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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
√ Correct 

 2. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  No  

3. 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.
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.

[bookmark: Text5]4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: MM/DD/YYYY


When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare. 


Current Protocol Length

Number of Steps: 26
Number of Shots: 53



Interviews 

Authors: The statements are edited for length and clarity. 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. 
1.1. Vinícius Fernandes de Souza: We developed a within-chamber cutting method to capture rapid wound-induced volatile emissions and gas-exchange responses without interrupting measurement conditions.
1.1.1. [bookmark: _Hlk148697315]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Vinícius Fernandes de Souza: Conventional approaches can disturb chamber conditions or miss early wound emissions. This protocol overcomes these limitations by immediately capturing transient responses within-chamber.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

CONCLUSION:
What does this protocol allow researchers to study or measure?
1. 
1.1. 
1.2. 
1.3. Vinícius Fernandes de Souza: The protocol captures rapid wound-induced VOC dynamics while simultaneously monitoring changes in leaf gas exchange under controlled conditions.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

Describe the most important consideration or challenge when performing this protocol.
1.4. Vinícius Fernandes de Souza: The key challenge is maintaining chamber stability and consistent wound geometry to ensure reliable comparison of rapid VOC responses among samples.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.5. Vinícius Fernandes de Souza: Future studies can build on this protocol by investigating rapid VOC and physiological responses across different plant species, treatments, and environmental conditions.   
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 



Protocol  
Authors: We have retained all SCREEN-labeled shots in the script. If any are not performed on a computer or through instrument software, please film them as they are normally performed and let us know afterward so we can update the script before video compilation.
2. Leaf Cutter Fabrication and Volatile Sampling System Setup
Demonstrator: Eero Talts

2.1. To begin, first arrange the required components on the workbench [1], including a preassembled rotating leaf cutter designed to fit the internal dimensions of the standard measuring head [2]. Attach a razor blade to a stainless-steel rod using silver solder to ensure mechanical stability [3].
2.1.1. WIDE: Talent approaching the workbench and arranging the components
2.1.2.  MED: Talent showing the preassembled rotating leaf cutter and its components 
2.1.3. Talent attaching a razor blade to a stainless-steel rod
2.2. Insert the blade-holding rod into a stainless-steel syringe needle with an outer diameter of 1.6 millimeters [1]. Then, seal both ends of the needle with low-emission polytetrafluoroethylene, or PTFE (P-T-F-E), stoppers to maintain airtight condition while allowing free axial rotation [2].
2.2.1. Talent inserting the blade-holding rod into a stainless-steel syringe needle
2.2.2. Talent sealing both ends of the needle with PTFE stoppers
2.3. Mount a manual turning knob at the proximal end of the rod to enable 360-degree rotation [1]. Attach two flexible brass spring supports to the outer surface of the needle to secure the cutter to the lower half chamber [2]
2.3.1. Talent mounting the manual turning knob onto the proximal end of the rod
2.3.2. Talent attaching two flexible spring brass supports to the outer surface of the needle
2.4. Make a triangular incision in the lower chamber gasket for blade insertion without contacting the leaf surface [1]. Then, seal the insertion point using low-emission sealing putty to prevent gas leakage [2].
2.4.1. Talent creating a triangular incision in the lower chamber gasket
2.4.2. Talent sealing the insertion point with low-emission sealing putty
2.5. To configure the volatile sampling pathway, ensure a PTFE T-piece is positioned adjacent to the chamber outlet to minimize the tubing length between the chamber and the volatile analyzer [1].
2.5.1. Talent indicating the PTFE T-piece positioned adjacent to the chamber outlet 
2.6. Connect the chamber outlet to the Volatile Organic Compounds, or VOC (V-O-C), collection system using inert tubing [1]. Maintain the chamber airflow at 750 micromoles per second [2].
2.6.1. Talent connecting the chamber outlet to the VOC collection system using inert tubing
2.6.2. CU: Walz display showing chamber airflow maintained at 750 µmol s⁻¹  
3. Leaf Selection and Acclimation 
Demonstrator: Helis Kann

3.1. Select fully expanded, non-senescent leaves of Quercus rubra, Acer platanoides, and Gossypium hirsutum [1-TXT]. 
3.1.1. Talent selecting the leaves for the experiment TXT: Refer to the text protocol for plant growth and maintenance details
3.2. Place a fully expanded attached leaf into the cuvette equipped with the internal cutter [1] and set the temperature to 25 degrees Celsius, relative air humidity to 60 %, actinic light intensity to 1000 micromoles per square meter per second, and airflow to 750 micromoles per second [2].  
3.2.1. Talent placing the leaf into the cuvette
3.2.2.  SCREEN: Environmental settings showing temperature at 25 °C, relative air   humidity at 60%, actinic light intensity at 1000 µmol m⁻² s⁻¹, and airflow at 750 µmol s⁻¹
3.3. Let the leaf acclimate under the selected environmental conditions for twenty to thirty minutes until steady-state values of net carbon dioxide assimilation, stomatal conductance [1], and baseline VOC signals are reached [2]. 
3.3.1. SCREEN: Net CO₂ assimilation and stomatal conductance stabilizing at steady-state values.
3.3.2. SCREEN: Baseline VOC signals stabilizing before wounding.

4. Pre-Wounding Baseline Measurements
Demonstrator: Helis Kann

4.1. Begin gas exchange and VOC measurements at an acquisition rate of one hertz [1]. 
4.1.1. Talent initiating simultaneous gas exchange and VOC measurements
4.2. Apply a saturating pulse [1-TXT] to determine the maximum fluorescence yield of the light-adapted leaf [2]. Subsequently, turn off the actinic light and let the leaf adapt in the dark for 20 minutes [3]. Then, record leaf dark respiration [4].
4.2.1. Talent triggering the saturating pulse through the GFS-3000 software using the computer TXT: Saturating pulse: 8000 µmol m-2 s-1 for 0.6s   
4.2.2. SCREEN: Maximum fluorescence yield (Fm’) of the light-adapted leaf being recorded
4.2.3. Talent turning off the actinic light
4.2.4. SCREEN: Respiration is being recorded
4.3. Measure the initial fluorescence using weak modulated measuring light of 0.03 micromoles per square meter per second [1], then determine the maximum fluorescence of the dark-adapted leaf using a saturating pulse [2]. Turn the actinic light back on [3] and continue gas exchange [4] and VOC measurements under the same environmental conditions until a stable pre-wounding baseline is reached [5].
4.3.1. Talent measuring the initial fluorescence using weak modulated measuring light of 0.03 µmol m⁻² s⁻¹
4.3.2. Talent applying a saturating pulse through the GFS-3000 software and recording the maximum fluorescence of the dark-adapted leaf
4.3.3. Talent turning the actinic light back on
4.3.4. SCREEN: Gas exchange measurements showing a stable pre-wounding baseline
4.3.5. SCREEN: VOC measurements showing a stable pre-wounding baseline 
4.4. To collect VOCs, insert the first VOC sampling cartridge into the outlet line [1-TXT] and connect it to an air sampling pump [2], then collect pre-wounding VOCs for fifteen minutes at a constant flow rate of 200 milliliters per minute [3]. 
4.4.1. Talent inserting the first VOC cartridge into the outlet line TXT: TXT: Refer to the text protocol for cartridge specifications
4.4.2. Talent connecting the cartridge to an air sampling pump
4.4.3. CU: Air sampling pump operating at a constant flow rate of 200 mL min⁻¹ during VOC collection 
5. Leaf Excision and Post-Wounding VOC Collection
Demonstrator: Helis Kann
5.1. Replace the VOC cartridge and continue VOC collection for two minutes [1]. Rotate the internal cutter 360 degrees to excise the leaf without opening the chamber and continue VOC collection for thirteen minutes [2]. Authors: Since the VOC collection is not visible, we have retained the narration but removed the shots showing VOC collection through the cartridge connected to the sampling line. Please note that this applies to both Sections 5.1 and 5.2.
5.1.1. Talent replacing the first VOC cartridge with the second cartridge
5.1.2. Talent rotating the internal cutter by 360° to excise the leaf
5.2. Replace the second VOC cartridge with the third cartridge and collect VOCs for fifteen minutes [1].
5.2.1. Talent replacing the second VOC cartridge with the third cartridge for VOC collection

6. Identification and Analysis of VOC
Demonstrator: Eero Talts

6.1. Configure the Proton Transfer Reaction–Time-of-Flight Mass Spectrometry, or PTR-TOF-MS (P-T-R T-O-F M-S), by setting the inlet and drift tube temperatures to 80 degrees Celsius [1]. 
6.1.1. SCREEN: Inlet and drift tube temperature is being set to 80°C
6.2. Set the inlet flow to 100 milliliters per minute, the water vapor flow to 4.0 milliliters per minute [1], the ion current to 4.0 milliamperes [2], the drift chamber pressure to 2.1 millibar [3], the drift tube field density ratio to 115 Townsend [4], and the TOF-MS module pressure to 1.2 x 10-7 millibar [5].
6.2.1. SCREEN: Inlet flow and water vapor flow are being set to 100 mL min-1 and 4.0 mL min-1
6.2.2. SCREEN: Ion current is being set to 4.0 mA
6.2.3. SCREEN: Drift chamber pressure is being set to 2.1 mbar
6.2.4. SCREEN: Drift tube field density is being set to 115 Td
6.2.5. SCREEN: Module pressure is being set to 1.2 x 10-7 mbar
6.3. Record volatile signals at a temporal resolution of one hertz with a sample interval of four hundred picoseconds [1]. Before each experiment, calibrate the PTR-TOF-MS using a certified gas standard mixture containing representative VOCs from the major plant volatile classes [2]. Then, process the calibration data and calculate volatile organic compound concentrations using PTR-MS Viewer software [3].
6.3.1. SCREEN: Volatile signals are being recorded at a temporal resolution of 1 Hz with a 400 ps sample interval 
6.3.2. Talent connecting the certified gas standard mixture to the PTR-TOF-MS for calibration
6.3.3.  SCREEN: PTR-MS Viewer software processing the calibration data and calculating volatile organic compound concentrations           
6.4. For GC-MS analysis of cartridge samples, load the cartridges [1] and thermally desorb the VOC cartridges using an automated thermal desorption unit coupled to a GC-MS system [2]. Perform mass spectrometric detection using 70 electron-volt impact ionization [3] and identify the volatile compounds by comparing their retention times and mass spectra with authentic standards and reference mass spectral libraries [4].
6.4.1. Talent loading the VOC cartridge into the automated thermal desorption unit coupled to the GC-MS system
6.4.2. SCREEN: Thermal desorption run being displayed in the GC-MS software. 
6.4.3. SCREEN: Electron energy is being set at 70eV
6.4.4. SCREEN: Compounds are being identified by comparison of retention times and mass spectra with reference standards and spectral libraries
6.5. To analyze the data, subtract the empty-chamber background from all emission traces [1]. Then, define the pre-wounding baseline as the mean signal during a fixed interval immediately before leaf wounding [2].
6.5.1. SCREEN: Empty chamber background being subtracted from all emission traces
6.5.2. SCREEN: Pre-wounding baseline being defined from the mean signal immediately before leaf wounding
6.6. Use the cutting time as the common reference point for all monitored masses [1]. Determine the emission onset as the first detectable increase in the baseline-corrected VOC signal following leaf cutting [2]
6.6.1. SCREEN: Cutting time being set as the common reference point for all monitored masses.
6.6.2. SCREEN: Emission onset being identified as the first detectable increase in the baseline-corrected VOC signal after leaf cutting
6.7. Calculate the time to peak as the interval between leaf cutting and the maximum emission signal [1]. Determine the maximum slope of the baseline-corrected emission burst from the first derivative of the emission trace [2] and define the peak magnitude as the maximum emission signal during the burst [3].
6.7.1. SCREEN: Time to peak being calculated from the VOC emission trace
6.7.2.   SCREEN: First derivative of the baseline-corrected VOC emission trace being used to determine the maximum slope
6.7.3. SCREEN: Peak magnitude being determined as the maximum emission signal during the VOC emission burst. 

Result

7. Results 

7.1. In the present study, two volatile sampling configurations were compared to evaluate the effect of sampling position on signal detection [1]. For isoprene, direct sampling at the chamber outlet produced an immediate, sharp response [2], whereas sampling after the analyzer tubing resulted in a delayed and attenuated signal [3]. A similar response pattern was observed for three-hexen-one-ol [4] and alpha-pinene [5]. 
7.1.1. LAB MEDIA: Figure 2  
7.1.2. LAB MEDIA: Figure 2A   Video Editor: Please sequentially highlight the sharp black curve around 20 seconds on the x-axis.
7.1.3. LAB MEDIA: Figure 2A   Video Editor: Please sequentially highlight the sharp red curve around 20 seconds on the x-axis.
7.1.4. LAB MEDIA: Figure 2B   Video Editor: Please sequentially highlight the black peak from 20 seconds, followed by the red peak  
7.1.5. LAB MEDIA: Figure 2C   Video Editor: Please sequentially highlight the black peak from 20 seconds, followed by the red peak 

7.2. Time-resolved wound-induced volatile emissions in the leaf of Quercus rubra showed a mass to charge ratio of ninety-nine as the dominant wound-induced signal [1], while a mass to charge ratio of sixty-nine exhibited high constitutive emissions before leaf cutting [2].
7.2.1. LAB MEDIA: Figure 3B Video Editor: Please emphasize the peak labeled as M 99 from 0 to 50 s
7.2.2. LAB MEDIA: Figure 3B Video Editor: Please emphasize the peak labeled as M69 from -400 to 0 s

7.3. In the leaf of Acer platanoides, the mass to charge ratio of forty-five exhibited a delayed emission peak [1], whereas the mass to charge ratio of ninety-nine dominated the early wound-induced signal in Acer platanoides [2].
7.3.1.   LAB MEDIA: Figure 4A Video Editor: Please emphasize the peak labeled as M 45 from 0 to 250 s
7.3.2.  LAB MEDIA: Figure 4B Video Editor: Please emphasize the peak labeled as M 99 from 0 to 100 s
7.4. The leaf of Gossypium hirsutum showed lower overall emission intensities, with a mass to charge ratio of eighty-three displaying the most delayed peak [1] and a mass to charge ratio of ninety-nine dominating the early response [2].
7.4.1. LAB MEDIA: Figure 5A Video Editor: Please emphasize the peak labeled as M 83 from 0 to 250 s
7.4.2. LAB MEDIA: Figure 5B Video Editor: Please emphasize the peak labeled as M 99 from 0 to 60 s 
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