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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 something similar?  Yes  
If Yes, can you record movies/images using your own microscope camera?
No
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces, and you will have to perform the procedure using one eye.
Zoom-kop SM-63
SCOPE Shots: 2.2.2, 2.2.3, 4.2.3, 4.4.2. and 4.5.2.
Videographer : Please film the above-mentioned shots using a SCOPE kit.

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

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Yes

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Ming-Der Perng, Principal Investigator (Professor)


Current Protocol Length
Number of Steps: 18  
Number of Shots: 39  

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 

Authors: Statements have been edited for length and clarity. Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Ming-Der Perng: Our research develops primary rat astrocyte models to investigate how GFAP mutations disrupt astrocyte function and drive Alexander disease pathology.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Ming-Der Perng: Existing models inadequately connect in vitro and in vivo findings; this protocol uses wild-type and AxD astrocytes to bridge this gap.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

CONCLUSION:
What does this protocol allow researchers to study or measure?
1.3. Ming-Der Perng: Primary astrocyte cultures reveal disease mechanisms and dysfunction in AxD and other neurodegenerative disorders, supporting the identification of potential therapeutic targets.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


Describe the most important consideration or challenge when performing this protocol.
1.4. Ming-Der Perng: The key challenge is maintaining reliable primary astrocyte cultures while recognizing that they cannot reproduce astrocyte diversity or the complex brain microenvironment.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.5. Ming-Der Perng: Future studies can use these models to examine mutation-specific mechanisms, test therapeutic targets, and validate findings in more complex human-based systems.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

Videographer: Obtain headshots for all authors available at the filming location.

Testimonial Questions (OPTIONAL): 

Videographer: Please capture all testimonial shots in a wide-angle format with sufficient headspace, as the final videos will be rendered in a 1:1 aspect ratio. Testimonial statements will be presented live by the authors, sharing their spontaneous perspectives.


What is the key takeaway you hope viewers remember after watching your video article?
1.6. Ming-Der Perng, Principal Investigator and Professor: (authors will present their testimonial statements live)
1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


How does the video format of your article help you to share your work with the broader scientific community?
1.7. Ming-Der Perng, Principal Investigator and Professor: (authors will present their testimonial statements live)
1.7.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) of the College of Life Sciences and Medicine at the National Tsing Hua University



Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Isolation of Neonatal Rat Brain Tissue
Demonstrator: Ni-Hsuan Lin 
Authors: During filming, please point out the organs or veins before dissecting them.

2.1. Begin by securing the head of a postnatal day 1 to 3 rat pup in a 60-millimeter dish [1-TXT] and dissect the skin over the skull [2]. Incise the vertex, separate the skull halves [3], and transfer the brain to a 60-millimeter dish containing dissection medium [4].
2.1.1. WIDE: Talent securing the head of the rat pup in a 60-millimeter dish. TXT: Euthanasia: Decapitation 
2.1.2. CU: Talent dissecting the skin over the skull.
2.1.3. CU: Talent incising the vertex, separating the skull halves. 
2.1.4. CU: Talent transferring the brain into a new 60-millimeter dish containing dissection medium.
 
2.2. Orient each hemisphere with its medial surface facing upward [1]. Under a dissecting microscope, remove the midbrain and brainstem while retaining the cortex and hippocampus [2]. Using fine forceps, peel away the meninges and remove any remaining tissue from the fissures [3].
2.2.1. CU: Talent orienting each brain hemisphere with the medial surface facing upward.
2.2.2. SCOPE: Talent removing the midbrain and brainstem without touching the cortex and hippocampus.
2.2.3. SCOPE: Talent peeling the meninges from the hemispheres while checking the fissures for residual tissue.

3. Tissue Digestion and Dissociation

3.1. Transfer the dissected brain tissue to a laminar flow hood [1] and replace the dissection medium with fresh medium [2]. Finely chop the tissue using a sterile scalpel blade [3].
3.1.1. WIDE: Talent transferring the dissected tissue to a laminar flow hood 
3.1.2. Talent adding fresh dissection medium after discarding the old medium.
3.1.3. CU: Talent finely chopping the brain tissue with a sterile scalpel blade.


3.2. Next, transfer the chopped tissue into 5 milliliters of dissociation medium in a 15-milliliter tube [1]. Incubate the tube in a 37 degrees Celsius water bath for 15 minutes, gently shaking it every 5 minutes [2].
3.2.1. CU: Talent transferring the chopped tissue into a 15-milliliter tube containing dissociation medium.
3.2.2. WIDE: Talent incubating the tube in a 37 degrees Celsius water bath with gentle agitation every 5 minutes.


3.3. After incubation, allow the tissue to settle at the bottom of the tube [1]. Aspirate the supernatant and add 5 milliliters of dissection medium [2]. 
3.3.1. CU: Talent leaving the 15-milliliter tube inside the biosafety cabinet so that tissue fragments settle down.
3.3.2. Talent adding 5 milliliters of dissection medium after discarding the supernatant.



3.4. Invert the tube 5 times to wash the tissue [1]. Let the tube stand for 3 minutes to allow the tissue to settle [2], then repeat the washing process three times using fresh dissection medium [3].
3.4.1. CU: Talent inverting the 15-milliliter tube multiple times to wash the tissue.
3.4.2. Talent leaving the 15-milliliter tube inside the biosafety cabinet to let tissue fragments settle down.
3.4.3. Talent adding fresh dissection medium after discarding the supernatant to repeat the washing procedure.


3.5. After the final wash, add 2.5 milliliters each of dissection and maintenance medium [1]. Triturate the tissue 10 to 15 times using a 10-milliliter pipette [2]. Allow the tissue to settle for 3 minutes, then transfer the cell-containing supernatant to a new 50-milliliter tube [3].
3.5.1. CU: Talent adding 2.5 milliliters each of dissection and maintenance media to the tissue.
3.5.2. CU: Talent triturating the tissue 10 to 15 times with a 10-milliliter pipette.
3.5.3. WIDE: Talent transferring the supernatant, after the tissue fragments have settled down, to a new 50-milliliter tube.



3.6. Add 5 milliliters of MEM (m-e-m) to the remaining tissue [1] and triturate another 10 to 15 times until most tissue fragments disappear [2]. Pass the cell suspension through a sterile 40-micrometer strainer into a clean 50-milliliter tube containing 5 milliliters of maintenance medium [3].
3.6.1. CU: Talent adding 5 milliliters of MEM to the remaining tissue. 
3.6.2. Talent triturating the remaining tissue multiple times until most fragments disappear.
3.6.3. WIDE: Talent filtering the cell suspension through a 40-micrometer strainer into a 50-milliliter tube.

4. Cell Recovery, Counting, and Culture

4.1. Centrifuge the filtered cell suspension at 200 g for 5 minutes at room temperature [1]. Remove the supernatant and gently loosen the cell pellet by tapping the tube [2]. Resuspend the pellet in 5 milliliters of MEM by pipetting 10 times [3] and keep the suspension in a 37 degrees Celsius water bath during cell counting [4].
4.1.1. WIDE: Talent adding the tube containing the filtered cell suspension to the centrifuge. 
4.1.2. CU: Talent discarding the supernatant while loosening the cell pellet by gentle tapping.
4.1.3. CU: Talent resuspending the cell pellet in 5 milliliters of MEM.
4.1.4.  Talent placing the tube in a 37 degrees Celsius water bath.

4.2. Dilute 10 microliters of cell suspension with 90 microliters of MEM in a 1.5 milliliter microcentrifuge tube and mix well [1]. Combine 20 microliters of the diluted suspension with 20 microliters of trypan blue [2]. Count the cells using a hemocytometer [3].
4.2.1. CU: Talent adding 10 microliters of cell suspension to 90 microliters of MEM in a 1.5 milliliter microcentrifuge tube.
4.2.2. CU: Talent mixing 20 microliters of cell suspension with 20 microliters of trypan blue.
4.2.3. SCOPE: Trypan blue excluding viable cells in a hemocytometer chamber.

4.3. Seed the cells at an appropriate density as per the culture vessel: 200,000 cells per well of a 24-well plate, 500,000 cells per well of a 6-well plate, or 1 million cells per 6-centimeter dish [1].
4.3.1. WIDE: Talent seeding the cell suspension into the selected culture vessels. 

4.4. Place the cultures in a tissue culture incubator immediately after plating [1]. After 4 hours, examine the cells under a microscope to confirm substrate attachment [2]. Then, after 24 hours, replace the culture medium with fresh maintenance medium [3].
4.4.1. WIDE: Talent placing the newly seeded cultures in a tissue culture incubator.
4.4.2. SCOPE: Talent examining the cells after 4 hours of plating to confirm attachment.
4.4.3. WIDE: Talent replacing the culture medium with fresh maintenance medium 24 hours after plating.

4.5. Every 2 to 3 days, replace half of the culture medium with fresh maintenance medium [1]. After 7 days, confirm that the cells have reached approximately 80% confluency before proceeding with experiments [2].
4.5.1. WIDE: Talent replacing half of the culture medium with fresh maintenance medium.
4.5.2. SCOPE: The astrocyte culture after 7 days showing 80% confluency. 

5. Downstream Applications
5.1. Once established, use primary astrocytes for downstream disease studies by transducing them according to the experimental aim [1]. Use the lentivirus-transduced GFAP (g-f-a-p) mutant astrocytes and wild-type cells for immunofluorescence microscopy [2] and immunoblotting [3].
5.1.1. Representative shot of talent preparing for cell transduction. 
5.1.2. Representative shot of talent preparing an immunofluorescence slide.
5.1.3. Representative shot of talent performing immunoblotting.


Results
6. Results 

6.1. In primary astrocytes expressing wild-type GFAP (g-f-a-p), filamentous intermediate filament networks were distributed throughout the cytoplasm [1]. In contrast, the AxD (a-x-d)-associated GFAP mutants formed cytoplasmic aggregates that disrupted and collapsed the endogenous GFAP networks [2]. 
6.1.1. LAB MEDIA: Figure 4A. Video Editor: In Panel A, please highlight using arrows the filamentous green and yellow GFAP networks in WT cells.
6.1.2. LAB MEDIA: Figure 4B-F. Video Editor: In Panels B to F, simultaneously highlight using arrows the bright green and yellow cytoplasmic aggregates and the red endogenous GFAP networks surrounding them. 

6.2. Immunoblotting confirmed that wild-type and mutant GFAP were expressed at comparable levels [1]. Wild-type GFAP was recovered predominantly in the soluble fraction, whereas the mutant proteins accumulated mainly in the insoluble pellet fraction [2].
6.2.1. LAB MEDIA: Figure 4G. Video Editor: In Panel G, please highlight the panGFAP and hGFAP bands in WT lane and all mutant lanes, showing comparable expression throughout.
6.2.2. LAB MEDIA: Figure 4H-I. Video Editor: Highlight the WT GFAP band in lane 2 of the supernatant fraction in Panel H, followed by the mutant GFAP bands in lanes 3–7 of the pellet fraction in Panel I.

6.3. In wild-type astrocytes, GFAP formed well-organized cytoplasmic filament networks that colocalized with vimentin intermediate filaments [1]. In homozygous R237H (r-two-three-seven-h), mutant astrocytes, GFAP formed prominent cytoplasmic and perinuclear aggregates that disrupted and collapsed the vimentin networks  [2]; quantification confirmed a marked increase in aggregate-containing cells [3]. 
6.3.1. LAB MEDIA: Figure 5A. Video Editor: In Panel A, please highlight using arrows the well-organized red and green filamentous networks and their yellow regions of overlap.
6.3.2. LAB MEDIA: Figure 5B. Video Editor: In Panel B, please highlight the prominent red orange GFAP aggregates and use arrows to indicate the disrupted green filamentous network surrounding them. 
6.3.3. LAB MEDIA: Figure 5C. Video Editor: In Panel C, highlight the markedly higher Homo bar in the graph.

6.4. Total GFAP expression modestly increased in mutant astrocytes [1]. Fractionation analysis further showed increased GFAP accumulation and ubiquitinated GFAP species in the insoluble pellet fraction, indicating enhanced sequestration of mutant GFAP into pathological aggregates [2].

6.4.1. LAB MEDIA: Figure 5D-E. Video Editor: In Panel D, highlight the GFAP bands in the WT and Homo lanes, followed by the higher Homo bar in the quantification graph in Panel E.
6.4.2. LAB MEDIA: Figure 5F. Video Editor: In Panel F, first highlight the approximately equal red- GFAP band in the WT ‘S’ and ‘P’ lanes, and then highlight the stronger red-GFAP band and green Ubn-GFAP bands in the Homo ‘P’ lane.
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