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Title: “An Unbiased Approach to Analyze Intestinal Inflammation in a Murine Dextran Sodium Sulfate-Induce Colitis Model”.

We would like to thank the reviewers for their comments. Below is a point-by-point response to the reviewer’s comments. Additional information and discussion points are included in the revised manuscript and are highlighted in red color.
Response to the reviewer’s concerns:

Reviewer #1: 
This manuscript describes a method to accurately and reproducibly measure histological damage in colonic tissue from mouse models of colitis. This is important, as the authors state, since assessment of histological damage is reported using various methods, is subjective, and since investigators often use segments of colon rather than the entire length, is open to sampling bias. Standardization and simplification of the method would be very helpful to investigators.
Response: Thank you for this positive comment. 

1. The authors should indicate the temperature that should be used for steps 1.7 to 2.2. Should the tissue be kept on ice or is room temperature ok?
Response: The dissected colon should remain at room temperature while completing the Swiss roll procedure. This statement has been added to section 1.6 of the revised manuscript.

2. The authors refer to "perpendicular sections" in 2.10 (Figure 1I-J). It is more accurate to say that this example is an oblique section.
Response: As recommended, we have changed this sentence to “oblique section” in section 2.10, figure legend 1I, and the discussion.

3. It would be helpful if the authors were to indicate that the Aperio ImageScope software is free the first time it is mentioned (line 179). Readers might assume this is an expensive analysis program and be turned off at the outset.
Response: Thank you for this comment. We now mention this in the summary and at the end of the introduction.

4. Is it safe to assume that the method can be used on regular histological micrographs (is a digital scanner necessary)? This could be discussed.
Response: Thank you for this comment. We added the paragraph in the discussion section.

[bookmark: _GoBack]Any instrument that enables to capture the entire length of the Swiss roll and provides the resolution needed to magnify the tissue to visualize the crypt architecture is adequate for evaluation of the Histological Colitis Score. Some microscopes allow the overlap of small images and reconstruct entire tissue sections. However, the resolution of these images might be poor after increasing magnification to score the tissue. Additionally, the overlap of sections may not be perfect, leaving areas of tissue that are not well defined and impossible to accurately score.

Reviewer #2: The sampling and pathological evaluation of samples taken from animals at autopsy is very underestimated issue. It can importantly contribute to irreproducibility of the study results. Authors expose that for accurate interpretation of damage caused in the colon, the whole length of colon needs to be histologically evaluated to get more reliable results. I agree with authors opinion. Authors thus demonstrated step by step description how to perform Swiss role method (which is already known) and histologically evaluate slides with the help of the computer program. Authors also provide one formula and propose that such evaluation can be done by researchers and not pathologists.
1) Please be aware that DSS model do not develops ulcers but erosions - lesions do not penetrate muscularis mucosa - so please use histologicaly adequate terminology.
Response: We agree that erosions represent superficial injury while ulcers are associated with deeper injury. However, in DSS colitis, we think it is fair to qualify areas of complete loss of epithelial crypts with inflammation extending into and through the muscularis mucosa as severe erosions or “ulcers”. To better illustrate the inflammation and injury in DSS we now provide higher magnification images in figure 3 showing inflammation extending into the muscularis mucosa as well as areas of crypt loss in the distal colon in acute DSS colitis. However, the reviewers point is well taken and there are also many areas with more superficial epithelial loss that clearly represent simple erosions. We now refer to such areas as erosion/ulceration to avoid confusion. 

2) Line 117: Cutting colon next to the anus - cutting colon from abdominal cavity without cutting the pelvis is a subject of bias
Response: We cut the pelvic bone in order to dissect the colon. We now include this information in section 1.5 of the revised manuscript.

3) Where and how authors get the formula how to calculate histological colitis score? Please explain? Having a formula without any explanation why erosion needs to be multiplied by factor of two and not three or four is a bit unprofessional.
Response: We respectfully take odds with the comment that our scoring proposal is unprofessional. In many characterizations of histopathology, scoring has been used to signify disease or not, or mild, moderate, or severe disease. While such scoring can be viewed as arbitrary since the exact contributions of each parameter is not necessarily specific, we have proposed a simple scoring system that places more weight on erosion/ulcer than mucosal inflammation/injury based on a reasonable assumption that complete loss of the epithelium results in maximum loss of barrier integrity, for which we have arbitrarily assigned a values of 2x compared to injury alone. True, we don’t know what the exact contributions to disease morbidity are, this scoring system allows for consistent and reproducible data representation that mirrors % inflammation/injury and erosion/ulceration as highlighted in Fig 4F. We have now added a comment on our rationale for numerical assessment in section 3.9.

4) Lesions and the severity of lesions or development of inflammation or erosion depend on the timepoint when study ends. As it was demonstrated in the paper, in first days we can see damage and few inflammatory cells, following by inflammation and few days later erosions develop. Several days or weeks after induction of the disease we can see selrecovery or in case of progression of the disease we can see chronic inflammation of different severity and not erosions. Also inflammation can range from mild to severe, which significantly affect the health state, but author did not evaluate this issue. Near the anus we can obsere also squomase metaplasia. How to evaluate this lesion?
Response: We agree that the inflammatory response and injury depend on the time point of when the study ends. However, in our hands and highlighted in this manuscript, clinical disease severity most closely correlates with mucosal inflammation/injury and erosion/ulceration. This is the simple point we are making and have added comments to better highlight this association in section 3.9.  Regarding squamous metaplasia, we have not observed this in acute DSS colitis, and the squamous epithelium is naturally present in the distal rectum near the anus.  

5) Authors did not propose what to do with the Payers patches or lymph nodes that are usually present in the normal colon as well as injured colon.
Response: Peyer’s patches are localized to the small intestine where as in the colon collections of lymphocytes are referred to as lymphoid aggregates (LA) or isolated lymphoid follicles (ILFs). We have not seen a clear correlation of between the numbers of LA/ILFs and clinical disease severity in DSS colitis. Indeed, the number of ILFs can vary significantly between mice raised in different animal facilities. We comment now comment on this in the revised manuscript on section 3.9. 

6) I do not agree with the authors that evaluation of the histology can be done by researchers and not pathologists - According to my opinion the main problem in research is that samples are not evaluated by pathologist but scientist or researcher - I have seen many papers that reported transmural inflammation and demonstrate transmural inflammation with figures -but on figure there was Payer patch and not transmural inflammation. There can also be technical artefacts on the slides, which can be recognized and correctly interpreted only by experienced pathologists but not by researcher. And if there will appear new pathology it will be unrecognized and missed by a researcher, which is again unprofessional and does not contribute to validity and quality of the scientific work and justification of animals used. Please reconsider the consequences of such statements.
Response: Two of us are experienced GI pathologists and, as indicated in the manuscript, we have proposed this protocol for generation of objective and reproducible data since current methodologies rely on limited histologic scoring of small segments of the intestine. Importantly, we demonstrate that the fraction of ulcerated and injured mucosa relative to the complete length of the colon closely parallels clinical findings such as weight loss amid DSS-induced disease progression. We believe these are simple parameters that can be easily and widely adapted in the research community. However, we appreciate the reviewer’s comments and have tempered our statements and added a statement encouraging pathologist interpretation and researcher education in using this scoring method in the fourth paragraph of the discussion section.
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