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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  No  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No

3. Filming location: Will the filming need to take place in multiple locations?   No


Current Protocol Length

Number of Steps:  26
Number of Shots:  54

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Nilay Mitash: RNA interference mechanism is mediated by a specific pool of miRNAs recruited to RISC, and thus is referred to as the functional pool. The Ago2-miRNA-co-IP assay is designed to examine effects of TGF-β1 on the functional pool of miRNAs, making it possible to determine whether changes in the cellular miRNA levels correlate with changes in the functional pools.

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

1.2. Joshua E. Donovan: This assay is superior to the pull-down of endogenous target mRNA with biotinylated miRNA mimics because of unpredictable efficiency of the cellular uptake of biotinylated nucleic acid molecules and their off-target effects.

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



1.3. 

Protocol
2. Conjugation of Anti-Ago2 Antibody with Protein G agarose Beads
2.1. Begin by washing two 30-microliter aliquots of 50% protein G agarose bead slurry [1]. Add 100 microliters of ice-cold PBS and gently mix the slurry [2], then centrifuge it at 2,000 x g for 1 minute [3] and suction off the supernatant with a 200-microliter pipette. Repeat the wash three times [4].
2.1.1. WIDE: Establishing shot of talent walking to the lab bench with the aliquots in hand.
2.1.2. Talent adding PBS to the tubes and mixing them, with the PBS container in the shot. 
2.1.3. Talent putting the tubes in the centrifuge. 
2.1.4. Talent suctioning the supernatant. 
2.2. After the last wash with PBS, wash the beads once with 100 microliters of ice-cold mi-Wash Buffer (+) (pronounce ‘M-I-wash-buffer-plus’) [1], aspirate the supernatant [2], and add another 500 microliters of the wash buffer. Gently mix the tubes and keep them on ice [3]. 
2.2.1. Talent adding wash buffer to the beads. 
2.2.2. Talent suctioning the supernatant. 
2.2.3. Talent adding wash buffer to the beads and putting them on ice. 
2.3. Add 7.5 micrograms of mouse monoclonal anti-human Ago-2 (‘ago-2’) antibody or non-specific mouse IgG2 (spell out ‘I-G-G-2’) to the protein G bead slurry [1] and incubate the tubes in a cold room overnight, rotating at 8 rpm [2]. 
2.3.1. Talent adding antibodies to the bead slurry.
2.3.2. Tubes rotating in the cold room.
3. Immunoprecipitation of Ago2
3.1. Retrieve the cells from the cell culture incubator and quickly transfer the filters to a plate filled with ice-cold PBS on ice [1]. Allow the PBS to overflow into the apical side of the filters to cover the cells [2].
3.1.1. Talent transferring the filter to PBS. 
3.1.2. PBS overflowing to the apical side.
3.2. One side at a time, aspirate the PBS [1] and wash the apical and basolateral side with ice-cold PBS twice [2]. Remove all PBS, add 300 microliters of ice-cold mi-Lysis buffer (+) (pronounce ‘M-I-lysis-buffer-plus’) to the cells [3], scrape the cells, and transfer them to 1.5-milliliter tubes labeled with respective treatment condition [4]. Videographer: This step is important!
3.2.1. Talent suctioning off the PBS. 
3.2.2. Talent washing the filter with PBS. 
3.2.3. Talent adding mi-Lysis buffer (+) to the cells.
3.2.4. Talent scraping the cells and transferring them to a labeled tube. 
3.3. Add 200 microliters of mi-Lysis buffer (+) to each tube and vortex it thoroughly [1]. Incubate the tubes on ice for 15 minutes [2], then centrifuge them at 14,000 x g for 10 minutes at 4 degrees Celsius [3] and collect the supernatant with the cell lysate [4-TXT]. Videographer: This step is difficult and important!
3.3.1. Talent adding lysis buffer to a tube and vortexing it. 
3.3.2. Talent putting the tubes on ice. 
3.3.3. Talent putting the tubes in the centrifuge and closing the lid.
3.3.4. Talent collecting the supernatant. TEXT: Keep lysate on ice
3.4. Wash unconjugated protein G agarose beads with PBS as previously described, then wash them sequentially with 500 microliters of mi-Wash Buffer (+) and 500 microliters of mi-Lysis Buffer (+) [1]. 
3.4.1. Talent adding PBS to the tubes, with the PBS and mi-Wash buffer containers in the shot.
3.5. Remove the excess buffer and add cell lysate to the tubes containing unconjugated protein G beads [1]. Rotate the tubes for 1 hour in the cold room to preclear the cell lysates [2], then centrifuge them at 2,000 x g for 1 minute at 4 degrees Celsius [3]. Collect the supernatants into fresh tubes and keep them on ice [4].
3.5.1. Talent adding cell lysate to the beads. 
3.5.2. Talent placing the tubes in the cold room to incubate.
3.5.3. Talent putting the tubes in the centrifuge and closing the lid. 
3.5.4. Talent transferring supernatant into fresh tubes on ice. 
3.6. Add 10 microliters of sample buffer with 10% DTT to 10 microliters of precleared lysates [1] and heat them at 85 degrees Celsius for 4 minutes, then cool the samples on the bench and store them at negative 20 degrees Celsius [2].
3.6.1. Talent adding the sample buffer to the lysates.
3.6.2. Lysate heating, then talent transferring the tubes to the lab bench.
3.7. Centrifuge the anti-Ago2 antibody conjugated protein G beads at 2,000 x g for 1 minute at 4 degrees Celsius [1] and remove the supernatant, then wash the beads once with 500 microliters of mi-Lysis Buffer (+) as previously described [2].
3.7.1. Talent putting the tubes in the centrifuge and closing the lid.
3.7.2. Talent removing supernatant. 
3.8. Mix 500 microliters of the precleared cell lysates with the antibody conjugated protein G beads [1] and incubate them for 3 hours while rotating in the cold room [2]. 
3.8.1. Talent mixing the cell lysate with the conjugated protein beads. 
3.8.2. Tubes incubating in the cold room. 
3.9. After the incubation, place the tubes on ice and bring them to the bench top. Centrifuge them at 2,000 x g for 1 minute at 4 degrees Celsius and discard the supernatant [1].
3.9.1. Talent bringing an ice bucket to the centrifuge and placing the tubes into the centrifuge.
3.10. Wash the protein G agarose beads with the immobilized anti-Ago2 antibody-Ago2 complexes containing the co-immunoprecipitated micro RNAs with 1 milliliter of mi-Wash buffer (+) [1]. Centrifuge the beads at 2,000 x g for 1 minute at 4 degrees Celsius and discard the supernatant. Repeat this process twice [2].
3.10.1. Talent adding wash buffer to the beads.
3.10.2. Talent putting the beads in the centrifuge and closing the lid.
3.11. Resuspend the beads with 1 milliliter of mi-Wash Buffer (+) and aliquot 100 microliters of the slurry into a new tube for western blotting, then repeat the centrifugation [1].
3.11.1. Talent adding wash buffer to the beads and then taking an aliquot.
3.12. Add 20 microliters of sample buffer to the aliquots [1]. Heat them for 5 minutes at 85 degrees Celsius and mix [2]. After centrifuging the aliquots at 2,000 x g for 1 minute, store them at -20 degrees Celsius [3].
3.12.1. Talent adding sample buffer to the aliquots. 
3.12.2. Samples heating. 
3.12.3. Talent putting the aliquots in the freezer and closing the door. 
3.13. Centrifuge the tubes with the remaining 900 microliters of immobilized anti-Ago2 antibody-Ago2 complexes [1-TXT] and discard the supernatant. Keep the samples on ice [2]. Videographer: This step is important!
3.13.1. Talent opening the centrifuge and taking out samples. TEXT: 2,000 x g, 1 minute, 4 °C
3.13.2. Talent removing supernatant and putting the sample on ice. 

4. RNA Isolation
4.1. Label two 1.5-milliliter tubes per sample for isolation of small RNA and large RNA and add 2 microliters of mi-solution (‘M-I-solution’) four to each tube [1]. Prepare the master mix solution by combining 10 microliters of mi-solution one and 240 microliters of mi-solution two per sample [2].
4.1.1. Talent adding mi-solution IV to labeled tubes.
4.1.2. Talent preparing the master mix, with solution I and II containers in the shot.
4.2. Add 250 microliters of the master mix to each tube with the immobilized anti-Ago2 antibody-Ago2 complexes, vortex, and centrifuge the tubes at 2,000 x g for 1 minute at room temperature [1].
4.2.1. Talent adding master mix to the sample tubes.
4.3. Add 150 microliters of mi-solution to each sample tube and mix well [1], then centrifuge the tubes at 2,000 x g for 2 minutes [2]. Carefully transfer the supernatant, which contains the total RNA, to the previously prepared tube containing 2 microliters of mi-solution four [3]. Videographer: This step is difficult and important!
4.3.1. Talent adding mi-solution to the sample tubes and mixing them. 
4.3.2. Talent putting the tubes in the centrifuge and closing the lid. 
4.3.3. Talent transferring the supernatant to the solution IV tubes.
4.4. Add 300 microliters of ice-cold 2-popanol to each tube [1], then vortex the tubes and spin them down [2]. Incubate them at negative 20 degrees Celsius for 2 hours for optimal precipitation of large RNA [3].
4.4.1. Talent adding propanol to a tube. 
4.4.2. Talent vortexing the tube. 
4.4.3. Talent putting the tube in the freezer and closing the door.
4.5. After the incubation, centrifuge the samples at 12,000 x g for 10 minutes at 4 degrees Celsius to separate the small and large RNAs contained in the supernatant and pellet, respectively [1].
4.5.1. Tube after centrifugation with the pellet visible. 
4.6. Keep the pellet on ice and transfer the supernatant to the previously prepared tube with 2 microliters of mi-solution four and add 500 microliters of ice-cold 2-propanol, then vortex and spin down the tube [1]. Incubate the supernatants overnight at negative 20 degrees Celsius for optimal precipitation of small RNAs [2].
4.6.1. Talent adding the supernatant to the tube with solution IV and then adding the 2-propanol. 
4.6.2. Talent placing the sample tubes in the freezer and closing the door.
4.7. On the next day, take out the tubes containing small RNAs from the negative 20-degree Celsius freezer and centrifuge them at 12,000 x g for 10 minutes at 4 degrees Celsius [1]. Aspirate the supernatant without disturbing the pellet [2].
4.7.1. Talent putting the tubes in the centrifuge and closing the lid. 
4.7.2. Talent aspirating supernatant. 
4.8. Rinse the large RNA and small RNA samples with 500 microliters of ice-cold 70% ethanol each, slowly mixing the pellets with the ethanol [1]. After centrifuging the samples, carefully aspirate the supernatant without disturbing the pellet. Repeat this process one more time [2-TXT].
4.8.1. Talent adding ethanol to the RNA and mixing.
4.8.2. Talent aspirating the supernatant from a tube after centrifugation. TEXT: 12,000 x g, 3 minutes, 4 °C
4.9. Aspirate the remaining ethanol with a 10 or 20-microliter pipette and allow the RNA samples to air dry for 30 minutes at room temperature in an RNase free environment [1].
4.9.1. Talent aspirating the remaining ethanol and leaving the samples to air dry.
4.10. Reconstitute the small RNA and large RNA pellets by adding 50 microliters of nuclease free water and heating the samples at 65 degrees Celsius for 5 minutes. Store the RNA at negative 80 degrees Celsius [1].
4.10.1. Talent resuspending the RNA pellets in water.




Results
5. Results: TGF-β1 Mediated Selective Recruitment of Specific miRNAs to RISC in WT- and F508del-CFBE41o- Cells 
5.1. The Ago2-micro RNA-co-immunoprecipitation assay was used to investigate effects of TGF-1 (pronounce ‘T-G-F-beta-1’) on micro RNAs 145-5p, 143-5p, and 154-5p [1].
5.1.1. LAB MEDIA: Figure 1 A and B.  
5.2. Wild type or Cystic Fibrosis Bronchial Epithelial-Four-One-O-minus cells with a phenylalanine deletion at position 508 were treated with TGF-β1 or vehicle for 24 hours, then the cells were lysed and endogenous Ago2 was immunoprecipitated and detected by western blotting [1]. 
5.2.1. LAB MEDIA: Figure 1 A and B. 
5.3. The Ago2 protein abundance and its immunoprecipitation efficiency were similar in TGF-β1 and vehicle treated cell lines [1]. Micro RNAs 145-5p and 143-5p were present in the complexes co-immunoprecipitated with Ago2 in the wild type and F508del-CFTR expressing cells [2].
5.3.1. LAB MEDIA: Figure 1 C. 
5.3.2. LAB MEDIA: Figure 1 D – E. 
5.4. TGF-β1 increased co-immunoprecipitation of micro RNAs 145-5p and 143-5p with Ago2 in both cell lines, compared to vehicle control [1]. Micro RNA 154-5p co-immunoprecipitated with Ago2 but TGF-β1 did not affect its abundance compared to vehicle control [2].
5.4.1. LAB MEDIA: Figure 1 D – E. 
5.4.2. LAB MEDIA: Figure 1 F.



Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. Nilay Mitash: The most important thing to remember when attempting this procedure is that the supernatant should be carefully separated without disturbing the pellet. Mixing of even a very small amount pellet with supernatant can create variation in results.

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.3.4.

6.2. Joshua E. Donovan: This method can be applied to see the effect of cytokines or extra cellular signaling on the active pool of miRNAs in several metabolic pathways.

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