6/11/2021

Dear Editors,

Thank you for taking our manuscript under review. We have now modified the manuscript considering the insightful comments from the editorial and the reviewers. Every comment or concern has been notified, and the manuscript has been supplemented systematically. 
We have fixed the manuscript formatting to respond better to the guidelines of JoVE as asked by the editorial. We have done all the corrections asked by the editorial. The rest of the comments are addressed in the following.

Reviewer #1: 
Comment 1: The videos were helpful, but an additional video showing the injection of the gene therapy with the Myostar intramyocardial injection catheter would also be useful. This is a key procedure. A figure/photo of this catheter would also be informative.
Reply: We agree that intramyocardial injections are the key procedure. Unfortunately, we did not have a possibility to film intramyocardial injections during the given time for revision. However, we are happy to show the gene transfers in the final video.

Comment 2: A brief note to explain the selection of female pigs would be helpful. I assume this is related to size. Inclusion of the approximate body weight of the pigs would also be helpful. 
Reply: Female pigs are preferred over males due to less aggressive behavior and easier handling. The body weight of the pigs has been added to the manuscript.

Comment 3: Section 1.1- Medication. Please insert the route of administration for all medications on lines 75-78.
Reply: We have now added the route of administration for all medications. 

Comment 4: Section 3.3, line 131. It is noted a bolus of iodine contrast agent is administered. An approximate volume would be helpful to insert here
Reply: The approximate volume (21 ml) of the iodine contrast agent has been added to the manuscript. 

Comment 5: Section 3.3.1, line 137. It would be helpful to note the approximate doses of dobutamine. 
Reply: The approximate dose of dobutamine (10 µg/kg/min) has been added to the manuscript.

Comment 6: Figure 1 could be more informative with an accurate experimental time line in regard to days. The time line currently does not reflect how long after gene therapy the 150-PET imaging and tissue collection occurs. I would recommend changing "sacrifice" to "euthanasia and tissue collection".
Reply: The term “sacrifice” has been changed to “euthanasia and tissue collection”. The second 15O-PET imaging and tissue collection time points depend on the viral vector used and thus are not included in Figure 1. 

Comment 7: It would be helpful to label the machines/equipment in Figure 2. 
Reply: Machines are now listed in the figure legend of Figure 2.

Comment 8: Figure 3: interpretation of the different colors would be helpful. 
Reply: The interpretation of different colors is now detailed in the figure legend (Figure 3). 

Comment 9: Figure 4: The scale bars are different sizes. Do they both reflect 100um?  
Reply: The scale bar in β-galactosidase stainings is 200 µm, and the scale bar in PECAM-1 stainings is 100 µm. This information has been added to the figure legend.

Comment 10: At the end of the study, how is the heart collected, fixed etc for staining as shown in Fig 4? 
Reply: These steps have been added to the manuscript (see 6.1 and 7.1).

Name of Material/Equipment: Some longer entries have been truncated.
Reply: This problem has been corrected.

Comment 12: Success rate of particular procedures and information on trouble shooting would also be helpful. Some aspects of the procedure are more difficult than others and may not always be successful on the first attempt. There are no comments regarding difficulties of gene transfer injection with a beating heart etc.
Reply: Thank you for the insightful comments! We have now discussed the difficulties of the procedures more extensively in the Discussion section. 

Reviewer #2: 
Comment 1: Some statements in Introduction and Discussion should be supported by references. For instance, statements on line 33 (refractory angina), line 36 (viral vectors. Maybe the authors can cite a good review on this topic, ) and line 201 (resistance of pigs to atherosclerosis). 
Reply: Thank you for this valuable comment. We have now added references to support these statements.
[bookmark: _GoBack]
Comment 2. The text contains many stylistic imperfections.
Reply: To our best knowledge, we have fixed these stylistic imperfections.

Reviewer #3: 
Comment 1: In the protocol age and size of the pigs at beginning and end of the experiment are missing and a short discussion on the imaging quality and possibility in relation to pig size would be helpful for the reader. 
Reply: The body weight of the pigs has been added to the manuscript, and a short discussion of the limitations of imaging concerning the pig size has been added to the Discussion section.

Comment 2: In figure 4 ß-galactosidase and PECAM-1 staining is shown, however it would be nice to show the staining for the target region and a non treated region or non-treated animals, to show the success of the NOGA guided, selective gene delivery/experession 
Reply: Thank you for this good idea. We have now added pictures of negative controls to the Figure 4.

Comment 3: Reference 7 and 10 are the same publication
Reply: This error in the references has been corrected.

· The protocol is now written in the imperative tense.
· We also edited Figure 3 by removing the word “NOGA” and changing it to “Electroanatomical”. 
· Negative controls were added to Figure 4 to make the figure more informative.
· Company names and commercial language have been removed from the products in the List of Materials document.

On behalf of all authors, I hereby submit a revised version of our manuscript.
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