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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  Y
Can you record movies/images using your own microscope camera? (Y/N) Y

2. Does your protocol include software usage? (Y/N) N


3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
2.1, 2.7, 2.8
3.1, 3.2, 3.7, 3.9

4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
Dispersing and counting TG neurons, not axons, for the TG culture.  Steps 3.7-3.8.  We can do screen shots from the hemocytometer.  
5. Will the filming need to take place in multiple locations? (Y/N) Y
If yes, how far apart are the locations? 
The rooms are simply across the hall from each other.  


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Sarah Peters: This protocol provides a detailed outline of how to co-culture dental pulp stem cells and trigeminal neurons. With it, we can investigate multiple responses driven by their crosstalk [1].
1.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.2. Sarah Peters: The main advantage of this technique is the ability to study and manipulate either and/or both cell populations and precisely measure the outcomes [1].  
1.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.


OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.3. Courtney Barkley: This method has direct relevance to dental research and could provide insight into research on how dental pulp stem cells repair neural tissue damaged by traumatic events or neurodegenerative diseases [1]. 
1.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.4. Courtney Barkley: There are several stages to this technique to learn and it can be hard to keep track of all of them. This protocol details each stage to help with that [1].
1.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.5. Courtney Barkley: The dental pulp and ganglia are difficult to disperse and require vigorous vortexing and pipetting. Even then, you will not get full dispersion so optimization and replicates will be required [1].
1.5.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.


Introduction of Demonstrator: (Said by you on camera)

1.6. Sarah Peters: Demonstrating the procedures will be Emily Fu, an undergraduate from my laboratory, and Courtney Barkley, a technician from my laboratory. Emily will show the harvesting and plating of the dental pulp cells and Courtney will show the harvesting and plating of the trigeminal neurons [1] [2].
1.6.1. Interview style: Author saying the above 
1.6.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.



Section - Protocol
All experiments with mice were approved by the UAB Institutional Animal Care and Use Committee (IACUC). 
2. DP (Dental Pulp) Dissection, Dispersion and Plating
2.1. After euthanization of the mouse, place the head on a disposable underpad so that the mouth is toward the ceiling and the base of the neck is flat on the work surface [1]. Use a razor blade in a sawing motion to separate the mandible from the maxilla [2]. 
2.1.1. Talent places the mouse head on a pad.
2.1.2. Talent uses a razor blade on the mouse head. Important Step
2.2. Remove the tongue with scissors or forceps to allow easier access to the molars [1]. Place the opened head in a dish atop a sterile gauze pad and place the specimen under a dissecting microscope [2]. 
2.2.1. CU: Talent removes the tongue.
2.2.2. Talent places the head in a dish, and then under a microscope.
2.3. Remove the alveolar bone tissue surrounding the first molars [1]. Insert forceps into alveolar opening and tease the tissue away from the tooth toward the buccal or lingual side of the mouth [2]. NOTE: Authors indicated that they will upload microscope videos. I checked on 12/18 and they were not uploaded. 
2.3.1. SCOPE: Talent removes bone tissue.
2.3.2. SCOPE: Talent inserts forceps to separate tissue.
2.4. Collect all maxillary first molars, and gently transfer the submandibular and maxillary first molars to a separate cell culture dish with 1x PBS on ice [1]. Remove the Enamel Outer Organ surrounding the outside of each maxillary first molars [2].
2.4.1. Talent transfers all teeth into a dish.
2.4.2. SCOPE: Talent removes the tissue outside of the teeth.
2.5. With a set of forceps, rotate the molars so the cusps are down and the open root is exposed [1]. There is an oval opening on the bottom of the tooth, and opaque dental pulp tissue encapsulated by a thin layer of dentin and enamel [2].
2.5.1. SCOPE: Talent rotates the teeth.
2.5.2. SCOPE: Talent points to an opening, and tissue.
2.6. Using the tip of the forceps, gently loosen the dental pulp by running one arm of the forceps around the internal circumference of the mineralized tissue. Remove the dental pulp tissue out of the mineralized structure [1] and transfer it to a third dish containing 1x PBS. Remove the enamel outer organ if it was not already separated [2].
2.6.1. SCOPE: Talent loosens the pulp and removes it.
2.6.2. Talent transfers the teeth to a dish.
2.7. Transfer all dental pulp tissue to 0.25% trypsin-EDTA in a 50-milliliter conical tube [1]. Vortex the mixture [2] and place it in a 37-degree Celsius warm water bath for 10 minutes [3].
2.7.1. Talent transfers the tissue into a tube with solution.
2.7.2. Talent vortexes the tube. Talent places tube in a water bath. Important Step
2.7.3. Talent places the tube in a water bath. NOTE: 2.7.3 was combined with 2.7.2.
2.8. Under a sterile hood [1], add warmed co-culture media to a final ratio of at least 1:1 media to trypsin to inactivate the enzyme. Pipette the media up and down multiple times with a 10-milliliter pipette to further disperse the dental pulp in the media. Avoid large bubbles [2].
2.8.1. Talent places the tube into a hood.
2.8.2. Talent adds media and pipettes up and down. Important Step
2.9. Transfer 1 milliliter of the dispersed dental pulp to each well of a 24-well tissue culture plate [1]. Place the plate in an incubator at 37 degrees Celsius and allow the cells to attach and migrate out from the undispersed tissue for 48 hours before changing media [2].
2.9.1. Talent transfers the mixture into wells.
2.9.2. Talent places the plate into an incubator.
3. Trigeminal Neuron Dissection, Dispersion and Plating
3.1. After euthanization, and removal of skin, insert the tip of a pair of micro-dissecting scissors into the base of the skull. Cut along the sagittal suture of the skull [1]. Make four small horizontal cuts: two along the coronal sutures by the ears, and two along the lambdoid sutures at the base of the skull. This creates two flaps of bone [2].
3.1.1. Talent cuts the skull along sagittal suture. Talent cuts 4 places. Important Step
3.1.2. Talent cuts 4 places. NOTE: Combined with above
3.2. Use the forceps to peel back the two flaps of bone to reveal the brain. Remove the brain [1]. Transfer the head to a tissue culture dish with 1x PBS and put under the microscope [2].
3.2.1. CU: Talent places head in dish, and places dish under the microscope. Talent then opens skull, reveals the brain and removes it. Important Step NOTE: Done under scope. 
3.2.2. Talent places the head in a dish, and places the dish under a microscope. NOTE: Reordered and combined with above.
3.3. Locate the trigeminal ganglia, housed in the dura matter between the brain and bone of the maxillary process [1]. Cut the three branches that travel to the eyes, maxillae and mandible [2], and use straight-edge fine forceps to transfer the ganglia to cold 1x PBS in a dish on ice [3].
3.3.1. SCOPE: Talent points to nerves.
3.3.2. SCOPE: Talent cuts the three branches.
3.3.3. Talent places the nerves in a dish on ice.
3.4. Once all trigeminal bundles are harvested, use vial forceps to transfer ganglia to a 50-milliliter conical tube containing 5 milligrams per milliliter sterile-filtered collagenase type two [1].
3.4.1. Talent transfers nerves into a tube with solution.
3.5. Vortex the mixture and place the tube in a 37-degree Celsius water bath for 25-30 minutes [1]. Every 5-10 minutes, take the tube out of the water bath, vortex, and return to the bath [2].
3.5.1. Talent vortexes the tube, and places it in a water bath.
3.5.2. Talent takes out the tube, vortexes, and puts it back into the water bath.
3.6. Centrifuge the collagenase-trigeminal neuron solution for 2 minutes at 643 times g [1]. Under a tissue culture hood, gently aspirate the collagenase with a micropipette, and add 5 milliliters of 1% sterile-filtered trypsin type two [2].
3.6.1. Talent places the tube into a centrifuge.
3.6.2. Talent places the tube in a hood, removes supernatant and adds solution.
3.7. Vortex, and then place the conical tube in a 37-degree Celsius water bath for 5 minutes [1]. During the 5 minutes, vortex once or until the solution is a homogeneous, cloudy mix [2]. Add media at a 1:1 ratio of trypsin to media to deactivate the remaining trypsin [4].
3.7.1. Talent vortexes the tube, and places into a water bath. Important Step
3.7.2. Talent takes out the tube, and vortexes.
3.7.3. CU: Talent shows the solution is a cloudy mix. 
3.7.4. CU: Talent adds solution.
3.8. Count the number of cells [1] and dilute the mixture to 200,000 cells per milliliter within media [2]. Place coated transwell filters into wells with dental pulp [3]. Pipette 250 microliters onto the transwell filter [4], and culture the cells at 37 degrees Celsius overnight [5].
3.8.1. Talent operates on a cell counter.
3.8.2. Talent adds solution into the tube.
3.8.3. CU: Talent places the filters into wells. Talent transfers mixtures into wells.   Important Step
3.8.4. CU: Talent transfers the mixture into wells. Important Step  NOTE: combined with above
3.8.5. Talent places the plate into an incubator.
3.9. [bookmark: _Hlk24119573]The next day, replace the media with 1 milliliter of Co-culture media supplemented with 1 micromolar uridine and 15 micromolar 5-fluoro-2’deoxyuridine (pronounce as five floor oh two prime dee ox ee yur id een) to stop the over-proliferation of mesenchymal cells that may prevent neurite outgrowth [1]. 
3.9.1. Talent takes out the tube, and exchanges media. Important Step
3.10. Sarah Peters: You MUST add mitotic inhibitors on day 2 or neurite outgrowth will not occur [1].
3.10.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. NOTE: Author noted that this can be voiced over rather than a shot. I’m not sure if the videographer shot this, but if not add the following text overlay to shot 3.9.1: TEXT: Add mitotic inhibitors on day 2  





[bookmark: _GoBack]

Section – Results
4. Results: Co-culture
4.1. In this study, trigeminal neurite outgrowth was increased in the presence of primary dental pulp cells in the underlying well [1], compared to the control of trigeminal neurite monoculture [2]. 
4.1.1. LAB MEDIA: Figure 2A
4.1.2. LAB MEDIA: Figure 2C
4.2. Primary cells from the Tgfbr2f/f mouse used in this protocol [1] after infection of Ad-Cre-GFP (pronounce as Adenoh Virus Cree G-F-P) [2] and Ad-eGFP (pronounce as Adenoh Virus E-G-F-P) [3] was confirmed in equivalent numbers of cells [4]. 
4.2.1. LAB MEDIA: Figure 2D
4.2.2. LAB MEDIA: Figure 2D – Video editor: Emphasize the bottom two images.
4.2.3. LAB MEDIA: Figure 2D – Video editor: Emphasize the top two images.
4.2.4. LAB MEDIA: Figure 2D
4.3. The semi-quantitative PCR demonstrates that the Ad-Cre-GFP deleted the flanked gene, Tgfbr2 (pronounce as transforming growth factor beta receptor 2) [1], with the Ad-eGFP served as a control viral vector [2]. In the cultures with Tgfbr2 deletion, neurite outgrowth was decreased [3]. 
4.3.1. LAB MEDIA: Figure 2E – Video editor: Emphasize the top right image.
4.3.2. LAB MEDIA: Figure 2E – Video editor: Emphasize the left lane of images.
4.3.3. LAB MEDIA: Figure 2B
4.4. Brightfield imaging of transwell filters after crystal violet staining of cell populations shows that Large pores are prevalent [1]. The large arrow points out a cell with mesenchymal morphology [2], whereas the small arrow points to a cell of neuronal morphology [3]. Crystal violet stained both cells without bias [4].
4.4.1. LAB MEDIA: Figure 3A
4.4.2. LAB MEDIA: Figure 3A – Video editor: Emphasize the large arrow.
4.4.3. LAB MEDIA: Figure 3A – Video editor: Emphasize the small arrow.
4.4.4. LAB MEDIA: Figure 3A
4.5. However, immunofluorescent staining of beta 3 tubulin with an Alexa-488 (pronounce as alexa-4-88) secondary antibody shows non-specific staining of multiple cells, making imaging of afferent structures difficult [1]. 
4.5.1. LAB MEDIA: Figure 3B
4.6. 


Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Sarah Peters: Because neither dental pulp cells nor trigeminal neurons disperse easily, each researcher will need to optimize their plating procedures [1]. 
5.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
5.2. Sarah Peters: If you culture dental pulp cells alone in different wells, you can use immunofluorescence or quantify RNA/protein levels to determine how the dental pulp cells respond to the neurons [1].
5.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
5.3. Courtney Barkley: Remember to bleach any containers or tips that come in contact with the Adenovirus. Be sure to discard of razors properly with a sharpie bin [1]. 
5.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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