[image: ]FINAL SCRIPT: APPROVED FOR FILMING

Submission ID #: 61423
Scriptwriter Name: Bridget Colvin 
Project Page Link: https://www.jove.com/account/file-uploader?src=18734063

Title: Pharmacological Validation of the Prepulse Inhibition of Startle Response in Larval Zebrafish Using a Commercial Automated System and Software

Authors and Affiliations: Nancy Saana Banono1, 2 and Camila V. Esguerra1, 2

1Chemical Neuroscience Group, Centre for Molecular Medicine Norway (NCMM), Faculty of Medicine, University of Oslo
2Section for Pharmacology and Pharmaceutical Biosciences, Department of Pharmacy, Faculty of Mathematics and Natural Sciences, University of Oslo

Corresponding Author:
Camila V. Esguerra 
c.v.esguerra@ncmm.uio.no 

Co-authors: 
n.s.banono@ncmm.uio.no 
[bookmark: _Hlk25233958]





Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y
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 at your earliest convenience before the shoot.

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Nancy Saana Banono: This protocol uses, for the first time, two commercially available systems and software to perform an acoustic startle response and to quantify the extent of prepulse inhibition in larval zebrafish [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

REQUIRED: 

1.2. Nancy Saana Banono: All the components of the set-up are commercially available and, as the protocol is easy to understand and follow, individuals with limited coding language knowledge can use it [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: 

1.3. Camila V. Esguerra: Laboratories interested in studying cognitive function, neuropsychiatric disorders, and hearing will find this PPI setup and protocol useful for screening their pharmacological and/or genetic models [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: 

1.4. Camila V. Esguerra: Be sure to always determine the baseline bend angle of the unstimulated larvae, as this will serve as the basis for setting the threshold for a positive C-start response [1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Protocol
2. Zebrafish Pre-Treatment
2.1. The evening before the experiment, set up matings between wild type adult male and female zebrafish under standard conditions [1-TXT].
2.1.1. WIDE: Talent adding fish to tank TEXT: Here, Tupfel long-fin strain used
2.2. The next morning, prepare one 310-aliquot of apomorphine, ketamine, haloperidol, or dimethyl sulfoxide in medium per larva to be tested [1-TXT] and add each aliquot to one well of a custom-made, 96-well acrylic plate [2-TXT].
2.2.1. Talent adding apomorphine to medium, with medium, apomorphine, ketamine haloperidol, and DMSO containers visible in frame TEXT: See text for all medium and solution preparation details
2.2.2. Talent adding exposure solution to well(s), with exposure solution containers visible in frame TEXT: See https://zenodo.org/record/3739378#.XooyLW5uKas for plate preparation details
2.3. Then add one larva to each well of the test plate [1] and set a timer for the appropriate exposure period for each treatment solution [2-TXT].
2.3.1. Talent adding larva to well(s)
2.3.2. Talent setting timer TEXT: i.e., apomorphine and ketamine 10 min; haloperidol and DMSO 20 min
3. [bookmark: _Hlk39137961]Zebrafish Stimulus Response Tracking
3.1. While the zebrafish are being treated, turn on the computer, the amplifier system, and the decibel meter [1]. 
3.1.1. WIDE: Talent turning on computer, amplifier, and decibel meter
3.2. At the end of the treatment, adjust the lighting in the test chamber [1] and transfer the larva to the test chamber for 5 minutes of acclimation [2]. 
3.2.1. Talent adjusting lighting
3.2.2. Talent adding larva to test chamber, with medium container visible in frame
3.3. To set up the camera, launch the camera software and wait for the camera to load [1].
3.3.1. Talent launching software, with monitor visible in frame 
3.4. Select Adjustments and set the acquisition frame rate to 1000. Then click Apply [1].
3.4.1. SCREEN: To be provided by Authors: Adjustments being selected, the acquisition frame rate being set, then Apply being clicked
3.5. Launch the prepulse inhibition generator [1] and set the inter-stimulus interval to Delay, the inter-trial interval to Acquisition delta time, and the duration of prepulse to Authors: to what setting? [2].
3.5.1. Talent launching generator, with monitor visible in frame
3.5.2. SCREEN: To be provided by Authors: Parameters being set
3.6. To generate a trial list, select Add and name the trial [1].
3.6.1. SCREEN: To be provided by Authors: Add being selected, then trial being named
3.7. To adjust the lighting, launch USB measurement computing and select analog out and to D-A OUT O [1].
3.7.1. SCREEN: To be provided by Authors: USB measurement coupling being launched, then analog out and to D/A OUT O being selected 
3.8. Then, in the Experiment menu, click Run and select the well format [2].
3.8.1. SCREEN: To be provided by Authors: Experiment being opened, Run being clicked, and well format being selected
4. Zebrafish Post Stimulus Response Analysis
4.1. In the analysis software, select New from template and Apply a predefined template [1].
4.1.1. SCREEN: To be provided by Authors: New from template and Apply a predefined template being selected
4.2. Under the Detection settings, set the sample rate to 25 and select advanced detection settings [1].
4.2.1. SCREEN: To be provided by Authors: Sample rate being set, then advanced detection settings being selected
4.3. Under Method, select dynamic subtraction and advanced model-adult fish and set the Subject color compared to background to Darker [1].
4.3.1. SCREEN: To be provided by Authors: Dynamic subtraction and advanced model-adult fish being selected, then subject color compared to background being set to darker
4.4. Move the slider to define the larva contrast and select Erode under Subject Contour [1].
4.4.1. SCREEN: To be provided by Authors: Slider being removed, then Erode being selected
4.5. Then dilate and increase the contour erosion and dilation values until the animal is completely visible [1].
4.5.1. SCREEN: To be provided by Authors: Erosion and dilation being adjusted until larva visible 
4.6. If some tracks are lost, use the track editor to adjust the tracked features [1].
4.6.1. SCREEN: To be provided by Authors: Tracked features being adjusted
5. Analysis Setup
5.1. To select the trials to be analyzed, open Data profiles [1] and define the tracks based on the independent variable of interest [2].
5.1.1. WIDE: Talent opening data profiles, with monitor visible in frame
5.1.2. SCREEN: To be provided by Authors: Track(s) being define 
5.2. Filter the parts of the trials to be analyzed and select the part of the tracks to be analyzed [1-TXT].
5.2.1. SCREEN: To be provided by Authors: Trial being filtered, trial part being selected TEXT: e.g., here data nested for tracks between stimulus onset and 100 ms after onset
5.3. Connect all of the filters and nesting boxes with arrow lines to complete the instruction and select Analysis profiles to specify the variables of interest [1].
5.3.1. SCREEN: To be provided by Authors: Arrows being placed, then variables being selected
5.4. To generate statistics and charts, select Analysis, Results, and Statistics and Charts and click Calculate [1].
5.4.1. SCREEN: To be provided by Authors: Analysis, Results, and Statistics and Charts being selected, then Calculate being clicked
6. Data Analysis
6.1. To analyze the data, open the spreadsheet file containing the trial statistics [1] and select the Body angle Maximum Deg and Bent latency columns [2].
6.1.1. WIDE: Talent opening file, with monitor visible in frame
6.1.2. SCREEN: To be provided by Authors: Columns being selected
6.2. Consider every change in body angle of 30 degrees or greater within a cut-off latency of 50 milliseconds after stimulus onset as a positive C-start response [1]. 
6.2.1. SCREEN: To be provided by Authors: Shot of body angle data Video Editor: please emphasize angles ≥30°
6.3. Then calculate the percent pulse inhibition [1].
6.3.1. SCREEN: To be provided by Authors: %PPI being calculated


Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
n/a

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
n/a



Results
7. Results: Representative Zebrafish Larva Acoustic Startle Stimulus Response Analyses

7.1. In this analysis, the recorded larvae [1] were observed to display the C-start response [2].

7.1.1. LAB MEDIA: Figure 2A
7.1.2. LAB MEDIA: Figure 2A Video Editor: add Figures 2B and 2C

7.2. A stimulus of 70 relative decibels is strong enough to elicit a response in 70% or more of the larvae [1].

7.2.1. LAB MEDIA: Figure 3A Video Editor: please add/emphasize red dotted lines 

7.3. When repeatedly presented 30 times at an inter-trial interval of 30 seconds [1], the 70-relative decibel stimulus does not result in larval habituation [2].

7.3.1. LAB MEDIA: Figure 3B Video Editor: please add/emphasize data bars
7.3.2. LAB MEDIA: Figure 3B

7.4. Prepulse stimuli modulate the larval response to a startle stimulus [1].

7.4.1. LAB MEDIA: Figure 4

7.5. In this analysis, each tested prepulse stimulus significantly reduced the larval response to the pulse [1].

7.5.1. LAB MEDIA: Figure 4 Video Editor: please sequentially add groups of asterisks

7.6. Larvae pretreated with 10 milligrams/milliliter of apomorphine for 10 minutes display an overall reduction in percent prepulse inhibition [1] at prepulse intensities of 53 [2] and 56 [3] but not 50 decibels [4] as compared to E3 control larvae [5].

7.6.1. LAB MEDIA: Figure 5 Apomorphine graph
7.6.2. LAB MEDIA: Figure 5 Apomorphine graph Video Editor: please emphasize grey 53 data bar
7.6.3. LAB MEDIA: Figure 5 Apomorphine graph Video Editor: please emphasize grey 56 data bar
7.6.4. LAB MEDIA: Figure 5 Apomorphine graph Video Editor: please emphasize grey 50 data bar
7.6.5. LAB MEDIA: Figure 5 Apomorphine graph Video Editor: please emphasize black data bars

7.7. [bookmark: _Hlk39147556]An overall increase in percent prepulse inhibition is also observed [1] in larvae pretreated with 20-micromolar haloperidol for 20 minutes at 53 and 56 decibel prepulse intensities [2] - but not at 50 decibels [3] - compared to those in E3 medium [4].

7.7.1. LAB MEDIA: Figure 6 Haloperidol graph 
7.7.2. LAB MEDIA: Figure 6 Haloperidol graph Video Editor: please emphasize grey 53 and 56 data bars
7.7.3. LAB MEDIA: Figure 6 Haloperidol graph Video Editor: please emphasize grey 50 data bar
7.7.4. LAB MEDIA: Figure 6 Haloperidol graph Video Editor: please black data bars

7.8. Larvae pretreated with 1.0-millimolar of ketamine for 10 minutes display an overall reduction in percent prepulse inhibition [1] at prepulse intensities at 50 and 53 [2] but not 56 [3] decibels compared to E3 control larvae [4].

7.8.1. LAB MEDIA: Figure 7
7.8.2. LAB MEDIA: Figure 7 Video Editor: please emphasize grey 50 and 53 data bars
7.8.3. LAB MEDIA: Figure 7 Video Editor: please emphasize grey 56 data bar
7.8.4. LAB MEDIA: Figure 7 Video Editor: please emphasize black data bars






Conclusion
8. [bookmark: _Hlk27388131]Conclusion Interview Statements

8.1. Nancy Saana Banono: Remember to exclude all of the larvae that do not meet required the conditions of the PPI calculation [1].

8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (6.2.) 

8.2. Nancy Saana Banono: The kinetic properties of the larval responses to acoustic stimuli, such as the distance travelled, speed, and displacement, can be extracted by selecting these parameters under the analysis profiles [1].

8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
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