

[image: ]DRAFT: DO NOT USE FOR FILMING

Submission ID #: 66881
Scriptwriter Name: Sri Lakshmi Priya
Project Page Link: https://review.jove.com/account/file-uploader?src=20398753

Title: Isolation of Subcellular Ribosome Subpopulations Based on Recombinant Peptide Tag-specific Location-restricted Illumination-enhanced Biotinylation 

Authors and Affiliations: 
Adele Xu, Kitra Cates, Craig Kerr, Kelsie Wysong, Maria Barna

Department of Genetics, Stanford School of Medicine

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


Corresponding Authors: 
[bookmark: _Hlk25233958]Maria Barna					mbarna@stanford.edu

Email Addresses for All Authors: 
Adele Xu					adelexu@stanford.edu
Kitra Cates					klcates@stanford.edu
Craig Kerr					kerrc15@gmail.com
Kelsie Wysong					kwysong@alumni.stanford.edu
Maria Barna					mbarna@stanford.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:  28
Number of Shots:  55

Interviews
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

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to 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 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
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 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. 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 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. 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 20 or fewer words.

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

Are there any additional methods or analyses that can be performed following this procedure?
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 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 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.

Ethics Title Card	Comment by Lakshmi Priya: Authors: Please fill in the ethics statement
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) or equivalent body at (insert Institutional Name)
OR
This research has been approved by the Institutional Review Board (IRB) or equivalent body at (insert Institutional Name)



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. 
· 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. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Activation of ALIBi and Cell Lysis
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. Prechill the centrifuge to 4 degrees Celsius [1]. 
2.1.1. Talent setting the centrifuge temperature to 4 degrees Celsius. Videographer: Please obtain CU shot as well for this shot.
2.2. With lights off, move the transfected plates to a temporary 37 degrees Celsius incubator to protect them from temperature fluctuations while the transilluminator is prepared in the main incubator [1]. 
2.2.1. Talent transferring transfected plates into a temporary incubator with the room lights off.
2.3. Using 70 percent ethanol, wipe down the blue light transilluminator [1]. After connecting the transilluminator to power, place it in the main incubator [2]. Allow the incubator conditions to re-equilibrate while continuing the setup [3]. 
2.3.1. Talent wiping the blue light transilluminator with 70 percent ethanol.
2.3.2. Talent placing the transilluminator inside the main incubator.
2.3.3. Shot showing the transilluminator positioned in the incubator while conditions stabilize.
2.4. Warm an aliquot of media intended for biotin and cycloheximide or CHX (C-H-X) dosing to 37 degrees Celsius [1]. If preparing control samples without supplemental biotin, warm a separate aliquot for cycloheximide only [2]. 
2.4.1. Talent warming the media aliquot.
2.4.2. Talent preparing a separate warmed media aliquot for control samples.
2.5. Chill an aliquot of DPBS (D-P-B-S) intended for CHX dosing [1]. 
2.5.1. Talent placing the DPBS aliquot on ice.
2.6. Prepare the RNase (R-N-ase) removal buffer, salt wash, lysis buffer, and wash buffers [1]. Using a pipette, mix buffers containing dense or viscous components to ensure even mixing [2]. Chill the prepared buffers on ice before use [3]. 
2.6.1. Talent preparing the required buffers.
2.6.2. Talent pipetting the completed buffers to mix thoroughly.
2.6.3. Talent placing the prepared buffers on ice.
2.7. Resuspend the stock bottle of streptavidin beads by gentle pipetting or rocking [1]. Transfer 450 microliters of beads into a protein low-binding tube for each 10 centimeter plate of mouse Embryonic Stem Cells or mESCs (M-E-S-C-S) [2]. 
2.7.1. Talent resuspending streptavidin beads by gentle pipetting.
2.7.2. Talent transferring beads into a protein low-binding tube.
2.8. Discard the bead storage buffer [1]. Wash the beads 2 times with 900 microliters of RNase removal buffer [2].
2.8.1. Talent removing the bead storage buffer.
2.8.2. Talent adding RNase removal buffer to the beads.
2.9. Wash the beads once with 900 microliters of salt wash [1]. 
2.9.1. Talent adding salt wash buffer to the beads.
2.10. Wash the beads 2 times with 900 microliters of Wash I (wash-one) Buffer [1]. Store the beads in the Wash I Buffer at 4 degrees Celsius while performing activation and cell lysis [2]. 
2.10.1. Talent adding Wash I Buffer to the beads.
2.10.2. Talent placing the tube containing beads in wash buffer I at 4 degrees Celsius for storage.
2.11. Add biotin and CHX to the warmed aliquot of media and keep at 37 degrees Celsius until use [1]. Add CHX to the cold aliquot of DPBS and keep it chilled until use [2]. 
2.11.1. Talent adding biotin to the warmed media.
2.11.2. Talent adding cycloheximide to the warmed media.
2.12. Aspirate the media from the transfected plates [1]. Immediately add 10 milliliters of warm media containing CHX with or without biotin to each plate [2]. 
2.12.1. Talent aspirating media from the plates.
2.12.2. Talent adding the prepared warm media to each plate.
2.13. Place negative control plates in a dark incubator [1]. Place the remaining plates directly on top of the transilluminator [2]. Turn on the transilluminator and incubate the plates for 15 minutes [3]. 
2.13.1. Talent placing control plates in a dark incubator.
2.13.2. Talent positioning plates on the transilluminator.
2.13.3. Talent turning on the transilluminator.
2.14. Wash each plate 2 times with 10 milliliters of cold DPBS containing CHX [1]. Place the plates on ice between and after washes [2]. After aspirating the second wash, tilt the plate and aspirate any residual DPBS [3]. 
2.14.1. Talent adding cold DPBS to the plate.
2.14.2. Talent placing the plates on ice.
2.14.3. Talent aspirating residual DPBS from the tilted plate.
2.15. Keeping the plate flat on ice, add 2 milliliters of ice-cold lysis buffer and incubate the plate on ice for 5 minutes [1]. Tap the plate 2 to 3 times during incubation to dislodge cells [2]. 
2.15.1. Talent adding ice-cold lysis buffer to the plate while keeping it on ice.
2.15.2. Talent tapping the plate during incubation.
2.16. Using a micropipette, pipette the lysate up and down across the plate surface to dislodge any remaining cells [1]. Transfer the lysate to a chilled and labeled protein low-binding tube [2]. 
2.16.1. Talent pipetting the lysate across the plate surface.
2.16.2. Talent transferring the lysate into a chilled labeled tube.
2.17. In difficult-to-lyse organelles, sonicate all samples for 45 seconds at 4 degrees Celsius [1]. If required, transfer the lysate into a larger tube before sonication [2]. Transfer the sonicated lysate into a 2 milliliter tube [3]. 
2.17.1. Talent placing samples for sonication.
2.17.2. Talent transferring lysate into a larger tube.
2.17.3. Talent transferring the sonicated lysate into a 2 milliliter tube.
2.18. Incubate the lysate on ice for 15 minutes [1]. 
2.18.1. Talent placing the lysate on ice.
2.19. Centrifuge the lysate at 17000 g for 3 minutes at 4 degrees Celsius [1]. Transfer the supernatant into a chilled protein low-binding tube without disturbing the pellet [2]. 
2.19.1. Talent placing the lysate tube into the centrifuge.
2.19.2. Talent transferring the supernatant into a chilled protein low-binding tube while leaving the pellet undisturbed.

3. Affinity Purification and Elution
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Using a magnetic rack, pellet the washed streptavidin beads [1]. Aspirate the Wash I Buffer [2].
3.1.1. Talent placing the tube containing washed streptavidin beads on a magnetic rack.
3.1.2. Talent aspirating the Wash I Buffer.
3.2. Transfer 1,200 microliters of clarified lysate to the tube containing the washed beads [1]. Pipette gently to resuspend the beads [2]. Store the remaining clarified lysate at minus 80 degrees Celsius [3].
3.2.1. Talent transferring clarified lysate to the tube containing the washed beads.
3.2.2. Talent gently pipetting to resuspend the beads.
3.2.3. Talent placing the remaining clarified lysate at minus 80 degrees Celsius for storage.
3.3. Incubate the lysate with the beads at 4 degrees Celsius in the dark on a tube rotator for 1 hour [1].
3.3.1. Talent placing the tube containing lysate and beads on a tube rotator.
3.4. During the incubation, prepare the tobacco etch virus or TEV (T-E-V) elution buffer [1].
3.4.1. Talent preparing the TEV elution buffer.
3.5. Pellet the beads on a magnetic rack [1]. Transfer the supernatant to a chilled protein low-binding tube [2]. Store the supernatant at minus 80 degrees Celsius [3].
3.5.1. Talent placing the tube on a magnetic rack to pellet the beads.
3.5.2. Talent transferring the supernatant to a chilled protein low-binding tube.
3.5.3. Talent placing the supernatant at minus 80 degrees Celsius for storage.
3.6. Wash the beads 2 times with 900 microliters of Wash I Buffer [1] and once with 900 microliters of Wash II Buffer [2].
3.6.1. Talent washing the beads with Wash I Buffer.
3.6.2. Talent washing the beads with Wash II Buffer.
3.7. Add 450 microliters of TEV elution buffer to the beads [1].
3.7.1. Talent adding TEV elution buffer to the beads.
3.8. Incubate the beads in TEV elution buffer for 1 hour at room temperature on a tube rotator [1].
3.8.1. Talent placing the tube containing beads in TEV elution buffer on a tube rotator.
3.9. Pellet the beads on a magnetic rack [1]. Transfer the eluate to a protein low-binding tube [2]. Store the eluate at minus 80 degrees Celsius if proteomics analysis or western blot is intended [3].
3.9.1. Talent placing the tube on a magnetic rack to pellet the beads.
3.9.2. Talent transferring the eluate to a protein low-binding tube.
3.9.3. Talent placing the eluate at minus 80 degrees Celsius for storage.

3.9.4. 

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: 200.
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 

4.1. Cells containing all system components showed a biotinylated Rpl31 fused to FTA or L31-FTA (L-thirty one-F-T-A) band [1], which was stronger with full-length BirA (Bir-A) [2] and faint or absent when components were omitted [3]. Authors: Please check the accuracy of the shots throughout the results section.	Comment by Lakshmi Priya: Authors: Please check the full form.
4.1.1. LAB MEDIA: Figure 2A. Video editor: Emphasize the band in the lane 20 at 25 kDa in the streptavidin blot.
4.1.2. LAB MEDIA: Figure 2A. Video editor: Emphasize the band in the lanes 1-4 at 25 kDa in the streptavidin blot.
4.1.3. LAB MEDIA: Figure 2A. Video editor: Emphasize the faint bands in the lanes 5-19 and 21-24 at 25 kDa in the streptavidin blot.
4.2. Endogenous biotinylated carboxylase proteins were detected in all lysates at 70 to 80 kilodaltons [1] and 120 to 130 kilodaltons [2].
4.2.1. LAB MEDIA: Figure 2A. Video editor: Emphasize the faint bands around 70–80 kDa that appear across all lanes in the streptavidin blot.
4.2.2. LAB MEDIA: Figure 2A. Video editor: Emphasize the faint bands around 120–130 kDa that appear across all lanes in the streptavidin blot.
4.3. Anti-V5 (Anti-V-five) probing confirmed expression of the split BirA fragments [1]. 
4.3.1. LAB MEDIA: Figure 2A. Video editor: Emphasize the bands in the α-V5 blot.
4.4. Biotinylated L31-FTA decreased in the flow-through relative to the lysate [1].
4.4.1. LAB MEDIA: Figure 2B. Video editor: Emphasize the bands in the streptavidin blot.
4.5. No biotinylated L31-FTA was present in the eluate following TEV-mediated elution [1]. 
4.5.1. LAB MEDIA: Figure 2B. Video editor: Circle and highlight lane 3 of the streptavidin blot and show the absence of a visible band.
4.6. Anti-FLAG (Anti-flag) probing showed a cleaved L31-FTA band at a lower molecular weight [1] than intact L31-FTA [2].
4.6.1. LAB MEDIA: Figure 2B. Video editor: Emphasize the band in lane 3 of the α-FLAG blot, positioned slightly lower on the blot. 
4.6.2. LAB MEDIA: Figure 2B. Video editor: Emphasize the band in lanes 1 and 2 of the α-FLAG blot. 
4.7. Rps12 probing demonstrated the presence of the small ribosomal subunit in the eluate [1]. 	Comment by Lakshmi Priya: Authors: Please provide the full form of Rps12
4.7.1. LAB MEDIA: Figure 2B. Video editor: Highlight the band in lane 3 of the α-Rps12 blot.
4.8. Anti-V5 probing showed that proteins that do not bind the ribosome were absent from the eluate [1]. 
4.8.1. LAB MEDIA: Figure 2B. Video editor: Circle and highlight lane 3 of the α-V5 blot and show the absence of visible bands.
4.9. When 2.5-fold more lysate was used with the same 450 microliters of streptavidin-coated beads [1], a substantial amount of biotinylated L31-FTA remained in the flow-through [2]. 
4.9.1. LAB MEDIA: Figure 2C. Video editor: Emphasize the bands in lane 1 of the streptavidin blot. 
4.9.2. LAB MEDIA: Figure 2C. Video editor: Emphasize the bands in lane 2 of the streptavidin blot. 
4.10. Endogenous biotinylated proteins were partially depleted in the flow-through [1].
4.10.1.  LAB MEDIA: Figure 2C. Video editor: Emphasize the bands around 70–80  and 120–130 kDa in lane 2 of the streptavidin blot. 
4.11. Endogenous biotinylated proteins were absent from the eluate [1] but were recovered after heating post-elution beads in Laemmli buffer [2]. 
4.11.1. LAB MEDIA: Figure 2C. Video editor: Circle and highlight the lane 3 of the streptavidin blot and show the absence of the bands near 70–80 kDa and 120–130 kDa.
4.11.2. LAB MEDIA: Figure 2C. Video editor: Emphasize the bands in the lane 4 of the streptavidin blot near 70–80 kDa and 120–130 kDa .
4.12. Anti-FLAG probing detected cleaved L31-FTA at a lower molecular weight [1] than intact L31-FTA [2]. 
4.12.1. LAB MEDIA: Figure 2C. Video editor: Highlight the lower-position band in the eluate lane of the α-FLAG blot 
4.12.2.  LAB MEDIA: Figure 2C. Authors: What to highlight in this shot for intact L31-FTA?
4.13. Anti-V5 probing showed that the split BirA fragments were absent from the eluate [1]. 
4.13.1. LAB MEDIA: Figure 2C. Video editor: Circle and highlight the lane 3 in the α-V5 blot and show the absence of visible bands.
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