Dear Vineeta Bajaj, Ph.D.
Enclosed is our manuscript entitled “Optimization of the cuff technique for murine heart transplantation”, authored by Yunhan Ma, Baiyi Xie, Helong Dai, Chenxi Wang, Shujiao Liu, Tianshu Lan, Shuangyue Xu, Guoliang Yan, Zhongquan Qi. The submission ID of our manuscript is JoVE61103R1. We would like to send the revision of this work to you with the expectation to have this submission considered for publication in JOVE.
We had looked through carefully and revised our manuscript according to you and the reviewers. Some essential data and experiments were also added according to reviewers’ suggestions. Furthermore, our revised manuscript was edited by a native English speaker. During the revision of this manuscript, we had tried our very best to address each of the comments raised by reviewers as much as we can. We thank the editor and reviewers for their very constructive comments and suggestions, which are extremely helpful and thus have substantially improved the quality of our manuscript. Please see below for our detailed responses to the reviewers’ comments.
Thanks again for your consideration of our revised manuscript!

To Editorial and production comments:
Changes to be made by the Author(s):
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
2. Please format the manuscript as: paragraph Indentation: 0 for both left and right and special: none, Line spacings: single. Please include a single line space between each step, substep and note in the protocol section. Please use Calibri 12 points.
[bookmark: OLE_LINK1]Answer: We have revised this manuscript in the new version.

3. Please ensure that the long Abstract is within 150-300 word limit and clearly states the goal of the protocol.
Answer: The Abstract in the new version contains 154 words and clearly state the goal of the protocol.
[bookmark: _Hlk39304039]
4. Please revise the Introduction to include all of the following:
a) A clear statement of the overall goal of this method
b) The rationale behind the development and/or use of this technique
c) The advantages over alternative techniques with applicable references to previous studies
d) A description of the context of the technique in the wider body of literature
e) Information to help readers to determine whether the method is appropriate for their application
Answer: Thanks to the reviewer for your comments!
a) The overall goal of this method is “This model provided an important and valid tool for analyzing the mechanisms of ischemia reperfusion injury, immunological rejection, and tolerance” which is added in the new version between lines 59 to 60.
b) The rationale behind the development and/or use of this technique is “ The rationale for the development of the inner tube technique was to reduce the operation time for the establishment of a mouse heart transplant model with a high success rate.” which is added in the new version between lines 91 to 93.
c) The advantages over alternative techniques is “Optimization of the cervical heart transplantation model facilitates the acquisition of high success rates in a short period of surgery time compared to the traditional suture and cuff technique21. Further, the cooperation model can further reduce the warm ischemic time of the donor heart compared to surgeries performed with a single operator.” which is added in the new version between lines 93 to 96.
d) The description of the context of the technique is added in the new version between lines 64 to 73.
e) Information in the new version “It can be applied in all transplantation immune research, especially for verifying third-party immune tolerance during which the recipient receives two cardiac allografts, one within the abdomen and the other in the neck”is added between lines 83 to 86 to help readers to determine whether the method is appropriate for their application.
[bookmark: _Hlk39307434]
5. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.”
Answer: We have revised the protocol section in the imperative tense.
[bookmark: OLE_LINK2]
6. The Protocol should contain only action items that direct the reader to do something.
Answer: We have revised the protocol section in the new version.

7. The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please ensure that individual steps of the protocol should only contain 2-3 actions per step.
Answer: We have revised the protocol section in the new version, and make sure that individual steps of the protocol only contain 2-3 actions per step.

8. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed? Please include details of all action throughout.
Answer: We have revised the protocol section in the new version, which includes details of all action throughout.

9. Lines 91-98: Please do not include materials in the protocol section
Answer: We have deleted that materials part in Protocol section.

10. Please include strain, age, sex of the animal used both for the donor and recipient.
Answer: The strain, age and sex of the animal used both for the donor and recipient is added in the new version between lines 108 to 110.

11. Lines 176-182: Please include a table for this data as well. Please include comparison with other techniques.	
Answer: The table named “Comparison of time of different phases in different mouse heart transplantation techniques”, is added in the new version.

12. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”
Answer: All figures are original in our manuscript.
  
13. As we are a methods journal, please revise the Discussion to explicitly cover the following in detail in 3-6 paragraphs with citations, please use paragraph style only.
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
c) Any limitations of the technique
d) The significance with respect to existing methods
e) Any future applications of the technique
Answer: 
a) Critical steps within the protocol“A critical step of our protocol the insertion of an inner tube into the lumen as a stent to evert the vessel wall over the cuff. This optimization step resolves the technical challenge of everting the artery vessel due to the need for an extensive stretch.”is added in the new version between lines 326 to 328.
b) Any modifications and troubleshooting of the technique are added in the new version between lines 332 to 335.
c) Any limitations of the technique are added in the new version between lines 365 to 367.
d) The significance with respect to existing methods are added in the new version between lines 340 to 350.
e) Any future applications of the technique are added in the new version between lines 367 to 370.

14. For images with microscope please include a scale bar and define it in the figure legend.
Answer: We have revised the figure and figure legend in the new version.

15. Please revise the table of the essential supplies, reagents, and equipment. The table should include the name, company, and catalog number of all relevant materials in separate columns in an xls/xlsx file. Please sort the materials table in alphabetical order.
Answer: We have revised the materials table in the new version.

Video:
1. The video cannot exceed 15 minutes in total length. Your protocol is 19 seconds over the limit. Please shorten this video.
Answer: We have shortened this video in the new version.

2. The video is sped up for surgery footage, this is not allowed. Please shorten individual shots of surgery and edit the video to fit the 15 min length without speeding the footage.
Answer: We have shortened and edited the video in the new version.

3. Introduction narration in the video is off by few seconds.
[bookmark: _Hlk39310623]Answer: We have edited the Introduction narration in the new version.

4. Please increase the homogeneity between the written protocol and the narration in the video. It would be best if the narration is a word for word from the written protocol text.
Answer: We have edited the Protocol section in the new version, and make sure the homogeneity between the written protocol and the narration in the video.

5. Surgical drape should cover the entire hair region to maintain sterility.
Answer: We have edited the video in the new version, and make sure sterility operation. 

6. 3:48 the clamp is touching the hair beneath.
Answer: We have edited the video in the new version, and make sure sterility operation. 

7. Please ensure that the figures are shown in the same way as these are in the text.
Answer: We have edited the video in the new version, and make sure the figures are shown in the same way as these are in the text.

8. Please include a title card in the end as well.
Answer: We have added a title card in the end.


Production notes.
1. Title card:
a. Please insert a space between "Guoliang Yan" and "Zhongquan Qi".
b. "1 Organ Transplantation institute": "I" in "institute" should be capitalized.
Answer: We have revised the Title card in the new version, as shown in “Guoliang Yan Zhongquan Qi”, and “Organ Transplantation Institute”
[bookmark: _Hlk39310903]
2. Ethics Card
a. @01:27 Animal Care and Use Committee and Ethics Committee notice card: Eliminate hypenization here (ensure that words are not broken up between lines, as this make it more difficult for the audience to read the notice.)
Answer: We have revised the Ethics card in the new version.

3. Introduction
a. @00:27 There is an audio drop-out here. If it's not recoverable, re-recording the introduction in a different (and quieter) location may be advised. There seems to be some background noise here that can be heard as well throughout the author's introduction
b. @00:53 There is a "pop" here in the audio, it's not very disruptive but if it can be fixed, that would be desirable.
c. Uses stock music loop. Please reduce the music volume by 25 to 50%.
Answer: 
We have re-recorded the audio and reduced the music volume.

4. Conclusion info Card:
a. @15:12 There is a typo in the Conclusion text card. Item 1 "tZechnique" should be "technique".
b. @15:15 Use a fade out on the Conclusion text card. As-is, it hard cuts out (disappears over one frame of video) as the credits are fading in. Use a fade on both ends of this edit.
Answer: We have revised the Conclusion info Card, as shown in “technique”, and used a fade out on the Conclusion text card.

5. Editing Style & Pacing:
a. @00:30 Avoid "jump cuts", which is when you make a "hard" or straight edit between two shots that are very similar, resulting in a "jump" in the video. Use a quick dissolve instead for these instances.
b. @02:45-03:40 "Fast fo(r)ward" Generally, we don't allow sped up procedures. To express the movement of time, try showing only the key steps of the dissection/surgery by fading from key step to key step.
Answer: We revised the editing style in the new version and avoided “jump cuts” and didn’t speed up procedures.
[bookmark: _Hlk39312390][bookmark: _GoBack]
6. Narration performance
a. @14:58 Narration says "used in our research survived infinitely"- "infinitely" is an awkward choice of word for what you're trying to convey. The word "infinitely" implies that the mouse is immortal and cannot die (which would be quite the scientific discovery!). For a mouse that exhbits normal survival probability, you could say "used in our research survived typically" or "used in our survived normally".
Answer: We revised the Narration in the new version, as recorded in “used in our research survival more than 100 days, except in one rare case due to a 15% weight loss compared to normal weight before the operation ".

Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The paper describes a novel technique to reduce the operation time in performing a cervical heterotopic heart transplant in mice. The aim of the manuscript was to facilitate vessel eversion when using the cuff technique for the anastomosis of blood vessels. The authors present a new technique in which an inner tube is inserted into the recipient's vessel to act like a stent to facilitate vessel eversion over the cuff. The authors conclude that the inner tube technique shortens the duration of ischemia and the operation time. Also, they conclude that the inner tube technique was successful in allogenic and syngeneic heart transplant mouse models for long-term studies. The manuscript is well written and only needs a few minor edits.

Major Concerns:
None

Minor Concerns:
Lines 56 and 57 describe various studies, but no references are provided.
Answer: We have added references in the new version.

Line 162, it reads: "Set the pulsing... "subcutaneous room", perhaps the authors mean the "subcutaneous space or pocket"
Answer: We have revised the sentence in the new version as shown in Line 227.

Lines 170 -172, it would be more appropriate for the authors to provide the original wording of the grading scale obtained from Reference 19: "Scale 3-optimal function, with a vigorously beating allograft; Scale 2-poorer function, with contractions less prominent than Scale 3; Scale 1-imminent rejection: fibrillation is more prominent than contraction; Scale 0- rejection is complete".
Answer: We have revised the sentences in the new version as shown in Line 243 to  245. Scale 3 - vigorously pulsate and frequency; Scale 2 - less pulsate; Scale 1- fibrillation and imminent rejection; or Scale - 0, loss of heart beat and complete rejection.

On line 200, the authors appear to suggest that all syngeneic isografts survived indefinitely. However, the Kaplan-Meier graph on Figure 5 shows that at least one animal in the isograft group died at day 20. This sentence needs to be clarified.
Answer: In our studies, syngeneic heart transplants survived more than 100 days, except in one rare case due to a 15% weight loss compared to normal weight before the operation.


[bookmark: _Hlk39398436]Lines 208 and 209, in panel H of Figure 1 two tubes are shown. The legend for panel H indicates that an inner tube and cuff for the artery and an inner tube and cuff for the vein are shown. This description suggests that there should be 4 tubes, but only two are shown. Perhaps the authors should include all 4 tubes in the image with their respective dimensions (lines 95-98) identified either in the legend or the image.
Answer: We have taken the figure again in the new version.

Reviewer #2: 
Manuscript Summary:
Novel interesting technique. 2 surgeons collaborating to decrease operative time to 23-25min.

Major Concerns:
1. More data is needed to show that introducing the inner tube does not introduce endothelial injury or that the endothelial injury that may happen does not have significant sequela. H&E of the vessel wall at the anastomosis site (both arterial and vein vessel wall) and the heart allograft at 6hrs, 24hrs and 1 month. Figure 5 does not show an open lumen. Immunohistochemistry with endothelial markers to show endothelial marker expression over time is needed.
Answer: To evaluate the damage on the vascular endothelium after inserting the inner tube into the lumen, 100 days after syngeneic heart transplant, the vascular endothelium of anastomosis site can be collected and stained by immunofluorescent. In this analysis, no obvious narrowing of vascular wall, thrombosis, or thickening of the intima were observed. Electron microscopic imaging revealed that a smooth endothelium and a regular longitudinal crest formation,  with the endothelial cells arranged neatly and closely, with no obvious sediments on the surface.
These results have been added in the new version as shown in Line 284 to 290.

[bookmark: OLE_LINK20][bookmark: OLE_LINK21]2. The time to normal sinus rhythm and the preservation of normal sinus rhythm for at least 5 minutes after clamp release needs to recorded.
Answer: We have added the records in the new version as shown in Line 224, Line 231 to 232.

