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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
The protocol involves fluorescence microscopy, but not complex dissection or microinjection technique.
Can you record movies/images using your own microscope camera? (Y/N) Y 
Only images
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
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? 
2.3., 3.2., 3.3., 4.1., 5.1., 6.1.
4. What is the single most difficult aspect of this procedure and what do you do to ensure 
2.3. 
5. Will the filming need to take place in multiple locations? (Y/N) N


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

1. REQUIRED Interview Statements: (Said by you on camera)  

1.1. Vincenzo Mattei: The standard way to obtain stem cells from dental pulp is poorly efficient and this depends on several variables. Our protocol allows to obtain a successful isolation of stem cells from treated teeth in 90% of the cases [1].

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

1.2. Vincenzo Mattei:  Obtaining a high number of cells in a few weeks is the main advantage that allows us to use the cells in regenerative medicine and to create a biobank, providing other scientists with this useful tool [1].

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

OPTIONAL Interview Statements: (Said by you on camera)  

1.3. Vincenzo Mattei: The procedure for opening the tooth will be performed by doctor Costantino Santacroce. Subsequently, the protocol will be shown by Stefano Martellucci, the Ph.D. student from my lab who is the first author of the article [1] [2].

1.3.1. Interview style: Author saying the above 
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.



Section - Protocol
2. Tooth and Dental Pulp Extraction
2.1. To begin, extract the third molar from the patient, quickly rinse it with PBS, put in a 15-milliliter test tube with the medium and transfer it to the laboratory in less than 2 hours [1].
2.1.1. MED: Talent rinses the 3rd molar with the PBS. and puts it in a tube filled with the medium. TEXT: DMEM-L with L-glutamine. Video editor: Please show text overlay when VO says, “the medium”.  
2.2. Under a biohazard hood, use a cutter to open the tooth by coronal cutting pass parallel and tangent through the roof of the pulp chamber [1]. 
2.2.1. ECU: Talent uses a cutter to open the tooth by coronal cutting pass parallel and tangent through the roof of the pulp chamber.
2.3. With a small excavator, gently remove the pulp and place it in a test tube [1]. Then wash with PBS three times [2] and centrifuge at 2,500 x g at room temperature for 10 minutes [3].
2.3.1. ECU: Talent uses a small excavator to remove the pulp and then places it in a test tube.
2.3.2. MED: Talent washes it with PBS once. 
2.3.3. MED: Talent closes the centrifuge lid and presses the start button. Videographer: Please obtain multiple takes, this is repeated.
3. Processing of the Dental Pulp and Stem Cell Release
3.1. After the centrifugation, remove the supernatant [1], resuspend the pellet in Hank's solution [2] and transfers the sample to a petri dish [3]. Incubate at 37 degrees Celsius in 5 percent carbon dioxide for 2 hours [4].
3.1.1. MED: Talent removes the supernatant.
3.1.2. CU: Talent adds the Hank’s solution and pipettes up and down a couple of times.
3.1.3. CU: Talent transfers the sample to a petri dish.
3.1.4. MED: Talent transfers the petri dish to an incubator.
3.2. Remove Hank's solution by centrifugation at 2,500 x g at room temperature for 10 minutes [1]. Then, with a disposable scalpel divide the pulp into approximatively 1-millimeter slices [2].
3.2.1. Reuse 2.3.3
3.2.2. CU: Talent uses a disposable scalpel to divide the pulp to 1-mm slices.
3.3. Place the pulp slices in a petri dish, add 1 milliliter of type IV collagenase (pronounce: ”col·​la·​ge·​nase”) [1], and incubate at 37 degrees Celsius in 5 percent carbon dioxide for 15 minutes [2].
3.3.1. CU: Talent transfers the slices to a petri dish and adds 1 milliliter of type IV collagenase.
3.3.2. MED: Talent transfers the petri dish to an incubator.
3.4. Next, centrifuge the sample at 2500 x g at room temperature for 10 minutes [1], remove the supernatant, resuspend the pellet in the medium [2-TXT] and culture it in a T25 flask specific for stem cell at 37 degrees Celsius in 5 percent carbon dioxide [3] [4].
3.4.1. Reuse 2.3.3
3.4.2. CU: Talent removes the supernatant, adds the medium and re-suspends the pellet. TEXT: See manuscript for media composition Video editor: Please show text overlay when VO says, “the medium”.
3.4.3. MED: Talent transfers the sample to a T25 flask.
3.4.4. MED: Talent transfers the flask to an incubator.
4. Stem Cell Culture and Propagation 
4.1. During the incubation period, change the culture medium every 3 days [1]. Once the adherent cells reach confluence [2-TXT], add 1 milliliter of trypsin-EDTA solution to the cells to detach them [3-TXT], and incubate the cells at 37 degrees Celsius for 3 minutes [4]. 
4.1.1. MED: Talent changes the medium once.
4.1.2. ECU: Show the cells reach confluence. TEXT: Between 7 and 12 days 
4.1.3. CU: Talent adds the trypsin-EDTA solution. TEXT: Alternatively, you can use a cell scraper to gently detach them 
4.1.4. MED: Talent transfers the flask to an incubator.
4.2. Next, add 4 milliliters of the culture medium in a 1 to 5 ratio to stop the trypsin action [1], and centrifuge the cell suspension at 259 x g for 6 minutes [2]. Remove the supernatant and place the cells in a T25 flask to propagate [3] [4].
4.2.1. MED: Talent adds 4 mL of the medium to the flask. TEXT: See manuscript for media composition Video editor: Please show text overlay when VO says, “the culture medium”.
4.2.2. Reuse 2.3.3
4.2.3. CU: Talent removes the supernatant.
4.2.4. CU: Talent transfers the cells to a T25 flask. TEXT: 21 or 28 days (6 to 8 passages) to avoid non-stem like cells 
4.3. Then, detach the cells with 1 milliliter of trypsin-EDTA at 37 degrees Celsius for 3 minutes [1-TXT]. Centrifuge the cell suspension at 259 x g for 6 minutes [2]. 
4.3.1. CU: Talent adds the trypsin-EDTA solution. TEXT: Alternatively, you can use a cell scraper to gently detach them 
4.3.2. Reuse 2.3.3
4.4. Remove the supernatant and proceed to test the cells for cytofluorimetric analysis [1].
4.4.1. CU: Talent removes the supernatant. 
5. Transient PrPC Silencing by siRNA
5.1. To perform the transient prion protein silencing step, first culture the human dental pulp stem cells in 6-well plates with 2 milliliters of the culture medium for 24 hours [1-TXT]. Then, add 400 microliters of the small interfering RNA PrP medium to each sample [2-TXT] and incubate them at 37 degrees Celsius for 6 hours [3].
5.1.1. MED: Talent adds the hDPSCs in 6-well plates with 2 milliliters of the medium.  TEXT: PrP Video editor: Please show text overlay when VO says, “prion protein”. TEXT: hDPSCs Video editor: Please show text overlay when VO says, “human dental pulp stem cells”. TEXT: 2 x 105 cell/mL Video editor: Please show text overlay when VO says, “cells in 6-well plates”.
5.1.2. CU: Talent discards the medium and adds 400 l of siRNA PrP of the medium to few wells. TEXT: siRNA Video editor: Please show text overlay when VO says, “small interfering RNA”.
5.1.3. MED: Talent transfers the 6-well plate to an incubator.
5.2. Without discarding siRNA (pronounce: ”s·i·rna”) PrP (pronounce: ”p·​r·​p”) medium, add 1.6 milliliters of the culture medium in a 1 to 5 ratio [1-TXT], and leave the cells at 37 degrees Celsius for 72 hours [2].
5.2.1. CU: talent adds the medium to few wells. TEXT: See manuscript for media composition Video editor: Please show text overlay when VO says, “the culture medium”.
5.2.2. MED: Talent transfers the 6-well plate to an incubator.
5.3. After the incubation period, remove the supernatant and wash the cells with 2 milliliters of PBS three times at room temperature [1]. Then, add 2 milliliters of the neuronal culture medium [2-TXT] and keep the cells for 7 to 14 days in an incubator at 37 degrees Celsius [3-TXT].
5.3.1. CU: Talent removes the supernatant from few wells and washes the cells once.
5.3.2. CU: Talent adds 2 mL of the medium to few wells TEXT: See manuscript for media composition Video editor: Please show text overlay when VO says, “the neuronal culture medium”. 
5.3.3. MED: Talent transfers the plate to an incubator. TEXT: Change medium every 3 days 
5.4. After the incubation period, wash the cells with 2 milliliters of PBS three times at room temperature [1] and proceed to Western Blot analysis to test for neuronal surface antigens.
5.4.1. CU: Talent washes the cells in few wells with 2 mL PBS once.
6. Neuronal Induction Process of hDPSCs
6.1. To perform neuronal induction process, culture 0.2-million human dental pulp stem cells in 6-well plates up to 28 days from the pulp separation [1-TXT] [2].
6.1.1. MED: Talent adds the cells to few wells of a 6-well plate. TEXT: Stimulate them with 2 mL of neuronal culture medium
6.1.2. MED: Talent transfers the plate to an incubator.
6.2. Next, every 3 days discard the supernatant [1], wash 3 times with 2 milliliters of PBS at room temperature [2] and replace 2 milliliters of the neuronal culture medium [3].
6.2.1. MED: Talent removes the supernatant from few wells.
6.2.2. MED: Talent does few actions to wash the cells in few wells once.
6.2.3. MED: Talent adds 2 mL of the medium to few wells. 
6.3. After 7 to 14 days, detach the cells with 1 milliliter of trypsin-EDTA at 37 degrees Celsius for 3 minutes [1-TXT]. Then, add 4 milliliters of the culture medium in a 1 to 5 ratio to stop trypsin action [2].
6.3.1. CU: Talent adds the trypsin-EDTA solution to the cells. TEXT: Alternatively, you can use a cell scraper to gently detach them 
6.3.2. MED: Talent returns the plate to the incubator. Show a timer set to count down from 3 minutes in the shot.
6.3.3. MED: Talent adds the medium.
7. Characterization of hDPSCs by Flow Cytometry
7.1. To characterize the human dental pulp stem cells by flow cytometry, culture 0.2-million per milliliter of the cells in 6-well plates with 2 milliliters of the culture medium [1-TXT]. 
7.1.1. MED: Talent culture the cells in few wells.  TEXT: See manuscript for media composition Video editor: Please show text overlay when VO says, “the culture medium”.
7.2. At 28 days post-dental pulp separation or after additional 14 days with neuronal culture medium, add 1 milliliter of the trypsin-EDTA at 37 degrees Celsius for 3 minutes to detach the cells [1-TXT] [2].
7.2.1. MED: Talent adds the trypsin-EDTA to few wells. TEXT: Alternatively, you can use a cell scraper to gently detach them Video editor: Please show text overlay when VO says, “add 1 milliliter of the trypsin-EDTA”. 
7.2.2. MED: Talent transfers the plate to an incubator. Show a timer set to count down from 3 minutes in the shot.
7.3. Next, add 4 milliliters of the culture medium in a 1 to 5 ratio to stop trypsin action [1-TXT] and centrifugate at 259 x g at room temperature for 6 minutes [2]. Wash with 2 milliliters of PBS twice at room temperature [3].
7.3.1. MED: Talent adds the medium to the tubes. TEXT: See manuscript for media composition Video editor: Please show text overlay when VO says, “the culture medium”.
7.3.2. Reuse 2.3.3
7.3.3. Reuse 2.3.2 MED: Talent washes cells in the tubes with PBS once.  
7.4. Fix the untreated or treated cells with 300 microliters of 4 percent paraformaldehyde (pronounce: “para·​for·​mal·​de·​hyde”) in PBS at 4 degrees Celsius for 10 minutes [1] [2].
7.4.1. CU: Talent adds paraformaldehyde to cells on the tubes.
7.4.2. MED: Talent transfers the cells to a fridge. 
7.5. Next, centrifuge, discard the supernatant and permeabilize the cells with 0.1 percent non-ionic surfactant in PBS at room temperature for additional 10 minutes [1]. Then, centrifuge again, discard the supernatant and perform the blocking with 5 percent of nonfat dried milk in 1 milliliters of PBS at room temperature for 1 hour [2]. 
7.5.1. Reuse 2.3.3
7.5.2. CU: Talent adds the surfactant in PBS to the cells of the tubes at RT. Show a timer set to count down from 10 minutes in the shot.
7.5.3. Reuse 2.3.3
7.5.4. CU: Talent adds the milk solution to the cells and leaves the cells at RT. Show a timer set to count down from 60 minutes in the shot.
7.6. Wash 3 times with 1 milliliter of PBS [1] and incubate the cells with anti-CD105 (pronounced: “c·d·1·o·five”), anti-CD44 (pronounced: “c·d·fourty·three”), anti-STRO-1(pronounced: “s·t·r·o·one”), anti-CD90, anti-CD73, anti β3-Tubulin, anti-NFH (pronounced: “n·f·h”) and anti-GAP43 (pronounced: “gap·fourty·three”) monoclonal antibodies at room temperature for 1 hour [2-TXT].
7.6.1. Reuse 2.3.2 MED: Talent washes the cells in the tubes with PBS once.
7.6.2. CU: Talent adds the antibodies to the tubes and leaves them at room temperature. Show a timer set to count down from 60 minutes in the shot. TEXT: 1:100/ 5x105 cells Video editor: Please show text overlay when VO says, “with anti-CD105, anti-CD44, anti-STRO-1, anti-CD90, anti-CD73, anti β3-Tubulin, anti-NFH and anti-GAP43”. 
7.7. Next, wash the cells with 1 milliliters of PBS three times [1] and incubate with anti-mouse PE (pronounced: “p·​e”) or anti-rabbit CY5 (pronounced: “psi·five”) monoclonal antibodies at room temperature for additional 1 hour [2-TXT].  
7.7.1. [bookmark: _GoBack]Reuse 2.3.2 CU: Talent washes the cells in the tubes with 1 mL of PBS once. 
7.7.2. CU: Talent adds the antibody to the tubes. TEXT: 1:50/ 5x105 cells Video editor: Please show text overlay when VO says, “anti-mouse PE”. 
7.8. Use the secondary antibodies for gating the immune-positive cells and analyze all samples with a flow cytometer [1-TXT]. 
7.8.1. MED: Talent transfers the samples to a flow cytometer. TEXT: Acquire at least 20,000 events Video editor: Please show text overlay when VO says, “analyze all samples with a flow cytometer”. Videographer: Please obtain multiple takes, this is repeated.
8. Evaluation of PrPC Expression in hDPSCs by Flow Cytometry Analysis
8.1. Culture 0.2-million cells per milliliter of the human dental pulp stem cells in 6-well plates with 2 milliliters of the culture medium [1-TXT]. 
8.1.1. MED: Talent culture the cells in few wells.  TEXT: See manuscript for media composition Video editor: Please show text overlay when VO says, “the culture medium”.
8.1.2. MED: Talent transfers the cells to an incubator.
8.2. At 21 and 28 days post-dental pulp separation or after additional 7 to 14 days with the neuronal culture medium, add 1 milliliter of the trypsin-EDTA at 37 degrees Celsius for 3 minutes to detach the cells [1] [2]. Then, centrifuge, discard the supernatant and then [3], fix the specimens with 4 percent paraformaldehyde in PBS at 4 degrees Celsius for 10 minutes [4].
8.2.1. MED: Talent adds the trypsin-EDTA to few wells. 
8.2.2. MED: Talent returns the cells to the incubator. Show a timer set to count down from 3 minutes in the shot.
8.2.3. Reuse 2.3.3
8.2.4. CU: Talent adds paraformaldehyde to cells on the tubes and transfers the plate them to a fridge.
8.3. Next, centrifuge, discard the supernatant and then permeabilize with 0.1 percent non-ionic surfactant in PBS at room temperature for 10 minutes [1] [2]. Remove the supernatant and stain the cells with rabbit anti-PrP monoclonal antibody at room temperature for 1 hour [3-TXT]. 
8.3.1. Reuse 2.3.3
8.3.2. CU: Talent adds the surfactant in PBS to few wells the tubes at RT. Show a timer set to count down from 10 minutes in the shot.
8.3.3. CU: Talent removes the supernatant from the tubes and adds the antibody and leaves the tubes at RT. Show a timer set to count down from 60 minutes in the shot. TEXT: EP1802Y mAb (1:50/ 5x105 cells) Video editor: Please show text overlay when VO says, “rabbit anti-PrP monoclonal antibody”. 
8.4. Finally, centrifuge, discard the supernatant and then incubate with anti-rabbit CY5 monoclonal antibody at room temperature for additional 1 hour [1] [2-TXT], and analyze all samples with a flow cytometer [3].  
8.4.1. Reuse 2.3.3
8.4.2. CU: Talent adds the anti-rabbit CY5 antibody to few wells tubes and leaves the plate them at room temperature. Show a timer set to count down from 60 minutes in the shot. TEXT: 1:50/ 5x105 cells Video editor: Please show text overlay when VO says, “anti-rabbit CY5 monoclonal antibody”. 
8.4.3. Reuse 7.8.1



Section – Results
9. Results: hDPSCs Isolation and Propagation and the Role of PrPC During Neuronal Differentiation 
9.1. After pulp separation, clusters of human dental pulp stem cells were expanded on the periphery [1]. A comparison between the growth of these cells before and after the neuronal differentiation induced by EGF-bFGF (pronounced: “e·​g·​f-beta·​f·​g·​f”), showed significant changes in the cell morphology and neurites outgrowth [2].
9.1.1. LM: Figure 2. Video editor: Please emphasize the left panel when VO says: “After pulp separation” and the middle panel when VO says: “were expanded on the periphery”. 
9.1.2. LM: Figure 3. Video editor: Please emphasize the left panel when VO says: “before”, and the right panel when VO says: “after”. 
9.2. Untreated human dental pulp stem cells expressed multipotent mesenchymal (pronounced: “mes·​en·​chy·​mal”) stromal specific surface antigens such as CD44, CD90, CD105, CD73, and STRO-1 [1]. After appropriate neuronal induction stimuli, these cells expressed specific neuronal markers such as β3-Tubulin, NFH, and GAP43 [2]. Untreated or treated cells did not express hematopoietic markers such as CD14 and CD19 [3].
9.2.1. LM: Figure 4 Upper panel. Video editor: Please emphasize the “Control” histograms (white).
9.2.2. LM: Figure 4 Lower panel (only first 3 graphs). Video editor: Please emphasize the “EGF/bFGF” histograms (grey) of the first 3 graphs.
9.2.3. LM: Figure 4 Lower panel (only last 2 graphs). 
9.3. After 28 days, prion protein was precociously expressed in human dental pulp stem cells compared with the corresponding negative control [1], and its expression was increased after neuronal differentiation process induced by EGF-bFGF [2].
9.3.1. LM: Figure 5A. Upper panel, graph on the right. Video editor: Please emphasize the black curve when VO says: “prion protein is precociously expressed”, and the white curve, when VO says: “corresponding negative control”.
9.3.2. LM: Figure 5A. Lower panel.
9.4. Western blot analysis showed that silencing of prion protein by siRNA before EGF-bFGF stimuli could affect the neuronal differentiation process of human dental pulp stem cell by preventing the expression of neuronal markers 3-Tubulin and NHF [1]. 
9.4.1.  LM: Figure 5B. Video editor: Please emphasize the 4th bands (empty bands) in both blots when VO says: “preventing the expression of neuronal markers 3-Tubulin and NHF”.

Section - Conclusion
10. Conclusion Interview Statements: (Said by you on camera)
10.1. Roberta Misasi M.D: (Step: 3.3) The most important thing is the choice of the enzyme to separate the cells from the pulp. In fact, if the enzyme is too "aggressive", the cells could be damaged, and their growth and differentiation capacity could be compromised [1].
10.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
10.2. Roberta Misasi: The hDPSCs are an excellent experimental model which can be employed in vivo and in vitro studies in the regenerative medicine field [1].
10.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
10.3. Roberta Misasi: Since PrPC plays a key role in neuronal differentiation process of hDPSCs, this molecule may be an excellent candidate as effective target in neurodegenerative diseases [1].
10.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
10.4. Roberta Misasi: The most important aspect to advise is the health condition of the patients such as the absence of the infectious disease [1].
10.4.1.  INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera



 2018, Journal of Visualized Experiments	Page 17 of 17
image1.png




