First and foremost, the authors would like to thank the Managing Editor for considering our manuscript entitled “Visualization of estrogen receptors in the colon of mice with TNBS-induced Crohn’s disease by immunofluorescence” to be published in Journal of Visualized Experiments. We thanks the Reviewers’ for their valuable comments and suggestions on how to improve the manuscript. The manuscript has been rephrased and corrected accordingly and we hope that these improvements will recommends for further processing.
Responses to the Reviewers’ comments:
Reviewer #1:

Manuscript Summary: After brief introduction of TNBS-induced colitis model and macroscopic evaluation of colitis, Damian Jacenik at. al emphasized on describing an immunofluorescence staining of estrogen receptors in the colon from the TNBS-insulted mice. Although the protocol is of interest to some researchers, there are many important details should be addressed in this protocol.

Major Concerns:
1. For TNBS-induced colitis model part, should add pre-sensitization step. Additionally, it would be better to use 0.1 ml 30% ethanol in 0.9% NACL as a vehicle control, instead of 0.9% NACL. 
In numerous studies it was revealed that pre-sensitization step may be used to mimic the delayed type hypersensitivity reaction. In TNBS-induced murine model of Crohn’s disease without pre-sensitization step we observed a significant infiltration of the immune cells in the colon, which was determined by myeloperoxidase assay, as well as some disturbances at the molecular level manifested by increased expression of several cytokines, i.e. Il-1β, Il-6, Il-17 or Tnf-α in the colon of TNBS-treated mice in relation to untreated mice (reference PMID: 30179653, 30683828, 31043642, 28724693, 28333341). In our opinion, the reproducibility of the results presented in the previous and current works indicates that the experimental model used without the initial stage is proper. 
In our study 0.1 mL 30% ethanol in 0.9% NaCl as a vehicle control was used. The missing information has been added to the revised version of the manuscript:
[bookmark: _GoBack](line: 95-97) “Note: The catheter should be enter carefully approximately 3 cm into the anus. 4 mg of TNBS in 0.1 mL of 30% ethanol in 0.9% NaCl or 30% ethanol in 0.1 mL of 0.9% NaCl as a vehicle control were used.” 

2. The criteria of macroscopic evaluation should be cited properly, and the Table 1 should be expanded more detailly.
According to the reviewer suggestion table 1 has been improved.
3. Table of material should be included.

The material table has been added as a separate Excel file.

4. Why not use Swiss-rolling technique for colon preparation? It helps us to assess the complete colon tissues.

We agree that the Swiss-rolling technique helps in assessment of the complete intestinal or colonic sections examined. Nevertheless, in our study we used cross-section as an example and one of the possibilities to prepare murine colon for immunohistochemical staining using immunofluorescence. 

5. Please provide more clear figures, especially Figure 4. It is hard to tell the staining quality.

In the revised version improved figures have been added. 

Minor Concerns:
1. Line 85, the section title should be changed, since only TNBS-induced colitis model was described in this section.

According to the reviewer suggestion, title of subsection has been changed:
(line: 84): “TNBS-induced murine model of Crohn’s disease”

2. Should describe the function of DiOC6 (3).

The following explanation in the section Discussion has been added to the revised version of the manuscript:
(line: 361-367) “In these protocol three fluorochomes, i.e. DyLight 650 secondary antibody, DAPI as well as DiOC6 (3) are used. According to Table 3 DyLight 650 used for estrogen receptors detection is observed as a red dye with 654 nm excitation and emission at 660–680 nm. To stain cell nuclei and internal membrane DyLight 650 is used along with DAPI nuclear marker and DiOC6 (3) membrane marker. DAPI is observed as a blue dye with 405 nm excitation and emission at 460–480 nm. In turn, DiOC6 (3) is observed as a green dye with 485 nm excitation and emission at 538–595 nm.” 




Reviewer #2:

Manuscript Summary: The paper of Jacenik et al illustrates the best methods for the visualization of estrogen receptors in the colon of mice with Crohn's disease by immunofluorescence. From the methodological point of view the paper reports useful information. Additionally, the article is supported by excellent iconographic documentation.

Minor Concerns:
Just the following question may be moved: since Authors addressed their study to mice with normal mucosa and chemically induced Crohn's disease-like lesions, what was the difference in estrogen receptor pattern between the two condition and which patho-physiological implications may be extrapolated from the results of this study?

Several line of evidence suggest that estrogens play a role in the modulation of immune response and nuclear estrogen receptors, i.e. ERα, ERβ as well as membrane-bound estrogen receptor, i.e. GPER may be related to the development/progression of inflammatory bowel diseases. As we showed in our earlier work entitled “Sex- and Age-Related Estrogen Signaling Alteration in Inflammatory Bowel Diseases: Modulatory Role of Estrogen Receptors” (Int. J. Mol. Sci.; doi: 10.3390/ijms20133175 or PMID: 31261736) all estrogen receptors are expressed at the level of mRNA and protein in the colon of patients with Crohn’s disease and ulcerative colitis. Estrogen receptors profile appears to be associated with the progression of both Crohn’s disease and ulcerative colitis and expression of estrogen receptors is gender- and age-specific in patients with inflammatory bowel diseases. Our observations support hypothesis about crucial role of estrogens and estrogen receptors in the pathophysiology of colon. In these studies it has been shown that chemically-induced Crohn’s disease in mice and the downstream analysis such as immunohistochemistry may be useful approach for evaluation of localization of estrogen receptors and significance of estrogen signaling in colon. Some important differences in estrogen receptors localization were highlighted in our study. It was proved that ERα expression profile is different from ERβ and GPER expression profile. It may be crucial because ERα seems to be localized mainly in the cytoplasm of goblet cells in the colon obtained from control mice. On the other hand, during uncontrolled immune reaction when immune cells are recruited to the inflamed tissues and colon architecture is completely destroyed, as in the case of colon obtained from TNBS-treated mice, the cytoplasmic localization of ERα in goblet cells was not noted. On the other hand, it was demonstrated that estrogen receptors expression profile and/or activity modulation is associated with several processes including cell proliferation, epithelial-mesenchymal transition or immune response regulation (reference PMID: 27283988, 31226730, 31043642). Detailed description of the significance of estrogen signaling in murine model of Crohn’s disease is discussed in our paper entitled “G protein-coupled estrogen receptor mediates anti-inflammatory action in Crohn's disease” (Sci. Rep.; doi: 10.1038/s41598-019-43233-3 or PMID: 31043642). TNBS-induced murine model of Crohn’s disease can be used as a in vivo system not only for estrogen signaling investigation but also for novel agonists/antagonists evaluation or drug screening for other targets. 





Reviewer #3:

Manuscript Summary: This manuscript details a step-by-step protocol for performing immunofluorescent detection of estrogen receptors of TNBS-treated mouse colon tissue.

Major Concerns:
1. Antibody validation is key for correct interpretation of immunohistochemistry, and lack of appropriate validation is a major cause for irreproducible research. However, this aspect is completely missing from this protocol, and is not even discussed. In line with this, negative and positive controls to suport specific stainings are absent. The only control included is non-TNBS-treated mice colon tissue, which is not a control for antibody performance.

According to the reviewer suggestion the antibodies validation step was described in the section Representative Results “Estrogen receptor antibodies validation”: 
(line: 246-253) “Validation of the specificity of estrogen receptor antibodies used in the study was performed using MCF-7 cells. MCF-7 cells were chosen based on previous reports where several independent researchers found that estrogen receptors are present at the mRNA and protein levels. As shown on figure 4, the antibodies used in the study allow the detection of both nuclear estrogen receptors, i.e. ERα (Figure 4A) and ERβ (Figure 4B) as well as membrane-bound estrogen receptor, i.e. GPER (Figure 4C) in MCF-7 cells  Nuclear estrogen receptors are localized in the cytoplasm and nuclei and the signal from GPER staining is only preset in the cytoplasm of MCF-7 cells.”
(line: 257-260) “In addition to the positive control,  a negative control was also performed in which only the secondary antibody without primary one was used. Figure 5 demonstrated image of MCF-7 cells stained only with DyLight 650 secondary antibody and ProLong Diamond Antifade Mountant with DAPI.”
In the revised version of the manuscript iconographic documentation for antibodies validation, i.e. negative and positive control staining, has been added.
Required information regarding antibodies are also missing (lot number, mono or poly-clonality, species raised in, and species of epitope raised against). 

As suggested by the reviewer, a detailed description of the antibodies was added in Table 2.
Provider's webpage show that the antibodies used are raised towards either human or rat estrogen receptors, not mouse, and it is not convincingly shown that these are specific or even correctly detect mouse receptors. The non-expected staining pattern is indicative of unspecificity: A high cytoplasmic expression of ERalpha but without nuclear staining, and in tissue without clear support for ERalpha expression (literature nor mRNA evidence). Similarly, ERbeta shows only cytoplasmic staining while it is expected to be present in the nucleus of a minority of cells (the used antibody has further been shown to stain other tissues which do not have mRNA evidence of expression).

According to the provider’s website both antibodies, i.e. anti-ERβ (ab3576) and anti-GPER (ab39742) are recommended to study estrogen receptor expression/localization not only in human or rat but also in mouse cells/tissues. In line, anti-ERα antibody (ab75635) was also tested by some other customers using mouse oviduct/uterus sections. All information described above are available at the provider’s website:
· https://www.abcam.com/estrogen-receptor-alpha-antibody-ab75635.html
· https://www.abcam.com/estrogen-receptor-beta-antibody-ab3576.html
· https://www.abcam.com/g-protein-coupled-receptor-30-antibody-ab39742.html
There is a lot of  evidence from experimental studies using human and murine tissues as well as the Human Protein Atlas indicating that estrogen receptors are present in the colon of both species at the mRNA and protein levels (reference PMID: 31261736, 31043642, 31734251, 29122010, 28338111, 31678865). 
Classic estrogen receptors, i.e. ERα and ERβ, named also nuclear estrogen receptors are two first described estrogen receptors. Both nuclear estrogen receptors activated by ligands undergo conformational changes, heat shock proteins disconnection and homo- or heterodimerisation, before being translocated into the cell nucleus. Within the nucleus, they interact with the estrogen response element directly or indirectly by transcription factors leading to the regulation of target genes expression. It should be noted that “nuclear” description doesn’t mean that ERα and ERβ are present all the time in the cell nucleus but only upon activation nuclear estrogen receptors are observed in the nucleus. 
These statement is confirmed not only by several teams but also by us in additional experiments where we used MCF-7 cells and antibodies against estrogen receptors (Figure 4). On the figure below nuclear localization of ERα in the MCF-7 cells is shown using 3D visualization (Figure R1).
Figure R1. Representative 2D (A) and 3D (B) images of immunofluorescence staining of  ERα in the MCF-7 cells – detailed description can be found at the top of the images. White arrows – nuclear localization of ERα. Scale bars, 10 µm.



2. While the tissue used for ERalpha staining are cut well (so that the length of the crypt is visible), the other tissue stainings are not, contradicting the discussion of the importance of orientation of the tissue during embedding. Further, very different areas of TNBS treated colon are shown for the ERalpha and ERbeta staining, with nearly no normal structure/crypts, whereas GPER1staining sections exhibit clear crypts. The same type of areas should be shown for direct comparison.

In the revised version of the manuscript, all cross-sections obtained from control mice and TNBS-treated mice are in the same orientation, which means that the apical side is on the top of the figure. 
As suggested by the reviewer, a representative image of GPER staining representing an area similar to that of other estrogen receptors was added.
3. The control and TNBS figures in Figure 2 have completely different scales. They should be visualized with the same magnification.

According to the reviewer suggestion Figure 2 has been improved.

Minor Concerns:
* Official gene symbols should be included (ESR1, ESR2, GPER1)

In our paper we deal with proteins. However, according to the reviewer suggestion, in revised version of the manuscript official estrogen receptor gene symbols have been added to the section Introduction:
(line: 65-68) “The biological effect of estrogens is mediated by cognate receptors among which nuclear estrogen receptors (ERs), i.e. ERα (gene ESR1) and ERβ (gene ESR2) as well as G protein-coupled estrogen receptor, i.e. GPER (gene GPER1), characterized as a membrane-bound ER, are distinguished13,14.”

* It is not clear why the colon is cut into pieces instead of using the more favored Swiss-roll technology (3.1), or why an unusually long rehydrating process is used (4.2-3). This should be justified.

We agree that the Swiss-rolling is useful technique. Nevertheless, in our study we used cross-section only as an example and one of the possibilities to prepare murine colon for immunohistochemical staining. 
For the rehydration process, we evaluated several different combination of ethanol concentration and incubation time. The presented protocol contains a procedure that allows to get the best results.

* Table 2 should include information of catalogue number, species, mono/poly-clonality for each of the antibodies.

According to the reviewer suggestion table 2 has been improved.

* This is a model of Crohn's disease, but it is not Crohn's disease per se. Thus, Figure 2 figure legend, and other instances, need to be revised.

Statement “model of Crohn’s disease”, was rearranged and changed with more adequate description. 
(line: 229) “Macroscopic characteristics of colon in mice with TNBS-induced murine model of Crohn’s disease”
(line: 265) ” Estrogen receptors localization in TNBS-induced murine model of Crohn’s disease”
(line: 279) “Figure 1. TNBS-induced murine model of Crohn’s disease – timeline.”
(line: 281-282) “Figure 2. Representative colon obtained from the control mice (control) and TNBS-treated mice (TNBS).”
(line: 284-285) “Figure 3. Total macroscopic score of the colon (A) and total colonic inflammation length  (B) in control mice (control) and TNBS-treated mice (TNBS).”
(line: 296-298) “Figure 6. Representative images of immunofluorescence staining of ERα (A), ERβ (B) and GPER (C) in the colon section obtained from control mice (control) and TNBS-treated mice (TNBS) – detailed description at the top and left side of images.”
(line: 301-302) “Table 1. Macroscopic scoring of the intestine of mice with TNBS-induced model of Crohn’s disease.”
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