Point-by-point Response

Editorial comments:
Editorial changes to be made by Authors:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.

Response: We have carefully proofread the manuscript again and ensure that there are no spelling or grammar issues. 

2. Please use a professional copyediting service to improve your manuscript since the meaning conveyed in several sentences is not very clear to the reader.

Response: The revised manuscript has been edited by a native English speaker to improve the meaning conveyed. All the revisions are marked with yellow in the manuscript.

3. Please revise the text 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.

4. For in-text formatting, corresponding reference numbers should appear as numbered superscripts without brackets after the appropriate statement(s), but before the punctuation.

Response: We have removed the brackets of the reference numbers in the revised manuscript and moved them before the punctuation.

5. Please revise the Introduction to include all of the following:
a) The advantages over alternative techniques with applicable references to previous studies
b) A description of the context of the technique in the wider body of literature
c) Information to help readers to determine whether the method is appropriate for their application

Response: We have added the following information to the Introduction:
a) Rat kidney transplantation has evolved a lot from heterotopic implantation of donor kidney 9 to orthotopic renal implantation using end-to-side anastomosis of vessels or using end-to-end anastomosis of ureter by a cuff method 10-12. The current study using an end-to-end anastomosis of kidney implantation and an end-to-side “chunnel” method of ureter-bladder anastomosis avoids the ischemia of the lower body and the thrombosis of inferior vena cava, and reduces postoperative urine leakage and twist of ureter, in contrast to the above techniques.
b) Many potential immunological and pathophysiological mechanisms of renal allograft rejection have been proposed recently in rat model studies of orthotopic renal transplantation 4-8. These findings propose many novel targets and relevant interfering approaches as promising therapeutics to suppress renal allograft rejection, such as complement regulatory factors and anti-CD59 antibodies 6, immunoproteasome and epoxyketone inhibitors7,8. Thus, rat orthotopic renal transplantation is an ideal preclinical model to investigate the mechanisms of immune rejection and pathologic injury of renal allografts after kidney transplantation.

c) The study describes the detailed protocols of the orthotopic renal transplantation between rats using an end-to-end anastomosis to recipients’ renal artery and renal vein, and an end-to-side “chunnel” method of ureter-bladder anastomosis.

6. 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.

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

7. Please simplify the Protocol so that individual steps contain only 2-3 actions per step and a maximum of 4 sentences per step.

Response: We have carefully proofread the manuscript again and made sure individual steps are no more than 3 actions and 4 sentences.

8. Please use a single line spacing between steps and sub steps of the protocol. Please 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.

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

9. Figures: please use capital letters as labels for the individual panels.

Response: We have replaced the label letters in figures by capital letters for the individual panels. 

10. Figure 2 legend: Please revise the legend to avoid overlap with published material (reference 4).

Response: We have revised the figure legend 2 to avoid overlap with reference 4.

11. Please ensure that the Table of Materials includes all the surgical instruments/tools along with vendor and catalog information.

[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 expand journal names in references.

Response: We have expanded journal names in references.

____________________________________
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
This paper describes a protocol for an improved model of rat orthotopic renal transplantation to study acute and chronic renal allograft rejection. The main contribution of the paper is the description of an improved method for ureter-bladder anastomosis und the usage of end-to-end anastomosis for implantation of the donor kidney to achieve better healing and prolonged survival. Using this technique there will be no interference with the recipient's blood supply and venous reflux of the lower body during transplantation because the aorta and inferior vena cava is not clipped.

Major Concerns:
l 87-91 and l 110: Please make sure to give all animals preemptive analgesia, e.g. buprenorphine s.c. at 0.1 mg/kg body weight right after induction of anesthesia as surgery under Isoflurane requires concurrent preemptive analgesia. Please also make sure to use an eye lubricant to avoid drying of the cornea.

Response: These concerns are important. We have added these steps in our protocol.

Minor Concerns:
L 75, 138, 186, 223: Please describe more precisely the term "chunnel" method. Consider adding a figure to better visualize what is meant here in comparison to the commonly used model you describe in ll 214-216. Maybe in figure 1 (c) the "chunnel" could be better illustrated.

Response: Thanks for the constructive suggestion. We have drawn a “chunnel” in the revised Figure 1C. 

l 78: Please comment also on the average age of the animals.

Response: We added the average age of rats in the protocol.  

l 108: Please consider applying a secondary method of euthanasia to ensure death

Response: After loss of blood by cutting through the aorta, we put the donor rat into a CO2 box to ensure its death.

l 167: Please comment on the average survival time and what signs/ blood values etc. contributed to the decision to euthanize or was it planned endpoint?

Response: In this model, the right kidney of the recipient is not resected, hence, the recipient will survive even if the left renal allograft is rejected. To observe the chronic allograft nephropathy, we sacrificed the recipient rats after ten weeks of transplantation. Consequently, ten weeks after transplantation is the planned endpoint to euthanize recipient rats.

l 224: Please specify the improved survival rate in comparison to earlier models.

Response: We report that the total survival rate of recipient rats without crippling is over 90%.

l 229-231: As this are a very vital parts consider mentioning them earlier in your protocol where the preparation of the ureter is described.

Response: Thanks for the reviewer’s suggestion. We describe that we should preserve the peripheral connective tissues of the ureter in protocol 1.9.

l. 241: consider changing …heparin solution can be dropped…. to heparin solution must be dropped…. as it is critical to reduce the likelihood of thrombosis.

Response: Thanks for the reviewer’s suggestion. We change “can” into “must” in this sentence.

[bookmark: _Hlk90924551]l. 259: Consider including this reference by showing the advantages/disadvantages of you protocol to this newer protocol: Ahmadi, A. R., Qi, L., Iwasaki, K., Wang, W., Wesson, R. N., Cameron, A. M., & Sun, Z. (2019). Orthotopic Rat Kidney Transplantation: A Novel and Simplified Surgical Approach. JoVE (Journal of Visualized Experiments), (147), e59403.

Response: We include this reference in Discussion section. Ahmadi, A. R et al anastomose the ureter using a cuff method. This method does not need stiches and simplifies the procedure. However, the thinness of the ureter increases the difficulty in producing the cuff and anastomosis, also limiting application of this implant operation.

Reviewer #2:
Manuscript Summary:
Thank you for the opportunity to review the manuscript entitled, "A rat orthotopic renal transplantation model for renal allograft rejection." Overall, this a well-organized and interesting technical exercise in renal transplant in a large rodent setting. The authors detail the procedures and advantages relatively clearly. The specific innovation here is the vascular anastomosis in end-to-end fashion as well as the bladder anastomosis. I have a few questions/comments below.

Major Concerns:
None identified.

Minor Concerns:
1. Section 1.4: the authors use the authors use the term 'cut' in line 94. Surgically, the term 'incision' may sound better.

Response: Thanks for the reviewer’s suggestion. We have replaced “cut” into “incision”.

2. Section 1.8: The term 'cutting off' is used repeatedly throughout the manuscript. Surgically, the term 'transecting' may sound better.

Response: Thanks for the reviewer’s suggestion. We have replaced “cutting off” into “transsecting”.

3. 2. Recipient procedure. It would be helpful for the casual reader to understand up front the intention is to perform a native nephrectomy prior to implantation of the donor kidney.

Response: We indeed performed a native left nephrectomy of recipients in step 2.2 to 2.4, which is prior to implantation of the donor kidney.

4. Line 140: 'anastole' is confusing.

Response: We first stitch the end of the donor ureter using a 4-0 Polyamide Monofilament suture as a tow to drag the end pass through the “chunnel” of the recipient`s bladder as described in Figure 1C. Once we cut off the end of the donor ureter with the suture outside the recipient´s bladder, the donor ureter will automatically go back into the recipient bladder.

5. 2.10, line 145: Ice probably isn't necessary here as the kidney is already reperfused?

Response: We deleted the redundant step in the revised protocol section.

6. Line 213: Are there fluid requirements during the procedure?

Response: Buprenorphine and Penicillin in this step are t end-products forinjection prepared by pharmaceutical manufacturers. No fluid is used to prepare the injection.

7. Line 157: total survival is listed at 90%. Over what time frame is this measured?

Response: In this model, the right kidney of the recipient is not resected, hence, the recipient should survive even the left renal allograft is rejected. To observe the chronic allograft nephropathy, we sacrifice the recipient rats after ten weeks of transplantation. Consequently, the endpoint to measure the survival rate is ten weeks after transplantation.

8. Figure 1. Legend, 'cutting off', again this term can be optimized from a surgical standpoint.

Response: Thanks for the reviewer’s suggestion. We have replaced twice “cutting off” in the legend to Figure 1into “transsecting”.

9. Line 231: 'segregate too clean' is confusing?

Response: This concern is important. “Segregate too clean” means completely segregate the connective tissues of the donor ureter. We have changed the inappropriate statement into “completely segregate” in the revised manuscript.

10. Figure 1. It would be helpful is this had a label of figure 1. The current images are small and difficult to understand.

Response: We add a label for each panel of Figure 1.

11. A separate figure for the bladder portion may be helpful is it is difficult to see In the video portion.

Response:  We have drawn a “chunnel” in the revised Figure 1C to help to understand the procedure. 

Reviewer #3:
Manuscript Summary:

Major Concerns:

Minor Concerns:

Dear authors, after reading your paper, we are pleased with your achievement. First of all, the model in this paper does not need to block the receptor's blood vessels and the operation is simple. However, the existing evidence from this article does not seem to prove that it has no effect on lower limb circulation; Secondly, the changes of postoperative complications were not compared between this model and other models. That's all, thank you!

Response: These concerns are important. Because we do not clip aorta and inferior vena cava, the operation physiologically does not interfere with lower limb circulation. Recipient rats move activity is normal after operation indicating the good lower limb circulation.
The major postoperative complications are similar among different orthotopic renal transplantation techniques in rat, including bleeding, urine leakage, thrombosis and hydronephrosis resulting from ureter anastomosis. In contrast to anastomosis of the donor renal artery and renal vein to the recipient renal artery and inferior vena cava (Daniller, A, et al), our technique mildly increases the thrombosis in renal vessels because of the thinness of anastomosis, but avoids the interference with lower limb circulation. In contrast to anastomosis of renal artery and renal vein using a cuff method (Kamada, N, et al), our technique decreases the twist of vessels. In comparison with end-to-end anastomosis of the ureter using a cuff method (Ahmadi, A. R. et al), our technique mildly increases the stenosis of ureter anastomosis but reduces the difficulty in operation. We compare these differences in the revised Discussion section.

