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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most visually important? 
n/a
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
5.1., 5.2. The most difficult aspect of this procedure is ensuring that roughly equal numbers of cells are transferred from each well while seeding cells for the transfection of the reporter constructs. Since counting each well is not feasible, we estimate the number of cells in each well by grouping the wells based on their confluence and then counting a representative well per group.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N

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. Yuxuan Xiao: This protocol can be used to screen arrayed lentiviral or retroviral shRNA libraries to identify novel regulators of transcription factors in cancer cells [1]. 

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

1.2. Yuxuan Xiao: The main advantages of this technique are that it is rapid, medium-throughput, and inexpensive, and that it uses equipment and reagents commonly accessible to most investigators [1].

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

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Albany Medical College.
	


Section - Protocol
2. Lentiviral Vector Library Preparation
2.1. To expand and purify each lentiviral vector in the library, first add 1.3 milliliters of Luria broth supplemented with 100 micrograms/milliliter of ampicillin to each well of a 96-well plate [1-TXT] and inoculate each well with 2 microliters of glycerol stock for an overnight incubator at 37 degrees Celsius and 225 revolutions per minute [2].
2.1.1. WIDE: Talent adding broth to well(s) TEXT: See text for all medium and solution preparation details
2.1.2. Talent adding stock to well(s), with stock container visible in frame
2.2. The next day, transfer each bacteria culture into individual 1.5-milliliter microcentrifuge tubes for centrifugation [1-TXT] and purify each vector with an appropriate bacterial mini-prep kit according of the manufacturer’s instructions [2].
2.2.1. Talent adding bacteria to tube(s) TEXT: 10 min, 21,000 x g, 4 °C
2.2.2. Talent opening kit, taking out instructions and/or reagents, with bacteria sample tubes visible in frame
3. Packaging of the Arrayed Lentiviral Library 
3.1. For each vector in the prepared library, seed one well of a 24-well plate with 1 x 105 293FT (two-nine-three-F-T) cells [1-TXT] and incubate the cells at 37 degrees Celsius and 5% carbon dioxide for 24 hours [2].
3.1.1. WIDE: Talent adding cells to well(s) TEXT: Follow institutional guidelines for working w/ lentivirus
3.1.2. Talent placing plate into incubator
3.2. To prepare a transfection mixture will be setup for each vector in the library, first dilute each lentiviral vector to a final concentration of 50 nanograms/microliter with nuclease-free water [1-TXT] and transfer 5 microliters of each dilution into individual wells of a 96-well plate [2].
3.2.1. Talent adding water to tube TEXT: See text for transfection mixture content summary 
3.2.2. Talent adding dilution mixture(s) to well(s), with mixture tube(s) visible in frame
3.3. Make a transfection super mix by mixing 1.25 microliters times X of transfection reagent 1 [1-TXT] with 23.75 microliters times X of pre-warmed transfection buffer [2].
3.3.1. Talent adding transfection reagent to tube, with transfection reagent container visible in frame TEXT: “X” = the total # of transfections + several extra volumes to account for pipetting loss
3.3.2. Talent adding transfection buffer to tube, with transfection buffer container visible in frame
3.4. Incubate the transfection super mix at room temperature for 5 minutes [1] then add 125 nanograms times X of psPAX2 (P-S-packs-two) [2] and 125 nanograms times X of VSVG (V-S-V-G) to the super mix with gentle pipetting [3-TXT].
3.4.1. Talent placing super mix to incubate
3.4.2. Talent adding psPAX2 to tube, with plasmid container visible in frame
3.4.3. Talent mixing VSVG in tube, with VSVG container visible in frame TEXT: VSVG: vesicular stomatitis virus glycoprotein
3.5. Immediately aliquot the super mix into each tube of a PCR strip [1] and use a multi-channel pipette to transfer 25 microliters of the mixture into each well of diluted viral vector [2].
3.5.1. Talent adding super mix to tube(s)
3.5.2. Talent adding super mix to wells
3.6. After a 20-minute incubation at room temperature, use a multi-channel pipette to transfer 30 microliters of each transfection mixture from each well into a corresponding well of 293 FT cells in the previously prepared 24-well plate [1].
3.6.1. Talent adding mixtures to well(s), with both plates visible in frame
3.7. Incubate the cells for 24 hours [1] before replacing the medium in each well with 500 microliters of fresh complete growth medium for another 24-hour incubation in the cell culture incubator [2].
3.7.1. Talent placing plate into incubator
3.7.2. Talent adding medium to well(s)
3.8. The next day, use a multi-channel pipette to collect the viral supernatant from each well [1] and aliquot 220 microliters of each supernatant into two wells in a new 96-well plate to generate an arrayed viral supernatant plate [2-TXT].
3.8.1. Talent collecting supernatant
3.8.2. Talent adding supernatant to wells TEXT: Store arrayed viral supernatant plates at -80 °C
4. Cell Infection for Screening
4.1. To prepare A375 (A-three-seven-five) cells for infection, seed 1 x 105 cells in a 24-well plate in 0.5 milliliters of complete growth medium per well for each viral vector in the library [1]. Include an extra well that will not be infected to serve as a control for drug selection [2].
4.1.1. WIDE: Talent adding cells to wells, with cell culture and medium containers visible in frame
4.1.2. Talent adding cells to well
4.2. After a 24-hour incubation in the cell culture incubator, thaw the frozen arrayed lentiviral supernatants at room temperature [1] before replacing the growth medium from each well of the prepared cell culture plate with 200 microliters of growth medium supplemented with 20 micrograms/milliliter of polybrene [2].
4.2.1. Talent placing supernatants at RT
4.2.2. Talent adding medium to wells, with polybrene container visible in frame
4.3. Using a multi-channel pipette, transfer 200 microliters of viral supernatant from each 96-well to each well of the 24-well plate [1] and return the cells to the cell culture incubator for 24-48 hours [2].
4.3.1. Talent adding supernatant to well(s)
4.3.2. Talent placing plate into incubator
4.4. At the end of the incubation, replace the medium in each well with 500 microliters of growth medium supplemented with puromycin [1] and return the cells to the cell culture incubator for an additional 48 hours [2].
4.4.1. Talent adding medium to wells, with puromycin container visible in frame
4.4.2. Talent placing plate into incubator
5. Cell Seeding for Transfection of Dual-Luciferase Reporter 
5.1. Following the 48-hour puromycin selection, sort the wells into three or four groups such that all of the wells in a single group have a similar cell density [1] and add 200 microliters of trypsin-EDTA (E-D-T-A) to one representative well from each group for a 5-minute incubation at 37 degrees Celsius [2].
5.1.1. WIDE: Talent labeling wells 1, 2, 3, or 4 based on cell density Videographer: Difficult step
5.1.2. Talent adding trypsin-EDTA to well(s), with trypsin-EDTA container visible in frame Videographer: Difficult step
5.2. When the cells begin to detach, neutralize the enzymatic reaction with 400 microliters of growth medium supplemented with puromycin [1] and count the number of cells from each trypsinized well [2].
5.2.1. Talent adding medium to well(s), with medium and puromycin containers visible in frame Videographer: Difficult step
5.2.2. Talent counting cells Videographer: Difficult step
5.3. Dilute each cell suspension to a 2 x 105 cells/milliliter concentration with growth medium supplemented with puromycin [1] and seed 500 microliters of cells from each well into the same well position in a new 24-well plate [2].
5.3.1. Talent adding medium to cells, with puromycin container visible in frame
5.3.2. Talent adding cells to well(s), with both plates visible in frame

5.4. After using the counts from each representative well to estimate the cell number in each remaining well in each group [1], add the appropriate volume of trypsin-EDTA to each well to achieve a 1 x 106 cells/microliter concentration [2].
5.4.1. Talent estimating cell number at computer or with calculator or similar
5.4.2. Talent adding trypsin-EDTA to well(s), with trypsin-EDTA container visible in frame 
5.5. During the trypsinization, use a multi-channel pipette to add 400 microliters of growth medium supplemented with puromycin to the appropriate corresponding wells in the new 24-well plate [1].
5.5.1. Talent adding media to well(s)
5.6. Once cells have detached, gently mix the contents of each well [1] and transfer 100 microliters of each cell suspension to the appropriate corresponding well in the new 24-well plate [1]. 
5.6.1. Well being mixed
5.6.2. Talent adding cells to well(s)
5.7. Then return the cells to the cell culture incubator for 24 hours [1-TXT].
5.7.1. Talent placing plate into incubator TEXT: Repeat for each remaining plate of grouped wells
6. Dual-Luciferase Reporter Transfection
6.1. To transfect the cells with the dual luciferase reporter constructs, prepare the transfection dilution mixture as indicated in the Table [1].
6.1.1. LAB MEDIA: Table 1 Video Editor: please emphasize Volumes 
6.2. To prepare the reporter dilution mixture, mix the volumes of each reagent multiplied by the total number of transfections plus several extra volumes [1].
6.2.1. Talent adding reagents to tube, with reagent containers visible in frame
6.3. Next, mix the transfection dilution mixture with the reporter dilution mixture [1] and incubate the resulting solution at room temperature for 15 minutes to produce the transfection mixture [2].
6.3.1. Talent mixing transfection dilution mixture with reporter dilution mixture, with both mixture containers visible in frame
6.3.2. Talent placing transfection mixture at RT
6.4. During the incubation, rinse each well of the cell culture plate with 250 microliters of PBS [1] and add 447 microliters of fresh complete growth medium to each well [2].
6.4.1. Talent rinsing well(s), with PBS container visible in frame
6.4.2. Talent adding medium to well(s), with medium container visible in frame
6.5. Then use a multi-channel pipette to distribute 53 microliters of transfection mix to each well of the cell culture plate [1] and place the plate at 37 degrees Celsius and 5% carbon dioxide for 24 hours [2].
6.5.1. Talent adding mix to well(s), with mix container visible in frame
6.5.2. Talent placing plate into incubator
7. Dual Luciferase Activity Quantification 
7.1. To measure the luciferase activity, dilute 5x passive lysis buffer from the luciferase activity kit at a 1:5 dilution with deionized water [1] and thaw the necessary volumes of reagent A and reagent B buffer from the kit [2].
7.1.1. WIDE: Talent adding water to buffer, with buffer container visible in frame
7.1.2. Talent placing reagents to thaw
7.2. When the reagents are ready, replace the supernatant in each well with 75 microliters of passive lysis buffer [1] and incubate the plate for 30 minutes at room temperature with occasional shaking [2].
7.2.1. Talent adding buffer to well(s), with buffer container visible in frame
7.2.2. Talent approaching and gently shaking plate

7.3. During the incubation, dilute the 50x reagent B substrate from the kit to a 1:50 concentration with thawed reagent B buffer [1].
7.3.1. Talent mixing reagent B, with labeled containers visible in frame
7.4. At the end of the incubation, add 30 microliters of passive lysis buffer to four blank control wells [1] and transfer 30 microliters of lysate from each well into duplicate wells of a 96-well flat bottom white assay plate [2].
7.4.1. Talent adding lysis buffer to well(s), with buffer container visible in frame
7.4.2. Talent adding lysate to well(s), with both plates visible in frame
7.5. When all of the lysate has been plated, use a multi-channel pipette to add 50 microliters of reagent A to each well [1] and read the firefly luciferase signal with a plate reader [2].
7.5.1. Talent adding reagent A to wells, with reagent A container visible in frame
7.5.2. Talent loading plate into plate reader
7.6. Then use a multi-channel pipette to add 50 microliters of reagent B to each well [1] and read the Renilla luciferase signal with a plate reader [2].
7.6.1. Talent adding reagent B to well(s), with reagent B container visible in frame
7.6.2. Talent loading plate into plate reader



Section – Results
8. Results: Representative Arrayed Library Screening
8.1. As expected, YAP2SA (yap-two-S-A) increases firefly luciferase activity [1] but not Renilla (re-nil-la) luciferase activity [1] as compared to the control vector [2]. 
8.1.1. LAB MEDIA: Figure 2A Video Editor: please emphasize YAP2SA data bar in each graph
8.1.2. LAB MEDIA: Figure 2A Video Editor: please emphasize Control data bar in each graph
8.2. In contrast, YAP2SA, S94A (yap-two-S-A-S-ninety-four-A) does not increase firefly luciferase activity [1].
8.2.1. LAB MEDIA: Figure 2A Video Editor: please emphasize YAP2SA,S94A data bar in each graph
8.3. Importantly, YAP2SA does not alter the activity of a minimal promoter construct that lacks the MCAT TEAD (M-cat-teed) binding elements [1-TXT].
8.3.1. LAB MEDIA: Figure 2B Video Editor: please emphasize YAP2SA -++ data bar TEXT: MCAT TEAD: 5’-CATTCCA/T-3’ TEA domain family member
8.4. [bookmark: _GoBack]In cells transfected with the YAP-TAZ-TEAD (yap-tazz-teed) reporter construct [1], the tandem YAP and TAZ short hairpins significantly reduce firefly luciferase levels [2], but the control short hairpin non-targeting control does not [3]. 
8.4.1. LAB MEDIA: Figure 2C
8.4.2. LAB MEDIA: Figure 2C Video Editor: please emphasize +-+ sh-YAP-1/TAZ-1 data cluster on left side of left graph
8.4.3. LAB MEDIA: Figure 2C Video Editor: please emphasize +-+ sh-NTC data cluster on left side of left graph
8.5. In contrast, in cells transfected with the minimal reporter construct, the YAP-TAZ short hairpin RNA does not significantly alter firefly luciferase levels [1].
8.5.1. LAB MEDIA: Figure 2C Video Editor: please emphasize -++ sh-NTC and sh-YAP-1/TAZ-1 data clusters on the right side of the left graph
8.6. The Renilla signal in each well is also not significantly altered by the short hairpin non-targeting control or the YAP-TAZ short hairpin RNA [1].
8.6.1. LAB MEDIA: Figure 2C Video Editor: please emphasize -++ sh-NTC and sh-YAP-1/TAZ-1 data clusters on the left side of the middle graph
8.7. As expected, short hairpin RNAs targeting YAP and TAZ or Src (sarc) significantly reduces YAP-TAZ-TEAD activity [1].
8.7.1. LAB MEDIA: Figure 3 Video Editor: please emphasize hYAP7/hTAZ3 and Src data bars
8.8. Short hairpin RNAs targeting ATM (A-T-M), CDH1 (C-D-H-one), CSK (C-S-K), ERBB2 (E-R-B-B-two), and Gelsolin each increase normalized firefly luciferase levels [1], consistent with published studies showing that these proteins repress YAP and/or TAZ [2].
8.8.1. LAB MEDIA: Figure 3 Video Editor: please emphasize ATM, CDH1, CSK, ERBB2, and GSN data bars
8.9. Despite established roles for ATR (A-T-R), CCNE2 (C-C-N-E-two), and ERBB4 (E-R-B-B-four) in other cell types [1], short hairpin RNAs targeting these genes do not significantly change normalized firefly luciferase levels in A375 cells [2].
8.9.1. LAB MEDIA: Figure 3  
8.9.2. LAB MEDIA: Figure 3 Video Editor: please emphasize ATR, CCNE2, ERBB4 data bars

Section - Conclusion
9. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
9.1. Yuxuan Xiao: Following the screen, identified regulators should be validated using other readouts for the transcription factor activity. Effective knockdown of the identified regulator by the shRNA should also be confirmed [1].
9.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
9.2. Yuxuan Xiao: Remember to use caution and to follow safety guidelines when working with infectious lentiviruses, particularly if the viruses are human infectious [1].
9.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera



 2018, Journal of Visualized Experiments	Page 11 of 13
image1.png




