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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (No)  
Can you record movies/images using your own microscope camera? (No)
2. Does your protocol include software usage? (No)
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. 
UV elution steps 5-1 to 5.4
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. 
Avoiding overheating samples during UV elution (step 5.3)
5. Will the filming need to take place in multiple locations? (Yes)
A laboratory room and cold room, very close to each other


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. Zbigniew Dominski: This method should be of interest to researchers who are trying to isolate RNA-protein complexes and identify their composition by mass spectrometry. We believe our protocol will be especially useful for purifying complexes that exist in cells in limiting amounts and tend to dissociate during long, multi-step purification procedures [1].

1.1.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

1.2. Aleksandra Skrajna: The main advantage of this method is that it involves only a single purification step and could be used with RNA binding sites of any length and sequence [1].

1.2.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.


Introduction of Demonstrator: (Said by you on camera)

1.3. Author Name: Demonstrating some of the steps in this procedure will be Xiao-cui Yang, a research technician in our group from my laboratory.

1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.






Section - Protocol
2. Substrate Preparation
2.1. For binding sites significantly longer than 65 nucleotides, obtain T7-generated RNA and an adaptor pcB oligonucleotide as outlined in the text protocol [1-TXT]. Mix 20 picomoles of the RNA with 100 picomoles of the adaptor oligonucleotide in a 1.5-milliliter tube containing 100 microliters of binder buffer [2-TXT].
2.1.1. MED: Establishing shot of the talent approaching the lab bench, where the vessels containing the T7-generated RNA and adaptor pcB oligonucleotide are placed. TEXT: See text for details on sites <65 nucleotides
2.1.2. MED: Talent mixes the RNA with the adaptor oligonucleotide in a 1.5 mL tube that contains binding buffer.  TEXT: See text for buffer composition.
2.2. Place the tube in boiling water, and let it incubate for 5 minutes [1]. Then, allow the water to cool down to room temperature [2].
2.2.1. MED: Talent places the tube into boiling water, and then sets a timer for 5 minutes.
2.2.2. MED: Talent turns the heat off so that the water will begin cooling down.

3. Complex Assembly
3.1. First, supplement 1 milliliter of a mouse nuclear extract with 80 millimolar EDTA at pH 8 to a final concentration of 10 millimolar [1]. Then, add between 5 and 10 picomoles of the RNA substrate that has been tagged with the pcB moiety [2].
3.1.1. MED: Talent mixes 1 mL of mouse nuclear extract with EDTA.
3.1.2. MED: Talent adds RNA substrate to the tube.
3.2. Incubate one ice for 5 minutes, making sure to occasionally mix the sample [1]. Next, use a pre-cooled microcentrifuge at 4 degrees Celsius to centrifuge the mixture at 10,000 x g for 10 minutes to remove any potential precipitates [2]. Carefully collect the supernatant into a new tube on ice, while being careful to avoid transferring the pellet [3].
3.2.1. MED: Talent removes the tube from the ice bucket and mixes it.
3.2.2. MED: Talent places the tube into a centrifuge, closes the centrifuge lid, and then turns the centrifuge on.
3.2.3. CU: Close up of the supernatant being carefully collected to a new tube that is placed on ice.
4. Immobilization of the RNA/protein Complexes on Streptavidin Beads
4.1. Transfer approximately 100 microliters of streptavidin agarose bead suspension to a 1.5-milliliter tube [1]. 
4.1.1. MED: Talent transfers the streptavidin agarose bead suspension into a 1.5 mL tube.
4.2. Add approximately 1 milliliter of binding buffer to begin washing the beads [1]. Centrifuge the tube at 25 x g for 2 – 3 minutes [2], and aspirate the supernatant [3]. Repeat this washing and centrifugation process 2 – 3 times to equilibrate the beads with the binding buffer [4].
4.2.1. MED: Talent adds binding buffer to the tube.
4.2.2. MED: Talent places the tube into a centrifuge and closes the centrifuge lid.
4.2.3. MED: Talent aspirates the supernatant.
4.2.4. MED: Talent adds binding buffer to the tube, and then places the tube in the centrifuge. Alternatively, any action in this washing process can be filmed for this shot.
4.3. Load the previously collected supernatant – which contains the assembled complex – over the equilibrated beads [1]. Using a tube rotator, rotate the tube for 1 hour at 4 degrees Celsius to immobilize the RNA and bound complexes onto the beads [2].
4.3.1. MED: Talent loads the previously collected supernatant over the beads.
4.3.2. MED: Talent places the tube in the rotator.
4.4. Next, spin the tube at 25 x g for 2 – 3 minutes to collect the beads at the bottom of the tube [1]. Aspirate the supernatant [2], and rinse the beads twice with binding buffer using the previously described washing process [3-TXT].
4.4.1. MED: Talent places the tube into a centrifuge, and then closes the centrifuge lid.
4.4.2. MED: Talent aspirates the supernatant.
4.4.3. MED: Talent adds binding buffer to the tube, and then places the tube in the centrifuge. Alternatively, any action in this washing process can be filmed for this shot. TEXT: Use 1 mL of binding buffer per wash.
4.5. After removing the supernatant of the second wash [1], add 1 milliliter of binding buffer [2] and rotate the sample for 1 hour at 4 degrees Celsius [3]. Spin down the sample at 25 x g for 2 – 3 minutes [4].
4.5.1. MED: Talent aspirates the supernatant.
4.5.2. MED: Talent adds binding buffer to the tube.
4.5.3. MED: Talent places the tube on a rotator. If possible, have the timer in the show to show that the washing takes 60 minutes.
4.5.4. MED: Talent places the tube in a centrifuge, and closes the centrifuge lid.
4.6. Next, add 1 milliliter of binding buffer and transfer the suspension to a new tube [1]. Rotate the sample at 4 degrees Celsius for up to one hour [2].
4.6.1. MED: Talent adds binding buffer to the tube, and then transfers the suspension to a new tube.
4.6.2. MED: Talent places the tube on a rotator. Alternatively, film a CU shot of the tube on the rotator.
4.7. Centrifuge the immobilized complexes at 25 x g for 2 – 3 minutes [1]. Then, aspirate supernatant and add 200 microliters of binding buffer [2]. Transfer the beads to a 500 microliter tube [3].
4.7.1. MED: Talent places the tube in a centrifuge, and then closes the centrifuge lid.
4.7.2. MED: Talent aspirates the supernatant and adds binding buffer to the tube. [Shots 4.7.2 and 4.7.3 combined] (Author Comment: This step was connected with the second, once you add binding buffer you want to transfer the mix in one step pipetting up and down)
4.7.3. MED: Talent transfers the beads to the described tube.
5. UV-Elution
5.1. Turn on a high intensity UV lamp – that emits UV light at 365 nanometers – and allow it to reach full brilliance [1-TXT]. Fill up the bottom of a Petri dish with tightly packed ice [2], stacking it over the dish’s lid [3].
5.1.1. MED: Talent turns on a UV light and leaves it on. Alternatively, film the talent turning on the lamp, and then film extra footage of the lamp as it reaches full brilliance. TEXT: Warning: Avoid eye and skin exposure
5.1.2. MED: Talent fills up the bottom of a Petri dish with tightly packed ice.
5.1.3. CU: Close up on the Petri dish, showing that the ice is stacked over the dish’s lid. 
5.2. Briefly vortex the tube containing the immobilized complexes [1]. Then, place it horizontally on the ice [2], and cover it with the pre-warmed lamp – making sure that the sample is 2 – 3 centimeters from the surface of the bulb [3].
5.2.1. MED: Talent vortexes the tube.
5.2.2. CU: Talent places the tube horizontally on the ice.
5.2.3. MED: Talent moves the UV lamp over the tube, and checks to make sure they are close. If it is possible to film a CU shot – illustrating the tube’s distance to the lamp – do so. (Author Comment: We filmed the ruler showing the height of the elevated petri dish)
5.3. Irradiate the sample for a total of 30 minutes [1], while frequently inverting [2] and vortexing the tube to ensure uniform exposure and to prevent overheating [5.3.2A]. After this, spin down the beads at 25 x g for 2 – 3 minutes and collect the supernatant [3].
5.3.1. MED: Talent sets a timer for 30 minutes.
5.3.2. MED: Talent picks up the tube and inverts it, and then vortexes it. (Author Comment: This was broken into two steps. One thing is frequently inverting (every 3 min) and the other vortexing a couple of times during the procedure.) (Editor: I’ve marked 5.3.2 and 5.3.2A to occur where the actions are mentioned. However, both shots can be shown side-by-side during the entire VO if that looks better)
5.3.2A. [Added Shot]: Talent vortexes the tube.
5.3.3. MED: Talent places the tube into a centrifuge, and closes the centrifuge lid.
5.4. Centrifuge this supernatant once more using the same conditions [1]. Collect the resulting supernatant [2], making sure to leave a small amount at the bottom of the tube to avoid transferring and residual beads [3].
5.4.0. [Added Shot]: Talent transfers the supernatant to a new tube
5.4.1. MED: Talent places the tube into a centrifuge and turns the centrifuge on. Videographer: Make sure this is filmed from a different angle, or is otherwise visually distinct, from 5.3.3. (Author Comment: Prior to this step we filmed taking and placing the UV-eluted supernatant to a new tube.) (Editor: The added shot, which I’ve included above, does not need to be shown. The VO implies that the supernatant should be transferred. If the authors insist it be shown, we can add a line of VO indicating that the supernatant is transferred first)
5.4.2. MED: Talent begins to collect the supernatant.
5.4.3. CU: Close up as the supernatant is collected, showing that a small amount is left at the bottom of the tube.

6. Sample Analysis by Silver Staining Followed by Mass Spectrometry
6.1. Using SDS-PAGE electrophoresis, separate a fraction of the UV-eluted supernatant and the corresponding fraction from the material left on the beads after UV-elution [1].
6.1.1. MED: Establishing shot of the talent approaching a lab bench, where all the electrophoresis materials are laid out, and begins to work. Alternatively, any action taken during the electrophoresis process can be shown here. Talent loads a gel with protein samples. In the next scene that normally happens at the end of gel electrophoresis, talent separates two glass plates and places the gel in a fixer solution
6.2. [bookmark: _GoBack]Next, use a commercially available silver staining kit to stain the gel [1]. Evaluate the efficiency of UV-elution by comparing the intensities of the proteins present in the UV-eluted supernatant and those left on the beads following UV-irradiation [2].
6.2.1. MED: Talent uses a silver staining kit to stain the gel. Any action taken during the staining process can be shown here.
6.2.2. MED: Talent looks over a completed gel to evaluate the efficiency of the UV-elution. If possible, also film a CU shot of the gel to illustrate it being evaluated more clearly.
6.3. Excise the protein bands of interest [1], and determine their identities by mass spectroscopy [2-TXT]. After this, directly analyze a fraction of the UV-eluted supernatant by mass spectrometry to determine the entire proteome of the purified material in an unbiased manner [3].
6.3.1. MED: Talent excises a protein band of interest.
6.3.2. MED: Talent, at the workstation computer, reviews previously obtained mass spectroscopy data for the excised bands. TEXT: Yang, X. C. et al. Molecular and Cellular Biology. (2013).; Skrajna, A., et al. Nucleic Acids Research. (2018).
6.3.3. MED: Talent, still at the workstation computer, reviews previously obtained data for a fraction of the UV-eluted supernatant.






Section – Results
7. Results: Analysis of UV-eluted Complexes
7.1. In this study, stem-loop RNA tagged with photo-cleavable biotin is incubated with 1 milliliter of a cytoplasmic S100 extract obtained from mouse myeloma cells, and the effect and efficiency of UV-elution is analyzed by silver staining [1].
7.1.1. LAB MEDIA: Figure 1. Video Editor: Show only Figure 1B. Hide the text to the right, which list the protein identities.
7.2. A number of proteins are detected on the streptavidin beads before UV-elution [1]. Irradiation with long wave UV releases only some of these proteins into the supernatant [2], leaving a nonspecific background on the beads [3]. This emphasizes the importance of the UV-elution step [4].
7.2.1. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1B. Emphasize lane 1 (Titled “Beads (input)”).
7.2.2. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1B. Emphasize lane 3 (Titled “UV-Sup”).
7.2.3. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1B. Emphasize lane 2 (Titled “UV-Beads”).
7.2.4. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1B. Remove all emphasis and hold on the figure for this voiceover narration.
7.3. Mass spectroscopy identifies the major UV-eluted proteins as 3’hExo (“three-prime-hex-oh”) and SLBP (“S-L-B-P”) [1] – with SLPB being represented by both the full-length protein and a number of shorter degradation products [2]. Smaller amounts of other proteins, identified as various RNA binding proteins, are also selectively released into solution by the UV irradiation [3].
7.3.1. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1B. Reveal the text for 3’hExo, SLBP FL and SLBP DP when they are mentioned in the voiceover narration.
7.3.2. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1B. Emphasize the indicated band for SLBP FL when the full-length protein is mentioned. Emphasize the indicated bands for SLBP when the degradation products are mentioned.
7.3.3. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1B. Emphasize the bands indicated for RBPs
7.4. UV-elution of immobilized Drosophila histone pre-mRNA tagged with photo-cleavable biotin incubated with a nuclear extract [1] resulted in a selective release of only a small number of proteins into the supernatant [2], with an intense background of non-specific proteins remaining on the beads [3]. 
7.4.1. LAB MEDIA: Figure 2. Video Editor: Show only Figure 2B.
7.4.2. LAB MEDIA: Figure 2. Video Editor: Still show only Figure 2B. Emphasize lane 1 (the No lane under the “UV-Sups” header).
7.4.3. LAB MEDIA: Figure 2. Video Editor: Still show only Figure 2B. Emphasize lane 3 (the No lane under the “UV-Beads” header).
7.5. Mass spectroscopy identifies these proteins to be components of the U7 snRNP (“You-seven S-N-R-N-P”) [1]. They are not detected in the presence of processing competitors that block binding of U7 snRNP to histone pre-mRNA [2].
7.5.1. LAB MEDIA: Figure 2. Video Editor: Still show only Figure 2B. Emphasize each of the labeled bands (letters A – I) in lane 1.
7.5.2. LAB MEDIA: Figure 2. Video Editor: Still show only Figure 2B. Emphasize lane 2.



Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

8.1. Aleksandra Skrajna: It is important to use high intensity UV lamp and place it in close distance to the irradiated sample, while also making sure it doesn’t overheat [1] [2].

8.1.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

8.1.2. Use shot 5.1.1
8.2. Aleksandra Skrajna: The UV-elution method yields native RNA/protein complexes that lack major contaminants and are directly suitable for additional purification steps and functional assays [1].

8.2.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
8.3. Aleksandra Skrajna: Remember to avoid eye and skin exposure during UV irradiation [1].

8.3.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
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