Dear Professor Nguyen,

Thank you for asking us to revise our previously submitted manuscript (JoVE58187R3). We have made careful revisions to the manuscript based on the provided suggestions. Major changes to the manuscript are shown in red text. A professional English-language editing service made language-related changes, which are not highlighted unless the content was altered. We hope that the revised manuscript will be suitable for publication in Journal of Visualized Experiments.
Editorial comments
Point 1

Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
Response
As suggested, we have had the manuscript professionally proofread. For a certificate, please see:
http://www.textcheck.com/certificate/2bZ0RR
Point 2

Please provide the GUI instructions in the written manuscript as well. The script for the video is directly derived from the written protocol.
Response
As suggested, we have added the GUI instructions in the main text of the revised manuscript.
Point 3

Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action.
Response
As suggested, we have added a more detailed description (texts and figures) of the protocol.
Point 4
1.1: How were the EEG data recorded?
1.1.1: Please include how the electrodes were implanted here instead of referencing the details out.
Response
We are unable to provide video data for recording intracranial EEG, because they contain clinical and personal information. Therefore, we focused on the data analytical protocol in this article. Because recording and referencing methods differ across institutions and our analytical protocols can be applied to various types of data, we introduced our recording and referencing method as an example. We would prefer not to modify the Basic Information section.
Point 6
How many patients are there? What are the inclusion/exclusion criteria?
Response
As suggested, we have added these details (p. 5).
Point 6
For steps 2-4, please specify the click by click instructions to perform the protocol with the GUI.
Response
As suggested, we have described the click-by-click instructionsin the revised manuscript. Because the phase–amplitude cross-frequency coupling analysis reported in the previous manuscript required code (CUI operations), we have removed this analysis from the revised version.
Reviewer #1
Point 1

What code was used, if any, to run this analysis. Code snippets should be presented, perhaps in a supplement or video.
Response
Because the editor discouraged the description of protocols requiring code, we have described only protocols for analysis using the SPM software, which did not require code.

Point 2
Many parameter choices were made in each analysis; justification or explanation for parameter and/or window size choice is needed.

Response
As suggested, we have added descriptions and justifications for the parameters used in our research. These parameters were generally selected from previous studies.

Point 3
The authors mention that other iEEG pipelines exist - what is the advantage of this pipeline versus other iEEG pipelines? Brief explanations would be appreciated.
Response
We have added a description of the potential advantages of the proposed analytical protocol to the Discussion (p. 14). Analytical protocols that use SPM can provide a unified framework for the analysis of various types of neuroscientific data.
Point 4
A description of each technique (e.g. DCM or phase amplitude coupling) in "plain english" so that the reader knows what is being measured or estimated. For example, what measure of connectivity is used in DCM?
Response
As suggested, we have added a description of what is being estimated to the Introduction (p. 4). The time–frequency SPM analysis reveals the time and frequency at which brain regions are activated and DCM analysis shows how brain regions communicate.
Point 5
Add statistics to the results section so that the reader can get a sense of what effect sizes can be expected.
Response
As suggested, we have added the statistical thresholds for our representative results in the revised manuscript (pp. 11–12).
Point 6
The authors mention using both cortical surface and depth electrodes. Are data from these two electrode types treated the same? Are they recorded simultaneously? Is the same reference used?
Response
As suggested, we have added information on the electrodes, recording, and reference for our study in the revised manuscript (p. 5). Recordings by surface and depth electrodes were made simultaneously using the same reference, and the data from both sources were analyzed in the same manner.
Point 7
It would be nicer to provide the pros and cons of the reference chosen in this study. In our opinion, such a reference electrode would pick up a lot of environmental noise/EMG artifacts and thus potentially be a problematic reference. For example, the amygdala is quite proximal to the ocular and temporal muscles. Without using a more suitable reference, an amygdala channel would suffer from EMG artifacts related to saccades and overt responses (see: Prog Neurobiol. 2012;98:265-78; Brain Topogr 2009;22:18-23).
Response
As suggested, we have added a description of the possible artifact contamination of reference electrodes to the Discussion section, as an unresolved issue (p. 13). We have also added our rationale for the current reference electrode position by citing the methods of a previous methodological study in the Protocol section (p. 5).
Reviewer #2
Point 1

How to deal with epileptic activity.

Response
As suggested, we have added a description of our methods for reducing the effect of epileptic activity to the Protocol section (p. 6). We excluded outlier trials based on predefined thresholds. Because the editor requested that we describe protocols that can be visualized using GUIs, and this operation cannot be visualized, we briefly described our approach as an example of an appropriate method.
Point 2
How to reconstruct the exact positions of electrodes
Response
We used individual MRI and CT datasets to verify the electrode locations. We have added this information to the Protocol section (p. 6). However, because the editor requested that we describe only protocols that can be visualized, and videos of clinical operations, including CT image acquisition, cannot be shared, we briefly described approach as an example of an appropriate method.
Point 3
The effects and choice of how to reference and preprocess the data
Point 4
The effects of filtering on epileptic or sharp-transient, non-sinusoidal activity
Response
As suggested, we have added a discussion of the influences of preprocessing, filtering, and the reference to the Discussion as unresolved issues (p. 13).
Point 5
Provide insights into how time-frequency analyses work and how one is supposed to design them given that short transients and epileptic or oscillatory bursts can easily be blurred in the frequency domain by adjusting the settings. I believe that the use of a GUI does not facilitate that level of understanding that is necessary to characterize iEEG data.
Response
As suggested, we have described the principle behind time–frequency analyses in the Protocol section (p. 7). We agree that the time–frequency analyses introduced in this study could blur peaks in the original data, and that it is difficult to compensate for this blurring by adjusting the settings. Therefore, we have added a discussion of this drawback to the Discussion section (p. 13).

We have described our GUI-based protocols in this study because the editor encouraged us to present GUI-based protocols. We believe that the GUI illustrations will help readers to understand how to use our protocols.
Point 6
The use of multiple toolboxes and the effect of manual 'cropping' likely does not lead to better scientific and statistical practice.
Response
As suggested, we have focused on a single toolbox (SMP) in this article. Because we conducted automatized cropping in all trials, we have described this procedure in the Protocol section in the revised manuscript (p. 7).
Point 7
No justification of the employed stats. E.g. using a GLM in SPM might be applicable in fMRI in certain instances, but the non-linear nature of iEEG is better suited by e.g. the approach by Maris and Oostenveld (2007)
Response
As suggested, we have added a discussion of the possible suitability of nonparametric analyses for intracranial EEG data to the Discussion (p. 14).
Point 8

Extraction of HFB activity is non-trivial, simply band-pass filtering with a e.g. 70-150 Hz filter includes a sharp drop-off in the 1/f spectrum and hence the authors need to discuss alternative approaches as e.g. used by Forster (2015) or Holdgraf (2016)
Response
As suggested, we have discussed alternative approaches to the extraction of HFB activity in the revised Discussion (p. 14).
Point 9

No critical discussion of Cross-Frequency Coupling and in particular the 'Event-related' approach, which is highly susceptible to artifacts by non-linear sharp transients as e.g. outlined in Aru (2015), Gerber (2016) or Cole and Voytek (2017)
Point 10
The exact same holds true for their use of DCM
Response
In the revised manuscript, we have cited these reports in the Discussion to show that cross-frequency coupling could be biased by sharp non-linear transients and that control for such confounding effects may be necessary (p. 14).
Point 11
Critical discussions and methods considerations are missing in terms of cross-frequency coupling and connectivity metrics (e.g. coherence and the plv, considerations on volume spread, the effects of differences in trial numbers and differences in oscillatory power and how to account for them, e.g. pairwise phase consistency metrics or weighted phase-lag index)
Response
As suggested, we have explained in the revised Discussion that several different approaches have been proposed for the analysis of neural coupling, and that it remains unclear which analyses and parameters might be best suited for cognitive processing (p. 14).
Point 12
No information on assessing directionality by e.g. Granger or the phase-slope index. See e.g. Zheng et al. (2017) Nature Communications for a successful example on how to address some of these issues
Response
As suggested, we have mentioned in the revised Discussion that Granger causality could be an important alternative (p. 14).

Point 13
Essential citations on e.g. CFC are missing (that by the way published the code along with the paper to facilitate replicability: e.g. Canolty 2006 Science, Voytek 2010 Frontiers, Tort 2008)
Response
As suggested, we have cited these important studies in the revised manuscript (p. 4).
Point 14
The authors might want to consult e.g. Stolk (2018) Nature Protocols for more state-of-the-art tutorial.

Pesaran (2018) Nat Neurosci

Parvizi and Kastner (2018) Nat Neuro published authoritative guidelines on this topic.

In its present form and its gui-based approach this tutorial could potentially do more harm than advance the field because users will unlikely develop a deeper understanding on how these metrics should be used and the analyses should be carried out. While the field needs better tutorials, this manuscript one falls very short and hence should not published in its present form. Open access tutorials like the manuscript by Stolk (2018, also on biorxiv) and the freely available fieldtrip toolbox http://www.fieldtriptoolbox.org/tutorial provide more information.
Response
We appreciate the suggestion of these relevant studies. We have cited these studies in the revised Introduction (p. 5) and Discussion (p. 14). We have also explained in the revised Discussion that the protocols that used the SPM software may have the unique potential to provide a unified framework for the analysis of various types of neuroscientific data (p. 14).
The editor encouraged us to provide a GUI-based approach to avoid describing abstract concepts in the Protocol section. We believe that our manuscript will be helpful to readers who wish to understand how to analyze intracranial EEG data using the SPM software.
All comments provided were helpful in the process of revising our manuscript. We hope that the revised manuscript has been sufficiently improved for publication in Journal of Visualized Experiments. Thank you for your interest and support.
Yours sincerely,

Wataru Sato 

