We thank the editors and reviewers for their constructive feedback. We have addressed all comments to produce a more rigorous manuscript, as detailed below in our point-by-point response:

Response to editor
Thank you for your feedback. Major editor comments were related to reorganization of the text and adding specifics to the steps in the protocol. We have addressed all requests and provide a high-level summary of these changes below. Responses in the annotated document are labelled E# corresponding to these requests. Responses to all remarks can be followed in the document with tracked changes by searching for ‘E#’ where # is the identifier of the review from the Editor’s feedback.

Comment 3: The editor pointed out that title must be more concise. (see E3)
Response: We have changed the title of our manuscript to emphasize the use of MRI and the motion correction aspects of the work.

Comment 6:	The editor pointed out that the summary must be in full sentences. (see E6)
Response: We have rephrased our summary into a full sentence.

Comment 9, 10, 11, 12: The editor pointed out that additional details were required in the protocol. (see E9. E10, E11, E12)
Response: We have updated our protocol by adding more details in various steps and the first paragraphs of the Protocol section.

Comment 13:	The editor pointed out that all figures must be referenced in the text and to comment on the significance of reconstruction times. (see E13)
Response: There was a typo in the final paragraph of the Results section where Figure 3 was referenced as Figure 2. We have corrected this now. Moreover, we have listed reconstruction times in Figure 1 and added comments in the Discussion section stating how these reconstruction times depend on computational architecture.

Comment 14:	The editor requested that scale bars be specified in the caption of figures. (see E14)
Response: We have now added a sentence in the captions of Figure 1 and Figure 3 stating what the scale bars represent.

Comment 15:	The editor pointed out that some references had to be corrected to the correct style. (see E15)
Response: Done.

Response to reviewer #1	
The reviewer had some minor edits for the document. We have labelled our response for these reviews as 1.X# where # is the comment number under each heading and X is I for Introduction, P for Protocol, R for Representative Results and D for Discussion as per the heading used by the reviewer.
Comment Introduction 1:	The reviewer pointed out that maternal gross motion is also a concern. (See 1.I1)
Response: We agree with the reviewer and maternal gross motion is a concern in fetal imaging. We have listed it as an additional source of corruption in the Introduction.

Comment Introduction 2:	The reviewer requested that we stated more clearly what we were imaging. (See 1.I2)
Response: We have added the term ‘flow’ to the ambiguous sentence to make it clear that we are looking at flow measurement.

Comment Introduction 3:	The reviewer requested that we specify major fetal blood vessels. (See 1.I3)
Response: We have now listed the major fetal blood vessels along with the references in the Introduction.

Comment Introduction 4:	The reviewer requested a reference for fetal motion. (See 1.I4)
Response: We have now referenced Piontelli’s work on fetal motion in late gestation.

Comment Protocol 1:	The reviewer asked whether the sequence is available. (See 1.P1)
Response: We have now added a sentence stating that the sequence is available for download from the Siemens C2P platform with the reconstruction tool being available on our GitHub page soon.

Comment Protocol 2:	The reviewer asked clarification on subject positioning. (See 1.P2)
Response: We have now added a new section in the protocol which details the position of the subject on the scanner bed and the localizers used.

Comment Protocol 3 and 4:	The reviewer asked whether all steps are repeated for each vessel and if there are quality checks performed on the measurements. (See 1.P3 and 1.P4)
Response: We have a step specifying that the localizers are repeated only if gross fetal motion occurred. A review of the time-averaged image reconstructed on the scanner shows whether there was gross fetal motion. Hence, if there is no visible fetal motion during the scan (see step 2.4), the same localizers can be used to prescribe all flow measurements in all vessels.

Comment Representative Results 1:	The reviewer asked to comment on total acquisition time. (See 1.R1)
Response: We have now added a sentence stating the total acquisition time for the localizers and the phase contrast MRI used for the Representative Results in the manuscript.

Comment Discussion 1:	The reviewer asked to comment on the possibility of using this approach at lower gestational age. (See 1.D1)
Response: We state that in this work, we only scanned third trimester pregnancies. We can comment that in earlier pregnancy, the fetus is smaller and there may be more room for motion. However, since quiescent periods in the scan are identified retrospectively for CINE reconstructions here, the approach should be successful in flow imaging.

Comment Discussion 2:	The reviewer asked to comment on the possibility of using this approach as part of a clinical exam. (See 1.D2)
Response: We have added a sentence that we are using this approach for REB approved research studies. For clinical use, the protocol needs to be formally approved by the Department of Pediatrics as a Quality Improvement policy.

Response to reviewer #2
Reviewer #2 had comments regarding the clarifications on Figure 1 and specifics on background correction in the Protocol. Moreover, the reviewer had 4 comments (2, 3, 4, and 9) which conveyed a similar message; the crux of these comments was that the manuscript lacked validation and seems different from usual manuscripts the reviewer has seen. In line with the philosophy of JoVE, the work presented here is for a Methods collection which describes the detailed protocol of our previously validated experiments. Therefore, the manuscript focuses on the different steps in our protocol (with the highlighted lines denoting video recording as per the guidelines of the journal) and representative results that a reader would obtain if the steps presented in the protocol were followed. References to previous publications of their validation are provided. Additional details on the aim of this manuscript can be found at: https://www.jove.com/methods-collections/about and https://www.jove.com/methods-collections/376/techniques-for-studying-blood-flow. We have labelled our responses as 2.# for the major concerns and 2.#m for the minor concerns.

Comment 6:	The reviewer asked for clarifications on the values of the parameters chosen for registration and compressed sensing. (See 2.6)
Response: We have added details in the protocol on how these values were found from empirical testing and grid searches in our prior experiments. Once these values were found, they are not changed for subsequent reconstructions.

Comment 7:	The reviewer asked to clarify the color codes in Figure 1. (See 2.7)
Response: We have now added clarifications throughout the manuscript and in the legend of Figure 1 regarding the blue and red colors used. We believe that the text is less ambiguous now. The alternating colors along the same spoke meant that the 2 encodes occurred at the same spatial frequencies. By separating them in the Figure 1D, we mean that they are processed to provide two CINEs.

Comment 8:	The reviewer asked to clarify on the background phase correction. (See 2.8)
Response: We have added details that static maternal and fetal tissues are used for the correction. We have also briefly described the algorithm in the referenced Walker et al. paper.

Minor comments can be tracked as 2.#m in the manuscript. Briefly, these changes included removing some unnecessary text, clarifications on fetal blood vessels and rationale for acquisition time. We chose 17 s to make the scans short for clinical exams while also allowing for enough data to be available for compressed sensing reconstructions. 




