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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. 
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.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

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.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. 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.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps: 20
Number of Shots:  55

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to 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 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
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 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. 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 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. 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 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
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 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
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 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. 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 20 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. LED photon flux determination
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. Begin by arranging the required materials on the workbench [1]. For NBD1 preparation, dissolve 1.2 milligrams in 100 milliliters of acetonitrile to obtaina concentration of 4.74 × 10⁻⁴ molar solution [2-TXT], and transfer the solution to a 20-milliliter vial with a membrane cap [3].
2.1.1. WIDE: Talent arranging the material on the workbench
2.1.2. Talent dissolving 1.2 mg in 100 mL of acetonitrile  
TXT: NBD1: 2-cyano-3-(3,4-dimethoxyphenyl)norbornadiene 
2.1.3. Talent transferring the solution to a 20-milliliter vial with a membrane cap
Author: Is the 4.74 × 10⁻⁴ M concentration referring to acetonitrile specifically or to the entire solution?
2.2. Place the NBD1 sample vials into the selection valve [1]. If alternative solvents are required, place the solvent vials in the designated positions [2].
2.2.1. Talent placing the sample vials into the selection valve
2.2.2. Talent placing the solvent vials in the designated positions
Author: Does the sample vial here refer to the NBD1 sample?
2.3. Launch the photon flux calculator program [1]. Connect the photodiode power sensor to the PM100USB (P-M-hundred-U-S-B) power and energy meter interface [2], and followed by the USB interface to the computer for data transfer and logging [3].

2.3.1. SCREEN: Photon flux calculator program being launched
2.3.2. Talent connecting the photodiode power sensor to the PM100USB power and energy meter interface
2.3.3. Talent connecting the USB interface to the computer
Authors: Please create a screen capture video of the shots labelled SCREEN and upload them onto your project page:  https://review.jove.com/account/file-uploader?src=21343643  
2.4. Place the photodiode power sensor in the cuvette holder and align it with the optical path of the light-emitting diode, or LED (L-E-D) [1]. Position the cuvette between the LED light source and the power sensor [2].
2.4.1. Talent placing the photodiode power sensor inside the cuvette holder and aligning it with the optical path of the light-emitting diode 
2.4.2. Talent positioning the cuvette between the light-emitting diode light source and the power sensor

2.5. Switch on the LED light source and allow it to stabilize if necessary [1]. Acquire power readings from the PM100USB interface using the manufacturer’s software [2], and save the measured power values in the photon flux calibration table for further analysis [3].
2.5.1. Talent switching on the light-emitting diode light source
2.5.2. SCREEN: Power readings being acquired from the PM100USB interface using the manufacturer’s software
2.5.3. SCREEN: Measured power values being saved in the photon flux calibration table


3. Automation System Setup and Initialization
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Place the ultraviolet-visible flow cuvette into a temperature-controlled holder [1]. Connect the deuterium-halogen lamp and the LED array to one side through fiber optics [2], and the spectrometer to the other side [3]. Position a collimating lens between the lamp and the cuvette [4], and a focusing lens between the cuvette and the spectrometer [5].
3.1.1. Talent placing the ultraviolet-visible flow cuvette into the temperature-controlled holder
3.1.2. Talent connecting the deuterium-halogen lamp and the light-emitting diode array to one side via fiber optics
3.1.3. Talent connecting the spectrometer to the other side via fiber optics
3.1.4. Talent positioning a collimating lens between the lamp and the cuvette
3.1.5. Talent positioning a focusing lens between the cuvette and the spectrometer

3.2. Connect the sample through a precision peristaltic pump [1]. Insert a selection valve upstream to switch between the sample and the solvent [2], and place 0.1-millimeter metal shims alongside the cuvette to secure alignment [3].
3.2.1. Talent connecting the sample through the precision peristaltic pump
3.2.2. Talent inserting the selection valve upstream
3.2.3. Talent adding 0.1-millimeter metal shims alongside the cuvette

3.3. Launch the in-house graphical user interface quantum yield experiment program [1]. Pump the solvent at 1 milliliter per minute through the valve, pump, and flow cuvette [2], and acquire a reference spectrum using the deuterium lamp over the ultraviolet-visible range for baseline correction [3].
3.3.1. SCREEN: In-house graphical user interface quantum yield experiment program being launched.
3.3.2. Talent pumping the solvent through the valve, pump, and flow cuvette
3.3.3. SCREEN: A reference spectrum being acquired using the deuterium lamp over the ultraviolet-visible range

Author: Author: Is the solvent flow initiated and controlled manually on the instrument or through the computer software? If manually, please specify how the solvent is pumped through the system. Or can the solvent flow be shown here?

4. Experimental Work Flow
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Switch the valve from the solvent to the NBD1 sample in the graphical user interface [1]. Start the pump at a flow rate of 1 milliliter per minute to fill the flow cuvette with the sample [2]. Using the selection valve, rapidly switch to solvent [3].
4.1.1. SCREEN: Valve being switched from the solvent to the sample in the graphical user interface
4.1.2. Talent starting the pump to fill the flow cuvette with the sample
4.1.3. Talent switching the solvent using the selection valve
Author: Will shot 4.1.2, showing the pump being started at a flow rate of 1 milliliter per minute, require a screen recording, or is the pump started manually and therefore should be filmed by the photographer? or  Can the sample flow be shown here?
4.2. Select the 340-nanometer ultraviolet LED from the available light-emitting diodes [1] and set the operating current to 600 milliamperes in the graphical user interface [2]. Set the ultraviolet-visible measurement interval to 1 second [3].
4.2.1. SCREEN: 340-nanometer ultraviolet LED being selected 
4.2.2. SCREEN: Operating current being set to 600 milliamperes
4.2.3. SCREEN: Ultraviolet-visible measurement interval being set to 1 second
4.3. Start the measurement sequence [1] to record the full ultraviolet-visible spectra of absorbance versus wavelength at each measurement step [2]. Enter 340 nanometers in the field above the absorption spectra [3], and monitor the time-dependent absorbance plot generated during the run [4].
4.3.1. SCREEN: Measurement sequence being started
4.3.2. SCREEN: Full ultraviolet-visible spectra being recorded at each measurement step
4.3.3. SCREEN: 340 nanometers being entered in the field above the absorption spectra
4.3.4. SCREEN: Time-dependent plot being generated

4.4. After the forward reaction is complete, open TApp (T-app) on the desktop [1] and connect to COM8 (C-O-M-eight) [2].  Select Change Target, set the temperature to 60 degrees Celsius [3], and press OK [4]. 
4.4.1. SCREEN: TApp being opened on the desktop
4.4.2. SCREEN: COM8 being selected and connected
4.4.3. SCREEN: Change Target being selected and temperature being changed to 60 °C
4.4.4. SCREEN: OK being pressed
4.5. Select Start back-conversion in the program and monitor the thermal relaxation of the metastable quadricyclane or QC1 (Q-C-one) isomer back to its parent molecule NBD1 [5].
4.5.1. SCREEN: Start back-conversion being selected
4.5.2. SCREEN: Thermal relaxation of QC1 back to NBD1 being monitored

Author: Is thermal relaxation monitored using the UV–Vis graph?

4.6. Repeat the back-conversion at 65 degrees Celsius, 70 degrees Celsius, 75 degrees Celsius, and 80 degrees Celsius [1]. Perform the back-conversion at a minimum of 3 different temperatures, with 5 temperatures providing a more accurate analysis, to obtain the Arrhenius and Eyring fits in the QYA.pyw (Q-Y-A-dot-P-Y-W) program [2].
4.6.1. SCREEN: Back-conversion being repeated at 65, 7o, 75, and 80 °C
4.6.2. SCREEN: Arrhenius and Eyring fits being obtained in the QYA.pyw program

4.7. When the back-conversion is complete, stop the experiment manually [1].  Flush the system with at least 3 tubing volumes, or approximately 200 microliters, of fresh sample [2]. For the final cleaning, switch the valve to the solvent [3], then pump the solvent through the system until the tubing and cuvette are clean [4].

4.7.1. Talent manually stopping the experiment after completion of the back-conversion
4.7.2. Fresh sample being pumped through the system
4.7.3. SCREEN: Valve being switched from the sample to the solvent 
4.7.4. CU: Solvent flowing through the tubing and cuvette until the flow path is visibly clean
5. Data Analysis
Demonstrator: Click here to enter name of demonstrator(s) 

5.1. To determine the quantum yield, open QYA.pyw and load the file saved from QYEX.pyw [1]. Set the concentration to 4.1 × 10⁻⁵ molar and select the 340-nanometer LED to load the correct photon flux [2]. In the hyperparameters section, set the zero-point wavelength to 500 nanometers, the analysis wavelength to 340 nanometers, and the number of points for fit to 10 [3].
5.1.1. SCREEN: QYA.pyw being opened and the QYEX.pyw data file being loaded
5.1.2. SCREEN: The concentration being set to 4.1 × 10⁻⁵ M and the 340-nanometer LED being selected
5.1.3. SCREEN: Zero-point wavelength being set to 500 nanometers, analysis wavelength being set to 340 nanometers, and number of points for fit being set to 10
5.2. 
Run the analysis and, if the slope is well-fitted, record the quantum yield calculated by the program [1]. In the corrections section, include the back reaction to calculate the rate constants [2].
5.2.1. SCREEN: The quantum-yield analysis being run, the fitted slope being reviewed, and the calculated quantum yield being recorded
5.2.2. SCREEN: Back reaction corrections being included and rate constants being calculated
5.3. To determine the half-life, open HLA.pyw (H-L-A-dot-P-Y-W ) and load the file saved from QYEX.pyw (Q-Y-E-X-dot-P-Y-W) [1], and set the analysis wavelength to 340 nanometers [2]. In the kinetics analysis chart, insert the previously calculated rate constants for at least 5 different temperatures [3], and run the analysis to generate the Arrhenius and Eyring fits [4].
5.3.1. SCREEN: HLA.pyw being opened and QYEX.pyw being loaded
5.3.2. SCREEN: Analysis wavelength being set to 340 nanometers.
5.3.3. SCREEN: Rate constants for at least 5 different temperatures being inserted into the kinetics analysis chart.
5.3.4. SCREEN: Analysis being run to generate Arrhenius  and Eyring fits 

Author: Since the Arrhenius and Eyring fittings are not shown for NBD1, could you please clarify whether the step 5.3 can be removed?

Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 65
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. Continuous ultraviolet-visible lamp irradiation resulted in a gradual decrease in NBD1 absorbance at 340 nm, indicating progressive photoconversion [1]. The absorbance spectrum of NBD1 [2] showed minimal overlap with its quadricyclane isomer QC1, indicating negligible photo-induced back-conversion from QC1 to NBD1 [3].
6.1.1. LAB MEDIA: Figure 2. Video editor: Please highlight the plotted points from 0 to 600 seconds
6.1.2. LAB MEDIA: Figure 3 b. Video editor: Please highlight the blue curve in the graph labeled as NBD1 
6.1.3. LAB MEDIA: Figure 3 b. Video editor: Please highlight the turquoise curve in the graph labeled as QC1 
6.2. The experimental data closely [1] matched the corrected quantum-yield fit, supporting negligible thermal reversion during irradiation and a predominantly forward reaction [2].
6.2.1. LAB MEDIA: Figure 5. Video editor: Please highlight the black cross points in the shape
6.2.2. LAB MEDIA: Figure 5. Video editor: Please highlight the red line along with the black cross points






 2026, JoVE	Page 9 of 9
image1.png




