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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? N
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.


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.)
2.3.2, 3.3.1, 3.5.1, 3.5.2, 4.4.1, 4.8.1
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.)
4.8.1
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. Elisa Mazuir: We describe an efficient method of oligodendroglial lineage cells purification and culture. This allows to address molecular mechanisms controlling oligodendrocytes differentiation and their interactions with neurons during the myelination process [1]. Author comment: (last one)

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

1.2. Elisa Mazuir: This shaking technique is not expensive and is optimal to obtain high quantity of oligodendrocytes. Such cultures allow production of oligodendrocyte-conditioned medium and co-culture of oligodendrocytes with neurons [1]. Author comment: (last one)

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


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

1.3. Loane Wallon: Multiple Sclerosis is a disease caused by focal demyelination in the CNS, secondary to oligodendrocytes loss. Oligodendrocyte cultures provide a tool for better understanding how to promote remyelination [1].

1.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. Author comment: (last one)
 
1.4. Loane Wallon: Oligodendroglial cell culture could provide insights into intrinsic mechanisms regulating development and biology of oligodendrocytes. Co-cultures with neurons allow to gain insight into their impact on neuronal physiology [1].

1.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. Author comment: last one or the one finishing at 01/30/20/00
Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.5. The care and use of rats in this experiment conforms to institutional policies and guidelines (UPMC, INSERM, and European Community Council Directive 86/609/EEC). The following protocol is established for a standard litter of 12 pups. 


Section - Protocol
2. Dissection
2.1. To begin, use curved forceps to maintain the head of the animal at eye level [1]. Use small surgical scissors to make a small incision at the base of the skull and cut the skull following the brain midline [2].
2.1.1. Talent maintains the head of the animal at eye level.
2.1.2. Talent cuts the skull.
2.2. Use forceps to gently peel off the two parts of the skull from the midline [1]. Use a small surgical spoon to remove the brain from the head cavity [2]. Put the brain in a 60-millimeter Petri dish containing ice-cold PBS-glucose on ice [3].
2.2.1. Talent peels off skull.
2.2.2. Talent removes the brain. 
2.2.2B EXTRA put the brain in a petri dish
2.2.3. Talent places the brain on a dish on ice.
2.3. Viewing under a stereomicroscope [1], use fine forceps to remove the cerebellum, the brainstem and olfactory bulbs from cerebral hemispheres. Use fine forceps to separate the two cerebral hemispheres. Use fine forceps to peel off the meninges [2]. Put the cerebral cortices in a 60-millimeter-petri dish on ice [3].
2.3.1. Talent places the dish under a microscope, and observes. Author comment: (last one)
2.3.2. SCOPE: Talent removes tissues from the brain, and separates the two halves of the brain, 
2.3.2B and peels. Important Step Author comment: take 2 at 10/18/00 or Take 3 : the best one
2.3.3. Talent places the sample on a dish on ice. Author comment: CU at the end
3. Tissue Dissociation 
3.1. In a laminar flow hood, use a sharp scalpel to finely chop the cerebral cortices [1]. Transfer the minced tissue into a 50-milliliter tube containing enzyme digestion medium [2]. Incubate for 30 minutes in a humidified incubator at 37 degrees Celsius under 5% carbon dioxide [3].
3.1.1. Talent chops the brain.
3.1.2. Talent places the tissues into a tube.
3.1.3. Talent places the tube into an incubator.
3.2. After that, use a pipette to gently remove the enzyme digestion medium while making sure that the cortical tissue remains at the bottom of the tube [1]. Use a p1000 micropipette to add 1 milliliter of DMEM (pronounce as D-M-E-M) 10 percent fetal calf serum and gently triturate the tissue [2].
3.2.1. CU: Talent removes medium. Author comment: take 2
3.2.2. CU: Talent adds solution, and pipets up and down.
3.3. Use a 70-micron filter and a piston of a 1-milliliter syringe to filter the cortical tissue into a 50-milliliter tube [1]. Rinse the residual tissue on the inner tube wall of the 50-milliliter tube several times with DMEM 10 percent fetal calf serum [2].
3.3.1. Talent filters the tissues into a tube. Important Step Author comment: MED + CU
3.3.2. CU: Talent rinses on the 50 mL tube wall. Author comment: with 3.3.1
3.4. Fill the 50-milliliter tube with DMEM 10 percent fetal calf serum [1]. Centrifuge at 423 times g for 5 minutes at room temperature [2]. Carefully remove the supernatant and resuspend the cell pellet with 2 milliliters of DMEM 10 percent fetal calf serum [3].
3.4.1. Talent fills the tube.
3.4.2. Talent places the tube into a centrifuge.
3.4.3. CU: Talent removes the supernatant, 
3.4.4 and adds solution to resuspend.
3.5. Gently triturate the cell pellet with a p1000 micropipette [1] and then with a p200 micropipette [2]. Dilute the cell suspension with the appropriate volume of DMEM 10 percent fetal calf serum [3-TXT]. 
3.5.1. CU: Talent pipets up and down with a big tip. Important Step Author comment: 3.4.4 at the end
3.5.2. CU: Talent pipets up and down with a small tip. Important Step
3.5.3. Talent adds solution into the tube. TEXT: Two brains = one T150 = 5 mL of DMEM-10%FCS (Fetal Calf Serum)
3.6. Plate 5 milliliters of the cell suspension on a T150 (pronounce as T one fifty) flask at a density of 1 x 105 cells per square centimeter [1]. Add 20 milliliters of warm DMEM 10 percent fetal calf serum to each T150 flask [2]. Incubate in a humidified incubator at 37 degrees Celsius under 5 percent carbon dioxide [3].
3.6.1. Talent adds cell suspension onto a flask.
3.6.2. Talent adds solution to each flask.
3.6.3. Talent places the sample into an incubator.
4. OL (Oligodendrocyte) Lineage Cells Harvesting and Culture 
4.1. After shaking the sample overnight at 250 rpm at 37 degrees Celsius, harvest the supernatant in the flask containing mainly oligodendrocyte lineage cells but also some microglial cells, and plate it on non-coated 100-millimeter Petri dishes [1].
4.1.1. Talent plates the supernatant onto dishes. Author comment: take 3
4.2. Incubate the Petri dishes for 15 minutes in a humidified incubator at 37 degrees Celsius and 5 percent carbon dioxide. This allows removal of microglial cells through differential fast adhesion on the dish surface [1].
4.2.1. Talent places the dishes into an incubator.
4.3. In the meantime, fill each T150 flask with 25 milliliters of warm freshly prepared culture medium [1] and incubate in a humidified incubator at 37 degrees Celsius under 5 percent carbon dioxide until the second shaking [2].
4.3.1. Talent adds medium into the flasks.
4.3.2. Talent places the flasks into an incubator.
4.4. Next, transfer the supernatant from the Petri dishes into new non-coated 100-millimeter Petri dishes to allow adhesion of residual microglial cells [1]. Incubate the Petri dishes for 15 minutes in a humidified incubator at 37 degrees Celsius under 5 percent carbon dioxide [2].
4.4.1. Talent transfers the supernatant into new dishes. Important Step
4.4.2. Talent places the dishes in an incubator.
4.5. Remove the supernatant from every 2 Petri dishes, which contains non-adherent oligodendrocyte lineage cells, and transfer it into a 50-milliliter tube [1]. Discard the Petri dishes plated with microglia [2].
4.5.1. Talent transfers supernatant into a tube. Author comment: take 2
4.5.2. Talent discards the dishes into trash.
4.6. Centrifuge the tubes for 5 minutes at 423 times g [1]. Carefully remove the supernatant and resuspend the cell pellet with 1 milliliter of Bottenstein-Sato medium [2]. Pool all the pellets in a common 50-milliliter tube and adjust the volume to 20 or 30 milliliters depending on cell density with Bottenstein-Sato medium [3].
4.6.1. Talent places the tubes into a centrifuge.
4.6.2. CU: Talent removes supernatant .(take 1), and adds medium to resuspend. .(take 3)
4.6.3. Talent combines all pellets in a tube, 
4.6.4. and adds medium. (take 2)
4.7. Plate two or three pre-coated 100-millimeter Petri dishes with 10 milliliters of the cell suspension [1]. Incubate in a humidified incubator at 37 degrees Celsius under 5 percent carbon dioxide [2].
4.7.1. Talent plates dishes with cell suspension. Author comment: CU at the end
4.7.2. Talent places the dishes into an incubator.
4.8. Two hours later, clear the debris from the Petri dishes by refreshing all of the Bottenstein-Sato medium [1]. Incubate for 2 days in the medium in a humidified incubator at 37 degrees Celsius under 5 percent carbon dioxide [2].
4.8.1. Talent exchanges medium. Important Step
4.8.2. Talent places the dishes into an incubator.
5. OCM (Oligodendrocyte-conditioned Medium) Production
5.1. After 2 days, examine the culture under a microscope [1]. In a laminar flow hood under sterile conditions [2], renew the culture medium with 10 milliliters of warm NB-B27 (pronounce as N-B-B-twenty-seven) low medium [3]. Incubate for 2 days in a humidified incubator at 37 degrees Celsius under 5 percent carbon dioxide [4].
5.1.1. SCOPE: microscopy image of oligodendrocyte culture (lab media)
5.1.2. Talent takes out the dishes from the incubator to a hood. Author comment: cut before opening the tip
5.1.3. Talent exchanges medium.
5.1.4. Talent places the dishes back into the incubator.
5.2. To harvest the OCM (pronounce as O-C-M), collect the supernatant containing oligodendrocyte secreted factors [1]. Filter-sterilize the OCM using a 0.22-micron filter [2].
5.2.1. Talent uses a pipet to collect the supernatant. Author comment: CU at the end
5.2.2. Talent filters into a tube. (take 2)
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Section – Results
6. Results: OL Lineage Cells Phenotype and Representative Applications
6.1. In this protocol, oligodendrocytes lineage cells were purified from glial cultures by shaking off astrocytes and microglia [1].
6.1.1. Figure 1
6.2. Analysis of the expression of different markers indicated that oligodendrocyte cultures [1] were mostly pre-oligodendrocytes with 90 percent ± 4 percent of O4+ (pronounce as oh-four-positive) cells, 85 percent ± 7 percent NG2+ (pronounce as N-G-two-positive) cells [2], and 4.7 percent ± 2.1 percent of PLP+ (pronounce as P-L-P-positive) cells, while 7.2 percent ± 2.5 percent of cells were GFAP+(pronounce as G-F-A-P-positive) astrocytes [3].
6.2.1. Figure 2
6.2.2. Figure 2 – Video editor: Emphasize Figure 2A
6.2.3. Figure 2 – Video editor: Emphasize Figure 2B
6.3. OCM produced from such cultures were added at 3 days in vitro to purified hippocampal neuron cultures. This treatment promotes the clustering of nodal proteins [1].
6.3.1. Figure 3
6.4. Myelination of hippocampal neurons were studied through addition of oligodendrocytes at 14 days in vitro. From 20 to 24 days in vitro, immunostaining of myelin markers, such as proteolipid protein allowed visualization of the myelin segments and nodes of Ranvier [1].   
6.4.1. Figure 4




Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Elisa Mazuir: Cold PBS is important for meninges removal [1]. Debris clearing is critical for oligodendrocytes viability and relies on the strength of the flow applied with the pipet. Author comment: last one
7.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. – Video editor: B-roll suggestion: 2.3.2
7.1.2. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. – Video editor: B-roll suggestion: 4.8.1
7.2. Elisa Mazuir: Oligodendrocyte-conditioned medium can be added to neuronal cultures to gain insight into the impact of oligodendrocytes-secreted factors on neuronal physiology. Co-cultures of oligodendrocytes with neurons can also be performed to study myelination [1]. Author comment: last one
7.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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