Author Response to Reviewers

Editorial comments:
Changes to be made by the author(s) regarding the manuscript:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.

	Thank you; we have done so.

2. Please provide an email address for each author.

	We have added the email addresses for Alison LaBrec and Connor Bean.

3. Keywords: Please provide at least 6 keywords or phrases.

	We added the keyword ‘EEGLAB’ for a total of 6 keywords.

4. Please revise the protocol (steps 1, 2 and their substeps, 6.1,etc.) to contain only action items that direct the reader to do something (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.” Please include all safety procedures and use of hoods, etc. However, notes should be used sparingly and actions should be described in the imperative tense wherever possible. Please move the discussion about the protocol to the Discussion.

	Thank you for pointing this out.  We have edited the protocol to be in the imperative tense and moved the protocol discussion to the Discussion section.

5. 3.1: What are the inclusion/exclusion criteria for recruiting the participants?

	This is now described as the following: Exclude participants who report hearing loss and/or neurological diagnoses, such as traumatic brain injury.  Include all other participants.

6. 5.5: Please specify the four visual tasks.

The tasks have been clarified in the following sentence: Repeat steps 3 and 4 for the visual object paradigm, the visual object with temporal jitter paradigm, the visual motion paradigm, and the visual motion with temporal jitter paradigm.

7. 6.2.7, 6.2.8, 6.2.8.1, 6.2.9, 6.2.11, etc.: The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please simplify the Protocol so that individual steps contain only 2-3 actions per step and a maximum of 4 sentences per step. Use sub-steps as necessary. Please move the discussion about the protocol to the Discussion.
We apologize for this oversight and have made the listed corrections.

8. Please remove commercial language and use generic terms instead: MATLAB, E-Prime, etc.

This has been attempted throughout the paper, although MATLAB and similar terms are used sporadically as deemed necessary.

9. Please include single-line spaces between all paragraphs, headings, steps, etc.

This has been corrected.

10. After you have made all the recommended changes to your protocol (listed above), 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.

Thank you, we have done this.

11. 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.

We have now done so.

12. Please include all relevant details that are required to perform the step in the highlighting. 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 highlighted.

All relevant steps have been highlighted in full.

Reviewers' comments:

Reviewer #1: 
Manuscript Summary:
The paper outlines an EEG methodology for the examination of cortical visual evoked potentials (CVEPs) with the goal of examining the underlying mechanisms driving observed differences in CVEP morphology, specifically in relation to dorsal versus visual stream processing, and anticipatory top-down processing.
The methodology described seems generally sound, however, in some parts the methodology could be more generalised to ensure it is a research methodology that could be transferred across different labs.

Major Concerns:
1. The jitter visual object paradigm has two fixation cross intervals (500, 1000ms), while the visual motion has three (500, 750, 1000ms). What is the reason for the additional intermediary interval in the motion paradigm? Could this make the two paradigms (object versus motion) difficult to compare?

This is an extremely valid point.  An additional fixation interval was added to the motion jitter paradigm to decrease predictability.  The object paradigm inherently includes decreased predictability due to the presentation of four different objects.  Therefore, another fixation interval was not included in that paradigm.  Regardless, we are not currently directly comparing motion versus object conditions.  The overall goal is to observe whether either condition elicits pattern A or pattern B morphology.  Thus, the jitter conditions are for within-condition comparison only (e.g., motion versus motion with jitter), controlling for possible effects of an additional fixation interval across motion and object conditions.  
We have included a sentence in the Discussion to clarify: ‘Conditions were not designed to be directly compared, rather, observations were made as to whether variable CVEP morphology was present in either condition, and whether temporal jitter within that condition affected morphology’.

2. Sections 4-6 of Procedure - sometimes the key aspects get lost in the highly specific details of the instructions. These sections may benefit if there was some greater highlighting of the key methodological aspects more generally to aid replication regardless of EEG system/analysis software etc.

Thank you for this suggestion; we have endeavored to simplify this section for generalization purposes.

3. Section 4.7 of Procedure - it states that the reference electrode should be at scalp midline, and that this midline point may be verified by measuring. I would argue that it should always be verified by measuring , and this should include some instruction on how to obtain the measurement (e.g., measuring between nasion and inion).

We agree and have added this instruction in 4.1.

4. Section 5.2 - you argue for use of a random number generator to determine order of presentation. With large numbers of participants this will work, however, it may be optimal to use a pseudorandom order that is controlled by the experimenter to ensure that all orders are carried out evenly.

This is a great suggestion and we have added it to Section 5.2.

Minor Concerns:
1. In the introduction (lines 107-110 of manuscript), it states that the 'paradigm designed to stimulate the dorsal stream is composed of highly identifiable objects . . . The paradigm designed to stimulate the ventral stream consists of visual motion . . .' This is the incorrect way around.

We apologize for this oversight and have corrected the description.

Reviewer #2:
Manuscript Summary:
According to the title of the manuscript I have expected that a new contribution to analysis of the „ventral and dorsal visual cortical networks" activity, using visual evoked potentials, will be based on a good knowledge of existing literature to this topic and that adequate precise methods will be used.
However, authors ignore already well known generally accepted facts concerning characteristics (morphology) of VEPs and needed parameters of visual stimulation for activation of either magno/parvocellular systems or ventral/dorsal streams of the visual pathway.

Major Concerns:
1. Authors use uniform term CVEPs for all cortical visual evoked potentials irrespective of the particular kind of visual stimulations which evoke different types of VEPs (e.g. flash VEPs, pattern related VEPs - pattern-reversal or pattern onset/offset, motion-onset VEPs.

Thank you for pointing this out.  We have now used the terms ‘motion-onset CVEPs’ and ‘object-onset CVEPs’ to differentiate the responses to specific stimuli throughout the manuscript.

2. They claim that they use „visual object stimuli" and „visual motion stimuli" and they do not mind that both types of the recorded VEPs are almost identical (with a dominant positive peak at about 100ms) and do not display standard characteristics of any known type of VEPs. 

	 We do not believe the responses to look identical, especially when considered within each condition.  For example, in the motion condition (Figure 4), the same subjects who presented with a pattern A response presented with similar morphology when jitter was added to the condition (this was also the case for pattern B).  However, amplitude and latency of the waveform was different.  In other words, if subject 1 presented with a motion-onset CVEP response with pattern A morphology, when jitter was added they still presented with pattern A morphology but different amplitude and latency of peaks, as evaluated qualitatively.  We also believe the waveforms to appear qualitatively different between object and motion conditions, with varying morphology.
	In addition, these CVEPs (particularly the peak at 100 ms), are similar to previous CVEP research we have conducted (Campbell & Sharma, 2014, 2016a,b) and those reported in other studies (Allison et al., 1999; Coch et al., 2005; Doucet et al., 2005, 2006; Schulte-Korne et al., 2004).
	

Since all their visual stimuli do not have constant luminance (change at the trigger time) and include some pattern appearance, it looks that their VEPs will represent probably some mixture of reactions to luminance changes and pattern-onset VEPs. 

	We agree that luminance may be an important factor and have added this consideration to the manuscript in the Discussion section.  Pattern-related processing may occur during both conditions, but we remained consistent with literature that used similar approaches for object and coherent dot motion presentation (Allison et al., 1999; Prieto et al., 2007; Schulte-Korne et al., 2004; Yamasaki et al., 2017).

In „motion stimulation", they speak only about „apparent motion" (in fact almost any motion on a PC monitor is only apparent, since it is created from many discrete static pictures) and they do not consider that their motion VEPs should be specified as „motion-onset VEPs" (but they are not because parameters of stimulation are not adequate). 

	Thank you for this comment.  We have now termed the CVEPs in the motion condition as motion-onset CVEPs throughout the manuscript.  We believe that these are motion-onset responses as they were time-locked to the onset of each presentation of centrally-directed coherently moving dots.
	It is true that all visual motion presented on-screen is apparent motion to some degree.  In that respect, all typical visual experiments involve this type of motion.  However, we remained consistent with the literature, specifically Doucet and colleagues (2005, 2006) and Bertrand and colleagues (2012), which terms apparent motion as distinct frame changes between radially-modulated shape changes versus fluid motion of dots in a coherent direction (Prieto et al., 2007; Schulte-Korne et al., 2004; Yamasaki et al., 2017).

The presented morphology does not correspond to the existing nomenclature (the dominant positive peak at about 100 ms cannot represent the motion-onset). 

	Thank you for this comment.  However, we do not state that the P1 in the Representative Data represents the motion-onset.  Indeed, earlier activity may be viewed in several waveforms.  However, it is of interest that one study found that the P1 measured via MEG in response to coherent motion of dots reflected onset of motion activation in V5+, a common cortical region associated with visual motion processing (Prieto et al., 2007).

Authors did not pay any attention to the existing methodology - although they cite (non-adequately) one of the existing review articles (Kuba et al. - review by S. Heinrich provides the same recommendations) they do not comment the discrepancies in results.

Many approaches to recording CVEPs have been presented in the literature.  Ours is comparable to several studies (Allison et al., 1999; Doucet et al., 2005, 2006; Schulte-Korne et al., 2004).  In addition, we refrained from interpretation of result comparisons due to the small sample size (Representative Data).

3. Although multichannel recordings were done, the only information is about 0z results (not optimal for the motion related activity). Data from more channels could help to identify the recorded potentials.

This is an excellent point.  We clarify in the Protocol that a different channel or channels may be utilized to view the data.  Oz was chosen for the current representative data as an example, and is a common electrode selected in studies to illustrate CVEP responses (Campbell & Sharma, 2014). 

4. It is rather strange that multiple peaks in „pattern B" of VEPs are classified, although they represent probably only a small non-significant oscillation of about 1 uV. All peaks designated as negative are positive (over zero - splitting of positive peaks). Both „patterns" rather seem to represent about the same type of VEPs with some inter-individual variability (grand averages from 3 and 2 subjects only!!!).

We completely understand the concern with such a small sample size.  The sample size is reduced due to the publication journal’s request for representative data, and several methodological studies have been published in this journal using single-subject data (see Sadeh & Yovel, 2014; Tardif et al., 2018).  We also now state that only feasibility of the approach can be estimated from the representative data, rather than conclusions reached via statistical analyses, and have generalized sentences in the Representative Data section referring to group differences.
Classification of peaks was made based upon previous work (Campbell & Sharma, 2016a,b) with larger sample sizes and found to be consistent with this research.
In regards to the designation of negative peaks as being positive (according to absolute value): We have used this nomenclature in past evoked potential studies (Campbell & Sharma 2013; 2016a,b; Sharma et al., 2014, 2016) and aimed to remain consistent with this work.

5. Large parts of the manuscript look like a manual for a laboratory assistant or some other staff - e.g. lines 188 - 267, 281 - 360 (it was intentionally included??).

We agree and have edited the Protocol to be more generalized.  The publication journal requested steps to allow others to replicate described methodology accurately, and thus we endeavored to be clear in each step.

There are much more problems in Methods and thus, it is not possible (I did not dare to do it) to interpret and discuss Results (it is not clear which activity represent the recorded VEPs). 
Moreover, I do not consider results from 5 subjects sufficient for the made conclusions.

	Due to the small sample size, we have added sentences in the Introduction and Discussion sections to clarify that the goal of the manuscript was to demonstrate feasibility of the methodological approach rather than draw definitive conclusions from group comparisons.  We have also generalized the Representative Data so that group comparisons were avoided.

I do not thing that it is necessary to specify more particular problems when MY GENERAL OPINION IS THAT THE MANUSCRIPT IS NOT SUITABLE FOR PUBLICATION.
(I am rather surprised that similar electrophysiological data were successfully published by the first author in Frontiers in Human Neurosci.

We are sorry to hear that you feel this way and welcome further comments.

Reviewer #3:
Manuscript Summary:
The MS concerns using EEG measurement in order to investigate possible different morphologies of CVEP. The outline of EEG protocol for recording is fairly standard for the EGI system, therefore the emphasis on methodology is on the appropriateness of the stimuli and use of jitter etc in order to test dorsal vs ventral processing effectively.

Minor Concerns:
The analysis steps are also fairly standard, and as such should be fine. However, the authors mention other influences that might affect the data, such as alpha oscillations during recording. It would be useful to have a consideration of using ICA in the pre-processing of the data and why visual inspection was preferred.

This is a great suggestion.  For this specific methodologic approach, we were building on previous research (Campbell & Sharma, 2016a,b) which utilized visual identification for differential morphology.  
We have included a sentence in the Discussion to clarify this point: ‘resulting CVEP responses were visually categorized, subjectively, according to CVEP pattern A (P1-N1-P2) morphology and CVEP pattern B (P1-N1a-P2a-N1b-P2b) morphology, a method used in previous research upon which this approach is based12’.

Although the ventral stream is linked to form processing, it would be interesting to have a little more detail on the task. It would appear that it was a passive viewing task, but was there any indication from participants that they may have been naming the (BOSS) stimuli too?

You are correct in stating that the tasks were passive, a point we attempt to emphasize throughout the manuscript.  Therefore, we did not have participants naming the object stimuli, nor did we control for this possibility.  If this did occur, it was performed silently as participants were not noted to speak during the tasks.

Although the results support the previous work of the authors, the sample size is very small. It would be good to see the different patterns with a larger sample and also to have a statistical test of the difference between the patterns. It would be great to see some statistical analysis of the later components of pattern B -peaks compared to the general trend of the timeline.

We completely agree.  The only reason the dataset is small is due to the request of a ‘representative sample size’ by the publication journal.  Previous articles with similar methodology published by this journal include single-subject data (see Sadeh & Yovel, 2014; Tardif et al., 2018).  The small sample size is why we conclude, in an edited Discussion, that: ‘Representative data suggest that the described visual stimuli may be sensitive to differential CVEP morphology’ rather than state that only the ventral stream is responsible for producing specific CVEP morphology.  This is to reinforce that the goal of the manuscript was to observe if the methodology was feasible, rather than draw conclusions from findings.  
We also state in the Discussion: ‘Future research is planned to focus on significantly enlarging the number of participants to verify whether CVEP patterns are an intrinsic or extrinsic phenomenon and whether certain visual cortical networks may be more involved than others in generating specific morphology’.

Although implied, in the description of the representative results, it would be good to clearly express whether it is the same participants with pattern A/B in each stimulus condition. Further, the discussion of whether the difference in the motion conditions is really due to the CVEP being exclusive to the ventral stream or whether it is due to noise or a small sample size does rather undermine the aim of the study to distinguish between dorsal/ventral processing.

	This is an excellent point.  We have removed the sentence which speculated as to why pattern B morphology may be absent in the CVEP motion condition.  In addition, it has been made explicit which participants presented with specific morphology. 

Reviewer #4:
Manuscript Summary:
The article describes a technique for recording high density VEPs elicited by motion stimuli.

Major Concerns:
There are several concerns about the publication.
1. The waveforms appear quite different than those described by others, notably Kuba and also work by Bach and by Spileers.

We agree that the waveforms appear different from the research by the authors mentioned.  This is likely due to methodological differences in the presented stimuli, as well as analytical differences.  For example, Kuba et al. (2007) utilized radial motion instead of centrally-directed coherent dot motion.  Furthermore, these studies tend to use single or linked-mastoid references, while we use common-average reference (due to future source localization analyses).  Reference location greatly affects evoked potential waveform characteristics.  Finally, in a study using methodology similar to ours (although in children), waveforms appear to be comparable (Schulte-Korne et al., 2004). 

2. The jitter described appears to be a fixed sequence, although a variable one, so that concerns of predictability may not have been eliminated.

Thank you for pointing this out.  This is completely true and we now mention this point in the Discussion: ‘Future studies will also include temporal variation in visual paradigms for further assessment of possible anticipatory effects on CVEP responses, including greater variability in jitter values, as the limited jitter intervals included in the current approach may not completely eliminate predictability’.

3. The major advantage of high density recording is presumably source localization. No source localization is presented in the paper. Therefore it is not clear that there is a separation of dorsal and ventral pathways.

[bookmark: _GoBack]	Thank you for this comment.  We agree that high-density EEG is mostly advantageous for source localization, which is why we state that future research will utilize this approach to include such analyses in the Discussion.  Although we did not include source localization in this specific methodologic approach, we believe that, based on previous fMRI and intracortical studies, the stimuli presented are indeed stream-specific (Allison et al., 1999; Grill-Spector, 2003; Grill-Spector & Malach, 2004; Prieto et al., 2007).
	We have now included a statement in the Discussion that source localization will also serve to confirm that these stimuli activate the intended networks: ‘Finally, source localization analyses on CVEP peak components will be performed for qualitative information on visual cortical networks involved in the generation CVEP morphological patterns, including verification that the presented stimuli activate the intended visual networks’.


st b e et e e

[ e R ———
g s et

[ ————

B T —

bt e 1o . o s ) e pos
N e e e
e e e
oo e ot ety e 50t .5 - P e
et e o e e e o sty s Ao

53t e ekxoion e oo e s

gt o i e St s

[T ———

b, el et o, o T
SR

B T ——
Gt it o s of e s e Ty
Rl st o o £ e g o N




