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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N

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

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

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Safak Er: This protocol provides a robust, reproducible model of alpha-synuclein accumulation in primary dopamine neurons for studying the mechanisms and treatment that may regulate this accumulation [1].

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

REQUIRED: 
1.2. Safak Er: Pre-formed alpha-synuclein fibrils induce progressive, highly reproducible protein accumulation. Combined with automated imaging and unbiased image analysis, this protocol facilitates a relatively fast medium-to-high throughput screening of alpha-synuclein accumulation-inhibiting drugs [1].

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

OPTIONAL:
1.3. Mikko Airavaara: Progressive alpha-synuclein accumulation may be one of the factors that compromises neuronal functions in Parkinson’s disease and other synucleinopathies. New molecules blocking such accumulation may become therapies for neurodegenerative diseases [1].

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

OPTIONAL: 
1.4. Andrii Domanskyi: We believe that this protocol is an important step for establishing a standard and reliable tool to study the molecular mechanisms regulating alpha-synuclein accumulation in dopamine neurons [1].

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

Introduction of Demonstrator on Camera

1.5. Andrii Domanskyi: Demonstrating the procedure will be Julia Konovalova, a PhD student from my laboratory [1][2].

1.5.1. INTERVIEW: Author saying the above
1.5.2. Named demonstrator(s) looks up from workbench or desk or microscope and acknowledges camera




Protocol
2. Primary Embryonic Midbrain Culture Plate Preparation
2.1. Before setting up the primary embryonic midbrain cell culture, add 50 microliters of dopamine neuron medium to each well of a poly-L-ornithine (pronounced OR.NUH.THEEN)-coated, 96-well plate [1-TXT] and use a 100-microliter pipette tip to aspirate the medium while simultaneously scratching the bottom of each well in a circular direction to remove the coating at the perimeter of each well [2].
2.1.1. WIDE: Talent adding medium to well(s), with medium container visible in frame TEXT: See text for all medium and solution preparation details
2.1.2. Medium being aspirated/well being scratched Videographer: Important step
2.2. A poly-L-ornithine (pronounced OR.NUH.THEEN)-coated island will remain in the middle of each well [1]. Add 10 microliters of medium to the middle of each coated island to create micro islands [2].
2.2.1. Talent adding medium to well(s), with medium container visible in frame 
2.2.2. ECU: Shot of island in multiple wells
3. Primary E13.5 Embryonic Midbrain Culture Setup
3.1. To set up primary embryonic midbrain cultures from mouse embryonic day 13.5 mouse embryos, pool all of the harvested midbrain floors into the same 1.5-milliter tube [1-TXT] and wash the samples three times with 500 microliters of calcium- and magnesium-free HBSS (H-B-S-S) per wash [2-TXT].
3.1.1. WIDE: Talent adding tissue(s) tube TEXT: See text for midbrain floor collection details
3.1.2. Talent washing sample(s), with HBSS container visible in frame TEXT: HBSS: Hank’s balanced salt solution
3.2. After the last wash, replace the HBSS with 0.5% trypsin for a 30-minute incubation at 37 degrees Celsius [1].
3.2.1. Talent adding trypsin to tube, with trypsin container visible in frame
3.3. At the end of the incubation, add 500 microliters of a freshly prepared DNase one in FBS (F-B-S) solution to the partially digested tissue [1-TXT] and use a siliconized glass pipette with a fire-polished tip to triturate (pronounced TRI.CHUH.REIT)  the tissue [2-TXT].
3.3.1. Talent adding DNase + FBS to tube with tissue, with DNase +FBS container visible in frame TEXT: FBS: fetal bovine serum
3.3.2. Tissue being triturated Videographer: Important/difficult step TEXT: Caution: Avoid bubbles
3.4. When only tiny, barely visible particles can be observed, allow these tissue fragments to settle to the bottom of the microcentrifuge tube [1] and transfer the supernatant into an empty 15-milliliter, conical, polypropylene tube [2].
3.4.1. Shot of settle particles, then supernatant being aspirated Videographer: Important/difficult step
3.4.2. Supernatant being pipetted from the microcentrifuge tube, then talent adding supernatant to a canonical tube
3.5. Add 1 milliliter of HBSS to the tube containing DNase one in FBS [1] and mix several times by pipetting [2].
3.5.1. Talent adding DNase + FBS + HBSS to tube, with DNase + FBS + HBSS container visible in frame
3.5.2. Contents being mixed
3.6. Transfer 1000 microliters of this solution to the remaining tissue particles [1] and triturate (pronounced TRI.CHUH.REIT) the samples again [2].
3.6.1. Solution being added to tube
3.6.2. Tissues being triturated
3.7. Then pool the digested cell suspension with the tube of supernatant without transferring any remaining tissue fragments [1].
3.7.1. Talent adding cells to tube
3.8. After triturating the tissue sample one more time with the remaining DNase one and FBS in HBSS, sediment the collected cells by centrifugation [1-TXT] and aspirate the supernatant without disturbing the pellet [2].
3.8.1. Talent placing tube(s) into centrifuge TEXT: 5 min, 100 x g, RT
3.8.2. Shot of pellet if visible, then supernatant being aspirated Videographer: Important step
3.9. Wash the cells two times in 2 milliliters of warmed dopamine neuron medium per wash [1] and resuspend the cells at a 3 x 104 cells/6 microliters of fresh, warm medium concentration in a microcentrifuge tube [2].
3.9.1. Talent adding tube(s) to centrifuge
3.9.2. Medium being added to microcentrifuge tube.
3.10. Next, remove the medium from each previously prepared micro island [1] and mix the cells with gentle pipetting [2] before using a 1-10-microliter pipette to add 6 microliters of cells to each micro island [3].
3.10.1. Talent removing the previously prepared micro island by careful aspiration
3.10.2. Cells being mixed
3.10.3. Cells being added to well Videographer: Important step
3.11. When all of the cells have been added, fill the empty wells at the edges of the plate with 150 microliters of water or PBS [1] and place the plate in the cell culture incubator for 1 hour [2].
3.11.1. Talent adding water or PBS to well(s)
3.11.2. Talent placing plate into incubator
3.12. At the end of the incubation add 100 microliters of fresh dopamine neuron medium to each well [1] and return the plate to the incubator [2].
3.12.1. Talent adding medium to well(s), with medium container visible in frame
3.12.2. Talent placing plate into incubator
4. Pre-Formed Fibril (PFF) Seeding and Primary Embryonic Dopamine Neuron Imaging
4.1. On day 8 of culture, in a laminar flow hood, add 3.75 microliters of 100 microgram/milliliter of pre-formed fibrils to each experimental well [1-TXT] and 3.75 microliters of PBS to each control well [2].
4.1.1. WIDE: Talent adding PFF to well(s), with PFF container visible in frame TEXT: See text for PFF preparation details
4.1.2. Talent adding PBS to well(s), with PBS container visible in frame
4.2. Safak Er: When working with PFFS, be cautious against unwanted protein contamination and, afterwards, to clean the hood and all PFF-associated instruments with 1% SDS and 70% ethanol [1].
4.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
4.3. At the appropriate experimental end point, after staining for the markers of interest [1], load the 96-well culture plate onto a high-content plate scanner fitted with a 10x objective [2].
4.3.1. Talent adding marker to well(s), with marker container visible in frame. NOTE: Antibody cocktail was used as a label.
4.3.2. Talent loading plate onto scanner
4.4. Adjust the settings according to the specifications of the 96-well plate [1], such as the plate type, manufacturer, size, distance between the wells, and the type and volume of medium [2].
4.4.1. Talent at scanner, setting plate parameters, with monitor visible in frame
4.4.2. SCREEN: screenshot_1.1: 00:01-00:10
4.5. Select the imaging area of the wells to cover all of the cells in each micro island and use one well to adjust the autofocus on the DAPI (DAP-ee) expression [1].
4.5.1. SCREEN: screenshot_1.1: 00:11-00:24 
4.6. Calibrate the acquisition time for each fluorescent channel based on the intensity of the staining in the control wells and adjust the parameters so that the dopamine cells in the pre-formed fibril-treated control wells harboring phospho-serine-129 (one-twenty-nine)-alpha-synuclein (pronounced SEE.NUC.LEIN)  aggregates within the cell soma clearly be distinguished, allowing an unambiguous quantification of the phospho-serine-alpha-synuclein(pronounced SEE.NUC.LEIN) -positive and -negative cells [1-TXT].
4.6.1. SCREEN: screenshot_1.1: 00:26-00:35 TEXT: Wells without PFF serve as pS129-alphasyn negative control wells
4.7. Then image all of the selected wells simultaneously in all of the channels using exactly the same parameters for each well [1].
4.7.1. SCREEN: screenshot_1.2: 00:15-00:33 Video Editor: please speed up
5. High-Content Image Analysis
5.1. For the analysis of the images, open CellProfiler Analyst [1] and select the V2_THpos.properties file [2].
5.1.1. WIDE: Talent opening software, with monitor visible in frame
5.1.2. SCREEN: screenshot_2: 00:08-00:13
5.2. To sort segmented cells into phospho-serine-129- alpha-synuclein (pronounced SEE.NUC.LEIN) -positive and -negative cells, first set the number of fetched cells to 50 random cells and click Fetch to load images of the segmented cells [1].
5.2.1. SCREEN: screenshot_3: 00:01-00:04
5.3. Drag at least 30 cells into the corresponding bin at the bottom of the window [1], select Use Fast Gentle Boosting with 50 max rules or Random Forest classifiers, and click Train [2].
5.3.1. SCREEN: screenshot_4: 00:01-00:24 Video Editor: please speed up
5.3.2. SCREEN: screenshot_4: 00:29-00:35
5.4. Set Fetch to 50 positive cells and click Fetch to acquire example positive phospho-serine-129-alpha-synuclein (pronounced SEE.NUC.LEIN)  cells  scored according to the trained classifier or set Fetch to 50 negative cells and click Fetch to acquire example negative phospho-serine-129-alpha-synuclein (pronounced SEE.NUC.LEIN) cells scored according to the trained classifier [1].
5.4.1. SCREEN: screenshot_5: 00:01-00:06
5.5. Then evaluate the quality of the trained classifier [1].
5.5.1. SCREEN: screenshot_5: 00:06-00:11
5.6. When the results are satisfactory, click Score All to generate a Results table summarizing the number of phospho-serine-129-alpha-synuclein (pronounced SEE.NUC.LEIN) -poisitve and negative dopamine neurons in each well [1].
5.6.1. SCREEN: screenshot_6: 00:01-00:06




Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
2.1.2., 3.3.2., 3.4.1., 3.8.2., 3.10.3.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.3.2., 3.4.1.: Trituration should be done with caution. Tissue should be fragmented well enough to have maximum cell amount in the end, without unseparated cells forming a clump. To ensure this, trituration should be without bubbles and transfer of the supernatant should be done carefully to not carry sediments at the bottom (untriturated tissue) 


Results
6. Results: Representative Midbrain Culture Characterization and Analysis

6.1. A few days after plating, a homogenously spread culture can be observed by light microscopy within the micro island created before the plating [1].

6.1.1. LAB MEDIA: Figures 3B and 3C 

6.2. Primary neurons settle on the coated plate bottom homogenously and establish neuronal projections [1]. In this image, a small clump of cells less than 150 micrometers in diameter can be observed [2].

6.2.1. LAB MEDIA: Figures 3B and 3C Video Editor: please add red arrow heads to images as in original Figures
6.2.2. LAB MEDIA: Figures 3B and 3C Video Editor: please emphasize cell cluster in left side of Figure 3C

6.3. Immunostaining of control, untreated primary mouse midbrain cultures with neuronal cell markers 15 days after plating reveals a restricted attachment of the cells within the micro islands in the middle of the plate wells [1].

6.3.1. LAB MEDIA: Figures 4A and 4B Video Editor: please emphasize some cells in each image

6.4. Dopamine neurons immunolabeled with tyrosine hydroxylase-marker spread around the micro island in a monolayer, separated from each other, without any clumping [1].

6.4.1. LAB MEDIA: Figures 4A’ and 4B’ Video Editor: please emphasize some cells in each image

6.5. In alpha-synuclein (pronounced SEE.NUC.LEIN) pre-formed fibril-treated cultures, pS129-alpha-synuclein (pronounced SEE.NUC.LEIN) -positive inclusions also can be observed [1].

6.5.1. LAB MEDIA: Figures 4B’ and 4B” Video Editor: please emphasize cells in each image

6.6. Treatment with in vitro pre-formed fibrils for 7 days does not cause a significant decrease in tyrosine hydroxylase-positive neuron numbers [1] compared to other experimental groups [2].

6.6.1. LAB MEDIA: Figure 4C Video Editor: please emphasize apricot and light blue data bars
6.6.2. LAB MEDIA: Figure 4C Video Editor: please emphasize white data bar

6.7. Treatment with glial cell line-derived neurotrophic factor, however, reduces the percentage  of pS129 alpha-synuclein positive inclusions harboring 
tyrosine hydroxylase positive dopamine neurons.
6.7.1. LAB MEDIA: Figure 4D Video Editor: please emphasize blue data bar and/or add/emphasize bracket and asterisks



Conclusion
7. Conclusion Interview Statements
[bookmark: _Hlk27388131][bookmark: _Hlk27388131]
7.1. Irena Hlushchuk: Before creating the micro islands, make sure that they poly-L-ornithine coated wells are have been thoroughly washed. Also, be sure to use fresh medium when plating the midbrain cultures [1].

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (2.1.1., 3.10.1., 3.12.1.) 

7.2. Safak Er: The method can be combined with gene editing and pharmacological inhibitors can be applied to study the effects of specific proteins and pathways on alpha-synuclein aggregation [1].

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

7.3. Safak Er: We routinely use this method to screen for new molecules that inhibit alpha-synuclein aggregation, have demonstrated the aggregation-protective effects of GDNF, and are currently analyzing several candidate small molecules [1].

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