To the Editor
Journal of Visualized Experiments 
April 12, 2020 
Dear Dr. Dsouza,
[bookmark: _GoBack]Thank you for the feedback and for giving us the opportunity to revise our manuscript (JoVE- 61423R1) titled “Pharmacological validation of the prepulse inhibition of startle response in larval zebrafish using a commercial automated system and software”. We have endeavored to reformat the manuscript according to your specifications, format all new information in the manuscript in bold to make it easy for tracking and to address your comments (please see below). 
Editorial Comments:

• Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammatical errors.
To the best of our knowledge, spelling and/or grammatical errors are absent in the manuscript.

• Protocol Detail: Please note that your protocol will be used to generate the script for the video, and must contain everything that you would like shown in the video. Please add more specific details (e.g. button clicks for software actions, numerical values for settings, etc) to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol.
To the best of our knowledge, we have provided enough detail in each step to supplement the actions in the video.

• Protocol Numbering: Please adjust the numbering of your protocol section to follow JoVE’s instructions for authors, 1. should be followed by 1.1. and then 1.1.1. if necessary and all steps should be lined up at the left margin with no indentations. There must also be a one-line space between each protocol step.
We have adjusted the numbering of our protocol section to follow JoVE’s instructions.

• Protocol Highlight: Please highlight ~2.5 pages or less of text (which includes headings and spaces) in yellow, to identify which steps should be visualized to tell the most cohesive story of your protocol steps.

1) The highlighting must include all relevant details that are required to perform the step. For example, if step 2.5 is highlighted for filming and the details of how to perform the step are given in steps 2.5.1 and 2.5.2, then the sub-steps where the details are provided must be included in the highlighting.
2) The highlighted steps should form a cohesive narrative, that is, there must be a logical flow from one highlighted step to the next.
3) Please highlight complete sentences (not parts of sentences). Include sub-headings and spaces when calculating the final highlighted length.
4) Notes cannot be filmed and should be excluded from highlighting.
We have highlighted steps in the protocol that should be featured in the video.

• Discussion: JoVE articles are focused on the methods and the protocol, thus the discussion should be similarly focused. Please ensure that the discussion covers the following in detail and in paragraph form (3-6 paragraphs): 1) modifications and troubleshooting, 2) limitations of the technique, 3) significance with respect to existing methods, 4) future applications and 5) critical steps within the protocol.
We have reworked the discussion to cover the forms you suggested. Additional text included is formatted in bold.

• Commercial Language: JoVE is unable to publish manuscripts containing commercial sounding language, including trademark or registered trademark symbols (TM/R) and the mention of company brand names before an instrument or reagent. Examples of commercial sounding language in your manuscript are Sigma Aldrich, ViewPoint, ZebraBox Revo, EthoVision (Noldus, San Diego Instruments, O’Hara & Co, med associates, (D8418, (A4393, Stereo Hi-Fi Amplifier system “dynavox”, Graphpad Prism version 8, Thormann, etc.
1) Please use MS Word’s find function (Ctrl+F), to locate and replace all commercial sounding language in your manuscript with generic names that are not company-specific. All commercial products should be sufficiently referenced in the table of materials/reagents. You may use the generic term followed by “(see table of materials)” to draw the readers’ attention to specific commercial names.

All commercial sounding language has been removed from the manuscript.

• Table of Materials: Please revise the table of the essential supplies, reagents, and equipment. The table should include the name, company, and catalog number of all relevant materials/software in separate columns in an xls/xlsx file. Please include items such as fish strains, reagents, software, drugs.

The “Table of Materials” has been revised.

• Please avoid personal pronouns “you”, “your”, etc.

To the best of our knowledge, we have avoided the use of personal pronouns.

Comments from Peer-Reviewers: 

Reviewer #1:
Manuscript Summary:
The manuscript is well written and the experimental details are spelled out in sufficient detail. The manuscript is not very original, since all the equipment is commercial and a careful reading of the manufacturer's manual would probably suffice to perform the experiments. There are a few, but very few, individual touches, like the custom made 96-well plate.

Major Concerns:
none

Minor Concerns:
Figure 1 and 2b are not mentioned in the main body of the text. These figures could anyway easily be placed to the supplementary information. The figures are of very low spatial resolution, but I guess this is only true for my reviewer's copy.

Thank you, reviewer, for your comments.
Figures 1 and 2 have now been mentioned in the main body of the text while issues regarding the quality of figures have been fixed.


Reviewer #2:
Manuscript Summary:
This is a clear description of how to conduct prepulse inhibition work in a standardized way and will be of use to those researchers that can afford the commercial systems described herein. For those researchers it will have value as a training tool for new researchers in those labs and may help standardization across labs. Just a few comments (below), mostly due to my work on acoustics, but not really fit as "major" concerns so I list all under "minor"

Minor Concerns:
1. The authors stress that PPI is used as a model in zebrafish for psychiatric disorders but it was first used as a test for hearing ability in fish so it might help this work appeal to more investigators to also make that point explicit. The authors do cite the appropriate references for this so just mention that use in the introduction.
We have mentioned the usefulness of PPI for studying hearing in fish in the introduction.
In addition, acoustic startle response (ASR) and PPI have played useful roles in studying 	hearing and auditory function in animal models including the zebrafish14, 15.

2. Put in Genus and species of zebrafish at first mention
We have put in genus and species name of zebrafish at first mention in introduction.

3. The authors use the term C-bend instead of the more accepted C-start terminology through much of the manuscript, although they do use "C-start" toward the end. It would be better to use "C-start" and cite Eaton's earlier work establishing this as an escape behaviour
We have changed all C-bend to C-start throughout the manuscript and have cited the work of Eaton et al, 1977 establishing the C-start as a zebrafish escape behaviour.
	The C-start has long been described as an escape behaviour controlled by distinct neural cell populations and has been thoroughly characterized in the larval zebrafish15–17.

4. As this is technically an acoustics paper the authors should give the reference pressure for "dB", at least at first mention (so here it would be said that the threshold stimulus was "70 dB re 1uPa"
We have inserted the reference pressure level i.e. SPL for the sound intensity measurements. 

5. Unless I missed it I saw no specifications for the speaker used. In the figure it looks to be a computer speaker but these are notoriously bad for acoustics and can vary greatly from one manufacturer to the next. Please specify.
We omitted that information because the Amplifier was part of the PPI set-up received from the supplier. That information has now been specified in Table of Materials.

6. On line 95 the authors state "to reduce background white noise in the room". Please change to "background noise" as white noise means something specific in acoustics.
We have removed white from the sentence. 

7. The font in the data figures is difficult to read.
We have fixed all data figures related to font size issues.



Reviewer #3:
The manuscript describes how PPI in the acoustic stimuli induced startle response in 6 dpf zebrafish larvae could be used for high throughput pharmacological screening of neuroactive compounds. In setting up this protocol, the authors have integrated two commercially available automated systems (from two different companies)in validating the protocol utilizing three known neuroactive compounds differing in their mechanisms of action and effects. The study first showed that zebrafish larvae do not show habituation at 6dpf to acoustic stimuli and providing optimum PPI before the acoustic stimulus alters the startle response in zebrafish larvae. This PPI induced alteration of startle response behaviour was then validated for pharmacological screening by testing in three known neuroactive compounds, where the findings corroborated with other previously published studies.
Overall, in my opinion, the protocol is, on the one hand objective given that the automated systems are used, and on the other hand, comprehensive and replicable as the specifics of each steps are thoroughly described.

Major Concerns:
I do not have any major concerns.

Minor Concerns:
Lines 314: n = 5 (16 larvae/group), if n is the number of replicates, then to my knowledge, it should be written in "N", ditto with lines 318 and 322.
We have changed all “n” to “N” in the relevant places 

Although it is a video article in which there will be a clear demonstration of each steps described in the text, proofreading and editing will further clarify the manuscript, especially lines 107-205.
Thank you for the suggestion. We have tried our best to edit the manuscript to improve its clarity.

It would be beneficial to the readers if the authors can mention the duration of video taken by zebrabox revo (at 1000 fps) and the total duration of video analyzed by ethovision (at 25 fps) as the change in frame rate results in the change length of the video.
The duration of video taken by zebrabox revo (at 1000 fps) was 2 s (see line 162).
	A 2 sec video for each trial is acquired. 
 The total duration of video analysed by EthoVision (at 25 fps) was 100 ms (see lines 217-219).
	Select part of the tracks to be analyzed (nesting). For this study, data was nested 	for tracks between onset of stimulus and 100 ms after stimulus onset.

Line 86- Emphasizing that it is a protocol paper, it would be better to use same unit for the concentration of drugs (Either mg/l or molar concentration).
All the concentrations chosen were based on published data by Burgess & Granato, 2007, hence, the reason for maintaining the units used in the original paper.

Line 153- ethovision XT the version of the software
The version of Ethovision is mentioned in the “Table of Materials” according to journals instructions

Line 314: Writing %PPI could cause confusion. The authors have to mention that its the % larvae with PPI. And please make the necessary correction in the corresponding figures in figure 5, 6 and 7.
Thank you for the comment. We are of the view that reporting “% larvae with PPI” instead of % PPI is rather confusing and may not represent the fact(s). % PPI reflect the extent of reduction in startle response in percentage terms while “% larvae with PPI” suggest something else in the following example, one can have 100% of larvae in a group (say A) exhibiting 30% PPI while 100% of larvae in another group (say B) exhibits 50% PPI.

Also, the pictures seem to be blurred in the PDF file I downloaded.
Issues regarding the quality of figures have been fixed.




Reviewer #4:
Manuscript Summary:
Larval zebrafish have become a great preparation for studying cognitive and psychiatric disorders because of their optical transparency, conserved genetics, and ease of use in high throughput screening. Labs that study these questions often build custom experimental setups, which leads to a problem of reproducibility. In this manuscript, the authors tackle this important problem admirably by developing a standardized protocol for conducting startle and prepulse inhibition (PPI) experiments using commercially available hardware and software. They replicate earlier findings and demonstrate pharmacologically that the observed behavior is likely PPI. However, there are some limitations, including in behavioral categorization and stimulus output (see comments). Overall, this is a well-written manuscript and has the potential to be a useful tool for the zebrafish community.

Major Concerns:
Fig 1 and lines 93 and 108: It's unclear from the figure and text as to where the sound source and decibel meter are placed relative to the plate. These need to be coupled to the platform in order to get precise stimulus control and measurement.
Thank you, reviewer, for such useful comments. Indeed, the figure is a simplistic overview of the set-up albeit with limitations. Additional text has been provided to address these concerns. Also, a slight modification to the figure 1A has been made, hopefully, these together make things clearer.
	The sound source is coupled to the platform holding the plate and the sonometer 	microphone of the dB meter is installed in the test chamber for sound calibration 	and measurement of stimulus intensity. 

Line 129 and 216: How were the frequencies and stimulus duration for startle and PPI chosen? Why are they different?
We did not have any control of frequency settings because the 440 Hz for prepulse and 660 Hz for startle stimulus are quite stringent settings by the manufacturer (ViewPoint, France).
Guided by information in the literature, we tested the duration of prepulse and startle stimulus used by Burgess & Granato, 2007 and Bhandiwad et al, 2013 while taking into consideration the maximum stimulus intensity our set-up could reach. Eventually settling for 100 ms startle stimulus. 
Line 216 and 367: Because the present analysis is unable to disambiguate between short and long-latency startle responses, this remains a significant challenge in implementing the protocol, as short latency startle responses are specifically inhibited by prepulse stimuli. There are a few possible solutions to this, including (1) reducing the startle stimulus to 5 ms, which would make latency measurements more viable for short latency classification or (2) measurement of angular velocity (ie. the slope of the onset curve in Fig. 3C). In either case, it would be ideal to have a blinded validation of the startle categorization by visual classification.
Thank you, for such detailed and useful comments. Indeed, there were some mistakes in the draft, and we have now changed them in the current version of the manuscript to be more precise. The 100 ms cut off was meant to be the total duration of video analyzed by ethoVision (at 25 fps). Hence, that was an honest error. Only “short latency” startle response was considered in this study with a 50 ms cut-off (i.e. half the 100 ms portion of the 1000 fps video considered for analysis). This means larvae that displayed a C-start after 50 ms were not included in the analysis. The decision was arrived at based on the paper by Bhandiwad et al, 2013. The necessary changes have been made. 

Line 291 and 347: As the authors note, the pharmacological effects of ketamine on PPI as described by Burgess and Granato (2007) show a slight increase in PPI at 30 ms ISI and a strong decrease at 500 ms ISI. The latter has been replicated in other studies, and therefore it would be useful to replicate these experiments at 500 ms ISI to demonstrate that ketamine administration is specifically affecting PPI at these longer ISIs.
We appreciate your comment regarding demonstrating the modulatory effect of ketamine on PPI at longer ISIs. However, as a result of the current lockdown in Norway due to the novel coronavirus outbreak, we have no access to the lab and as such are unable to perform any experiments until the situation improves. However, since the focus of the study was to demonstrate the ability to perform the PPI assay using the commercial set-up and software herein described, it is our view that the currently available results should suffice.

Minor Concerns:
Line 93-94 and elsewhere: dB is a relative measure of sound pressure and should be reported with the appropriate reference level. With a commercial meter, I suspect it's the standard pressure level for human hearing, so "dB SPL" would be appropriate here.
We have inserted the reference pressure level for the background noise measurements.

Line 100: It would be useful to publish the measurements and/or blueprints for the custom plate.
Information on the measurements have been made openly available on https://zenodo.org/record/3739378#.XooyLW5uKas 

Line 111: This is a critical step and I'm happy to see it mentioned here. Are these sound levels taken for 100 ms stimuli or for the shorter 5 ms prepulse tones? If they are from 100 ms stimuli, are they measured for peak-to-peak maximum dB output or RMS dB output for the entire 100 ms stimulus?
The dB meter used computes the RMS dB output for the entire 100 ms stimulus. Additional text added have been provided to convey the above message. 

Fig 2B: How are tracking errors and missing data managed in the software or in data analysis? That is, are they categorized as non-responders or are they not included in the analysis?
Details of how tracking errors are managed can be found under protocol steps 5.3.2, 5.3.3. and 5.3.4. 
	Tracking errors are resolved by adjusting tracked features with the track editor. 	Tracking errors that remain unresolved after using the track editor are excluded 	from the analysis.
We look forward to hearing from you regarding our submission and to respond to any further concerns you may have.
Best regards,
[image: Macintosh HD:Users:u0044015:Desktop:cve signature copy.png]
Camila V. Esguerra, PhD
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