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PLEASE READ THE INSTRUCTIONS IN THE GRAY BOXES CAREFULLY AND USE TRACK CHANGES WHILE MAKING ANY EDITS TO THE DOCUMENT. 
This document has several sections on separate pages, so take care to view each page.


Author Questionnaire:
Authors, please fill out the unanswered questions below.  

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

2. Does your protocol include software usage? Y
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

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.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.

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.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.

5. Will the filming need to take place in multiple locations? Y
If yes, how far apart are the locations? Same building


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.

· The total introduction length (i.e., Required and Optional Interview Statements) cannot exceed 150 words. 
· Restrict the length of each statement to no more than 30 words.
· Please answer the questions below in full sentences to highlight the significance of your protocol. You will be expected to memorize and deliver these sentences as spoken interview statements during filming. 
· Indicate the full name of each author who will give each statement. If only one author is giving the REQUIRED statements, the same author may speak both statements.

Why is your protocol significant? OR What key questions can this method help answer? 

1.1. Cosset Erika / Tieng Vannary (ou Manon): 
Establishing a robust protocol of differentiation toward a specific neural cell type from pluripotent stem cells is promising for several application such as regenerative medicine, drug. 
___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).


What is the main advantage of this technique?

1.2. Cosset Erika / Tieng Vannary (ou Manon): 
The generation of three-dimensional (3D) organoid have the advantage to mimic physiological development as closely as possible. Moreover, the production of size-calibrated neurospheres (from pluripotent stem cells) allows a robust reproducibility of the differentiation process. 
___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


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

· The following OPTIONAL questions may be answered to provide additional introductory information about your protocol. 
· These OPTIONAL statements must be spoken by different authors than those who gave the Required Interview Statements.
· The length of each OPTIONAL statement is restricted to no more than 30 words and contributes to the total introduction length, which cannot exceed 150 words. 
· Indicate the full name of each author who will give each OPTIONAL statement. 

Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?

1.3. Tieng Vannary (ou Manon): 
The DA organoid not only represents a suitable source of DA neurons for cell therapy in Parkinson disease but also could be used for drugs testing. ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).

Are there any specific areas of research that this method could provide insight into? 
Glioblastoma
Parkinson

Can this method be applied to any other systems?

1.4. Author Name: 
[bookmark: _GoBack]Three-dimensional (3D) organoid may be used to differentiate pluripotent stem cells into other cell types. However, one of both protocols described here are specific of dopaminergic neurons generation and could be usefull in Parkinson disease field while the second one can be used to reveal molecular and cellular events occurring during in glioblastoma development. ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


How would you expect an individual who has never performed this technique to struggle? 
This method is relatively simple for people who are used to working with pluripotent stem cells. If not, it can be trickier.

Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Author Name: ___________ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

Why is visual demonstration of this method critical?

1.6. Cosset Erika / Manon:  
The generation of ENT with the spheres deposit on the PTFE membrane is critical. The appropriate number of plated spheres will determine the success of final differentiation.

  ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Introduction of Demonstrator: (Said by you on camera)

· Please use this statement ONLY if any of the individuals who will be demonstrating the procedure on camera have not given a required or optional Introduction interview statement already.
· Include the full name(s) of the person(s) demonstrating the experiment followed by their title (e.g., technician, post doc, grad student, clinician, etc.) 
· Also indicate the full name of the author who will introduce the demonstrator(s). 

1.1. Author Name: Demonstrating the procedure will be _________ (name of the person or persons), a _________ (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary).  
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.






Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.2. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) or equivalent body at (insert Institutional Name).
	


Section - Protocol
· Read through the entire protocol carefully to understand what you will need on the filming day and prepare accordingly. 
· The two-digit numbers (e.g. 2.1., 2.2.) represent the “steps” of you protocol and will be read by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the “shots” that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in a single work day, the protocol is restricted to 30 steps and/or 60 shots.
· It is critical for a smooth and organized shoot that all materials and work spaces are prepared and labeled (if applicable) in advance.   
· Any specimens/samples that require long or overnight incubation steps should be prepared in advance. (i.e. day 0 sample preparation will be filmed on the day of the shoot; day 1 samples should be prepared the day before the shoot so their processing can be filmed on the day of the shoot/after their overnight culture/treatment/etc.) 
2. hESC-derived Neural Organoids for Glioblastoma Multiforme Studies
2.1. [bookmark: _Hlk6124789]Twenty-four hours before starting the 3D culture, replace the hESC medium with a serum-free medium supplemented with 10 micromolars ROCK inhibitor [1-TXT](Voice talent: “ROCK” is pronounced as “rock”). The cells should be at 60% confluency [2]. The next day, detach hESC colonies as single cells by removing the medium and rinsing with calcium and magnesium-free PBS [3]. 
2.1.1. MED: Talent adding medium to the culture. Text: hESC: human embryonic stem cell
2.1.2. LAB MEDIA: Authors, please submit an image to show the cells at 60% confluency
2.1.3. MED: Talent removes the medium and rinses with calcium and magnesium-free PBS
2.2. Then, add 5 milliliters of enzymatic dissolution solution [1], and incubate at 37 degrees Celsius for 1 to 2 minutes [2]. Afterward, collect the cells in serum-free medium with 10 micromolar ROCK inhibitor and centrifuge the cells at 300 x g for 5 minutes [3]. 
2.2.1. CU: Close up of the cell culture as enzymatic dissolution solution is added
2.2.2. CU: Close up the cell culture as it is placed in the incubator
2.2.3. MED: Talent places the cells in the centrifuge
2.3. Remove the supernatant and count the cells in 10 milliliters of serum-free medium supplemented with 10 micromolar ROCK inhibitor [1]. In parallel, rinse the microwell plate with 2 milliliters of serum-free medium per well [2] and centrifuge the plate at 1200 x g for 5 minutes to remove all bubbles, which can prevent neurosphere formation [3]. 
2.3.1. MED: Talent places the sample in the cell counter
2.3.2. MED: Talent rinses the microwell plate with serum-free medium
2.3.3. CU: Close up of the plate as it is placed in the centrifuge 
2.4. Next, prepare 28.2 million cells in 12.5 milliliters of serum-free medium supplemented with 10 micromolar ROCK inhibitor [1]. Dispense 1000 cells per microwell [2]. Centrifuge the cells at 300 x g for 5 minutes and place the plate in the incubator at 37 °C overnight [3]. 
2.4.1. MED: Talent adds cells in the serum-free medium 
2.4.2. CU: Close up of the plate as cells are dispensed
2.5. [bookmark: _Hlk6142103]The next day, transfer the spheres to a 6-well plate using the medium supplemented with dual-SMAD inhibition cocktail to promote fast neural induction [1-TXT]. From this step forward, the spheres are cultured in rotation at 60 rpm to prevent the spheres from sticking together or to the plate [2]. 
2.5.1. MED: Talent transfers the spheres a 6-well plate. Text: See the accompanying manuscript for medium’s compositions
2.5.2. MED: Talent places the spheres on an orbital shaker and sets at 60 rpm
2.6. On Day 1 to 4, change the medium every 2 to 3 days before performing neural induction [1]. From Day 4 to11, promote proliferation of hESC-derived neural rosettes by adding EGF and bFGF at 10 nanograms per milliliter to the B27 medium supplemented with dual-SMAD cocktail [2-TXT].
2.6.1. MED: Talent changing medium
2.6.2. MED: Talent adding EGF and bFGF to the medium. Text: EGF: epidermal growth factor, bFGF: basic fibroblast factor
2.7. From Day 11 to 13, culture the spheres in B27 medium supplemented with 0.5 micromolar BMP inhibitor [1]. From Day 13 to 21, culture the spheres in B27 medium supplemented with GDNF and BDNF at 10 nanograms per milliliter and 1 micromolar gamma-secretase inhibitor [2-TXT]. 
2.7.1. CU: Close up of a labeled vial of BMP inhibitor
2.7.2. CU: Close up of the medium as neurotrophic factors and inhibitor are added. Text: GDNF: Glial derived neurotrophic factor; BDNF: Brain derived neurotrophic factor
2.8. On Day 21, plate the spheres on a hydrophilic PTFE membrane deposited on a culture plate insert and stop any rotation from this step [1-TXT]. The presence of rosettes indicates the initiation of neural differentiation [2]. 
2.8.1. MED: Talent plates the spheres on a hydrophilic PTFE membrane deposited on a culture plate insert. Text: Polytetrafluoroethylene membrane, 6 mm diameter, 0.4 µm
2.8.2. LAB MEDIA: Authors, please submit an image to show the rosettes
2.9. Subsequently, add 1 milliliter of B27 medium supplemented with growth factors and inhibitors to each well underneath the membrane insert every 2 to 3 days for the following 3 weeks of differentiation [1].
2.9.1. MED: Talent adds the medium each well underneath the membrane insert
2.10. From Day 21 to 25, cultivate human neural organoids in the same neural maturation medium [1]. Then, from Day 25 to 28, only complement B27 medium with 1 micromolar gamma-secretase inhibitor [2]. 
2.10.1. CU: Close up of the plate as the medium is added
2.10.2. MED: Talent adds inhibitor to the medium
2.11. From Day 28–39, stop adding the gamma-secretase inhibitor and continue human neural organoid culture in B27 medium only [1].  After 3 weeks, neural organoids are ready to use for GIC implantation [2-TXT].
2.11.1. CU: Close up of the plate as the medium is added
2.11.2. LAB MEDIA: Authors, please submit an image to show the neural organoids.
Also, authors, does “after 3 weeks” mean 3 weeks after Day 39? Text: GIC: Glioblastoma multiforme-initiating cells

3. hESC-derived Dopaminergic Organoids for Parkinson’s Disease Studies 
3.1. On Day 0, amplify hESCs in 2D culture up to 60% confluency [1]. Then replace the stem cell medium used to maintain pluripotency features of hESCs with a serum-free medium [2]. Start neural induction by supplementing culture medium with dual-SMAD inhibition cocktail [3-TXT]. 
3.1.1. LAB MEDIA: Authors, please submit an image to show 2D culture at 60% confluency
3.1.2. MED: Talent replacing the medium
3.1.3. CU: Close up of the sample as medium is added. Text: 0.5 µM BMP inhibitor, 10 µM TGFβ/Activin/Nodal inhibitor
3.2. Then add 10 micromolar ROCK inhibitor for 24 hours to increase the survival rate of cells during passage [1]. On Day 1, prepare the microwell plate with 2.5 milliliter per well of serum-free medium [2-TXT]. 
3.2.1. MED: Talent adds inhibitor in the medium
3.2.2. MED: Talent adds the medium in the plate. Text: See the accompanying manuscript for medium’s compositions
3.3. To specify cells towards the ventral pattern of the neural tube, add SHH and FGF8 at 100 nanograms per milliliter, and 2 micromolar smoothened agonist [1-TXT]. Centrifuge the plate at 1200 x g for 5 minutes to remove air bubbles from the microwells [2].
3.3.1. CU: Close up of the plate as the agonist is added. Text: SHH: Sonic Hedgehog, FGF8: fibroblast growth factor 8
3.3.2. CU: Close up of the plate as it is placed in the centrifuge 
3.4. [bookmark: _Hlk6146044]After 1 day of neural induction in 2D, remove the medium and quickly wash with calcium- and magnesium chloride-free PBS [1]. Dissociate the colonies in single cells suspension by adding 7.5 milliliters of recombinant enzymatic solution in a T75 flask [2]. 
3.4.1. MED: Talent removes the medium and washes the cells with PBS
3.4.2. CU: Close up of the T75 flask as recombinant enzymatic solution is added
3.5. Incubate the cells for 2 minutes at 37 degrees Celsius [1] and then add 7.5 milliliters of DMEM-F12 [2]. Subsequently, collect the cell suspension and centrifuge at 300 x g for 5 minutes [3].
3.5.1. MED: Talent takes the sample out from the incubator
3.5.2. MED: Talent adds DMEM-F12 to the sample
3.5.3. CU: Close up of the sample as it is placed in the centrifuge 
3.6. Then, remove the supernatant [1] and count the cells in the same medium used to prepare the microwell plate [2]. 
3.6.1. MED: Talent removes the supernatant
3.6.2. CU: Close up of the sample as it is placed in the cell counter
3.7. Adjust the medium volume to obtain a cell suspension allowing to form neurospheres containing 1000 cells per microwell by preparing 4.7 million cells in 2.5 milliiters of medium [1] and add it to the previous 2.5 milliiters of medium already placed in the plate [2]. 
3.7.1. MED: Talent adds cells in 2.5 mL of medium 
3.7.2. MED: Talent adds the sample to the previous 2.5 mL of medium already placed in the plate
3.8. In order to correctly distribute the cells in each microwell, gently shake the plate [1], and centrifuge it at 300 x g for 5 minutes [2]. Next, incubate the plate at 37 degrees Celsius for 24 hours to generate spheres [3].
3.8.1. CU: Close up of the plate as it is gently shaken
3.8.2.  CU: Close up of the plate as it is placed in the centrifuge
3.8.3. MED: Talent places the plate in the incubator 
3.9. On Day 2, gently flush the microwells with the medium [1] and transfer the spheres in a tissue-treated six-well plate [2-TXT]. Place the spheres in rotation at 37 degrees Celsius and change half-medium freshly supplemented every 2 to 3 days [3]. 
3.9.1. MED: Talent gently flushes the microwells with the medium
3.9.2. MED: Talent transfers the spheres in a tissue-treated six-well plate. Text: See accompanying manuscript for medium’s compositions
3.9.3. CU: Close up of the spheres as they are placed on an orbital shaker
3.10. On Day 3-13, to enhance neural induction and convert to neural progenitors with a midbrain identity, supplement the medium with 3 micromolar GSK-3beta inhibitor [1]. Split the sample into 2 new tissue-treated 6-well plates to reduce the sphere density per well and avoid sphere aggregation [2]. 
3.10.1. MED: Talent adds inhibitor to the medium
3.10.2. MED: Talent divides the sample into 2 new tissue-treated 6-well plates
3.11. On Day 8, start the neural maturation by switching to new medium with growth factors and change the medium every 2–3 days [1-TXT].
3.11.1. MED: Talent changes medium. Text: See accompanying manuscript for medium’s compositions.
3.12. On Day 21, generate the neural organoid by seeding around 100 neurospheres under air-liquid interface conditions on the PTFE membrane [1]. Transfer the membrane to a culture plate insert [2] and add 1.2 milliliters of neural maturation medium used for neurosphere differentiation [3]. 
3.12.1. CU: Close up of the PTFE membrane as neurospheres are seeded on it
3.12.2. CU: Close up of the neurospheres as neural maturation medium is added
3.13. Stop any rotation from this step and change the medium every 2–3 days until the required differentiation time point is achieved [1].
3.13.1. MED: Talent turns off the shaker




OPTIONAL – Critical Step Statement:
· An OPTIONAL brief statement may be submitted for further elaboration of the best way to perform the required technique for the single most critical step of this procedure. 
· If there is no single critical step, then there is no need to fill out this statement.
· This will be an interview style shot interjected after the relevant step within the Protocol section of the video. 
· This statement is limited to 30 words or less. 
· Please indicate the full name of the Author who will give this statement and the step of the protocol to which the statement pertains using the step numbers from the Protocol section (above).
Fill in the details below based on the instructions above for the “Critical Step Statement”
Author name, Step            :           (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Section – Results
The Results section is restricted to 200 words of narrative. Please read through the results as presented to make sure that it accurately represents your findings. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual. 

4. Results: Generation of Dopaminergic Neural Organoid and Electrophysiological and Morphological Analysis 
4.1. Here is a schematic of a standardized protocol for the generation of dopaminergic neural organoids [1]. And the immunofluorescence analysis of dopaminergic neural organoid shows TH-immunoreactive cells co-expressing Nurr1, a midbrain specific marker [2]. 
4.1.1. Figure 4A
4.1.2. Figure 4B
4.2. These two graphs represent the kinetics of TH and Nurr1 gene expression evaluated by quantitative RT-PCR [1]. Show here is an example of raw data recorded with MEA platform. Each spike is displayed by a vertical line, whereas the remaining trace is noise [2]. And this picture represents a neurosphere deposited on the MEA [3]. 
4.2.1. Figure 4C
4.2.2. Figure 4E
4.2.3. Figure 4F
4.3. There graphs show the superposition of typical spikes detected from the raw data [1]. The black bold curve indicates the average of the corresponding red curves [2]. This raster plot shows the time stamps associated with each spike detected. The different colors highlight the different electrodes [3].
4.3.1. Figure 4G
4.3.2. Figure 4G: Video editor, please emphasize black bold curve in the 2nd and 4th graph
4.3.3. Figure 4H



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

· Below are questions for statements that can be used to further emphasize the significance of your protocol. At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences, as you will be expected to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each Conclusion Interview statement. 
What is most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section this advice correlates to.
5.1. Author Name: ____ (Step: __) (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
5.2. Author Name: ____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
5.3. Author Name: ____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Are any of the reagents or instruments hazardous? If so, please use this interview statement to remind viewers of what precautions they should take.
5.4. Author Name: ___(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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