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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?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.

Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
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. Please upload all screen captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

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

Current Protocol Length

Number of Steps:  21
Number of Shots:  55

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

REQUIRED: What is the main advantage of this technique?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. 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 30 or fewer words.

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. 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 30 or fewer words.

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?
1.5. 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 30 or fewer words.



Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.6. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.7. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded 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 one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.
2. Maintaining Non-Confluent Human Induced Pluripotent Stem Cells
2.1. To begin with, examine the human iPSC (I-P-S-C) plates [1] for sufficiently dense colonies such that the center of the colonies displays scattered white areas [2]. Then, to start passaging the cells, draw grid lines on the bottom outer surface of the plates with a marker to facilitate accurate coverage of the entire plate [3].
2.1.1. WIDE: Talent examining the plates
2.1.2. SCOPE: Dense colonies with scattered white areas at the center.
2.1.3. Talent drawing grid lines on the plate surface
2.2. Use a phase-contrast microscope of 10X magnification in a culture hood to detach differentiated colonies by manually scraping with a 200-microliter pipette tip [1]. Next, rinse the plates twice with PBS [2-TXT] and then add 5 milliliters of pre-warmed tissue dissociation protease [3]. Authors: At what temperature is the tissue dissociation protease pre-warmed?
2.2.1. SCOPE: Talent manually scraping the colonies
2.2.2. Talent rinsing the plate with PBS TEXT: PBS rinse: 5 mL/ wash for 10 cm plates.
2.2.3. Talent adding pre-warmed tissue proteases
2.3. Incubate the cells at 37 degrees Celsius for 4 to 7 minutes until the edges of the colonies start to round up prior to lifting colonies from the plate [1]. Carefully aspirate the dissociation protease [2] and gently rinse the plate twice with PBS without dislodging the colonies [3]. 
2.3.1. SCOPE: Colonies starting to round up or ECU: Rounded up edges of the colonies
2.3.2. Talent aspirating the proteases
2.3.3. Talent rinsing the plate with PBS
2.4. Add 5 milliliters of pre-warmed human iPSC medium to the culture plate [1]. Then, scratch the entire plate with the tip of a 5-milliliter pipette using a back-and-forth motion from top to bottom [2] and lift the colonies while breaking them up into smaller cell aggregates [3]. Authors: At what temperature is the hiPSC medium pre-warmed? 
2.4.1. Talent adding medium to the plate
2.4.2. Talent scratching the entire plate using back and forth motion of pipette tip
2.4.3. Talent lifting the colonies while breaking them into small aggregates
2.5. If the cells are still not in suspension, detach cells mechanically by ejecting neural induction medium from a 1000-microliter pipette tip onto the cells with a circular motion to cover the whole surface [1].
2.5.1. Talent ejecting media in a circular motion onto the cells
2.6. Change the medium with motor neuron differentiation medium containing 0.02 micromolar cytosine arabinoside [1]. Then, incubate for 48 hours when glial committed progenitors emerge as single proliferating flat cells under post-mitotic motor neuron progenitors aggregated in cell clusters [2]. 
2.6.1. Talent changing the medium with MN differentiation medium containing 0.02 micromolar cytosine arabinoside
2.6.2. SCOPE: Proliferating glial progenitors and post-mitotic MN aggregated clusters.
Authors: Could you please provide the representative image for shots 2.6.2, 3.6.1, and 3.9.1? If yes, please upload the image on your project page: https://www.jove.com/account/file-uploader?src=19131478.
3. Co-Culturing Motor Neurons and Astrocytes in Multi-Electrode Array Plates
3.1. On the day of plating or before, start coating the 24-well MEA (M-E-A) plates by first diluting PLO (P-L-O) in water or PBS [1-TXT]. Then, add 15 to 20 microliters of PLO to each well [2], forming a droplet on the center of the well covering the electrode area ensuring not to damage electrodes with the pipette tip [3].
3.1.1. Talent diluting PLO TEXT: MEA: Multi-Electrode Array, PLO: Polyornithine, 100 µg/ml
3.1.2. Talent adding PLO to the wells
3.1.3. PLO droplet in the center of the well
3.2. Add water to the compartments surrounding wells, ensuring sufficient humidity [1], and incubate PLO at 37 degrees Celsius for 1 to 2 hours [2]. Then, using a plastic micropipette tip, aspirate as much PLO as possible without touching the electrodes [3]. Next, wash the well with 250 microliters of water three times [4]. 
3.2.1. Talent adding water to the surrounding compartments
3.2.2. Talent putting PLO for incubation
3.2.3. Talent aspirating PLO
3.2.4. Talent washing the wells with water
3.3. Using a pipette tip, remove as much water as possible and let the surface dry with the lid removed [1]. Next, add 15 to 20 microliters of diluted laminin to cover each electrode array [2-TXT]. After adding water to the humidity compartments and replacing the lid, incubate at 37 degrees Celsius for a minimum of 2 hours up to overnight [3].
3.3.1. Talent removing the water using a pipette tip 
3.3.2. Talent adding laminin to cover each electrode array TEXT: Laminin: 10 µg/µl in PBS
3.3.3. Talent putting the plate for incubation
3.4. On the day of plating, after rinsing the motor neurons and astrocyte cultures once with PBS, add 0.05 percent trypsin at 37 degrees Celsius for about 5 minutes to lift cells [1]. Collect cells into a 15-milliliter conical tube containing trypsin inhibitor [2] and wash plates with medium or base to ensure that all the cells are collected [3]. 
3.4.1. Talent adding trypsin to the cells
3.4.2. Talent collecting the cells in the tube
3.4.3. Talent washing the plate with medium or base
3.5. Pellet down the cells by centrifugation [1-TXT] and then, using a 1000-microliter pipette, resuspend motor neurons and astrocytes with a co-culture medium containing 20 micromolar ROCK-I (rock-one) to generate 1 milliliter of a single cell suspension [2]. 
3.5.1. Talent putting the tubes for centrifugation TEXT: Centrifugation: 300 x g, 5 min, RT Videographer: Take multiple takes for this shot as it will be re-used in 3.6.3
3.5.2. Talent resuspending the cells
3.6. Using a hemocytometer count the MN and astrocytes [1], and while counting, cap the cell suspensions and place them in a Styrofoam rack at 4 degrees Celsius [2]. Then, centrifuge 1 milliliter of cell suspensions at 300 x g for 5 minutes [3].
3.6.1. SCOPE: Cells in the chambers of a hemocytometer.
3.6.2. Talent caping the suspension and placing them in Styrofoam rack at 4 degrees
3.6.3. Use 3.5.1
3.7. Calculate the required volume to resuspend the pellet to the concentration of 50,000 cells per 5 microliters for motor neurons and 25,000 cells per 5 microliters for astrocytes [1]. Then, calculate the number of wells to be seeded and multiply it by 5 microliters of each cell suspension [2]. Authors: Please elaborate what is intended to be shown in shot 3.7.2 where wells are calculated and then multiplied by volume?
3.7.1. Talent resuspending the cells
3.7.2. Labeled wells to be seeded and multiplied by the desired volume
3.8. After combining the required volume of neuron and astrocyte suspensions in equal ratio, mix gently by pipetting twice to combine thoroughly [1]. Then, remove laminin from each well of the plate [2] and transfer ten microliters of the final combined cell suspension to each well, forming a small droplet covering the electrode array [3-TXT].
3.8.1. Talent mixing the suspension
3.8.2. Talent removing the laminin from each well
3.8.3. Talent transferring suspension to each well TEXT: Cell density per well: 5 x 104 MN, 2.5 x 104 astrocytes.
3.9. Incubate the plates with an undisturbed cell droplet for 20 to 30 minutes to form initial attachments on the plates [1]. Then, pipette 250 microliters of warm co-culture media containing ROCK-I down on the wall of each well [2] and pipette the same volume on the opposite wall of each well [3] and incubate the plate [4]. Authors: At what temperature is the incubation performed? Is it at 37 degrees or RT? For how long the second incubation for shot 3.9.4 is performed?
3.9.1. SCOPE: Formation of initial attachments on the plate 
3.9.2. Talent pipetting warm media down to the wall of the well
3.9.3. Talent pipetting down the media on the opposite wall of the same well
3.9.4. Talent placing the plates in the incubator
3.10. The next day, examine the plates for debris or dead cells and, if required, exchange the medium with a fresh co-culture medium containing ROCK-I [1]. Otherwise, perform half-medium exchanges twice a week using co-culture medium without ROCK-I starting on co-culture day 2 [2].
3.10.1. Talent examining the plates
3.10.2. Talent exchanging the medium
4. Multi-Electrode Array Recording
4.1. To perform recording, start as soon as possible after co-culture day 1 by setting the temperature to 37 degrees Celsius and carbon dioxide at 5% [1]. Then, transfer plates to the recording machine [2] and equilibrate for at least 5 minutes before recording [3].
4.1.1. Talent setting the temperature to 37 degrees and carbon dioxide to 5 percent
4.1.2. Talent transferring the plates to a recording machine
4.1.3. Plates are getting equilibrated Videographer: Please take the shot of the recording machine with the settings displayed
4.2. Record baseline activity every other day or weekly, over 1 to 15 minutes, depending on the experimental design [1].
Authors: Would you please provide screen capture videos for steps 10.5 and 11.2 in your manuscript on your project page. I will write the voice-over narration to match the shots. https://www.jove.com/account/file-uploader?src=19131478 
4.2.1. SCREEN: To be provided by the authors: Baseline activity getting recorded in the machine

5. Pharmacological Assays on Multi-Electrode Array
5.1. To investigate the transient electrophysiological effects of compounds targeting either neurons or astrocytes, remove the plate lid but keep the machine lid closed [1] and record baseline activity for a minimum of 1 minute [2].
5.1.1. Talent removing the plate lid and closing the machine lid
5.1.2. SCREEN: To be provided by the authors: Baseline activity getting recorded

5.2. Manually open the lid to the machine without stopping the electrophysiological recording [1]. Now, exchange 25 microliters of medium with the appropriate drug vehicle using a multichannel pipette if treating multiple wells [2]. Then, close the lid manually and record for additional minutes if required [3]. 
5.2.1. Talent manually opening the lid to the machine while recording is going on simultaneously Videographer: Please take the shot with clear visibility to talent opening the lid and recordings going on simultaneously
5.2.2. Talent exchanging medium using multichannel pipette Videographer: take multiple shots for this as it is going to be reused in 5.3.1
5.2.3. Talent closing the lid manually Videographer: take multiple shots for this as it is going to be reused in 5.3.1
5.3. To test the drug of interest, after manually opening the lid, exchange 25 microliters of medium with the drug of interest in the same vehicle [1] and close the lid to continue recording [2].
5.3.1. Use 5.2.2
5.3.2. Use 5.2.3

5.4. 

Protocol Script Questions
Authors: Please use the step and shot numbers from the script above (not step numbers from the manuscript) when answering the questions below. Do not include steps that will be screen-captured and do not list entire sections.

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 

[bookmark: Text1]Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

[bookmark: Text3][bookmark: Text2]Click here to list microscope shots, using the shot numbers from the protocol section of the video script.     



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 197. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

6. Results: Human Pluripotent Stem Cell-Derived Motor Neurons and Astrocytes
6.1. In this protocol, hiPSCs were maintained and passaged as non-confluent colonies [1]. Neurogenesis was initiated through dual SMAD (“smad”-rhyming to “mad”) inhibition by inactivating BMP (B-M-P) and TGF-β (T-G-F-beta) pathways. The resulting neuroepithelial stem cells divided and generated a multilayered epithelium [2].
6.1.1. LAB MEDIA: Figure 2A
6.1.2. LAB MEDIA: Figure 2B Video editor: Emphasize on figure 2B-i
6.2. The early exposure to neuronal growth factors and a gliogenic ciliary neurotrophic factor generated a mixed population of progenitor cells [1]. Neurons emerged spontaneously from this mixed population [2].  The gliogenic switch induced astrocyte differentiation through activation of the JAK-STAT (jack-stat) pathway [3].
6.2.1. LAB MEDIA: Figure 2B Video editor: Emphasize on figure 2B-ii
6.2.2. LAB MEDIA: Figure 2B Video editor: Emphasize on figure 2B-iii
6.2.3. LAB MEDIA: Figure 2B Video editor: Emphasize on figure 2B-iv
6.3. The spinal cord identity of Notch inhibitor-treated and differentiated motor neuron cells was supported by high ChAT expression levels [1]. Authors: How to pronounce ChAT?
6.3.1. LAB MEDIA: Figure 2C-i
6.4. On the 90th-day post in vitro culture, human iPSC astrocytes displayed maturing phenotype as indicated by S100β and GFAP (G-F-A-P) expression, while their spinal cord regional identity was supported by expression of HOXB4 (hox-B-4) [1]. Authors: How to pronounce S100β? Is it S-one-zero-zero-beta or S-hundred-beta?
6.4.1. LAB MEDIA: Figure 2C-ii
6.5. Co-cultured cells rearranged spontaneously, with astrocytes creating a feeding layer at the bottom and neurons connecting networks at the top [1].
6.5.1. LAB MEDIA: Figure 2C-iii
6.6. Neurons aggregated in large cell clusters when cultured alone [1], while the co-culture of human iPSC motor neurons with human iPSC astrocytes resulted in evenly distributed monolayers [2]. 
6.6.1. LAB MEDIA: Figure 3B Video editor: Emphasize on upper panel
6.6.2. LAB MEDIA: Figure 3B Video editor: Emphasize on lower panel
6.7. Human iPSC astrocytes enhanced the electrophysiological maturation of human iPSC motor neurons, as shown by higher degrees of spiking and bursting activity in the co-cultures [1].
6.7.1. LAB MEDIA: Figure 3D Video editor: Emphasize on second bar corresponding to MN+SCA on x-axis in both the graphs


Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
7.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
7.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
7.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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