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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?  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 self-record interview statements. JoVE can provide support for this option.


4. Filming location: Will the filming need to take place in multiple locations?   No


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:  53

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. Installing the capillary tube
2.1. To begin, cleave a 250-micrometer inner diameter silica capillary to 27 inches with a silica cleaving stone, checking the ends of the capillary for a clean and straight cut [1]. 
2.1.1. Talen cleaving a silica capillary with cleaving stone.

2.2. Create two windows of roughly 15-millimeter length, a photolysis window 90 millimeters away [1] and a dosimeter window 225 millimeters away from the lower end by burning away the polyimide coating [2].
2.2.1. Talent creating photolysis window at 90 mm.
2.2.2. Talent creating dosimeter window at 225 mm.

2.3. Unscrew the nut and ferrule at port 5 [1] and insert the lower end of the capillary just beyond the conical end of the ferrule [2].
2.3.1. Talent unscrewing the nut and ferrule at port 5.
2.3.2. Talent inserting the capillary to the union tube.

2.4. Remove the photolysis cell cap of the photolysis module by pulling it straight out [1], then remove the magnetically mounted metal mask which will hold the capillary in place [2].
2.4.1. Talent removing the photolysis cell cap.
2.4.2. Talent removing the metal mask for holding the capillary.

2.5. Open the dosimeter cell by pushing on the tab on the left and swing the dosimeter cell open to the right [1]. Remove the magnetically mounted clips that will hold the capillary in place [2].
2.5.1. Talent opening the dosimeter cell.
2.5.2. Talent removing the mounted clips for holding the capillary.

2.6. Then, place the capillary into the grooved channel in the base of the photolysis cell [1] and center the capillary window with the photolysis cell window [2].
2.6.1. Talent placing the capillary in the photolysis cell.
2.6.2. Talent centering the capillary window with the photolysis window.

2.7. Hold the capillary in position [1] and add the magnetic mask [2]. Place the photolysis cap back in position [3].
2.7.1. Talent holding the capillary tube.
2.7.2. Talent adding the magnetic mask.
2.7.3. Talent placing the photolysis cap.

2.8. Place the capillary into the grooved channel in the base of the dosimeter cell [1] and center the second capillary window on the small aperture at the center of the dosimeter cell base [2].
2.8.1. Talent placing the capillary into the dosimeter cell.
2.8.2. Talent centering the second capillary window with dosimeter window.

2.9. While holding the capillary in position with one hand, place the two magnetic clips in position to hold the capillary in place [1]. Close the dosimeter cell until it clicks closed [2]. Finally, insert the capillary through the knurled nut atop the capillary lift of the product collector, extending the capillary to just above the bottom of the vial [3].

2.9.1. Talent placing the magnetic clips.
2.9.2. Talent closing the dosimeter cell.
2.9.3. Talent inserting the capillary into the product collector.
3. Installing an injection loop
3.1. Cut the desired length of Teflon tubing using a cutter [1] and check the ends for a clean, straight cut [2]. Insert one end of the new injection loop through one of the nuts [3] and place a new ferrule onto the end of the tube [4].
3.1.1. Talent cutting the Teflon tube.
3.1.2. Talent checking the ends of the cut tube.
3.1.3. Talent inserting the injection loop through one of the nuts.
3.1.4. Talent placing the ferrule onto the end of the tube.
 
3.2. Hold the nut and ferrule in place while inserting the tube in port 3 of the injection valve until it bottoms out [1]. Tighten the nut finger with a wrench [2].
3.2.1. Talent inserting the tube into the port 3 of injection valve.
3.2.2. Talent tightening the nut finger using wrench.

3.3. Once both ends have a nut and fixed ferrule, loosely screw one end to port 3 and the other end to port 6 [1]. Once in position, tighten both sides to finger tight then a quarter turn past finger tight with a wrench [2].  
3.3.1. Talent screwing the ends of the injection loop.
3.3.2. Talent tightening one side with a wrench.

4. Initializing the photolysis system
4.1. Turn on the photolysis modules by starting the Fluidics module, followed by the Photolysis module, Dosimeter module, Product Collector, and lastly the System Computer [1]. Launch the system software [2].
4.1.1. SCREEN: Modules started and software launched. Authors: Please upload screen capture videos for all SCREEN shots to your project page https://www.jove.com/account/file-uploader?src=18867653

4.2. Fully submerge the tubing into 10 milliliters of buffer from the Valve position on the syringe pump [1]. Direct the tubing from the waste position and the tubing from port 2 on the syringe port to an empty container to collect waste [2]. 
4.2.1. Talent submerging the tubing.
4.2.2. Placing the tubes from waste and port 2 into the empty container.

4.3. Place 1.5-milliliter microcentrifuge tubes at the position marked H and 6 on the product collector Carousel [1]. Rinse out the injection loop five times by injecting 25 microliters of HPLC-grade water with the valve set to the load position [2].
4.3.1. Talent placing the microcentrifuge tubes to the product collector carousel.
4.3.2. Talent rinsing the injection loop with water.

4.4. Manually turn the injection valve to flush the rest of the system [1]. Select Process -Out on the control software to begin flowing water [2]. While flowing, raise the product collector capillary lift by selecting Up under the product collector [3] and flow water through the capillary until a droplet forms [4].
4.4.1. Talent turning the injection valve.
4.4.2. SCREEN: Process-Out selected.
4.4.3. Talent raising the product collector capillary lift.
4.4.4. Talent flowing water through the capillary.

4.5. Select the calculations tab to determine the average absorbance of each sample. First, click Select, then manually select the beginning and end of the peak absorbance. In the available space, write in a description of the sample. Repeat this for all acquired data [1]. 
4.5.1. SCREEN: Peak absorbances selected and descriptions entered.
4.6. Copy and paste the data into a spreadsheet to calculate the average change in adenine absorbance for each voltage [1].
4.6.1. SCREEN: Data copy-pasted into Excel.

5. Modification of protein to detect changes in higher order structure and shutting the system
5.1. Make a solution containing 2 millimolar adenine and 10 millimolar protein [1], then make the quench solution using 0.3 milligram per milliliter catalase and 3 millimolar methionine amide [2]. 
5.1.1. Talent making adenine and protein solution.
5.1.2. Talent making quench solution.

5.2. Aliquot 25 microliters of quench solution in a 200 microliters microtube [1]. Dilute hydrogen peroxide to 200 millimolar, keeping it on ice [2]. 
5.2.1. Talent aliquoting quench solution in microtube.
5.2.2. Talent diluting hydrogen peroxide.

5.3. Start the flash voltage at 0 volts on the control software under the settings tab to determine any background oxidation. Select Start Data + AutoZero followed by Process-Out, then Ready [1]. Finally turn the injection valve down to the load position [2]. Authors: Please indicate if any of the actions not labeled SCREEN are actually performed using software.
5.3.1. SCREEN: Flash voltage started at 0 volts and program selected.
5.3.2. Talent turning down the injection valve.

5.4. Place the quench solution in position 1 on the product collector carousel [1], then change the product vial to 1 on the system control software [2].
5.4.1. Talent placing the quench solution in position 1.
5.4.2. SCREEN: Product vial changed on the system control program.

5.5. Immediately before injection, mix 12.5 microliters of the adenine and protein mixture with 12.5 microliters of hydrogen peroxide [1-TXT]. Pipette the mixture up and down to mix [2], and quickly spin down [3]. Inject 25 microliters of this solution using the injection port within 10 seconds of mixing [4].
5.5.1. Talent mixing the solutions. TEXT: Final Concentrations: 1 mM Adenine, 5 µM protein, and 100 mM H2O2
5.5.2. Talent pipetting to mix the solution.
5.5.3. Talent spinning the solution.
5.5.4. Talent injecting the solution using injection port.

5.6. Switch the injection valve to the inject position and wait while the sample is being processed [1]. 
5.6.1. Talent switching the injection valve to inject position.

5.7. After all samples have been collected, flush out the syringe port and sample loop by setting the injection valve down to the load position [1] and inject 25 microliters of HPLC water five times [2].

5.7.1. Talent flushing out the syringe port and sample loop.
5.7.2. Talent injecting HPLC water.

5.8. Turn the injection valve up to the inject position to flush the rest of the system with HPLC water [1]. Stop the flow [2] and close the system control software by turning off the modules, starting with the product collector, dosimeter module, photolysis module, then finally the fluidics module [3].
5.8.1. Talent flushing the system with HPLC water.
5.8.2. Talent stopping the flow.
5.8.3. Talent at the computer closing down the modules. 




 








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

6. High order structural analysis of proteins using laser-free hydroxyl radical protein footprinting

6.1. Upon oxidation, adenine used for dosimetry decreases in UV absorbance at 265 nanometers [1]. Buffer 2 contains a radical scavenger, which decreases the change in adenine absorbance at different flash voltages as compared to buffer 1 [2].
6.1.1. LAB MEDIA: Figure 2A.
6.1.2. LAB MEDIA: Figure 2B. 
 
6.2. Apomyoglobin was modified in the presence of hydrogen peroxide and adenine at four increasing plasma voltages [1]. Six peptides were detected with a linear increase in oxidation using the change of adenine absorbance at 265 nanometers [2]. These six oxidized peptides are labeled on a crystal structure of myoglobin [3].
6.2.1. LAB MEDIA: Figure 3A. Video Editor: Emphasize the 4 data points in each of the 6 graphs. 
6.2.2. LAB MEDIA; Figure 3A. 
6.2.3. LAB MEDIA: Figure 3B.

6.3. The extent of oxidation detected from the high-pressure plasma source is much higher than the laser-based method. This increase arises from the high-pressure plasma source’s broad-spectrum UV emission spectrum [1].
6.3.1. LAB MEDIA: Figure 4.

6.4. By producing a broad UV spectrum, the plasma source better overlaps the absorbance domain of hydrogen peroxide, resulting in a more efficient production of hydroxyl radicals through the photolysis of hydrogen peroxide [1], as compared to the KrF Excimer laser and Nd:YAG laser [2]. Authors: How do you pronounce KrF and Nd:YAG?

6.4.1. LAB MEDIA: Figure 5.
6.4.2. LAB MEDIA: Figure 5. Video editor emphasize the purple and blue arrow.
6.5. The high-pressure plasma source significantly increases the production of hydroxyl radicals while concomitantly significantly decreasing the demand of required optical fluence typical [1].

6.5.1. LAB MEDIA: Figure 6. Video editor emphasize on point coinciding the purple line. 



Conclusion
7. [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.
7.1. 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?
7.2. 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?
7.3. 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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