Point-by-point Response

Editorial 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. Please define all abbreviations at first use.

Response: We have carefully proofread the manuscript again and the manuscript is edited by a native speaker to correct the spelling and grammar errors. We also have defined all abbreviations at first use in the revised manuscript. All the revisions are marked with yellow.   

2. In your in-text citations, please remove the brackets around the superscripted numbers.

Response: We have removed the brackets around the superscripted numbers of in-text citation.

3. Line 81: what do you mean by “Allogeneic heart transplantation is performed between male C57BL/6 and BALB/c mice”?

Response: C57BL/6 and BALB/c mice are allogeneic. Allogeneic heart transplantation means that the heart from C57BL/6 donor mice is transplanted into BALB/c recipient mice.

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

Response: We have carefully edited and removed the personal pronouns in the revised manuscript.

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.” However, notes should be concise and used sparingly. Please include all safety procedures and use of hoods, etc. For example, step 1.1: Induce general anesthesia in the mouse by 5% isoflurane inhalation using an induction chamber OR Use an induction chamber to induce general anesthesia in the mouse by 5% isoflurane inhalation.

Response: We have carefully edited the protocol using the imperative tense without phrases such as “could be,” “should be,” and “would be”.

6. Please note that your protocol will be used to generate the script for the video and must contain everything that you would like shown in the video. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. Please ensure the inclusion of specific details (e.g., button clicks for software actions, numerical values for settings, etc) to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol.

Response: These concerns are important. We carefully check the protocol again and ensure that the protocol is detailed enough to produce the video which is easily to be replicated.

7. 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 and one-inch margins on all the side. Please include a ONE LINE SPACE between each protocol step and then HIGHLIGHT up to 3 pages of protocol text for inclusion in the protocol section of the video.

Response: We have edited format of the manuscript as the required. 

8. Please make sure you include results to support your claim that your method is better than other methods in ensuring the survival of cardiac grafts.

Response: These concerns are important. We side-by-side compare the previous technique of Oberhuber et al with our technique in Table 1 to support our claim.

9. As we are a methods journal, please add the following to the Discussion:
10. As we are a methods journal, please add limitations of your technique to the Discussion.

Response: We fully understand the characteristic of JoVE. We have discussed the technique including critical steps in the protocol, modifications and troubleshooting of the method, the significance of the method with respect to existing methods and potential applications of the method in specific research areas. Especially, we add the limitations of the method in the discussion as below: “This cuff technique facilitates the anastomosis of donor and recipient vessels during implantation, however, the hardness of cuff may increase the twisting of anastomosed vessels and result in increase of thrombosis after transplantation. Optimization of the material for cuff could reduce the complications, increase the survival of graft and the utilization rate of the models in subsequent experiments. Furthermore, the fibrous scar of the cut may limit the space of cardiac graft and affect its long-term survival. In addition, ejection of the cardiac graft may interfere with the normal hemodynamics of recipient mice. At last, this model is non-functional and cannot be evaluated the cardiac function of graft, nevertheless, this model provides a reference to scientists who study heart transplantation immunity and pathology”.

11. Please add all items (plasticware, glassware, buffers, solvents, equipment, software etc) in the Table of Materials so that it serves as a handy reference for users to get everything ready for the protocol. Please sort the Materials Table alphabetically by the name of the material.

[bookmark: _Hlk89529365]Response: These concerns are important. We have added all the materials in the Table of Materials so that the technique can be easily replicated.

12. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source (ITALICS). Volume (BOLD) (Issue), FirstPage–LastPage (YEAR).] For 6 and more than 6 authors, list only the first author then et al. Please include volume and issue numbers for all references, and do not abbreviate the journal names. Make sure all references have page numbers or if early online publication, include doi.

Response: We have edited the format of references as required.

____________________________________
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The authors have described a technique for sutureless cervical hetertopic murine transplant. This is not a novel technique and has been well described in the literature. The manuscript suffers from several grammatical errors and requires extensive English language review.

Response: These concerns are important. We have carefully proofread the manuscript again and the manuscript is edited by a native speaker to correct the spelling and grammar errors. 

Major Concerns:
The authors do not state how their technique is materially different than that reported by Oberhuber, or by Fukunaga et al (Transplantation 2018 and 2019).

Response: These concerns are important. We side-by-side compare the technique of Oberhuber et al. with our technique in Table 1.

The authors do not state how many mice underwent transplantation using this technique.
Figure 3 needs to include the grafts at risk. What is the operative mortality of this technique? We have achieved survival >95% with our cuff technique and any modifications would need to show similar or better survival.

Response: We appreciate the outstanding outcome of the reviewer’s technique, and these concerns are important. In our experiment, Ten recipient mice received heart transplantation from ten donor mice in each isogeneic and allogeneic group. We add the grafts at risk below the survive curve in revised Figure 2. The operative mortality of our technique is approximately 4.8% and the survival rate of recipient mice is approximate 95.2% with our cuff technique.

Reviewer #2:
Manuscript Summary:
The authors present a modified cuff technique to perform cervical heterotopic heart transplantation in mice. The modified cuff technique combines various features of other known cuffs with some modification to facilitate vessel eversion and anastomosis. The cuff has a barb, a bevel/slanted end, a handle, and grooves. By combining all these cuff features it should facilitate the anastomosis and reduce the ischemia time heart grafts. The manuscript is well organized and presented in a logical manner. However, throughout the text there are numerous grammatical errors. Also, some of the terminology needs editing. The authors present some "Representative results" and only provide percentages. It is difficult to assess the meaning of the percentages without reporting the animal numbers that were used per study groups.

Major Concerns:
Line 179, the legend of Figure 2 indicates that the "Data are expressed as the mean ± SEM of each group (n=8) from 3 separate experiments." The Kaplan-Meier survival analysis presented in Figure 2 only shows the number of animals per group that survive at each time point. This type of graph does not use mean values nor SEM error bars. Also, it is not clear what is meant by "from 3 separate experiments". Was the experiment repeated 3 times and the results presented an average of the three experiments? Or is the data a representative experiment from the three experiments performed? The authors should clarify the meaning of this sentence. Also, the authors should include in the Figure 2 legend, the number of recipients that were used in the isogeneic and allogeneic groups.

Response: We appreciate the comments of the reviewer. We are sorry to use the wrong statement in the legend of Figure 2. In our experiment, ten recipient mice received heart transplantation from eight donor mice in each isogeneic and allogeneic group. We have added the grafts at risk below the survive curve in revised Figure 2 and also corrected the wrong legend of Figure 2.

Minor Concerns:
1. In the "Recipient procedure" the authors should describe the creation of a "pocket" in the cervical area to accommodate the transplanted heart.

Response: Thanks for the reviewer’s suggestion. We have added the procedure to create the fossa for cardiac graft in step 1.6.

2. Lines 140 and 141, this sentence is not clear, please clarify how the groves and suture were used to perform the anastomosis.

Response: These concerns are important. We produce a revised figure 1a to show the structure of the cuff and its usage in the anastomosis. 

3. Lines 144 and 145, it is not clear what is meant by the term "noninvasive" in this sentence, please clarify.

[bookmark: _Hlk89806660]Response: The “noninvasive” means that the vascular clamp has no injury to the vessels. We change the inappropriate “noninvasive” into “atraumatic” in the revised manuscript.

4. In the results section the percent survival rate of recipient mice is reported (line 156). The authors should include the number of procedures that were performed to arrive at this percentage.

Response: These concerns are important. We performed twenty-one heart transplantation in mice with our cuff technique and one recipient mice died because of post-operative bleeding. The survival rate of recipient mice is approximate 95.2% (20 survival / 21 total) with our cuff technique. 

5. Figure 1 labels are difficult to read. The authors should use a larger font size.

Response: We have changed the labels in figure 1 using a larger font size.

6. The authors in the discussion section (lines 206 - 208) should reference relevant papers in rodent models of cervical heterotopic heart transplantation in which cuffs had a handle, a barb to reduce slippage of everted vessels, and a cuff with a slanted end (which authors refer to as a "bevel end") to facilitate vessel eversion. Other investigators have reported cuffs for quick vessel anastomosis that have some of these features.

Response: Thanks for the reviewer’s suggestion. We have cited the 16th reference (Fensterer et al, Comp Med 2014; 64:293-299) in the Discussion section.
[bookmark: _Hlk89713443][bookmark: _Hlk89714251]
7. Some suggestions for surgical terminology:
Line 92, replace "response to the toe pinch" with "absence of pedal reflex"
Line 103, replace "disassociate" with "dissect"
Line 132, replace "removed by cutting off the superior" with "removed by dividing the superior"
Lines 136 and 137, replace "Implant the donor heart into the cervical incision of the recipient mouse in an upside down position." with "Implant the donor heart into the cervical pocket of the recipient mouse in an inverted position."

Response: Thanks for the reviewer’s suggestion. We have revised the surgical terminology as suggested.

Reviewer #3:
Manuscript Summary:
In this manuscript, Mao et al describe a novel modified cuff technique for heterotopic (cervical) mouse heart transplant that is based on the use of a barbed cuff with a bevel end and grooves. The authors provide a framework of previous work being done, and include important technical details on how to avoid common pitfalls with using their novel technique.

Major Concerns:
None

Minor Concerns:
The discussion could benefit from adding 1 paragraph discussing complications, limitations, surgical times and costs associated with the new technique. It would also be good if the authors can add a table comparing side-by-side previous techniques with their new technique.

Response: Thanks for the reviewer’s suggestion. We discuss the complications and limitations in the last paragraph of the Discussion section. We also discuss that the modified barbed cuff with a bevel end and grooves shortens 20% of the surgical time. Because the bevel end of the modified cuff facilitates the oversleeve-like evert of vascular lumen and the grooves on the surface facilitate the fixation of everted vessel walls with cuff using sutures, and the barb outside cuff reduces the slippage of anastomosed vessel walls from cuff (Figure 1). Furthermore, the modified barbed cuff is produced from the most common polyurethane catheter of scalp acupuncture, thus significantly reduces the cost of the procedure. 
We also side-by-side compare the technique of Oberhuber et al. with our technique in Table 1.

