[image: ]DRAFT: DO NOT USE FOR FILMING

Submission ID #: 61994
Scriptwriter Name: Bridget Colvin 
Project Page Link: https://www.jove.com/account/file-uploader?src=18908218
  
Title: Utilization of Grafix for the Detection of Transient Interactors of Saccharomyces cerevisiae Spliceosome Subcomplexes

Authors and Affiliations: Felipe A. Carvalho1, Moises R. A. Barros1, Thierry P. F. Girotto1, M. Griselda Perona1, and Carla C. Oliveira1

1Department of Biochemistry, Institute of Chemistry, University of Sao Paulo

☐   All author names are spelled correctly, and the affiliations are correct (city/state/country information not included in video title page).

Corresponding Author:
Carla C. Oliveira	
ccoliv@iq.usp.br		

Co-Authors:
fcarv@iq.usp.br 
moises.barros@usp.br  
Thierry.pueblo@hotmail.com 
gperona88@gmail.com  

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. 

☐ 	Interviewees self-record interview statements outside of the filming date. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

☐ 	Author interview statement opt out (interview statements removed completely from paper). 

4. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.
 

· To ensure that your script can be filmed in one day, the Introduction, Protocol, and Conclusion sections are restricted to 55 shots (i.e., designated as 1.1.1., 1.2.1., etc). 

Protocol Length
Number of Shots: 24


Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Fill out both required statements. One optional statement may also be selected.
· Please answer in full sentences in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

REQUIRED: What is the main advantage of this technique?

1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?

1.4. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

OPTIONAL: Why is visual demonstration of this method critical?

1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

Is each interview statement 30 words or fewer? ☐ Yes
Has any author been assigned more than two statements? ☐ No

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.[1][2].

1.7.1. INTERVIEW: Author saying the above
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera




Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.
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 (T-A-P) tag in 1 liter of YNB-glu medium supplemented with the appropriate amino acids or nucleic bases [1-TXT].	Comment by Bridget Colvin: Authors: How do you want out voiceover talent to say the name of this medium? “Y-N-B-glucose”?
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/second 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
2.4.2. Talent immersing container in LN2
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
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
3.3.2. Extract being added to tube, with extract tube visible in frame
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
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)
4.2.2. Solution being pumped through tube to fraction collection
4.3. 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
4.3.2. Talent adding antibody, with antibody container visible in frame TEXT: CBP: cAMP response element-binding protein (CREB)-binding protein
4.3.3. Antibody being added to blot, with antibody container visible in frame






Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

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.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.


Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 204. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
· Notes in blue italics are for JoVE’s video editor.
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 prion protein 8 and the NTC (N-T-C) subunit prion protein 19 [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 prion proteins 8 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 prion proteins 8 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
Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Please answer one or two of the statements.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will deliver the statement. 

What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
6.1. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  

Is each interview statement 30 words or fewer? ☐ Yes

Thank you for addressing our questions. We will incorporate your answers and suggestions and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.



 2020, Journal of Visualized Experiments		Page 9 of 9
image1.png




