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We appreciate the time and effort of the editor and referees put into reviewing this manuscript. We have addressed all issues indicated in the review report. Here we examine the suggestions one by one and discuss how we accordingly revised the manuscript. 


Editorial comments:
Changes to be made by the Author(s):
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.
The manuscript was checked for spelling and grammar.

2. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.” However, notes should be concise and used sparingly. Please include all safety procedures and use of hoods, etc.
We have rephrased accordingly the sections 2.4.2, 2.5.1 and 3.8.4 using imperative tense.

3. The Protocol should contain only action items that direct the reader to do something. Please move the discussion about the protocol to the Discussion.
The discussion about the protocol was removed and one sentence about the ethical approval of the demonstrated experiments was moved up to the introduction. 

4. Step 2.3 might be better suited for the Representative Results.
Thank you for this suggestion, but we respectfully disagree on this question, because Step 2.3. is a core component of the method and protocol and prerequisite for the performance of real-time EEG-triggered TMS. Therefore, we would not find it appropriate for the representative results section.

5. 3.2.6: How many electrodes are placed? Can you be more specific on the locations?
We have in the revised manuscript specified the specific montage used in our example. Also, in the section of representative results, we provide an example of EMG electrodes placed over the right-hand muscle (Abductor pollicis brevis), as  depicted in Figure 2. 

6. Please highlight 2.75 pages or less of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.
We have highlighted in light blue the parts of the protocol that should be included in the video.

7. Please ensure that the highlighted steps form a cohesive narrative with a logical flow from one highlighted step to the next. Please highlight complete sentences (not parts of sentences). Please ensure that the highlighted part of the step includes at least one action that is written in imperative tense.
The highlighted steps provide a cohesive narrative and summary of the real-time EEG-triggered TMS method.

8. Please do not abbreviate journal titles.
All references were corrected to include the full journal titles.

Reviewers' comments:
Reviewer #1:
We thank the reviewer for their helpful comments.
Major Concerns:
No Major comments

Minor Concerns: There are some minor comments concerning the manuscript itself:
1. line 43: remove the word human. TMS is applied for this purpose both in healthy and diseased humans.
We agree and have made the change accordingly.
2. Line 44: the spatial percision depends on navigation and intensity. Please rephrase accordingly.
The sentence was revised referring to "high spatiotemporal precision" of TMS.
3. line 46: please remove "non-invasively using" and write:..can be recorded by EMG of the target ....
The sentence was corrected as suggested.
4. line 47: replace TMS evoked EMG potentials with MEPs, or TMS-evoked MEPs
This was corrected to MEPs.
5. line 48: In this same paragraph introduce TMS-EEG. It comes a bit suddenly later on.
We now introduce TMS-evoked EEG potentials in line 45.
6. line 58: I would definitely mention here a model of Matthews, although you need to generalize this sentence. P.B.C Matthews. The effect of firing on the excitability of a model motorneurone and its implications for cortical stimulation. The Journal of Physiology, 518:867-882, 1999.
The suggested literature was added and the sentence was generalized to refer to optimization of the stimulus timing.
7. line 60: None of these references (7,10-12) have to do with is stated in lines 59-60. 10 is about tms-eeg methodoloy and the rest about tms-eeg amplifiers. Rephrase or use the correspong to the statement citations.
Thank you for pointing this discrepancy in the references, the literature was accordingly revised.
8. line 118: A TMS-compatible EEG/EMG amplifier (references or suggestions of systems especially for the eeg)
The following sentence was added " In this example, we use a 24-bit 80-channel biosignal amplifier for EEG and EMG recordings (NeurOne with Real-time Digital Out, Bittium Biosignals Ltd., Finland)".
9. paragraph 2.1.2 make it smaller and use shorter sentences. difficult to follow for non-experts
This paragraph was revised as suggested.
10. line 132: please propose some references for such systems asd you describe.
The following sentence was added " In this experiment, we use the MAG & More Research 100 (MAG & More GmbH, Munich, Germany) TMS device".
11. paragragraph 2.2.2: Give a suggestion, 1m 3m how much? Most importantly the cables of the eeg should be crossed so that electromagnetic interferences are cancelled out. Devices such as fans etc should be switched off etc.
The sentence was revised as follows "Ensure that the distance between the TMS stimulator (incl. coil and coil cable) and the EEG recording system is maximized to reduce electrical interference (at least 1 m). Where possible, turn off sources of electromagnetic interference such as fans and motors. Furthermore, ensure that the EEG and EMG recording leads are positioned and aligned such that common interference cancels out.”
12. paragraph 3.2: You can refer to reference 10 if you think and agree with the procedures, since those authors focused on these issues.
Thank you for this suggestion, the reference was added.
13. paragraph 3.2.6: This can be an issue for EMG triggered TMS. The placing of the electrodes can be of big issue. Usually there is not a problem with FDI and ADM but APB is often confused with FPB. Maybe you should mention this here or in the discussion in the limitations paragraph.
Thank you for this suggestion. We have revised the paragraph as follows: “Attach the surface EMG electrodes over the target muscles after having cleaned and lightly abraded the skin. In our experiment we use a bipolar recording from the right abductor pollicis brevis hand muscle in belly-tendon montage. Note that the placing of EMG electrodes is important, as surface electrodes generally record activity from multiple underlying muscles”.
14. line 3.2.8: Maybe you can add here to check eyes open eyes closed since it is important for this triggering protocol
This is indeed a good point and was added as an extra step 3.2.9. "Ensure that the participant remains awake and keeps their eyes open throughout the experiment to avoid occipital alpha oscillations contaminating the signal”.
   15. 3.3.3 can be done at the end too. Preferably at the end
This was corrected as suggested.
16. 3.6.1 b) I think this is very strict guideline. Most of patients have bigger than 60% especially if the stimulators are monophasic (many places use monophasic because of paired pulse dielivery and cortical inhibition befpre and after rTMS).
      We agree and have removed this criterion, which originated in previous experiments with different stimulators where overheating of the coil was an issue.
17. 3.6.3 If not white noise, earplugs and headphones together.
      We revised section 3.6. accordingly. In light of the above changes we have further revised section 3.6 changing the title to “Final participant preparation” and moving the alpha power criterion to section 1.1 Subject recruitment as 1.1.2.
18. 3.7.3 I would thing that at that point it could be suggested to check if the TMS is triggered when eyes are closed (elevated alpha, very easy task in order to check the cabling).
      This is a good suggestion, we have added this instruction in 3.2.7 in the revised manuscript “Verify that occipital alpha increases when the participant closes their eyes.”
19. line 310: please add a reference there at the end of this line
      We added reference as suggested.
20. line 343: You could add here that this kind of experiments need high expertise, very specific and good/expensive devices and of course excellent lab designing. I would add also to take care the EMG electrode placing and the EEG placing/preparation.
     We agree with this point and we have added the following sentence to the revised manuscript "Note also as a further limitation, that specifically selected and configured EEG/EMG, TMS and real-time processing devices are required along with experience in preparing and conducting the experiments in such a way as to minimize external sources of response variability that may mask the effect of instantaneous brain-state.".

Reviewer #2:

I have a few minor suggestions and comments.
1. subsection 2.1.1. Authors suggest that to handle large voltage TMS spikes the the amplifier needs to be 24-bit, but this assumes a particular resolution (a 2 bit amplifier can also 'handle' large voltage spikes setting the range to -500 to +500 mV, but this would preclude reliable measurement of the EEG). Please correct.
We agree with this comment. We corrected the subsection 2.1.1, which now reads as follows "A TMS compatible EEG/EMG amplifier is required that can handle the voltage spikes induced by the TMS pulse".

2. In figure 2, subpanel C, showing the raw data, I would suggest to add (e.g. an additional subplot) the mean and sd values for each of the three experimental conditions.
We like this suggestion. We have added this subpanel in Figure 2 as subpanel D, indicating the mean and standard error of the mean. We have chosen the standard error over the standard deviation in order to illustrate the confidence of the true mean since the variability of the data can be discerned from the raw data in panel C. We have accordingly updated the figure legend.
[image: ]

3. Authors may discuss the potential phase dependency of the response for other frequencies (e.g. theta or infraslow activity), and if this would complicate the real-time phase extraction for the protocol.
We agree that this is a relevant point and have added the following sentence to the discussion: “Whereas in this protocol we have focused on the 8-14 Hz sensorimotor µ-rhythm to demonstrate the influence of instantaneous phase of this oscillation on corticospinal excitability, other oscillations (e.g. beta, theta, or infraslow oscillations) may also play a role. This method can in principle be used to target the phase for any oscillation that can be isolated with sufficient signal-to-noise ratio, including multiple superimposed oscillations (e.g. negative cycle of alpha and a simultaneous positive peak of gamma).”, we have also rephrased the following paragraph for clarity.

4. As 'the RMT' is not constant - in part a function of the phase of the mu-rhythm- how reliable is this estimate and or can authors provide a rule as to how many trials are needed to estimate the *mean* RMT?
This is a good point, and part of the motivation for using a maximum likelihood strategy when estimating RMT. We have added the following to protocol 3.5.2. reading “which also provides an online estimate of the confidence interval of RMT based on the observed variability of single responses and which typically requires ca. 30 test pulses of adaptively varying intensity to obtain a robust RMT estimate.”


We appreciate the comments of the reviewers and hope that the revised version of the manuscript can meet the journal publication requirements.
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