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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:  27
Number of Shots:  34 

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.

OPTIONAL: Why is visual demonstration of this method critical?
1.6. 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.

1.7. 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.  
1.7.1. INTERVIEW: Author saying the above. 
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.
1.8. 

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. Preparation of Compounds and Reaction Components
2.1. To begin, prepare complete SAMHD1 RB and EDTA stop solution as described in the text manuscript [1]. Complete SAMHD1 RB by adding EDTA to a final concentration of 7.9 millimolar [2]. Authors: How do you pronounce SAMHD1 RB?
2.1.1. WIDE: Establishing shot of talent preparing solutions 
2.1.2. Talent adding EDTA to SAMHD1 RB
2.2. Prepare malachite green, or MG, working solution by mixing 10 parts of MG stock solution with 2.5 parts of 7% ammonium molybdate and 0.2 parts of 11% Tween-20 [1-TXT].
2.2.1. Talent preparing MG working solution. TEXT: 2.5 mM malachite green, 1.4% ammonium molybdate, 0.18% Tween-20
2.3. Prepare serially diluted test compounds at 100x final concentration in a clear round-bottomed polypropylene 96-well plate using either a multichannel pipette or automated liquid handling equipment [1].
2.3.1. Talent preparing serially diluted test compounds in 96-well plate
2.4. Dilute the compounds to 25x final concentration with complete SAMHD1 RB to maintain the final solvent concentration below 1% [1] and transfer 5 microliters to the appropriate wells of a clear 384-well flat-bottomed assay plate. Repeat the procedure with solvent-only control samples [2].
2.4.1. Talent diluting the compounds
2.4.2. Talent transferring the compounds to the 384-well plate
2.5. Prepare enzyme master mix by diluting recombinant human SAMHD1 protein and recombinant pyrophosphatase in complete SAMHD1 RB to 4 times the desired final concentration [1].
2.5.1. Talent preparing enzyme mix by diluting recombinant protein
2.6. Then, prepare activator or substrate dGTP by diluting dGTP stock in complete SAMHD1 RB to 50 micromolar dGTP [1].
2.6.1. Talent diluting dGTP in water

3. SAMHD1 Inhibition Assay 
3.1. Dispense 5 microliters of SAMHD1 or pyrophosphatase master mix into the 384-well assay plate containing compound dilutions. Dispense 5 microliters of complete SAMHD1 RB into the no enzyme control wells. Pre-incubate the enzyme and compounds for 10 minutes at room temperature [1].
3.1.1. Talent dispensing solutions into the 384-well assay plate
3.2. Then, dispense 10 microliters of 2x dGTP solution into all wells to start the reaction [1]. Incubate the reaction for 20 minutes at RT [2]. Stop the reaction by dispensing 20 microliters EDTA stop solution to all wells [3], then add 10 microliters of MG working solution to all wells [4].
3.2.1. Talent dispensing dGTP to start the reaction
3.2.2. Talent keeping the reaction for incubation.
3.2.3. Talent dispensing EDTA to the wells
3.2.4. Talent adding MG solution to the wells
3.3. Use an orbital microwell plate shaker to mix the contents of the wells [1] and centrifugation at 1,000 times g for 1 minute [2].
3.3.1. Plate kept on shaker
3.3.2. Talent keeping the plate for centrifugation
3.4. Incubate the plate for 20 minutes at room temperature and read the absorption at 630 nanometer-wavelength in a microwell plate reader [1].
3.4.1. Talent reading the plate in reader

Authors: Please upload screen capture videos for all shots labeled SCREEN to your Project page: https://www.jove.com/account/file-uploader?src=19063463
3.5. Calculate the average and standard deviation of the positive and negative control wells, then calculate Z-factor as an indicator of assay quality [1-TXT].
3.5.1. SCREEN: To be provided by the authors: Talent calculating the average and standard deviation. 
3.6. Normalize each absorbance value to the mean values of the positive and negative controls, setting the positive control as 100% SAMHD1 activity and the negative control as 0% SAMHD1 activity [1].
3.6.1. SCREEN: To be provided by the authors: Talent normalizing absorbance value to the mean values of positive and negative controls
3.7. Plot SAMHD1 activity as a function of compound concentration and fit a four-parameter variable slope dose-response curve, allowing for determination of compound half maximal inhibitory concentration [1].
3.7.1. SCREEN: To be provided by the authors: Talent plotting SAMDH1 activity as a function of compound concentration

4. SAMHD1 Activator and Substrate Screen
4.1. Dilute nucleotide analogue stocks, typically 10 or 100 milli molar in water, to 4x final concentration in complete SAMHD1 RB [1] and transfer 5 microliters to the appropriate wells of a 384-well assay plate [2].
4.1.1. Talent diluting nucleotide analogue stock
4.1.2. Talent dispensing nucleotide analogues to the respective wells 
4.2. Prepare enzyme SAMHD1 or pyrophosphatase master mix by diluting recombinant human SAMHD1 protein and recombinant E. coli pyrophosphatase in complete SAMHD1 RB to twice the desired final concentration [1-TXT].
4.2.1. Talent preparing enzyme by diluting the protein in SAMHD1 RB TEXT: 0.7 micro molar SAMHD1 and 25 units per milliliter PPase
4.3. Prepare pyrophosphatase solution by diluting recombinant E. coli pyrophosphatase in complete SAMHD1 RB to twice the desired final concentration [1].
4.3.1. Talent preparing PPase solution by diluting pyrophosphatase in SAMHD1 RB
4.4. Then, prepare activators GTP and dGTPα (“alpha”) S diluting stock in complete SAMHD1 RB to 4x final concentration.
4.4.1. Bottle or tubes labelled with GTP and dGTPalpha TEXT: 50 µM GTP or dGTPαS
4.5. Dispense 5 microliters of the activator either GTP or dGTPα (pronounce: “alpha”) S or complete SAMHD1 RB to the appropriate wells of a 384-well assay plate containing the nucleotide analogues [1].
4.5.1. Talent dispensing GTP or dGTPalpha to the appropriate wells
4.6. Start the reaction by dispensing 10 microliters of SAMHD1 or pyrophosphatase master mix, pyrophosphatase alone, or complete SAMHD1 RB to the appropriate wells [1].
4.6.1. Talent dispensing Master mix to the wells
4.7. Incubate the reaction for 20 minutes at room temperature [1], then stop the reaction by dispensing 20 microliters of EDTA stop solution to all the wells [2].
4.7.1. Talent keeping the plate for incubation
4.7.2. Talent adding EDTA to all the wells
4.8. Add 10 microliters MG working solution to all the wells [1]. Mix the well contents using an orbital microwell plate shaker [2] and centrifuge the plate at 1,000 times g for 1 minute [3].
4.8.1. Talent adding MG solution to all the wells
4.8.2. Talent keeping the plate on shaker
4.8.3. Talent keeping the plate for centrifugation
4.9. Incubate the plate for 20 minutes at room temperature and read the absorption at 630 nanometers in a microwell plate reader [1].
4.9.1. Talent reading the plate in plate reader
4.10. Calculate the average absorbance values for the pyrophosphatase only reaction wells, which will be the background value. Then, subtract the background value from the corresponding wells in the SAMHD1 or pyrophosphatase reactions [1].
4.10.1. SCREEN: To be provided by the authors: Talent calculating the average absorbance values and subtracting it from the corresponding wells
4.11. Finally, plot corrected absorbance values for each nucleotide analogue with buffer, GTP, and dGTPαS conditions [1].
4.11.1. SCREEN: To be provided by the authors: Talent plotting the corrected absorbance values


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: 189. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

5. Results: Enzyme-Coupled Activity Assay to Screen SAMHD1 Activators or Inhibitors
5.1. The absorbance values obtained with increasing concentrations of sodium phosphate with the malachite green reagent are shown here [1]. The linear detection range of phosphate is visible from 0.004 to 0.03 millimolar [2].
5.1.1. LAB MEDIA: Figure 2A Video editor: Please highlight the left panel of 2A
5.1.2. LAB MEDIA: Figure 2A Video editor: Please highlight the right panel of 2A
5.2. The requirement of assay components to achieve measurable SAMHD1 is illustrated [1]. Neither SAMHD1 nor pyrophosphatase alone are capable of generating inorganic phosphate in the presence of dGTP [2]. However, when all the assay components are present, an increase in signal was observed [3].
5.2.1. LAB MEDIA: Figure 2B 
5.2.2. LAB MEDIA: Figure 2B Video editor: Please highlight the first three pairs of bars in graph labelled as “buffer”, “SAMHD1” and “PPase” respectively
5.2.3. LAB MEDIA: Figure 2B Video editor: Please highlight the last pair of bars labelled as “SAMHD1 & PPase”
5.3. The dose-response curves obtained for SAMHD1 inhibitor compounds showed that increasing concentrations effectively inhibit SAMHD1 activity [1]. The dose response curve of hydroxyurea showed no changes in SAMHD1 activity, demonstrating that hydroxyurea does not inhibit SAMHD1 activity in vitro [2].
5.3.1. LAB MEDIA: Figure 3A
5.3.2. LAB MEDIA: Figure 3B
5.4. Nucleotide binding to both the allosteric sites and to the catalytic site activates SAMHD1 in the case of dGTP [1] and all other canonical dNTPs [2].
5.4.1. LAB MEDIA: Figure 4 Video editor: Please highlight dGTP bars (three) of the graph
5.4.2. LAB MEDIA: Figure 4 Video editor: Please highlight dCTP, dATP and dTTP bars of the graph
5.5. For nucleotide analogs, clofarabine triphosphate is an allosteric site 2 activator and a substrate [1], whereas cytarabine triphosphate is only able to occupy the catalytic site [2]. No activity was observed with gemcitabine triphosphate [3].
5.5.1. LAB MEDIA: Figure 4 Video editor: Please highlight Cl-F-ara-ATP bars of the graph
5.5.2. LAB MEDIA: Figure 4 Video editor: Please highlight ara-CTP bars of the graph
5.5.3. LAB MEDIA: Figure 4 Video editor: Please highlight dF-dCTP bars of the graph



Conclusion
6. [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.
6.1. 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?
6.2. 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?
6.3. 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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