Editorial comments:
General:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
2. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please limit the use of commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents. For example: PLEX Elite 900, Parafilm,

Our Response 
1. We have proofread the manuscript to correct spelling/grammar errors. The discussion has been reorganized for clarity and flow with the changes made during the revision process.
2. We have edited the manuscript to exclude trademark and company names. The names of any commercial products are listed in the Table of Materials and Reagents section.
Protocol:
1. For each protocol step/substep, 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. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps.

Our Response:
We have reassessed each step to ensure the “how” of each step is clearly stated and limited steps to 4 sentences (2-3 actions) per step when necessary. 

Figures: 1. Figure 2: What are the units of the heat map scale?

Our Response:
The heat map scale has dimensionless units as this represents the values of vessel skeletal density in the image. Essentially, VSD is understood as the ratio of the linear length of vessels in pixels in the angiographic images (after reducing all vessels to a single pixel thickness), to the total number of pixels of the image. VSD is therefore unitless. New language has been added to the manuscript to make this point more clearly (lines 350, 354-360, 390-391).

References: 1. Please include journal information for all articles (see ref. 39).

Our Response:
All cited articles have journal information written including reference 39. We apologize for this oversight. 

1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol.

Our Response:
All the materials and equipment used in the protocol are mentioned in the Table of Materials.

Reviewers' comments:
Reviewer #1:
The authors demonstrate an easy, feasible method to analyze retinal vascular reactivity by small modifications to a commercially available OCTA setup. The protocol described is straightforward and adequately described. The protocol is of high importance to many in the field. The results in Figure 2 are convincing. Overall, this is a useful study combined with a well-written manuscript. Some suggestions are listed below:

-Please add the B-scans to Figure 2, which is mandatory for OCTA evaluation

Our Response:
[bookmark: _GoBack]OCTA images are constructed from multiple (and repeated) B-scans taken at regular intervals and covering the entire retinal region of interest. There is therefore no single representative B-scan that captures the angiographic details assessed in the experiment. For example, each of the OCTA images shown in Figure 2 are an enface representation of 256 B-scans. We now make this point clear in the manuscript (lines 385-386).  We agree that showing a single B-scan will help relay the information that is contained within an OCTA scan.  Therefore, we have added an illustrative B-scan through the fovea of each OCTA image to Figure 2 to address the reviewer’s concern. Additional explanatory language has been added to the caption of Figure 2 as well (lines 382-385).


-Please discuss the possibility of longitudinal analyses and the impact of diurnal variations

Our Response:
[bookmark: _Hlk26866664]We appreciate the Reviewer’s input. In response, we have included a discussion of the potential application of our experimental model longitudinally (lines 468-474). Although diurnal variations may impact the reactivity measures, we are not aware of any studies that have systematically investigated the impact of diurnal variation on retinal vascular reactivity specifically. This would be a subject of future studies but is not in the scope of this methodology paper.  To make readers aware of the potential role of diurnal variation, we have included a reference to the impact of diurnal variation on OCTA measurements (lines 474-476). 

-Please discuss the impact of hypercapnia and hyperoxia on mean arterial pressure and potential implications for retinal perfusion (not actually expected due to autoregulation, however, should be mentioned)

Our Response:
The effect of hypercapnia and hyperoxia on hemodynamic and mean arterial pressure can be complex because multiple factors and mechanisms are involved. However, systematic review studies have not demonstrated a significant effect of hyperoxia on mean arterial pressure in healthy adults.  Also, studies specifically examining ocular perfusion have not demonstrated changes in mean arterial pressure with similar gas challenges. Therefore, the hemodynamic changes induced by our gas nonrebreathing-condition are likely insignificant compared to the direct effect of the blood gas level on the retinal vasculature.  These findings have been added to the manuscript (lines 459-466).



-Please discuss the impact of hypercapnia and hyperoxia on axial length and its implications for OCTA image size changes

Our Response:
We do not expect axial length changes in the eye over the short duration of hypercapnia or hyperoxia induced during the gas breathing used in the experiment, and we have not found evidence in the literature to believe that axial length changes occur with the gas non-rebreathing conditions. Furthermore, our analysis is based on a within-subject design to avoid the confounding effect of inter-subject differences in axial length: our methods compare the capillary morphometric measures under the three gas conditions within the same subject. Therefore, any potential magnification/minification effect of axial length on the quantifying metric is likely constant across all three conditions. 




Reviewer #2:
Manuscript Summary:
The manuscript is well written. It describes a device useful to measure the reactivity of retinal vasculature which can be measured easily with octa. This technique might be utilized as research purpose to measure retinal vascular reactivity in subject with vascular disease of the retina such as diabetic retinopathy and might give us more insights on this disease. It needs however to be performed on a larger cohort of normal subjects.
It might be useful to cite and compare this recent paper Cardillo Piccolino F, Lupidi M, Cagini C, et al.
Retinal Vascular Reactivity in Central Serous Chorioretinopathy.
Invest Ophthalmol Vis Sci (United States), 09 04 2018, 59(11) p4425-4433

Our Response:
We are grateful for the Reviewer’s comment. In response, we have added content to the manuscript in lines 463-466.  

Major Concerns:
It look pretty much complicate and might expose subject to serious adverse event, particularly cardio respiratory that might prevent to be used in people with cardiovascular disease such as diabetes or systemic hypertension.

Our Response:
Like the Reviewer, concerns regarding the subject’s safety are our top priority.  Our study was thoroughly vetted by our institutional IRB and was not deemed to pose a significant risk to subjects that we recruited. Numerous studies have used similar or even more significant gas provocations without any adverse events reported.  We have cited these studies.  In our study, we had no complaints or adverse events as well.  As we mentioned in our first submission, subjects with asthma, COPD or a history of other cardiac or pulmonary conditions are among those excluded from participating in this protocol. There is no evidence that simply the presence of diabetes or a moderately high blood pressure further increases the risks of participating in the experiment given the relatively short duration of the study and the composition of the air mixtures involved. Our protocol has several measures to ensure the safety of the subjects. For example, out of an abundance of caution, the protocol recommends that the examiner monitor the pulse oximetry readings (including heart rate and oxygen saturation) during the study and stop the study when the oxygen saturation goes below 94%. The 94% limit was informed by the safety limits of the World Health Organization for the use of pulse oximeters. Also, the subjects are encouraged to withdraw from the study should the discomfort of participating in the study go beyond the barest minimum.  We have edited the text and added additional content to our manuscript to make this point more clearly (lines 174, 207-210, 455-457, 478-487)

Minor Concerns:
none
