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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? No
2. Does your protocol include software usage? (Y/N) Yes, UCSC genome browser (Blat) and NEBuilder
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.
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. 
PCR amplification of fragments *This was not mentioned in the protocol but was highlighted from our MS. Section 7.7 circular RNA detection by RT-PCR
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. 
The single most difficult aspect of this procedure is amplification of the fragments for the cloning of the minigene the longer fragments seem to be the most difficult and if repetitive elements are within the fragment can also pose trouble. However optimization with primer design by shortening or lengthening the primer and optimizing the annealing conditions along with extension time can resolve these issues. *Again this was not put in the script and needs to be included.
5. Will the filming need to take place in multiple locations? (Y/N) No, there should only be three locations within the same area (Cell culture hood, bench, computer)

[bookmark: _GoBack]Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.1. Justin Welden: This protocol is significant because it allows the user to generate a genomic expression system that can undergo alternative splicing, and in this case form circular RNAs that can be used to test their function and disease association [1].

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

1.2. Justin Welden: The main advantage of this technique is that it will pave the way for others to use this protocol in molecular biology and cloning when studying alternative splicing and circular RNA formation and function [1].

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

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Justin Welden: My advice to someone trying this technique for the first time would be to optimize the PCR conditions, run gradients or perform touchdown PCR with different annealing temperatures and extension times. Usually longer fragments over 6 kb will extend 1kb per cycle and different annealing temperatures would need to be tested for the best amplification [1].

1.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.4. Justin Welden: Demonstration of this method is critical because it will give the users a better visual representation the more difficult aspects of the procedure, especially the generation of primers [1].

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




Section - Protocol
2. Design of the Constructs
2.1. To begin this procedure, load the UCSC genome browser [1], and use it to identify repetitive elements necessary for circular RNA formation and incorporate them into the constructs. Importantly, primers for amplification need to be outside the repetitive elements [2].
2.1.1. Establishing shot of the talent approaching the computer and loading the UCSC genome browser.
2.1.2. SCREEN: *To be provided by authors: Show the UCSC browser. Show the necessary repetitive elements being identified and incorporated into the constructs. Authors, please upload all screen capture videos to your project page.
2.2. Paste the circular RNA sequence into the “Human BLAT Search” and select the right organism. Submit the sequence, go to Browser View, and zoom out 1.5 timers or as appropriate [1].
2.2.1. SCREEN: *To be provided by authors: Paste the circular RNA sequence into the “Human BLAT Search” and select the right organism. Submit the sequence, go to Browser View, and zoom out 1.5 timers or as appropriate. Authors, please upload all screen capture videos to your project page.
2.3. Next, mouse over the repetitive elements to identify their subtype in a floating window. Alu elements are in the SINE line. Use the ‘default tracks’ button under the window to reset the browser if an incorrect image is obtained [1-TXT].
2.3.1. SCREEN: *To be provided by authors: Mouse over the repetitive elements to identify their subtype in a floating window. Demonstrate using the ‘default tracks’ button under the window to reset the browser. Authors, please upload all screen capture videos to your project page. TEXT: SINE: Short interspersed nuclear element. Video Editor: Both this text overlay and the one below should be shown during this screen capture. Show this text overlay during “Alu elements are in the SINE line”. 
TEXT: See Figure 2 for a proper image. Video Editor: Show this text overlay during “Use the ‘default tracks’ button under the window to reset the browser if an incorrect image is obtained”.

3. Select the Sequence to be Clones in an Expression Vector
3.1. First, go to View → DNA on the top line of the UCSC genome browser to download the DNA sequence shown in the window. In the Sequencing Formatting Option, select Extended Case/Color Options [1].
3.1.1. SCREEN: *To be provided by authors: Go to View → DNA on the top line of the UCSC genome browser to download the DNA sequence shown in the window. In the Sequencing Formatting Option, select Extended Case/Color Options. Authors, please upload all screen capture videos to your project page.
3.2. Select the default case as Lower and select toggle case for NCBI refseq. Select underline, and bold, and italic for Repeat Masker. Click Submit. There will be exons as capital letters and introns as lowercase letters. Check the exon/intron borders [1].
3.2.1. SCREEN: *To be provided by authors: Select the default case as Lower and select toggle case for NCBI refseq. Select underline, and bold, and italic for Repeat Masker. Click Submit. Make sure it can be clearly seen that the exons are capital letters and the intros are lowercase letters. Authors, please upload all screen capture videos to your project page.
Question: How should “refseq” be pronounced in the voiceover narration? To avoid confusion, it should match what is shown, not what it stands for.
3.3. If the browser shows the reverse complement, go back and select the reverse complement box until the correct exon intron borders are shown [1].
3.3.1. SCREEN: *To be provided by authors: Show a reverse complement, and demonstrate going back and selecting the reverse complement box until the correct exon intron borders are shown. Authors, please upload all screen capture videos to your project page.
3.4. Next, copy the file with the correct orientation into a word processing document, and highlight the exons [1].
3.4.1. SCREEN: *To be provided by authors: Copy the file with the correct orientation into a word processing document, and highlight the exons. Authors, please upload all screen capture videos to your project page.
3.5. Select the fragments to be amplified, making sure that the intron does not begin or end in a repetitive region, as primers in these regions will not amplify specific sequences [1].
3.5.1. SCREEN: *To be provided by authors: Select the fragments to be amplified. Authors, please upload all screen capture videos to your project page.

4. Design Primers for Cloning
4.1. To begin, use a web tool to design the primers for cloning [1]. For the vector sequence, add the insertion site as the last nucleotide and subsequently add the fragments. Since the vector numbering does not start with a given insertion site, the site of insertion in the vector is located and the downstream part is put in in front of the upstream sequence [2].
4.1.1. Establishing shot of the talent approaching the computer and loading the web tool to design the primers.
4.1.2. SCREEN: *To be provided by authors: Show the web tool, and add the insertion site as the last nucleotide and subsequently add the fragments. Make sure to show that the site of insertion in the vector is located and the downstream part is put in in front of the upstream sequence. Authors, please upload all screen capture videos to your project page.
4.2. Adjust primers if their melting points are more than 4 degrees Celsius apart and do not work in amplification [1-TXT].
4.2.1. SCREEN: *To be provided by authors: Show the primers. Being adjusted. Alternatively, show Supplemental Figure 4. Authors, please upload all screen capture videos to your project page. TEXT: Alternatively, design primers manually.
5. DNA Assembly and Clone Detection
5.1. To begin, set out an enzymatic DNA assembly kit [1]. Combine the vector and add it to 10 microliters of water in a molar ratio of 1-to-2 [2].
5.1.1. Talent sets an enzymatic DNA assembly kit out onto the lab bench.
5.1.2. Talent combines the vector and adds it to water.
5.2. Next, add 10 microliters of DNA Assembly Master Mix [1]. Incubate at 50 degrees Celsius for 60 minutes [2].
5.2.1. Talent adds some DNA Assembly Master Mix to the vector/water mixture.
5.2.2. Talent places this mixture into an incubator.
5.3. Transform competent cells with the total assembly reaction. Cells should be in 50 microliter volume [1].
5.3.1. Talent transforms competent cells with the total assembly reaction. Any action in this process can be filmed for this shot.
5.4. After this, thaw cells on ice [1]. Add 2 microliters of the chilled assembled product to the competent cells [2] and mix by gently flicking the tube 4 – 5 times [3-TXT].
5.4.1. Talent places a vessel of cells on ice to thaw.
5.4.2. Talent adds some of the chilled assembled product to the cells.
5.4.3. Talent flicks the tube to mix the contents. TEXT: Do not vortex.
5.5. Place the mixture on ice for 30 minutes [1]. Heat shock the mixture at 42 degrees Celsius for 30 seconds [2-TXT], then place it back on ice for 2 minutes [3]. 
5.5.1. Talent places the mixture on ice.
5.5.2. Talent places the tube into a water bath/heat block to heat shock the cells. TEXT: Do not mix.
5.5.3. Talent places the tube back on ice.
5.6. After this, add 950 microliters of room-temperature SO media to the tube [1]. Incubate at 37 degrees Celsius for 60 minutes while shaking vigorously at 300 rpm [2]. During this incubation, warm two selection plates that contain the appropriate antibiotic [3].
5.6.1. Talent adds SO media to the tube.
5.6.2. Talent places the tube into a shaking incubator.
5.6.3. Talent sets two selection plates out to warm.
5.7. Following the incubation, centrifuge the reaction tube at 10,000 x g for 30 seconds to pellet the cells [1] and plate out 25 percent of the cells on one selection plate and 75 percent on the other [2]. Incubate these plates overnight at 37 degrees Celsius [3]
5.7.1. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
5.7.2. Talent plates 25% of the cells on one plate, and 75% of cells on the other plate.
5.7.3. Talent places both plates into an incubator.
6. Analysis of Circular RNA Expressing Reporter Genes
6.1. First, dissolve linear polyethyleneimine hydrochloride in water at a concentration of 1 milligram per milliliter at pH 2 [1]. Use sodium hydroxide to bring the pH up to 7 [2] and filter the solution with a sterile 0.22 micrometer filter [3].
6.1.1. Talent dissolves linear polyethyleneimine hydrochloride in water.
6.1.2. Talent adds NaOH to this mixture to bring the pH up to 7. A pH meter should be clearly in the shot to illustrate that the pH is being adjusted.
6.1.3. Talent filters the solution.
6.2. Store the solution at 4 degrees Celsius until ready to use [1]. Then, split the cells into the wells of a 6-well plate [2-TXT] and let them grow overnight at DMEM media containing 10 percent FBS [3].
6.2.1. Talent places the solution into a refrigerator.
6.2.2. Talent splits the cells into the wells of a 6-well plate. TEXT: ~150,000 cells/well.
6.2.3. Talent places the 6-well plate into an incubator.
6.3. The next day, aliquot 1 microgram of the reported gene in a sterile tube [1] and add 200 microliters of sterile filtered 150 millimolar sodium chloride [2]. Mix by vortexing [3].
6.3.1. Talent transfers some of the reported gene into a sterile tube.
6.3.2. Talent adds sterile filtered NaCl to the tube.
6.3.3. Talent vortexes the tube.
6.4. Next, add the polyethyleneimine solution to this mixture at a ratio of 3 microliters of polyethyleneimine for each 1 microgram of DNA [1]. Centrifuge briefly to collect samples at the bottom of the tube [2].
6.4.1. Talent adds the polyethyleneimine solution to this mixture.
6.4.2. Talent closes the lid of a centrifuge, and turns the centrifuge on.
6.5. Incubate the samples at room temperature for 10 minutes [1], then add it directly to HEK 293 cells [2]. Incubate the cells overnight at 37 degrees Celsius with 5 percent carbon dioxide [3]. The next day, use an RNA isolation kit to isolate the RNA for RT-PCR [4].
6.5.1. Talent sets the samples aside to incubate at room temperature.
6.5.2. Talent adds the samples to the HEL 293 cells.
6.5.3. Talent places the cells into an incubator.
6.5.4. Talent, at the lab bench, uses an RNA isolation kit to isolate the RNA. This is a representative shot, so the RNA isolation kit does not have to actually be used so long as it is clearly visible in the shot and the talent is performing a visually identical action (performing the action in mock).







Section – Results
7. Results: Analysis of Circular RNAs
7.1. In this study, reporter genes that generate circular RNAs are cloned and analyzed [1]. Optimized PCR products are separated on a 1 percent agarose gel containing 1x GelGreen [2]. The individual bands represent the PCR products that will be used in enzymatic DNA assembly [3].
7.1.1. LAB MEDIA: Figure 3.
7.1.2. LAB MEDIA: Figure 3. Video Editor: Emphasize Figure 3A.
7.1.3. LAB MEDIA: Figure 3. Video Editor: Hold the emphasis from 7.1.2.
7.2. These bands are then cut out from the gel and purified [1]. The purified PCR products are separated on a 1 percent agarose gel, which is subsequently stained with ethidium bromide [2].
7.2.1. LAB MEDIA: Figure 3. Video Editor: Hold the emphasis from 7.1.2.
7.2.2. LAB MEDIA: Figure 3. Video Editor: Emphasize Figure 3B.
7.3. A representative tau 9-12 minigene is cut with restriction enzymes indicated to rule out major recombinations [1].
7.3.1. LAB MEDIA: Figure 4.
7.4. cDNA from two samples derived from human brain tissues are amplified with circular RNA primers circTau exon12_10 Reverse and circTau exon10_11 Forward [1]. While the expected band corresponding to tau circular RNA is seen [2], the other strong bands are artifacts that did not match the human genome [3].
7.4.1. LAB MEDIA: Figure 5. Video Editor: Show only Figure 5A.
7.4.2. LAB MEDIA: Figure 5. Video Editor: Still show only Figure 5A. Emphasize the band that the triangle is pointing at (in the lane for Sample B).
7.4.3. LAB MEDIA: Figure 5. Video Editor: Still show only Figure 5A. Emphasize the other four strong, dark bands.
7.5. This experiment is repeated with identical PCR conditions, but the reverse transcription was performed only with the circTau exon12_10 Reverse primer [1]. Only the expected band is amplified and validated through sequencing [2]. 
7.5.1. LAB MEDIA: Figure 5. Video Editor: Show only Figure 5B.
7.5.2. LAB MEDIA: Figure 5. Video Editor: Still show only Figure 5B. Emphasize the dark bands in the lanes for Sample A and Sample B.
7.6. The RNA is then treated with RNase R that removes linear RNA [1]. The circular RNA is detectable after the treatment [2], whereas linear RNA gives no longer a detectable signal [3].
7.6.1. LAB MEDIA: Figure 5. Video Editor: Show only Figure 5C.
7.6.2. LAB MEDIA: Figure 5. Video Editor: Still show only Figure 5C. Emphasize the left size of the image (the size of the image to the left of the dotted line above, labeled “circular RNA”).
7.6.3. LAB MEDIA: Figure 5. Video Editor: Still show only Figure 5C. Emphasize the right size of the image (the size of the image to the right of the dotted line above, labeled “linear RNA”).
7.7. RNA is isolated 24 hours post transfection and analyzed by RT-PCR [1]. Amplification of the linear tau mRNA shows two bands due to alternative splicing of exon 10. Their ratio changes to the overexpression of splicing factors [2].
7.7.1. LAB MEDIA: Figure 6. Video Editor: Emphasize Figure 6A.
7.8. Amplification of the circular 12→10 tau RNA shows the dependency of tau circRNA expression on the expression of some splicing factors [1], especially the cdc2 like kinase clk2 and the SR protein 9G8 [2].
7.8.1. LAB MEDIA: Figure 6. Video Editor: Emphasize Figure 6B.
7.8.2. LAB MEDIA: Figure 6. Video Editor: In Figure 6B, emphasize the lanes for Clk2 and 9G8.


Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Justin Welden: The most important thing to remember when attempting this procedure is the design and location of the primers when constructing a minigene. The primers should not lie in repetitive elements and will need to be optimized under different conditions depending on the fragment being amplified [1].
8.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
8.2. Justin Welden: Following this procedure, other methods that can be performed would be testing the function of the circular RNAs. The users can test translation or sequestration of proteins to identify a function for the specific circular RNA the user is interested in [1].
8.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
8.3. Justin Welden: This technique paved the way to utilize genomic fragments in a minigene system that can overexpress the circular RNAs allowing the user to test and identify their function and in some aspects their association to disease [1].
8.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
8.4. Justin Welden: The implication of this technique extends toward potential therapies and diagnostics of a particular disease, for instance, Tauopathies, neurodegenerative diseases associated with tau pathology. We discovered that the Microtubule Associated Protein Tau, known as MAPT, generates circular RNAs of which we believe are contributing to the disease pathology and this method allows us to fully study these circular RNAs in identifying their function and relation to disease [1].
8.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
8.5. Justin Welden: This method could provide insight into a better understanding of circular RNAs, what their functions are and the role they may play in certain diseases [1].
8.5.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
8.6. Justin Welden: This method can be applied in cloning other minigenes that express circular RNAs across species where it can provide insight into their function [1].
8.6.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
8.7. Justin Welden: Amplification of the PCR products proves to be the most difficult with long fragments amplified from genomic DNA along with having multiple repetitive elements within the fragment [1].
8.7.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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