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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  Yes.  
If Yes, can you record movies/images using your own microscope camera?
No.  
If No, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
LEICA S4E WITH LED BASED TRANSMITTED LIGHT AND REFLECTED LIGHT ILLUMINATION

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No.

3. Filming location: Will the filming need to take place in multiple locations?   No


protocol: 14 steps, 39 shots 

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Jessica Williams: This protocol is significant because we are learning that glia are regionally heterogenous morphologically, genetically, and functionally.

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. Jessica Williams: The primary advantage of this technique is that it makes it possible to study 3 separate glia subsets from 4 different regions of the central nervous system. 

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.



Ethics Title Card
1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the Cleveland Clinic Lerner Research Institute.

Protocol
2. Cortex, Cerebellum, Brainstem, and Spinal Cord Dissection
2.1. Use fine scissors to cut the cutaneous layer along the midline of the pup’s head, starting caudally and moving rostral, until reaching the snout. Avoid cutting deeply into the skull to prevent any tissue damage [1].
2.1.1. Talent cutting the animal’s head.
2.2. Angling the head down, pull the cutaneous layer to each side of the skull [1] and use spring scissors to make an incision along the skull midline, starting at the foramen magnum [2]. 
2.2.1. Talent pulling the cutaneous layer to the side of the skull.
2.2.2. Talent cutting the skull.
2.3. Pull the skull halves apart with fine-tipped forceps, exposing the cortex, cerebellum, and brainstem [1]. Once exposed, gently lift the brain out of the skull and place it into a 10-centimeter Petri dish with 10 milliliters of PBS and antibiotic solution [2]. Ensure that the brain remains undamaged with the hindbrain attached [3]. Videographer: This step is important!
2.3.1. Talent pulling the skull halves apart.
2.3.2. Talent transferring the brain to the Petri dish. 
2.3.3. Undamaged brain with hindbrain visible. 
2.4. Pinch off the cerebellum with fine, curved-tipped forceps [1] and remove the meninges [2]. Place it into a designated 15-milliliter conical tube on ice [3]. Videographer: This step is important!
2.4.1. SCOPE: Talent pinching off the cerebellum. 
2.4.2. SCOPE: Talent removing the meninges.
2.4.3. Talent placing the cerebellum in the tube. 
2.5. Next, isolate the brainstem with fine-tipped forceps, remove the meninges [1], and place it in a designated 15-milliliter conical tube in the ice bucket [2]. Separate the midbrain from the cortex, remove cortical meninges [3], and place it in a designated conical tube [4]. Videographer: This step is difficult and important!
2.5.1. SCOPE: Talent removing the brainstem and meninges.
2.5.2. Talent putting the brainstem in the tube. 
2.5.3. SCOPE: Talent separating the midbrain from the cortex and removing the meninges from the cortex.
2.5.4. Talent putting the cortex in a tube. 

2.6. Jessica Williams: The tissue must be carefully examined to ensure complete removal of the meninges. If meningeal cells remain in the culture, they can be detrimental to the growth of glial cells.
2.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
2.7. To dissect the spinal cord, place it ventral side up and use fine spring scissors to cut the vertebrae, alternating between the left and right sides until the spinal cord tissue is exposed [1]. Gently remove the spinal cord and the meninges [2] and place them in the designated conical tube on ice [3]. Videographer: This step is difficult and important!
2.7.1. SCOPE: Talent cutting the vertebrae until the tissue is exposed. 
2.7.2. SCOPE: Talent removing spinal cord. 
2.7.3. Talent placing the spinal cord in the tube.
3. Tissue Dissociation and Oligodendrocyte Precursor Cell Isolation
3.1. Add 1 milliliter of 0.05% trypsin with 0.53 millimolar EDTA to each tube with tissue [1]. Triturate the mixture with a 10-milliliter pipette approximately 20 times [2], then transfer the cell suspension to an empty 50-milliliter conical tube [3].
3.1.1. Talent adding trypsin to a tube with tissue, with the trypsin container in the shot. 
3.1.2. Talent triturating the mixture. 
3.1.3. Talent transferring the cell suspension to a new tube. 
3.2. Incubate the solution at 37 degrees Celsius and 5% carbon dioxide for 15 minutes [1], gently agitating the lysates after 8 minutes [2]. After the incubation, add 5 milliliters of MGM and 200 microliters of DNase-one to each tube for a final concentration of 50 micrograms per milliliter [3].
3.2.1. Talent putting the tubes with cells in the incubator and closing the door. 
3.2.2. Talent agitating the tubes. 
3.2.3. Talent adding MGM and DNase to the cells, with the MGM and DNase containers in the shot.
3.3. Triturate each lysate 10 times with a 10-milliliter pipette [1], then let the cell suspension sit for 3 minutes at room temperature to allow non-dissociated tissue to settle at the bottom of the tube [2].
3.3.1. Talent triturating the lysate.
3.3.2. Talent putting the cell suspension down and leaving it.
3.4. Transfer the cell suspensions to new 50-milliliter conical tubes, leaving behind the non-dissociated tissue [1]. After centrifugation, resuspend the cell pellet in 5 milliliters of MGM and triturate it 20 times [2].
3.4.1. Talent transferring the cell suspension out of the tube. 
3.4.2. Talent resuspending the cell pellet with MGM and triturating it.
3.5. Plate the cell suspensions on coated T25 flasks [1] and incubate the cells at 37 degrees Celsius and 5% carbon dioxide. Change the media after 24 hours to remove cell debris [2].
3.5.1. Talent placing the cell suspension in a flask. 
3.5.2. Talent putting the flask in the incubator and closing the door. 
3.6. To perform oligodendrocyte precursor cell isolation, shake the cells for 15 hours [1], then remove the supernatant from the flask and plate it on a sterile Petri dish [2].  Incubate the supernatant at 37 degrees Celsius and 5% carbon dioxide for 30 minutes [3], swirling after 15 minutes to remove remaining microglia [4].
3.6.1. Cells on the shaker.
3.6.2. Talent removing the supernatant and plating it on a Petri dish. 
3.6.3. Talent putting the dish in the incubator and closing the door. 
3.6.4. Talent swirling the dish.
3.7. Remove non-adherent cell supernatant [1], count the cells [2], and plate them on a poly-D-lysine-coated surface at the desired concentration [3].
3.7.1. Talent aspirating the supernatant. 
3.7.2. Talent counting the cells. 
3.7.3. Talent putting the cells in a plate.
3.8. Return the cells to the incubator for at least 1 hour [1], then gently aspirate 95% of media [2] and slowly add warm OPC Media, pipetting it against the wall of the well to minimize disruption of OPCs [3]. Change media every 48 hours until cells are ready for use [4]. Videographer: This step is important!
3.8.1. Talent putting the plate in the incubator. 
3.8.2. Talent aspirating media. 
3.8.3. Talent slowly adding media to a well in the plate. 
3.8.4. Talent changing the media, with the media container in the shot.

Results
4. Results: OPC Differentiation in IFNγR-/- Mice 

4.1. This method was used to demonstrate that interferon gamma signaling influences OPC differentiation and maturation [1]. Without the interferon gamma receptor, cortical OPCs do not differentiate into mature myelinating oligodendrocytes as readily, which is evidenced by the absence of MBP staining [2]. 
4.1.1. LAB MEDIA: Figure 1. 
4.1.2. LAB MEDIA: Figure 1. Video Editor: Emphasize the bottom right image. 
4.2. Expression of GFAP (spell out ‘G-F-A-P’) was also analyzed [1]. Interferon gamma-deficient cells strongly express GFAP, suggesting that they may be adopting an astrocytic phenotype [2]. 
4.2.1. LAB MEDIA: Figure 1, just the top images in A and B.
4.2.2. LAB MEDIA: Figure 1, just the top images in A and B. Video Editor: Emphasize B.
4.3. Regional heterogeneity in CNS cells is evidenced by varying astrocyte morphology in the cortex, cerebellum, brainstem, and spinal cord. Astrocytes from the same region may also exhibit morphological heterogeneity, supporting the notion that this glial subtype is highly dynamic [1].
4.3.1. LAB MEDIA: Figure 2. Video Editor: Emphasize the corresponding images when VO says “cortex, cerebellum, brainstem, and spinal cord”.
4.4. Regional responses of OPCs to differential cytokine stimulation were also explored. Cytokine signaling significantly influences stem and immune cell behavior and may impact how the OPCs differentiate into mature myelinating oligodendrocytes [1]. 
4.4.1. LAB MEDIA: Figure 3. 




Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. Jessica Williams: Following regional glia isolation, cells can be used in a variety of experimental conditions and assessed by a number of assays including immunohistochemistry, real time quantitative PCR, or Western blotting.

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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