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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? 
3.8., 3.11., 3.13., 4.3.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.11. Avoiding bubbles could be difficult. To ensure the absence of bubbles, cells need to be carefully aspirated, the piston fully depressed to eject cells back into the tube, the tip removed from the cells mixture with the piston fully depressed and finally the cells aspirated by putting the tip back.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


[bookmark: _GoBack]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. Francis Migneault: Our model allows study of the posttranscriptional modulation of a specific transcript in alveolar epithelial cells in primary culture under different physiological and pathophysiological conditions [1].

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

1.2. Francis Migneault: The transient transfection of primary alveolar epithelial cells has a minimal effect on the cell physiology and metabolism, which poses a clear advantage over classic protocols using transcription inhibitors [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 Committee of Centre de Recherche du Centre Hospitalier de l'Université de Montréal (CRCHUM).


Section - Protocol
2. Response Plasmid Design and Generation
2.1. For the generation of a response plasmid expressing a gene of interest [1], the sequence of the gene [2] and the multiple cloning sites of the inducible vector [3] have to be analyzed to identify the recognition sequences in the multiple cloning sites that are not present internally in the gene [4].
2.1.1. WIDE: Talent analyzing sequence
2.1.2. LAB MEDIA: To be provided by Authors: Gene sequence graphic 
2.1.2._sequence of the gene.jpeg
2.1.3. LAB MEDIA: To be provided by Authors: Gene sequence graphic Video Editor: please emphasize cloning sites of vector
2.1.3._sequence of the vector.jpeg
2.1.4. LAB MEDIA: To be provided by Authors: Gene sequence graphic Video Editor: please emphasize recognition sequences
2.1.4._MCS.jpeg

2.2. Using high-fidelity Taq polymerase and standard overlap PCR (P-C-R) techniques, flank the gene of interest with two selected restriction enzyme recognition sites using designer primers [1-TXT].

2.2.1.  Talent adding reagents to tube, with reagent containers visible in frame TEXT: Forward primer should contain Kozak consensus ribosome binding sites

2.3. A sequence encoding the V5 epitope upstream of the gene of interest must be included to distinguish the expression of the transfected gene from endogenous expression [1-TXT].

2.3.1. LAB MEDIA: Table 1 Video Editor: please emphasize V5-alpha Enac F and R sequences TEXT: Reverse primer must contain polyadenylation signal after stop codon
2.3.1._Table 1.xls

2.4. Mutants can be generated by sequential deletion to study the effects of different 3-prime untranslated regions on the stability of the mRNA of the gene using reverse primers encoding a polyadenylation site that gradually deletes the 3-prime end of the untranslated region [1].

2.4.1. LAB MEDIA: Figure 6 Video Editor: please sequentially emphasize Del1-Del4 graphics
2.4.4._Figure 6.eps

2.5. Ultimately, the insertion of the gene of interest can be confirmed by restriction analysis [1]. The gene orientation and the absence of mutations potentially introduced during RT-PCR can be confirmed by sequencing [2].

2.5.1. Talent adding sample to gel
2.5.2. Talent adding sample to thermocycler

3. Response Plasmid Transfection

3.1. For the transfection of primary rat lung type 2 alveolar epithelial cells, seed the cells at a 1 x 106 cells/square-centimeter in 100-millimeter Petri dishes in the presence of complete minimum essential medium [1-TXT] for 24 hours at 37 degrees Celsius in 5% carbon dioxide with humidity [2].

3.1.1. WIDE: Talent adding cells to plate(s), with medium container visible in frame TEXT: See text for all medium preparation details
3.1.2. Talent placing plate into incubator

3.2. The next day, add 500 microliters of complete medium without antibiotic to each well of a new 12-well plate [1-TXT] and prewarm the plate at 37 degrees Celsius for 30 minutes [2].

3.2.1. Talent adding medium to well(s), with medium container visible in frame TEXT: Use FBS w/o tetracyclines
3.2.2. Talent placing plate at 37 °C

3.3. During this incubation, add 1 microgram of the response plasmid [1] and 1 microgram of regulatory vector to one 1.5-milliliter tube per well [2].

3.3.1. Talent adding plasmid to tube, with plasmid container visible in frame
3.3.2. Talent adding vector to tube, with vector container visible in frame

3.4. Wash the alveolar epithelial cells with 10 milliliters/well of 37-degree Celsius PBS without calcium and magnesium [1] and treat the cells with 5 milliliters/well of 37-degree Celsius 0.05% trypsin for 2-4 minutes in the cell culture incubator [2].

3.4.1. Well(s) being rinsed, with PBS container visible in frame
3.4.2. Trypsin being added to well(s), with trypsin container visible in frame

3.5. When the cells have detached, neutralize the trypsin with 10 milliliters per well of complete medium without antibiotic [1] and collect the cells into a new 50-milliliter tube [2].

3.5.1. Medium being added to well(s), with medium container visible in frame
3.5.2. Cells being added to tube

3.6. Wash the dish with 4 milliliters of fresh medium to collect any remaining cells [1] and sediment the cells by centrifugation [2-TXT].

3.6.1. Talent rinsing plate, with medium container visible in frame
3.6.2. Talent placing tube(s) into centrifuge TEXT: 5 min, 300 x g, RT

3.7. Resuspend the pellet in 1 milliliter of PBS for counting [1] and centrifuge the cells again [2].

3.7.1. Shot of pellet if visible, then PBS being added to cells, with PBS container visible in frame
3.7.2. Talent placing tube(s) into centrifuge

3.8. Resuspend the pellet at a density of 4 x 107 cells/milliliter of resuspension buffer [1] and add 4 x 105 cells to each tube of plasmid and vector with gentle mixing [2].

3.8.1. Shot of pellet if visible, then pellet being resuspended, with buffer container visible in frame Videographer: Important step
3.8.2. Talent adding cells to tube(s) Videographer: Important step

3.9. Place one tube in the electroporation device [1] and fill the tube with 3.5 milliliters of electrolytic buffer [2].

3.9.1. Talent placing tube into device
3.9.2. Buffer being added to tube, with buffer container visible in frame

3.10. Fully depress the piston to insert a gold-plated electrode tip into a pipette [1] and gently mix the tube contents [2].

3.10.1. Electrode tip being inserted into pipette
3.10.2. Tube being mixed

3.11. Carefully aspirate the cells with a pipette [1-TXT] and insert the pipette into the electroporation station until a clicking sound is heard [2].

3.11.1. Cells being aspirated Videographer: Important/difficult step TEXT: Caution: Avoid bubbles
3.11.2. Pipette being inserted into station Videographer: Important/difficult step; please capture click sound as possible; Video Editor: please include click sound as possible

3.12. Select the appropriate electroporation protocol for alveolar epithelial cells [1-TXT] and press Start on the touchscreen [2].

3.12.1. Talent setting protocol TEXT: e.g., pulse voltage: 1450 V, 2 pulses w/ 20-ms width 
3.12.2. Start being pressed 

3.13. Immediately after the transfection, remove the pipette [1] and transfer the cells into one well of the pre-warmed 12-well plate [2-TXT].

3.13.1. Pipette being removed Videographer: Important step
3.13.2. Talent adding cells into well Videographer: Important step TEXT: Repeat for each sample

3.14. When all of the cells have been electroporated and plated, place the plate in the cell culture incubator [1], replacing the supernatant in each well with complete medium with antibiotics after 2 days [2].

3.14.1. Talent placing plate into incubator
3.14.2. Medium being added to well(s), with medium container visible in frame

3.15. The success of the transfection can be confirmed by the expression eGFP (E-G-F-P) as observed by fluorescence microscopy [1-TXT] or flow cytometry using a control vector [2].

3.15.1. LAB MEDIA: To be provided by Authors: Image of GFP+ cells TEXT: eGFP: enhanced green fluorescent protein
3.15.1._eGFP+.tif
3.15.2. LAB MEDIA: Figure 1B Video Editor: please emphasize Clone 1 and Clone 2 data
3.15.2_Figure 1.eps

4. Transcription Inhibition

4.1. To inhibit the transcription of the gene of interest, 72 hours post-transfection [1], replace the supernatant with 1 milliliter per well of complete medium supplemented with 1 microgram/milliliter of freshly prepared doxycycline [2].

4.1.1. WIDE: Talent removing plate from incubator
4.1.2. Talent adding medium to well(s), with medium and doxycycline containers visible in frame

4.2. To assess the mRNA half-life of the gene of interest, return the plate to the cell culture incubator from 15 minutes to 6 hours [1], washing one well with 1 milliliter of ice-cold PBS [2] before lysing the cells with 500 microliters of lysis buffer from a commercially available phenol-chloroform RNA extraction kit and gentle shaking at each experimental time point [3].

4.2.1. Plate being placed into incubator
4.2.2. PBS being added to well, with PBS container visible in frame
new step: 4.2.3. Lysis buffer being added to well, with Lysis buffer container in frame (former step 4.3.1.)
4.2.3. Plate being shaken, with lysis buffer container and kit visible in frame – replace with step 4.2.4.

4.3. Then isolate the RNA according to kit instructions [1] and determine the RNA yield and purity by spectrophotometry at 230, 260, and 280 nanometers [2-TXT].

4.3.1. Talent adding reagent to cells, with kit visible in frame 
new 4.3.1. Talent adding reagent to tube containing lysed cells 
Videographer: Important step TEXT: Avoid transferring interphase and organic layers to ensure RNA purity
4.3.2. Talent adding sample to spectrophotometer Videographer: Important step

5. mRNA Stability Analysis

5.1. To determine the stability of the isolated RNA, first treat 1 microgram of the total RNA from each sample with RNase-free DNase one to remove any plasmid DNA traces [1]. 

5.1.1. WIDE: Talent adding DNase I to sample, with DNase container visible in frame

5.2. Use a commercially available cDNA synthesis kit with a blend of oligo-dT (oh-ligg-oh-D-T) and random hexamer primers to improve the reverse transcription efficiency to reverse-transcribe the DNA-depleted total RNA into cDNA according to manufacturer’s instructions [1-TXT].

5.2.1. Talent adding reagent(s) to sample, with reagent containers and kit visible in frame TETX: cDNA: complementary DNA

5.3. Add 180 microliters of molecular biology-grade water to the 20 microliters of the reaction mix to dilute the cDNA reaction at a 5 nanogram/microliter concentration [1] and immediately dilute the cDNA mix with fresh molecular biology-grade water to reach a 1.25 nanogram/microliter concentration [2].

5.3.1. Talent adding water to sample
5.3.2. Water being added to sample

5.4. Combine 5 microliters of SYBR (cyber) Green dye master mix [1] with 0.1 microliter of molecular biology-grade water, 0.45 microliters of 7.5-micromolar forward primer, 0.45 microliters of 7.5-micromolar reverse primer, and 4 microliters of 1.25 nanograms/microliter of cDNA to obtain a total reaction volume of 10 microliters [2].

5.4.1. Talent adding dye to tube, with dye container visible in frame
5.4.2. 10-15 s Talent add reagent(s) to tube, w/ reagent and cDNA containers visible in frame

5.5. Briefly spin down the reaction mix by centrifugation [1] and place the plate in a qPCR thermocycler [2].


5.5.1. Talent placing tube(s) into centrifuge
5.5.2. Talent placing plate into thermocycler
These steps have been merged with the next step since a Rotorgene qPCR was used for the shooting.

5.6. Place the samples in a qPCR thermocycler. Then amplify the V5-tagged gene of interest and tetracycline transactivator-advanced amplicons using the qPCR conditions as indicated [1-TXT] and generate a high-resolution melting curve to assess the specific melting temperatures of the desired amplicons and to ensure the absence of noise amplicon peaks [2].

5.6.1. Talent adding sample to thermocycler TEXT: 95 °C for 10 min, 40 cycles of 95 °C for 10 s, 58 °C for 15 s, 72 °C for 20 s
5.6.2. LAB MEDIA: To be provided by Authors: Image of cDNA amplification
5.6.2._cDNA amplification.jpeg



Section – Results
6. Results: Representative mRNA Transcript Stability Evaluation

6.1. This pipette electroporation technique facilitates a 25-30% transfection efficiency rate [1], as observed by the ratios of eGFP cells [2] detected by fluorescence microscopy and flow cytometry [3].

6.1.1. LAB MEDIA: Figure 1
6.1.2. LAB MEDIA: Figure 1 Video Editor: please emphasize 2nd and 3rd Merge images 
6.1.3. LAB MEDIA: Figure 1 Video Editor: please emphasize Clone 1 and 2 data bars
3.15.2._Figure 1.eps

6.2. The treatment of alveolar epithelial cells with 1 microgram/milliliter of doxycycline has no significant impact on the expression of endogenous alpha ENaC (E-nack) mRNA at any time point during the treatment period [1-TXT].

6.2.1. LAB MEDIA: Figure 2 Video Editor: please emphasize 1-24 h data bars TEXT: alpha-ENac: epithelial sodium channel, alpha subunit
6.2.1._Figure 2.eps

6.3. Using a transcriptionally controlled plasmid expression system as demonstrated [1], V5-alpha ENaC signal could be normalized [2] according to the tetracycline transactivator-advanced signal to determine the efficiency of transfection using the double delta quantification cycle method [3].

6.3.1. LAB MEDIA: Figure 3
6.3.2. LAB MEDIA: Figure 3 Video Editor: please emphasize data lines in deltaRn graph
6.3.3. LAB MEDIA: Figure 3 Video Editor: please emphasize tTA-Ad data bars in Cq graph
6.3.1._Figure 3.eps

6.4. The half-life of alpha ENaC mRNA is up to 7 times shorter in the presence of the tetracycline-off system [1] than in the presence of actinomycin D [2], confirming that actinomycin D leads to an artifactual alpha ENaC mRNA stabilization [3].

6.4.1. LAB MEDIA: Figure 4 Video Editor: please emphasize Ctrl data line
6.4.2. LAB MEDIA: Figure 4 Video Editor: please emphasize Act D data line
6.4.3. LAB MEDIA: Figure 4
6.4.1._Figure 4.eps

6.5. Further, cycloheximide and tumor necrosis factor-alpha treatment significantly decrease the stability of the transcript [1], while lipopolysaccharides do not [2].

6.5.1. LAB MEDIA: Figures 5A, 5B, and 5C Video Editor: please emphasize CHX and TNF-alpha data lines in Figures 5A and 5C
6.5.2. LAB MEDIA: Figures 5A, 5B, and 5C Video Editor: please emphasize LPS data line in Figure 5B
6.5.1._Figure 5.eps

6.6. Significant changes in the modulation of V5-alpha ENaC mRNA stability can be induced depending on the deleted and included regions of the 3-prime untranslated region [1].

6.6.1. LAB MEDIA: Figure 6B bar graph Video Editor: please emphasize grey data bars
6.6.1._Figure 6.eps

6.7. In addition, the overexpression of specific RNA binding proteins decreases the stability of V5-alpha ENaC mRNA [1] compared to transfection with an empty pcDNA3 (P-C-D-N-A-three) plasmid [2].

6.7.1. LAB MEDIA: Figure 7A Video Editor: please emphasize Dhx36 and Tial1 data bars
6.7.2. LAB MEDIA: Figure 7A Video Editor: please emphasize pcDNA3 data bar
6.7.1._Figure 7.eps


Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Francis Migneault: This tool will be useful for acquiring novel insights into the posttranscriptional regulation of key genes involved in the function of the alveolar epithelium under physiological and pathological conditions [1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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