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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?  No  
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://www.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

[bookmark: Text5]3. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: MM/DD/YYYY
DO NOT use this draft script for filming. Please wait until your script is finalized to begin the filming process. 

When you are ready to submit your video files, please contact our Content Assistant, Utkarsh Khare. 

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps: 09
Number of Shots: 19 

Interviews 
1. [bookmark: _Hlk138956231]Video 1: Author Spotlight: Title (Filled by scriptwriter during script finalization)
Ethics Title Card

This research has been approved by the institutional human research ethics committee Pushpagiri Research Center, Kerala.

Answers to these questions will become interview statements that you will deliver on camera.
· Answer at least 3 of the questions below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Answer in full sentences, in a style suitable for being spoken aloud.
· Limit the length of each statement to 50 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

[bookmark: _Hlk144796948]What is the scope of your research? What questions are you trying to answer? 
1.1. RAMYA RAMADOSS: 

Our research aims to offer a complete protocol for isolating, culturing, and characterizing dental pulp stem cells (DPSCs) from both deciduous and permanent teeth. We focus on effective isolation using enzymatic digestion and delve into the differentiation capabilities of DPSCs. The key questions addressed are efficient isolation, long-term preservation, specific lineage differentiation, and the regenerative potential of DPSCs.




What are the most recent developments in your field of research?
1.2. RAMYA RAMADOSS: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.

What technologies are currently used to advance research in your field?
1.3. RAMYA RAMADOSS: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.

[bookmark: _Hlk144794835]What are the current experimental challenges?
1.4. ANIL SUKUMARAN: 

In dental pulp stem cells (DPSCs) research, critical challenges include standardizing isolation techniques for the 1% of DPSCs in pulp, ensuring their proper preservation, directing specific lineage differentiation, and achieving accurate characterization through advanced methods such as colorimetric staining. These challenges obstruct progress in regenerative therapies.



[bookmark: _Hlk144796729]What significant findings have you established in your field?
1.5. ANIL SUKUMARAN:

Our findings establish that dental pulp stem cells (DPSCs) are a robust source of mesenchymal stem cells with high regenerative potential. We've introduced a standardized protocol using enzymatic digestion for efficient DPSC isolation, culture, and preservation. This protocol also details lineage-specific differentiation, underlining the multipotent attributes of DPSCs and amplifying their applicability in future regenerative therapies.


[bookmark: _Hlk144795404]What research gap are you addressing with your protocol?
1.6. ANIL SUKUMARAN: 
The protocol fills a critical research gap by providing a comprehensive guide for the enzymatic isolation, in-lab processing, and preservation of dental pulp stem cells (DPSCs). It also outlines methods for lineage-specific DPSC differentiation, advancing their utility in regenerative therapies.



What advantage does your protocol offer compared to other techniques?
1.7. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.

How will your findings advance research in your field?
1.8. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.

[bookmark: _Hlk144797126]What new scientific questions have your results paved the way for?
1.9. Enter author name: 
Overall, the protocol presented in the search results can pave the way for new scientific questions in regenerative medicine and tissue engineering, showcasing the potential of DPSCs for future regenerative and therapeutic breakthroughs. 


What research questions will your laboratory focus on in the future?
1.10. Enter author name: 




Protocol Videos 
Each video will include a section of your protocol and accompanying results, if applicable. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) are the narration. Professional voiceover artists will narrate the video. 
· Red and italics are pronunciation guides (how the word will be spoken).
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product from that step in advance.
Protocol:
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that you/your videographer will capture. 
Representative Results: 
· The three-digit numbers (e.g., 2.3.1., 2.3.2.) are the figures/tables from your manuscript. These will not be recorded by the videographer.
· Please review the result section to make sure it logically follows the video.
· Please note that the video cannot include voiceover without an accompanying visual.

2. Video 2: Isolation of Dental Pulp Stem Cells (DPSCs) for Assessing Their In Vitro Differentiation Potential 
Demonstrator: Click here to enter name of demonstrator(s)
Ethics Title Card
Procedures involving the use of human teeth have been approved by the institutional human research ethics committee Pushpagiri Research Center, Kerala
Protocol
2.1. Begin by securing the extracted human tooth in place with dental forceps [1]. Then, cut the tooth using a diamond disc connected to a dental handpiece and a water coolant [2].
2.1.1. WIDE: Establishing shot of talent holding the tooth with dental forceps.
2.1.2. Talent cutting the tooth. 

2.2. Using a dental excavator, remove the pulp tissue from the tooth [1].
2.2.1. Talent removing pulp tissue from the tooth.

2.3. Next, use a sterile surgical blade to carefully mince the pulp tissue into small fragments [1]. Then, place these fragments into a mini tissue grinder with PBS to form a homogeneous mixture [2].
2.3.1. Talent mincing the pulp tissue into small fragments.
2.3.2. Talent placing the tissue fragments into the tissue grinder.

2.4. Transfer the minced tissue fragments into a 15-milliliter tube [1] and digest them using a mixture of collagenase type I (one) and dispase [2-TXT]. Incubate the tissue in the enzyme mixture at 37 degrees Celsius for 2 hours [3].
2.4.1. Talent adding minced tissue mixture into a 15 mL tube.
2.4.2.  Talent adding a mixture of collagenase type I and dispase into the tube. TXT: Collagenase type I: 3 mg/mL and Dispase: 4 mg/mL
2.4.3. Talent placing the tube in an incubator/water bath. 	Comment by Nilesh Kolhe: Authors: Will the tube be placed in an incubator or water bath? Kindly confirm.	Comment by Dr. Anil Sukumaran: Water Bath

2.5. After incubation, neutralize the enzymes [1].	Comment by Nilesh Kolhe: Authors: Will you be demonstrating this step? If yes, how will you neutralize the enzyme mixture? Kindly confirm.
2.5.1. Talent adding neutralization mixture into the tube. 

2.6. Next, transfer the digested tissue to a 15-milliliter tube [1] and spin at 300 g for 5 minutes at room temperature [2]. Then, carefully discard the supernatant [3] and resuspend the pellet in fresh DMEM (D-M-E-M) supplemented with 10 to 20% FBS (F-B-S) [4].	Comment by Nilesh Kolhe: Authors: Please confirm that the name of the culture medium is correct. 
2.6.1. Talent transferring the digested tissue mixture into a 15 mL tube.
2.6.2. Talent placing the tube in a centrifuge.
2.6.3. Talent removing supernatant from the tube.
2.6.4. Talent adding DMEM-FBS medium into the tube. 

Cell Culture and Characterization of DPSCs
2.7. For cell culture, carefully transfer the cell suspension to a 25-square-centimeter culture flask [1]. Incubate the cells at 37 degrees Celsius and 5% carbon dioxide [2].
2.7.1. Talent adding cell suspension to a culture flask.
2.7.2. Talent placing the flask in an incubator. 

2.8. After 2 to 3 days, using a sterile serological pipette, carefully aspirate the medium [1] and replace it with a fresh medium [2].
2.8.1. Talent removing the medium from the flask.
2.8.2. Talent adding fresh medium into the flask. 

2.9. Next, for the characterization of DPSCs (D-P-S-sees), turn on the flow cytometer [1-TXT] and confirm the mesenchymal stem cell nature of the isolated cells [2].	Comment by Nilesh Kolhe: Authors: Please confirm that the pronunciation guide (red italics font) for DPSCs is correct. 	Comment by Dr. Anil Sukumaran: Yes
2.9.1. Talent turning on the flow cytometer. TXT: DPSC: Dental Pulp Stem Cells
2.9.2. Talent analyzing the samples on a flow cytometer with a monitor attached to the flow cytometer visible in the frame.  
Representative Results
2.10. The successful differentiation of DPSCs into osteoblasts [1], adipocytes [2], and chondrocytes [3] validates the multipotent nature of DPSCs [4].
2.10.1. LAB MEDIA: Figure 3
2.10.2. LAB MEDIA: Figure 4
2.10.3. LAB MEDIA: Figure 5
2.10.4. LAB MEDIA: Figures 3-5

2.11. The doubling time of DPSCs was consistent with that reported for mesenchymal stem cells, suggesting a healthy and proliferative cell population [1].
2.11.1. LAB MEDIA: Figure 6

2.12. The flow cytometry analysis showed that a majority of the DPSCs [1] were positive for CD90 (C-D-ninety) [2], CD73 (C-D-seventy-three) [3], and CD105 (C-D-1-0-5) [4], confirming their identity as mesenchymal stem cells [5].
2.12.1. LAB MEDIA: Figure 7
2.12.2. LAB MEDIA: Figure 7 Video Editor: Please emphasize the CD90 plot (upper left)
2.12.3. LAB MEDIA: Figure 7 Video Editor: Please emphasize the CD73 plot (upper middle)
2.12.4. LAB MEDIA: Figure 7 Video Editor: Please emphasize the CD105 plot (upper right)
2.12.5. LAB MEDIA: Figure 7 Video Editor: Please emphasize the plots from the upper panel

2.13. Moreover, less than 2% of the cells were positive for CD34 (C-D-thirty-four) [1], CD45 (C-D-forty-five) [2], and HLA-DR (H-L-A-D-R) [3-TXT], confirming the absence of significant hematopoietic or endothelial cell contamination [4].
2.13.1. LAB MEDIA: Figure 7 Video Editor: Please emphasize the CD 34 plot (bottom left)
2.13.2. LAB MEDIA: Figure 7 Video Editor: Please emphasize the CD 45 plot (bottom middle)
2.13.3. LAB MEDIA: Figure 7 Video Editor: Please emphasize the HLA-DR  plot (bottom right) TXT: HLA-DR: Major Histocompatibility Complex Class II Molecule
2.13.4. LAB MEDIA: Figure 7 Video Editor: Please emphasize the plots from the bottom panel
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