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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 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: 61 
	Comment by Vipasha Sharma: I have marked several steps to confirm whether they can be removed. If so, this will help reduce the overall shot count. 
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.


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. Cell Collection and Control Preparation
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. Begin by obtaining the K562 cell culture under sterile conditions [1]. Transfer the cells from a 10-centimeter tissue culture plate into a 15-milliliter centrifuge tube [2], then centrifuge at 600  g for 5 minutes at 4 degrees Celsius with the brake on to pellet the cells [3].
2.1.1. WIDE: Talent placing the K562 cell culture plate in the biosafety cabinet
2.1.2. Talent transferring the cells from a 10-cm tissue culture plate into a 15-mL centrifuge tube
2.1.3. Talent placing the centrifuge tube in the centrifuge
2.2. Remove the culture medium and wash the cells by resuspending them in 5 milliliters of 1× ( one-x) PBS [1]. Centrifuge again at 600  g for 5 minutes at 4 degrees Celsius with the brake on [2], then aspirate the supernatant and retain the cell pellet [3]. 
2.2.1. Talent removing the culture medium and resuspending the cells in 5 milliliters of 1-times phosphate-buffered saline
2.2.2. Talent placing the tube in the centrifuge 
2.2.3. Talent aspirating the supernatant and retaining the cell pellet
Videographer: Obtain CU shot of cell pellet as well to show as an inset.
2.3. Resuspend the cell pellet in 1× PBS [1]. Mix 10 microliters of cell suspension with 10 microliters of trypan blue, load the sample onto a cell-counting slide [2], and determine the cell concentration using a hemocytometer or automated cell counter [3].
2.3.1. Talent resuspending the cell pellet in 1-times phosphate-buffered saline.
2.3.2. Talent mixing 10 µL of cell suspension with 10 µL of trypan blue and loading the mixture onto a cell-counting slide for counting
2.3.3. SCREEN: Cell being counted

2.4. Centrifuge the cell suspension at 600 g for 5 minutes [1]. Aspirate the supernatant and resuspend the cells to a density of 2 × 10⁵ viable cells per milliliter, with a minimum density of 0.5 × 10⁵ viable cells per milliliter [2]. Dispense 1 milliliter of cell suspension into the required number of sample and control flow tubes [3].
2.4.1. Talent placing the cell suspension in the centrifuge 
2.4.2. Talent aspirating the supernatant and resuspending the cells to the specified viable-cell density
2.4.3. Talent dispensing 1 mL of cell suspension into each required sample and control flow tube
2.5. Prepare separate sample tubes for each target protein across the four staining conditions: surface staining before paraformaldehyde treatment, staining after paraformaldehyde treatment, staining before ethanol treatment, and staining after ethanol treatment, with 8 tubes required for 2 target proteins [1].	Comment by Vipasha Sharma: In the article, these are separate statements but I have merged it here. Is it okay?
2.5.1. Talent labeling and arranging eight sample tubes for two target proteins across the four staining conditions 
3. Control Preparation
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Prepare unstained and single-stained control tubes for each treatment condition; for assessing viability and 2 target proteins, prepare 1 unstained control, 1 viability dye-only control, and 1 secondary antibody-only control for each treatment condition [1].
3.1.1. Talent labeling unstained and single-stained control tubes for each treatment condition; for assessing viability, labeling the unstained, viability dye-only, and secondary antibody-only controls
3.2. Subject all unstained and single-stained control tubes to the same treatments as the sample tubes [1]. When samples are fixed with 1% paraformaldehyde and permeabilized with 70% ethanol, process the control tubes identically [2]. Prepare single-stained compensation controls using compensation beads [3].
3.2.1. Talent processing the control tubes in parallel with the sample tubes
3.2.2. Talent applying the same paraformaldehyde fixation and ethanol permeabilization conditions to the controls
3.2.3. Talent preparing single-stained compensation controls using compensation beads
Author: Can step 3.2 be removed, as 3.2.1 and 3.2.2 are performed in subsequent steps?
3.3. Label 1 compensation control tube for each fluorophore and 1 unstained control tube. For a viability dye and 2 secondary antibodies labeled with different fluorophores, prepare 4 tubes comprising 1 unstained control, 1 viability dye control, 1 secondary antibody A control, and 1 secondary antibody B control [1].
3.3.1. Talent labeling and arranging the four compensation-control tubes: one unstained, one viability dye, and two secondary antibody controls
3.4. Add only 1 dye or antibody to each compensation control tube so that each control is positive for a single fluorophore during flow cytometric compensation [1].
3.4.1. Talent adding a single dye or antibody to each compensation control tube
Author: This is added in the subsequent steps, so can it be removed?

4. Viability Dye Staining and Paraformaldehyde Fixation
Demonstrator: Click here to enter name of demonstrator(s) 
4.1. Following the manufacturer’s instructions, add 1 microliter of the fixable viability dye stock solution to each sample tube and the corresponding viability dye single-stained control tube containing 1 × 10⁶ cells in 1 milliliter of 1× PBS [1]. Vortex gently for 3 seconds and incubate at room temperature for 30 minutes, protected from light [2].	Comment by Vipasha Sharma: Author: Do we need to specify the label on each tube, such as “staining before paraformaldehyde treatment,” or is referring to it simply as a “tube” sufficient? If the tube labels should be specified, please provide the appropriate label for each section. 
4.1.1. Talent adding 1 µL of viability dye stock solution to a tube containing 1 × 10⁶ cells in 1 mL of 1× PBS 
4.1.2. Talent gently vortexing the samples and placing them aside after wrapping in the aluminium foil

Author: Will the samples be protected from light by wrapping the tubes in aluminum foil?

4.2. Centrifuge the cell suspension at 600 g for 5 minutes at 4 degrees Celsius with the brake on [1], then aspirate the supernatant and retain the cell pellet [2]. Wash the cells twice with 1 milliliter of 1× PBS [3] and resuspend the final cell pellet in 100 microliters of 1× PBS [4].
4.2.1. Talent placing the cell suspension in the centrifuge and closing the lid
4.2.2. Talent aspirating the supernatant
4.2.3. Talent washing the cells twice with 1 mL of 1-times phosphate-buffered saline 
4.2.4. Talent resuspending the final pellet in 100 µL
Author: Is the washing done by centrifugation?

4.3. Add 1 milliliter of 1% paraformaldehyde to each sample and single-stained control tubes containing cells in 100 microliters of 1× PBS [1]. Gently vortex for 3 seconds, then incubate at room temperature for 15 to 20 minutes, protected from light [2].
4.3.1. Talent adding 1 mL of 1 percent paraformaldehyde to each sample and control tube
4.3.2. Talent gently vortexing the tubes and placing them aside after wrapping in the aluminium foil

4.4. Centrifuge the cell suspension at 600 g for 5 minutes at 4 degrees Celsius with the brake on [1]. Aspirate the supernatant, discard it while retaining the cell pellet, and wash the cell pellet twice by resuspending it in 1 milliliter of fluorescence-activated cell sorting or FACS (Facs), buffer [2]. Centrifuge at 600 g for 5 minutes at 4 degrees Celsius with the brake on [3] and then, resuspend the final cell pellet in 100 microliters of FACS buffer [4].
4.4.1. Talent placing the tubes in the centrifuge and closing the lid
4.4.2. Talent aspirating the supernatant, discarding it and resuspending the cells with 1 mL of FACS buffer
4.4.3. Talent placing the tubes in the centrifuge and closing the lid
4.4.4. Talent resuspending the final cell pellet in 100 µL of FACS buffer

5. Ethanol Permeabilization and Blocking
Demonstrator: Click here to enter name of demonstrator(s) 
5.1. Gently add 1 milliliter of ice-cold 70% ethanol to the inside wall of each sample tube containing 100 microliters of cell suspension [1] and immediately vortex at approximately 50% power for 5 seconds [2]. Repeat for the remaining sample and single-stained control tubes [3], then incubate at −20 degrees Celsius for at least 2 hours, protected from light [4].
5.1.1. Talent adding 1 mL of ice-cold 70% ethanol along the inside wall of a sample tube 
5.1.2. Talent vortexing the tubes for 5 seconds
5.1.3. Talent repeating the ethanol addition and vortexing procedure for the remaining sample and control tubes
5.1.4. Talent placing the tubes for incubation at minus 20 degrees Celsius

5.2. Centrifuge the permeabilized cells at 600 g for 5 minutes at 4 degrees Celsius with the brake on [1]. Aspirate the supernatant, retain the cell pellet, and wash the cells 3 times with 1 milliliter of FACS buffer [2]. Centrifuge at 600 g for 5 minutes at 4 degrees Celsius with the brake on between washes [3] and resuspend the final cell pellet in 100 microliters of FACS buffer [4].
5.2.1. Talent placing the tubes in the centrifuge and closing the lid
5.2.2. Talent aspirating the supernatant, discarding it and resuspending the cells with 1 mL of FACS buffer
5.2.3. Talent placing the tubes in the centrifuge and closing the lid
5.2.4. Talent resuspending the final cell pellet in 100 µL of FACS buffer

5.3. Add 820 microliters of FACS buffer and 80 microliters of normal goat serum to each tube to prepare a final blocking solution containing 92% FACS buffer and 8% normal goat serum [1]. Gently vortex for 3 seconds, then incubate the samples at room temperature for 30 minutes, stationary and protected from light [2].
5.3.1. Talent adding 820 µL of fluorescence-activated cell sorting buffer and 80 µL of normal goat serum to each tube.
5.3.2. Talent gently vortexing the samples and placing them for a 30-minute stationary, light-protected incubation at room temperature

5.4. Centrifuge the blocked cells at 600 g for 5 minutes at 4 degrees Celsius with the brake on [1]. Aspirate the supernatant and resuspend the pellet in 1 mL of FACS buffer [2]. Wash the cells twice using the same centrifugation conditions [3] and resuspend the final pellet in 100 microliters of FACS buffer [4].
5.4.1. Talent placing the tubes in the centrifuge and closing the lid 
5.4.2. Talent aspirating the supernatant and resuspending in 1 mL of FACS buffer
5.4.3. Talent placing the tubes in the centrifuge and closing the lid 
5.4.4. Talent resuspending the final cell pellet in 100 µL of FACS buffer
 
6. Antibody Staining 
Demonstrator: Click here to enter name of demonstrator(s) 

6.1. Add 0.5 microliters of unconjugated primary antibody at a 1-to200 dilution to 100 microliters of cell suspension, then incubate the samples at room temperature for 1 hour protected from light [1].	Comment by Vipasha Sharma: Author: Are these two separate steps? In 6.2, is there no incubation step?
6.1.1. Talent adding 0.5 µL of unconjugated primary antibody to 100 µL of cell suspension and placing the samples for a 1-hour light-protected incubation

6.2. When performing peptide competition, add the peptide immediately before adding the primary antibody [1]. Titrate the peptide at peptide-to-antibody molar ratios from 50 to 0.625 relative to an antibody concentration of 4.3 nanomolar in the reaction mixture and optimize individual peptide-antibody pairs as needed [2].
6.2.1. Talent adding the peptide immediately before the primary antibody
6.2.2. Talent preparing peptide-to-antibody molar ratios from 50 to 0.625

6.3. Add 1 milliliter of FACS buffer [1] and centrifuge the cells at 600 g for 5 minutes at 4 degrees Celsius with the brake on [2]. Aspirate the supernatant and wash the cells twice by resuspending the pellet in 1 milliliter of FACS buffer [3] followed by centrifugation 600 g for 5 minutes at 4 degrees Celsius with the brake on [4] and resuspend the final pellet in 100 microliters of FACS buffer [5].
6.3.1. Talent adding 1 mL of FACS buffer 
6.3.2. Talent placing the tube in the centrifuge and closing the lid
6.3.3. Talent aspirating the supernatant, discarding it and resuspending the cells with 1 mL of FACS buffer
6.3.4. Talent placing the tube in the centrifuge and closing the lid
6.3.5. Talent resuspending the final cell pellet in 100 µL of FACS buffer

6.4. Add 0.5 microliters of fluorophore-conjugated secondary antibody at a 1-to200 dilution to 100 microliters of cell suspension in each sample tube and corresponding control tube, then incubate the samples at room temperature for 1 hour, protected from light [1].
6.4.1. Talent adding 0.5µL of fluorophore-conjugated secondary antibody to 100  µL of cell suspension in each sample and corresponding control tube and keeping it aside after wrapping it in aluminium foil
6.5. Add 1 milliliter of FACS buffer [1] and centrifuge the cells at 600 × g for 5 minutes at 4 degrees Celsius with the brake on [2]. Then aspirate the supernatant and resuspend the pellet in 1 mL of FACS buffer [3]. Wash the cells twice using the same centrifugation conditions [4], then resuspend the final pellet in 300 to 500 microliters of FACS buffer [5].
6.5.1. Talent adding 1 mL of FACS buffer 
6.5.2. Talent placing the tube in the centrifuge and closing the lid
6.5.3. Talent aspirating the supernatant, discarding it and resuspending the cells with 1 mL of FACS buffer
6.5.4. Talent placing the tube in the centrifuge and closing the lid
6.5.5. Talent resuspending the final cell pellet in 300 to 500 µL of FACS buffer

6.6. Load the prepared samples onto the flow cytometer [1]. Acquire the required cell events and analyze the resulting data to determine the percentage of cells positive for the target proteins [2].
6.6.1. Talent placing the prepared sample tube in the flow cytometer 
6.6.2.  SCREEN: Cell events being acquired and data being analyzed














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: 176
· Please note that the video cannot include voiceover without an accompanying visual.

7. Results 

7.1. Staining of splicing factor 3a subunit 1 before paraformaldehyde fixation [1] or ethanol treatment produced little detectable signal [2]. In contrast, splicing factor 3a subunit 1 -positive cells increased to 11.1% after paraformaldehyde treatment [3] and 99.1% after paraformaldehyde followed by ethanol permeabilization [4].  No appreciable difference in staining intensity was observed between 2 hours and overnight ethanol treatment [5].
7.1.1. LAB MEDIA: Figure 2A. Video editor: Please highlight the boxed SF3A1-positive area in the plot labelled “Pre-PFA”
7.1.2. LAB MEDIA: Figure 2A. Video editor: Please highlight the boxed SF3A1-positive area in the plot labelled “Pre-EtOH”  
7.1.3. LAB MEDIA: Figure 2B. Video editor: Please highlight the boxed SF3A1-positive area in the plot labelled “Post-PFA” and value 11.1%
7.1.4. LAB MEDIA: Figure 2B. Video editor: Please highlight the boxed SF3A1-positive area in the plot labelled “Post-EtOH” and value 99.1%
7.1.5. LAB MEDIA: Figure 2C. Video editor: Please highlight the colored dot groups side by side in the plots labelled “EtOH 2 Hours” and “EtOH Overnight” to compare their staining along with the values 99.6% and 99.5%

7.2. The unstained control showed no SF3A1-positive cells [1], whereas staining with the anti-SF3A1 antibody produced a distinct SF3A1-positive population of 97.0% [2].
7.2.1. LAB MEDIA: Figure 3A. Video editor: Please highlight SF3A1⁺ 0.0% in the Unstained plot
7.2.2. LAB MEDIA: Figure 3A. Video editor: Please highlight the SF3A1⁺ 97.0% in the Anti-SF3A1 Antibody plot

7.3. Addition of the specific SF3A1 peptide progressively reduced SF3A1-positive staining as the peptide concentration increased, decreasing from approximately 98% at the lowest peptide excess to 17.2% at 50-fold excess [1]. In contrast, the nonspecific control peptide produced little change in staining, with approximately 98% of cells remaining SF3A1-positive across all concentrations [2].
7.3.1. LAB MEDIA: Figure 3B. Video editor: Please highlight the six panels one by one, starting from the bottom-right panel (0.625X), 17.2 % and moving toward the top-left panel (50X). In each panel, highlight the SF3A1+ percentage value
7.3.2. LAB MEDIA: Figure 3C. Please sequentially highlight each Non-Specific Peptide plot and its SF3A1+ percentage, showing that the value remains around 98% across all conditions

7.4. Peptide competition showed dose-dependent inhibition of SF3A1 antibody staining by the specific antigenic peptide, with a half-maximal inhibitory concentration of 21.6 nanomolar [1]. In contrast, the nonspecific peptide showed no appreciable inhibition over the concentration range tested [2].

7.4.1. LAB MEDIA: Figure 3D. Video editor: Please first highlight the specific-peptide curve, following its downward trend as concentration increases
7.4.2. LAB MEDIA: Figure 3D. Video editor: Please highlight the nonspecific-peptide line, which remains nearly horizontal near 100% SF3A1-positive cells

7.5. Erythropoietin receptor-positive cells increased from under 10% before paraformaldehyde treatment [1] to 77% after paraformaldehyde treatment alone [2] and 84% after paraformaldehyde plus ethanol treatment [3].
7.5.1. LAB MEDIA: Figure 4D. Video editor: Please highlight the “Pre-PFA” bar 
7.5.2. LAB MEDIA: Figure 4D. Video editor: Please highlight the “Post-PFA” bar 
7.5.3. LAB MEDIA: Figure 4B. Video editor: Highlight the “Post-EtOH” bar 
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