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Author Questionnaire:
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? 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.)
2.4
2.5
2.8
2.10
2.11
2.12
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.)
Steps 2.8 and 2.11 are some of the most technically challenging. We suggest that scientists practice these steps several days before they wish to do the procedure to ensure efficacy.

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. Nikos Tapinos: This ex vivo co-culture system can be used to identify novel cellular and molecular mechanisms of hGC migration and could potentially be used for in vitro drug efficacy testing [1].
1.1.1. INTERVIEW

1.2. Nikos Tapinos: The main advantage of this technique is the ability to study interactions between human glioblastoma cells and axons in real time. In addition, the compartmented chamber allows the use of different pharmacological reagents as well as the ability to compare and contrast results between two wells on the same plate [1].
1.2.1. INTERVIEW


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


1.3. Nikos Tapinos: This method could be used to test pharmacological compounds for the treatment of brain tumors [1].
1.3.1. INTERVIEW

1.4. Nikos Tapinos: This method could be also be applied to other diseases of the peripheral and central nervous system, such as demyelinating neuropathies and Multiple Sclerosis [1].
1.4.1. INTERVIEW

1.5. Nikos Tapinos: This technique can be very challenging, so we suggest that you take extra time to practice applying the correct amount of grease before setting up the compartmented chambers in order to ensure axonal growth. It is also very important to work slowly. Set up more chambers than you think you will need so you have extras should something go wrong [1].
1.5.1. INTERVIEW


Introduction of Demonstrator: (Said by you on camera)

1.6. Nikos Tapinos: Demonstrating the procedure will be John Zepecki, a Graduate Student from my laboratory [1] [2].  
1.6.1. Interview style: Author saying the above 
1.6.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.



Section - Protocol
The protocols for collection, isolation, and propagation of patient-derived human glioma cells were approved by the IRB committee of Rhode Island Hospital. All animals were maintained according to the NIH Guide for the Care and Use of Laboratory Animals. All animal use protocols were approved by the Institutional Animal Care and Use Committee of Rhode Island Hospital.
2. Compartmented Culture of Rat Dorsal Root Ganglia (DRGs), Oligodendrocytes (OPCs) and Human Glioma Cells (hGCs)
2.1. To assemble compartmented culture dishes, dilute collagen stock solution to 500 micrograms per milliliter in sterile distilled water, and mix thoroughly [1]. With a sterile transfer pipette, fill a 35-millimeter culture dish with 2 milliliters of the diluted collagen solution [2].
2.1.1. MED: Talent dilutes solution, and mixes.
2.1.2. CU: Talent adds solution into the dish.
2.2. Then, slightly tilt the dish, and remove the solution, leaving a thin film of collagen behind [1]. Dispense the solution into the next 35-millimeter dish. Repeat this process, adding more collagen solution as needed, until all dishes have been coated [2]. NOTE: 2.2.1. and 2.2.2. in one shot
2.2.1. CU: Talent removes solution.
2.2.2. MED: Talent adds and removes solution into other dishes.
2.3.  [1]. NOTE: Authors deleted VO but left the shot, not sure if it was actually filmed. 
2.3.1. MED: Talent places the plates into the tray, and one pads in the center.
2.4. To polymerize the collagen, in a laminar flow hood, wet gauze pads with 3 milliliters of concentrated ammonium hydroxide and cover the trays for 15 minutes [1]. Remove gauze pads and allow the 35-millimeter dishes to dry [2].
2.4.1. MED: Talent adds solution onto the pads, and covers the dishes and trays.
2.4.2. MED: Talent removes the pads.
2.5.  [1]. [2]. Author NOTE: Everything was autoclaved prior to filming
2.5.1. WIDE: Talent places the bottle and the applicator into autoclave.
2.5.2. MED: Talent loads grease to the barrel of the syringe grease applicator.
2.6.  [1], [2]. [3].
2.6.1. MED: Talent places the chambers into a bottle containing water.
2.6.2. WIDE: Talent places the chambers into autoclave.
2.6.3. WIDE: Talent transfers the chambers to a surface.
2.7. Next, use a metal file to file off the point of an 18-G needle to make a blunt tip [1]. Soak the needle in 70% ethanol to sterilize [2] and attach the needle to the grease syringe [3]. Then, soak the pin rake in 70% ethanol to sterilize [4]. Allow it to air-dry in the laminar flow hood [5]. NOTE: Authors deleted shots 2.7.3 – 2.7.5 but left the VO as is. 
2.7.1. CU: Talent begins to file off the point of a needle. 2.7.1.B CU: Talent shows finished product (filed off needle)
2.7.2. CU: Talent places the needle in ethanol.
2.7.3. CU: Talent attaches the needle to the grease syringe.
2.7.4. MED: Talent places the rake in ethanol.
2.7.5. MED: Talent takes out the rake.
2.8.  [1]. [2]. [3].
2.8.1. MED: Talent removes the lid from a dish.
2.8.2. CU: Talent holds the dish. Close up of the fingers.
2.8.3. CU: Talent holds the pin rake to scratch.
2.9.  [1-TXT]. [2].
2.9.1. CU: Talent places two drops of medium in the center of the scratches. TEXT: NBF: Neuronal Basal Media Video editor: show the TEXT when VO says NBF.
2.9.2. MED: Talent scratches other dishes.
2.10.  [1]. [2]. [3].
2.10.1. MED: Talent takes out the chambers and places into hood.
2.10.2. CU: Talent uses forceps to grasp the center divider of one chamber.
2.10.3. CU: Talent flips the chamber.
2.11. Apply silicone grease to the bottom of the compartmented chamber. Ensure that grease is placed neatly and overlaps at all corners [0 – 1]. Remove the lid from a 35-millimeter dish, invert the dish, and place the scratches over the chamber [2]. Tap down on the bottom of the dish gently with a pair of forceps [3].
Added shot: Maybe 2.11.0. CU: Talent stabilizes forceps holding chamber with laboratory tape. 
2.11.1. CU: Talent applies silicone grease.
2.11.2. CU: Talent inverts a dish and places it over the chamber.
2.11.3. MED: Talent taps on the dish. Videographer: Take multiple shots, as this will be used later.
2.12. Use the hemostatic forceps to gently flip the dish over. Release the forceps [1]. Place a mound of grease at the base of the center compartment [2]. Fill each chamber with Supplemented Neuronal Basal Medium [3].
2.12.1. MED: Talent flips the dish over.
2.12.2. CU: Talent places grease at the base of the center compartment.
2.12.3. CU: Talent fills each chamber with medium.
2.13. Check for leaks [1], and seal leaks with silicone grease as needed [2]. Continue assembling all culture dishes and store overnight at 37 degrees Celsius and 5% carbon dioxide [3].
2.13.1. CU: Talent checks for leaks.
2.13.2. CU: Talent seals leaks.
2.13.3. MED: Talent places dishes into incubator.
3. Culture in the Compartmented Chamber
3.1. To seed the prepared cultures containing a GBM neurosphere [1-TXT], first replace the medium with Supplemented NBF containing 10% FBS in each distal compartmented chamber [2]. With a P20 (pronounce as P-twenty) pipette set to 10 microliters [3], draw one GBM neurosphere from the culture dish [4].
3.1.1. CU: Close up of GBM neurosphere. TEXT: GBM: fresh human glioblastoma Video editor: Place a measuring ruler alongside the neurosphere, to show approximately 200 microns in length.
3.1.2. CU: Talent removes medium and adds medium into each compartment.
3.1.3. CU: Talent sets the pipet to 10 microliters. Focus on the reading.
3.1.4. CU: Talent uses a pipet to draw up the neurosphere.
3.2. Place the tip of the pipette in the distal chamber closest to the center chamber, without touching the axon, and expel the GBM neurosphere slowly so that it gently falls onto the axons [1]. 
3.2.1. CU: Talent puts the pipette tip in the distal chamber and expels the neurosphere.
3.3. Leave the culture in the biosafety cabinet for 1 hour at room temperature to allow the GBM neurosphere to attach [1].
3.3.1. [bookmark: _GoBack]WIDE: Shot of the dish in the incubator. Video editor: Use a stop watch to show counting down from 01:00:00.


Section – Results
4. Results: hGCs in DRG Axons
We can use parts of movies that we have acquired in the past to show migration of human glioma cells in association with DRG axons.
4.1. In this protocol, purified DRG (pronounce as D-R-G) axons were seeded with hGCs (pronounce as H-G-Cs) [1], which formed GFAP+/Ki67+ (pronounce as double-positive-G-F-A-P-and-K-I-6-7) tumor-like structures integrated within the axonal network, indicated by the red tumor markers GFAP (pronounce G-F-A-P) [2].
4.1.1. Figure 1 – Video editor: emphasize the procedure on the right with no axon myelination.
4.1.2. Figure 2 – Video editor: Put TEXT: 200 μm to the scale bar.
4.2. While individual hGCs expressing the green fluorescent protein migrated either in association or between the axons [1]. 
4.2.1. Movie 1 – Video editor: Show the first 10 seconds, and then jump to 00:40:00 (at the same time place the TEXT: 30 s later).
4.3. Addition of hGCs on the myelinated DRG-oligodendrocyte co-cultures [1] showed that hGCs migrate in association with the red stained myelinated axons and away from the tumor mass through the formation of pseudopodia [2].
4.3.1. Figure 1 – Video editor: emphasize the procedure on the left with axon myelination.
4.3.2. Figure 3 – Video editor: Put TEXT: 200 μm to the scale bar. Emphasize the red axons when VO says “red stained myelinated axons”
4.4. The GBM sphere invading a myelinated oligodendrocyte-DRG axon culture is shown here [1].
4.4.1. Movie 3 – Video editor: Show the first 10 seconds, and then jump to 00:50:00 (at the same time place the TEXT: 40 s later).



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

5.1. John Zepecki: When applying the greased chambers to the dish, do not tap too hard. Otherwise, the axons will not be able to grow underneath into the adjacent chamber [1] [2].
5.1.1. Use 2.10.3.
5.1.2. INTERVIEW
5.2. John Zepecki: The protocol described here could serve as a foundation for other biomimetic three-dimensional ex vivo systems designed to assess the effects of novel drug treatments [1].
5.2.1. INTERVIEW
5.3. John Zepecki: Once this technique was perfected, we were able to utilize it to study migration of human GBM stem cells in real time. We were also able to study effects on cell migration after addition of novel, therapeutic small molecule inhibitors [1].
5.3.1. INTERVIEW
5.4. John Zepecki: One should always use caution when handling human derived cells. Appropriate PPE should be worn and blood borne pathogen training should be completed so one understands the risks of working with patient derived tissues. Ammonium hydroxide should be handled with care and you should wear gloves, a lab coat and work in a hood to prevent exposure to this chemical [1].
5.4.1. INTERVIEW
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