RESPONSE TO EDITOR AND REVIEWERS:

We thank both the editor and reviewers for their thorough and helpful comments, which have significantly improved the quality of the manuscript. This is our point-by-point response to comments and the corresponding modifications introduced in the revised manuscript. 

EDITOR

Editorial comments:
Changes to be made by the Author(s):

Comment 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.
Response 1: 
We have thoroughly proof-read and edited to address the above. 

Comment 2:
 Please define all abbreviations during the first-time use.
Response 2: 
We have thoroughly edited all working parts of the manuscript to ensure that all abbreviations are defined during the first-time use. 

Comment 3: 
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.
Response 3: 
We thank the editor for this critique. We have thoroughly restructured the introduction to address the above suggestions. We have taken heed to make the introduction less focused on graft-versus-host disease and of broader relevance to the readership of JoVE. Overall goals and rationale (lines 61-81), advantages over and context relative to existing/published methods (lines 105-112), and information highlighting the specific applications of this method (lines 110-112) have been emphasized to provide context to the readership.

Comment 4:
Please include an ethics statement before your numbered protocol steps, indicating that the protocol follows the animal care guidelines of your institution.
Response 4: 
We have included this ethics statement above the Protocol section (lines 114-117) of the revised manuscript.


Comment 5:
 JoVE cannot publish manuscripts containing commercial language. 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 and Reagents. For example, Falcon, Nitex, Percoll, etc.
Response 5:
We have removed all commercial language from the new manuscript. We have substituted commercial brands with the following:
Falcon tube polypropylene conical tube.
Nitex filter  filtration fabric cell strainer.
PercollSilica-Based Density Separation Media/gradient.

Comment 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 6: 
We have edited all working parts of the protocol to ensure that each step starts in the imperative tense. “NOTE” is now used sparingly throughout the protocol, only where necessary to bring attention to key points where protocol error can occur if not emphasized. 

Comment 7: 
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.
Response 7:
We have edited to ensure that the numbering follows the JoVe Instructions for Authors. 

Comment 8: 
Please make subheadings and then steps in the protocol section.
Response 8:
We have included subheadings to conceptually organize steps in the protocol section. 

Comment 9: 
The Protocol should contain only action items in complete sentences that direct the reader to do something.
Response 9: 
Only action items in complete sentences have been included. Conciseness was prioritized.

Comment 10: 
The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please ensure that individual steps in the protocol contain only 2-3 actions per step and a maximum of 4 sentences per step.
Response 10:
We have edited heavily for conciseness and active tense, with the goal that sections are discrete and easy to follow.

Comment 11:
Please revise the protocol text to avoid the use of any personal pronouns in the protocol (e.g., "we", "you", "our" etc.).
Response 11: 
Personal pronouns have been removed in this revision.

Comment 12:
Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed?
Response 12: 
In revising the manuscript, we have paid attention to provided precise details in each step such that the reader should be able to visualize the protocol steps succinctly. 

Comment 13: 
Step 1: Please write in complete sentences or make a table in .xlsx format and upload it to the editorial manager account separately. Refer the table wherever required.
Response 13: 
We thank the editor for this helpful organizational guidance. We have created a table as a .xlsx file entitled “Solutions Preparation Table”.

We refer the reader to this table in lines 120 to 124:
1.1 Mix and prepare the Colon Buffer, Silica-Based Density Separation Media 100%, Silica-Based Density Separation Media 66%, Silica-Based Density Separation Media 44%, Collagenase Digestion Buffer and FACS Buffer as described in the Solutions Preparation Table.

Comment 14:
 2.1.1: Do you clean the area with ethanol? Do you remove the fur? Please write all the steps
Response 14:
We have clarified these points in revised steps 2.2-2.3 (lines 145-152).

Comment 15:
2.1.2: Do you first perform the incision in the skin? Please write all actions
Response 15: 
We have clarified these points in revised steps 2.2-2.3 (lines 145-152).
 
Comment 16: 
Please use the symbol µ instead of u for micron throughout the manuscript.
Response 16: 
We have utilized symbol “µ” in place of “u” for “micron”, throughout.

Comment 17: 
13-18: Please explain the gating strategy for FACS.
Response17:
We have included in Figures 1 and 2 a visual outline of the step-by-step flow cytometry gating strategy used for each set of data shown.
Comment 18: 
There is a 10-page limit for the Protocol, but there is a 2.75-page limit for filmable content. Please highlight 2.75 pages or less 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.
Response 18:
The most essential protocol steps for video filming have been highlighted green in the attached revision.

Comment 19:
Please describe the result with respect to your experiment, you performed an experiment, how did it helped you to conclude what you wanted to and how is it in line with the title.
Response 19: 
We have made the following changes to the representative results section so that we are appropriately describing the result with respect to.

Comment 20: 
The protocol ends at trypan blue staining. Please provide the result for the same.
Response 20:
We thank the editor for this suggestion. In response to this request and that of another reviewer, we originally performed studies with both Trypan blue staining and with flow cytometry. This data revealed the flow cytometry was much more sensitive for detecting differences in viability between mononuclear leukocytes isolated between differing protocols. Therefore, we have elected to show details of the more sensitive comparison (Figure 1). This shows representative images and a graphical representation of Annexin V (apoptosis) versus Live/Dead Blue (necrosis) staining for the evaluation of cell death when the protocol uses either Collagenase E or D with or without DNAse 1. Median values for key parameters represented in this figure are also included in the Results section.

Comment 21: 
How do you figure out that the cells isolated are actually Lamina Propria? Do you perform any marker studies? Please include protocol and the results for the same.
Response 21: 
We are unaware of any useful marker that dependably differentiates LP lymphocytes from lymphocytes of other origin in the colon. We have removed reference to LPL throughout the manuscript, rewording this more accurately as “mononuclear cells” (MNC).

Comment 22:
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].”
Response 22:
The American Association of Immunologists, Inc., has granted permission to reproduce Figure 1 from that manuscript (Figure 3 in the current JoVE manuscript) from the article “Recipient Myeloid-derived Immunomodulatory Cells Induce PD-1 Ligand-Dependent Donor CD4+Foxp3+ Treg Proliferation and Donor-Recipient Immune Tolerance After Murine Non- myeloablative Bone Marrow Transplantation”. We have uploaded the relevant documentation of explicit permission with the resubmission documents.

Comment 23:
As we are a methods journal, please revise the Discussion to explicitly cover the following in detail in 3-6 paragraphs with citations:
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
Response 23:
We thank the editor for this critique. We have thoroughly revised the Discussion to include all of the points listed. 

Comment 24:
Please remove the embedded Table from the manuscript. All tables should be uploaded separately to your Editorial Manager account in the form of .xlsx file. Each table must be accompanied by a title and a description after the Representative Results of the manuscript text.
Response 24: 
We have removed all tables from the manuscript and have uploaded appropriately. 

Comment 25:
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.
Response 25:
We have edited all references to ensure they are in compliance with JoVE’s guidelines for citations and references. 














REVIEWER #1

Reviewer #1 Comment 1:
The manuscript describes a method for the isolation of LPMC from murine colon. The presented protocol is clear described, but this is all and the manuscript raises some critical questions. 

Not mentioned is the clumping by the authors after the collagenase digestion step. 
DNase I is not included in the protocol as this also reduces cell clumping.
The authors announced in the abstract that by this protocol a significant number of viable lymphocytes could be isolated, but no figures or data to underline the viability is shown. How is the survival rate of LPMC's from their protocol? What about apoptotic and necrotic cells?
The novelty character of the presented protocol is less as there exist several manuscripts since last century, which describes the steps better. Not even the key papers in this field are mentioned like Bull et al. 1977 JCI or Davies et al. 1981 GUT.
Response 1:
We have conducted a widespread literary search to be able to report the trypsin activity and any other data to pertaining to Collagenase E, Type VIII, especially in comparison to Collagenase D. However, search results were not successful in locating such information.  We have chosen to address your concerns about the use of Collagenase E in comparison to Collagenase D with and without DNAse 1 in an experiment to compare the output result. Representative results are provided in Figure 1 and cumulative findings on necrosis discussed in the Results section of the manuscript. 

We have also chosen to cite the key papers in the field as mentioned, in both the Introduction and in the Discussion (where we compare the current protocol to those published methods to point out salient differences). 














REVIEWER #2
Reviewer #2 Comment 1
Manuscript Summary:
This is a well described procedure to isolate LP cells from the colon. As seen from the results, there is a good yield of cells from the colon. I have a few minor comments that will improve the readability of the manuscript
Major Concerns:
none

Minor Concerns:
Comment 1: 
The first half of the abstract (and introduction) talks about transplantation, allo-HCST, engraftment etc., which is not relevant to the question addressed in this paper. The abstract should be kept general and discuss the importance of isolating cells from different regions of the intestine. For example, small intestine is well studied but no methodology exists to isolate cells from the colon. The relevant details about the stem cell transplantation and GVHD etc can be mentioned in the results sections, just enough details to help the readers understand the FACS data and the context. I suggest these sections be edited. The discussion is well written and very clear. Maintain the same tone for the intro and results.
Response 1: 
We thank the Reviewer #2 for this critique. We have thoroughly restructured the introduction and abstract to include all suggestions made. 
We have kept our description of allo-HSCT in the results and discussion and minimized such in the introduction. In the introduction we have focused on applications of this protocol to study other sources of gut inflammation in the gut to convey an overarching sense of what models are suitable for the application of the proposed methods. 

Comment 2: 
To be consistent, on line 212 what is the recipe for your FACS Buffer? I would suggest mention that on line 114 along with the other solutions. 
Response 2: 
We thank Reviewer #2 for this critique. We have mentioned the FACS Buffer on line 123. We have also uploaded a table in the .xlsx file entitled “Solutions Preparation Table”, which includes the recipe for FACS buffer.  

Comment 3:
Will this protocol also work for isolation of cells from the small intestine? If so, this should be mentioned in the results or discussion. 
Response 3: 
We thank Reviewer #2 for this particular question, which helps to clarify the novelty of the protocol in a way we had not considered presenting earlier. Yes, this protocol will work for the isolation of cells from the small intestine, but with modification. This is a uniqueness of the protocol in that, using the same reagents, one could potentially isolate MNC reproducibly and with good viability from both the small and the large intestines of the same animal on the same day. This allows simultaneous study of MNCs isolated from both organs using one isolation effort. We have referenced this novelty in the introduction (lines 96-98), specific protocol modifications in the discussion (lines 472-475), and relevance to murine gastrointestinal model research (lines 477-4780).
REVIEWER #3
The method describes how to isolate lymphocytes from colonic lamina propria in mice. The steps listed in the procedure are clearly explained and the protocol should lead to the described outcome. However, some minor points need to be improved:

Comment 1: 
The title should indicate that the method allows isolation of mononuclear cells including lymphocytes.
Response 1:
We thank Reviewer #3 for this critique of the title.  We have updated the title accordingly.

Comment 2: 
 In the abstract, "auto-immune conditions" should be removed since Crohn's disease and Ulcerative Colitis are not autoimmune diseases as usually defined by immunologists (lines 105-106 in the text).
Response 2:
We have removed “auto-immune conditions” from the text when describing Crohn’s disease and Ulcerative Colitis. We have instead referred to these conditions as inflammatory bowel diseases.

Comment 3:
In the figure 1, it would be useful to mention in the legend that FACs analysis has been performed on mononuclear cells isolated from colon of only one mouse.
Response 3: 
Wherever possible in all figure legends including Figure 1, we have clarified that representative plots or data are from N =1 mouse.

Comment 4: 
To my opinion the legend of the Figure 2 should be improved to be more intelligible for the readers, even if this is a technical analysis. For example, the authors should indicate that donor C57BL/6 mouse splenocytes are H2Kb+, explain what total lymphoid irradiation is and in this latter case, why only CD4+ T lymphocytes are present after transplantation etc.
Response 4: 
We thank Reviewer #3 for bringing this lack of clarity to our attention. We have edited the figure legend to explicitly state that C57BL/6 mice are H-2Kb+. In the beginning of the representative results section, we have also explained the difference between TBI and TLI and elaborated why the CD8+ T cells accumulation is decreased (significance of the results), etc, so that the reader is given better context.
Some specific edited regions may be reviewed as follows: 
Lines 390-393:
“(A) Representative FACS plots of CD4 and CD8 staining of gated H-2Kb+TCRαβ+ cells from donor H-2Kb+ C57BL/6 mice in spleen (top row), mesenteric lymph node (MLN) (middle row), and colon (bottom row) of recipients at day 6 after conditioning and transplantation. Percentage of cells in each gate is given above the gate.”
Lines 3150-325:
“Figure 3 shows an extended application of this method in historic data from our group using the presented protocol to compare accumulation of GVHD-inducing CD8+ versus CD4+ donor-derived T cells in the colon of BALB/c mice either protected or not protected from GVHD by the pre-BMT treatment preparative (conditioning) regimen.12 The tested preparative regimens included 800 cGy/myeloablative total body irradiation (TBI800) or non-myeloablative TBI (400TBI), as well as nonmyeloablative conditioning using total lymphoid irradiation (TLI) in which irradiation was delivered to the lymph nodes, thymus, and spleen with shielding of the skull, lungs, limbs, pelvis and tail. All conditioning was combined with anti-thymocyte serum (ATS), an immunomodulating agent.  As early as day 6 after BMT, this colonic MNC isolation protocol resulted in robust flow cytometric analyses as compared to identical analyses on more lymphocyte-enriched GVHD target organs such as spleen and mesenteric lymph nodes (MLN) (Figure 3A).20 Reproducible isolation of colonic MNC across BMT recipients (n = 7-10 per treatment group) allowed for a robust statistical comparison of absolute numbers of donor CD8+ effector T cells between different pre-transplant conditioning treatment groups (Figure 3B), yielding important data on immune phenotypes that led to key studies revealing the innate immune mechanisms of GVHD protection from TLI as opposed to TBI pre-BMT conditioning.20 ” 

Comment 5:
Finally, it would be useful to also indicate the absolute number of T cells that can be recovered in the small intestine to compare it with the colon.
Comment 5: 
[bookmark: _GoBack]This protocol can also be applied for the isolation of cells from the small intestine, but with modification. In the discussion portion, we have referenced this particular modification with estimated absolute number of T cells that can be recovered in the small intestine (lines 474-476).
 
