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Author Questionnaire 

1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Interview statements: Considering the Covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

4. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N

Protocol Length
Number of Shots: 24


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Carla C. Oliveira: The Gradient Fixation method, in which a glycerol gradient centrifugation is performed in the presence of a crosslinker, helps to identify interactions between proteins that bind transiently to multisubunit complexes [1].

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

REQUIRED: 

1.2. Moises R.A. Barros: The use of fixation reagents in the glycerol gradient stabilizes the binding of loose factors without the formation of precipitates, allowing the identification of the interactions of specific proteins with splicing subcomplexes [1].

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

OPTIONAL: 

1.3. Felipe A. Carvalho: The demonstration of any protocol helps first time users to learn information that may be difficult to understand from written text alone [1].

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





Protocol
2. Yeast Total Extract Preparation
2.1. For yeast total extract preparation, grow the yeast cells expressing one of the splicing factors fused to the TAP (tap) tag in 1 liter of YNB (Y-N-B)-glucose medium supplemented with the appropriate amino acids or nucleic bases [1-TXT]. 
2.1.1. WIDE: Talent adding yeast cells to medium TEXT: TAP: tandem affinity purification; YNB-glu: Yeast Nitrogen Basis supplemented with 2% m/v glucose
2.2. When the culture reaches an optical density at 600 nanometers of 1, collect the yeast cells by centrifugation in three 500-milliliter centrifuge bottles [1-TXT] and wash the cells two times in 10 milliliters of cold sterile water per wash [2].
2.2.1. Talent placing bottles in centrifuge TEXT: 10 min, 17,000 x g, 4 °C
2.2.2. Shot of pellet if visible, then water being added to tube
2.3. After the second wash, resuspend the cells in 1/10th of the cell volume of cold buffer A [1-TXT] and freeze 50-microliters drops of the yeast cell suspension in liquid nitrogen [2].
2.3.1. Talent adding buffer A to bottle, with buffer A container visible in frame TEXT: See text for all buffer, solution, and medium preparation details
2.3.2. Cells being dropped into liquid LN2
2.4. After freezing, grind the frozen cell pellets through six cycles at 20 hertz for 3 minutes in a ball mill device [1], immersing the container of frozen cells in liquid nitrogen at the end of each cycle [2].
2.4.1. Talent adding pellets to device Videographer: Important/difficult step
2.4.2. Talent immersing container in LN2 Videographer: Important/difficult step
2.5. After the last cycle, place the tubes containing the extracts into water at room temperature with occasional shaking [1]. Once melted, centrifuge to collect the extracts [2-TXT] and quantify the protein of the cleared supernatants by the BCA (B-C-A) method [3-TXT].
2.5.1. Talent placing tube in water/shaking tube
2.5.2. Talent placing tube(s) into centrifuge TEXT: 1 h, 45,000 x g, 4 °C
2.5.3. Talent opening BCA kit, with sample tubes visible in frame TEXT: BCA: bicinchoninic acid
2.6. Then fast freeze aliquots of the extracts in liquid nitrogen for minus 80-degree Celsius storage [1].
2.6.1. Talent freezing aliquot
3. Glycerol Gradient Preparation
3.1. To prepare a glycerol gradient, add a 0.1% final concentration of the crosslinking agent glutaraldehyde to a 30% glycerol in buffer A solution [1] and mix to homogenize [2].
3.1.1. WIDE: Talent adding glutaraldehyde to solution, with glutaraldehyde, 30% glycerol, and buffer A containers visible in frame
3.1.2. Talent mixing solution
3.2. Add 6 milliliters of cold 10% glycerol in buffer A solution to a 12-milliliter centrifuge tube [1] and use a Gradient Master device syringe equipped with a long needle to layer the 30% glycerol-glutaraldehyde solution at the bottom of the tube [2].
3.2.1. Talent adding solution to tube, with 10% glycerol solution container visible in frame Videographer: Important/difficult step
3.3. Carefully layer 200 microliters of a 7% glycerol in buffer A cushion to the top of the gradient [1] before adding approximately 2 milligrams of cell extract to the top of the tube [2].
3.3.1. 7% glycerol being added to tube, with 7% glycerol solution container visible in frame Videographer: Important step
3.3.2. Extract being added to tube, with extract tube visible in frame Videographer: Important step
3.4. Then use a Gradient Master device to create a linear glycerol gradient according to the manufacturer’s specifications [1].
3.4.1. Talent loading tube onto device Videographer: Important step
4. Extract Collection
4.1. After glycerol gradient generation, place the sample in a pre-cooled swing-bucket rotor [1] and collect the extract by centrifugation [2-TXT].
4.1.1. WIDE: Talent placing sample into rotor
4.1.2. Talent adjusting centrifuge settings TEXT: 16 h, 194,000 x g, 4 °C
4.2. Aliquot the sample from each 12-milliliter sample tube in twenty-four 500-microliter fractions [1] and use a peristaltic pump to push a 40% glycerol solution through the 10-30% gradient from the tube to the fraction collection [2].
4.2.1. Talent adding solution to tube(s) Videographer: Important step
4.2.2. Solution being pumped through tube to fraction collection Videographer: Important step
4.3. Then load 50 microliters of each fraction directly onto the nitrocellulose membranes on a dot blot [1] and use a primary antibody against CBP (C-B-P) to detect the protein on the immunoblot [2-TXT] and an appropriate secondary antibody as necessary [3].
4.3.1. Talent loading fraction onto membrane Videographer: Important step
4.3.2. Talent adding antibody, with antibody container visible in frame Videographer: Important step TEXT: CBP: calmodulin binding peptide
4.3.3. Antibody being added to blot, with antibody container visible in frame Videographer: Important step




Protocol Script Questions

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
3.2.-3.4., 4.2., 4.3.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
2.4., 3.2.


Results
5. [bookmark: _Hlk27388131]Results: Representative Transient Saccharomyces cerevisiae Spliceosome Subcomplex Interactor Detection

5.1. In the absence of crosslinker [1], Cwc24 (C-W-C-twenty-four) is concentrated between fractions 5 and 13, corresponding to complexes of about 80-200 megadaltons [2].

5.1.1. LAB MEDIA: Figure 1B
5.1.2. LAB MEDIA: Figure 1B Video Editor: please emphasize blue data line from fractions 5-13 

5.2. In the presence of the crosslinker, however, the position of Cwc24 on the gradient is shifted to fractions at the bottom of the gradient, corresponding to larger complexes [1].

5.2.1. LAB MEDIA: Figure 1B Video Editor: please emphasize orange data line from fractions 13-23

5.3. Comparing Cwc24 sedimentation to that of the U5 (U-five) snRNP (snurp) subunit Prp8 (P-R-P eight) and the NTC (N-T-C) subunit Prp19 [1-TXT] reveals that Cwc24 is concentrated in the same fractions [2] but, because it associates transiently with the spliceosome, it is also present in the lighter fractions [3].

5.3.1. LAB MEDIA: Figure 2A Video Editor: please sequentially add/emphasize Cwc24, Prp8, and Prp19 blots TEXT: snRNP: small nuclear ribonucleoprotein; NTC: NineTeen Complex
5.3.2. LAB MEDIA: Figure 2B Video Editor: please emphasize add vertical lines at fractions 13 and 23 to emphasize all three data lines peaking in same range OR emphasize blue data line from fractions 13-23
5.3.3. LAB MEDIA: Figure 2B Video Editor: please emphasize blue data line from fractions 5-12

5.4. Interestingly, fractions 11 and 12 are those in which Prp8 and 19 start to concentrate [1], suggesting that this is the portion of the gradient where the Bact complex begins to sediment [2].

5.4.1. LAB MEDIA: Figure 2B Video Editor: please emphasize orange and green lines from fractions 11-12
5.4.2. LAB MEDIA: Figure 2B

5.5. Western blot analysis of fractions 11 and 12 [1] reveals Prp8 and 19 signals as smears that barely enter an 8% acrylamide gel, showing that they are indeed part of large complexes [2].

5.5.1. LAB MEDIA: Figure 3
5.5.2. LAB MEDIA: Figure 3 Video Editor: please emphasize Prp8 and Prp19 lanes/smears

5.6. Cwc24 is also present in fraction 12 but in a much lower concentration, consistent with its transient binding to the Bact complex [1]. Taken together, these results show that glutaraldehyde can be used as a crosslinker to stabilize the binding of transient factors to splicing subcomplexes [2].

5.6.1. LAB MEDIA: Figure 3 Video Editor: please emphasize Cwc24 Fraction 12 lane
5.6.2. LAB MEDIA: Figure 3





Conclusion
6. Conclusion Interview Statements
6.1. Carla C. Oliveira: This method can be applied to the study of any dynamic multisubunit complexes that associate transiently with some of their components, such as the spliceosome [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
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