees Celsius. Use the dropper bottles to add enough Amplification solution to cover the tissue sections entirely [1].
4.6.1. Talent using the dropper bottles to cover the sections with amplification solution
4.7. Rinse the slides with Wash Buffer twice for 2 minutes between probe hybridization and each amplification step [1]. 
4.7.1. Talent rinsing the slides with wash buffer
[bookmark: _heading=h.gjdgxs]
5.  IHC Assay and Imaging
5.1. Perform IHC blocking by incubating the sections for 1 hour at room temperature with blocking solution as described in the text [1].
5.1.1. Slides kept in blocking solution
5.2. Remove excess blocking buffer by flicking the slide [1] and incubate sections with primary antibodies overnight at 4 degrees Celsius [2]. 
5.2.1. Talent flicking the slide and removing the excess buffer
5.2.2. Talent incubating the slides with primary antibody 
5.3. Wash slides 3 times with 1x TBSm (Spell it out) [1] and incubate with secondary antibody in diluent containing 1x TBSm, 1% normal horse serum and 0.1% Tween20 for 2 hours at room temperature [2]. 
5.3.1. Talent washing the slides with TBSm 
5.3.2. Talent incubating the slide with secondary antibody
5.4. Examine the immunostaining under an epifluorescence microscope equipped with a camera. Acquire representative images at 20x magnification and save them as TIFF files [1].
5.4.1. Talent imaging the slides 


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. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.



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: 194. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

6. [bookmark: _Hlk62578570]Results: Targeting mRNA and Proteins in the Nucleus of the Solitary Tract Using Combination of FISH and IHC
6.1. This method combines multiplex FISH with fluorescent IHC to localize mRNA expression for GalR1 and GlyT2. Absence of DapB labelling confirms sound tissue quality and integrity, as well as the absence of bacterial contamination [1]. 
6.1.1. LAB MEDIA: Figure 3A
6.2. Labelling from positive control probes targeting ubiquitin C [1], peptidylpropyl isomerase B [2], and RNA polymerase 2a mRNA confirms RNA integrity [3].
6.2.1. LAB MEDIA: Figure 3B Video editor: Please Highlight the first panel
6.2.2. LAB MEDIA: Figure 3B Video editor: Please Highlight the second panel
6.2.3. LAB MEDIA: Figure 3B Video editor: Please Highlight the third panel
6.3. The samples were co-labeled with the cholinergic marker vAChT to distinguish GalR1 plus neurons in the nucleus of the solitary tract or NTS from neighboring nuclei [1].
6.3.1. LAB MEDIA: Figure 4A
6.4. The protein vAChT, a synaptic vesicle membrane-bound protein, was clearly immunolabelled [1], whereas TH and GFP, which are cytoplasmic proteins, were faintly observed and described as ‘flocculent’ [2]. GalR1 FISH probe labelling of cytoplasmic GalR1 mRNA was punctate and clearly observed [3].
6.4.1. LAB MEDIA: Figure 4B Video editor: Please Highlight the third panel and last (fifth) panel 
6.4.2. LAB MEDIA: Figure 4B Video editor: Please Highlight the second, third and last (fifth) panel 
6.4.3. LAB MEDIA: Figure 4B Video editor: Please Highlight the first panel and last (fifth) panel 
6.5. Labelling for cytoplasmic Phox2b mRNA [1], GFP [2] and nuclear Phox2b protein in neurons were compared [3]. Overlap of Phox2b mRNA, GFP and Phox2b antibody labelling in individual neurons of the NTS was also observed [4].
6.5.1. LAB MEDIA: Figure 5 Video editor: Please Highlight the first row of figure 5A and 5B
6.5.2. LAB MEDIA: Figure 5 Video editor: Please Highlight the second row of figure 5A and 5B
6.5.3. LAB MEDIA: Figure 5 Video editor: Please Highlight the third row of figure 5A and 5B
6.5.4. LAB MEDIA: Figure 5 Video editor: Please Highlight the fifth or last row of figure 5A and 5B
6.6. When performed on fixed frozen sections in combination with FISH, IHC was reliable irrespective of subcellular localization. Multiplex FISH for GlyT2 mRNA and Phox2b mRNA was successful [1].
6.6.1. LAB MEDIA: Figure 6A



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. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
7.2. 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.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
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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