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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. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

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.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. 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.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps: 20
Number of Shots:  58 

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to 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 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
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 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. 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 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. 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 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
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 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
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 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. 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 20 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.

Ethics Title Card
Scriptwriter: If an ethics card is required, please remove the statement that does not apply before sending the draft script. Delete the entire section if there are no animal or human subjects requiring an ethics statement. 

This research has been approved by the Griffith University Biosafety Committee and the Griffith University Animal Ethics Committee in accordance with the guidelines of the Australian Commonwealth Office of Gene Technology regulator 

Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Whole-Mount Tissue Preparation
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin, lay the euthanized animal on a dissecting platform [1-TXT]. Using scissors, remove the head and jaws [2].
2.1.1. WIDE: Talent placing euthenized animal on the dissecting platform TXT: Euthnesia: Rising CO₂ inhalation 
2.1.2. Talent removing the head and jaws using the scissors

2.2. Remove the skin from the skull [1], then trim the cartilage at the tip of the nose to expose the nasal cavity for efficient fixative penetration [2]. Then, quickly rinse the heads in 1x (one-x) PBS to remove excess blood [3]. 
2.2.1. Talent removing the skin from the skull
2.2.2. Talent trimming the cartilage at the tip of the nose
2.2.3. Talent rinsing the head with PBS

2.3. Fix the tissue by submerging the head overnight in 4% paraformaldehyde at 4 degrees Celsius on a roller [1]. Remove the head from the fixative [2] and wash it in 1× PBS for 3 hours at room temperature on a roller [3]. Store the head in fresh PBS at 4 degrees Celsius [4].
2.3.1. Talent placing the submerged head in the 4°C
2.3.2. Talent removing the head from the fixative
2.3.3. Talent placing the head for washing with PBS on the roller
2.3.4. Talent placing the head at 4°C

2.4. Cut the head in half along the mid-sagittal plane using a scalpel [1] and expose the nasal cavity [2]. Identify the anatomical regions [3] and collect the mucosal tissue lining the entire nasal cavity [4].
2.4.1. MED: Talent cutting the head in half
2.4.2. CU: Talent exposing the nasal cavity
2.4.3. CU: Talent identifying and indicating the anatomical region of the nasal cavity	Comment by Vipasha  Sharma: Is this done under microscope?
2.4.4. CU: Talent collecting the mucosal tissue

2.5. Using a bone cutter, gently break and remove the septal bone covering part of the nasal cavity [1]. Once the area is exposed, use curved forceps to gently detach [2] and scoop out the tissue from the concave dorsal wall [3].  
2.5.1. CU: Talent gently breaking and removing the septal bone
2.5.2. CU: Talent detaching the tissue from the wall
2.5.3. CU: Talent scooping out the tissue from the wall

2.6. Lift the tissue from the underlying bone [1] and gently peel away the remaining olfactory mucosa to obtain an intact whole-mount preparation [2-TXT]. Collect the tissue from both the nostrils, including the septum, dorsal walls, and cribriform plate, to isolate the anatomical region containing the primary olfactory structures [3].
2.6.1. CU: Talent lifting the tissue from the bone
2.6.2. CU: Talent peeling away the remaining olfactory mucosa TXT: Avoid tearing the tissue
2.6.3. CU: Talent collecting tissue from the right and left nostrils 

2.7. Wash the collected tissues in 1× PBS and remove any unwanted tissues, including bone fragments. [1]. Then, store the tissues in fresh 1× PBS at 4 °C for subsequent immunohistochemistry analysis [2].
2.7.1. Talent washing the tissues in 1x PBS 
2.7.2. Talent placing the tissues at 4°C

3. Immunofluorescence Staining
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Remove the tissues from storage [1] and transfer them into an Eppendorf tube containing blocking solution [2-TXT]. Incubate the tissues for 3 hours at room temperature on a roller [3]. Add 500 microliters of primary antibody solution [4] and incubate for 72 hours at 4 degrees Celsius on a roller[5].
3.1.1. Talent removing the tissues from storage TXT: Refer to the text protocol for blocking solution preparation    
3.1.2. Talent transferring the tissues to a tube containing blocking solution
3.1.3. Talent placing the tube on a roller
3.1.4. Talent pipetting the 500 μL of primary antibody Author: Could you please confirm whether the volume is correct? Also, what is the antibody dilution used in this step? 
3.1.5. Talent placing the tube on a roller at 4°C

3.2. Wash the tissues twice with 1× PBS for 1.5 hours each at room temperature on a roller [1]. Add the secondary antibody solution and nuclear stain to the tissues [2]. Wrap the tube in aluminum foil and incubate it for at least 4 hours at room temperature on a roller [3], then overnight at 4 degrees Celsius on a roller [4].
3.2.1. Talent placing the tube containing the tissues in 1× PBS on a roller.
3.2.2. Talent adding secondary antibody and nuclear stain  Author: what is the concentration of the secondary antibody and stain used in this step? Also, which nuclei stain was used? 
3.2.3. Talent wrapping the tube in aluminum foil and keeping it aside for 4 h
3.2.4. Talent placing the tube at 4 °C

3.3.  Wash the tissues twice with 1× PBS for 1.5 hours per wash at room temperature on a roller [1]. Gently remove the tissues from the Eppendorf tube [2] and place them on a microscope slide under a microscope, ensuring tissue lies flat without folds [3]. 
3.3.1. Talent placing the tube containing the tissues in 1× PBS on a roller.
3.3.2. Talent removing the tissue from the tube
3.3.3. Scope: Shot of talent placing the tissue on the slide

3.4. Apply fluorescent mounting medium [1], place a coverslip over the tissue [2]. Then, seal the slide, allow it to dry overnight at room temperature in the dark [3], and store it at 4 degrees Celsius until use [4].
3.4.1. Talent adding fluorescent mounting medium Author: Which fluorescent mounting medium is used?
3.4.2. Talent placing the coverslip over the tissue 
3.4.3. Talent sealing the slide and keeping them aside for drying in the dark
3.4.4. Talent placing the tube at 4 °C

4. Acquisition of Low and High Immunofluorescent Images
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Place the mounted whole-mount tissue on the stage of a confocal microscope [1]. Acquire low-magnification immunofluorescent overview images using a 30× objective lens with a numerical aperture of 1.04 [2-TXT]. Then, acquire z-stack images [4-TXT].	Comment by Vipasha  Sharma: Author: Should the setup of the 30× objective lens be shown in the video? 
4.1.1. CU: Talent placing the mounted whole-mount tissue on the stage of the confocal microscope 
4.1.2. SCREEN:  Overview images being acquired with the 30× objective lens   
TXT: Image Calibration: 215.594 nm/pixel (X and Y axes)
4.1.3. SCREEN: z-stack images being acquired TXT: z-step size: 0.8 µm

4.2. Adjust the number of optical sections based on tissue thickness [1] and capture adjacent fields of view with 15% overlap [2]. Acquire tiled images using a meander acquisition pattern and automatically stitch the tiled images during acquisition using linear alpha-blending [3].
4.2.1. SCREEN: Number of optical sections being adjusted according to tissue thickness
4.2.2. SCREEN: Adjacent fields of view with 15% overlap are being acquired.
4.2.3. SCREEN: Tiled images with automatic stitching are being acquired

4.3. Switch to a 60× objective lens with a numerical aperture of 1.5 to acquire high-magnification immunofluorescent images [1]. Adjust the number of optical sections based on tissue thickness [2-TXT] and acquire z-stack images with a z-step size of 0.41 micrometer [3]. Capture images from a single field of view [4].	Comment by Vipasha  Sharma: Is switching done manually or via software? Will this be shown in the video?
4.3.1. SCREEN: High-magnification immunofluorescent images are being acquired with a 60x objective lens
4.3.2. SCREEN:  Number of optical sections being adjusted according to tissue thickness  TXT: Image Calibration: 107.923 nm/pixel (X and Y axes)
4.3.3. SCREEN: z-stack images being acquired 
4.3.4. SCREEN: Images from a single field of view being acquired

5. Reference Image Acquisition and Image processing
Demonstrator: Click here to enter name of demonstrator(s) 

5.1. Acquire histological reference images of H&E-stained mid-sagittal mouse head sections using a slide-scanning microscope under brightfield illumination [1-TXT]. Capture images using a 40× objective lens with a 0.63× camera magnification [2-TXT]. Acquire the images as a single focal plane and automatically stitch them using a meander acquisition pattern and linear alpha-blending [4]. 
5.1.1. SCREEN: High-magnification immunofluorescent images are being acquired with a 60x objective lens TXT: H&E: Hematoxylin and Eosin
5.1.2. SCREEN: Image being acquired using a 40× objective lens TXT: Effective magnification: 25.2×
5.1.3. SCREEN:  Images as a single focal plan with automatic stitching being acquired TXT: Pixel calibration: 136.905 nm/pixel (X and Y axes)

5.2. Acquire complementary overview immunofluorescent reference images using a 10× objective lens [1]. Capture the specimen as a single z-slice with 0% tile overlap [2]. Generate an overview image encompassing the entire anatomical region of interest [3-TXT].
5.2.1. SCREEN: Overview immunofluorescent images are being acquired with a 10x objective lens
5.2.2. SCREEN: Specimen as a single z-slice being captured
5.2.3. SCREEN: Overview image encompassing the entire anatomical region of interest being generated   TXT: Pixel calibration: 647.249 nm/pixel (X and Y axes)

5.3. Export the acquired datasets to image analysis software [1]. Generate maximum intensity projections from the z-stack datasets [2]. Select regions of interest for subsequent analysis and figure preparation [3]. 
5.3.1. SCREEN: Acquired image datasets being exported into the image analysis software.
5.3.2. SCREEN: Maximum intensity projections being generated from the z-stack datasets.
5.3.3. SCREEN: Regions of interest being selected for the analysis

5.4. Combine the overview immunofluorescent and corresponding HE images to generate anatomical reference figures [1]. Verify the alignment and anatomical correspondence between the fluorescence and histological datasets before preparing the final figures [2].
5.4.1. SCREEN: Immunofluorescent and corresponding H&E images being combined
5.4.2. SCREEN: Alignment and anatomical correspondence being verified





Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 28
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. In the intact mucosa, olfactory ensheathing cells exhibited elongated bipolar morphologies [1] and closely wrapped the axon bundles [2]. Fibroblasts formed a distinct outer layer surrounding the tunnel-like structures [3].
6.1.1. LAB MEDIA: Figure 3B  Video Editor: Please highlight the white arrows in the left image
6.1.2. LAB MEDIA: Figure 3B  Video Editor: Please highlight the white arrow in the middle image
6.1.3. LAB MEDIA: Figure 3B  Video Editor: Please highlight the white arrows in the right image
6.2. In the damaged mucosa olfactory ensheathing cells exhibited both bipolar and rounded morphologies [1], axon bundles became less uniform and compact [2], and fibroblasts are no longer confined to the outer layer [3].
6.2.1. LAB MEDIA: Figure 3D  Video Editor: Please highlight the white arrows in the left image
6.2.2. LAB MEDIA: Figure 3D  Video Editor: Please highlight the white arrows in the middle image
6.2.3. LAB MEDIA: Figure 3D  Video Editor: Please highlight the white arrows in the right image
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