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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:  25
Number of Shots:  49

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.



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.

1.6. 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.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.7. 

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. Flow Cytometry Analysis
2.1. Turn on the cytometer and computer 10 minutes before starting the analysis [1]. Ensure that the waste is empty and the sheath tank is full [2], then log in and open the analysis software [3].
2.1.1. WIDE: Talent at the computer, switching on the computer and cytometer.
2.1.2. Shot of empty waste tank and full sheath tank.
2.1.3. Talent logging in and opening the software.

2.2. After moving the arm [1], take the water tube off [2]. Set the flow rate to High [3] and press Prime [4]. Wait for the light to go out and repeat this process three more times [5].
2.2.1. Talent moving the arm.
2.2.2. Talent removing the water tube.
2.2.3. Talent setting the flow rate to high.
2.2.4. Talent pressing prime.
2.2.5. Shot of light going out.

2.3. Place the water tube back and run at a high flow rate for 3 minutes [1]. Then, set the flowrate to Low [2] and press Standby until acquisition [3].
2.3.1. Talent placing the tube back.
2.3.2. Talent setting the flow rate to low.
2.3.3. Talent pressing standby.

2.4. Select Experiment or New Experiment. In the inspector, delete the unrequired fluorochromes except the Blue Laser 530 by 30 and Yellow Laser 610 by 20 [1]. Right-click on the Experiment and select Cytometer Settings, then click Application Settings and Create Worksheet [2].
2.4.1. SCREEN: Experiment being selected and unrequired fluorochromes being deleted.
Authors: Please create screen capture videos of the shots labeled SCREEN and upload them to your project page: https://www.jove.com/account/file-uploader?src=19063158
2.4.2. SCREEN: worksheet being created.

2.5. On the worksheet, create a forward scatter-area versus side scatter area dot blot, YFP (Y-F-P) histogram, RFP (R-F-P) histogram, and GFP (G-F-P) versus YFP dot blot by clicking on the corresponding icon and changing the axes by clicking on the axis label [1].
2.5.1. SCREEN: Dot blot band histograms being created.

2.6. Right-click on the Experiment and add New Specimen. Add an appropriate name and open the specimen by clicking the plus sign to reveal a new tube. Click the View to open the acquisition dashboard [1]. Load the uninfected-untransduced control [2] and press Acquire [3].
2.6.1. SCREEN: New specimen being created, the name being added, the specimen being opened, and dashboard is opened.
2.6.2. Talent placing the tube in the instrument.
2.6.3. Talent pressing acquire on the screen with a monitor in the view.

2.7. Adjust the forward and side scatter voltages in the dashboard to position the cells in the lower-left quadrant. Gate around this population and label it as P1. Right-click on the other plots and select show P1 to remove the debris from the subsequent analysis [1].
2.7.1. SCREEN: Voltage being adjusted, cells being positioned, the population being gated, and show P1 being selected on other plots.

2.8. Load the single-color control for YFP and press acquire [1]. Adjust the YFP voltage in the dashboard so that the most fluorescent cells are within the detector range, then repeat the same for the RFP control [2].
2.8.1. Talent loading the tube in the instrument.
2.8.2. SCREEN: voltage being adjusted.

2.9. Select the Experiment, go to the Compensation Setup, and select Create Compensation Controls to toggle to a normal worksheet. Then, select an unstained normal worksheet [1]. Press on the Run [2] and acquire for the unstained control [3].
2.9.1. SCREEN: Create Compensation Controls being selected, worksheet being toggled, unstained normal worksheet being selected, 
2.9.2. Talent pressing run. 
2.9.3. Talent pressing acquire on the screen with a monitor in the view.

2.10. Draw a gate P1 around the intact cells and record [1]. Remove the tube and put the machine on Standby [2]. Right-click on P1, click on Apply to All Compensation Controls and then, switch to the RFP normal worksheet [3]. Press the Run and record the single-color RFP control [4].
2.10.1. SCREEN: P1 gate being drawn 
2.10.2. Talent removing the tube from machine and pressing standby.
2.10.3. SCREEN: Apply to all compensation controls being selected, Worksheet being switched and RFP worksheet on the screen.
2.10.4. Talent pressing run.

2.11. Put the machine on standby to automatically select the positive populations and repeat the same for YFP control [1]. Select Experiment, go to the Compensation Setup, select the Calculate Compensation, and then click on Link and Save [2].
2.11.1. Talent pressing standby.
2.11.2. SCREEN: Compensation being calculated and data is saved.

2.12. Switch to the global worksheet. Acquire the cells transduced with wild type SAMHD1, infected with HIV-RFP, and check that four distinct populations can be seen in the corners of the quadrants aligned vertically and horizontally for YFP and RFP [1]. Remove the tube and press Standby [2].
2.12.1. SCREEN: Global worksheet being selected. Acquire being pressed and population of YFP and RFP appear in the corners of the quadrants.
2.12.2. Talent removing tube and pressing standby.

2.13. Reload the untransduced-uninfected sample and press Run [1]. Record 30,000 events with P1 as the stopping gate by pressing Record. Repeat the same for other samples and controls. Rename the samples while running or post hoc and export the data as .fcs (Dot-F-C-S) files [2].
2.13.1. Talent loading the sample in machine and pressing run.
2.13.2. SCREEN: Record being pressed and data being recorded. Samples being renamed and data being exported.
3. Data Analysis
3.1. Open the software and drag all fcs files into the dashboard. Select the compensation controls and drag them into the compensation subfolder [1]. Double-click on the untransduced-uninfected tube to open the file and forward scatter-A versus side scatter-A plot [2].
3.1.1. SCREEN: Software being opened, files being dragged to the dashboard. Controls being selected and dragged in the compensation subfolder.
3.1.2. SCREEN: untransduced-uninfected tube being clicked, file and plot being opened.

3.2. Select the polygon tool and gate on the intact cell population, excluding debris in the lower-left corner, and name it Cells [1]. Drag this gate to the whole population of tubes in the All Samples bar. Scroll through the whole population using the horizontal arrow buttons to ensure appropriate gating for each tube [2].
3.2.1. SCREEN: Polygon tool being selected and cell population being gated and labeled. 
3.2.2. SCREEN: The gate being dragged in all sample bar. Arrow button being selected and to scroll through the whole population.

3.3. Double-click on the Cells and adjust the axes to Height versus Area. Select the single large population using a rectangular gate to exclude doublets and to allow the software to suggest naming it as Single Cells automatically [1]. Drag this gate to all Cells populations and check that the gating is appropriate for all samples [2].
3.3.1. SCREEN: Cells being clicked, Heigh and area axes being selected, the rectangular gate being drawn, and single cells label being added automatically.
3.3.2. Talent at the computer, dragging the gate analyzing the gating with monitor visible in the frame.

3.4. Select the Single Cells population for the uninfected-untransduced sample, change the Y-axis to compensated blue laser for YFP and X-axis to compensated yellow laser for RFP. Press T on the axis and select Biexponential scale for x and y axes [1].
3.4.1. SCREEN: Population being selected, X and Y axes being changed, and biexponential scale being selected.

3.5. Select the Quadrant Gating Tool and click at the upper-right extreme of the negative cell population. Apply this preliminary gating to all Single Cell populations by dragging into the All Samples bar. If the quadrant gates do not separate the populations satisfactorily, gate the individual quadrants using the polygon tool [1].
3.5.1. SCREEN: Quadrant Gating Tool being selected, and gating being applied to negative cell population and all single cell populations. Individual quadrants being gated.

3.6. Scroll to the wild-type SAMHD1 only sample to check the correct gating between the untransduced-YFP negative and YFP positive cells. Use the contour view to discriminate the negative cells from dim YFP cells. If the upper-most YFP-positive cells are widely spread, adjust the upper-vertical gate to the right [1]. Authors: How would you like JoVE’s voice over talent to pronounce SAMHD1?
3.6.1. SCREEN: the wild-type SAMHD1 sample being scrolled, gating being analyzed, contour view being selected, and upper-vertical gate being adjusted to the right.

3.7. Use the best division between YFP negative and positive that is valid for all samples and scroll through the samples to check the gating with respect to YFP positivity [1].
3.7.1. SCREEN: Samples being scrolled and gating being analyzed. 

3.8. Scroll to the untransduced-HIV-RFP infected sample and check whether the gating between the uninfected RFP negative and infected RFP positive is correct. Use the contour view if required and scroll through the remaining samples to check that the gating is valid for all samples [1].
3.8.1. SCREEN: the untransduced-HIV-RFP infected sample being scrolled, gating being analyzed, all the samples being scrolled one by one and gating being analysed.

3.9. Each sample requires four quadrants. Q1-YFP positive, Q2-Double positive, Q3-RFP positive, and Q4-double negatives [1]. Open the table editor and drag the four quadrant gates into the dashboard. Select the Excel Export and click on Create Table. Save the generated spreadsheet according to local file naming conventions [2].
3.9.1. Talent indicating the quadrants with cursor one by one with monitor visible in the frame.
3.9.2. SCREEN: Quadrants being dragged in the dashboard, data being exported, spreadsheet being created, and file name being given.
3.10. Click on the Layout Editor icon to export the representations of plots and gating strategies. Select each population and drag it into the editor with the required axes, labeling, and spacing [1].
3.10.1. SCREEN: Populations being selected and dragged in the editor. 

3.11. To create a layout with the same plots shown for all samples, select the one column and press on Batch. Select the Scale to Width and Avoid Page Breaks, then save in the required file format [1].
3.11.1. SCREEN: Layout with the same plots shown for all samples being created and saved in the desired file format.

3.12. In the exported spreadsheet, generate the columns as described in the text manuscript. Use an appropriate data analysis software to average the replicate data for each SAMHD1 construct and calculate the restriction ratio values [1]. 
3.12.1. SCREEN: Columns being generated in spreadsheet and restriction ratio values being calculated. 



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

4. Results: Analysis of the Restriction Ratio in the Optimal and Suboptimal Data
4.1. Representative YFP verses RFP plots [1] were generated for optimal [2] and suboptimal data. The suboptimal data plot indicates that the HIV infection was too low and created difficulties with compensation and gating [3]. The restriction ratio was 0.5, which is higher than the expected ratio of 0.3 [4].
4.1.1. LAB MEDIA: Figure 4A
4.1.2. LAB MEDIA: Figure 4A Video editor: Please emphasize the plot on the left.
4.1.3. LAB MEDIA: Figure 4A Video editor: Please emphasize the plot on the right.
4.1.4. LAB MEDIA: Figure 4A Video editor: Please emphasize the label on the plot on the right.

4.2. The plots of restriction ratio for variants of SAMHD1 [1] with respect to the wild type and negative control were generated for the optimal [2] and suboptimal data [3]. 
4.2.1. LAB MEDIA: Figure 4B
4.2.2. LAB MEDIA: Figure 4B Video editor: Please emphasize the plot on the left.
4.2.3. LAB MEDIA: Figure 4B Video editor: Please emphasize the plot on the right.

4.3. In the optimal data, the wild type showed the expected restriction of approximately 0.2 [1], negative control had the restriction ratio of 1.0 [2]. The variant R372D was significantly different from the wild type [3] but not significantly different from the negative control and lost the ability to restrict [4]. Authors: How would you like JoVE’s voice over talent to pronounce R372D?
4.3.1. LAB MEDIA: Figure 4B Video editor: Please emphasize the red round data points of the WT in the left graph.
4.3.2. LAB MEDIA: Figure 4B Video editor: Please emphasize the gray square data points of the R372D in the left graph.
4.3.3. LAB MEDIA: Figure 4B Video editor: Please emphasize the black triangle data points of the HD206-7AA in the left graph.
4.3.4. LAB MEDIA: Figure 4B Video editor: Please emphasize the ns bar in the left graph.

4.4. In the suboptimal data, the negative control behaved as expected [1], but the wild type showed a restriction ratio of 0.5 due to the low infection rate [2]. The R143H showed an intermediate phenotype statistically different from wild type and the negative control [3]. Authors: How would you like JoVE’s voice over talent to pronounce R143H?
4.4.1. LAB MEDIA: Figure 4B Video editor: Please emphasize the black triangle data points of the HD206-7AA in the right graph.
4.4.2. LAB MEDIA: Figure 4B Video editor: Please emphasize the red round data points of the WT in the right graph.
4.4.3. LAB MEDIA: Figure 4B Video editor: Please emphasize the gray square data points of the R143H in the right graph.
4.4.4. LAB MEDIA: Figure 4B Video editor: Please emphasize the ns bar in the left graph.

4.5. The variant G209S was significantly different from the wild type [1] but not significantly different from the negative control and thus has lost the ability to restrict [2]. Authors: How would you like JoVE’s voice over talent to pronounce G209S?
4.5.1. LAB MEDIA: Figure 4B Video editor: Please emphasize the gray triangle data points of the G209S in the right graph.
4.5.2. LAB MEDIA: Figure 4B Video editor: Please emphasize the ns bar in the right graph.



Conclusion
5. [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.
5.1. 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?
5.2. 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?
5.3. 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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