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Dawn E. Bowles, Ph.D.
Assistant Professor
Department of Surgery

Division of Surgical Sciences
Dear Dr. Saha,
Thank you for your continuing interest in our work. We are responding to the reviewers’ comments and have revised the Manuscript No.: JoVE 63114 “A porcine heterotopic heart transplantation protocol for delivery of therapeutics to a cardiac allograft” by Mendiola Pla et al according to your instructions. 
We have provided a detailed response to each of the reviewer’s comments below and have indicated where changes have been made using the "Track Changes" function. We have made changes throughout the manuscript to correct word choice, grammar and spelling errors that were noticed in our revision process. Language specific to viral vectors has been changed to the generic term “therapeutic” as this protocol is meant to apply to administration of any therapeutic to a whole allograft. We have added more details to the protocol steps that were identified. We have also added in more details on the humane treatment of animals to the text. Three pages of the protocol have been highlighted to identify the essential steps of the protocol for the video. To address reviewers #1 and #2 major concerns, we added into the representative results section a reference to Bishawi et al where our group described in detail the successful gene delivery to a whole cardiac allograft. We have added into the protocol the range of time that pigs have successfully been survived after following this protocol and explained more detail around why SLA typing is utilized in this protocol. Finally, we have added 3 authors to the manuscript.

With regards to providing evidence of copyright permission to reprint Figure 2, we are in the process of obtaining a letter from Duke University that details that the figure was authorized for publication in Bishawi et al under a CC-BY-ND license. Duke University retained ownership of the image and the license is non-exclusive. Duke University will provide permission for Figure 2 to be used in this manuscript. We will forward this letter to you as soon as it is available. We added in the request citation in the figure legend that the figure is modified from Bishawi et al.

We believe that we have adequately addressed your concerns and those of the reviewers both in the revised manuscript and in the attached response. We would like to thank the reviewers for their very helpful comments on our paper.  We believe the suggested modifications have made the revised manuscript stronger. 
We are providing a final revised copy of the manuscript for your review. 

Sincerely,
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Dawn E. Bowles, PhD

Reviewer concerns: 



Reviewer #1 (Major concerns): 

Concern # 1. This method has been reported in several scientic journals, including that published by Bishawi et al on Scientific Reports 2019; 9:8029 https://doi.org/10.1038/s41598-019-43737-y. The figure 2 in this manuscript is exactly the same as the fig. 2 on the Scitific Reports. If the figure comes from the same research group, please mention the source in the figure legend.
Response #1: The source has been added to the figure legend.


Concern # 2. Athough the authors addressed, in both Introduction and Discussion, about the advantages of therapeutic intervention to and the long term survival of the allografts, there is only short term hemodynamic data in the results. Cell indwelling or gene expression data to demonstrate the efficiency of gene or cell transfer, and benefitial effects on the long term graft survival would be helpful for the efficacy of this normothermic ex vivo allograft perfusion method.
Response #2: We appreciate the reviewer’s concerns. In the representative results the data provided serves to demonstrate that the heart tolerates well the 2-hour perfusion period endorsed by this protocol when a therapeutic is added to the perfusate for administration to the allograft. In order to demonstrate the efficiency of gene transfer after administration of a therapeutic delivery vehicle, we have added in a reference to Bishawi et al as this has been carefully detailed there. We have added into the protocol a description of the range that our group has survived pigs for that have undergone this protocol as well as the survival rate. Specifically, 10 pigs have undergone this protocol with only 1 pig not surviving past the immediate post-op period. We have survived pigs from 5-35 days.
Reviewer #1 (Minor concerns) 

Concern #1. Shoud any shunt be created at inter-atrial level of the allograf to avoid stasis-related intra-cardiac thombosis?
This practice has been described by other groups. However, our group has not performed inter-atrial shunts in the transplanted allografts. To date, we have not observed any stasis-related thrombi in the cardiac allografts at the time of euthanasia.

Reviewer #2 (Major concerns):

 

Concern # 1. The authors do not state how long the recipient pigs are survived following transplant. We have performed orthotopic transplants and reperfused recipients for up to 12 hrs prior to sacrifice. In this model, we did not need to perform SLA typing to match donor and recipient. Please specify why this is needed in this protocol. 
Response #1: We thank the reviewer for their comments. We have added into the protocol the range for how long we have survived pigs after following this protocol (5-35 days). 10 pigs have undergone this protocol with only 1 not surviving past the immediate post-op period. We have also added in the rationale for performing SLA typing to pair the donor and recipient. Our group performs it to select pairs that will either minimize or maximize the incidence of allograft rejection to fit the experimental needs. 
Concern # 2. The authors speculate that viral vectors can be delivered in conjunction with cardioplegic infusion. Do they have any data to confirm successful transfection using this delivery technique?

Response #2: We have changed all language referring to viral vectors to the generic term “therapeutics” to highlight that any therapeutic can be administered to the entire allograft following this protocol and is not just limited to viral vectors. Therapeutics are added to the ex vivo perfusion circuit perfusate and not at the time of cardioplegia administration to arrest the allograft. To demonstrate data to confirm successful delivery of a therapeutic vehicle we referenced Bishawi et al in the representative results as this has been carefully detailed there.


Reviewer #2 (Minor concerns):
 

Concern #1: Please estimate the mortality of the recipient operation. In our experience, we suffer a less than 5% rate of unsuccessful transplant when the donor is transplanted orthotopically into the recipient for periods of up to 12 hours.

Response #1: We have transplanted 10 pigs following the protocol presented in the manuscript. Of these 1 pig died during the immediate post-op period. We have survived the pigs from 5-35 days, depending on the experimental needs. All of these pigs were euthanized based on pre-established time points and were otherwise doing well at the time of euthanasia.
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