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Author Questionnaire 
1. Microscopy: Does your protocol demonstrate the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  NO  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  YES
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 the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements outside of the filming date. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

☐ 	Author interview statement opt out (interview statements removed completely from paper). 

4. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.
 






· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Protocol Length
Number of Steps: 23
Number of Shots: 51

 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Fill out both required statements. One optional statement may also be selected.
· Please 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.[1].

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

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.[1].

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

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.[1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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.[1].

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

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.[1].

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

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.[1].

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

Is each interview statement 30 words or fewer? ☐ Yes
Has any author been assigned more than two statements? ☐ No

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][2].

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. 

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 Whole Cell Lysates
2.1. [bookmark: _Hlk66049173]Start by inoculating E. coli into 1.5 milliliters of LB (L-B) supplemented with 25 micrograms/milliliter chloramphenicol in 96-well deep well plates [1] for an overnight incubation at 30 degrees Celsius and 160 rotations per minute [2].	Comment by Bridget Colvin: Authors: What volume per well?
2.1.1. WIDE: Talent adding bacteria to wells. TEXT: e.g., E. coli K-12 ASKA ORFeome 
2.1.2. Talent placing well plates in shaker incubator. 

2.2. The next morning, treat the overnight cultures with 500 micromolar IPTG (I-P-T-G) for 6 hours at 30 degrees Celsius to induce protein expression [1]. At the end of the incubation, pellet the cells by centrifugation [2-TXT] and freeze the samples at minus 80 degrees Celsius [3].
2.2.1. Talent adding IPTG to culture plates. TEXT: IPTG: isopropyl beta-d-1-thiogalactopyranoside
2.2.2. Talent placing plate in a centrifuge TEXT: 10 min, 500 x g, RT
2.2.3. Talent placing plate into freezer.
2.3. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]To initiate lysis, resuspend the pellets in 150 microliters of lysis buffer 1 per well for a 30-minute incubation at minus 80 degrees Celsius [1-TXT] before thawing the cells for 20 minutes at 37 degrees Celsius [2-TXT]. 
2.3.1. Talent adding buffer to wells. TEXT: See text for all buffer and solution preparation details
2.3.2. Talent placing plate at 37 °C. TEXT: Repeat freeze/thaw x3

3. Nickel-Nitrilotriacetic Acid (Ni-NTA) Affinity Purification

3.1. To complete the lysis, resuspend the samples in 40 milliliters of ice-cold lysis buffer 2 [1] and sonicate the samples at a 60% amplitude at 2 seconds on-4 seconds off for 8 minutes [2]. Then clear the lysates by centrifugation [3-TXT]. 	Comment by Bridget Colvin: Authors: Should this be 40 microliters of buffer/well?
3.1.1. WIDE: Talent adding buffer to wells.
3.1.2. Talent sonicating plate.
3.1.3. Talent placing tubes in centrifuge. TEXT: 40 min, 23,426 x g, RT
3.2. While the samples are being centrifuged, add 500 microliters of homogenized nickel-NTA (N-T-A) resin to a standing polypropylene chromatography column [1]. After 15 minutes, wash the settled resin two times with 15 milliliters of ultrapure water and one time with 15 milliliters of lysis buffer 2 [2].
3.2.1. Talent adding resin to column.
3.2.2. Talent adding water column.
3.3. At the end of the centrifugation, load the cleared lysate supernatant onto the column [1]. When all of the lysate has flowed through the column, wash the column with 30 milliliters of washing buffer [2]. 
3.3.1. Talent loading supernatant onto the column.
3.3.2. Talent adding buffer to column. 
3.4. To elute the proteins, add three, 400-microliter volumes and one 300-microliter volume of elution buffer to the column [1] and combine the eluted proteins in a final volume of 700 microliters [2].
3.4.1. Talent adding buffer to column.
3.4.2. Talent combining the eluted volumes.
4. Gel Filtration
4.1. For gel filtration of the eluted sample, after washing a size exclusion column with 25 milliliters of freshly prepared gel filtration buffer [1], load the entire volume of eluted protein onto the column [2] and run a 500-microliter loop at 500 microliters per minute to collect two to three, 500-microliter volume fractions of the respective proteins [3].
4.1.1. WIDE: Talent adding gel filtration buffer to column. 
4.1.2. Talent loading the sample on the column.
4.1.3. Protein fraction being collected
4.2. Then use individual spin columns to concentrate each protein fraction [1] and use the Bradford assay kit to measure the protein concentrations according to standard protocols [2]. 
4.2.1. Talent adding sample to spin column.
4.2.2. Talent opening Bradford assay or similar representative action.
5. Synthesis of 32P-Labeled Guanosine Pentaphosphate (pppGpp) and Guanosine Tetraphosphate (ppGpp)
5.1. To isolate the phosphorus-32 (thirty-two)-labeled pppGpp, assemble a small-scale Rel-seq reaction in a screw cap tube as outlined in the Table [1] and incubate the reaction in a thermomixer for 1 hour at 37 degrees Celsius and 5 minutes at 95 degrees Celsius [2] followed by 5 minutes on ice [3].	Comment by Bridget Colvin: Authors: Do you want our voiceover talent to say “P-P-P-G-P-P” or “guanosine pentaphosphate” or other?	Comment by Bridget Colvin: Authors: Do you say “rell-seek”?
5.1.1. LAB MEDIA: Table 1.
5.1.2. WIDE: Talent placing tube into thermomixer.
5.1.3. Talent placing tube on ice.
5.2. At the end of the incubations, spin down the precipitated protein by centrifugation [1-TXT] and transfer the synthesized phosphorus-32-pppGpp-containing supernatant to a new screw cap tube [2].
5.2.1. Talent placing tubes in a centrifuge and closing the lid. TEXT: 5 min, 15,700 x g, RT
5.2.2. Talent transferring supernatant to a fresh tube.
5.3. For phosphorus-32-ppGpp synthesis, add 1 micromolar GppA to half of the phosphorus-32-pppGpp product in a new screw cap tube [1] and incubate the reaction for 10 minutes at 37 degrees Celsius, 5 minutes at 95 degrees Celsius, and 5 minutes on ice [2]. 	Comment by Bridget Colvin: Authors: How do you want our voiceover talent to say this? “P-P-G-P-P” or "guanosine tetraphosphate” or other?	Comment by Bridget Colvin: Authors: How do you want our voiceover talent to say this?
5.3.1. Talent adding GppA to tube.
5.3.2. Talent placing sample at 37 °C.
5.4. At the end of the incubation, spin down the precipitate by centrifugation [1-TXT] and transfer the phosphorus-32-ppGpp-containing supernatant to a new tube [2]. To analyze the isolated target proteins, run 1 microliter of each sample on a thin layer chromatography plate using 1.5 molar monopotassium phosphate as the mobile phase [3].
5.4.1. Talent adding sample to centrifuge TEXT: 5 min, 15,700 x g, RT
5.4.2. Talent adding supernatant to tube
5.4.3. Talent adding sample to plate
5.5. After the analysis, place the dried plate in a transparent plastic folder [1] and expose the plate to a storage phosphor screen for 5 minutes [2] before visualizing and quantifying the data on a phosphorimager [3].
5.5.1. Talent placing plate into folder.
5.5.2. Talent exposing TLC plate to phosphor screen.
5.5.3. Talent loading plate onto phosphorimager.

6. DRaCALA Screening of the Target Proteins of (p)ppGpp
6.1. For DraCALA screening of the target proteins, add 20 microliters of the thawed whole cell lysates to individual wells of a 96-well V-bottom microtiter plate [1-TXT] and add 2.5 units of Serratia marcescens endonuclease to each well [2]. After 15 minutes at 37 degrees Celsius, place the lysates on ice for 20 minutes [3]. 	Comment by Bridget Colvin: Authors: Do you say “drah-cah-lah”?
6.1.1. WIDE: Talent add cell lysates to a 96-well V-bottom microtiter plate. TEXT: After sonication, before Ni-NTA purification	Comment by Bridget Colvin: Authors: From what stage of the protocol are the thawed whole cell lysates obtained for use at this step?
6.1.2. Talent adding endonuclease to wells.
6.1.3. Talent placing plates on ice.
6.2. Next, mix equal volumes of phosphorus-32 pppGpp and -ppGpp [1] and add 1x lysis buffer 1 to the mixture to obtain a 4 nanomolar pppGpp solution [2]. Using a multichannel pipette and filtered pipette tips, mix 10 microliters of the pppGpp mixture with the cell lysate, for a 5-minute incubation at room temperature [2].
6.2.1. Talent adding lysis buffer to the mixture.
6.2.2. Talent adding the (p)ppGpp mixture with the cell lysate.
6.3. At the end of the incubation, wash a 96x pin tool three times in a 0.01% solution of non-ionic detergent for 30 seconds [1] followed by 30 seconds of drying on a paper towel per wash [2] before placing the pin tool in the 96-well sample plate [3]. 
6.3.1. Talent placing tool in detergent.
6.3.2. Talent placing tool onto paper towel.
6.3.3. Talent placing pin tool in sample plate.
6.4. After 30 seconds, lift the pin tool straight up and place it straight down on a nitrocellulose membrane for 30 seconds [1]. 
6.4.1. Talent lifting pin tool and placing it on a nitrocellulose membrane.
6.5. After 5 minutes of drying, place the nitrocellulose membrane in a transparent plastic folder for storage phosphor screen exposure [1] and visualization by phosphorimaging as demonstrated [1].
6.5.1. Talent placing membrane into folder.
6.5.2. Talent loading sample onto imager.
7. Quantification and Identification of Potential Target Proteins
7.1. To quantify and identify potential target proteins, in the analysis software associated with the phosphorimager, open the .gel file of the visualized plates [1]. To define the spots to be analyzed, use the Array analysis function to set up a 12-column x 8-row grid [2].
7.1.1. WIDE: Talent opening file, with monitor visible in frame
7.1.2. SCREEN: To be provided by authors: Array analysis function being selected, then grid being set up.
7.2. To circumscribe the outer edge of the whole spots, define big circles. Export the Volumn+Background and Area of the defined big circles to a spreadsheet. To circumscribe the small inner dots, size down the defined circles [1]. 	Comment by Bridget Colvin: Authors: Do you want our voiceover talent to say “Volume N” or “vo-lumen” or other?
7.2.1. SCREEN: To be provided by authors: Big circles being defined, Volumn+Background and Area being exported, circles being sized down
7.3. Export the Volumn+Background, and Area of the defined small circles, and save all of the data in the spreadsheet [1-TXT]. 
7.3.1. SCREEN: To be provided by authors: Data being exported and saved TEXT: Position circles to overlap with spots as necessary, resizing to slightly bigger than actual spots.
7.4. Use the equation to calculate the binding fractions in the spreadsheet [1-TXT] and plot the data [2]. Then identify the potential binding proteins in the wells that show high binding fractions compared to the majority of other wells [3].
7.4.1. BLACK TEXT WHITE BACKGROUND: Binding fraction = [S1 – (S2-S1)/(A2-A1) x A1]/A2
7.4.2. Data being plotted.
7.4.3. SCREEN: To be provided by authors: Shot of potential binding proteins Video Editor: please emphasize high binding fractions when mentioned 





Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. 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.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Click here to list 1 or 2 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: 82. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
· Notes in blue italics are for JoVE’s video editor.

8. Results: DRaCALA Plate Screening and Quantification

8.1. In this representative analysis [1], a plate with relatively low background binding signals in most wells can be observed [2]. 

8.1.1. LABMEDIA: Figure 3 A.

8.1.2. LABMEDIA: Figure 3 A. Video Editor: Emphasize the binding fraction graph.

8.2. The positive binding signal in well H3 [1] exhibited a binding fraction that was much higher than that observed for the other wells due to overexpression of the pppGpp binding protein Hpt (H-P-T) [2-TXT]. 

8.2.1. LABMEDIA: Figure 3 A. Video Editor: Emphasize on highlighted well in AKSA plate-50.

8.2.2. LABMEDIA: Figure 3 A. Video Editor: Emphasize on binding fraction graph for ‘Hpt’. TEXT: Hpt: histidine phosphotransferase

8.3. In this experiment, several wells showed relatively higher background binding signals [1], as indicated by the relatively strong inner dots observed in many wells [2] as well as the consistently high binding fractions observed after quantification [3]. 	Comment by Bridget Colvin: Mithila: Since B and C show the same type of data, we can show just one.

8.3.1. LABMEDIA: Figure 3 B. 

8.3.2. LAB MEDIA: Figure 3 B. Video Editor: Emphasize dark dots in center or well(s) in plate image.

8.3.3. LAB MEDIA: Figure 3B Video Editor: Emphasize PrcC, NadR, HflX peaks in graph

8.4. Notably, some true targets also gave variable false positive binding fractions [2]. 

8.4.1. LABMEDIA: Figure 3 B. Video Editor: Emphasize on red circles.































Conclusion
9. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Please answer one or two of the statements.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give 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.
9.1. 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.[1].

9.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
9.2. 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. [1].

9.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
9.3. 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. [1].

9.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
Is each interview statement 30 words or fewer? ☐ Yes
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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