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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: 21
Number of Shots: 51 

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. Preparation of Yeast Cells for Co-Transcriptional Structure Tracking Sequencing  
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, grow Saccharomyces cerevisiae strain BY4741 (B-Y-4-7-4-1) in 50 milliliters of YPAD media at 30 degrees Celsius with shaking at 200 revolutions per minute [1] until the culture reaches mid-log phase at an optical density of 0.6 at 600 nanometers [2].
2.1.1. Talent inoculating with yeast strain BY4741.
2.1.2. Talent placing the culture in a shaker incubator set to 30 degrees Celsius and 200 revolutions per minute.

2.2. Collect 1.8 optical density units, approximately 3 milliliters, of yeast culture and centrifuge at 2,500 g for 3 minutes at 4 degrees Celsius using a pre-cooled centrifuge [1]. Discard the supernatant into a waste container [2]. Resuspend the pellet in 10 milliliters of cold PBS [3] and centrifuge again at 2,500 g for 3 minutes at 4 degrees Celsius [4]. Remove the supernatant and keep the yeast pellet on ice [5].
2.2.1. Talent loading 3 milliliters of yeast culture taken in a tube into the pre-cooled centrifuge.
2.2.2. Talent pouring the supernatant into a designated waste container.
2.2.3. Talent resuspending the pellet in 10 milliliters of cold phosphate-buffered saline.
2.2.4. Talent placing the tube back into the centrifuge for a second spin.
2.2.5. Talent removing the supernatant and placing the pellet tube on ice.

2.3. Using a P1000 pipettor, carefully resuspend the yeast pellet in 10 milliliters of cold 0.5 percent sarkosyl without creating bubbles [1]. Incubate the resuspended yeast on ice for 20 minutes to allow permeabilization [2]. Then, pellet the cells at 400 g for 5 minutes at 4 degrees Celsius [3] and resuspend the permeabilized yeast cells in 100 microliters of nuclease-free water [4].
2.3.1. Talent gently resuspending the yeast pellet in 10 milliliters of cold 0.5 percent sarkosyl using a P1000 pipettor.
2.3.2. Talent placing the tube on ice for incubation.
2.3.3. Talent centrifuging the sample at 400 g for 5 minutes at 4 degrees Celsius.
2.3.4. Talent resuspending the resulting pellet in 100 microliters of nuclease-free water.




3. Nuclear Run-On and Dimethyl Sulfate (DMS) Probing
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. Prepare a working solution of 2.5x transcription buffer with freshly added 5 millimolar dithiothreitol [1] and preheat 2.5x structure probing buffer to 30 degrees Celsius [2].
3.1.1. Talent measuring and mixing 2.5 times transcription buffer with dithiothreitol to create the working solution.
3.1.2. Talent placing the structure probing buffer into the thermomixer set to 30 degrees Celsius.

3.2. In a clean 2‑milliliter tube, add all the required components and mix thoroughly [1 and 2].
3.2.1. Talent pipetting 120 microliters of 2.5 times transcription buffer into the tube.
3.2.2. TEXT ON 3.2.1’s BACKGROUND:
2.5× Transcription Buffer: 120 µL
ATP (10 mM): 3.75 µL
GTP (10 mM): 3.75 µL
UTP (10 mM): 3.75 µL
Bio-CTP (1 mM): 7.5 µL
Sarkosyl (10%): 15 µL
Nuclease-free Water: 46.25 µL (to 200 µL total)

3.3. Add 100 microliters of the prepared yeast cells to the reaction tube [1] and incubate it in the thermomixer set to 30 degrees Celsius with shaking at 500 revolutions per minute for 2 minutes [2].
3.3.1. Talent pipetting 100 microliters of cells into the reaction mixture.
3.3.2. Talent placing the tube in the thermomixer and initiating the 2‑minute incubation with shaking.

3.4. Once the nuclear run‑on incubation is complete, quickly add 200 microliters of the prewarmed 2.5x structure probing buffer and 25 microliters of dimethyl sulfate reagent to the tube simultaneously [1]. Vortex the tube gently in two pulses [2] and continue to incubate on the thermomixer for 4 minutes at 30 degrees Celsius while shaking at 500 revolutions per minute, spacing 30 seconds between samples [3].
3.4.1. Talent adding structure probing buffer and dimethyl sulfate at the same time.
3.4.2. Talent gently vortexing the tube in two short pulses.
3.4.3. Talent placing the tube back into the thermomixer.

3.5. Prepare the stop and wash buffers ahead of time and place them on ice until use [1]. Stop the dimethyl sulfate methylation by adding 1 milliliter of stop buffer to the reaction tube [2].
3.5.1. Talent retrieving stop and wash buffers from the ice.
3.5.2. Talent adding stop buffer to the DMS‑treated sample.

3.6. Now, centrifuge the dimethyl sulfate‑labeled samples at 3,500 g for 5 minutes in a pre‑cooled centrifuge [1]. After the spin, discard the supernatant into an appropriate waste container [2].
3.6.1. Talent placing the tube in the pre‑cooled centrifuge.
3.6.2. Talent removing and disposing of the supernatant.

3.7. Add 1 milliliter of wash buffer to the pellet and resuspend [1]. Repeat the centrifugation at 3,500 g for 5 minutes [2]. Proceed immediately to RNA extraction and do not freeze the yeast pellet [3].
3.7.1. Talent resuspending the pellet in wash buffer.
3.7.2. Talent placing the tube back in the centrifuge for the second spin.
3.7.3. Talent keeping the pellet on ice ready for RNA extraction.

3.8. Resuspend the dimethyl sulfate-labeled yeast pellet in 600 microliters of RNA lysis buffer [1] and then transfer this suspension into a tube containing 40 microliters of 20 percent sodium dodecyl sulfate [2]. Incubate the sample at 65 degrees Celsius for 30 seconds with shaking at 950 revolutions per minute [3].
3.8.1. Talent adding RNA lysis buffer to the yeast pellet.
3.8.2. Talent transferring the lysate into tube with sodium dodecyl sulfate.
3.8.3. Talent placing tube in the thermomixer at 65 degrees Celsius for the 30‑second incubation.
3.9. Next, add 650 microliters of pre‑warmed acid phenol-chloroform to the yeast lysate [1] and continue heating it on the thermomixer at 65 degrees Celsius with shaking at 950 revolutions per minute for 2 minutes [2]. Then, allow the sample to sit on ice for 5 minutes [3].
3.9.1. Talent pipetting pre‑warmed acid phenol:chloroform into the lysate tube.
3.9.2. Talent incubating the tube in the thermomixer for 2 minutes.
3.9.3. Talent placing the tube on ice for the 5‑minute chilling period.



4. Biotin Pulldown and RNA Extraction
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. After vortexing, obtain 44 microliters of the streptavidin magnetic beads in a tube per sample containing 80 micrograms of total RNA [1].
4.1.1. Talent vortexing a vial of streptavidin magnetic beads and pipetting 44 microliters into labeled sample tubes.

4.2. Place the magnetic beads on a magnetic rack [1]. Remove storage buffer and resuspend the beads in 1 milliliter of prewash buffer A [2].
4.2.1. Talent placing tubes on the magnetic rack and aspirating the clear supernatant.
4.2.2. Talent adding prewash buffer A and resuspending the beads.

4.3. Now, incubate the suspension for 2 minutes at room temperature [1]. Magnetize and remove the supernatant [2-TXT].
4.3.1. Talent allowing the tube to rest on the bench for 2 minutes.
4.3.2. Talent removing the tube from the magnetic rack and removing the supernatant. TXT: Wash again with prewash buffer A and then with prewash buffer B

4.4. Resuspend the washed beads in 88 microliters of 2x binding buffer [1]. Transfer 80 microliters of this suspension to a sterile 1.5-milliliter tube containing 80 microliters of biotinylated RNA sample [2].
4.4.1. Talent adding 2 times binding buffer to the bead pellet and pipetting to mix.
4.4.2. Talent transferring the bead suspension into tubes containing the biotinylated RNA.

4.5. Rotate the bead-sample mixture on a rotator for 20 minutes at room temperature [1]. Then, place the tube on the magnetic rack to collect the flow‑through containing mature RNA and save it for precipitation [2].
4.5.1. Talent placing the tube on a rotator and setting a 20‑minute timer.
4.5.2. Talent collecting the flow‑through and transferring it to a new tube.

4.6. Next, rinse the bead-nascent RNA complex twice with 500 microliters of high salt buffer [1]. Then rinse once with 500 microliters of 1x binding buffer followed by a final rinse with 500 microliters of low salt buffer [2].
4.6.1. Talent performing two sequential washes with high salt buffer using a magnetic rack.
4.6.2. Talent rinsing once with 1x binding buffer and removing the supernatant.

4.7. Now, add 300 microliters of RNA reagent to the bead-nascent RNA complex and resuspend thoroughly [1] and incubate on the thermomixer for 5 minutes at 60 degrees Celsius [2].
4.7.1. Talent pipetting RNA reagent into the tube and mixing to resuspend the beads.
4.7.2. Talent placing the tube into the thermomixer for 5‑minute incubation.

4.8. Add 60 microliters of chloroform, vortex [1], and incubate for 3 minutes at room temperature [2]. Centrifuge the sample at 14,000 g for 5 minutes in the pre-cooled centrifuge [3].
4.8.1. Talent adding chloroform, capping the tube, and vortexing.
4.8.2. Talent placing the sample aside on work bench.
4.8.3. Talent placing the tube in the centrifuge and initiating the spin.

4.9. Finally, transfer the upper aqueous phase, approximately 180 microliters, to a new collection tube [1]. Discard the remaining organic phase, leaving behind the beads and residual aqueous solution [2]. After purifying and processing the RNA, perform template-switch reverse transcription and select libraries for sequencing [3].
4.9.1. Talent carefully pipetting the upper aqueous layer into a fresh tube.
4.9.2. Talent discarding the lower phase and beads into a waste container.
4.9.3. TEXT ON PLAIN BACKGROUND:
· Quantify and fragment polyadenylated RNA
· Repair RNA ends and perform template-switch reverse transcription
· Ligate 5' adapter and amplify using indexed PCR
· Size-select and validate libraries for sequencing






4.9.4. 

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: 160.
· Please note that the video cannot include voiceover without an accompanying visual.

5. 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


5.1. Visualization of the test PCR products on a 1% agarose gel revealed minimal primer dimer formation and a characteristic smear around 300 base pairs for Co-transcriptional Structure Tracking sequencing or  CoSTseq (cos-T-Seq) and DMS MaPseq ( D-M-S-map-seq) libraries [1].	Comment by Poornima  G: Authors: Please confirm if this is correct pronunciation
5.1.1. LAB MEDIA: Figure 4A. Video editor: Highlight the smear between 200 and 500 marks in each of the four gel lanes labeled samples 1 and 2.


5.2. The electropherogram for CoSTseq sample 1 confirmed the library size distribution, with a peak around 285 base pairs [1].
5.2.1. LAB MEDIA: Figure 4C. Video editor: Highlight the peak labelled 285 base pairs in the electropherogram graph.


5.3. Read alignment of ASC1 mRNA revealed that the CoSTseq library included coverage across the intron [1], whereas the DMS-MaPseq library lacked intron coverage, indicating its mature RNA composition [2].
5.3.1. LAB MEDIA: Figure 4D. Video editor: Highlight the upper CoSTseq track .
5.3.2. LAB MEDIA: Figure 4D. Video editor: Highlight the lower DMS-MaPseq track.


5.4. The co-transcriptional folding matrix of 18S pre-rRNA revealed that the DMS reactivity showed abrupt changes as RNA polymerase progressed from position 790 to 811 along the rDNA locus [1].
5.4.1. LAB MEDIA: Figure 5A. Video editor: Emphasize the  bars near the red arrow on the right.

5.5. DMS reactivity analysis of ADH1 mRNA showed similar profiles between nascent and mature forms, indicating structural stability [2].
5.5.1. LAB MEDIA: Figure 5B. Video editor: Highlight the profiles for both nascent and mature ADH1 mRNA.


5.6. In contrast, SSA2 mRNA exhibited regions of different DMS reactivity between nascent and mature forms, suggesting structural changes during maturation [2].
5.6.1. LAB MEDIA: Figure 5B. Video editor: Highlight the red arrowheads in both nascent and mature traces for SSA2 mRNA .
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