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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?
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.
Stereomicroscope used: Zeiss discovery.V8. Alternatively, Olympus SZX9 can be used.

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 the videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When the 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:  31

Introduction
1. Introductory Interview Statements

REQUIRED: 
1.1. [bookmark: _Hlk70002876]Anamaria Balic: The Trowell-type organ culture method is used to culture the tissue explants. Here we show how to use this method to study the stem cells in continuously growing teeth.

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

1.2. [bookmark: _Hlk70002897]Anamaria Balic: With this technique, we can study the stem cells and their behavior in niche and screen the effect of various molecules on the survival and maintenance of the stem cells.

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	Suggested B-roll: 2.8.2

OPTIONAL: 

1.3. [bookmark: _Hlk70002919]Emma Juuri: This method can be applied to study the stem cells of other organs, such as skin or mammary gland. 

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

Ethics Title Card
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Helsinki.


Protocol
2. Incisor Dissection and Isolation of the Proximal End Tissue
2.1. Begin by placing 30-millimeter metal grids with 1 to 2-millimeter diameter holes in a 35-millimeter Petri dish [1]. Fill the plate with media until the media reaches the grid surface [2-TXT], then incubate the plate at 37 degrees Celsius until the tissue is isolated and ready to culture [3].
2.1.1. Wide: Talent placing metal grids in the petri-dish.
2.1.2. Talent adding media in the dish. TEXT: Caution! Avoid bubble formation Videographer: This shot is important!
2.1.3. Talent placing the plate in the incubator.

2.2. After decapitating the mouse, remove the skin to expose the mandible [1] and cut through the masseter muscles to separate the mandible from the maxilla and the rest of the head [2]. Once the mandible is isolated, remove the tongue and maximum soft tissue [3]. Place the mandible in the petri-dish containing PBS on the ice [4].
2.2.1. Talent removing the skin and exposing the mandible.
2.2.2. Talent cutting the masseter muscles.
2.2.3. Talent removing the tongue and soft tissue.
2.2.4. Talent placing the mandible in the PBS containing petri-dish on the ice.

2.3. Transfer the mandible to a glass Petri dish [1] and use a disposable 20 by 26-Gauge hypodermic needle to dissect the incisor [2]. Split the mandible at the midline by cutting through the symphysis [3]. Then, clean the soft tissue and muscle tissue from the bone surface for better visualization [4].
2.3.1. Talent transferring the mandible to a glass Petri dish.
2.3.2. SCOPE: Talent dissecting the incisor using a disposable hypodermic needle. 
2.3.3. SCOPE: Talent cutting through the symphysis.
2.3.4. SCOPE: Talent cleaning the soft and muscle tissue from the bone surface.

2.4. For mandibles obtained from animals younger than 10 days, use disposable 20 by 26-G hypodermic needles to open each half of the mandible longitudinally to expose the incisor tooth [1]. 
2.4.1. SCOPE: Talent opening the mandible to expose the incisor tooth using a needle. Videographer: This shot is important!

2.5. Gently detach the incisor from the surrounding bone [1], cut the proximal end that contains the cervical loop [2], and remove the mineralized enamel and dentin matrix [3]. Keep the collected proximal ends in Dulbecco’s PBS on ice until ready to culture [4].
2.5.1. SCOPE: Talent detaching the incisor from the surrounding bone.
2.5.2. SCOPE: Talent cutting the proximal end. Videographer: This shot is important!
2.5.3. SCOPE: Talent removing the mineralized enamel and dentin matrix.
2.5.4. Talent placing the collected proximal ends in Dulbecco’s PBS on ice.

2.6. For mice older than 10 days, open each half of the mandible longitudinally to expose the incisor tooth [1]. Use tweezers to grip the mandible [2] and break the bone to expose the tooth [3]. Cut the proximal end that contains the cervical loop [4]. Keep the collected proximal ends in Dulbecco’s PBS on ice until ready to culture [5].
2.6.1. SCOPE: Talent showing one half of the older mandible cleaned from the soft tissue.
2.6.2. SCOPE: Talent using tweezers to grip the mandible.
2.6.3. SCOPE: Talent breaking the bone and exposing the tooth.
2.6.4. SCOPE: Talent cutting the proximal end.
2.6.5. Talent placing the collected proximal ends in Dulbecco’s PBS on ice.

2.7. Carefully place the rectangle filters on top of the grid in a pre-warmed culture dish [1] and properly orient the tissue pieces [2]. Incubate the plate at 37 degrees Celsius, 5% carbon dioxide, and 90 to 95% humidity [3]. 
2.7.1. Talent placing the filters on the grid.
2.7.2. SCOPE: Talent placing and orienting the tissue in the dish. Videographer: This shot is important!
2.7.3. Talent placing the plate in the incubator.

2.8. Carefully change the medium on alternate days, avoiding the formation of air bubbles [1]. Monitor the tissue growth and capture images daily [2].
2.8.1. Talent changing the medium.
2.8.2. Talent at the computer, capturing the images with monitor visible in the shot.
3. Tissue Fixation
3.1. Remove the culture medium from the dish [1] and carefully add ice-cold methanol to the tissue, then incubate it for 5 minutes [2]. 
3.1.1. Talent removing the media.
3.1.2. Talent adding ice-cold methanol in the dish.

3.2. Transfer a filter carrying the tissue explant to the sampling tube [1] and fix the explant in 4% paraformaldehyde prepared in PBS [2] for 10 to 24 hours at 4 degrees Celsius [3].
3.2.1. Talent transferring filters carrying tissue explants to sampling tubes.
3.2.2. Talent placing the tissue in formaldehyde solution.
3.2.3. Talent placing the tube at 4 ˚C.


Results
4. Results: Analysis of the Isolated Cervical Loops 
4.1. The epithelial stem cells reside in a niche called the cervical loop, located at the proximal end of the incisor [1]. The cervical loop comprises an inner and outer enamel epithelium that encases the stellate reticulum, a core of loosely arranged epithelial cells [2].
4.1.1. LAB MEDIA: Figure 3
4.1.2. LAB MEDIA: Figure 3B

4.2. Each incisor has one labial [1] and one lingual cervical loop [2], but only the labial cervical loop contains the stem cells [3].
4.2.1. LAB MEDIA: Figure 3A Video Editor: Please emphasize the area in the black dashed line.
4.2.2. LAB MEDIA: Figure 3A Video Editor: Please emphasize the area in the white dashed line.
4.2.3. LAB MEDIA: Figure 3C Video Editor: Please emphasize the area labeled as stem cells.

4.3. The proximal end of an incisor isolated from 2-day postnatal Sox-2-GFP (S-O-X-2-G-F-P) mice were captured, enabling the identification and visualization of the Sox-2-expressing incisor epithelial stem cells [1].
4.3.1. LAB MEDIA: Figure 4A, B, C

4.4. In cervical loops isolated from the Sox-2-GFP and Fucci-mKO (Fu-Chee red) transgenic mice, GFP-positive stem cells [1] and Fucci-mKO-positive non-proliferative cells were identified [2]. 
4.4.1. LAB MEDIA: Figure 4D Video Editor: Please emphasize the area in green.
4.4.2. LAB MEDIA: Figure 4D Video Editor: Please emphasize the area in red.

4.5. The Sox-2-GFP expression was used as a reporter to analyze the effect of Wnt-(Wint)-beta‐catenin signaling activator BIO (Bio) [1], which negatively affected Sox-2-expressing stem cells [2] as well as the GFP expression [3]. 
4.5.1. LAB MEDIA: Figure 4E
4.5.2. LAB MEDIA: Figure 4E Video Editor: Please emphasize the images in the BIO raw and the area covered in yellow dotted line.
4.5.3. LAB MEDIA: Figure 4E Video Editor: Please emphasize the 96-h image in the BIO raw and absence of green color in the yellow dotted line.



Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. [bookmark: _Hlk70002968][bookmark: _Hlk70002962]Emma Juuri: This technique can be optimized for live imaging of the stem cell behavior. Fresh or cultured explants can also be processed enzymatically to single-cell suspensions for further analysis. 

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	Suggested B-Roll: 2.5.4 and 2.7.1




 2021, Journal of Visualized Experiments	                         April 29, 2021	Page 9 of 9
image1.png




