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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?  No  
2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No
3. Filming location: Will the filming need to take place in multiple locations?   No

Current Protocol Length

Number of Steps:  7
Number of Shots:  23 

Interviews 
1. Video 1: Author Spotlight: Characterizing Novel Enzymes from Extremophiles and Common Pathogens to Understand DNA Repair and Replication

Videographer: Obtain headshots for all authors. 

REQUIRED: What is the scope of your research? What questions are you trying to answer? 	Comment by Poornima G: Authors: All the statements have been slightly modified according to the journal guidelines for better clarity.

We can have only upto 5 interview statements in the video. Hence one question has been deleted
1.1. Adele Williamson: In our group we are trying to characterize enzymes involved in DNA repair and replication processes. We focus on the characterization of novel enzymes from extremophilic microorganisms and those from common pathogens to understand their DNA repair and replication. A lot of our team’s work has focused on DNA and RNA ligases; both their biological function and biotechnological application.
1.1.1. [bookmark: _Hlk161051326]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.1.2

What significant findings have you established in your field?
1.2. Adele Williamson: For a long time, we have been interested in a ‘minimal’ DNA ligase that seems to be trafficked outside of bacterial cells. Recently we showed that it plays a role in biofilm formation in Neisseria gonorrhoeae- presumably in other bacteria as well. We have also recently discovered a novel DNA-RNA ligase R2D which can ligate DNA adaptors to either end of an RNA molecule.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.2.2

What research gap are you addressing with your protocol?
1.3. Adele Williamson: Our collaborators at AZ who have also contributed to this protocol are commercializing enzymes for molecular biology with different activities on RNA and DNA- as a first step they are using this type of assay to get an idea of the spectrum of activities that a new enzyme has and how it compares to what is already on the market.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.3.2


What advantage does your protocol offer compared to other techniques?
1.4. Ronja Stelzer: The protocol offers an easier and safer alternative for assaying nucleic acid metabolizing enzymes compared to the use of radiolabeled substrates. Fluorescently labelled DNA/RNA substrates make our approach more efficient, as we can mix and match the oligonucleotides to make a variety of substrates. 
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.2.4


What research questions will your laboratory focus on in the future?
1.5. Adele Williamson: We are currently trying to understand the biological role of several novel nucleases that we have isolated from an Antarctic metagenome and that have homologs in other extremophiles. We are also looking at whether our enzymes can act on non-natural nucleic acids and can be used as molecular biology tools with these.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.5.1


Videographer: Obtain headshots for all authors.

Protocol Videos 
2. Video 2: Assembling and Annealing Nucleic Acid Duplexes for Characterizing Enzymatic DNA Processing with Modified Oligonucleotides
Demonstrator: Ronja Stelzer
Protocol
2.1. To begin, centrifuge the lyophilized oligonucleotide-containing tube at full speed in a benchtop centrifuge for 2 to 5 minutes [1]. Resuspend the oligonucleotides in TE buffer to prepare a master stock of 100 micromolar [2] and gently vortex the tube [3]. 
2.1.1. WIDE: Talent placing the oligonucleotide tubes in a benchtop centrifuge and setting the parameters.  Videographer: Please take a still image of talent performing this action. Make sure that it is at least a half-body shot with the talent's face visible and zoom out so we have room for cropping. 
2.1.2. Talent adding TE buffer to the oligonucleotide-containing tube.
2.1.3. Talent vertexing vortexing the oligonucleotide tube.

2.2. Dilute an aliquot of master stock with TE buffer to prepare a 10-millimolar micromolar stock [1-TXT]. After preparing the reaction master mix using the stocks, buffer and metal ions [2], anneal the oligonucleotides in a thermocycler at 95 degrees Celsius for 5 minutes [3-TXT]. Let the tube cool to room temperature for 30 minutes to 1 hour [4-TXT]. 
2.2.1. Shot of adding TE buffer to the tube containing an aliquot of the master stock. TXT: Prepare working stocks in ultrapure water (0.5, 0.7, or 2.5 μM)	Comment by Adele Williamson: Between 2.2.1 and 2.2.2 there is a new shot of Ronja making the reaction master mix from the stocks (0.5, 0.7 or 2.5) prepared in 2.2.1
2.2.2. Talent approaching the thermocycler with reaction master mix tubes in hand. 
2.2.3. Talent placing the master mix tube in a thermocycler. TXT: Final buffer: 50 mM Tris pH 8.0, 50 mM NaCl, 10 mM Dithiothreitol with 10 mM MgCl2
2.2.4. Talent removing the tube from thermocycler and placing it on the bench. TXT: For longer oligonucleotides, use a down ramp of 95 °C to 25 °C (over 45 min)

2.3. Then, add nucleotide cofactors and other heat-sensitive buffer components to the master mix [1]. If required, store the mix at minus 20 degrees Celsius for future use [2].
2.3.1. Talent adding nucleotide cofactors to master mix tube.
2.3.2. Talent placing the tube in -20 freezer.

Standard Assay Setup
2.4. Combine 22.5 microliters of the substrate master mix with 2.5 microliters of the DNA ligase in a PCR tube [1-TXT]. Immediately place the reaction tubes in a PCR machine at 25 degrees Celsius for 30 minutes [2-TXT].
2.4.1. Shot of adding 2.5 μL of DNA ligase to the PCR tube containing master mix and pipetting up and down. TXT: Run reactions in duplicate or triplicate; PCR: Polymerase Chain Reaction	Comment by Adele Williamson: We are not doing a PCR reaction here. We are just using PCR tubes because they are nice and small and fit correctly in the themocycler. Please remove this text.	Comment by Ronja  Stelzer (GUEST): 
2.4.2. Talent placing the PCR tube with reaction mix to the PCR machine. TXT: Controls: No-protein (buffer only) and no-cofactor 

2.5. To quench the reaction, add 5 microliters of loading dye [1] and incubate at 95 degrees Celsius for 5 minutes [2].
2.5.1. Shot of adding loading dye to the reaction tube.
2.5.2. Talent closing the lid of the PCR machine set at 95 degrees Celsius.

3. Video 3: Urea-Polyacrylamide Gel Electrophoresis (PAGE) for Probing DNA Enzyme Activities Employing Commercial Oligonucleotides
Demonstrator: Ronja Stelzer
Protocol

3.1. To begin, prepare a stock of 20% acrylamide, 7 Molar Urea, and 1x (1-X) TBE solution [1-TXT]. For one gel, combine 10 milliliters of acrylamide and urea solution with 100 microliters of 10% ammonium persulphate and 3 microliters of Tetra-methyl-ethylene-diamine [2] and cast it in a gel caster [3].
3.1.1. WIDE: Talent placing a bottle labeled as “Acrylamide” beside bottles labeled as "Urea” and “TBE” under a fume cabinet. TXT: Use the acrylamide/bis solution in awhich has a 29:1 ratio
3.1.2. Talent adding APS and TEMED to the acrylamide-urea mix and gently swirling the 50 mL tube to mix. 
3.1.3. Talent pouring the mix to a gel caster.

3.2. After the gel solidifies, pre-run the gel in 1x TBE buffer for 30 minutes at 10 milliamperes per gel with external heating [1]. Using a pasture pipette, flush 1x TBE into the gel wells to remove excess urea [2]. Load 10 microliters of each reaction [3] and run for 1 to 1.5 hours at 45 to 55 degrees Celsius [4].
3.2.1. Shot of gel pre-run in progress.
3.2.2. Talent flushing TBE into the wells of the gel.
3.2.3. Talent loading the samples into the wells.
3.2.4. Talent setting the run parameters on the electrophoresis unit and pressing “start” or switching on the unit.

3.3. Visualize the gel with the correct settings for the chosen fluorophore [1-TXT]. 
3.3.1. Talent placing the gel in the imaging system. TXT: Excitation/emission for 6-carboxyfluorescein: 495/517 nm

3.4. Finally, quantify the band intensity of the product and the substrate using Image-J [1] and calculate the percentage of the product using the formula [2].
3.4.1. Talent opening the Image-J software in a computer.
3.4.2. TEXT ON PLAIN BACKGROUND:

Where, P is the integrated value of the product band
and S is the integrated area of the substrate band 
Representative Results
3.5. DNA ligase activity led to an increase in oligonucleotide size from 20 nucleotides [1] to 40 nucleotides, observed on a urea PAGE (page) gel [2]. The bacterial DNA ligase ligated both nick and mismatch DNA substrates [3] and can utilize both magnesium and manganese for ligation activity [4], with a preference for magnesium [5].
3.5.1. LAB MEDIA: Figure 3 B Video Editor: Please emphasize the bands corresponding to “Substrate (20 nt)” in the image on the right
3.5.2. LAB MEDIA: Figure 3 B Video Editor: Please emphasize the bands corresponding to “Product (40 nt)” in the image on the right
3.5.3. LAB MEDIA: Figure 3 D Video Editor: Please emphasize the bands corresponding to “Product (40 nt)” for panels “nicked” and “mismatched” in the image on the right
3.5.4. LAB MEDIA: Figure 3 C
3.5.5. LAB MEDIA: Figure 3 C Video Editor: Please emphasize the bands corresponding to “Magnesium” in the image on the right and the bar corresponding to “Magnesium” in the graph on the left
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