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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) ____Y_____ If yes, please list make and model of your microscope: _____Leica MZ 16 F_________________________

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___N_____ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps____Steps 2.1-2.3; Steps 3.1-3.3; Steps 4.1-4.5;  Step 5.1-5.2______________________

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  _____________Transfer of the microdissected cervical loop to the accutase solution.  Visualization during transferring is key to ensure success.________________

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to obtain cells for culture from the mouse incisor cervical loop in a reliable and consistent manner. (Intro)
This is accomplished by (Video editor, show the mouse on the left here) first dissecting the lower hemi-mandible (Video editor, show the cartoon on the right with texts (except the text “remove bone”) from the adult mouse and removing the bone (Video editor, add the text “remove bone”) covering the cervical loop region. (P1)
The second step is to (Video editor, show the right cartoon) isolate the cervical loop region and (Video editor, show the left cartoon) separate the mesenchyme from the epithelium. (P2)
Next, the cervical loop is microdissected. (P3)
Video editor, use the P3 cartoon.

The final step is to dissociate (Video editor, show the 6 “dots” between P3 and P4 cartoons) then (Video editor, use the P4 cartoon) culture the isolated epithelial cells. (P4)
Ultimately, this video is used to show the correct procedure for successful isolation of cells from the labial cervical loop. (P5)
Video editor, use LAB_MEDIA: 51266_Klein_Figure 4
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. MIquella Chavez:  Demonstrating the procedure will be myself,  my postdocs: Kerstin Seidel and Jimmy Hu; and Chunying Li, a visiting faculty member here in the Klein laboratory.  

1.1.1. Interview style: Author saying the above 

1.1.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Protocol (read by voice talent at JoVE):

2. Dissect lower hemi-mandibles from adult mouse

2.1. After euthanizing the animal, remove the skin along the neckline to the lower lip.  Then, use a scalpel to make an incision between the two lower incisors, which are loosely connected. Upon applying pressure, the mandible will be split into two halves.

2.1.1. MED-over the shoulder:  Talent removes the skin along the neckline to the lower lip.
2.1.2. CU:  The head of the mouse as an incision is made between the two lower incisors.
2.1.3. CU:  The head of the mouse as the mandible is split into two halves.
2.2. Next, wedge the scalpel between the condyle of the jaw and the temporal mandibular joint, and cut alongside the jaw muscle to detach the jaw.
2.2.1. CU:  The head of the mouse as the scalpel is wedged between the condyle of the jaw and the temporal mandibular joint; [take 3 slated in duplicate]
2.2.2. CU:  The head of the mouse as the jaw muscle is cut alongside to detach the jaw.
2.3. Afterward, remove all the muscles, tendons, and ligaments until only the bone remains.
2.3.1. CU:  The head of the mouse as all the muscles, tendons, and ligaments are removed.
3. Incisors isolation
Video editor note: the shots in Section 3....3.1.1 to3.3.3 were all done as Scope shots as the authors knew we would not get them without using the microscope
3.1. Now, carefully shave off the bone at a 45-degree angle from the proximal end to the distal end of the membranous region.  Use the tip of the scalpel to remove any remaining bone, including the bone fragments at the edge.  
3.1.1. MED-over the shoulder:  Talent shaves off the bone at a 45-degree angle from the proximal end to the distal end of the membranous region.
3.1.2. CU:  The remaining bone as it is removed.

3.2. Then, slowly start just below the 3rd molar to remove the lingual cortical plate of the mandible.  Continue to clean, working carefully around the area containing the cervical loop (Text overlay: CL: cervical loop).  
3.2.1. CU:  The mandible as the lingual cortical plate is removed.

3.2.2. CU:  The mandible as the incisor is cleaned.  Text overlay: CL: cervical loop. 
3.2.3. [moved] CU:  The inferior alveolar nerve bundle as it is removed.

3.3. Make a clean cut to first remove the bone and tissues proximal to the CL.  Then, make a second cut distally with the scalpel, roughly below the 2nd molar.  After that, remove the inferior alveolar nerve bundle. The CL is then dissected out by inserting the scalpel between the bone and the medial surface of the incisor and CL; this must be carefully done, so as not to tear the tissue. 
3.3.1. CU:  The mandible as a clean cut is made to remove the bone and tissues proximal to the CL.
3.3.2. CU:  The mandible as a second cut is made distally roughly below the 2nd molar.
3.2.3
[moved] CU:  The inferior alveolar nerve bundle as it is removed.
3.3.3. CU:  The mandible as CL is dissected out by inserting the scalpel between the bone and the lateral surface of the incisor and CL.
3.4. Then, place the dissected tissue in 2% collagenase in 1X PBS for 3-4 hours at 4°C in a low adherence plate.  For 1-10 incisors, use 100 (l per well in a 12 well plate; and for greater than 10 incisors, use 500 (l per well in a 6 well low adherence plate.
3.4.1. MED-over the shoulder:  Talent places the dissected tissue in 2% collagenase in a low adherence plate.
3.4.2. CU:  The 12 well plate as the dissected tissue in is placed in it.
4. Microdissection of the CL

4.1. In this procedure, remove the CL region from the collagenase and place in cold DMEM/F12 media.
4.1.1. MED-over the shoulder:  Talent remove CL region from the collagenase.

4.1.2. CU:  CL as it is placed in cold DMEM/F12 media.

4.2. Next, pull gently at the lower end of the CL, using either forceps or an insulin syringe.  The mesenchyme will fall apart while the epithelium remains intact.  Then, the CL and the adjacent epithelium that extend laterally as a “wing-like” structure will be visible. 
4.2.1. SCOPE:  A microscope movie to show that the lower end of the CL is pulled gently.

4.2.2. SCOPE:  A microscope movie to show that mesenchyme falls apart and the epithelium remains intact.

4.2.3. SCOPE:  A microscope movie to show that the CL and the adjacent epithelium extend laterally as a “wing-like” structure.
4.3. Remove the apical bud from the adjacent epithelium by making a V-shaped incision on either side, and place it in cold DMEM/F12 on ice immediately.  Repeat for all CLs, and collect them in a 1.5 mL microfuge tube.
4.3.1. SCOPE:  A microscope movie to show that the apical bud is removed from the adjacent epithelium.

4.3.2. MED-over the shoulder:  Talent collects/places the apical buds in 1.5 mL microfuge tube.
4.4. Next, spin down the microfuge tube with the specimens.  Remove the media and replace it with 100 (L of cell detachment solution.  Then, incubate the tissues in cell detachment solution for 30 min at 37°C. 
4.4.1. MED:  Talent places the microfuge tube in the device for spinning down.

4.4.2. MED-over the shoulder:  Talent removes the media.

4.4.3. MED-over the shoulder:  Talent places/incubates the tissues in cell detachment solution.
4.5. Afterward, dissociate the tissues to produce a single cell suspension by gently pipetting up and down using a 1000 (l low-adhesion pipette tip.  Count them with a hemocytometer.  Subsequently, plate the cells on tissue culture plastic or other desired material.
4.5.1. MED-over the shoulder:  Talent pipettes the tissues up and down.

4.5.2. CU:  The hemocytometer as suspension is introduced into it.

4.5.3. CU:  The tissue culture plastic as tissues cells are placed on it.
5. Primary culture and passage of dental epithelial stem cells
5.1. Now, plate the cells in a 6 well plate at 1-6 x 104 cell/mL in DESC (Text overlay: DESC: dental epithelial stem cell) media (Text overlay:  Refer to the accompanying manuscript for compositions).  Grow the cells plated at 37°C in 5% CO2.  Do not disturb the initial cultures for 5 days after plating to allow for cell adhesion and colony formation.
5.1.1. MED-over the shoulder:  Talent plates the cells in a 6 well plate in DESC media.  Text overlay: DESC: dental epithelial stem cell.  Text overlay:  Refer to the accompanying manuscript for compositions.
5.1.2. CU:  The plate with cells as it is placed in an incubator.
5.2. For the first media change, replace 500 (L of the old media with 500 (L of new media.  Check the colonies under a microscope when changing the media.  After the first media change, continue to change 1 mL of media every 2 days and check the colonies under a microscope.
5.2.1. MED-over the shoulder:  Talent adds 500 (L of the new media to the plate.

5.2.2. MED:   Talent places the plate under the microscope.

5.2.3. CU:  1 mL of the new media is added to the plate.
5.3. After 5 days, aspirate the media and wash the cells 3 times with pre-warmed PBS.  Then, add the pre-warmed 0.25% Trypsin-EDTA in saline solution and incubate at 37°C for 10-15 minutes for the DESCs to detach.
5.3.1. MED-over the shoulder:  Talent aspirates the media.

5.3.2. CU:  The cells as pre-warmed 0.25% Trypsin-EDTA in saline solution is added to them.
5.4. Next, add DESC media to neutralize the trypsin.  Gently pipet along the flask to collect the cells, and place them in a 15 mL conical tube.  Afterward, spin down the cells at 800 g for 2 minutes.
5.4.1. MED-over the shoulder:  Talent adds DESC media to neutralize the trypsin.

5.4.2. CU:  The flask as the cells are gently pipetted and collected.

5.4.3.  MED:  Talent places the cells in the centrifuge.


6. Results:  Isolation and culture of DESCs from the adult mouse incisor
6.1. Shown here is the visualization of the cervical loop using a fluorescent reporter mouse (Text overlay: KRT14-EGFR/Actb).  The bone is relatively autofluorescent.  Removal of the bone exposes the cervical loop (Video editor, zoom in B’) and the rest of the epithelium, which can then be easily excised.  (Video editor, zoom in B’’) All structures of the cervical loop can be easily visualized with the reporter gene. 
6.1.1. LAB_MEDIA:  51266_Klein_Figure 1B. Text overlay: KRT14-EGFR/Actb.
6.2. This figure shows the representative results of the successful colony formation in vitro.  (Video editor, zoom in A) This image of DESCs is taken under the phase contrast microscope, after plating in culture for 7 days.  Tight colony formation indicates successful epithelial isolation with no mesenchymal contamination.  (Video editor, zoom in B) After 10 days of incubation, colonies are larger in size and the cells have a typical epithelial cobblestone morphology.

6.2.1. LAB_MEDIA:  51266_Klein_Figure 4

7. Conclusion (said by authors on camera)

7.1. MIquella Chavez:  After watching this video, you should have a good understanding of how to isolate and microdissect the cervical loop, and culture the dental epithelial stem cells from the adult mouse incisor.

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.
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