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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? 
2.3-2.4 – Poly L Ornithine coating 
2.6 – Laminin coating 
3.2 – NSC seeding
3.4 – Media change to differentiation media 
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.6 , 3.2 , 3.4 – Ensuring that the coating of P-L-O and Laminin is uniform. The cell density while seeding is critical. The first media change to differentiation media is also a critical step.  
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.

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

1.1. Anne Taylor: Compartmentalized microfluidic chips allow neurons to be studied in their highly polarized form. These chips are instrumental for both basic and translational research. [1].
1.1.1. INTERVIEW

1.2. Anne Taylor: This protocol describes how to use cyclic olefin copolymer chips to compartmentalize neurons differentiated from human stem cells. These COC chips produce healthier cultures of differentiated neurons over PDMS multi-compartment devices [1].
1.2.1. INTERVIEW

OPTIONAL Interview Statements: (Said by you on camera)  

1.3. Smita Paranjape: In this protocol we demonstrate the culture of neuron differentiated from the NIH-approved H9 stem cell line. Similar procedures can be used to differentiate neurons from iPSCs [1].
1.3.1. INTERVIEW








Section - Protocol
2. Preparation of the Multi-compartment Chips

2.1. The multi-compartment chips must be placed into a secondary containment with extra humidification [1].
2.1.1. MED: Talent places the chips into a humidifier tray and adds sterile water to the reservoirs of the tray.
2.2. The channels of the multi-compartment chips must be filled with a pre-coat solution and then flushed with PBS [1-TXT] [2].  
2.2.1. CU: Talent adds solution to the microfluidic chip. TEXT: See JoVE (Nagendran et al.)
2.2.2. ECU: Show a chip filled with PBS. 
3. Coating of Multi-compartment Chips for hSC-neurons
3.1. To begin, dissolve poly-L-ornithine (pronounced: “poly·​l·​or·ni·​thine”) in cell culture-grade distilled water to make 600 microliters of solution per chip [1].
3.1.1. MED: Talent does few actions to make the solution. TEXT: 20 µg/mL working solution Video editor: Please show text overlay when VO says, “per chip”.
3.2. Aspirate the remaining PBS from the wells, making sure that the pipet tip is away from the channel opening [1-TXT].
3.2.1. CU/ECU: Talent aspirates PBS from the wells. Videographer: Please show the pipet tip if it is possible. TEXT: Do not aspirate liquid from the channels/compartments Video editor: Please show text overlay when VO says, “from the wells”.
3.3. Load 150 microliters of poly-L-ornithine working solution in the upper right well [1]. Wait for 90 seconds and add 150 microliters of the solution to the lower right well [2-TXT]. 
3.3.1. CU: Talent loads the working solution in the upper right well. 
3.3.2. CU: Talent loads the solution to the lower right well. TEXT: Until liquid begins to fill the lower right well Video editor: Please show text overlay when VO says, “Wait for 90 seconds”. 
3.4. Wait 5 minutes and repeat the loading process with the solution for the left wells [1-TXT]. Then, place the humidifier tray with chip at 4 °C overnight. If using a Petri dish, wrap it with parafilm and place it at 4 °C overnight [2-TXT].
3.4.1. LM: Figure 1C. Video editor: Please emphasize the left wells.  TEXT: To let the liquid pass through the microgrooves Video editor: Please show text overlay when VO says, “Wait for 5 minutes”. 
3.4.2. [bookmark: _GoBack]MED: Talent transfers the wrapped holder humidifier tray of the chip to a fridge. TEXT: Alternatively, place the chip and tray at 37 °C for 1 h
3.5. Next, aspirate the solution from the wells, ensuring that the pipet tip is placed away from the channel opening [1], and repeat loading the right and left wells with 150 microliters each of sterile water, twice [2] [3]. 
3.5.1. CU/ECU: Talent aspirates the solution from the wells. Videographer: Please show the pipet tip if it is possible.
3.5.2. CU: Talent loads water in the upper right well. 
3.5.3. CU: Talent loads water in the upper left well.
3.6. Prepare the laminin working solution [1].
3.6.1. MED: Talent does few actions to make the solution. TEXT: 10 µg/mL working solution 
3.7. Load the right and left wells with 150 microliters each of the laminin working solution [1] [2]. Wait 5 minutes and then incubate the chip within the tray for 2 hours at 37 °C [3].
3.7.1. CU: Talent loads the laminin working solution in the upper right well. 
3.7.2. CU: Talent loads the laminin working solution in the upper left well.
3.7.3. MED: Talent transfers the chip within the tray to an incubator.
3.8. Rinse the chip with PBS without Ca2+ and Mg2+ [1]. Load the right [2] and the left wells with 150 microliters each of PBS [3]. 
3.8.1. MED: Talent rinses the chip with PBS without Ca2+ and Mg2+.
3.8.2. CU: Talent loads PBS in the upper right well. 
3.8.3. CU: Talent loads PBS in the upper left well.
3.9. Wait 5 minutes and rinse the chip with NSC (pronounced: “n·s·​c”) media [1-TXT]. Load the right [2-TXT] and the left wells  with 150 microliters each of the NSC media [3]. 
3.9.1. MED: Talent rinses the chip with NSC media. NSC: Human neural stem cell
3.9.2. CU: Talent loads the NSC media in the upper right well. 
3.9.3. CU: Talent loads the NSC media in the upper left well.
3.10. Wait 5 minutes and then incubate the chip in the tray overnight in a 37 °C incubator with 5% CO2 to pre-condition the chip [1].
3.10.1. MED: Talent transfers the chip to an incubator.
4. Seeding NSCs into the Multi-compartment Chip
4.1. To seed human neural stem cells into the multi-compartment chip, first count the cell concentration using a hemocytometer [1-TXT]. Then, aspirate the media from wells [2-TXT]. 
4.1.1. MED/CU: Talent does few actions to count the cell concentration using a hemocytometer. TEXT: Adjust using NSC media to get a concentration of 7 x 106 cells/ml
4.1.2. CU: Talent aspirates the media from the wells. TEXT: Avoid aspirating media from the main channels
4.2. Pipet 5 microliters of the cell solution to the upper right well, followed by 5 microliters to the lower right well [1-TXT]. Use a microscope to check that cells have entered the channel [2]. Wait 5 minutes for cells to adhere to the bottom of the chip [3].
4.2.1. CU: Talent pipets 5 µL of the cell solution to the upper right well, and 5 µL of the cell solution to the lower right well. TEXT: 70,000 cells pipetted towards the main channel openings
4.2.2. MED: Talent places the sample on the stage, adjusts the magnification level, and looks through the eyepiece.
4.2.3. SCOPE: Show the cells adhered to the bottom of the chip. (Author Comment: See uploaded image: 4.2.3_stem cell seeding.tif.)
4.3. Pipet approximately 150 microliters of NSC media to the right and left wells [1]. Incubate at 5% CO2, 37 °C within a suitable humidified container [2].
4.3.1. CU: Talent loads the NSC media in the upper and lower right wells. 
4.3.2. CU: Talent loads the NSC media in the upper and lower left wells.
4.3.3. MED: Talent transfers the chip to an incubator. 
4.4. After 48 hours, aspirate NSC media from the wells [1] and replace it with neural differentiation media by adding 150 microliters to each top well [2] and each bottom well [3].
4.4.1. MED: Talent aspirates NSC media from the wells.
4.4.2. CU: Talent loads the neural differentiation media in the upper right well. 
4.4.3. CU: Talent loads the neural differentiation media in the bottom left well.
4.5. Culture neurons within a 5% CO2, 37 °C incubator within a humidifier tray [1].
4.5.1. MED: Talent transfers the chip to an incubator.
5. Viral Fluorescent Labeling of hSC-neurons within the Chip 
5.1. Remove the remaining neural differentiation media from the axonal compartment and place it into a centrifuge tube [1-TXT]. Store at 37 °C [2].
5.1.1. CU: Talent removes the differential media from the axonal compartment and places it into a tube. TEXT: Make sure that the channels remain filled with liquid
5.1.2. MED: Talent transfers the tube to an incubator.
5.2. Mix 50 microliters of the virus solution with 150 microliters of the warmed media [1]. Pipet 100 microliters of the mixture to both wells of the axon compartment [2-TXT]. Incubate for 2 hours within a 37 °C incubator [3]. 
5.2.1. MED: Talent mixes the virus solution with the warmed media. 
5.2.2. CU: Talent pipets 100 microliters of the mixture to one of the compartments. TEXT: Volume difference between axonal and somatic compartments keeps virus in axonal compartment 
5.2.3. MED: Talent transfers the chip to an incubator.
5.3. Withdraw and dispose of virus-containing media [1]. Gently pipet 75 microliters of the fresh media to one axon compartment well and let the media flow through the channel into the other axon well [2] [3]. Repeat this process once. 
5.3.1. CU: Talent withdraws the virus-containing media.
5.3.2. CU: Talent pipets the media to one axon compartment well.
5.3.3. ECU: Show the media flows through the channel into the other axon well.
5.4. Finally, fill the axon compartment with the saved media [1-TXT] and transfer the chip to the incubator [2]. 
5.4.1. CU: Talent fills the axon compartment with the saved media. TEXT: Pipet additional 50 µL fresh media to count towards loss of media during the process
5.4.2. MED: Talent transfers the chip to the incubator. 


Section – Results
6. Results: Using Compartmentalized Microfluidic Chips to Isolate Neurons Differentiated from Human Stem Cells 
6.1. After one week in the chip with the differentiation media, human neural stem cells differentiated into neurons, attached and distributed evenly within the somatic compartment [1]. In comparison, neurons in PDMS (pronounced: “p·d·​m·s”) devices aggregated as early as 5 days post addition of differentiation media, leading to compromised cell health [2].
6.1.1. LM: Figure 3B_left.
6.1.2. LM: Figure 3B_right.
6.2. Visualization of labeled neurons and dendritic spines with mCherry fluorescent protein, showed that NSC-derived neurons differentiated within the chips, form mature synapses [1].
6.2.1. LM: Figure 4.
6.3. Neurons were labeled for the excitatory synaptic marker, vGlut1(pronounced: “v·glut·​one”) [1]. Immunostaining results showed that virally labeled neurons could co-localize with vGlut1 [2], and neuron specific marker, β-tubulin III (pronounced: “beta· tubulin·three”) [3].
6.3.1. LM: Figure 5A, C. Video editor: Please show 5C when VO says: “Neurons” and 5A when VO says: “the excitatory synaptic marker, vGlut1”.
6.3.2.  LM: Figure D, E. Video editor: Please show 5D and then the zoomed-in panel 5E. Please emphasize the “yellow dots”. 
6.3.3. LM: Figure 5H. Video editor: Please emphasize the “white dots”. 
6.4. Virally transduced mCherry neurons extend projections into an axon localized microenvironment established within the preassembled chip [1].
6.4.1. Figure 6B. Video editor: Please emphasize the right panel when VO says: “Virally transduced mCherry neurons”, and the left panel when VO says: “extend projections into an axon localized microenvironment”. 
6.5. A comparison between the images of mCherry labeled neurons before and immediately after axotomy, showed completely severed axons [1].
6.5.1. LM: Figure 7. Video editor: Please emphasize the 7A, when VO says: “mCherry labeled neurons before” and the left panel of the 7B when VO says: “immediately after axotomy, showed completely severed axons”. 

Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) 

7.1. Smita Paranjape: It is critical to make sure that the channels remain filled with fluid except when performing the axotomy procedure [1].
7.1.1. INTERVIEW
7.2. Anne Taylor: COC compartmentalized chips are easy to use and can open the door to numerous investigations related to neuronal injury, synaptogenesis, synaptic plasticity, and pathophysiology of disease [1]. 
7.2.1. INTERVIEW
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