[image: Logo

Description automatically generated][image: Logo

Description automatically generated]FINAL SCRIPT: APPROVED FOR FILMING


[bookmark: _Hlk75876386]Submission ID #:  62126
Scriptwriter Name: Nilesh Kolhe
Project Page Link: https://www.jove.com/account/file-uploader?src=18948478 

Title: Whole-mount Staining, Visualization, and Analysis of Fungiform, Circumvallate, and Palate Taste Buds

Authors and Affiliations: 
Lisa C. Ohman1, Robin F. Krimm1

1Anatomical Sciences and Neurobiology, University of Louisville, Louisville, KY, USA

Corresponding Authors: 
[bookmark: _Hlk25233958]Lisa C. Ohman     lcohma01@louisville.edu

Email Addresses for All Authors: 

robin.krimm@louisville.edu
lcohma01@louisville.edu





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?
No  
Please list the make and model of your microscope.	Comment by Nilesh Kolhe: Authors: 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.
Leica MZ FLIII

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? 

☒ 	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?   No


Current Protocol Length

Number of Steps:  10
Number of Shots:  17

Introduction

1. [bookmark: _Hlk75876452]Introductory Interview Statements
1.1. Lisa Ohman: This whole mount dissection and analysis workflow provides a novel approach to analyze the complete morphology of individual taste-nerve arbors, transducing cell type numbers, and the physical relationships between cells [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B roll: 2.1.2, 2.7.2

1.2. Robin Krimm: Whole-structure collection eliminates the need for representative sections and allows absolute-value measurements which increases accuracy and reduces technical variability. This is also the first method providing detailed analysis of both taste buds and their innervation [1]. 

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


OPTIONAL: 
1.3. Lisa Ohman: This method can enhance investigations into the potential circuitry within the taste bud, disease processes, and chemotherapies that disrupt normal taste function. In most of these situations, it is unclear which structure or relationship is disrupted so maintaining all those factors intact allows for all analyses within a single preparation [1]. 

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Videographer: Can skip if there is not enough time

1.4. Lisa Ohman: The most common mistake is dissecting too close to the underside of the epithelium and potentially damaging it. It is also important to ensure the epithelium is laying flat in the tissue mold [1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Video Editor: please use Figure 1B and 1C as B roll



Ethics Title Card
1.1. All animals used in this study were cared for in accordance with the guidelines set by the U.S. Public Health Service Policy on the Humane Care and Use of Laboratory Animals and the NIH Guide for the Care and Use of Laboratory Animals. 
1.2. 

Protocol

2. Tissue Preparation
2.1. Begin by thawing and rinsing the tongue in 0.1 molar phosphate buffer [1]. Then, place one half of the anterior tongue containing the fungiform papillae on a glass slide under a dissecting microscope [2]. 
2.1.1. WIDE: Establishing shot of talent for experimental set up.
2.1.2. Talent placing the tongue under dissection microscope.

2.2. Use blunt-ended forceps and dissection scissors to remove the muscle [1] and hold the tissue open as the lingual epithelium is curved, ensuring a flat orientation of tissue by keeping the blades of the coarse dissection scissors parallel to the epithelium [2]. 
2.2.1. SCOPE: Talent separating the muscle tissue. 
2.2.2. SCOPE: Talent holding the tissue flat.

2.3. Discard the ventral non-keratinized epithelium of the tongue as it contains no taste buds [1], then use a fine dissection scissors for closer dissection to the underside of the keratinized epithelium [2]. Videographer: This step is difficult and important!
2.3.1. SCOPE: Talent discarding non-keratinized epithelium of the tongue.
2.3.2. SCOPE: Talent dissecting underside of the keratinized epithelium. 

2.4. Use blunt-ended forceps to lay a piece of epithelium into a tissue mold and ensure that it lays flat [1-TXT], then, add a drop of optimal cutting temperature compound, or OCT, to the tissue [2]. Videographer: This step is difficult and important!
2.4.1. Talent placing a piece of epithelium into a tissue mold. TXT: Muscle side down
2.4.2. Talent adding a drop of OCT.

2.5. Place the tissue mold on a previously cooled metal base under the dissecting scope [1], then continue to tap the tissue lightly with the forceps until the OCT has frozen, ensuring that the tissue freezes as flat as possible [2]. Videographer: This step is difficult and important!
2.5.1. Talent placing the tissue mold on a metal base.
2.5.2. SCOPE: Talent tapping on the tissue. 

2.6. Once the OCT has frozen, quickly add additional OCT and place the mold in a beaker of cooled 2-methylbutane until frozen [1]. 
2.6.1. Talent adding additional OCT on tissue mold.

2.7. Mount the OCT mold on the cryostat and cut it into 20-micron sections [1]. Collect each section and view it under the light microscope to assess its proximity to the base of the epithelium [2].
2.7.1. Talent cutting the molds into thin sections.
2.7.2. SCOPE: Cut section.

2.8. After the tissue is shaved from the underside of the epithelium, thaw the epithelium, and rinse it twice in 0.1 molar PB on a shaker [1]. 
2.8.1. Talent rinsing the epithelium with PB. 

2.9. Cut the hard palate anterior to the junction of the soft and hard palate [1], then separate the soft palate from the underlying tissue, making sure any remaining bone fragments are cut away and removing additional muscle and connective tissue [2]. Videographer: This step is important!
2.9.1. Talent making a cut.
2.9.2. Talent separating soft palate from the underlying tissue.

2.10. Hold the palate with blunt ended forceps and remove the remaining glands and loose connective tissue by gently scraping them with a razor blade [1].  
2.10.1. Talent removing glands and loose connective tissues. Videographer: This step is important!











Results

3. Results: Staining, Visualization, and Analysis of Fungiform, Circumvallate, and Palate Taste Buds
3.1. Whole taste buds and all taste-bud innervation in Phox2b (p-h-o-x-two-b)-Cre (cre):tdTomato (t-d-tomato) mice were labeled by staining the lingual epithelium with antibodies for dsRed and keratin-8 [1]. 
3.1.1. LAB MEDIA: Figure 3A, B.
3.2. Taste bud volume was measured [1] and revealed no correlations between taste-bud volumes and innervation volumes in either the fungiform [2] or the circumvallate measurement regions [3]. 
3.2.1. LAB MEDIA: Figure 3G.
3.2.2. LAB MEDIA: Figure 3H. Video Editor: Emphasize on black dots for the fungiform.
3.2.3. LAB MEDIA: Figure 3H. Video Editor: Emphasize on pink triangles dots for the circumvallate.

3.3. The administration of a low dose of tamoxifen in TrkBCreER (t-r-k-b-cre-e-r):tdTomato mice causes gene recombination and the labeling of a small number of neurons [1]. A whole-mount taste bud stained with taste-transducing-cell markers carbonic anhydrase four and phospholipase c-beta two is shown here [2]. 
3.3.1. LAB MEDIA: Figure 4A, B.
3.3.2. LAB MEDIA: Figure 4A.

3.4. This taste bud has two labeled terminal arbors, which are shown with the taste bud removed after reconstructing the fibers [1].
3.4.1. LAB MEDIA: Figure 4B.

3.5. Using cell pixel-based imaging software to determine the closest proximity between nerve fibers and taste-transducing cells revealed that out of 19 taste transducing cells, the blue terminal arbor was within 200 nanometers [1] of the light blue carbonic anhydrase four plus cell [2]. 
3.5.1. LAB MEDIA: Figure 4F, G. Video Editor: Emphasize on red color.
3.5.2. LAB MEDIA: Figure 4G: Video Editor: Emphasize on white areas indicated by arrows.

3.6. The terminal arbor associated with the green tracing is shown in magenta [1] and is within 200 nanometers of both the light and dark blue carbonic anhydrase four plus cells [2]. 
3.6.1. LAB MEDIA: Figure 4F, H.
3.6.2. LAB MEDIA: Figure 4H. Video Editor: Emphasize on white areas.

3.7. Whole-mount keratin-8 and 5-ethynyl-2′ (two-prime)-deoxyuridine or Edu (E-d-U) staining of fungiform taste buds revealed that EdU-labeled cells were present both within and outside of the taste buds [1]. 
3.7.1. LAB MEDIA: Figure 5A-C.

3.8. The magenta and purple nuclei are observed outside of the keratin-8 plus border of the taste bud [1]. The yellow [2], teal [3], and blue cells were within the taste bud [4]. 
3.8.1. LAB MEDIA: Figure 5D, E. Video Editor: Emphasize on white-dotted outline.
3.8.2. LAB MEDIA: Figure 5D. Video Editor: Emphasize on yellow color.
3.8.3. LAB MEDIA: Figure 5E. Video Editor: Emphasize on teal color.
3.8.4. LAB MEDIA: Figure 5F. Video Editor: Emphasize on blue color.



Conclusion
4. [bookmark: _Hlk27388131][bookmark: _Hlk75876660]Conclusion Interview Statements

4.1. Lisa Ohman: When attempting this protocol, the tissue dissection and freezing steps are pivotal [1].

4.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B roll: 2.3, 2.4 and 2.5

4.2. Robin Krimm: These tissue dissection methods can be followed by staining for a variety of cells and structures to analyze relationships both within the taste bud and outside the taste bud papilla [1]. 

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

4.3. Lisa Ohman: This is the first analysis of whole taste arbors within the taste bud as well as their relationships with taste-transducing cells. Preserving and staining for several of these elements in a single preparation expands the possibilities for analysis and refines the measurements that are possible [1]. 

4.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Videographer: Can skip if there is not enough time
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