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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? Y
3. Which steps from the protocol section below are the most important for viewers to see? 
2.3., 3.2., 4.10.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.3. Load 95 μL of each solution (probe + supernatant or culture media) into a separate well of a black bottom, non-treated 96 well plate. Minimize the formation of bubbles in the wells upon loading by dispensing carefully with the tip close to the wall of the well.
As mentioned in the step, the most difficult aspect is keeping the mixture free of bubbles. This could be achieved by slow and careful dispensing. 
5. Will the filming need to take place in multiple locations (greater than walking distance)? 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. Frank J. Hernandez (Assistant Professor): This protocol provides a powerful alternative for screening nuclease activity as a biomarker of disease with an easy-to-implement methodology, even for researchers who are not specialized in nucleic acid probes [1][2].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.1.2. LAB MEDIA: Concept animation: 00:18-00:33 Video Editor: can show this section of animation with statement as authors prefer

1.2. Alien Balian (PhD student):  The main advantage of this technique is the ability to select nucleic acid probes that can identify both known and unknown nuclease activities, taking advantage of the probe-nuclease dynamic interaction [1]. 

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

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

1.3. Javier Garcia (PhD student):  Other advantages of this methodology are its flexibility, high reproducibility, and ease of use [1].

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

Introduction of Demonstrator (Said by you on camera):

1.4. Javier Garcia (PhD student): The demonstration will be performed by Khadija, a Master Student, and Baris, a postdoc, from our laboratory [1][2].	

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera




Section - Protocol
2. Oligonucleotide Library Design and Preparation and Bacteria Culture
2.1. When designing an oligonucleotide library [1], include at least one DNA and one RNA random sequence containing a combination of adenine, guanine, cytosine, and thymine or uracil [2].
2.1.1. WIDE: Talent at computer, designing library, with monitor visible in frame
2.1.1A. [Added Shot]: Wide: Group members deciding on design of library (Author Comment: The numbering for the take given by the videographer is unknown, but it is the only take in which several people appear together). (Editor: I’m not sure this shot needs to be shown. If it is used, it could be used in place of 2.1.1)
2.1.2. LAB MEDIA: Table 1: JoVE Video Editor please emphasize Sequence column
2.2. [bookmark: _Hlk8160043]To prepare the oligonucleotide probes, spin down the lyophilized oligonucleotide probes [1-TXT] and dilute each probe in Tris-EDTA (triss-E-D-T-A) buffer at a 500 picomolar/microliter concentration to prevent nuclease degradation [2].
2.2.1. Talent placing tube(s) into centrifuge TEXT: 5 s, 1000 x g, RT
2.2.2. Tris-EDTA being added to tube, with Tris-EDTA container visible in frame
2.3. For bacterial culture on solid medium, roll a single porous glass bead from cryogenic storage directly onto one culture dish containing TSA (T-S-A) supplemented with defibrinated sheep blood to streak out individual bacterial colonies [1].
2.3.1. Bead being rolled on agar Videographer: Important step TEXT: TSA: tryptic soy agar
2.4. Then place the plate at 37 degrees Celsius for 24 hours [1].
2.4.1. Talent placing plate into incubator
2.5. For bacterial culture in liquid medium, transfer a single colony from a solid medium culture [1] to 50 milliliters of TSB (T-S-B) for incubation at 37 degrees Celsius for 24 hours at 200 rotations per minute [2-TXT].
2.5.1. Colony being picked
2.5.2. Talent placing flask onto shaker TEXT: TSB: tryptic soy broth
2.6. The next day, dilute the culture at a 1:500 ratio in fresh TSB [1] and incubate the bacteria for an additional 24 hours at 37 degrees Celsius and 200 rotations per minute [2].
2.6.1. Talent adding cells bacteria  to broth media , with stock broth container visible in frame
2.6.2. Shot of flask shaking on shaker
3. Nuclease Activity Assay Setup
3.1. To set up a nuclease activity assay, first pre-warm a fluorometer to 37 degrees Celsius [1] and carefully add 96 microliters of sterile TSB  or supernatant from a Salmonella or E. coli liquid medium culture to one 1.5-millileter nuclease-free microcentrifuge tube per probe [2].
3.1.1. WIDE: Talent setting fluorometer
3.1.2. [bookmark: _Hlk9495393][bookmark: _Hlk9496483]TSB being added to tube, with TSB, Salmonella, and E.coli containers and tube labels visible in frame
3.2. Add 4 microliters of probe working solution to each tube [1-TXT] and use a pipette to thoroughly mix each tube contents until homogenous solutions are achieved, taking care to avoid bubbles [2].
3.2.1. Probe working solution being added to tube, with probe working solution container visible in frame Videographer: Important step TEXT: See text for all solution preparation details
3.2.2. Contents being mixed Videographer: Important step
3.3. Next, carefully load 95 microliters of each solution close to the wall of individual wells of a black-bottom, non-treated 96 well plate, taking care to avoid bubbles [1].
3.3.1. Solution being added to well(s), with probe tube containers visible in frame Videographer: Difficult step
3.4. When all of the solutions have been added, cover the plate [1] and visually inspect the lid for pen markings or dust that may introduce measurement artifacts [2].
3.4.1. Talent covering plate
3.4.2. Shot of lid/lid being checked
4. Measurement Setup
4.1. To set up the software for nuclease activity measurement, open a suitable acquisition software program [1]. 
4.1.1. WIDE: Talent at computer, opening software, with monitor visible in frame
4.2. Select Read Now from the task manager window and select New to create the kinetic measurement protocol [1].
4.2.1. SCREEN: 60005 – 4.3. Measurement set up: 00:09-00:11 
4.3. Click Set Temperature to select 37 degrees Celsius and confirm and save the settings by clicking OK [1].
4.3.1. SCREEN: 60005 – 4.3. Measurement set up: 00:12-00:17
4.4. Click Start Kinetics. In the pop-up window, select 2 hours in the Run Time input box and 2 minutes in the Interval input box before clicking OK to confirm and save the settings [1].
4.4.1. SCREEN: 60005 – 4.3. Measurement set up: 00:17-00:28
4.5. Click Read. In the pop-up window, select Fluorescence Intensity as the detection method, Endpoint-Kinetic as the read type, and Filters as the optics type. The click OK [1].
4.5.1. SCREEN: 60005 – 4.3. Measurement set up: 00:28-00:32
4.6. In the pop-up window, select Green from the Filter Set and click OK [1].
4.6.1. SCREEN: 60005 – 4.3. Measurement set up: 00:33-00:37
4.7. In the Procedure window, select Use lid and click Validate. A pop-up window will appear, confirming that the created protocol is valid [1]. 
4.7.1. SCREEN: 60005 – 4.3. Measurement set up: 00:38-00:43
4.8. Under the Protocol menu, select Procedure [1].
4.8.1. LAB MEDIA: Figure S2C: JoVE Video Editor please emphasize Protocol then Procedure text
4.9. In the Procedure window, define the wells to be measured [1] and enter the name of the experiment in the file name input box [2].
4.9.1. LAB MEDIA: Figure S2D: JoVE Video Editor please emphasize selected blue boxes
4.9.2. SCREEN: 60005 – 4.3. Measurement set up: 00:47-00:55
4.10. Then load the plate into the plate reader [1], taking care that the plate is in the right orientation [2], and click the Read new button to begin the acquisition [3].
4.10.1. Talent loading plate into plate reader
4.10.2. Shot of plate in correct orientation Videographer: Important step
4.10.3. SCREEN: 60005 – 4.3. Measurement set up: 01:00-01:05
5. Data Analysis 
5.1. For data analysis, open the data in the appropriate analysis software [1] and select one of the measured wells in the Plate 1 window [2].
5.1.1. WIDE: Talent at computer, opening software, with monitor visible in frame
5.1.2. SCREEN: 60005 – 4.4. data analysis: 00:02-00:04 
5.2. Click Select Wells and include all of the measured wells in the Well Selection Dialog window before clicking OK [1].
5.2.1. SCREEN: 60005 – 4.4. data analysis: 00:04-00:13
5.3. Then select Data in the Plate 1 window to visualize the tabulated results and click Quick Export to export the data to a spreadsheet [1].
5.3.1. SCREEN: 60005 – 4.4. data analysis: 00:13-00:21
5.4. In the spread sheet, label the data columns as appropriate for each sample and probe [1] and plot the relative fluorescence units versus time for the data to generate kinetic graphs [2]. 
5.4.1. SCREEN: 6005 – 4.4.5 Labelling of data columns:
5.4.2. LAB MEDIA: Figure 2 DNA and RNA graphs




Section – Results
6. Results: Representative Kinetic Screening 

6.1. In this representative experiment, after the first round of screening, the Salmonella culture supernatants reported a clear preference for RNA probes over the DNA probes [1], suggesting the presence of an RNase type of activity derived from Salmonella that could be used to select specific RNA-based probes [2].

6.1.1. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize green data curves in RNA, RNA Poly A, RNA Poly U, and RNA Poly C graphs
6.1.2. LAB MEDIA: Figure 2

6.2. In contrast, E. coli and culture medium controls demonstrated a very limited ability to degrade RNA probes [1].

6.2.1. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize red and blue data lines in RNA, RNA Poly A, RNA Poly U, and RNA Poly C graphs

6.3. After a second round of screening using chemically modified nucleotides aimed at increasing the specificity of the RNA-specific probes [1], two probes could be identified, on the basis of their chemical modifications, as exhibiting the best performing kinetic behavior [2]. These results suggest that Salmonella has an important RNase activity, with differential substrate chemistry preference, that can be used for selecting probes capable of specifically recognizing this bacteria [3].

6.3.1. LAB MEDIA: Figure 3
6.3.2. [bookmark: _GoBack]LAB MEDIA: Figure 3: JoVE Video Editor please emphasize green data line in RNA Pur-2’OMe and RNA Pyr-2’OMe graphs
6.3.3. LAB MEDIA: Figure 3
 




Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Alien Balian (PhD student): This procedure enables the selection of probes that identify nuclease activity associated with disease conditions, such as cancer or bacterial infection, allowing the development of novel clinical diagnostic tools [1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera 
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