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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as reasonably possible.

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

· To ensure that your script can be filmed in one day, the Introduction, Protocol, and Conclusion sections are restricted to 55 shots (i.e., designated as 1.1.1., 1.2.1., etc). 

Protocol Length
Number of Shots: 43


Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Fill out both required statements. One optional statement may also be selected.
· Please answer in full sentences in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help 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 30 or fewer words.[1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

REQUIRED: What is the main advantage of this technique?

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 30 or fewer words.[1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. 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 30 or fewer words.[1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?

1.4. 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 30 or fewer words.[1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?

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 30 or fewer words.[1].

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: Why is visual demonstration of this method critical?

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 30 or fewer words.[1].

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Is each interview statement 30 words or fewer? ☐ Yes
Has any author been assigned more than two statements? ☐ No

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.[1][2].

1.7.1. INTERVIEW: Author saying the above
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera



Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.
2. Enhancer RNA (eRNA) Selection and Guide RNA (gRNA) Design

2.1. To identify putative enhancer region of interests, intersect binding peaks of chromatin immunoprecipitation sequencing data with RNA-seq signals [1].	Comment by Bridget Colvin: Authors: Do you say “chip seek” or “chromatin immunoprecipitation sequencing” or other?

2.1.1. WIDE: Talent intersecting ChIP-seq with RNA-sep signals

2.2. To design guide RNA, use CRISPOR (crisp-or) to select guide RNAs with low potential off targeting [1-TXT] and paste the enhancer core DNA sequence into the Step 1 column [2].

2.2.1. Talent opening CRISPOR TEXT: http://crispor.tefor.net/
2.2.2. SCREEN: To be provided by Authors: Core DNA sequence being pasted into column

2.3. Click the dropdown button to select the corresponding genome in the Step 2 column and click the dropdown button to set the Protospacer Adjacent Motif sequence as NGG (N-G-G) in the Step 3 column [1].

2.3.1. SCREEN: To be provided by Authors: Genome being selected, then sequence being set as NGG

2.4. Click Submit to generate guide sequences with a 20-base pair length and select guides with the highest specificity scores in the CRISPOR tool [1].

2.4.1. SCREEN: To be provided by Authors: Submit being clicked, then guide(s) being selected

2.5. Then add CACCG (C-A-C-C-G) to the 5-prime end, and C to the 3-prime end [1].

2.5.1. SCREEN: To be provided by Authors: CACCG and C being added to ends 

3. gRNAs Cloning

3.1. To anneal guide RNA oligos, first mix 1 microliter of each 100-micromolar paired oligo, 1 microliter of 10x T4 ligation buffer, 0.5 microliters of T4 DNA ligase, and 6.5 microliters of water [1].

3.1.1. WIDE: Talent adding oligo to tube, with oligo, buffer, and ligase containers visible in frame

3.2. Incubate the entire 10-microliter volume at 37 degrees Celsius for 30 minutes [1] and at 95 degrees Celsius for 5 minutes [2] before cooling the solution to 25 degrees Celsius in 5-degrees/minute increments [3].

3.2.1. Talent placing mixture a 37 °C
3.2.2. Talent placing mixture at 95 °C
3.2.3. Talent placing decreasing temperature by 5 degrees

3.3. When the solution has cooled to room temperature, dilute the mixture to a 100-microliter volume with water [1].

3.3.1. Talent adding water to tube

3.4. To digest the guide RNA backbone, mix 2 microliters of 10x restriction enzyme buffer, 1 microliter of 300-nanogram lenti_guide RNA MS2_zeo backbone plasmid, 1 microliter of BsmBI enzyme, and 16 microliters of water [1] and incubate the 20-microliter solution at 55 degrees Celsius for 15 minutes [2].	Comment by Bridget Colvin: Authors: Do you say “B-S-B-M-eye”?

3.4.1. Talent adding buffer to tube, with buffer, plasmid, and enzyme containers visible in frame
3.4.2. Talent placing tube at 55 °C

3.5. At the end of the incubation, add 2.5 microliters of 10x T4 ligation buffer, 1 microliter of diluted annealing product, and 1.5 microliters of T4 DNA ligase to the 20-microliter digestion product [1].

3.5.1. Talent adding buffer to tube, with buffer, product, and ligase containers visible in frame

3.6.  After a 30-minute incubation at room temperature, add 2 microliters of the ligation mixture to a Stble3 (stable-three) component E. coli suspension [1] and plate the bacteria onto an ampicillin LB-agar plate for an overnight incubation at 37 degrees Celsius [2].

3.6.1. Talent adding mixture to bacteria
3.6.2. Talent adding bacteria to plate

3.7. The next morning, inoculate a single bacteria colony from the plate [1] and extract the plasmid according to standard protocols [2-TXT].

3.7.1. Shot of plate, then colony being picked
3.7.2. Talent opening miniprep kit TEXT: Send plasmid for Sanger sequencing to confirm correct gRNA sequence insertion

4. Lentivirus Generation

4.1. For lentivirus generation, add 3 micrograms of psPAX2 (P-S-pax-two), 1 microgram of pMD2.G (P-M-D-two-G), and 4 micrograms of the target plasmid to a 1.5-milliliter  polypropylene tube [1] and mix the materials with 500 microliters of Opti-MEM (opti-M-E-M) for a 5-minute incubation at room temperature [2].

4.1.1. WIDE: Talent adding psPAX2 to tube, with psPAX2, pMD2.G, and plasmid containers visible in frame
4.1.2. Talent adding medium/mixing tube contents, with Opti-MEM container visible in frame

4.2.  In a separate tube, mix 10 microliters of lipid-based transfection reagent with 500 microliters of Opti-MEM for a 5-minute incubation at room temperature [1].

4.2.1. Talent adding reagent to tube, with reagent and medium containers visible in frame

4.3. At the end of the incubation, combine both reaction products for a 20-minute incubation at room temperature [1].

4.3.1. Talent adding products to tube, with reaction product tubes visible in frame Videographer: Shot will be used again

4.4. At the end of the incubation, add 4 milliliters of DMEM (D-M-E-M) supplemented with 10% fetal bovine serum to an approximately 30%-confluent culture of 293T (two-nine-three-T) cells [1] and add the plasmid complex dropwise to the cells [2].

4.4.1. Talent adding medium to dish, with medium container visible in frame
4.4.2. Talent adding drops of plasmid solution to dish Videographer: Shot will be used again

4.5. When all of the plasmid has been added, add 2 additional milliliters of medium to the dish [1] and incubate the cells overnight at 37 degrees Celsius and 5% carbon dioxide [2].

4.5.1. Talent adding medium to dish, with medium container visible in frame
4.5.2. Talent placing dish into incubator

4.6. The next morning, replace the supernatant with 10 milliliters of fresh medium [1] and return the cells to the cell culture incubator [2].

4.6.1. Talent adding medium to dish, with medium container visible in frame
4.6.2. Talent placing plate into incubator

4.7. After 24 hours, harvest and filter the virus-containing supernatant [2-TXT].

4.7.1. Talent filtering supernatant, with culture dish visible in frame TEXT: Optional: Store supernatant at -80 °C

5. Cell Infection and Selection

5.1. For cell infection and selection, seed the target cells directly in viral medium containing 0.5 milliliters of lenti_dCas9-VP64 (D-cass-nine-V-P-sxity-four)_Blast and 0.5 milliliters of lenti_MS2-p65-HSF1 (M-S-two-P-sixty-five-H-S-F-one)_Hygro [1] and add 8 micrograms/milliliter of Hexadimethrine bromide to increase the efficiency of the infection [2].

5.1.1. WIDE: Talent adding blast and hygro to dish, with blast and hygro containers visible in frame
5.1.2. Talent adding bromide to dish, with bromide container visible in frame TEXT: Include uninfected cell well as negative control for antibiotic selection efficacy

5.2. Every 24 hours until the negative control cells die, replace the supernatant with fresh medium supplemented with 5 micrograms/milliliter of Blasticidin and 200 micrograms/milliliter of Hygromycin [1].

5.2.1. Talent adding medium to dish, with blasticidin and hygromycin containers visible in frame

5.3. At the end of the culture, analyze the cells by western blot [1] or reverse transcription quantitative PCR to assess the expression of the effector proteins of interest [2].

5.3.1. LAB MEDIA: Figure 4 Video Editor: please emphasize Figure 4A
5.3.2. LAB MEDIA: Figure 4 Video Editor: please emphasize Figure 4B

5.4. If a stable expression is observed, generate lentivirus of the constructed guide RNAs as demonstrated [1] and infect a stable synergistic activation mediator cell line dually expressing the effector proteins of interest with individual guide RNA lentivirus [2].

5.4.1. Use 4.3.1. Talent mixing products
5.4.2. Use 4.4.2. Talent adding plasmid to cells 

5.5. Twenty-four hours after guide RNA viral transduction, replace the supernatant with medium supplemented with 100 micrograms/milliliter of zeocin [1-TXT].

5.5.1. Talent adding medium to dish, with medium and zeocin containers visible in frame TEXT: Simultaneously generate non-targeting gRNA-expressing negative control cells

6. eRNA Extraction and Quantitative RT-PCR 

6.1. For enhancer RNA extraction, when the cells reach approximately 80% confluency, use an RNA extraction kit to extract the total RNA from the non-targeting or targeting guide RNA-expressing cells according to standard protocols [1] and use a random hexamer to perform reverse transcription of the purified RNA according to the manufacturer’s instructions [2].

6.1.1. WIDE: Talent opening RNA extraction kit, with cell culture container visible in frame
6.1.2. Talent adding sample to thermocycle

6.2. Use an appropriate primer designing tool to design primers for the reverse transcription quantitative PCR-measuring target enhancer RNAs [1-TXT] and examine whether the primers will linearly amplify serially diluted complementary DNAs and demonstrate expected quantitative PCR cycle differences as outlined in the Tables [2].

6.2.1. Talent at computer, designing primer(s), with monitor visible in frame TEXT: e.g., Primer 3
6.2.2. LAB MEDIA: Supplementary Table 2

6.3. Then perform reverse transcription-quantitative PCR according to standard protocols [1] and analyze the enhancer RNA expression levels in control, non-targeting guide RNA-expressing cells and in SAM cells line with enhanced RNA-targeting guide [2].

6.3.1. Talent adding sample to thermocycler
6.3.2. LAB MEDIA: Figure 6A


Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.


Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 205. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
· Notes in blue italics are for JoVE’s video editor.

7. Results: Representative eRNA Activation

7.1. In this representative analysis [1], based on strong GRO-Seq signals [2], one of the p300 ChIP-Seq peaks was selected as the enhancer core [3-TXT].

7.1.1. LAB MEDIA: Figure 2B
7.1.2. LAB MEDIA: Figure 2B Video Editor: please emphasize GRO-Seq data line
7.1.3. LAB MEDIA: Figure 2B Video Editor: please emphasize p300 data line

7.2. The NET1 (net-1) enhancer region was also marked by dense ChIP-Seq peaks of H3K4me1 (H-three-K-four-me-one) and H3K27ac (H-three-K-twenty-seven-A-C) [1].

7.2.1. LAB MEDIA: Figure 2B Video Editor: please emphasize Net1 text

7.3. Multiple guide RNAs were designed within this enhancer core p300 peak [1].

7.3.1. LAB MEDIA: Figure 2B Video Editor: please emphasize gRNA1 and gRNA2 in magnified oval

7.4. A chromatin loop between the NET1 enhancer core and NET1 promoter can be detected in the data of Chromatin Interaction Analysis by Paired-End Tag Sequencing [1], suggesting the direct regulatory relationship between the NET1e and the NET1 gene [2].

7.4.1. LAB MEDIA: Figure 2B Video Editor: please add/emphasize grey and black curves at bottom of figure

7.5. In this representative surveyor assay [1], only one, 1205-base pair-band was detected in control cells transfected with Cas9 plasmid only [2].

7.5.1. LAB MEDIA: Figure 3B
7.5.2. LAB MEDIA: Figure 3B Video Editor: please emphasize Control lane and add/emphasize blue asterisk

7.6. By contrast, using genomic DNAs from cells transfected with NET1e guide RNA#1 together with Cas9 [1] generated one 777-base pair [2] and one 428-base pair cleavage product [3].

7.6.1. LAB MEDIA: Figure 3B Video Editor: please emphasize gRNA1 lane
7.6.2. LAB MEDIA: Figure 3B Video Editor: please emphasize top orange asterisk
7.6.3. LAB MEDIA: Figure 3B Video Editor: please emphasize bottom orange asterisks

7.7. Similarly, co-transfection of NET1e gRNA#2 with Cas9 [1] caused Surveyor digestion of the 1205-base pair PCR product into one 905-base pair [2] and one 300 base pair digest product [3]. 

7.7.1. LAB MEDIA: Figure 3B Video Editor: please emphasize gRNA2 lane
7.7.2. LAB MEDIA: Figure 3B Video Editor: please emphasize top red asterisk
7.7.3. LAB MEDIA: Figure 3B Video Editor: please emphasize bottom red asterisk

7.8. Using these methods as demonstrated, a MCF7 (M-C-F-seven) parental synergistic activation mediator cell line that expresses the two effector proteins [1], can be successfully generated as assessed by both western blotting [2] and reverse transcription-quantitative PCR [3].

7.8.1. LAB MEDIA: Figure 4
7.8.2. LAB MEDIA: Figure 4 Video Editor: please emphasize Figure 4A MCF7 SAM bands
7.8.3. LAB MEDIA: Figure 4 Video Editor: please emphasize Figure 4B pink data bars

7.9. Prior to ChIP-qPCR [1], the amplification linearity of ChIP-qPCR primers needs to be tested by a PCR-cycle versus diluted-complementary DNA-ChIP-DNA standard curve [2].

7.9.1. LAB MEDIA: Figure 5A 
7.9.2. LAB MEDIA: Figure 5A Video Editor: please emphasize data line

7.10. Using a ChIP-quality antibody targeting Cas9 [1] can assess dCas9-VP64 protein recruitment by NET1e guide RNA to the target NET1 enhancer region [2] but not to another irrelevant genomic region [3].

7.10.1. LAB MEDIA: Figure 5B 
7.10.2. LAB MEDIA: Figure 5B Video Editor: please emphasize Net1 enhancer region data bar
7.10.3. LAB MEDIA: Figure 5B Video Editor: please emphasize Irrelevant genomic region data bar

Conclusion
8. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Please answer one or two of the statements.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 

What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
8.1. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
8.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
8.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

8.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  

Is each interview statement 30 words or fewer? ☐ Yes
Thank you for addressing our questions. We will incorporate your answers and suggestions and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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