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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N

2. Does your protocol include software usage? 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, 2.2, 2.3, 3.3
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.)
3.3
The most difficult part of this protocol is the cell seeding procedure. We seed cells with high cell seeding densities to ensure the success of spheroid formation.
5. Will the filming need to take place in multiple locations? N


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. Xiangzhen Yan: This is a detailed protocol of culturing periodontal ligament cell spheroids by chitosan films.

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


1.2. Xiangzhen Yan: Compared with a conventional tissue culture system, the spheroid culture system produces periodontal ligament cells with increased self-renewal and osteogenic differentiation abilities.

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


Ethics title card: (for human subjects or animal work, does not count toward word length total)
Procedures involving human subjects have been approved by the Institutional Review Board (IRB) or Ethics Committee of School and Hospital of Stomatology, Tongji University.














Section - Protocol
2. Preparation of Chitosan Films
2.1. To begin, prepare 1% weight to volume chitosan solution as directed in the manuscript [1]. Add 0.5 milliliters of chitosan solution into each well of a 24-well tissue culture polystyrene plate [2-TXT]. Dry the plate in an oven at 60 C for 24 hours to form chitosan films [3]. 
2.1.1. WIDE: Establishing shot of talent preparing the solution at the lab bench. 
2.1.2. MED: Talent adding chitosan solution to a well. TEXT: Add chitosan solution at 0.25mL / cm2
2.1.3. MED: Talent placing plate into oven.
2.2. To neutralize the chitosan films, add 0.5 milliliters of 0.5-Normal sodium hydroxide to each well of the 24-well plate and incubate at room temperature for 2 hours [1-TXT]. Then, wash the chitosan films three times with double-distilled water [2].
2.2.1. MED: Talent adding sodium hydroxide solution to a few wells. TEXT: See manuscript for 0.5 N NaOH preparation
2.2.2. CU: Talent washing the chitosan films.
2.3. Sterilize the chitosan-coated 24-well plate in 70% alcohol overnight at room temperature [1]. Rinse the plate 3 times with PBS [2], then leave it under ultraviolet light overnight [3]. 

2.3.1. MED: Talent adding alcohol to wells. 
2.3.2. CU: Talent rinsing plate. 
2.3.3. MED: Talent placing plate under ultraviolet light. 
3. Cell Seeding 
3.1. Prior to cell seeding, prewarm proliferation medium, PBS solution, and trypsin-EDTA solution to 37 C [1]. Discard the supernatant from the cell culture flask and wash the confluent periodontal ligament, or PDL, cells with 10 milliliters of PBS [2]. Discard the PBS and add 1 milliliter of trypsin-EDTA solution to the flask [3].
3.1.1. MED: Solutions warming up in the incubator.
3.1.2. MED: Talent pouring supernatant out of the flask and adding PBS. 
3.1.3. MED: Talent discarding the PBS and adding Trypsin-EDTA. 
3.2. Incubate the flask at 37 C for three minutes and then add 3 milliliters of proliferation medium to terminate trypsin digestion [1]. Transfer the cell suspension to a 15-milliliter conical tube [2] and centrifuge it for 5 minutes at 300 x g [3]. 
3.2.1. MED: Talent adding proliferation medium to the flask.
3.2.2. MED: Talent transferring the suspension to tube. 
3.2.3. WIDE: Talent placing tube in centrifuge. 
3.3. Discard the supernatant [1] and resuspend the cells in 500 microliters of proliferation medium [2]. Count the cells with a hemocytometer [3] and seed them onto the plate at 5, 10, 30, and 60 thousand cells per square centimeter [4].  
3.3.1. MED: Talent discarding supernatant. 
3.3.2. CU: Talent resuspending cells. 
3.3.3. MED: Talent counting cells.
3.3.4. CU: Talent adding cells to a few wells.
3.4. Culture the PDL cells in an incubator at 37 C in 5% carbon dioxide and humidified air, changing the culture medium twice per week [1]. Observe cell morphology daily for 5 days via an inverse phase contrast microscope [2]. 
3.4.1. MED: Cells in the incubator.
3.4.2. WIDE: Talent sitting at the microscope.





Section – Results
4. Results: The Morphology and Viability of PDL Cellular Spheroids on Chitosan Films
4.1. Viable PDL cell spheroids are successfully formed using this protocol [1]. Spheroids are rarely observed for the lower seeding density on days 1 and 3 [2], but at the two higher densities various sizes of spheroids are present from day 1 [3].
4.1.1. Figure 1. 
4.1.2. Figure 1. Video Editor: Emphasize the 0.5 X 104 cell density images on days 1 and 3.
4.1.3. Figure 1. Video Editor: Emphasize the 3 and 6 X 104 cell density columns.
4.2. The optimal seeding density is thirty thousand cells per centimeter squared because it results in homogeneous spheroids [1]. After 5 days of culture, larger spheroids are observed for all seeding densities [2].  
4.2.1. Figure 1. Video Editor: Emphasize the 3 X 104 cell density, day 3 image.
4.2.2. Figure 1. Video Editor: Emphasize the Day 5 row. 
4.3. A viability assay demonstrates that the majority of PDL cells are alive on days 1, 3, and 6 [1], but the number of dead cells increases on day 6 [2].
4.3.1. Figure 2
4.3.2. Figure 2. Video Editor: Emphasize the Day 6 image.
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Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Xiangzhen Yan: One limitation of this protocol is the decreased proliferation of cells after spheroid formation, so further studies to promote the proliferation of cellular spheroids are required. 
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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