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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) N
Can you record movies/images using your own microscope camera? (Y/N) N
2. Does your protocol include software usage? (Y/N) N
3. Which steps from the protocol section below are the most important for viewers to see? 
4.1, 4.6, 4.8, 5.2
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
4.1, 4.6
5. Will the filming need to take place in multiple locations? (Y/N) N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera)

1.1. Paweł Leszczyński: P19 cell line is known to differentiate into neurons. However, protocols for neuronal differentiation of P19 cell line are sometimes complicated [1].

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

1.2. Paweł Leszczyński: This method allows us to perform the neurogenic experiment in a user-friendly manner and expands the possibility of the usage of P19 cell line for the future [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
2. 

Section - Protocol
2. Culture Maintenance and Sub-Culturing Cells
2.1. To begin, maintain P19 cells in Maintenance Medium comprising DMEM (pronounced: “d.m.e.m”), with 4.5 grams per liter of glucose… supplemented with 10 percent fetal bovine serum, 100 units per milliliter penicillin and 100 units per milliliter streptomycin [1-TXT] [2]. 
2.1.1. CU: Talent adds the medium to a cell culture flask and adds P19 cells. TEXT: Dulbecco’s modified Eagle’s medium Video editor: Show text overlay when the VO says, “DMEM”. 
2.1.2. and adds P19 cells. TEXT: Dulbecco’s modified Eagle’s medium Video editor: Show text overlay when the VO says, “DMEM”. 
2.2. Incubate the cell culture in 37 degrees Celsius in 5 percent carbon dioxide environment [1] … until the cells are approximately 80 percent confluent [2]. 
2.2.1. MED: Talent transfers the flask into an incubator. 
2.2.2. SCREEN (to be provided by the authors):  Show cells at 80 percent confluency.  Authors, please upload this screen capture to your project page.
2.3. Remove the spent medium from the cell culture flask [1], and wash the cells with 10 milliliters of calcium and magnesium free PBS (pronounced: “p.b.s”) [2]. 
2.3.1. CU: Talent uses 10 2ml serological pipettes to removes the medium from the flask. 
2.3.2. CU: Talent washes cells with PBS.
2.4. Add 1 milliliter of 0.25 percent trypsin-EDTA (pronounced: “tryp·​sin”)-(pronounced: “e.d.t.a”) to completely cover the monolayer of the cells [1], …and incubate at 37 degrees Celsius in 5 percent carbon dioxide for 2 to 3 minutes [2] [3]. 
2.4.1. CU: Talent adds trypsin-EDTA.
2.4.2. MED: Talent transfers the flask into an incubator. Show a timer set to count down from 5 minutes in the shot.
2.4.3. [Added shot]: CU: Show a timer set to count down from 3 minutes in the shot.
2.5. Under a microscope check to see if all the cells are detached [1]. Re-suspend the cells in 9 milliliters of the Maintenance Medium in order to neutralize trypsin [2]. 
2.5.1. SCOPE: Show the detached cells.  
2.5.2. CU: Re-suspend the cells in the medium.
2.6. Transfer the cells into a 15 milliliters tube [1], and centrifuge at 200 times g and room temperature for 5 minutes to pellet the cells [2].
2.6.1. CU: Talent transfers the cell into a 15-ml tube. 
2.6.2. MED: Talent places the tube into a centrifuge and closes the centrifuge lid. 
2.7. Then, aspirate the supernatant without disturbing the pellet [1] [2]. Re-suspend the pellet in 10 milliliters of the fresh Maintenance Medium [3], and use a cell-counter to determine the cell number, according to the manufacturer’s instruction [4].
2.7.1. ECU: Talent aspirates the supernatant. Show the pellet in the shot. [Author Note]: This shot is divided into two shots.
2.7.2. [Added shot]: ECU: Show the pellet in the shot. [Note to the video editor]: Author added this shot. I am not sure how it is slated. 
2.7.3. CU: Talent adds the medium to the 15-ml tube and re-suspends the pellet. 
2.7.4. CU: Talent does few actions to determine the cell number.
2.8. Seed 20 thousand cells per square centimeters in a new T25 flask [1], …and add up to 10 milliliters of the Maintenance Medium [2]. Incubate at 37 degrees Celsius in 5 percent carbon dioxide for 2 to 3 days [3].
2.8.1. CU: Talent adds the cells to a new T25 flask.
2.8.2. CU: Talent adds up to 10 ml of the medium to the flask.
2.8.3. MED: Talent transfers the flask into an incubator. 
3. Trypsin Digestion 
3.1. To begin trypsin digestion, first slowly aspirate the supernatant, and wash the cells with 2 milliliters of calcium and magnesium free PBS [1]. 
3.1.1. CU: Talent aspirates the supernatant, and washes the cells with PBS.
3.2. Then, add 1 milliliter of 0.25 percent trypsin-EDTA to the cells [1], and incubate them in 37 degrees Celsius in 5 percent carbon dioxide for 2 to 3 minutes [2].
3.2.1. CU: Talent adds trypsin-EDTA.
3.2.2. MED: Talent transfers the flask into an incubator. Show a timer set to count down from 3 minutes in the shot. Reuse 2.4.3
3.3. [bookmark: _GoBack]After the incubation, to neutralize the trypsin, re-suspend the cells in 9 milliliters of Differentiation Medium comprising DMEM with high glucose level … supplemented with 5 percent fetal bovine serum, 100 units per milliliter penicillin and 100 units per milliliter streptomycin [1]. 
3.3.1. CU: Talent pipettes up and down couple of times. CU: Talent adds the medium and re-suspend the cells.
3.4. To neutralize the trypsin, re-suspend the cells in 9 milliliters of Differentiation Medium comprising DMEM with high glucose level … supplemented with 5 percent fetal bovine serum, 100 units per milliliter penicillin and 100 units per milliliter streptomycin [1]. 
3.4.1. CU: Talent adds the medium and re-suspend the cells.
3.5. Transfer the cells into a 15 milliliters tube [1], and centrifuge at 200 times g and room temperature for 5 minutes to pellet the cells [2].
3.5.1. CU: Talent transfers the cell into a 15-ml tube. 
3.5.2. MED: Talent places the tube into a centrifuge and closes the centrifuge lid. 
3.6. Then, slowly aspirate the supernatant, and re-suspend the pellet in 1 milliliter of the fresh Differentiation Medium without RA [1]. Use a cell-counter to determine the cell number, according to the manufacturer’s instruction [2].
3.6.1. CU: Talent aspirates the supernatant and re-suspends the pellet in the Differentiation Medium. 
3.6.2. CU: Talent does few actions to determine the cell number.
4. Aggregate Generation
4.1. For aggregate generation, start by adding 10 milliliters of the Differentiation Medium supplemented with 5 microliters of RA… to a 100-millimeter non-treated culture dish [1-TXT]. 
4.1.1. CU: Talent adds the medium to the culture dish. TEXT: 1mM RA in 99.8% ethanol. Store at -20°C. Video editor: Show text overlay when VO says, “5 microliters of RA”. 
4.2. Seed 1 million cells in the culture dish [1] and incubate at 37 degrees Celsius in 5 percent carbon dioxide for 2 days … in order to promote aggregates formation [2].
4.2.1. CU: Talent adds the cells to a new culture dish.
4.2.2. MED: Talent transfers the flask into an incubator. 
4.3. After the incubation, [1], with a 10-milliliter pipette, aspirate the medium containing aggregates, and transfer it to a 15-milliliter tube at room temperature [2]. Wait for 1.5 minutes for the aggregates to settle at the bottom, and then discard the supernatant [3].
4.3.1. CU: Talent exchanges the medium.
4.3.2. CU: Talent aspirates the medium containing aggregates and adds it to a 15-ml tube at room temperature.
4.3.3. ECU: Talent discards the medium without disturbing the pellet. Show the pellet in the shot.
4.4. Add 10 milliliters of fresh Differentiation Medium supplemented with 0.5-micromole RA [1]. Gently seed the aggregates in a new 100-millimeter non-treated culture dish [2] and incubate at 37 degrees Celsius in 5 percent carbon dioxide for 2 days [3]. 
4.4.1. MED: Talent adds the medium to the tube.
4.4.2. CU: Talent adds the aggregates to a new culture dish.
4.4.3. MED: Talent transfers the culture dish flask into an incubator. 
5. Aggregate Dissociation
5.1. To begin, use a 10-milliliter pipette to transfer the cell aggregates to a 15-milliliter tube [1]. Wait for 1.5 minutes at the room temperature for the aggregates to settle at the bottom, … and then discard the supernatant [2].
5.1.1. CU: Talent transfers the cell aggregates to a 15-ml tube with a pipette.
5.1.2. ECU: Talent discards the medium without disturbing the pellet. Show the pellet in the shot.
5.2. Wash the aggregates with serum- and antibiotic-free DMEM [1]. Wait for cell aggregates to settle at the bottom, … discard the supernatant and add 2 milliliters of 0.25 percent trypsin-EDTA [2].
5.2.1. CU: Talent washes the aggregates with the medium.
5.2.2. ECU: Talent discards the medium without disturbing the pellet. Show the pellet in the shot. Then adds 2 milliliters of 0.25 percent trypsin-EDTA. 
5.3. Incubate the tube in a water bath at 37 degrees Celsius for 10 minutes… tapping every 2 minutes to keep the cells in suspension [1]. Then, add 4 milliliters of the Maintenance Medium in order to stop the trypsin activity …pipette up and down 20 times using a 1-milliliter pipette [2].
5.3.1. MED: Talent incubates the tube in a water bath and agitate the aggregates by tapping with hand once.
5.3.2. CU: Talent adds the Maintenance Medium. Talent pipettes up and down for couple of times using a 1-ml pipette. 
5.4. Finally, centrifuge cells at 200 times g and room temperature for 5 minutes [1]. Remove the supernatant and re-suspend the cell pellet in 5 milliliters of the Maintenance Medium [2]. Use a cell-counter to determine the cell number [3], and proceed with plating the cells.
5.4.1. MED: Talent places the tube into a centrifuge and closes the centrifuge lid. 
5.4.2. ECU: Talent re-suspends the cell pellet in the medium.
5.4.3. CU: Talent does few actions to determine the cell number.
6. Plating Cells
6.1. To plate cells, first add 3 milliliters per well of the Maintenance Medium to a 6-well culture plate [1]. Then, seed the cells at a density of 500 thousand per well [2]. Incubate the plate at 37 degrees Celsius in 5 percent carbon dioxide [3].
6.1.1. CU: Talent adds the medium to couple of wells. 
6.1.2. CU: Talent adds the cells to couple of wells. 
6.1.3. MED: Talent transfers the plate into an incubator. 
6.2. Seed the cells on cover glasses in a 6-well culture plate [1] [2] [3]. When they reach 20 percent confluence… proceed to immunostaining with anti-MAP2 antibody [2] [4]. Then, isolate RNA and perform reverse transcription-PCR for Map2 (pronounced: “map·​2”), NeuN (pronounced: “noi·​n”), Oct4 (pronounced: “oct·​4”), Nanog (pronounced: “nanog”), and Gapdh (pronounced: “gap·​d·​h”). 
6.2.1. Added shot: CU: Talent put cover glasses into several wells.
6.2.2. Added shot: CU: Talent add 3 ml of Medium to a 6-well plate.
6.2.3. CU: Talent adds cells on couple of cover glasses in a 6-well plate.
6.2.4. SCREEN (to be provided by the authors):  Show related images. Authors, please upload them to your project page.


Section – Results
2. Results: Neuronal Differentiation of P19 Cell Line 
2.1. In this study, a simplified method for neuronal differentiation is introduced [1]. P19 cell line is cultured in a non-treated culture dish with 5-percent FBS and 0.5-micromole RA [2]. After 4 days, the cell aggregates are dissociated with trypsin [3] and seeded on an adherent cell culture plate for following next 4 days [4].
2.1.1. LM: Figure 1. 
2.1.2. LM: Figure 1. Video Editor: Emphasize the middle plate on the first row. 
2.1.3. LM: Figure 1. Video Editor: Emphasize the middle tube on the second row. 
2.1.4. LM: Figure 1. Video Editor: Emphasize the 6-well plate.
2.2. The efficiency of this method is evaluated by the comparison between RT-PCR analysis of the P19 cell line in an undifferentiated state [1] … and during neurogenesis [2].  Results show a rapid decrease of expression of the pluripotency genes such as Oct4 and Nanog [3], …and upregulation of neuronal marker genes such as Map2 and NeuN [4]. 
2.2.1. LM: Figure 3. Video Editor: Emphasize the panel A when VO says, “an undifferentiated state”. 
2.2.2. LM: Figure 3. Video Editor: Emphasize the panel B when VO says, “during neurogenesis”. 
2.2.3. LM: Figure 2. Video Editor: Emphasize bands of “Oct4” and “Nanog” and the text on the top of the figure (“undifferentiated”, …. “Day4”), when the VO says, “a rapid decrease of expression of the pluripotency genes such as Oct4 and Nanog”.
2.2.4. LM: Figure 2. Video Editor: Emphasize bands of “Map2” and “NeuN” and the text on the top of the figure (“undifferentiated”, …. “Day4”), when the VO says, “upregulation of neuronal marker genes such Map2 and NeuN”.


Section - Conclusion
3. Conclusion Interview Statements: (Said by you on camera) 
2.1. Magdalena Śmiech: We believe that the method developed in this study is simple and will play a part in elucidating the molecular mechanisms of neurogenesis as well as neurodegenerative diseases.



 2018, Journal of Visualized Experiments	Page 1 of 10
image1.png




