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REVIEWER COMMENTS

Reviewer #1 (Remarks to the Author): with expertise in CAFs, scRNAseq 

In this study the authors present a comprehensive analysis of single cell RNA seq datasets of CRC 
patients and identify an inflammatory, IL1R1+ cancer associated fibroblast (CAF) implicated in tumor 
growth and immunosuppression. The authors use in vitro assays and genetic mouse models to 

demonstrate the role of IL1R1 CAFs in promoting tumor growth and invasion, as well as interaction 
with immune cells such as macrophages and T cells. While this study has significant translational 

relevance, it is not entirely novel as inflammatory CAFs have been studied and characterized across 
various stroma rich cancers such as PDAC, breast cancer, including CRC. I have a few reservations 

which if addressed would deem the publication of this study. 

Comments 

1. Please include cell numbers for each dataset analysed in the UMAP embedding in Fig 1A. Also, 

include a distribution plot of fibroblasts from each dataset (normal and CAFs) to understand how 
many fibroblasts are being analyzed. 
2. It would be comprehensive to integrate all single cell datasets in the main figure to demonstrate 

that the IL1R1 CAF is shared across datasets and patients from different labs, ie integrate CLZ, Lee 
and Qian datasets. In the methods section, please describe in detail how the harmony integration was 

performed. For example, specify the variables used for “batch correction”, diversity clustering penalty 
parameter, number of harmony dimensions. 
3. In ED Figure 2B mCAFs do not express PDPN, instead they express RGS5 along with ACTA2 

suggesting that these might be pericytes and have been erroneously annotated as CAFs. I 
recommend the authors to investigate this further and provide a dot plot with fibroblast markers from 

various published studies such as Dominguez & Muller et al., Cancer Discovery 2020 amongst others 
to support their current annotation. 

4. Can the authors comment on how the fibroblast compartment remodels upon specific ablation of 
IL1R1 fibroblasts? Do myofibroblasts or the other cy-CAF1 fibroblasts take over in the absence of 
IL1R1 fibroblasts? Can these results be recapitulated in an orthotopic context? 

Reviewer #2 (Remarks to the Author): with expertise in CAFs, CRC 

The manuscript by Koncina and colleagues describes a novel cancer-associated fibroblast (CAF) 
population characterized by IL-1 receptor expression and prominent IL-1beta driven signaling. The 

authors identify that that this CAF population can be assigned to a specific IL-1 beta rich signature, 
termed cyCAF-2. Indeed, in vitro assays display an autocrine IL-1 beta activation loop that promotes 
tumor growth in 3D assays. Furthermore, IL-1 beta activation triggered cyCAF-2 cells display 

immunosuppressive capacities by modulating macrophages, as well as T cell expansion. Moreover, 
the authors used a mouse model describing the tumor promoting effect of IL-1 receptor expressing 

fibroblasts. Finally, cyCAF-2 presence correlates with decreased survival in CMS4 patients. 
The article is well presented, conclusive and provides novel insights in the biology of CAFs. I 

therefore recommend for publication at Nature Communication, once my concerns are addressed. My 
major concern is the choice of the mouse model. Why did the authors choose the colVI mouse 
model? Is colVI expression prominent in cyCAF-2? Or do colVI expressing fibroblasts display 

elevated IL-1 receptor expression? Another issue is the choice of subcutaneous injection of the tumor 
cells, as the microenvironment is distinct to the one in the colon. An orthotopic model would be more 

suitable. 
Other points, questions the authors should address: 
- Why the datasets from Li and Zhang were chosen for the initial analysis? Do they have specific 

features in common with the inhouse data set, e.g. stage or subtype? 
- The authors should comment on the ILR1-expression of endothelial cells. 

- Figure 1 consists mostly of transcriptomic data. The authors should try to validate some findings on 



the protein level, e.g. by immunohistochemistry using the inhouse TMA. 
- The authors show that CMS4 tumors have a cyCAF-2 signature. Does the inhouse TMA contain 

mostly CMS4 tumors? 
- Fig. 2I shows apparently staining only on one patient sample. The authors should extend the 

number. As Figures 2I and J focus on podoplanin, Fig. 2H should include a staining for podoplanin as 
well. 
- Taking the phosphorylation status in extended Figure 3E as readout, the activation status upon IL-1 

beta treatment seems to be higher in NF compared to CAF. The authors should comment on this. 
- Figure legend 3G should include details on how the respective analysis was performed. An example 

for CAFs in tumor proximity would be helpful. 
- Do the employed mouse models resemble human CMS4 tumors? 

- Do extended Figure 6C and Figure 6D refer to the same experiment? Do tumor bearing colVI-cre+ 
mice die at later time points? 
- If I understand Figure 6L correctly, also cold tumors have a distinct TH17 score? 

Reviewer #3 (Remarks to the Author): with expertise in CAFs, CRC, IL1 

The manuscript by Koncina and colleagues addresses the pro-tumorigenic role of IL-1R+ CAFs in 
CRC. Based on single cell analyses the authors convincingly demonstrate the presence of these cells 

as a subset in CMS4 tumors and provide compelling functional in vivo data employing both 
pharmacological and genetic tools. The valuable conclusions are well supported by the data. Overall, 
the ms is well written and the experiments are performed at a high standard and I only have a few 

points that should be considered. 
Specific points 

1. The authors speculate that IL-1r+ CAFs mainly impact macrophage M2 -polarization and Th17 
polarization of T cells. However, it would be nice if the authors could demonstrate this in more 

detailed manner and address the responsible factors ina more comprehensive and functional manner. 
It would be nice if conditioned supernatants or co coulture experiments could be used for 
blocking/neutralization experiments. Moreover, the effects on tumor cells should be analyzed in more 

detail and for example supernatants from IL-1rKO CAFs compared to WT CAFS in terms of pro-
mitogenic action on tumor cells. 

2. CMS4 tumors are in general characterized by a strong TGFbeta signature which in principle would 
counteract formation of IL-1r+ CAFs. This should be experimentally tested and then the authors 
should try to address the question how these two apparently diverse subsets can be found both in 

CMS4 tumors and how/why one or the other cell type occur preferentially. 

Reviewer #4 (Remarks to the Author): with expertise in cancer immunology 

Koncina et al., presented a highly interesting manuscript about the role IL1R+ fibroblasts in colorectal 

cancer. The manuscript is well-written and especially the in vitro and in silico part is thoroughly 
executed using different datasets and experiments. Parts of the results section were very data and 

information-dense, making it a little challenging to follow. Some additional points: 

- In figure 1D the authors show IL1R1 expression on the CAFs and NF of 1 patient. Can the authors 

provide some more information of this specific patient (age, gender, tumor stage etc). Does the 
expression of IL1R1 expression vary between patients? Does addition of IL1b induce/enhance 

expression of IL1R1? Are the CAFs of the patient cultured for many passages (that does change the 
phenotype), does the level change during passaging? 
- Fig 2J; Similar to my previous remark, please provide patient info regarding CAF-5, CAF-6 and CAF-

7. Why did the authors only show data on the expression of PDPN? What about aSMA, or even more 
interesting IL1R1? This would nicely show variance between patients and how they respond to IL1b. 

- In Fig3A,B only the technical replicates are shown. Please provide the 3 independent experiments in 



1 figure (as is already nicely done in 2J, 4B, 4C, 5C, 5E) and use a nested ANOVA (or present the 
other experiments in the supplement so readers can appreciate the biological variance between 

experiments). Similar holds true for fig3D, fig4d 
- Fig 3G: it would be helpful if the authors would show a representative microscopy image for this 

figure, not only the quantified data. I also miss a description of this assay in the M&M. If I understand 
it correctly this experiment is performed with CAFs from 1 patient. Is there difference when using 
CAFs from different patients (f.e. CAFs that have lower IL1R1 vs higher IL1R1?) 

- I miss a description about the use of ligand-receptor analyses framework LIANA in the M&M 
- Figure 6: the authors only show data for the MC38 until day 19 (fig6D) or day 22 (ext fig6C). To fully 

appreciate the effect of IL1R1+CAFs in tumor growth, the authors also should show data of later time 
points. How many mice where used for extfig6C and has it been repeated to confirm these data? 

In figure 6 the authors mainly focus on Th17, while in their previous (in vitro) experiments they 
showed an effect on (M2) macrophages. Can the authors confirm their in vitro data on macrophages 
in vivo? 

- Fig6D,F, I, F, K: To appreciate the biological variance between experiments, please also provide the 
other (not-shown) independent experiments in the supplement. 

- Fig6E, J: why do the authors present a normalized tumor volume? Please provide the actual tumor 
volume of the mice. 
- The title suggests the authors investigated the role of IL1R1+ CAFs on tumor development, while 

they rather looked into tumor progression
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New Extended Figure 8H 
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Figure r2-3b for reviewing purpose 
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New Extended Figure 1H. 
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Updated Figure 2I 
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Figure r2-3c for reviewing purposes 
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Updated Supplementary table 2 
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New Extended Figure 3D 
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Updated Figure 2I 
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New Extended Figure 1I 
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Figure r2-3f for reviewing purposes 
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New Extended Figure 8E 
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Reviewer #3: with expertise in CAFs, CRC, IL1 
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New Extended Figure 7A-C 
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New Figure 5F-H 
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Reviewer #4: with expertise in cancer immunology 
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Figure 1: SOCS TMA by CMS (reponse to #R2-3d, see Section 1.2) 

Table 1: Distribution of tumour samples analysed in the TMA by CMS. 
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REVIEWERS' COMMENTS

Reviewer #1 (Remarks to the Author): 

The authors have satisfactorily addressed my queries. I have no further questions. 

Reviewer #2 (Remarks to the Author): 

My concerns have been well addressed by the authors. 

Reviewer #3 (Remarks to the Author): 

The authors have nicely addressed my concerns and the manuscript has significantly improved 
overall. 

Reviewer #4 (Remarks to the Author): 

The authors have addressed most of my points, I do however have some remarks/questions 

regarding the answers of the authors to some of my comments. 

- Comment 1: I may have overlooked it, but I cannot find the patient information that should have 

been added in the legend of panel 1D. I also miss the patient characteristics from new extended 
figure 1H. This is valuable information. 

- Comment 2: Similar to my previous remark, I cannot find any patient information (age, gender, tumor 

stage etc) of CAF-5, CAF-6 and CAF-7 as mentioned by the authors. 

- Comment 6: Old ext fig6C (new ext fig 8F): please provide information on the number of mice used 

and mention whether this experiment has been repeated or not. 

- Comment 7/8: The new figure 6J is exactly the same as the old figure 6J only the labeling of the 
axes changed from % of mean ctrl to cm3, didn’t it change when showing the absolute volumes 
instead of the normalized values? 
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recommendations and were able to improve the manuscript with their helpful comments. We also thank 

R4 for the additional comments concerning some precisions which were still missing in the manuscript. 

Reviewer #4: with expertise in cancer immunology 

The authors have addressed most of my points, I do however have some remarks/questions regarding 

the answers of the authors to some of my comments. 

1. Comment 1: I may have overlooked it, but I cannot find the patient information that should have 

been added in the legend of panel 1D. I also miss the patient characteristics from new extended 

figure 1H. This is valuable information. 

2. Comment 2: Similar to my previous remark, I cannot find any patient information (age, gender, 

tumor stage etc) of CAF-5, CAF-6 and CAF-7 as mentioned by the authors. 

We thank the reviewer for highlighting this still lacking information. We now provided these details in 

the new supplementary table 3 and point to it within the corresponding figure legends. 

3. Comment 6: Old ext fig6C (new ext fig 8F): please provide information on the number of mice used 

and mention whether this experiment has been repeated or not. 

The mouse survival data we are showing in supplementary figure 8f include two independent experiments 

with 7 ColVICre- 
IL1R1

fl/fl and 6 ColVICre+ 
IL1R1

fl/fl mice. The third independent experiment, which showed 

similar effect and is included in the tumor volume graph in Fig 6e, was terminated on day 19 post injection, 

and samples were used for the assessment of the PD-L1 expression. This has now been clarified in the 

Figure legends. 

4. Comment 7/8: The new figure 6J is exactly the same as the old figure 6J only the labeling of the axes 

changed from % of mean ctrl to cm3, didn’t it change when showing the absolute volumes instead 

of the normalized values? 

Indeed, we previously presented the Anakinra in-vivo data (figure 6J) as scaled volumes to be in line with 

the transgenic mice study (in which scaling by experiment was necessary and able to overcome the 

interexperimental variability we were facing). As we applied a global scaling to the Anakinra treatment 

data, the relative differences remain indeed the same. Thus, the current manuscript shows the scaled 

data only for the transgenic mice study (in the main figure 6e) alongside the tumor volumes (in 

supplementary figure 8g) and the tumor volumes for the Anakinra treatment experiment which indeed 

only affects the axis labeling as noticed by R4. 


