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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.3., 2.8., 3.2., 3.3., 4.2., 6.3.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
Aseptic techniques to be emphasized for all steps. 
3.2. Cell confluence as a visual guide. For accurate and consistent subculture schedule, count cells.
5. Will the filming need to take place in multiple locations? Y, different rooms same floor


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

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

1.1. Arthur Luhur: These protocols will help any researcher incorporate the use of Drosophila cell lines to drive or complement their research agenda [1].

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

1.2. Arthur Luhur: Most, if not all, Drosophila cell cultures revive, proliferate and cryopreserve well when handled according to these guidelines [1].

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



Section - Protocol
2. Frozen Drosophila Cell Line Thawing and Reviving
2.1. After wiping down the work surface of a laminar flow hood with 70% ethanol [1], dispense 5 milliliters of the appropriate medium into a 25-centimeter-squared T-flask [2].
2.1.1. WIDE: Talent wiping hood, with ethanol container visible in frame
2.1.2. MED: Talent adding medium to flask, with medium container visible in frame 

2.2. Wipe the container of frozen cell line with 70% ethanol [1] and carefully loosen and unseal the lid [2].

2.2.1. MED: Talent wiping container with ethanol, with ethanol container visible in frame 
2.2.2. CU: Lid being loosened/unsealed

2.3. Using a Pasteur pipette, transfer 1 milliliter of room temperature medium from the flask to the cryovial [1] and gently mix to thaw the frozen cells, taking care that the cell suspension does not overflow [2].

2.3.1. MED: Talent adding medium to vial
2.3.2. CU: Cells being mixed 

2.4. Transfer the entire volume of the thawed cell suspension to the flask [1] and rinse the cryovial with fresh medium [2].

2.4.1. MED: Talent adding cells to flask
2.4.2. MED: Talent rinsing cryovial

2.5. Allow the cells to settle to the bottom of the flask for at least 2 hours in a 25-degree Celsius incubator [1].

2.5.1. MED: Talent placing flask into incubator

2.6. Arthur Luhur: Do not return frozen cells that have been packaged for travel back into a -80 °C freezer for a prolonged period or into liquid nitrogen. Instead, thaw the cells ASAP.

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

2.7. After confirming attachment under a light microscope [1], gently replace the supernatant with 5 milliliters of fresh medium before returning the flask to the incubator [2-TXT].

2.7.1. MED: Talent at microscope, looking at cells in flask
2.7.2. MED: Talent adding medium to flask, with medium container visible in frame TEXT: Refresh medium after 24 h

2.8. Alternatively, after thawing, transfer the cell suspension into a 15-milliliter conical tube for centrifugation [1-TXT] and resuspend the pellet in 5 milliliters of fresh medium before seeding into a T-25 (T-twenty-five) flask as just demonstrated [2].

2.8.1. MED: Talent adding cells to tube, with cryovial visible in frame TEXT: 5 min, 1000 x g, RT
2.8.2. MED: Talent adding cells to flask, with medium container visible in frame

3. Semi-Adherent Cell Subculture 

3.1. To determine whether the cells are ready to be passaged, examine the morphology and confluence of the culture under a microscope [1], considering the cell density and doubling time, the last time the cells were subcultured, and any signs of microorganismal contamination in the culture [2].

3.1.1. WIDE: Talent at microscope, looking at cells
3.1.2. LAB MEDIA: Figure 1

3.2. If the culture appears highly confluent [1], use 10 milliliters of the culture supernatant to gently dislodge the cells from the culture plate bottom [2] and determine the cell density by counting the number of viable cells in the resulting single cell suspension [3].

3.2.1. LAB MEDIA: Figure 1: JoVE Video Editor: please emphasize right column of images
3.2.2. CU: Cells being dislodged
3.2.3. MED: Talent adding sample to hemocytometer or automatic particle counter 

3.3. Subculture the cells if the cell density is between 5-10 x 106 cells/milliliter in the appropriate medium at an at least 1 x 106 cells/milliliter concentration in a new culture plate to achieve the desired seeding cell density [1-TXT].

3.3.1. MED: Talent adding medium to the flask and redistributing equal volumes of cell suspension to plate(s)

3.4. Then cover and label the plates with the operator initials [1], date, split ratio, seeding cell density, cell line identifier, medium, passage number, and any medium additions such as antibiotics [2] and place the plates into a plastic container for their continued incubation in the 25-degree Celsius incubator [3].

3.4.1. MED: Talent labeling plate
3.4.2. CU: Shot of plate with labeling information
3.4.3. MED: Talent placing plate(s) into container

4. Adherent Cells Detachment

4.1. To dislodge adherent cells from a 100-millimeter culture dish bottom, first transfer all of the supernatant into a sterile flask [1] and rinse the cells with a slow addition of 1 milliliter of 0.05% trypsin-EDTA [2].

4.1.1. WIDE: Talent aspirating supernatant from plate, with empty flask visible in frame
4.1.2. CU: Trypsin-EDTA being added to plate, with trypsin-EDTA container label and flask of medium visible in frame

4.2. Gently swirl to ensure that the trypsin solution covers the entire growth surface [1] before discarding the solution [2].

4.2.1. CU: Plate being swirled
4.2.2. MED: Talent discarding trypsin

4.3. Next, gently add 1 milliliter of fresh 0.05% trypsin-EDTA to the plate [1] and place the plate in the 25-degree Celsius incubator for 3-10 minutes [2]. 

4.3.1. MED: Talent adding trypsin-EDTA to plate, with trypsin-EDTA container visible in frame
4.3.2. MED: Talent placing plate into incubator

4.4. When the cell layer can be observed detaching and sliding off of the growing surface [1], stop the trypsin activity with the addition of 9 milliliters of the saved supernatant [2] and mix the cell suspension thoroughly to dissociate the cell clumps [3].

4.4.1. EU: Shot of cells detaching/sliding off growing surface
4.4.2. MED: Talent adding medium to plate
4.4.3. CU: Cells being mixed

4.5. When all of cells have been dislodged, the growing surface will be clear [1].

4.5.1. ECU: Shot of clear growing surface

5. Manual Cell Counting 

5.1. To manually count the cells using a Neubauer cell counting slide, first wipe the surface of a hemocytometer slide and coverslip with 70% alcohol [1].

5.1.1. WIDE: Talent wiping materials, with ethanol container visible in frame

5.2. After mixing, add 15 microliters of the cells into each grooved edge of the hemocytometer to fill both chambers [1]. The cell suspension will be drawn into the counting chamber by capillary action [2].

5.2.1. [bookmark: _GoBack]CU: Cells being added to groove. [Shots 5.2.1 and 5.2.2 combined]
5.2.2. CU: Shot of suspension being drawn into counting chamber

5.3. Using a 10x microscope objective, count between 100-200 cells within the 1-millimeter-squared area in the middle of the grid bound by the parallel lines [1-TXT].

5.3.1. LAB MEDIA: Figure 3C: JoVE Video Editor: please trace/emphasize red dotted line TEXT: Count cells that over lay top and left but not right and bottom boundaries

5.4. Then repeat the enumeration with the second chamber [1] and use the average of the two counts to determine the cell density according to the formula [2-TXT].

5.4.1. MED: Talent at microscope, counting cells, with cell clicker/counter visible in frame
5.4.2. BLACK TEXT WHITE BACKGROUND: Cell density (cells/mL) = Average cell count (n1 + n2/2) x 104

6. Drosophila Cell Line Cryopreservation 

6.1. For Drosophila cell line cryopreservation, resuspend the cell pellet in a volume of freezing medium [1] that will result in a final cell density of at least 4 x 107 cells/milliliter [2].

6.1.1. WIDE: Talent adding freezing medium to tube, with freezing medium container visible in frame
6.1.2. LAB MEDIA: Table 4

6.2. Add an appropriate volume of the cryoprotectant dimethyl sulfoxide, or DMSO (D-M-S-O), into the cell suspension dropwise such that the final DMSO concentration is 10% [1] and gently mix the cell suspension [2].

6.2.1. CU: DMSO being added to tube, with DMSO container label visible in frame
6.2.2. CU: Cells being mixed

6.3. Next, carefully add 0.5-milliliter aliquots of the cell suspension into pre-labeled cryovials [1] and place the cryovials into a freezing container filled with isopropanol [2].

6.3.1. CU: Cells being added to cryovial
6.3.2. MED: Talent adding cryovial(s) to freezing container

6.4. Then transfer the freezing container into a minus 80-degree Celsius freezer overnight to allow the temperature of the cryovials to drop slowly to the freezer temperature [1] before quickly transferring the cryovials to canes [2] for insertion into a liquid nitrogen canister [3].

6.4.1. MED: Talent placing cryovials into freezer
6.4.2. CU: Cryovial(s) being added to cane
6.4.3. MED: Talent adding cane to canister

6.5. Alternatively, transfer the frozen cryovials into a pre-cooled freezing box [1] and store the frozen cryovials in the liquid phase of a nitrogen freezers [2].

6.5.1. MED: Talent adding cryovial(s) to freezing box
6.5.2. MED: Talent placing box into N2 freezer




Section – Results
7. Results: Representative Images of Distinct Drosophila Cell Lines 

7.1. The confluence of a cell line can be determined by light microscope [1].

7.1.1. LAB MEDIA: Figure 1

7.2. Fast growing cell lines that reach confluence early need to be passaged regularly, up to twice a week [1]. In contrast, slow growing cells can be passaged at least once every two weeks or longer, although these cells need to be fed fresh medium every week [2].

7.2.1. LAB MEDIA: Figure 1: JoVE Video Editor: please emphasize middle row of images
7.2.2. LAB MEDIA: Figure 1: JoVE Video Editor: please emphasize top and bottom rows of images

7.3. Cell lines derived from varying tissue sources differ in their morphology [1], adherence properties [2], media requirements [3], and doubling times [4].

7.3.1. LAB MEDIA: Figure 2: JoVE Video Editor: please outline one cell in each image to emphasize morphology differences
7.3.2. LAB MEDIA: Table 1: JoVE Video Editor: please emphasize Adherence column
7.3.3. LAB MEDIA: Table 1: JoVE Video Editor: please emphasize Media column
7.3.4. LAB MEDIA: Table 2: JoVE Video Editor: please emphasize Doubling time column

7.4. For quantitative experiments, cell counting is essential [1]. The cells can be counted using a hemocytometer [2] or an automated particle counter [3].

7.4.1. LAB MEDIA: Figure 3
7.4.2. LAB MEDIA: Figure 3: JoVE Video Editor: please emphasize images 3A and 3C
7.4.3. LAB MEDIA: Figure 3: JoVE Video Editor: please emphasize images 3B and 3D 



Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Arthur Luhur: (Step: 5.4.) Cell confluence is a visual guide for when to subculture for the experienced operator. However, cell counting leads to a predictable subculturing schedule and facilitates the detection of growth anomalies. 
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
8.2. Arthur Luhur: Be careful and use the appropriate protective gear when working with liquid nitrogen [1]. 
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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