[image: ]DRAFT: DO NOT USE FOR FILMING

Submission ID #: 70393
Scriptwriter Name: Poornima G
Project Page Link: https://review.jove.com/account/file-uploader?src=21469913 

Title: Rapid Production of Recombinant Human SLFN14 Ribonuclease and Stoichiometric Analysis by Mass Photometry

Authors and Affiliations: 
Cole D. Masuga1, Justin Van Riper2,3, and Monica C. Pillon1

1Department of Structural Biology, Jacobs School of Medicine and Biomedical Sciences, University at Buffalo
2Verna and Marrs McLean Department of Biochemistry and Molecular Pharmacology, Baylor College of Medicine
3Therapeutic Innovation Center (THINC), Baylor College of Medicine



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


Corresponding Authors: 
[bookmark: _Hlk25233958]Monica C. Pillon 	mpillon@buffalo.edu


Email Addresses for All Authors: 
Cole D. Masuga 	colemasu@buffalo.edu
Justin Van Riper	Justin.VanRiper@bcm.edu
Monica C. Pillon 	mpillon@buffalo.edu




Author Questionnaire

1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

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


4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.  
If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position


To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)


Current Protocol Length
Number of Steps: 25
Number of Shots: 51 (16 SC) 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context.
Answers will be slightly edited in accordance with the journal guidelines

INTRODUCTION:
REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter full author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Enter full author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. Enter full author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

CONCLUSION:
What does this protocol allow researchers to study or measure?
1. 
1.1. 
1.2. 
1.3. 
1.4. Enter full 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 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter full 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 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
1.6. Enter full 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 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. Enter full 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 20 or fewer words.

Videographer: Obtain headshots for all authors available at the filming location.



Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 	Comment by Poornima  G: Authors: Please check all the pronunciation guides written in red italics below and post a comment at the respective guide if any changes are required
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 

2. Harvesting Mammalian Cells Expressing SLFN14Myc-Flag 
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, seed mammalian HEK293 suspension cells and incubate them at 37 degrees Celsius [1-TXT]. Using trypan blue stain and a cell counter, verify that the cell count is between 1.2 and 1.8 million cells per milliliter [2] and that the viability is greater than 90 percent [3].
2.1.1. WIDE: Talent placing the cell culture into the incubator set to 37 degrees Celsius. TXT: 125 rpm; 8% CO2; 75-80% humidity; 24 - 32 h
2.1.2. Talent mixing the cells with trypan blue in a tube.
2.1.3. Talent loading cells into a cell counter.

2.2. In a conical tube, add 320 micrograms of purified plasmid DNA encoding the recombinant SLFN14-Myc–Flag (S-L-F-14-mik-flag) gene to 8 milliliters of serum-free transfection medium [1] and incubate for 5 minutes at 20 to 25 degrees Celsius [2].
2.2.1. Talent pipetting purified plasmid deoxyribonucleic acid into a conical tube containing serum-free transfection medium.
2.2.2. Talent placing the sample in an incubator.

2.3. At the same time, add 960 micrograms of 0.22 micrometer filter-sterilized PEI to 8 milliliters of serum-free transfection medium [1-TXT].
2.3.1. Talent pipetting filter-sterilized PEI into another tube with serum-free transfection medium. TXT: PEI: Polyethylenimine; Incubate for 5 min (20 - 25 C)

2.4. Now, slowly add the PEI mixture dropwise to the recombinant plasmid DNA solution and incubate the combined solution for 15 minutes at 20 to 25 degrees Celsius [1]. Next, slowly add 16 milliliters of the DNA-PEI mixture dropwise to the prepared cells [2].
2.4.1. Talent adding the PEI mixture dropwise into the deoxyribonucleic acid solution and, then setting the tube aside to incubate.
2.4.2. Talent adding the DNA/PEI mixture dropwise into the cell culture flask using a pipette.

2.5. Incubate the cells at 37 degrees Celsius and 125 revolutions per minute in an atmosphere of 8 percent carbon dioxide for 48 hours [1-TXT]. Then, decant 40 milliliters of transfected cells into eight conical tubes [2]. Harvest the transfected cells by centrifuging at 400 g for 5 minutes at 20 to 25 degrees Celsius [3].
2.5.1. Talent placing the transfected cell flask back into the incubator. TXT: 75 – 80% humidity 
2.5.2. Talent pouring equal volumes of transfected cells from the flask into eight conical tubes arranged on the bench.
2.5.3. Talent placing the conical tubes into a centrifuge and closing the lid to begin centrifugation.


2.6. Resuspend each transfected cell pellet with 225 microliters of chilled Resuspension Buffer for a total of 900 microliters across four pellets [1]. Transfer the combined resuspended cells to a 2-milliliter microcentrifuge tube that has been pre-chilled on ice [2].
2.6.1. Talent pipetting chilled Resuspension Buffer into a tube with pellet.
2.6.2. Talent transferring the resuspended cell solution into a microcentrifuge tube resting on an ice-filled rack.

2.7. Incubate the microcentrifuge tube horizontally on a nutator for 30 minutes at 4 degrees Celsius [1]. Then, clarify the cell lysate by centrifugation at 21,300 g for 20 minutes at 4 degrees Celsius [2].
2.7.1. Talent placing the tube horizontally on a nutator and switching on the device to begin incubation.
2.7.2. Talent placing the microcentrifuge tube into the centrifuge and closing the lid to start the spin.




3. Protein Affinity Capture for Recombinant SLFN14MycFlag Purification
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. Combine the clarified lysate with the equilibrated anti-Flag resin in a microcentrifuge tube [1] and incubate the mixture horizontally on a nutator for 60 minutes at 4 degrees Celsius [2].
3.1.1. Talent pipetting the clarified lysate into the tube containing anti-Flag resin and gently mixing.
3.1.2. Talent placing the microcentrifuge tube on its side on a nutator and starting the incubation.

3.2. Centrifuge the lysate-resin mixture at 8,000 g for 2 minutes at 4 degrees Celsius to pellet the resin [1]. Discard approximately 700 microliters of supernatant carefully without disturbing the resin pellet [2].
3.2.1. Talent placing the tube in a centrifuge and closing the lid to begin the spin.
3.2.2. Talent slowly aspirating the supernatant while visually monitoring the resin pellet to avoid disruption.

3.3. Now, resuspend the remaining resin-supernatant mixture and transfer it to an empty 800-microliter capacity spin column inserted into a 2-milliliter microcentrifuge tube [1]. Centrifuge the spin column at 1,000 g for 2 minutes at 4 degrees Celsius [2].
3.3.1. Talent pipetting up and down to resuspend the resin and transferring the entire contents into the spin column seated in a collection tube.
3.3.2. Talent placing the spin column into a centrifuge.

3.4. After discarding the flow-through, rinse the microcentrifuge tube used previously with 500 microliters of High Salt Wash Buffer and transfer the rinse to the spin column [1]. Centrifuge the spin column at 1,000 g for 2 minutes at 4 degrees Celsius and discard the flow-through [2].
3.4.1. Talent rinsing the tube with High Salt Wash Buffer, then pipetting the solution into the spin column.
3.4.2. Talent removing the tube from the centrifuge and discarding the flow-through.


3.5. Now, add 500 microliters of High Salt Wash Buffer to the spin column [1] and centrifuge at 1,000 g for 2 minutes at 4 degrees Celsius [2-TXT]. 
3.5.1. Talent adding High Salt Wash Buffer to the column.
3.5.2. Talent placing the column in centrifuge. TXT: Repeat the wash step 3x more

3.6. After 4 washes in total, add 55 microliters of 3-x-Flag Elution Buffer directly over the resin [1]. Incubate the spin column vertically on a nutator for 60 minutes at 4 degrees Celsius [2].
3.6.1. Talent pipetting the elution buffer carefully onto the resin bed in the spin column.
3.6.2. Talent placing the spin column upright on a nutator and beginning the incubation.

3.7. Centrifuge the column as demonstrated earlier to collect the eluted recombinant SLFN14Myc-Flag protein [1].
3.7.1. Talent placing the column in a centrifuge and starting the spin.


3.8. Add 100 microliters of the combined anti-Flag resin eluate to the center of the spin desalting column bed without disrupting the resin [1]. Elute the recombinant SLFN14Myc–Flag protein by centrifuging the spin desalting column at 700 g for 2 minutes at 4 degrees Celsius [2].
3.8.1. Talent carefully pipetting 100 microliters of eluate onto the center of the column bed without touching or disturbing the resin.
3.8.2. Talent placing the spin desalting column into a centrifuge and starting the spin.

3.9. Measure the absorbance at 260 and 280 nanometers from 2 microliters of recovered recombinant protein using a microvolume spectrophotometer [1]. Authors: Please check if this statement is correct
3.9.1. Talent loading 2 microliters of sample onto the spectrophotometer pedestal and starting the absorbance reading.


4. Analyzing Broad Range Protein Standards
Demonstrator: Click here to enter name of demonstrator(s) 
4.1. Add 10 microliters of 0.22 micrometer filtered Low or High Salt Desalting Buffer into the empty well [1] and close the lid [2].
4.1.1. Talent pipetting Desalting Buffer into the sample well.
4.1.2. Talent gently closing the lid over the sample well.

4.2. Under Find focus, click droplet dilution in the Acquire-MP software to determine the correct focus of the sample well [1].
4.2.1. SCREEN: Show the AcquireMP software interface with the user selecting Find focus and then clicking droplet dilution.

4.3. Then, add 10 microliters of the 5x calibrant working stock to the buffer droplet and gently pipette up and down to mix the solution [1] and close the lid over the sample [2].
4.3.1. Talent pipetting 5x calibrant into the droplet and mixing gently with a pipette.
4.3.2. Talent lowering the lid over the sample well after mixing.

4.4. Examine the instrument settings to confirm the values for motion, signal, saturation, and sharpness are stable and optimal [1]. Click record in the Acquire-MP software to record a 60-second video [2]. Save the result file with a descriptive title and timestamp in the .mpr (dot-M-P-R) format [2].
4.4.1. SCREEN: Show the live display of the instrument settings window, with highlighted values for motion, signal, saturation, and sharpness indicating stable readings.
4.4.2. SCREEN: Show the AcquireMP interface with the user clicking the record button and the video timer starting.
4.4.3. SCREEN: Show the user entering a filename with date and time in the save dialog box and saving the .mpr file.

[bookmark: _Hlk162020732][bookmark: _Hlk203170338]Authors: Please create screen capture videos of the shots labeled as SCREEN, write a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21469913  

5. Creating a Calibration Curve and Calculating the Molecular Mass and Stoichiometry of Recombinant Protein

Demonstrator: Click here to enter name of demonstrator(s) 
5.1. Under Measurements, click the + open (plus open) button and navigate to the calibrant result file [1] and double click on the listed protein standards file to open the results [2].
5.1.1. SCREEN: Show the user interface of the software with the mouse clicking + pen and browsing to select the calibrant result file.
5.1.2. SCREEN: Show the user double-clicking the file name and the data plot of protein standards appearing on screen.

5.2. Under Plot configuration, adjust the contrast boundaries to 0.0 and minus 0.03, respectively [1]. Manually define a Gaussian curve for the first four protein standard peaks by dragging the cursor across each individual peak [2].
5.2.1. SCREEN: Show the Plot configuration panel with the user manually setting the contrast boundary values.
5.2.2. SCREEN: Show the cursor being dragged across four peaks one at a time to define Gaussian fits.

5.3. Then, click Create and select Mass calibration from the menu [1]. Under the Calibrant header, assign each fitted calibrant peak to its known molecular mass of 86, 172, 258, and 344 kilodaltons [1].
5.3.1. SCREEN: Show the user clicking Create, selecting Mass calibration, and the calibration panel appearing.
5.3.2. SCREEN: Show the user entering the corresponding molecular mass values next to each peak label under the Calibrant section.

5.4. Verify the calibration curve shows an R-squared value close to 1 and a maximum mass error below 2 percent [1]. Under Measurements in the DiscoverMP software, click the + open button to select the result file for SLFN14Myc–Flag protein [1].
5.4.1. SCREEN: Show a plot of the calibration curve with the R-squared and MME values clearly displayed in a results box.
5.4.2. SCREEN: Show the user navigating to and selecting the result file from a file browser window.

5.5. Then, under Calibrations, double click on the calibration curve file to apply the calibration [1]. Manually define a Gaussian curve for each observed SLFN14Myc–Flag species by dragging the cursor across each peak to obtain a calculated molecular mass value [2].
5.5.1. SCREEN: Show the user double-clicking the calibration file, and the calibration being applied to the dataset.
5.5.2. SCREEN: Show the user dragging across several distinct peaks, each fit with a Gaussian curve and mass values being calculated.

5.6. Finally, calculate the average molecular mass for each oligomeric species from three independent measurements, along with the standard deviation [1]. Determine the stoichiometry of recombinant SLFN14Myc–Flag protein by evaluating the average calculated molecular mass relative to integer multiples of the theoretical protomer mass [2].
5.6.1. SCREEN: Display a spreadsheet or summary table with three molecular mass values per species, including calculated averages and standard deviations.
5.6.2. SCREEN: Show a calculation interface or notes panel where the showing average measured masses with theoretical multiples to assess stoichiometry.






Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 175.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 	Comment by Poornima  G: Authors: Please check if the narration is correct and if the figures and areas being highlighted match with the narration


6.1. SLFN14MycFlag protein was purified from HEK293 cells using anti-Flag affinity chromatography followed by size exclusion chromatography [1]. A representative SDS-PAGE gel showed successful purification of the protein, with a strong band appearing in the elution lane [2].
6.1.1. LAB MEDIA: Figure 2B
6.1.2. LAB MEDIA: Figure 2B. Video editor: Highlight the dark band in lane "E" pointed by the black arrow.

6.2. Mass photometry of protein standards showed distinct peaks corresponding to 86, 172, 258, and 344 kilodaltons [1], and produced a calibration curve with a perfect R² value of 1 and maximum mass error of 0.3% [2].
6.2.1. LAB MEDIA: Figure 3A. Video editor: Show the four peaks labeled S86, S172, S258, and S344 on the mass distribution plot.
6.2.2. LAB MEDIA: Figure 3B. Video editor: Zoom in on the linear plot and box showing  R² = 1.00 and MME = 0.3%.

6.3. Under physiological salt conditions, SLFN14MycFlag protein formed two species with molecular masses of about 242 kilodaltons and 472 kilodaltons, both higher than the theoretical dimer and tetramer masses [1].
6.3.1. LAB MEDIA: Figure 3C. Video editor: Highlight the labeled peaks for the SLFN14MycFlag dimer at 241 kilodaltons and tetramer at 474 kilodaltons.

6.4. An elevated 260 by 280 nanometer absorbance ratio of 1.6 ± 0.0047 indicated the presence of nucleic acids in the SLFN14MycFlag sample [1], which was confirmed by RNA-specific dye quantification detecting approximately 3.4 to 3.5 micrograms of RNA [2].
6.4.1. LAB MEDIA: Figure 4A. Video editor: Show the absorbance value "A260/A280 = 1.6" next to the cartoon of SLFN14 with RNA bound.
6.4.2. LAB MEDIA: Figure 4A. Video editor: Highlight the red label “RNA ~3.5 µg” near the eluted sample graphic.

6.5. In high salt conditions, SLFN14MycFlag protein formed two species with molecular masses of around 111 and 219 kilodaltons, which matched theoretical monomer and dimer values, suggesting RNA release [1].
6.5.1. LAB MEDIA: Figure 4B. Video editor: Highlight the peak labeled "SLFN14 monomer (111 kDa)" and the peak labeled "SLFN14 dimer (218 kDa)".

[bookmark: _Hlk215154137][bookmark: _Hlk215844323]NOTE to the Authors:

You have two options for filming and submitting the SCREEN footage:

Option 1: Uploading Separate Clips (Highly Recommended)

Please upload a separate video file for each SCREEN shot (tagged as SCREEN), naming the file according to the shot number (e.g., 2.4.3, 1.5.1, 3.2.1, 3.1.3, etc.).

- Each clip must be a maximum of 20 to 25 seconds to match the voice narration.
- If an action takes longer, provide only the best, most representative 20-25 second segment.



Option 2: Uploading a Single Continuous Video

If you prefer to record all steps together and upload a single video file, that is acceptable. In this case, you must write the precise timestamp for each shot within the script.

For example, if the action described in shot 2.1.2 is present in the file xxx.mp4 and occurs between timestamps 00:30 and 00:45 , then write the following in the script after each shot description or as a comment bubble.
(write the file name and timestamp after each shot): [File name] [Start Time]-[End Time]
 

- Example 	2.1.2  SCREEN: performing ...........action. xxx.mp4 00:30-00:45
1.2.2 SCREEN: cutting the…..........action. xxx.mp4 01:10-01:20

- The duration between the start and end times for each shot must be limited to 20 to 25 seconds.

- If a shot is longer than 25 seconds, choose two short segments (one at the beginning and one at the end) that collectively do not exceed 25 seconds.
- Example: 3.1.1 SCREEN: inserting a needle... xxx.mp4 00:00-00:10 and 02:30-02:40
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