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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 
If Yes, can you record movies/images using your own microscope camera?
  
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. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.



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. We are creating the requested content. 

3. Filming location: Will the filming need to take place in multiple locations?   Yes
If Yes, how far apart are the locations? 50 feet

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:  17
Number of Shots:  33

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. Raffaele Di Fenza: This protocol enables researchers to proficiently use a chemiluminescence detector for measurement of nitric oxide metabolites without the guidance or expense of employing dedicated personnel on site. 

REQUIRED: What is the main advantage of this technique?
1.2. Raffaele Di Fenza: Chemiluminescence-based assay is the most sensitive method to detect minimal changes in the levels of nitric oxide and its metabolites in any given biological sample. 

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Binglan Yu: Inhaled nitric oxide is a therapeutic gas, used for a wide variety of diseases. It is critical that disease progression and/or recovery be accurately correlated with nitric oxide metabolite levels.
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. Binglan Yu: Inhaled nitric oxide, an antimicrobial, shows promising in treating patients with airway infectious diseases. Chemiluminescence method provides insight into correlating nitric oxide dose and its metabolites with microbiological and pathophysiologic changes.

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.

Ethics Title Card
1.7. Procedures involving human subjects have been approved by the Review Board of Massachusetts General Hospital.

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. Setup Preparation for Nitric Oxide Consumption by Cell-Free Hemoglobin 
2.1. To begin, prepare standard oxyhemoglobin solutions by serially diluting the purified stock hemoglobin solution of known concentration into 1.5-milliliter microcentrifuge tubes [1] by adding deionized and distilled water to obtain the solutions used for the calibration curve [2-TXT].  
2.1.1. WIDE: Talent adding the stock hemoglobin solution to microcentrifuge tubes.
2.1.2. Talent adding deionized and distilled water to the tubes. TEXT: Solution concentrations: 62, 50, 25, 12.5, 6.25, 3.125, and 1.56 M.
2.2. To prepare the DETA-NONOate solution, add 10 milligrams of DETA-NONOate to 610 microliters of 10 micromolar sodium hydroxide in PBS (P-B-S) of pH (P-H) 7.4 to generate 100 millimolar of DETA-NONOate [1-TXT] and keep it on ice [2]. Authors: How would you like JoVE’s voiceover talent to pronounce DETA-NONOate? (DETA-NONOATE)
2.2.1. Talent adding DETA-NONOate and sodium hydroxide in PBS. TEXT: DETA-NONOate: (Z)-1-[2-(2-aminoethyl)-N-(2-ammonioethyl)amino]diazen-1-ium-1,2-diolate.
2.2.2. Talent placing the DETA-NONOate solution on ice. 
3. Starting the Chemiluminescence Detector and Preparing the Purge Vessel
3.1. To proceed, connect the oxygen line to the chemiluminescence detector [1] and open the oxygen tank at a pressure according to the manufacturer’s instruction provided in the text [2]. Then connect the intense field dielectric filter line to the chemiluminescence detector [3-TXT].
3.1.1. Talent connecting the oxygen line to the detector. 
3.1.2. Talent opening the oxygen tank. 
3.1.3. Talent connecting the dielectric filter line to the detector. TEXT: Do not connect to the purge vessel or NaOH trap.
3.2. On the chemiluminescence detector interface, start running the detection program for liquid phase assays, ensuring that the oxygen supply is adequate and the detector will start sampling indicating detection by a signal in millivolts; otherwise, prompt a negative diagnostic signal [1]. 
3.2.1. Talent initiating the detection program on the chemoluminescence detector.
3.3. To prepare the purge vessel, close the purge vessel on all three ports by fully screwing the needle valve to the right [1] and closing the inlet and outlet stopcocks [2]. 
3.3.1. Talent screwing the needle valve to the right. 
3.3.2. Talent closing the inlet and outlet stopcocks.
3.4. Remove the cap from the purge vessel [1]. Add a sufficient quantity of the reagent specific to the planned assay to the reaction chamber so that the syringe needle used to inject the samples can reach the fluid column while verifying the presence of a stable desired baseline [2]. 
3.4.1. Talent removing the cap from the purge vessel.
3.4.2. Talent adding the reagent to the reaction chamber.
3.5. To start the purge gas flow, ensure that the inert gas tank is equipped with a two-stage regulator and connect the inert gas tank with the gas inlet of the vessel [1]. Open the gas with an outlet pressure at the regulator of 1 to 5 pounds per square inch [2].
3.5.1. Talent connecting the inert gas tank with the gas inlet of the purge vessel. 
3.5.2. Talent opening the outlet of the purge vessel.
3.6. Then open the inlet of the purge vessel [1] and slowly open the needle valve of the purge vessel to allow inflow of gas and verify bubbling within the purge vessel [2]. 
3.6.1. Talent opening the inlet of the purge vessel.
3.6.2. Talent opening the needle valve of the purge vessel and showing the bubbling
3.7. To adjust the gas flow, record the cell pressure measured by the chemiluminescence detector with the intense field dielectric filter line sampling ambient air [1].
3.7.1. Talent recording the cell pressure.
3.8. Reposition the cap on the purge vessel [1] and connect the Intense Field Dielectric filter line to the purge vessel [2]. Open the outlet of the purge vessel [3] and then use the needle valve to reach the same cell pressure at the chemiluminescence detector level that is recorded in ambient air [4].
3.8.1. Talent repositioning the cap on the purge vessel.
3.8.2. Talent connecting the dielectric filter line to the purge vessel.
3.8.3. Talent opening the outlet of the purge vessel.
3.8.4. Talent using the needle valve to attain the cell pressure.
4. Performing the Experiment
4.1. To start the chemiluminescence signal acquisition program, connect the serial port of the chemiluminescence detector to the computer’s serial port into which the acquisition program has been installed [1]. Then run the analysis program [2].
4.1.1. Talent connecting the serial port of the detector to the computer’s serial port.
4.1.2. SCREEN: Analysis program is being executed.
4.2. Click on Acquire, then select the folder to save the .data (dot-data) file, type in the file name, and click on Save [1].
4.2.1. SCREEN: Acquire option is being clicked, folder is being selected, file name is being typed, and save option is being clicked. 
4.3. While preparing for sample injection, adjust the voltage scale on the screen to have control over the targeted baseline by clicking on the Minimum and-or Maximum buttons and then entering the desired value [1].
4.3.1. SCREEN: Minimum or Maximum button is being clicked and the desired voltage value is being entered. 
4.4. To perform the sample injection, rinse the syringe at least twice or more with deionized and distilled water before withdrawing each sample and ensure an unobstructed water ejection on a task wipe [1-TXT].
4.4.1. Talent rinsing the syringe with deionized and distilled water. TEXT: Keep a filled tube and a box of task wipes readily available.
4.5. Then insert the syringe in the sample tube while holding both the syringe and the tube at a close distance [1] and pull up the plunger to the desired volume while ensuring no air bubble or non-homogenized solid parts are trapped [2].
4.5.1. Talent inserting the syringe in the sample tube.
4.5.2. Talent pulling up the plunger to the desired volume. 
4.6. Clean the tip of the syringe with a task wiper [1] and insert the syringe into the septa cap at the injection port [2]. After verifying that the tip of the syringe is within the liquid phase, inject the sample into the reaction chamber [3].
4.6.1. Talent cleaning the tip of the syringe with task wipe.
4.6.2. Talent inserting the syringe into septa cap.
4.6.3. Talent injecting the sample in the reaction chamber. 
4.7. To mark the injection in the software program, type the sample name by clicking the grey box under Sample Names [1], then click on Mark Injection while verifying that the injection causes an upwards change in the signal or downwards in the nitric oxide consumption by cell-free hemoglobin assay [2-TXT].
4.7.1. SCREEN: Grey box under the Sample Names is being ticked and sample name is being typed.
4.7.2. SCREEN: Mark injection option is being clicked. TEXT: Refer to the text for signal generation protocol.


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

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 

3.4
3.5
3.6
4.4
4.5
4.6

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

[bookmark: Text2]     



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

5. Results: Nitric Oxide-Consumption by Cell-Free Hemoglobin
5.1. The dose-response relationship between cell-free hemoglobin and nitric oxide consumption was measured through chemiluminescence after cardiopulmonary bypass [1]. It can be assumed that after cardiopulmonary bypass, there is a higher concentration of heme groups in the oxidized status scavenging nitric oxide heme groups of hemoglobin [2].  
5.1.1. LAB MEDIA: FIGURE 5. 
5.1.2. LAB MEDIA: FIGURE 5. Video editor: Emphasize the red dots and red color line in the graph. 
5.2. In pPatients receiving nitric oxide during cardiopulmonary bypass, instead, show that only athe majority minority of heme groups is reduced and does not of cell-free hemoglobin consume nitric oxide [1].
5.2.1. LAB MEDIA: FIGURE 5. Video editor: Emphasize the green dots and green color line in the graph.
5.3. Measurements of cCell-free hemoglobin concentration was assessed, and it was observed that the accumulated free hemoglobin was slowly eliminatedindicated a slow elimination  from plasma within 12 hours after cardiopulmonary bypass [1]. However, nitric oxide consumption peaked at 15 minutes and reached baseline values in just 4 hoursdid not reflect the elimination of cell-free hemoglobin [2]. 
5.3.1. [bookmark: _Hlk95397215]LAB MEDIA: FIGURE 6A.
5.3.2. LAB MEDIA: FIGURE 6B.
5.4. The linear regression curves of nitric oxide consumption by cell-free hemoglobin exhibited a stoichiometric relationshipprevalence of oxidized and nitric oxide consuming hemoglobin   at the 15 minutes,  post- cardiopulmonary bypass timepoint as opposed to a more reduced hemolgobin at baseline, 4 hours, and 12 hours post- cardiopulmonary bypass [1].
5.4.1. LAB MEDIA: FIGURE 6C. Video editor: Emphasize the green color line in the graph.
5.5. The effects of nitric oxide gas administration on nitric oxide consumption were monitored [1]. When patients were treated with nitric oxide gas intra-, and post-operatively, the observed increase of free hemoglobin after cardiopulmonary bypass [2] was not coupled with any increase in nitric oxide consumption. This indicated that exogenously administered nitric oxide reduced most of the free-hemoglobin and prevented nitric oxide scavenging [3].
5.5.1. LAB MEDIA:  FIGURE 7.
5.5.2. LAB MEDIA: FIGURE 7A.
5.5.3. LAB MEDIA: FIGURE 7B.


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. Raffaele Di Fenza: (4.4, 4.5, 4.6, 4.7) The experiment is valid only if all conditions remain the same. If the height of the liquid level exceeds the reaction column, we must stop and conduct a new calibration. 
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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