[image: ]DRAFT: DO NOT USE FOR FILMING

Submission ID #: 65869
Scriptwriter Name: Nilesh Kolhe
Project Page Link: https://review.jove.com/account/file-uploader?src=20090093


Title: Neurotoxicity Assessment in Adult Danio rerio Using a Battery of Behavioral Tests in a Single Tank


Landing Page Title (not for video use): Behavioral Test Battery for Assessing Neurotoxic Effects in Zebrafish. Behavioral Test Battery to Assess Neurotoxic Effects in Adult Zebrafish. 

☒   The Landing Page Title is correct. (Character limit with spaces: 80)

Authors and Affiliations: Juliette Bedrossiantz1, Eva Prats2, Demetrio Raldúa1

1Institute for Environmental Assessment and Water Research (IDAEA-CSIC)
2Research and Development Center (CID-CSIC)

☒   All author names and affiliations are correct (city/state/country information not included in video title page). 

[bookmark: _Hlk25233958]Corresponding Authors: 
Juliette Bedrossiantz	jbdqam@cid.csic.es
Demetrio Raldúa	drpqam@cid.csic.es

Email Addresses for All Authors: 
jbdqam@cid.csic.es
drpqam@cid.csic.es
eva.prats@cid.csic.es





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.
-
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.).
-
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.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://www.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?   YES
If Yes, how far apart are the locations? SAME BUILDING

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:  25
Number of Shots:  48

Interviews 
1. Video 1: Author Spotlight: Title (Filled by scriptwriter during script finalization)

Videographer: Obtain headshots for all authors. 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer at least 3 of the questions below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 50 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

What is the scope of your research? What questions are you trying to answer? 
1.1. Enter author name.: Our research aims to understand the neurotoxicological effects of environmental pollutants and drugs. Behavioral assays in adult zebrafish provide insights into the molecular mechanisms that may alter neuronal function.

What are the most recent developments in your field of research?
1.2. Enter author name: Imaging technologies, such as 3D tracking of swimming movements or automated microfluidic systems technology that rotates, positions and monitors the animal are the latest developments in the field of toxicology on the zebrafish model.
What technologies are currently used to advance research in your field?
1.3. Enter author name: Artificial intelligence-assisted automated technologies are enabling rapid advances in this field. Behavioral tests that were time-consuming in the past can be performed much more reliably and quickly today.
What are the current experimental challenges?
1.4. Enter author name: One of the main challenges with the zebrafish model is to be able to relate the toxicological effects observed at the molecular, cellular, physiological, and behavioral levels with the pharmacokinetic and dynamic characterization of the compound.

What significant findings have you established in your field?
1.5. Enter author name: Based on the behavioral endpoint, we have carried out the screening of many substances, including drugs, pharmaceuticals, pesticides, industrial contaminants, as a result of which we have been able to deepen the mechanistic understanding of the compound toxicity.

What research gap are you addressing with your protocol?
1.6. Enter author name: This protocol details how to implement the behavioral tools with basic material resources, to facilitate the reproducibility of tests and harmonize the results obtained within the scientific community.

What advantage does your protocol offer compared to other techniques?
1.7. Enter author name: The assays presented in this protocol, have proven to be highly reproducible and sensitive to pharmacological and genetic manipulations, making them valuable and non-invasive tools for studying the neural circuits and molecular mechanisms underlying behavior.
How will your findings advance research in your field?
1.1. Enter author name: Our behavioral assays allow us to evaluate a very wide range of neuroactive substances, we hope that the characterization of the neurobehavioral effects of these substances will contribute to a more accurate evaluation of the chemical risks for human health and the environment.
What new scientific questions have your results paved the way for?
1.2. Enter author name: The results presented in this protocol have opened the way to new scientific questions such as the possible antibiotic effect of glyphosate as a mechanism of toxicity.
What research questions will your laboratory focus on in the future?
1.1. Enter author name: We have several questions to resolve in the near future. We work a lot with visual and vibrational stimuli that have the advantage of being environmentally relevant. We want to study in more depth the zebra's movement patterns in response to these stimuli and its cognitive learning capacity.

Videographer: Obtain headshots for all authors.

Protocol Videos 
Each video will include a section of your protocol and accompanying results, if applicable. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) are the narration. Professional voiceover artists will narrate the video. 
· Red and italics are pronunciation guides (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 from that step in advance.
Protocol:
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Representative Results: 
· The three-digit numbers (e.g., 2.3.1., 2.3.2.) are the figures/tables from your manuscript. These will not be recorded by the videographer.
· Please review the result section to make sure it logically follows the video.
· Please note that the video cannot include voiceover without an accompanying visual.


IMPORTANT! Continuous shots: Please list the shots that need to be performed continuously without any interruptions. This information will help the videographer during filming. 
Click here to list the shots to be performed continuously without any breaks

2. Video 2: Experimental Tank Configurations for Behavioral Assays in Zebrafish
Demonstrator: JULIETTE BEDROSSIANTZ
Ethics Title Card
Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committees of CID-CSIC
Protocol
2.1. To begin, assemble the square experimental tanks, cameras, and computers for individual behavior assays of zebrafish [1]. For the novel tank test, cover the lateral walls and bottom of the experimental tank with acrylic panels [2].
2.1.1. WIDE: Establishing shot of talent showing experimental tanks, cameras, and computers.
2.1.2. Talent placing acrylic panels on the walls and at the bottom of the tank.
2.2. Fill the tank with 7 liters of well-oxygenated fish water at 28 degrees Celsius [1]. Adjust the position of the tank in front of the camera to avoid distorted images [2]. Using the LED (L-E-D) backlight, check the illumination setup [3]. Then, turn on the camera [4].
2.2.1. Talent adding fish water into the tank.
2.2.2. Talent adjusting the tank position in relation to the camera.
2.2.3. Talent turning on the LED backlight. 
2.2.4. Talent turning on the camera.

3. Video 3: Camera Configuration and Video Recording Setup for Behavioral Testing in Zebrafish
Demonstrator: JULIETTE BEDROSSIANTZ
Ethics Title Card
Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committees of CID-CSIC
Protocol
3.1. To begin, open the camera manager to check the availability of the GigE (gig-E) camera on the computer [1]. Launch the GigE camera controlling software and open the Camera option. Then, select Monochrome mode and adjust the image size [2].	Comment by Nilesh Kolhe: Authors: Please confirm that the pronunciation guide (red italics font) for GigE is correct. YES.

3.1.1. WIDE: Establishing shot of talent clicking on the camera manager with computer screen/monitor visible in the frame.
3.1.2. SCREEN: To be uploaded by Authors: GigE camera controlling software is opened, and the Camera option is selected. Then, Monochrome mode is selected, and the image size is adjusted.
Authors: Acquire screen capture videos for all shots labeled SCREEN and upload them to your project page: https://review.jove.com/account/file-uploader?src=20090093

3.2. Open Camera Properties, and under Camera, set the Pixel Clock to Maximum and Frame Rate to 30 frames per second. Then, adjust the Exposure [1]. Now, under Image, set the Gain to 0 (zero) (Auto) and adjust the Black Levels [2].	Comment by Nilesh Kolhe: Authors: Do you want the JoVE voiceover talent to pronounce word (Auto) in voiceover narration? Kindly confirm. NO. 
3.2.1. SCREEN: To be uploaded by Authors: Camera Properties being opened and under Camera, Pixel Clock is set to Maximum and Frame Rate to 30 frames per second. Then, Exposure is adjusted. 
3.2.2. SCREEN: To be uploaded by Authors: Under Image, Gain is set to 0, and Black Levels are adjusted. 

3.3. In the Size tab, adjust the window dimensions to the region requiring engraving. Then, close the Camera Properties [1].
3.3.1. SCREEN: To be uploaded by Authors: Under the Size tab, the window size is adjusted, and Camera Properties are closed.

3.4. Next, create a general folder for the experiment session to save the camera settings and videos [1]. To save the camera settings, click File, then Save Parameters, followed by To File [2].
3.4.1. SCREEN: To be uploaded by Authors: New folder being created for the experiment session.
3.4.2. SCREEN: To be uploaded by Authors: Camera settings being saved via path File then Save Parameters followed by To File.

3.5. After configuring all cameras, open Record Video Sequence and select Create to save as a new video file [1]. Select Max. Frames (Max. Frames) and enter 10800 (ten thousand eight hundred) in the frame box. Then, select Calc. Frame Rate (Calc. Frame Rate)  [2-TXT].
3.5.1. SCREEN: To be uploaded by Authors: Record Video Sequence is opened, Create is selected, and the video file is saved.
3.5.2. SCREEN: To be uploaded by Authors: Max. Frames is selected, and 10800 is typed in the frame box. Then, Calc. Frame Rate is selected. TXT: Alternatively, manually enter the frame rate

3.6. Next, introduce the fish one by one at the bottom of the experimental tanks for behavioral tests [1] and click Record to start the recording [2].
3.6.1. Talent placing the fish at the bottom of the tank. 
3.6.2. SCREEN: To be uploaded by Authors: Record being clicked, and fish activity is recorded. 

3.7. Next, for the shoaling test, introduce the shoal at the bottom of the experimental tank [1] and click Record to start the recording [2].
3.7.1. Talent adding shoal (6 to 9 fish) at the bottom of the experimental tank.

3.8. Next, for the social preference test, introduce the fish one by one at the bottom of the experimental tanks (different tanks) [1] and click Record to start the recording [2].
3.8.1. Talent placing the fish at the bottom, on the center of the tank.

3.9. Once a chat box with a maximum number of frames achieved! appears on the screen, click Accept [1]. Then, select Close to conclude the recording and close the video file [2].
3.9.1. SCREEN: To be uploaded by Authors: Chat box showing a message of the maximum number of frames achieved!. Then, Accept is clicked. 
3.9.2. SCREEN: To be uploaded by Authors: Recording is stopped by selecting Close, and the recorded video file is closed.

3.10. Finally, remove the fish recorded for behavioral tests from the experimental tank and separate them from naïve fish [1].	Comment by Nilesh Kolhe: Authors: Will you be demonstrating this step here? Please confirm, YES.
3.10.1. Talent transferring fish from one tank to another tank.

4. Video 4: Analysis of Recorded Videos for Behavioral Testing of Zebrafish
Demonstrator: JULIETTE BEDROSSIANTZ
Protocol
4.1. [bookmark: _Hlk135321883]Open the analysis software for examining fish behavioral test data [1]. To elaborate on a new template, click on New from Template, then Applied a Predefined Template followed by From Video File [2], and select a video for the template setup [3].
4.1.1. WIDE: Establishing shot of talent clicking on the analysis software icon with monitor/screen visible in the frame.
4.1.2. SCREEN: To be uploaded by Authors: Creating a new template by selecting New from Template, then Applied a Predefined Template followed by From Video File.
4.1.3. SCREEN: To be uploaded by Authors: Selecting a video file for template setup.

4.2. In the Parameters window, select the model Fish to Adult Zebrafish, the arena to Open Field Square to One Arena, and the number of Subjects per Arena [1]. Then, choose the type of Detection by Center-Point and adjust the frame rate to 30 fps (F-P-S) [2-TXT]. 
4.2.1. SCREEN: To be uploaded by Authors: From the Parameters window, setting model Fish to Adult Zebrafish, arena to Open Field Square to One Arena, and number of Subjects per Arena.
4.2.2. SCREEN: To be uploaded by Authors: Selecting Detection by Center-Point and adjusting frame rate to 30 fps. TXT: Do not change parameters in the following windows

4.3. Name the experiment as a template and store it in the same folder as the rest of the videos [1].
4.3.1. SCREEN: To be uploaded by Authors: The experiment template being named and saved in the appropriate folder. 

4.4. Under Experiment Settings, review the configured setup [1]. 
4.4.1. SCREEN: To be uploaded by Authors: Experiment Settings is opened, and setup is reviewed/checked. 

4.5. In Arena Settings, right-click on the center of the screen and select Grab [1]. From File in the display, select a good-quality video image and click Accept to capture this image for the background settings [2].
4.5.1. SCREEN: To be uploaded by Authors: In Arena Settings, a right-click is performed on the screen's center, and Grab is selected.
4.5.2. SCREEN: To be uploaded by Authors: From File in the display, a good-quality video image is selected, and Accept is clicked. 

4.6. Using the 19 centimeters width of the tank as a scale, Calibrate the captured image to create a calibrated rule [1]. Then, draw the arena and, using the Frame function, delineate the shape zones [2]. 
4.6.1. SCREEN: To be uploaded by Authors: Calibrating captured tank image using the width of the tank and shot of calibrated image with a rule.
4.6.2. SCREEN: To be uploaded by Authors: Outlining the tank arena and using the Frame function, delineating the shape zones.

4.7. For the novel tank test and shoaling test, draw two equal horizontal boxes on the tank [1] and draw three equal vertical boxes for the social preference test [2].
4.7.1. SCREEN: To be uploaded by Authors: Drawing two equal horizontal boxes on the tank.
4.7.2. SCREEN: To be uploaded by Authors: Drawing three equal vertical boxes on the tank.

4.8. Under Trial Control Settings, put an Infinite Time Condition and remove the other components. 
4.8.1. SCREEN: To be uploaded by Authors: In Trial Control Settings, remove the others Trial Control and define an Infinite Time Condition.

4.9. Under Detection Settings, select the video for analysis from the Video File and check detection quality [1]. Then, click on Auto Detect to adjust the detection and refocus the animal [2].
4.9.1. SCREEN: To be uploaded by Authors: In Detection Settings, selecting video for analysis from the Video File and assessing video quality.
4.9.2. SCREEN: To be uploaded by Authors: Auto Detect being clicked and adjusting detection and refocusing of the animal.

4.10. Under Trials Settings, input one trial [1]. 
4.10.1. SCREEN: To be uploaded by Authors: In Trials Settings, entering one trial.

4.11. Under Data Profiles, create Results dialog windows. [1].
4.11.1. SCREEN: To be uploaded by Authors: Under Data Settings, creating Results dialog windows.
 
4.12. Under Analyze Profiles, select the Parameters to analyze [1].
4.12.1.  SCREEN: To be uploaded by Authors: Under Analyze Profiles, selecting the Parameters for analysis

4.13. [bookmark: _Hlk135324055]To copy and use the template, open the template file with behavior analysis software. Then, go to File and click Save as to create a new identical file [1]. Alternatively, select New from Template, then Applied a Custom Template [2].	Comment by Nilesh Kolhe: Authors: Please confirm that the voiceover narration and shot description for this step is correct. YES.
4.13.1. SCREEN: To be uploaded by Authors: Template file being opened. Then, navigate to File, click Save as, and a shot of the newly created file.
4.13.2. [bookmark: _GoBack]SCREEN: To be uploaded by Authors: Selecting New from Template, then Applied a Custom Template.

4.14. Next, go to Arena Settings to re-adjust the template [1]. Under Acquisition, select DDS (D-D-S), then click Ready to Start to process the video [2].
4.14.1. SCREEN: To be uploaded by Authors: Under Arena Settings, re-adjusting the template.
4.14.2. SCREEN: To be uploaded by Authors: In Acquisition, selecting DDS followed by Ready to Start, and video processing is started.

4.15. Once the acquisition is completed, go to Track Editor to check the processed video [1]. Finally, in Statistics, click on Calculate, then Export Data [2].
4.15.1. SCREEN: To be uploaded by Authors: Track Editor is selected and processed video being played.
4.15.2. [bookmark: _Hlk137037461]SCREEN: To be uploaded by Authors: Under Statistics, Calculate is clicked, and data is exported by clicking Export Data.

Authors: Acquire screen capture videos for all shots labeled SCREEN and upload them to your project page: https://review.jove.com/account/file-uploader?src=20090093
Representative Results	Comment by Nilesh Kolhe: Authors: Since the result section is limited to 100 words, I have included representative results only for methamphetamine exposed zebrafish. OK.
4.16. Anxiety behavior assessed in a novel tank test [1] of zebrafish exposed to methamphetamine (methamphetamine) exhibited a decrease in distance traveled [2], exploration distance [3] and time [4], and number of visits to the upper zone of the tank [5]. The latency time before the first visit to the upper zone increased significantly [6]. Freezing behavior increased also significantly after 3 hours of methamphetamine exposure [7]. 
4.16.1. LAB MEDIA: Figure 3
4.16.2. LAB MEDIA: Figure 3 Video Editor: Please emphasize ‘3 h and 48 h’ data points from the upper left plot	Comment by Nilesh Kolhe: Authors: Please confirm that the correct plots/graphs are emphasized here. Now YES.
4.16.3. LAB MEDIA: Figure 3 Video Editor: Please emphasize ‘3 h and 48 h’ data points from the upper middle plot
4.16.4. LAB MEDIA: Figure 3 Video Editor: Please emphasize ‘3 h and 48 h’ data points from the upper right plot
4.16.5. LAB MEDIA: Figure 3 Video Editor: Please emphasize ‘3 h and 48 h’ data points from the bottom middle plot
4.16.6. LAB MEDIA: Figure 3 Video Editor: Please emphasize ‘3 h’  datapoint from the bottom left plot
4.16.7. LAB MEDIA: Figure 3 Video Editor: Please emphasize ‘3 h’  datapoint from the bottom right plot
4.17. Social behavior assessed in the shoaling test [1] of the methamphetamine -treated fish displayed a behavioral phenotype of social isolation [2], with increased average [3] and farthest distances between individuals [4].
4.17.1. LAB MEDIA: Figure 4 
4.17.2. LAB MEDIA: Figure 4 Video Editor: Please emphasize ‘3 h and 48 h’ data points from both plots
4.17.3. LAB MEDIA: Figure 4 Video Editor: Please emphasize ‘3 h and 48 h’ data points from the left plot
4.17.4. LAB MEDIA: Figure 4 Video Editor: Please emphasize ‘3 h and 48 h’ data points from the right plot

4.18. Social behavior assessed in the social preference test [1] of the methamphetamine-treated fish showed a significant decrease in time spent [2] and distance traveled in the conspecific zone [3].
4.18.1. LAB MEDIA: Figure 5
4.18.2. LAB MEDIA: Figure 5 Video Editor: Please emphasize ‘Violet colored dots’ from the ‘Conspecific’ region of upper (3 h post-exposure and 48 h post-exposure) plots
4.18.3.  LAB MEDIA: Figure 5 Video Editor: Please emphasize ‘Violet colored dots’ from the ‘Conspecific’ region of bottom (3 h post-exposure and 48 h post-exposure) plots
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