[image: ]DRAFT: DO NOT USE FOR FILMING

Submission ID #: 69325
Scriptwriter Name: Sulakshana Karkala
Project Page Link: https://review.jove.com/account/file-uploader?src=21144173


Title: Optimized Quantitative Assessment of Enhancer RNA Stability in Mouse Embryonic Stem Cells

Authors and Affiliations: 
Jiin Moon, Hyohi Lee, Yeonju Jang, Seung-Kyoon Kim

Department of Convergent Bioscience and Informatics, and Graduate School of Biological Sciences, Chungnam National University (CNU)


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


Corresponding Authors: 
[bookmark: _Hlk25233958]Seung-Kyoon Kim	(sk.kim@cnu.ac.kr)

Email Addresses for All Authors: 
Jiin Moon		(answldls1004@naver.com)
Hyohi Lee                  	(gygml3579@naver.com)
Yeonju Jang		(yeonju2417@naver.com)
Seung-Kyoon Kim	(sk.kim@cnu.ac.kr)





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: 05
Number of Shots: 10

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.
· Answer up to 2 introduction and up to 3 conclusion 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.
· Answer in full sentences, the questions will not be displayed in the video. 
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

INTRODUCTION:

What is the scope of your research? What questions are you trying 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.

What are the most recent developments in your field of research?
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.
What technologies are currently used to advance research in your field?
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.
What are the current experimental challenges?
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.

CONCLUSION:

What significant findings have you established in your field?
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.

What research gap are you addressing with your protocol?
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.

What advantage does your protocol offer compared to other techniques?
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.
How will your findings advance research in your field?
1.8. 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.
What new scientific questions have your results paved the way for?
1.9. 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.
What questions will future research focus on?
1.10. 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. 

2. Culturing Mouse Embryonic Stem Cells and Actinomycin D Treatment for Time-Course Analysis
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. To begin, pre-coat 6-well cell culture plates with 0.1 percent gelatin by adding 2 milliliters of gelatin per well [1]. Incubate the plates at 37 degrees Celsius for 10 minutes [2].
2.1.1. WIDE: Talent pipetting 2 milliliters of 0.1 percent gelatin into each well of a 6-well plate.
2.1.2. Talent placing the 6-well plate into the incubator set to 37 degrees Celsius.
2.2. Aspirate the gelatin from each well [1]. Then wash each well once with 1 milliliter of PBS [2]. Sterilize the plates by placing them under ultraviolet light for at least 15 minutes [3].
2.2.1. Talent aspirating gelatin from the wells using a vacuum aspirator.
2.2.2. Talent pipetting 1 milliliter of phosphate-buffered saline into each well and swirling gently.
2.2.3. Talent placing the 6-well plate under a UV sterilizer.
2.3. Seed mouse embryonic stem cells onto the gelatin-coated plates using 2 milliliters of complete cell culture medium per well [1]. Incubate the cells at 37 degrees Celsius in a humidified incubator with 5 percent carbon dioxide [2].
2.3.1. Talent pipetting 2 milliliters of cell culture medium containing mouse embryonic stem cells into each well of the gelatin-coated plate.
2.3.2. Talent placing the 6-well plate into a humidified incubator set to 37 degrees Celsius with 5 percent carbon dioxide.
2.4. Next, dissolve actinomycin D in dimethyl sulfoxide to prepare a stock solution at a concentration of 1 milligram per milliliter [1].
2.4.1. Talent pipetting dimethyl sulfoxide into a vial and adding actinomycin D to prepare the stock solution.
2.5. Two days after seeding the cells, or on the day of harvest, add the actinomycin D stock solution to the culture medium [1-TXT]. Collect samples at 0, 5, 10, 15, 20, and 30 minutes after treatment [2].
2.5.1. Talent pipetting the actinomycin D stock solution into the wells to reach the final concentration. TXT: Final concentration: 5 µg/mL 
2.5.2. Talent collecting cell samples at the specified time points after actinomycin D treatment into labeled tubes. 

2.5.3. 

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: 130.
· Please note that the video cannot include voiceover without an accompanying visual.

3. Results 

3.1. Following transcriptional arrest, the expression of enhancer RNAs decreased rapidly within 5 minutes [1], while messenger RNAs declined more gradually and remained relatively stable over 30 minutes [2].
3.1.1. LAB MEDIA: Figure 2A–C. Video editor: Highlight the steep decline in the yellow, orange, and purple lines labeled as eRNAs within the first 5 minutes.
3.1.2. LAB MEDIA: Figure 2A–C. Video editor: Highlight the green, dark blue, and red lines labeled as mRNAs that show only a slight decrease or appear stable over the entire 30-minute timeline.
3.2. Half-life analysis revealed that enhancer RNAs exhibited a half-life of approximately 2 to 3 minutes [1], while messenger RNAs had a significantly longer half-life exceeding 60 minutes [2].
3.2.1. LAB MEDIA: Figure 3A. Video editor: Sequentially highlight the three bars labeled “Nsun2_eRNA”, “Pou5f1_eRNA”, and “Sox2_eRNA”
3.2.2. LAB MEDIA: Figure 3B. Video editor: Sequentially highlight the three bars labeled “Nsun2_mRNA”, “Pou5f1_mRNA”, and “Sox2_mRNA” 
3.3. For the Pou5f1 (P-O-U-Five0F-One) intergenic enhancer RNA, normalization to Tbp (T-B-P)  messenger RNA or to the cycle threshold value at 0 minutes produced similar half-life estimates [1]. Nascent RNA sequencing data showed elevated RPKM (R-P-K-M) values at the Nsun2 (N-sun-Two) enhancer region compared to the negative control [2].
3.3.1. LAB MEDIA: Figure 4A. Video editor: Sequentially highlight the two bars
3.3.2. LAB MEDIA: Figure 4B. Video editor: Highlight the blue bar labeled “Nsun2_Enhancer” 
3.4. RT-qPCR analysis confirmed higher normalized expression of Nsun2 intragenic enhancer RNA in the Nsun2 enhancer region compared to the negative control [1].
3.4.1. LAB MEDIA: Figure 4C. Video editor: Highlight the taller dark bar labeled “Nsun2_Enhancer” 
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