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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 
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=22068933


[bookmark: bookmark=id.pechwlow37z]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:      be confirmed. We would need approximately three weeks from the date the script is finalized in order to schedule and complete filming (see our accompanying email).

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

Current Protocol Length
Number of Steps:  40
Number of Shots:  55 

Interviews


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. Maria Consuelo San Martín: Our research asks how early adversity recalibrates threat and reward learning, and how these processes relate to anxiety and depression.
1.1.1. 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. Maria Consuelo San Martín  (alternativa: Vanetza Quezada-Scholz / Mario Laborda):
Threat and reward learning are typically studied separately; our protocol assesses both in the same individual within a single session.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


Describe the research contexts or systems in which this protocol can be applied.
1.3. Maria Consuelo San Martín: This protocol is applicable in contexts where threat and reward processing is essential, including early adversity, anxiety, depression, and treatment response research.
1.3.1. 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?
1.4. Maria Consuelo San Martín: This protocol measures fear conditioning, avoidance, extinction, and reward learning together, combining skin conductance, behavior, and subjective ratings.”
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. María Consuelo San Martín: Future studies can use larger samples to test mediation, compare clinical groups, and determine whether these indices remain stable over time.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.




Ethics Title Card

This research has been approved by the Scientific Ethics Committee of Universidad de los Andes 



Protocol  
2. Electrodermal Activity Electrodes Setup 
Demonstrator: Candelaria Zegers

2.1. To begin, turn on the acquisition system [1] and verify that the device is correctly connected to the laboratory computer and recognized by the acquisition system software [2].
2.1.1. WIDE: Talent turning on the acquisition system.
2.1.2. SCREEN: Acquisition system software being opened. Device connection status being verified.
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=22068933
2.2. Confirm that all required modules and peripherals are functioning properly before proceeding with the participant preparation [1].
2.2.1. Talent checking the required modules and peripherals.
2.3. Next, take 2 electrodermal activity or EDA (E-D-A) electrodes [1]. Apply a small amount of conductive gel to each electrode, ensuring even distribution to enhance contact with the skin and optimize signal quality [2].
2.3.1. Talent picking up 2 electrodermal activity electrodes.
2.3.2. Talent applying the conductive gel to the contact surface of each electrode.
2.4. Place the electrodes on the participant's non-dominant hand [1]. Attach 1 electrode to the first phalanx of the middle finger [2] and the second electrode to the first phalanx of the ring finger [3].
2.4.1. Talent positioning the electrodes on the participant's non-dominant hand.
2.4.2. Talent attaching the first electrode to the first phalanx of the participant's middle finger.
2.4.3. Talent attaching the second electrode to the first phalanx of the participant's ring finger.
2.5. Verify that both electrodes are firmly attached and maintain stable contact with the skin without causing discomfort to the participant [1].
2.5.1. Talent checking that both electrodes are securely attached and in stable contact with the participant's skin.
2.6. Place the wrist strap on the participant's wrist and leave the EDA electrodes disconnected from the wrist strap during the calibration stage [1].
2.6.1. Talent placing the wrist strap on the participant's wrist.

3. Initializing the Experimental Task
3.1. Start the acquisition process in the acquisition software [1] and wait for the calibration window to appear automatically on the screen once the acquisition begins [2].
3.1.1. SCREEN: Acquisition process being initiated.
3.1.2. SCREEN: Calibration window appearing automatically after the acquisition starts.
3.2. Perform the calibration with the EDA electrodes disconnected from the wrist strap, following the software instructions until complete [1].
3.2.1. SCREEN: Calibration procedure being performed while the electrodermal activity electrodes remain disconnected from the wrist strap.
3.3. After successful calibration, connect the EDA electrodes to the wrist strap [1]. Verify in the software that the skin conductance response signal is being correctly acquired [1].
3.3.1. Talent connecting the electrodermal activity electrodes to the wrist strap.
3.3.2. SCREEN: Skin conductance response signal being displayed and verified in the software.
3.4. Instruct the participant to keep their non-dominant hand still throughout the experiment, as any movements or posture changes may disrupt the skin conductance response signal [1].
3.4.1. Talent instructing the participant to keep the non-dominant hand completely still.
3.5. Ask the participant to maintain a comfortable and relaxed posture during the session [1].
3.5.1. Talent helping the participant to maintain a comfortable and relaxed posture during the session.
3.6. Provide the participant with the headphones before starting the experimental task [1]. Verify that the headphones are functioning correctly and that the participant can clearly perceive the auditory stimuli presented during the experiment [1].
3.6.1. Talent providing the participant with the headphones.
3.6.2. Talent verifying that the headphones are functioning correctly and confirming that the participant can clearly perceive the auditory stimuli.
3.7. Then, launch the experimental task in PsychoPy (Psycho-Pie) [1].
3.7.1. SCREEN: PsychoPy being launched. Experimental task being opened.
3.8. Once the PsychoPy interface opens, enter the participant's name in the additional window that requests it [1].
3.8.1. SCREEN: Additional participant information window being displayed. Participant name being entered.
4. Initiation of the Experimental Protocol
4.1. Explain to the participant in detail how to respond to the questions presented during the experiment [1].
4.1.1. Talent explaining the response procedure to the participant while showing the questions 
4.2. Make sure the participant understands the response method, the screen instructions, and the need to stay focused while minimizing movements during the experiment. [3].
4.2.1. Talent showing the Task instructions on the screen and explaining the experiment.
4.3. Answer any remaining questions from the participant before beginning the recording session [1].
4.3.1. Talent answering the participant's remaining questions.
4.4. Verify that the physiological acquisition system, wrist strap connection, skin conductance response signal, PsychoPy execution, headphone audio, and participant identification are functioning correctly before starting the experiment [1].
4.4.1. Talent performing a final verification of the complete experimental setup.
4.5. Once all systems have been verified and the participant confirms readiness to begin, start the experimental task [1].
4.5.1. SCREEN: Experimental task being started.
4.6. Leave the experimental room once the task has started to minimize external influences and distractions during the data acquisition [1].
4.6.1. Talent leaving the experimental room.
5. Finalizing the Recording and Preparing for the Next Experiment
5.1. Re-enter the experimental room once the participant has finished the task [1] and stop the physiological recording in the acquisition software [2].
5.1.1. Talent re-entering the experimental room.
5.1.2. SCREEN: Physiological recording being stopped in the acquisition software.
5.2. Save the physiological recording in the participant's folder as an acquisition file [1]. Then export the same recording to the MATLAB format with events, so that the exported file includes the stimulus markers generated by PsychoPy via the TTL module, and additionally produces a separate marker file [2].
5.2.1. SCREEN: Physiological recording being saved as an acquisition file in the participant's folder.
5.2.2. SCREEN: Recording being exported to the MATLAB format with events. Stimulus markers being included through the TTL module. Separate marker file being generated.
5.3. Save the PsychoPy output spreadsheet generated at the end of the task in the same participant folder, using the standardized file naming convention for all 4 files [1].
5.3.1. SCREEN: PsychoPy output spreadsheet being saved in the participant's folder. Standardized file names being entered for all 4 files.
5.4. Carefully disconnect the EDA electrodes from the participant, ensuring that no excessive movement or discomfort occurs during the removal [1].
5.4.1. Talent carefully disconnecting the electrodermal activity electrodes from the participant.
5.5. Open the next PsychoPy experimental task [1], restart the acquisition software in preparation, and repeat the preparation and acquisition procedure as demonstrated earlier  [2].
5.5.1. SCREEN: Next PsychoPy experimental task being opened.
5.5.2. SCREEN: Acquisition software being restarted.
5.6. At the end of the complete experimental session, ensure that the participant has 3 subfolders for each experimental task, each containing all the previously mentioned files [1].
5.6.1. SCREEN: Participant folder being displayed with 3 experimental task subfolders, each containing the required files.
6. Concluding the Experimental Session
6.1. Close the physiological recording session once all 3 experimental tasks have been completed [1]. Stop the acquisition process in the acquisition software if it has not already been stopped [2].
6.1.1. SCREEN: Physiological recording session being closed.
6.1.2. SCREEN: Acquisition process being stopped in the acquisition software.
6.2. Disconnect the EDA activity electrodes from the wrist strap [1] and remove the wrist strap from the participant's wrist [2].
6.2.1. Talent disconnecting the electrodermal activity electrodes from the wrist strap.
6.2.2. Talent removing the wrist strap from the participant's wrist.
6.3. Allow the participant to remove the EDA electrodes to minimize discomfort and ensure safe removal from the skin [1].
6.3.1. Talent observing as the participant removes the electrodermal activity electrodes.
6.4. Verify that all experimental files and physiological recordings have been correctly saved before concluding the session [1].
6.4.1. SCREEN: Experimental files and physiological recordings being verified as correctly saved.
6.5. After thanking the participant, offer a light snack as a token of appreciation after the experimental procedure is complete [1].
6.5.1. Talent offering a light snack to the participant.

7. Pre-processing of the Data
Demonstrator: Click here to enter name of demonstrator(s) 	Comment by pallavi sharma: Authors: Please add the demonstrator’s name
7.1. Run the Ledalab_Format (Leda-Lab-Format) MATLAB script to reorganize the physiological recording data exported from the acquisition software into a data structure compatible with Ledalab for EDA signal analysis [1].
7.1.1. SCREEN: Ledalab_Format MATLAB script being run. The physiological recording data being reorganized into a Ledalab-compatible data structure. 
7.2. Open Ledalab. In the menu bar located in the upper-left corner, select File, choose Import Data, and select Matlab File (*.mat) (Matlab-File- Dot-Mat) [2]. Load the newly generated data file corresponding to the participant's experimental condition [3].
7.2.1. SCREEN: Ledalab being opened.File menu being opened. Import Data being selected. Matlab File (*.mat) being selected
7.2.2. SCREEN: Newly generated participant data file being selected and loaded.
7.3. Enter the sampling parameters in the configuration window that Ledalab displays once the file is loaded [1].
7.3.1. SCREEN: Sampling parameters being entered into the configuration window.
7.4. Downsample the skin conductance response signal from the original acquisition frequency of 2000 hertz to a target sampling frequency of 10 hertz using a downsampling factor of 200 and the Steps resampling method [1].
7.4.1. SCREEN: Target sampling frequency being entered as 10 hertz. Downsampling factor being entered as 200. Steps resampling method being selected. Downsampling being performed.
7.5. Then perform a continuous decomposition analysis within Ledalab to decompose the EDA signal into the tonic and phasic components [1].
7.5.1. SCREEN: Continuous decomposition analysis being initiated in Ledalab.
7.6. In the menu bar, select Analysis and choose Continuous Decomposition Analysis (Extraction of Continuous Phasic/Tonic Activity) (Continuous-Decomposition-Analysis -Extraction-of-Continuous-Phasic-or-Tonic Activity) [1]. Wait for the configuration window to appear on the screen [2].
7.6.1. SCREEN: Analysis menu being opened. Continuous Decomposition Analysis (Extraction of Continuous Phasic/Tonic Activity) being selected.
7.6.2. SCREEN: The configuration window appearing on the screen.
7.7. In the configuration window, select the Optimize option to automatically adjust the analysis parameters [1].
7.7.1. SCREEN: Optimize option being selected. The analysis parameters being adjusted automatically.
7.8. Once the optimization process is completed, click Apply to start the continuous decomposition analysis [1].
7.8.1. SCREEN: Apply button being clicked. The continuous decomposition analysis starting.
7.9. Once the continuous decomposition analysis is completed, select Results and choose Event-related Analysis [1]. Wait for the configuration window to appear on the screen [2].
7.9.1. SCREEN: Results menu being opened. Event-related Analysis being selected.
7.9.2. SCREEN: The configuration window appearing on the screen.

Video editor: Use title card to show the following information
SCR Data Pre-processing and Quality Control
· Configure and export Ledalab event-related SCR analysis. 
· Pre-process SCR data for Experiments 1 and 2, with a separate MATLAB workflow for Experiment 3. 
· Perform signal quality assessment, artifact detection, non-responder identification, data transformation, and quality logging. 
Database Generation
· Merge physiological and behavioral data using Python scripts. 
· Generate participant-level and experiment-level consolidated databases. 
· Store the final databases for subsequent statistical analysis. 

     .

8. Results 

8.1. A total of 38 healthy adults completed the full experimental session and the self-report battery [1]. During the Pavlovian phase, both positive conditioned stimuli were rated as more predictive of the unconditioned stimulus [2][3] and as more threatening than the negative one; however, they did not differ from each other. [4] [5].
8.1.1. LAB MEDIA: Figure 3
8.1.2. LAB MEDIA: Figure 3B. Video editor: Highlight the orange box, red box and blue box .
8.1.3. LAB MEDIA: Table 1. Video editor: Highlight the 'Expectancy (VAS 0–100)' row across the 'Avoidable CS+', 'Unavoidable CS+', and 'CS−' columns.
8.1.4. LAB MEDIA: Figure 3C. Video editor: Highlight the orange, red, and blue boxes.
8.1.5. LAB MEDIA: Table 1. Video editor: Highlight the 'Threat (VAS 0–100)' row across the 'Avoidable CS+', 'Unavoidable CS+', and 'CS−' columns.
8.2. Skin conductance differentiated the stimuli only weakly. The overall effect was significant, but no individual pair survived correction for multiple comparisons [1]. Combining the two positive conditioned stimuli into a single index recovered a significant difference from the negative conditioned stimulus [2].
8.2.1. LAB MEDIA: Figure 3A. Video editor: Highlight all three boxes. 
8.2.2. LAB MEDIA: Table 1. Video editor: Highlight the 'SCR (log[microsiemens + 1])' row across the 'Avoidable CS+', 'Unavoidable CS+' and 'CS−' columns.
8.3. During the operant phase, participants pressed the response button more frequently during both positive conditioned stimuli than during the negative ones [1].
8.3.1. LAB MEDIA: Figure 4B. Video editor: Highlight the orange and red boxes and compare to the blue box labelled 'CS−'.
8.4. Expectancy and threat ratings were higher for the unavoidable positive conditioned stimulus [1][2], whereas relief was higher for the avoidable one, tracking controllability [3] [4].
8.4.1. LAB MEDIA: Table 2. Video editor: Highlight the 'Expectancy (VAS 0–100)' row across the 'Avoidable CS+' and 'Unavoidable CS+' columns.
8.4.2. LAB MEDIA: Table 2. Video editor: Highlight the 'Threat (VAS 0–100)' row across the 'Avoidable CS+' and 'Unavoidable CS+' columns.
8.4.3. LAB MEDIA: Figure 4C. Video editor: Highlight the orange box ('Avoidable CS+') and the red box ('Unavoidable CS+').
8.4.4. LAB MEDIA: Table 2. Video editor: Highlight the 'Relief (VAS 0–100)' row across the 'Avoidable CS+' and 'Unavoidable CS+' columns.
8.5. Skin conductance did not differ between stimuli [1].
8.5.1. LAB MEDIA: Figure 4A. 
8.6. In Experiment 2, differential skin conductance was present at acquisition, disappeared at extinction, and did not recover at reacquisition [1] [2], whereas expectancy and threat ratings extinguished selectively and rebounded strongly [3].
8.6.1. LAB MEDIA: Figure 5A. Video editor: Highlight the Acquisition and Extinction bars.
8.6.2. LAB MEDIA: Table 3.
8.6.3. LAB MEDIA: Figure 5B and Figure 5C. Video editor: Highlight the Reacquisition phase.
8.7. In Experiment 3, participants selected the high-probability option 73% of the time, which is above chance, and learned the 80 by 20 pair more accurately than the 70 by 30 pair [1].
8.7.1. LAB MEDIA: Table 4. Video editor: Highlight the 'Proportion of high-probability choices', '80/20 contingency pair' and '70/30 contingency pair' rows.
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