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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 similar?  Yes, Stereomicroscope Intercontinental

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Yes
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 reasonably possible.

3. Interview statements: Considering the Covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

4. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N

Protocol Length
Number of Shots: 46


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Vito Antonio Baldassarro: This protocol combines the age-specific isolation of neural stem cell-derived spontaneous co-cultures with assays that mimic pathological conditions and a robust High Content readout [1].

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

REQUIRED: 

1.2. Vito Antonio Baldassarro: These characteristics allow the differential study of developmental myelination and adult remyelination under physiological and pathological conditions and in an astrocyte-friendly microenvironment [1].

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 University of Bologna.



Protocol
2. Fetal Neural Stem Cell (NSC) Dissection and Isolation
2.1. For neural stem cell isolation from embryonic day 13.5-14.5 fetal forebrains, place the heads of the embryos in a clean Petri dish of ice-cold PBS [1-TXT] and use forceps to remove the skin from the skull under magnification [2].
2.1.1. WDIE: Talent placing heads into dish, with microscope visible in frame Videographer: More Talent than heads in shot TEXT: Euthanasia: decapitation
2.1.2. SCOPE: Skin being removed

2.2. Once the brain is visible and cleared of skin, use forceps to squeeze the brain out of the skull [1] and remove the cerebellum [2].

2.2.1. SCOPE: Skull being squeezed
2.2.2. SCOPE: Cerebellum being removed

2.3. Use the forceps to remove the meninges [1] and place the isolated tissue in the non-enzymatic dissociation buffer [2-TXT].

2.3.1. SCOPE: Meninges being removed
2.3.2. Talent placing tissue into buffer, with buffer container visible in frame TEXT: Repeat for each embryo

2.4. When all of the brain tissue has been isolated, pool 2-3 samples in 150 microliters of non-enzymatic dissociation buffer per 1.5-milliliter tube [1] and incubate the tubes for 15 minutes at 37 degrees Celsius with continuous shaking [2].

2.4.1. Talent adding sample(s) to tube
2.4.2. Talent placing tube(s) at 37 °C

2.5. At the end of the incubation, add 850 microliters of standard medium to each tube [1-TXT] and pipet to mix until the suspension is free of clumps [2].

2.5.1. Talent adding medium to tube, with medium container visible in frame TEXT: See text for all medium and solution preparation details
2.5.2. Talent mixing tube contents

2.6. If non-dissociated tissue is still visible, allow the samples to rest for 2 minutes to all the tissues to settle to the bottom of the tubes [1].

2.6.1. Talent setting timer, with tube(s) visible in frame

2.7. When the dissociation is complete, plate cells at a density of 10-50 cells/microliter in 10-30 milliliters of neurosphere medium in a T-25 or T-45 flask [1] and place the flask in the cell culture incubator in a vertical position to prevent cell attachment [2].

2.7.1. Talent adding cells to flask, with medium container visible in frame
2.7.2. Talent placing upright flask into incubator

3. Adult NSC Culture

3.1. For neural stem cell isolation from the sub-ventricular zones of 2.5-month-old adult mice, harvest 4-5 brains into a 50-milliliter tube of ice-cold HBSS [1-TXT] and place one brain ventral side down in the rostro-caudal direction on a sterile aluminum foil-covered flask filled with minus 20-degree-Celsius, overnight-cooled water [2].

3.1.1. WIDE: Talent placing brain(s) into tube TEXT: Euthanasia: cervical dislocation
3.1.2. Talent placing brain onto flask

3.2. Use a razor blade to remove the olfactory bulbs [1] and to cut 2-3, 1-millimeter-thick coronal slices from the cortex to the optical chiasma [2].

3.2.1. Bulbs being removed
3.2.2. Slice(s) being cut

3.3. Place the slices on the cold surface in a ventro-dorsal position and identify the corpus callosum and the two lateral ventricles [1].

3.3.1. Slice being placed Video Editor: please emphasize corpus callosum and lateral ventricles when mentioned

3.4. Using magnification, isolate the walls of the lateral ventricles, taking care not to include pieces of the corpus callosum [1], and place the isolated tissue in 5-10 milliliters of enzymatic dissociation buffer for a 15-minute incubation at 37 degrees Celsius [2].

3.4.1. SCOPE: Walls being isolated
3.4.2. Talent placing tissue into tube, with buffer container visible in frame

3.5. At the end of the incubation, pipet the tissues at least 50 times [1] before incubating the samples an additional 10 minutes at 37 degrees Celsius [2].

3.5.1. Tissue being pipetted
3.5.2. Talent placing tissue at 37 °C 

3.6. At the end of the incubation, neutralize the trypsin with 5 milliliters of standard culture medium [1] and filter the tissue suspension through a 70-micron filter [2].

3.6.1. Talent adding medium to tube, with medium container visible in frame
3.6.2. Talent filtering suspension into new tube

3.7. Centrifuge the filtered solution for 5 minutes at 400 x g [1] and resuspend the pellet in sucrose solution for a second centrifugation [2-TXT].

3.7.1. Talent placing tube into centrifuge
3.7.2. Shot of pellet if visible, then sucrose solution being added to tube, with sucrose solution container visible in frame TEXT: 10 min, 500 x g, RT

3.8. At the end of the centrifugation, resuspend the pellet in bovine serum albumin washing solution for another centrifugation [1-TXT].

3.8.1. Shot of pellet if visible, then BSA solution being added to tube, with BSA container visible in frame TEXT: 7 min, 400 x g, RT

3.9. Then resuspend the pellet in standard culture medium for counting [1] and plate the cells in an upright T-25 or T-45 flask as demonstrated [2].

3.9.1. Shot of pellet if visible, then medium container visible in frame
3.9.2. Talent adding cells to flask

4. Primary Neurosphere, Oligosphere, and Oligodendrocyte Precursor Cell (OPC) Differentiation

4.1. For primary neurosphere differentiation, add basic fibroblast and endothelial growth factors to the neural stem cell culture every two days [1].

4.1.1. WIDE: Talent adding factor(s) to flask, with factor containers visible in frame

4.2. When the neurospheres reach a 100-150-micron diameter passage the cells by mechanical dissociation according to standard protocols [1].

4.2.1. Talent collecting medium from flask, with new flask(s) visible in frame

4.3. For oligosphere differentation, treat the cells with basic fibroblast growth factor and platelet-derived factor-AA every two days [1].

4.3.1. Talent adding factor(s) to flask, with factor containers visible in frame

4.4. When the oligospheres reach a 100-150-micron diameter, dissociate the spheres by mechanical dissociation as demonstrated [1] and seed the cell suspension at a 3000 cell/square-centimeter density onto poly-D,L-ornithine-laminine coated plates [2].

4.4.1. Talent pipetting cells, with empty flask visible in frame
4.4.2. Talent adding cells to plate(s)

4.5. After 3 days, replace the supernatant of each culture with the same volume of oligodendrocyte differentiation medium [1].

4.5.1. Talent adding medium to plate(s), with medium container visible in frame

5. Inflammation-Mediated Differentiation Block and Oxygen-Glucose Deprivation (OGD) Cell Death Induction

5.1. To perform an inflammation-mediated differentiation block induction, during oligosphere production, add the cytokine mix of interest to the culture medium [1].

5.1.1. WIDE: Talent adding cytokine(s) to culture, with cytokine container(s) visible in frame

5.2. To induce oxygen-glucose deprivation cell death, two days after seeding onto mutliwell plates, transfer the supernatant from each culture into individual wells of a new multiwell plate [1].

5.2.1. Talent transferring supernatant 

5.3. Add half the volume of OGD (O-G-D)-medium to the wells [1-TXT] and transfer the cultures to an airtight hypoxia chamber saturated with 95% nitrogen and 5% carbon dioxide [2]. 

5.3.1. Talent adding medium to well(s), with medium container visible in frame TEXT: Control: standard culture medium
5.3.2. Talent adding cells to chamber(s)

5.4. Place the chamber in the cell culture incubator [1]. After three hours, replace the medium in the chambers with the medium set aside from the multiwell culture plate [2].

5.4.1. Talent placing chamber into incubator
5.4.2. Talent adding culture to chamber(s), with multiwell plate visible in frame

6. High-Content Screening (HCS) Cell Viability, Lineage Composition, and Lineage-Specific Cell Death Analyses

6.1. For high content screen of the cells, after checking the quality of the cell staining [1], in the acquisition menu of the flow cytometer, select Fixed Exposure Time and Mini Scan and select ten fields per well in two wells per experimental condition to allow the analysis parameters in a subset of fields to be set for the entire plate [2].

6.1.1. WIDE: Talent checking staining quality, with monitor visible in frame
6.1.2. SCREEN: To be provided by Authors: Fixed Exposure Time and Mini Scan being selected, then field(s) being selected

6.2. Follow the workflow step by step to develop the whole algorithm. Select Process Image for each channel and click Background Removal to select the desired level of signal [1].

6.2.1. SCREEN: To be provided by Authors: Workflow being followed, then Process Image and Background Removal being selected/level being selected

6.3. To identify and select the nuclei by nuclear staining, click Identify Spots for each channel corresponding to the specific lineage markers and set the Ring value width to 3 and the distance to 0 to allow identification of the cytoplasmatic fluorescence [1].

6.3.1.  SCREEN: To be provided by Authors: Identify spots being clicked for each channel, then ring values being set

6.4. Select Reference Levels in the workflow to build the analysis and to allow automatic counting of the condensed nuclei, based on the nuclear size and nuclear staining intensity, and of the specific marker-positive cells, based on the cytoplasmatic fluorescence identified by the Ring. Then click Play [1].

6.4.1. SCREEN: To be provided by Authors: Reference levels being selected, then Play being clicked





Protocol Script Questions

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
3.3., 3.4., 5.1.-5.4.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
4.2., 4.3. It is important to every day check the size of spheres to avoid the overgrowing which leads to cell death in the center of big spheres.


Results
7. [bookmark: _Hlk27388131]Results: Representative Oligosphere Differentiation Characterization

7.1. During the first phase of the culture [1], the neural stem cells maintain their nestin expression [2]. The majority of cells are also NG2 (N-G-two)-positive [3-TXT].

7.1.1. LAB MEDIA: Figure 1C
7.1.2. LAB MEDIA: Figure 1C Video Editor: please emphasize green signal in nestin image
7.1.3. LAB MEDIA: Figure 1C Video Editor: please emphasize red signal in NG2 image TEXT: NG2: neuron-glial antigen 2

7.2.  CNPase (C-N-P-ace)-positive cells, corresponding to the pre-oligodendrocyte stage, are detectable 3-6 days after T3-mediated differentiation induction [1-TXT], while a significant percentage of mature, MBP (M-B-P)-positive oligodendrocytes appear after 6-12 days in vitro [2].

7.2.1. LAB MEDIA: Figure 1C Video Editor: please emphasize green signal in CNPase image TEXT: CNPase: 2',3'-Cyclic-nucleotide 3'-phosphodiesterase
7.2.2. LAB MEDIA: Figure 1C Video Editor: please emphasize red signal in CNPase/MBP image TEXT: MBP: myelin basic protein

7.3. High-content screening analysis allows the detection of single cells within the culture [1] through nuclear staining and fluorescence intensity analysis [2].

7.3.1. LAB MEDIA: Figure 2 Video Editor: please emphasize Figure 2B images
7.3.2. LAB MEDIA: Figure Video Editor: please emphasize y-axis label in Figure 2C

7.4. The composition of the culture at the end of the differentiation phase differs depending on whether the cultures are of fetal or adult origin [1], with fetal cultures more responsive to T3-mediated differentiation and reaching a higher percentage of mature oligodendrocytes [2].

7.4.1. LAB MEDIA: Figure 2C
7.4.2. LAB MEDIA: Figure 2C Video Editor: please emphasize fetal graph

7.5. Note that when neural stem cell-derived oligodendrocyte precursor cells are seeded at a high density, astrocytes aggregate and replicate rapidly, producing a confluent cell layer [1] and preventing observation of the characteristic spider-net shape of mature oligodendrocytes [2].

7.5.1. LAB MEDIA: Figure 3A
7.5.2. LAB MEDIA: Figure 3 Video Editor: please sequentially add/emphasize Field images

7.6. Inflammation-mediated differentiation blocking [1] induces a strong decrease in pre- [2] and mature oligodendrocytes, as detected by CNPase and MBP staining in both fetal and adult cultures [3].

7.6.1. LAB MEDIA: Figure 4 
7.6.2. LAB MEDIA: Figure 4 Video Editor: please CNPase and MBP data bars in both graphs
7.6.3. LAB MEDIA: Figure 4 Video Editor: please emphasize CNPase/MBP cytokine mix image

7.7. An increase in the number of oligodendrocyte precursor cells also occurs in cytokine-treated adult cultures [1].

7.7.1. LAB MEDIA: Figure 4 Video Editor: please emphasize NG2 data bar and NG2 cytokine mix image

7.8. While fetal and adult oligodendrocyte precursor cells show the same vulnerability to inflammatory cytokine exposure [1], only fetal-derived cultures are sensitive to oxygen-glucose deprivation toxicity [2].

7.8.1. LAB MEDIA: Figure 5
7.8.2. LAB MEDIA: Figure 5 Video Editor: please emphasize OGD data bar and add/emphasize white arrows/bring signal indicate by white arrows





Conclusion
8. Conclusion Interview Statements
8.1. Vito Antonio Baldassarro: This method can be implemented using of any kind of oligodendrocyte precursor cell viability, differentiation, or maturation interfering process to test new strategies aimed at fighting diseases that affect myelination or remyelination [1].
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
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