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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. Does your protocol include software usage? (N)
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. 
5.1-5.5, 6.1-6.4, 7.1-7.5
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. 
Observing signal of binding of the enzyme. To overcome: subtle washing conditions, optimization in washing steps, and scanning.
5. Will the filming need to take place in multiple locations? (N)
If yes, how far apart are the locations? 


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. Barak Akabayov: This protocol describes collection of massive data from protein DNA binding microarray for primase, an enzyme that transiently binds to specific DNA sequence and in turn catalyzes formation of RNA primers. This video will cover how microarray technology can help re-defining primase sequence recognition site, and how a high throughput approach can complement classical biochemistry [1].

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

1.2. Barak Akabayov: The technique combines two approaches, primase-DNA binding microarray and primase activity assay. The microarray provides massive data of primase binding to DNA sequences whereas the biochemical assay provides information on RNA primer formation by DNA primase. The tested enzymatic activity depends on the insight from the microarray experiment and is lower throughput in its nature. The link between the efficiency of binding, DNA sequence selection, and activity of the enzyme, is probed [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)

1.3. Barak Akabayov: Identification of sequence determinants using microarray allows to draw accurate conclusions based on massive data of the microarray. This approach has been used so far to describe DNA binding sequences of transcription factors. Transcription factors are static proteins that bind tightly to DNA [1].

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

Introduction of Demonstrator: (Said by you on camera)

1.4. Barak Akabayov: Stefan Ilic, a grad student from my laboratory, will demonstrate the procedure [1] [2].  

1.4.1. Interview style: Author saying the above 
1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
Section - Protocol
2. Primase DNA Binding Experiment: Blocking Procedure
2.1. To begin this procedure, pre-wet the microarray slide by placing it in a Coplin jar containing 0.01 percent Triton X-100 [1] and rotating on a lab rotator at 125 rpm for 5 minutes [2].
2.1.1. MED: Talent places a microarray slide into a Coplin jar containing Triton X-100.
2.1.2. MED: Talent place the Coplin jar on a lab rotator.
2.2. Pipet the blocking solution into a plastic box [1-TXT]. Then, remove the microarray slide from the Coplin jar [2]. Use a fine wipe to dry the non-DNA side and edges of the slide [3].
2.2.1. CU: Talent adds blocking solution to a plastic box. TEXT: See text for details on preparing blocking solution.
2.2.2. MED: Talent removes the microarray slide from the Coplin jar.
2.2.3. CU: Talent uses a fine wipe to wipe the slide.
2.3. Slowly place the microarray into the plastic box [1]. Incubate at room temperature for 1 hour with slow shaking [3].
2.3.1. CU: Talent places the microarray slide in the plastic box.
2.3.2. MED: Talent places the plastic box on a shaker to incubate at room temperature.
2.4. After this, wash the slide once with 0.1 percent Tween-20 in PBS [1] on a lab rotator at 125 rpm for 5 minutes [2]. Remove the Tween-20 and rinse the slide once with 0.01 percent Triton X-100 in PBS [3] on a lab rotator at 125 rpm for 2 minutes [4].
2.4.1. MED: Talent transfers the slide to a plastic box removes blocking solution by vacuum aspiration and adds 0.1% Tween-20 in PBS to the plastic box to the jar. (Author Comment: Note to the video editor: use take 2 that was shot after step 2.4.2) 
2.4.2. MED: Talent places the jar plastic box on a lab rotator.
2.4.3. MED: Talent removes 0.1% Tween-20 in PBS by aspiration and adds 0.01% Triton X-100 in PBS to the jar plastic box.
2.4.4. [bookmark: _GoBack]MED: Talent places the jar plastic box on a lab rotator.
2.5. Then, quickly transfer the slide to a Coplin jar containing PBS [1].
2.5.1. MED: Talent transfers the slide to a Coplin jar containing PBS.

3. Primase DNA Binding Experiment: Protein Binding
3.1. First, assemble the PBM chamber as outlined in the text protocol [1]. Place the slide into the designated space, use tweezers to push it down and left [2]. Place the silicon gasket on top, making sure that it is well aligned with the lower part of the PBM chamber [3]. Then, close the chamber and tighten the screws diagonally [4].
3.1.1. MED: Talent assembles the PBM chamber. Any action in this process can be filmed for this shot takes the slide out of the Coplin jar and wipes the edges and non-DNA side with the fine wipe.
3.1.2. MED/CU: Talent places the slide into the designated space, and pushes it down and left.
3.1.3. MED: Talent places the silicon gasket on top and aligns it.
3.1.4. Talent closes the chamber and tightens the screws.
3.2. Pipet the protein binding mixture into each well of the gasket[1-TXT].
3.2.1. CU: Talent adds the protein binding mixture into each well of the gasket. TEXT: See text for mixture composition.
3.3. Then, incubate at room temperature for 30 minutes [1].
3.3.1. MED: Talent sets the chamber aside to incubate at room temperature.
4. Primase DNA Binding Experiment: Fluorescent Antibody Attachment
4.1. To begin, pipet 0.05 percent Tween-20 in PBS into the PBM chamber to briefly wash the slide [1]. Using a vacuum aspirator, remove the solution from the wells of the chamber, being careful to not touch the DNA spots [2].
4.1.1. MED: Talent washes the slide with Tween-20 in PBS.
4.1.2. MED: Talent uses a vacuum to remove the solution from the wells of the chamber.
4.2. Repeat this, briefly wash the slide with PBS [1] and use the vacuum to remove the solution from the wells of the chamber while being careful to not touch the DNA spots [2].
4.2.1. MED: Talent washes the slide with PBS.
4.2.2. MED: Talent uses a vacuum to remove the PBS from the wells of the chamber.
4.3. Next, Add Alexa 488-conjugated anti-his antibody to each well of the PBM chamber [1-TXT].
4.3.1. MED: Talent adds the antibody to the gasket slide. TEXT: Antibody: 10 ng/μL in binding buffer.
4.4. Incubate in the dark at room temperature for 30 minutes [1]. After this, briefly wash the slide inside the PBM chamber by adding few drops of 0.05 percent Tween-20 in PBS into each well [2] and use the vacuum aspirator to remove the solution from the wells of the chamber, being careful to not touch the DNA spots [3].
4.4.1. MED: Talent places the slide into a slide box to incubate at room temperature.
4.4.2. MED: Talent adds few drops of Tween-20 in PBS into each well.
4.4.3. MED: Talent uses aspiration to remove the solution from the wells of the chamber.
4.5. Disassemble the PBM chamber and remove the slide [1].
4.5.1. MED: Talent disassembles the chamber and removes the slide.
4.6. Rinse the slides twice in 0.05 percent Tween-20 in PBS, with each rinse lasting 3 minutes [1]. Then, rinse the slides two times in PBS, with each rinse lasting 3 minutes each [2], and one time in double-distilled water for 3 minutes [3].
Videographer: These washes would require a longer shot than the voiceover narration allows if filmed as written. However, similar washes have occurred previously, so these do not need to be shown in full. I suggest either filming a representative shot of each wash OR filming one wash fully – from start to finish – as the washes are all look similar (just using different compounds).
4.6.1. MED: Talent rinses the slides in Tween-20 in PBS by placing the slide in a plastic box, adding Tween-20 in PBS, placing the box on a lab rotator. 
4.6.2. MED: Talent rinses the slides in PBS by removing Tween-20 in PBS by aspiration, adding PBS, and placing the plastic box on a lab rotator.
4.6.3. MED: Talent rinses the slides in double-distilled water by removing PBS by aspiration, adding double-distilled water, and placing the plastic box on a lab rotator.
4.7. Dry the slides with compressed air [1] and store them in a dark slide box until ready to scan [2].
4.7.1. MED: Talent takes the slide out of the box, wipes the non-DNA side with fine wipe and dries the DNA-side with compressed air. (Author Comment: Note to the video editor: this step was shot in two parts. Please merge them into one) (Editor: I’m not sure where the shot was split, but please merge them as the author requested if possible.)
4.7.2. MED: Talent places the slides into a slide box
4.8. When ready, use a microarray scanner to scan the chip with an excitation of 495 nanometers and an emission of 519 nanometers, and collect the median fluorescence intensity [1].
4.8.1. MED: Talent, at a microarray scanner, scans the chips as described. Any action in this process can be filmed for this shot. (Author Comment: Note to the video editor: Screenshots of the scanned slide can be added if necessary)



Section – Results
5. Results: Analysis of High-Throughput Primase Profiling 
5.1. In this study, high-throughput primase profiling is used to map primase binding sites, including those that are difficult, if not impossible, to observe using classical tools [1]. Importantly, high-throughput primase profiling enables the revisiting of the traditional understanding of primase binding sites [2].
5.1.1. LAB MEDIA: Figure 1.
5.1.2. LAB MEDIA: Figure 1.
5.2. Specially, high-throughput primase profiling reveals binding specificities in addition to known 5'-GTC-3' (“five-prime G-T-C three-prime”) recognition sequences, which leads to changes in functional activities of T7 DNA primase [1].
5.2.1. LAB MEDIA: Figure 2.
5.3. Namely, two groups of sequences are identified: strong-binding DNA sequences that contained T/G in the flanks, and weak-binding sequences that contained A/G in the flanks [1]. No primase binding to DNA templates that were missing 5'-GTC-3' within their sequence was detected [2]. 
5.3.1. LAB MEIDA: Figure 2.
5.3.2. LAB MEDIA: Figure 2.
5.4. The primase DNA recognition sites that contain specific features, such as T/G-rich flanks, increase primase-DNA binding up to 10-fold [1]. Surprisingly, they also increase the length of newly formed RNA [2]. Importantly, high-throughput primase profiling allowed us to observe and quantify the variability in primer length in relation to the sequence of the DNA template [3].
5.4.1. LAB MEDIA: Figure 2.
5.4.2. LAB MEDIA: Figure 2.
5.4.3. LAB MEDIA: Figure 2.



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Barak Akabayov: When performing this procedure, the washing steps should be subtle, and buffer should contain components that locks the primase on the DNA. Also, a threshold of futile binding evens is determined biochemically, therefore analysis of the microarray is insufficient [1].
6.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
6.2. Barak Akabayov: Methods, such as surface plasmon resonance and gel shift assays, can determine the binding affinity of primase to selected DNA sequences. My lab implements machine learning prediction models to detect primase sequence determinants that yield productive primers that can be extended by DNA polymerase [1].
6.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
6.3. Barak Akabayov: In the era of big data and implementation of statistical methods to analyze big data, this technique will definitely help to better characterize specific DNA sequences and link the sequence recognition to the activity of primase [1].
6.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
6.4. Barak Akabayov: Anyone working with radiation should have a thorough understanding of regulations and hazards associated with the use of ionizing radiation, should undergo training, and should work with safety equipment [1].
6.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. 
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