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Dear Editor and Reviewers:

We appreciate your review of our manuscript entitled: “Refining the Procedures for Intrahepatic Islet Transplantation in Mice.” Thank you for your valuable comments. We have revised the manuscript based on your comments. Below are our point-by-point answers to your comments:

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.
Answer: We have proofread the manuscript as suggested.

2. Please define all abbreviations before use.
Answer: This has been done.

3. Please provide details about the age, sex, breed of the mice used.
Answer: This has been done.

4. Line 106: Consider providing a short background about how the islet cells were obtained and cultured. Previously published literature can be cited.
Answer: This has been done.

5. Line 139: How much blood should be drawn?
Answer: During islet infusion, 20-50 l of blood was drawn during the infusion. This information was added in the revised manuscript.

6. Line 152: Step heading is missing.
Answer: This was corrected.

7. Use “mL” instead of “ml”. Add a single space between the quantity and its unit. E.g. “5 mm” instead of “5mm”.
Answer: This was corrected.

8. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary. Please refrain from using bullets or dashes. Please combine some of the shorter Protocol steps so that individual steps contain 2-3 actions and maximum of 4 sentences per step.
Answer: This has been corrected.

9. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials. E.g. Eppendorf, Keyence, etc.
Answer: Acknowledged.

10. 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.
Answer: This has been done.

11. Please add scale bars to figure 4.
Answer: This was done. 

12. Do not embed tables in the text. Instead, upload them separately through the editorial manager, and refer to them in the protocol.
Answer: Table was uploaded separately.

13. Please sort the Materials Table alphabetically by the name of the material.
Answer: This has been done.

14. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage (YEAR).] For more than 6 authors, list only the first author then et al. Do not abbreviate journal names. Do not use “&/and” in the author list of the references. Please include volume and issue numbers for all references.
Answer: The references have been formatted using endnote style for JOVE.


Reviewers' comments:
Reviewer #1: 
Manuscript Summary: Learning about the procedure of intraportal islet transplantation is important for islet researchers, it reflects on the model of clinical islet transplantation. It is suitable for using in islet studies about ischemia, hypoxia and innate and acquired immunity. I agree with the validity of this model as intraportal islet transplantation and hope some opinions/answers for my comments about this protocol following,
We appreciate the positive comments. 

Major Concerns:
1. I wish to know how do you collect islets in syringe for islet transplantation. I agree with using 27G needle for transplantation (larger needle may cause bleeding because of the hole size of penetrated site and smaller may break islets at passing through the needle), but I think 27G needle may be too small to collect islets completely in the syringe (especially collect larger islets).
Answer: We appreciate the critical point. We could use a 27G needle to collect islets since the majority of handpicked islets have a diameter between 100-200µm. The inner diameter of a 27G needle is 210µm (190.5-228.6µm). It is known that in mammals the typical size of an islet of Langerhans lies between 100 and 200μm, regardless of species (1). We corrected the needle size in the Table of Materials.

2. induction of diabetes: I think 125 mg/kg and 225 mg/kg injection may be done by one injection, not continuous 5 times injection. Please describe.
Answer: We agree with the comment. In our studies, 125 mg/kg and 225 mg/kg of STZ were given as one dose and 40mg/kg/day of STZ was given as multiple doses. We corrected the text as following:

· For mouse recipients with fatty liver disease: Multiple low-dose (40 mg/kg/day, i.p,) for 5 consecutive days; 
· For NOD-SCID recipients: 125 mg/kg of STZ, once i.p. 
· For C57BL/6 mice: 225 mg/kg of STZ, once i.p. 

3. I think collecting human islets in similar size (larger islets may embolize portal vein) is difficult. Purity also affects the therapeutic effect of islet transplantation (lower purity does not contribute to the good outcome of islet transplantation). Please describe the information about the both human and mouse islets including the purity, size and how to regulate them...
Answer: To achieve high purity with desired size, the islets were handpicked under a stereo microscope, which ensures that the islets are nearly 100% pure and their size is approximately 50-200 µm in diameter. This handpicking procedure is the regulation process for purity and size selection.


Reviewer #2: 
Manuscript Summary: Wenyu Gou et al. presented two methods to stop bleeding post-portal vein infusion of islet grafts in mice. Mouse islet transplantation is a technically challenging procedure. Compared to implanting islet grafts under the kidney capsule, infusion of islet grafts through portal vein is more clinically relevant. The refining procedures described in this paper could help others increase the success of intrahepatic islet transplantation in mice. The manuscript is well-written. The protocol is clearly described. However, minor revision is needed.

Minor Concerns: 1. What is the size of the insulin syringe needle used for portal vein injection (in line 113, step 2.5)? In the discussion (line 241-243), the authors stated that the needle size has to be at least 27G because the islets can be as large as 400um in size, but the listed insulin syringe in the supplemental table is with 31-gauge needle. Please clarify. 
Answer: We apologize for the mistake. An insulin syringe with a 27G needle was used for the experiments. We updated this information in the discussion and supplemental table.

2. What is the volume of the blood drawn into the syringe (line 139, step 3.7.1)?
Answer: The volume of blood drawn into the syringe is approximately 25-50µl, which is enough to mix islets before infusion.

3. What is the approximate size of the Gelfoam that used to stop bleeding (line 145, step 3.7.5)?
Answer: The size of the Gelfoam used to stop bleeding is approximately 0.5cm x 0.5cm. We have added this information to the revised manuscript.


4. The headline for step 3.9 is missing (line 152).
Answer: This error has been corrected. Please see the updated manuscript for the correction.

5. What is the volume and temperature of the normal saline added to the peritoneal cavity before closing (line 163, step 3.11)?

Answer: We generally leave 0.5 mL of sterile warm saline (36-37 °C) in the abdominal cavity before closure. This information was added to the protocol.

6. Please provide the analgesia regimens and timing given to the recipient mice post-surgery.
Answer: The analgesia regimen used is Buprenorphine (0.5- 1 mg/kg, i.p), and this regimen was administrated every 12 hours for 48 hours after surgery. This information was added to the manuscript.

7. How long does it take to complete the procedures?
Answer: The whole infusion procedure takes between 15-20 mins to complete. This information was added to the manuscript.

8. In lines 241-243, a needle size of at least 27G is needed to "avoid" or to "ensure" the islet products' smooth flow?
Answer: This has been corrected.

9. In Figure 1 A&C, the fonts are not very reader friendly. Please use the formal font (Arial or Calibri) rather than the handwritten font.
Answer: We have revised the fonts as suggested.

10. Insulin staining histology should be provided.
Answer: An insulin staining histology was included in Fig 4. 


Reviewer #3: 
The efforts to redefine the technique of intraportal islet transplantation in rodents and to provide visualization of the methods might help others utilize this more clinically relevant animal model of islet transplantation, so the article has a relevant goal. However, there are major and minor concerns that should be addressed before the article could be published, described below:

1. The authors are claiming that by proposing the modifications in the procedure for islet intrahepatic transplantation in mice, they could reduce early mouse mortality from 10-30% to <5% (lines 236-237). However, the authors are not presenting the results confirming the improvement. The protocol for intrahepatic islet transplantation in mice was already published in JoVE Journal 1. The authors of submitted article are claiming that their methods are improving the mice mortality in comparison to the method published earlier (lines 65-67), but are not providing the results supporting that their methods are improving the mortality. It would be beneficial if the authors could show the percentage of mice with surgical complications after the intraportal islet transplantation and compare it for the 3 groups: without modification, after modifications: described as Method A (bleeding stopped with the gel form) and described as Method B (bleeding stopped with fat pad) with assessing also the procedure outcomes (glycemic control).

Answer: This is a great point. We want to clarify that our goal was to present alternative methods that can better ensure mouse survival after transplantation. If the bleeding was not appropriately stopped, 10-30% of mice would die. When bleeding occurred, 13 in 14 mice died within a couple of days post-surgery. In contrast, methods A and B prevent bleeding and reduce mice mortality. In study reported in (2), the authors lock portal vein bleeding by pressing the portal vein for 6 mins after transplantation, which would cause warm ischemia in the liver. Normal glycemic control can be achieved if enough islets were transplanted. 

2. The language of article is not always clear and several sentences should be corrected:

- Page 3. „Abstract" Lines 33-34 "In this study, two improved procedures that target the major technical difficulty, post-infusion portal vein bleeding, are demonstrated."
Answer: This has been corrected in the revised manuscript. 

Line 40-43 "In addition, this study shows the distribution of islet grafts in whole live section to offer guidance on how to locate islet graft post transplantation for analysis. Evidence of islet thrombosis post-transplantation, a typical feature for intrahepatic islet transplantation, is presented."
Answer: We have revised this.

- Page 4 "Introduction" Line 64: "Khatri and colleagues showed how to perform intraportal transplantation recently. - Step 1.3. STZ Injection
Please re-write the sentence" 1.3.1. Load the STZ solution into a 1 ml syringe accordingly to body weight.
Answer: We have corrected these sentences.

5. The figure 1 is lacking a good resolution to be readable.
Answer: We have changed the resolution of figure 1.

6. The figure 2D is not relevant for the article and could be skipped.
Answer: We have deleted Figure 2D as suggested.

7. Suggestion for minor correction to improve the protocol: Section 1.2 Prepare fresh STZ
to make the protocol easier to follow, I suggest moving the part with the STZ doses for the different mouse strains with the example, directly under the step 1.2.1.
Answer: This has been revised.

Under the section 1.2.3 the table with the volume of STZ solution that should be given to the mouse accordingly to the body weight, should be moved.
Answer: This has been removed. 

8. "2.1. Gently scrape islets attached to the cell culture dish" - islets are non-adherent and should not being attached to the culture dish, scraping shouldn't be needed; usually before hand-picking islets are just mixed in the culture medium. Please correct this step.
Answer: Islets attach to a normal cell culture dish loosely after culturing for a couple of days. Therefore, we have to gently scrape islets from the cell culture dish. If islets are cultured in a non-adherent dish, they don’t need to be scraped off.
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