Dear Editor,
I would like to thank the editors and reviewers for their insightful comments. Please see our response to each comment in blue text below. 
Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
We have reviewed the manuscript to address spelling and grammar issues.

2. Please provide an institutional email address for each author.
Please see the email addresses below for all authors: 

Rei Ukita: rei.ukita@vumc.org
John Stokes: john.w.stokes@vumc.org
W. Kelly Wu: kelly.wu@vumc.org
Jennifer Talackine: jennifer.r.talackine@vumc.org
Nancy Cardwell: nancy.cardwell@vumc.org
Yatrik Patel: yatrik.j.patel@vumc.org
Clayne Benson: clayne.benson@vumc.org
Caitlin T. Demarest: cademare@med.umich.edu
Erika Berman-Rosenzweig: esb14@cumc.columbia.edu
Keith E. Cook: keicook@andrew.cmu.edu
Emily J Tsai: et2509@cumc.columbia.edu
Matthew Bacchetta: matthew.bacchetta@vumc.org


3. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).

We have removed personal pronouns from the manuscript.

4. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials.
For example: ADInstruments PowerLab, OCTAL Bridge Amplifier, Vicryl, etc.

Commercial language has been removed and replaced by generic terms.

5. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary. Please refrain from using bullets or dashes.
We have adjusted the numbering of the Protocol.

6. For time units, please use abbreviated forms for durations of less than one day when the unit is preceded by a numeral throughout the protocol. Do not abbreviate day, week, month, and year. Examples: 5 h, 10 min, 100 s, 8 days, 10 weeks
The time units have been corrected to meet JoVE standards.
7. Line 159-163: The Protocol should contain only action items that direct the reader to do something. Please move the discussion about the protocol to the Discussion.
These lines have been moved to the Discussion, Line #590:
	“Selecting the optimal intercostal space is essential, and ultrasonography can be a useful guide.”

8. Please include a one-line space between each protocol step and then highlight up to 3 pages 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 corrected manuscript to reflect this formatting request.

9. Please include the limitations of the protocol in the discussion.
Some limitations and challenges regarding the execution of the model are in the Discussion section, in a paragraph starting on Line #587:
	“There are several notable challenges to executing this model…”
Additionally, the text was modified to emphasize the limitation with this model, namely that it is a model for right ventricular overload, dysfunction, and failure, and less so of pulmonary vascular disease. This discussion is on Line #610:
“Finally, a key scientific limitation of the presented animal model is that it does not convey a key feature of pulmonary arterial hypertension, namely pulmonary vascular remodeling. Hence, this model is not the ideal platform to develop and test therapeutics that are focused solely on the pulmonary vasculature. Rather, it is an effective platform to study RV dysfunction and failure from abnormal RV afterload.”

10. Please consider adding some more references. The minimum number of references required is 10.
We have included more references, which are currently 17.  

11. Please remove trademark (™) and registered (®) symbols from the Table of Equipment and Materials and then sort the table in alphabetical order.

Trademark and registered symbols have been removed from the Table of Equipment and Materials. The table is now sorted by alphabetical order. 

____________________________________
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The authors provide a relevant model of chronic pressure overload in sheep. This model has been poorly reported to date in large animals. The progressive banding of the pulmonary trunk is of a great interest. The authors have to be acknowledged for the reproducibility of their findings with this model.

We appreciate the positive comment from the reviewer. 

Major Concerns:
The present animal model is rather a model of chronic right ventricular overload than a model of PH-related right ventricular failure. Did the authors investigate the pulmonary hemodynamics (mean PA pressure) during the experimental protocol ? They efficiently induced a RV pressure overload as illustrated by an end-systolic pressure higher than 40 mmHg. The lack of pulmonary vascular injury and the absence of elevated pulmonary vascular resistance should be considered as a model of RV pressure overload rather than a model of PH. However the present model is of a great interest, especially to investigate the pathophysiology of RV remodeling in response to progressive pressure overload, along with innovative therapeutic interventions targeting the overload right ventricle (independently from the pulmonary circulation).

The reviewer highlights a valid point that, while this model reproduces right ventricular pressure overload, it does not fully capture pulmonary vascular remodeling. We do not yet have data on pulmonary hemodynamics during model development, but it is certainly something we intend to investigate in future studies. To make this point clear and address the Reviewer’s thoughtful observation, we included a sentence in the Introduction to clarify that this is primarily a pressure-overload model of the RV, starting on Line #59 in the Introduction: 
“In particular, there is a great clinical need to develop RV-targeted therapeutics for PH patients to improve RV function. To date, most published animal studies of PH and RV dysfunction have relied on small mammals like mice and rats. On the other hand, there have only been a handful of large animal models to study the disease and RV pathophysiology from abnormal afterload.” 
We also included text in the Discussion where we highlight this scientific limitation of the model starting on Line # 610:
“Finally, a key scientific limitation of the presented animal model is that it does not convey a key feature of pulmonary arterial hypertension, namely pulmonary vascular remodeling. Hence, this model is not the ideal platform to develop and test therapeutics that are focused solely on the pulmonary vasculature. Rather, it is an effective platform to study RV dysfunction and failure from abnormal RV afterload.”
As the reviewer also notes, we believe that the focus on RV function is highly important in PH as it is predictive of adverse outcomes,5 and therefore, an animal model that focuses on RV dysfunction is key to developing RV-targeted therapeutics to improve PH patient outcomes. This point is stated in the manuscript on Line #66:
“An animal model of PH that can be titrated to induce acute and chronic RV failure with varying degrees of compensation is needed to study disease mechanisms and to develop, test, and translate novel diagnostics and therapeutics for PH and RVF into clinical practice. Such a model in a large animal is especially valuable for development of mechanical circulatory support devices.”
Reviewer #2:
Manuscript Summary:
The authors outline the detailed surgical steps to produce a sheep model of progressive RV afterload by introducing a cuff around the main pulmonary artery as well as the left pulmonary artery. The beauty of the model is that both cuffs can be progressively "tightened" by injection of saline and therefore the model can be used as a model for rapid development of RV afterload and rapid RV failure as well as a model for compensated RV adaptation over a longer period of time.

We appreciate these kind comments from the reviewer. 

Major Concerns:
None

Minor Concerns:
Line 58: As the PAB model is only a model of RV afterload, I must be clearly stated in the introduction that this model mainly tests novel medical treatments and interventions for RVF, but not really PH, as PH is characterized by pulmonary vascular remodeling which is not induced in this model (as is described in the conclusion "Pathophysiology of RVF secondary to PH")
The Reviewer makes an excellent point. We included a statement earlier in the text in the introduction at Line #58 to clarify that this model is primarily an investigation of RV pressure overload, dysfunction, and failure as follows: 
“To explore and test novel medical treatments and interventions for PH and RVF, a clinically relevant animal model is needed to recapitulate the disease’s complex pathophysiology. In particular, there is a great clinical need to develop RV-targeted therapeutics for PH patients to improve RV function. To date, most published animal studies of PH and RV dysfunction have relied on small mammals like mice and rats. On the other hand, there have only been a handful of large animal models to study the disease and RV pathophysiology from abnormal afterload.”
We also included some text discussing the limitation of the model in the Discussion section, starting at Line #610 as follows:
“Finally, a key scientific limitation of the presented animal model is that it does not convey a key feature of pulmonary arterial hypertension, namely pulmonary vascular remodeling. Hence, this model is not the ideal platform to develop and test therapeutics that are focused solely on the pulmonary vasculature. Rather, it is an effective platform to study RV dysfunction and failure from abnormal RV afterload.” 

- Unless the authors can show that the R lung that is hyperperfused (R lung) after single left PA banding has developed vascular remodeling. Have you looked at the vasculature in the R versus the L lung?

We appreciate the excellent suggestion from the reviewer. We have looked at histology of right vs left lungs in our just recently published case report of RV failure using this PH model.6 In that report, the histologic observations included “atelectasis, alveolar edema, and hemorrhage, which were more severe in the left lobes than the right”; however, neither was normal despite  greater tissue damage on the ligated left lung compared to the right. More studies are needed to draw definitive conclusions about the relative impact on increased preferential perfusion, and we plan to investigate this in future studies.

Line 69: Can the authors explain why a single PA is required in addition to a banding of the main pulmonary artery? I looked at the original published manuscript, yet there was no detailed information how the RVSP changes with main PA banding compared to main PA banding + L PA banding. Is the L PAB required to achieve significant increases in RV pressure? I would think that PAB of the main PA would be enough.
This is a great point of discussion that we elaborate on in the new version of the manuscript. We believe that ligating the left PA serves two purposes: 1) increase the pulmonary vascular resistance and 2) decrease pulmonary artery capacitance. Both of these actions serve to increase the pulmonary impedance by increasing both resistive and pulsatile load of the RV. With that being said, we have not yet performed main PA banding without left PA ligation, so it is possible that main PA banding alone can achieve substantial pressure overload. 
Two major corrections were made to reflect this, in Lines #73 and #592, as follows:
“Here, a chronic, large animal PH-RVF model using left pulmonary artery (PA) ligation and progressive main PA banding in adult sheep is presented. The ligation of the left PA (LPA) increases the pulmonary vascular resistance and decreases PA capacitance.”
“While the ligation serves as a key step to increase pulmonary vascular resistance and decrease PA capacitance, it is feasible that the main PA banding alone might achieve sufficiently high RV pressure.” 
Line 480: Signs of end-stage RV failure are not pleural effusion, which would point more towards LV failure. While the development of massive ascites (as part of RV failure) could theoretically cause a spill over and cause pleural effusions, this has to be outlined as such. The sentence as stated: "recapitulated the pathophysiology of end-stage RVF, accumulating several liters of pleural effusion and ascites" is not correct as such.
While we agree with the Reviewer that LV failure is the more frequent cause of pleural effusions, RVF can lead to pleural effusions independent of left-sided heart failure. The reviewer notes a valid point for us to clarify in the manuscript text. Pleural effusion is often more indicative of pulmonary congestion due to left heart failure. On the other hand, pleural edema from right heart failure in large animals has been frequently discussed in literature, especially in the context of cattle living in high altitude with hypoxia-induced pulmonary hypertension.7, 8 Additionally, there are reports of pleural effusion in isolated right heart failure occurring  in 14-33% of human PH patients.9–11 Reflecting on reviewers’ comments and these literature findings, the manuscript text was modified as follows on Line #580:
“One animal that died as a direct result of this PH-RVF model developed several liters of pleural effusion and ascites, correlating with clinical and research findings of right heart failure in humans and large animals. These signs were observed without any evidence of left heart failure. This model can therefore serve as a clinically translatable large animal platform with the ability to produce titratable pathophysiology.”

In general: Could this model be also used as a reversal model of RV failure and RV recovery by removing saline from the cuffs?

What a great suggestion from the reviewer, and certainly one we agree with! We are currently looking into some potential applications of this model that will test exactly the idea of cuff deflation to study RV remodeling.

As movies can be included, maybe some videos of the surgical approach would be more helpful in order to reproduce the surgery than the echo images/videos.

Indeed so, we will make sure to film the key surgical steps with the JoVE production team, and we appreciate the Reviewer’s suggestion.
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