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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 (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

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 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 possible.

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

4. 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.

To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  14
Number of Shots:  23 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· 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.

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.

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.

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.

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.



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.

1.6. 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.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.7. 

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. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

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. Alternative Splicing (AS) Analysis using RNA-seq

2.1. To identify differential splicing using diffSplice (pronounce ‘diff-Splice’) from LIMMA, follow the R Notebook file. Ensure the previous three steps have been followed to prepare input files before proceeding further [1-TXT]. Begin by loading the necessary libraries [2].
2.1.1. Talent at the computer, opening the R Notebook file. TEXT: File -AS_analysis_RNASeq.Rmd.
2.1.2. SCREEN: Loading the libraries. Video Editor: Emphasize the following code on screen: library(limma) library(edgeR)

2.2. To perform non-specific filtering, first, extract the matrix of read counts obtained previously [1]. Then, create a list of features using the DGEList (pronounce ‘D-G-E-List’) function from the edgeR package, where rows represent genes and columns represent samples [2].

2.2.1. SCREEN: Extracting the matrix of read counts. Video Editor: Emphasize the following code on screen: mycounts = countData$counts
2.2.2. SCREEN: Creating the list of features. Video Editor: Emphasize the following code on screen: rownames(mycounts) = exoninfo$ExonID …...transcripts_l = strsplit(exoninfo1$TranscriptIDs, "\\,")

2.3. Normalize the counts across samples, with calcNormFactors (pronounce ‘calk-Norm-Factors’) function from edgeR package using Trimmed Mean of M values. This function will compute scaling factors to adjust library sizes [1]. Use the previously generated sampleTable and create the design matrix [2].

2.3.1. SCREEN: Normalizing the counts across samples. Video Editor: Emphasize the following code on screen: dge <- calcNormFactors(dge)
2.3.2. SCREEN: Creating the design matrix. Emphasize the following code on screen: Treat<- factor(sampleTable$condition)……. colnames(design) <- levels(Treat)

2.4. Run voom function of the limma package to process RNA sequencing data to estimate the variance. This function will generate precision weights to correct for Poisson count noise and transform the exon-level counts to log2-counts per million or logCPM [1]. 

2.4.1. SCREEN: Running the voom function. Video Editor: Emphasize the following code on screen: v <- voom(dge,design,plot=FALSE)

2.5. Run the lmfit function to fit linear models to the expression data for each exon [1]. Then, run the eBayes (pronounce ‘e-bays’) function to compute empirical Bayes statistics for the fitted model to detect differential exon expression [2].

2.5.1. SCREEN: Running the lmfit function. Video Editor: Emphasize the following code on screen: fit <- lit(v,design)

2.5.2. SCREEN: Running the eBayes function. Video Editor: Emphasize the following code on screen: fit <- eBayes(fit)

2.6. Define a contrast matrix for the experimental comparisons of interest. Use the contrasts.fit function to obtain coefficients and standard errors for each pair of comparisons [1].

2.6.1. SCREEN: Defining the contrast matrix and running contrasts.fit function. Video Editor: Emphasize the following code on screen: colnames(fit)…... fit2 <- contrasts.fit (fit, cont.matrix)


2.7. Run diffSplice on the fitted model to test the differences in exon usage of genes between wild-type and knockout [1]. Explore the top-ranked results using the topSplice function where test equal to ‘t’ gives a ranking of AS exons [2], and test equal to ‘simes’ gives a ranking of genes [3]. 

2.7.1. SCREEN: Running the diffSplice function. Video Editor: Emphasize the following code on screen: ex <- diffSplice(fit2, geneid = exoninfo$GeneID, exonid = exoninfo$ExonID)

2.7.2. SCREEN: Running the topSplice function with test= “t”. Video Editor: Emphasize the following code on screen: ts <-topSplice(ex, n=Inf, FDR=0.1, test= "t", sort.by = "logFC")

2.7.3. SCREEN: Running the topSplice function with test=”simes”. Video Editor: Emphasize the following code on screen: tg <-topSplice(ex, n=Inf, FDR=0.1, test= "simes")


2.8. Run the plotSplice function to plot the results giving gene of interest in the geneid argument [1].  Sort the results by log fold change and save the top results into an object. Generate a volcano plot to exhibit the exons [2].

2.8.1. SCREEN: Running the plotSplice function. Video Editor: Emphasize the following code on screen: plotSplice(ex, geneid="Wnk1", FDR=0.1)

2.8.2. SCREEN: Generating the volcano plot. Video Editor: Emphasize the following code on screen: EnhancedVolcano(ts, lab = ts$ExonID, selectLab = head((ts$ExonID),2000),xlab =………. = bquote(~Log[2]~ "Fold change cutoff, 2; FDR 10%"))

2.9. To use rMATS, ensure the latest version of rMATS v4.1.1 is installed either using conda or github in the working directory [1]. Go to the folder containing bam files obtained after mapping. Prepare text files, as required by rMats, for the two conditions by copying the name of bam files and their path separated by ‘,’ [2].

2.9.1. SCREEN: Checking version of rMATS.
2.9.2. SCREEN: Preparing the text files as required by rMATS. Video Editor: Emphasize the following code on screen: mkdir rMATS_analysis…… mv *.txt ../rMATS_analysis


2.10.  Run rmats.py using the two input files generated in the previous step and the GTF file obtained previously. This generates an output folder rmats_out containing text files describing statistics, including p-values and Inclusion levels for each splicing event separately [1].	Comment by Gaurav Vaidya: This file was generated in a part of the protocol that was not highlighted. 

2.10.1. SCREEN: Running rmats.py. Video Editor:  Emphasize the following code on screen: python rmats-turbo/rmats.py --b1 KO.txt --b2 Wt.txt --gtf annotation.gtf -t paired –-readLength 50 --nthread 8 --od rmats_out/ --tmp rmats_tmp --task pos


2.11. Use the Bioconductor package maser25 to explore the rMATS results. Load the Junction and exon counts text files into the maser object and include at least five average reads per splicing event to filter the result based on coverage [1].
AUTHORS: How do you pronounce this?

2.11.1. SCREEN: Exploring the rMATS results. Video Editor: Emphasize the following code on screen: library(maser)…… mbnl1_filt <- filterByCoverage(mbnl1, avg_reads = 5)

2.12. To visualize the rMATS results, first, run the topEvents function from the maser package selecting the significant splicing events at False Discovery Rate of 10 percent and minimum 10 percent change in Percent Spliced In or PSI [1].

2.12.1. SCREEN: Running the topEvents function. Video Editor: Emphasize the following code on screen: mbnl1_top <- topEvents(mbnl1_filt, fdr = 0.1, deltaPSI = 0.1)…..mbnl1_top

2.13.  Check the gene events for individual genes of interest and plot PSI values for each splicing event of that gene. Generate a volcano plot by specifying the event type [1]. 

2.13.1. SCREEN: Plotting PSI values and generating a volcano plot. Video Editor: Emphasize the following code on screen: mbnl1_wnk1 <- geneEvents(mbnl1_filt, geneS = "Wnk1", fdr = 0.1, deltaPSI = 0.1)…… Pvalue")+ ggtitle("Volcano Plot of exon skipping events")

2.14. Use the splicing events result obtained with rMATS in the form of text files to generate Sashimi plots using rmats2shahimiplot (pronounce r-mats-two-sashimi-plot’) package [1].

2.14.1. SCREEN: Plotting the Sashimi plots. Video Editor: Emphasize the following code on screen: python ./src/rmats2sashimiplot/rmats2sashimiplot.py --……. exon_s 1 --intron_s 5 -o ../rMATS_analysis/rmats2shasmi_output


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

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.



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. 

3. Results: Alternative Splicing and Polyadenylation in RNA-seq Data

3.1. A substantial fold change and strong statistical evidence of genuine differences can be observed in the genes located at the top left or right quadrants of the volcano plots obtained using diffSplice [1] and DEXSeq (pronounce ‘dex-sec’) [2]. 
3.1.1. LAB MEDIA: Figure 2A (left panel).
3.1.2. LAB MEDIA: Figure 2B (left panel).

3.2. A cassette exon was found to be varying between different conditions for the gene Wnk1 [1]. The differential exon usage plot showed evidence of differential splicing at five exon sites near  Wnk1.6.45. with the exons highlighted in pink likely to be spliced out in Mbnl1 KO samples compared to wild type [2]. AUTHORS: How do you pronounce this?

3.2.1. LAB MEDIA: Figure 2A (right panel).
3.2.2. LAB MEDIA: Figure 2B (right panel).

3.3. A volcano plot of genes that are alternative spliced helped distinguish between the genes that were excluded from wild type [1] and those that were included in wild type [2].

3.3.1. LAB MEDIA: Figure 2C (left panel). Video Editor: Emphasize the red points.
3.3.2. LAB MEDIA: Figure 2C (left panel). Video Editor: Emphasize the blue points.

3.4. The differential APA activity in 3 prime untranslated regions of genes was observed using volcano plots [1]. The significantly differential pA site usage results acquired from different pipelines were visualized using a Venn plot [2].

3.4.1. LAB MEDIA: Figure 4A.
3.4.2. LAB MEDIA: Figure 4B.

3.5. A significant distal to proximal shift of pA site usage in double knockouts can be observed in both genes Fosl2 [1] and Papola [2]. The mean coverage in flanking regions anchored at known pA cleavage sites on the genome-wide level was determined using a diagnostic plot [1]. AUTHORS: How do you pronounce this?


3.5.1. LAB MEDIA: Figure 4C.
3.5.2. LAB MEDIA: Figure 4D.
3.5.3. LAB MEDIA: Figure 5.









Conclusion
4. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the 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.
4.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
4.2. 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.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
4.3. 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.


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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