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Dear Dr. Alisha DSouza,
First of all, I am sorry that my resubmission has become so late, and thank you very much for your supportive and constructive letter, in which you and the other reviewers commented on my manuscript “A Method to Study Adaptation to Left-Right Reversed Audition” submitted to JoVE.  

I am very grateful to you for the chance to revise this manuscript and thank all the reviewers for their positive and constructive comments and valuable suggestions, which I believe have contributed considerably to the improvement of the manuscript.

The revised version of the manuscript is enclosed, and comments on each of the points can be found in this letter. The original comments are highlighted in italic. I am convinced that this resubmission properly addresses the suggestions and hope that the revised manuscript is now appropriate to be published in JoVE.
Though all the figures have been modified from Aoyama and Kuriki, 2017 published in Biomedical Engineering Letters, detailed information about publication, such as the standard identifier, expected publication date, and expected number of pages, is needed to obtain permission from the publisher of the journal, Springer Nature,. Therefore, I will obtain explicit permission to reuse the figures immediately if this manuscript is accepted for publication in JoVE.
Sincerely yours

Atsushi Aoyama
Faculty of Environment and Information Studies
Keio University
+81-466-49-3539
aaoyama@sfc.keio.ac.jp
Responses to the JoVE Scientific Review Editor
Comment 1

Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammatical errors.
I have now thoroughly proofread the manuscript and it has been checked by a native English speaker. 

Comment 2 
1.2.2: “Concurrently, adjust the sound volume of the recorder based on the point of subjective equality so that the two perceived loudness become as similar as possible.” Unclear what is done here, or what we would show. May be better to unhighlight.

1.2.3: Unclear what we would film here.

Though the previous description about these steps were difficult to film, the steps cannot be skipped to perform the proper experiment. Therefore, I have combined these two steps together, moved the description about confirmation of a balance of subjective loudness to the third paragraph of DISCUSSION, and changed the description so that it can be filmed easily. 
Comment 3
3.2.1: What is the task? Please describe it here.

3.2.2: The task will need to be describe and highlighted to film it, so the Note following this step will have to be a highlighted step, described in the imperative tense as a set of instructions. Please provide specific settings for experiments.

3.2.5: Similar idea as above. The current step does not include information on how to perform the action.

Ideally instructional details should be provided as steps rather than in notes.

Now I have moved the detailed description about the task, the neuroimaging, and the analysis from notes to steps, and combined them with the original steps so that they are shown as examples of the original steps. For the video recording, I have added the description about EEG to the examples in PROTOCOL and included the multi-channel EEG system into the table of materials, in case the MEG system is stopped. 
Comment 4
Protocol Highlight: After you have made all of the recommended changes to your protocol (listed above), please re-evaluate the length of your protocol section. There is a 10-page limit for the protocol text, and a 3- page limit for filmable content. If your protocol is longer than 3 pages, 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. Please see JoVE’s instructions for authors for more clarification. Remember that the non-highlighted protocol steps will remain in the manuscript and therefore will still be available to the reader.
I have checked all the descriptions in PROTOCOL to follow the instructions, and only highlighted “1. Setup of the Left-Right Reversed Audition System” and “3. Studying the Adaptation to Left-Right Reversed Audition”. Now the length of the highlighted part is less than 2.5 pages. 
Comment 5
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.

Please highlight complete sentences (not parts of sentences). Include sub-headings and spaces when calculating the final highlighted length.

I have now addressed these points.
Comment 6
Results: Mention sample sizes.

Now I have specified the number of participants not only in FIGURE LEGENDS but also in the body text.

Comment 7
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: 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.

I have included a paragraph about “modifications and troubleshooting” by moving some of the notes in PROTOCOL and adding description, and clarified the role of each paragraph in DISCUSSION. The first paragraph describes “significance with respect to existing methods”, the second “critical steps within the protocol”, the third “modifications and troubleshooting of the method”, the fourth “limitations of the technique”, and the fifth “future applications or directions of the method”.
Comment 8
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 M11-M, Philips, HM-200, JVC

“M11-M, Philips” and “HM-200, JVC” were not used in this study but in Ohtsubo et al. and Hofman et al., respectively. Since the information can be obtained in these articles, I have removed them. 
Comment 9
Please define all abbreviations at first use.

I have changed the phrase from “using the MVGC Multivariate Granger Causality Matlab Toolbox” to “using MATLAB with the Multivariate Granger Causality Toolbox”.
Comment 10
Please use standard abbreviations and symbols for SI Units such as µL, mL, L, etc., and abbreviations for non-SI units such as h, min, s for time units. Please use a single space between the numerical value and unit.

I have carefully checked all the units appearing in the manuscript.
Comment 11
If you are re-using figures from a previous publication, you must obtain explicit permission to re-use the figure from the previous publisher (this can be in the form of a letter from an editor or a link to the editorial policies that allows you to re-publish the figure). Please upload the text of the re-print permission (may be copied and pasted from an email/website) as a Word document to the Editorial Manager site in the "Supplemental files (as requested by JoVE)" section. Please also cite the figure appropriately in the figure legend, i.e. "This figure has been modified from [citation]."
Though all the figures presented in REPRESENTATIVE RESULTS have been modified from Aoyama and Kuriki, 2017 published in Biomedical Engineering Letters, detailed information about publication, such as the standard identifier, expected publication date, and expected number of pages, is needed to obtain permission from the publisher of the journal, Springer Nature,. Therefore, I will obtain explicit permission to reuse the figures immediately if this manuscript is accepted for publication in JoVE.
Responses to Reviewer #1

Major comment 1
The details of the apparatus are not described very well in this paper.

Now I have clarified description about the apparatus in PROTOCOL and included a figure showing the apparatus into Figure 1. 
Major comment 2
As declared by the author, all these results are essentially the same as those previously published in another journal, although the visuals of the graphs have been modified.

The scope of JoVE is the methodology and not the novel data or the broad scientific interpretation. Especially in REPRESENTATIVE RESULTS, it is officially permitted to present the results previously published in another journal. I declare that I will obtain explicit permission to reuse the figures from the previous publisher if this manuscript is accepted for publication in JoVE.
Minor comment 1
Figure 1 B: it may be better to replace the index of the circulate axis (located under the circle) to read, "Angle perceived by the normal condition"

Thank you for your suggestion. I have corrected this.
Responses to Reviewer #2

Minor comment 1
Some parts of the text are still highlighted in yellow. Not sure if it was forgotten by the author or a mistake of the JOVE system.

Yellow highlighted text indicates protocol text that will be featured in the video and used to guide scriptwriters in preparing a video script. 
Minor comment 2
Sections need to have standardized formatting(e.g. "2.1" is bold while "2.2" is not bold)

I have now addressed this point. 
Responses to Reviewer #3

Major comment 1
The Introduction mentions studies by Ohtsubo et al. and Hofman et al. which describe similar apparatuses. It is, however, not clear what is the difference between their approach and the current protocol? For example, the apparatus described by Hofman et al. seems to be a wearable device as well. Why does the author think that the current setup is superior (given that the other studies could have measured delays and performance in rear space which seem to be the main points of criticism)?

The binaural headphone-microphones used in Ohtsubo et al., 1980 had to be connected to a fixed amplifier, and thus, the current apparatus is superior to them in wearability. As for Hofman et al., 2002, the spatial performance of the hearing aids was guaranteed for the front 60 degrees in the head-fixed condition and the front 150 degrees in the head-free condition. Thanks to the recent advances in wearable acoustic technology, the present protocol achieved high omniazimuth performance, where a participant localized perceived sound source without moving the head. Therefore, the omniazimuth performance of the apparatus by Hofman et al., 2002 is quite unknown as compared with the current apparatus. Moreover, the exposure period in the previous studies may be short to detect phenomena related to the adaptation, as compared with the longer cases of reversed vision, and none of these studies have measured brain activity using neuroimaging techniques. It is thus considered that not only the high spatiotemporal accuracy of the apparatus but also the know-how of the long exposure period and the utilization of neuroimaging are the new points of the current protocol.
Here, I would like to express my appreciation for Minor comments 4 and 5. The current protocol has a great potential for extensive applicability in both auditory and multisensory research as you mentioned.
Accordingly, I have added the detailed description about Ohtsubo et al., 1980, Hofman et al., 2002, and the current apparatus in the second and final paragraphs of INTRODUCTION. In addition, I have described that a participant performed the sound localization task without moving the head in PROTOCOL. Moreover, I have included the description about the potential of the system in the final paragraph of DISCUSSION.
Major comment 2
It seems that adaptation effects after wearing the device for a month(!) are surprisingly weak and I wonder how reliable they are. For example, performance in the compatible/incompatible RT task (Fig. 2) appears identical at Pre, Week 3 and Post. Thus, I wonder how reliable is the relative reversion effect at Week 4? With the small number of participants that can be tested, it seems possible that this effect might not be replicated and is just noise. In this case, the main effect of wearing the device would be an initial slowing of RTs for both compatible/incompatible conditions that then returns to normal. Also, why are participants more confused by the device after 2 weeks (i.e., slower RTs) than immediately after putting on the device (week 1)? And how much time was between taking off the device and posttest?

I agree that the number of participants shown in REPRESENTATIVE RESULTS is not enough to draw general conclusions based on statistics. However, like the previous studies dealing with long-term exposure to reversed audition (Young, 1928; Willey et al., 1937; Ohtsubo et al., 1980; Hofman et al., 2002), it is quite general to perform this kind of experiment with a small number of participants because of the long research period and the difficult participant recruitment. Within each participant, individual results provide rich and valuable information about the adaptation. 
In the present case, two participants showed similar trends in the reaction times, the N1m intensities, and auditory-motor connectivity patterns (note that the reversed audition system was taken off during the MEG recording). Importantly, the trends in the reaction times and the N1m intensities were not distinct but correlated with each other in two points: (1) absolute values irrespective of response compatibility (i.e., their tendency to be maximum in the second week, with overall disruption of the auditory-motor connectivity), and (2) relative values depending on the stimulus-response compatibility (i.e., their tendency to be inverted in the fourth week). For the first point, it is considered that these phenomena do not reflect perceptual confusion related to stimulus-response compatibility but indicate implicit auditory-motor optimization processes caused by continuous exposure to the reversed audition for about 2 weeks and that efficient processing becomes possible again as the optimization proceeds (according to the unpublished results, perceptual confusion, which was maximum at the beginning of the exposure, is reflected in oscillatory activity associated with error propagation). For the second point, it is considered that the 4-week exposure to the reversed audition causes plastic modulation of early auditory processing along with the auditory-motor optimization. Though the reaction times appear identical at Pre, Week 3 and Post in the previous version of Figure 2A, the detailed reaction times at Week 3 were different from the others (please see the new version of Figure 2A). Moreover, the Post experiment was conducted one week after taking off the reversed audition system due to the limited opportunity to use the MEG system, and thus, it is natural that the reaction times at Pre appear identical to those at Post after fully recovering from the adaptation. Consequently, the abovementioned correlations with the reasonable explanation supports the reliability of the individual results. 
In fact, the scope of JoVE is the methodology and not the novel data or the broad scientific interpretation. Especially in REPRESENTATIVE RESULTS, it is officially permitted to present the results previously published in another journal, and the discussion are focused on the methods and the protocol. As to this manuscript, the original article is Aoyama and Kuriki, 2017, and all of the findings and the interpretation have been already reviewed. Therefore, I have not included the novel data or the interpretation in the manuscript, but instead modified it as follows: (1) I have clarified the reason why the small number of participants was employed, and guided the readers to see Aoyama and Kuriki, 2017 for details in the first paragraph of DISCUSSION, (2) I have specified in PROTOCOL that the reversed audition system was removed immediately before and put on immediately after each neuroimaging experiment during the exposure period, (3) I have updated Figure 2A to show the detailed reaction times, and (4) I have specified the timing of the post-exposure experiment in PROTOCOL and added the description about the recommendation to perform neuroimaging more frequently after the exposure to investigate recovering process from the adaptation for further study in the third paragraph of DISCUSSION.

Major comment 3
Does adaptation to the device have any effects on sound localization, that is, does sound localization performance change over the course of adaptation? To what extent? I assume that the results shown in Fig. 1 represent a measurement immediately after putting on the device, i.e., without any possible adaptation?

Figure 1 shows the sound source localization in 360-degree directions before and immediately after putting on the system in six participants. This was evaluated irrespective of the experiments studying adaptation to reversed audition. 
Though the effects of the adaptation on sound source localization were not reported in Aoyama and Kuriki, 2017, the effects were tested over exposure time in the front auditory field in the unpublished study dealing with the ventriloquist effect. According to the study, no adaptation effects were found for the localization from the beginning to the fourth week, while the localization got sensitive to visual information. Though I agree that these findings are scientifically valuable, the current purpose of the sound source localization is to validate the constructed reversed audition system. Moreover, the scope of JoVE is not the novel data or the broad scientific interpretation, and the manuscript of the unpublished study is under preparation.
Therefore, in the revised manuscript, I have included a note about the sound source localization (and the delay evaluation) in PROTOCOL, and clarified the details of the experimental conditions in PROTOCOL, the first paragraph of REPRESENTATIVE RESULTS, and FIGURE LEGENDS (Figure 1).
Minor comment 1
Validation of the Left-Right Reversed Audition System, l. 148 ff.: The described procedure requires the use of a digital angle protractor and the availability of an anechoic room. Note that sound localization could be measured by a number of methods different than a digital angle protractor. Also, I wonder if an anechoic room (which might not be available at every institution) is really necessary to merely show that the device is properly working and reversing left/right auditory space?

To validate the sound source localization of the reversed audition system, it is acceptable to employ another established method for sound source localization, instead of the digital angle protractor, and a sufficiently calm soundproof room, instead of an anechoic room. I have included the description about them in the third paragraph of DISCUSSION.
Minor comment 2

Procedure of the Exposure to Reversed Audition, l. 231 ff.: It is not clear if the participants are supposed to use the device on their own during daily life (which I assume is the case given the suggested adaptation period of one month), because paragraph 3.1.6 mentions that "When a participant needs to move outside, drive the participant in a car…". This seems to imply that the participant cannot move outside on their own without an experimenter present? Please clarify.

I have clarified the explanation about the procedure in PROTOCOL.
Minor comment 3
Neuroimaging: if my understanding is correct, the device has to be removed before neuroimaging testing sessions. Thus, it is not specifically designed for use with neuroimaging, although the manuscript gives the impression that it is.

To avoid giving the impression that the system is specifically designed for use with neuroimaging, I have clarified the explanation about it in the final paragraph of INTRODUCTION and changed the description in SHORT ABSTRACT, LONG ABSTRACT, and the final paragraph of DISCUSSION. 
Minor comment 4
Altered sensory space is a very useful tool to study multisensory recalibration processes. For example, Zwiers et al. studied the effect of wearing prism lenses with compressed spatial vision on auditory localization. There should be some discussion of the potential usefulness of the device for multisensory research.

Thank you for the precious information and suggestion. I have now included the description about the potential usefulness of the system for multisensory research with a citation of Zwiers et al. in the final paragraph of DISCUSSION.
Minor comment 5
Could the device be set up to induce different alterations in auditory space (e.g., an overall rightward shift or a compression of auditory space toward the center)? If yes, this should be mentioned in the manuscript, because it would substantially widen applicability of the device.

Thank you for your suggestion. As you pointed out, it is possible to induce different alterations in auditory space with the system incorporating a microcomputer. Therefore, I have included the description about it in the final paragraph of DISCUSSION.
General remark 1
Various parts of the manuscript are highlighted in yellow, but what is the meaning of the highlight?

Yellow highlighted text indicates protocol text that will be featured in the video and used to guide scriptwriters in preparing a video script. 
General remark 2
The whole manuscript needs a thorough language editing.

I have now thoroughly proofread the manuscript and it has been checked by a native English speaker. 

General remark 3
A figure showing the apparatus would be helpful.

Now I have included a figure showing the apparatus into Figure 1.
