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1st Editorial Decision 28 March 2019 

Thank you for the submission of your manuscript to EMBO Molecular Medicine. We have now 
heard back from the three referees whom we asked to evaluate your manuscript. 
 
You will see that they all find the topic of your manuscript interesting but they feel that the data 
need to be strengthened and they make constructive suggestions for that. Ref. 1 and 3 are more 
reserved than ref. 2 even though this referee shares concerns with the other reviewers. Overall, while 
the novelty is limited by existing knowledge, the paper could be published if more mechanism is 
provided. Ref. 3 suggests a list of experiments deemed essential for publication. Ref. 1 questions the 
choice of model, controls, would like to see better figures and statistical analyses, and discussion 
including on published literature. Ref. 2 requests a more detailed analysis on immune cells and like 
ref. 3 more mechanism. Upon cross-commenting, referees agree that given the limited novelty, the 
paper has to be strengthened by a more thorough and controlled mechanistic analysis. 
Recommendations should be followed to solidify the evidence for the present claims. 
 
We would therefore welcome the submission of a revised version within three months for further 
consideration and would like to encourage you to address all the criticisms raised as suggested to 
improve conclusiveness and clarity. Please note that EMBO Molecular Medicine strongly supports a 
single round of revision and that, as acceptance or rejection of the manuscript will depend on 
another round of review, your responses should be as complete as possible. 
 
EMBO Molecular Medicine has a "scooping protection" policy, whereby similar findings that are 
published by others during review or revision are not a criterion for rejection. Should you decide to 
submit a revised version, I do ask that you get in touch after three months if you have not completed 
it, to update us on the status. 
 
Please also contact us as soon as possible if similar work is published elsewhere. If other work is 
published we may not be able to extend the revision period beyond three months. 
 
Please read below for important editorial formatting and consult our author's guidelines for proper 
formatting of your revised article for EMBO Molecular Medicine. 
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I look forward to receiving your revised manuscript. 
 
 
***** Reviewer's comments ***** 
 
Referee #1 (Comments on Novelty/Model System for Author): 
 
I am in doubt whether this paper has sufficient impact, much of tumor promoting role of TGF-beta 
signaling in CAFs of pancreatic tumors was already known. Also found the paper really difficult to 
read, poor presentation and integration of the results. 
 
Referee #1 (Remarks for Author): 
 
In this paper the authors investigate the role of TGF-beta type 2 receptor (TbR2) in the stroma of 
pancreatic tumors. TbR2 is reported to mitigate IL6 secretion by CAFs, thereby inhibiting paracrine 
signaling of this cytokine on adjacent cancer cells reducing STAT3 activation. In addition, in PDAs 
in which cancer cells lack TbR2, targeting of TbR2 in stroma results in therapeutic benefit. 
 
Major comments: 
1. The authors need to be more clear in the text on the type of experiments performed, in which 
exact models and the reason for using that specific model. At present the reasoning and flow in the 
manuscript is difficult to follow. Many different murine and human models are use used in a mixed 
way making it hard to interpret what the authors aim for and if the conclusion is in line with the 
presented experiment. KIC and KPC models have intact TGF-b signaling; why are not tumor models 
chosen with defective SMAD4 function that is common in human pancreatic cancer? NOD SCID 
and NSG mice are used that lack the adaptive immune system; does this not comprise the relevance 
of the obtained results with respect immune system? 
 
2. Biffi et al 2018 (PMID: 30366930) needs to be discussed in the manuscript. It's surprising that 
this paper is not mentioned as it contains a very similar but also contradicting line of results 
concerning interleukin excretion by CAFs in overlapping models. 
 
3. IL6 expression and excretion is affected by 2G8 challenge in the initial figures. However, the 
conclusion that TGFbeta promotes IL6 secretion by CAFs resulting in STAT3 activation in tumors 
drawn from figure 1D-F is based on circumstantial evidence and causality is not shown. There are 
more ways that STAT3 activity can be altered in tumors and the presence of IL6R only is no 
evidence for the proposed model. Additionally, this conclusion is opposite of the previously 
described negative effect of TGF on IL6 by biffi et al. In order to ensure that the authors proposed 
model is indeed correct, direct evidence needs to be collected. 
 
4. scRNA-seq data used for figure panel 2 come from a non peer-reviewed Biorxiv manuscript. This 
makes it hard to assess the quality of the data and if the data is analyzed correctly. Therefore I 
suggest to either combine the dataset with this manuscript and let it be reviewed by an expert (which 
I am not). Or wait for the other manuscript to be accepted for publication. 
 
5. The manuscript is focused on TbR2 expression/function. TbR2 functions in combination with 
TbRI; why the focus on TbR2, what about the expression of TbRI (in for example Fig. 2 analysis). 
 
6. Page 7. It mentions: Activation of STAT3 by TGF-b-CM was sensitive too IL-6 blockade (Fig. 
3E). I could not see the data regarding the IL-6 blockade. 
 
7. In Figure 1C saline is used as control for 2G8 group. This is not a good control, a control, 
antibody of same isotype should have been used. 
 
8. Figure 3. I do not understand the significance of this Figure; would it not be better to use the 
similar set up using conditioned media as used in Figure 3E? (and use phosphoSmad2 blot to check 
efficacy of TGFb treatment and cellular response). 
 
Minor comments: 
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1. The authors incorrectly use the definition "organoids" to describe the cell line spheroid co-culture 
assays. The origin, complexity and culture conditions of (tumor)organoids are very different from 
the used procedure in the manuscript (PMID: 25035496). 
 
2. There is no need to include Figure S5, total CDK4 blots are not a read-out for cell proliferation. 
 
3. Include statistical analysis on data shown in Fig. 1b, supplementary Fig. 1, 2. 
 
4. Include molecular weight markers on all Western blot results (Fig. 2C, 3A, 3H, 3I, 6A). in Fig. 
2C the western blot is cut on two places. Provide explanation in the in Figure legend. Samples were 
analyzed on the same blot? 
 
5. Some of the Western blot results are overexposed making the relative differences in expression 
difficult to analyze. Weaker exposures need to be shown for Fig. 2C, actin blot, 3I, actin/vimentin 
blot. 
 
6. Figure 1. Show efficacy of 2G8 treatments with phosphoSMAD2 IHC. 
 
7. Figure 2A, B. Colors that are used in the Figures need to be explained in the Figure legend. 
 
 
Referee #2 (Remarks for Author): 
 
This is an excellent study with high disease significance. Pancreatic is dismal disease in great need 
of new treatment approaches. The authors have provided a strong data set to support the 
translational value of targeting TGFbeta signaling in pancreatic cancer. The authors have used a 
combination of models and adequate number of controls to support the manuscript's major 
conclusions, however, additional experimentation is needed to define the specificity of the targeting 
and the mechanism controlling IL6 downstream of TGFBeta receptor. 
 
1) It is important to determine that the effect of TGFbeta blockade is through the downregulation of 
IL6 signaling and its impact in tumor cell growth and immune response. 
2) The immune profile should be further evaluated. There is a number of immune cell compartments 
that have not been investigated and are responsive to TGFbeta signaling and determine the level of 
immunosuppression in the tumors. 
3) The mechanism of regulation of IL6 by TGFBeta should be evaluated. Is it mostly 
transcriptional? If so it will be important to demonstrate if Smad dependent or it is mostly through a 
non-canonical regulation, e.g., NFAT. 
 
 
Referee #3 (Comments on Novelty/Model System for Author): 
 
This is specifically addressed in detail in the review 
 
Referee #3 (Remarks for Author): 
 
Huang et al. have investigated the roles of stromal cell-associated TGFβ signaling in mediating the 
progression of PDA. The authors report that TGFβ-induced IL-6 secretion from cancer-associated 
fibroblasts stimulates tumor cell growth and inhibits NK activity via elevated STAT3 signaling. The 
authors go one to propose that stromal TGFβ signaling is a potential therapeutic target in PDA 
patients harboring inactivating TGFβ pathway mutations in the cancer cells. 
 
The functions of stromal TGFβ in cancer and its clinical relevance are well known. The proposal to 
target stromal TGFβ signaling in cancer has been made many times before, based on different lines 
of evidence and different aspects of the biology of TGFβ in cancer, including TGFβ-induced 
production of IL-11 in CAFs to activate STAT3 signaling in cancer cells. Although the paper is not 
novel from this standpoint, the work would be suitable for publication provided that the mechanisms 
and cellular interactions involving TGFβ are well documented. The present manuscript falls a bit 
short in this regard, for the following reasons: 
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1) One major question of this manuscript is about how IL-6 derived from cancer-associated 
fibroblasts promotes tumor development. The authors proposed two mechanisms, one based on the 
activation of STAT3 in cancer cells to enhance their proliferation, and the other through the 
inhibition of NK cells by IL-6. However, the relative contribution of these two potential 
mechanisms is unclear and needs to be better define. The authors should perform two key 
experiments: (1) compare the effect of 2G8 and neutralizing IL-6 antibody on tumor formation by 
wild-type and IL-6R knockout cancer cells in xenograft and syngeneic models, and (2) deplete NK 
cells in the NOD SCID model and determine the effect of IL-6 inhibition on tumor growth. 
 
2) To further test the hypothesis of that IL-6 is the main TGFβ-induces factor in CAFs which 
promotes tumor growth by activating STAT3 in cancer cells, the experiment fig. 3f should include 
Tgfbr2 knockout cells or organoids, and comparing the effect of 2G8 and anti-IL-6 antibodies. 
 
3) To test the hypothesis that TGFβ-induced IL-6 promotes tumor growth by inhibiting NK cells, the 
authors compared tumor growth and metastasis in NOD SCID mice and NSG mice. However, the 
differences between these two mouse strains are not limited to NK cell levels. To determine the 
participation of NK cells the authors show compare NOD SCID mice with and without immuno-
depletion of NK cells. Also, the authors should compare tumor proliferation with or without 2G8 
treatment to show how much the proposed TGFβ/IL-6 axis promotes cancer cell growth without the 
complexity of immune interference. This is missing in fig4.H-J. 
 
4) In fig3.e, it seems that TGFβ treatment alone slightly inhibits and activates STAT3 
phosphorylation in KIC and KPC, respectively. Could the authors comment on it? 
 
 
1st Revision - authors' response 16 August 2019 

Response to referee comments 
A list of substantial changes made to the figures during revision: 

1. Original Fig 1C IL-6 data from milliplex study in KIC has been moved to Fig S2. Mouse 
IL-6 ELISA was performed using KIC and KPC tumors treated with control antibody or 
2G8. New data are shown in new Fig 1C-D.  

2. In Fig 1E and H-I, P-SMAD2 staining in KIC and KPC tumors treated with control 
antibody or 2G8 has been added. 

3. Original Fig 2A has been removed. scRNA-seq information on Tgfbr1 has been added to 
Fig 2A. 

4. Original Fig 2C was repeated with additional cell lines (KPfC cells and pancreatic stellate 
cells) and now is Fig 2B.  

5. IL-6 ELISA was performed in NIH3T3, pancreatic stellate cells, and two human CAF cell 
lines with TGFβ and/or IL-1 treatment. Results are displayed as Fig 3D-F. Expression of 
different fibroblast markers in the two human CAF cell lines is shown in Fig S3B.  

6. Fig 3G-H is new data on transcriptional control of IL-6 secretion by fibroblasts 
7. Original Fig 3E has been repeated with an additional cell line derived from KPfC mouse 

and is now Fig 3J. 
8. Original Fig 3F-H has been repeated with an additional cell line derived from KPfC mouse 

and is now Fig 3K-N. 
9. Original Fig 3I has been moved to Fig S4. 
10. Original Fig 4H-J has been moved to Fig S6. And the experiment was repeated using NK 

cell depleting antibody and shown in new Fig 4H-I. Validation of the NK cell depleting 
antibody is in Fig S5. 

11. CD11b staining for MDSC and FOXP3 staining for regulatory T cells has been added to 
Fig 5.  

12. Original Fig 5S-U is now Fig 6A-C. 
13. Fig 8 is new and shows the contribution of TGFβ-IL-6 paracrine signal on cancer cells and 

NK cells in the progression of TGFβR2 mutant PDA.  
14. We have added a graphic synopsis as Fig S8. 
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Referee #1 (Comments on Novelty/Model System for Author):  
 
I am in doubt whether this paper has sufficient impact, much of tumor promoting role of TGF-beta 
signaling in CAFs of pancreatic tumors was already known. Also found the paper really difficult to 
read, poor presentation and integration of the results.  
 
Referee #1 (Remarks for Author):  
 
In this paper the authors investigate the role of TGF-beta type 2 receptor (TbR2) in the stroma of 
pancreatic tumors. TbR2 is reported to mitigate IL6 secretion by CAFs, thereby inhibiting paracrine 
signaling of this cytokine on adjacent cancer cells reducing STAT3 activation. In addition, in PDAs 
in which cancer cells lack TbR2, targeting of TbR2 in stroma results in therapeutic benefit.  
 
Major comments:  
1. The authors need to be more clear in the text on the type of experiments performed, in which 
exact models and the reason for using that specific model. At present the reasoning and flow in the 
manuscript is difficult to follow. Many different murine and human models are use used in a mixed 
way making it hard to interpret what the authors aim for and if the conclusion is in line with the 
presented experiment. KIC and KPC models have intact TGF-b signaling; why are not tumor models 
chosen with defective SMAD4 function that is common in human pancreatic cancer? NOD SCID 
and NSG mice are used that lack the adaptive immune system; does this not comprise the relevance 
of the obtained results with respect immune system?  
 
Response: Thank you for your suggestion. We have modified our text and provided rationale for 
each model used in the studies. 
 
2. Biffi et al 2018 (PMID: 30366930) needs to be discussed in the manuscript. It's surprising that 
this paper is not mentioned as it contains a very similar but also contradicting line of results 
concerning interleukin excretion by CAFs in overlapping models.  
 
Response: We have added experiments (Fig. 2D-H) as well as discussion that address our results in 
context of the cited study. We found that TGFβ induced IL-6 secretion consistently in different 
types of fibroblasts in a JUND-dependent manner.  
 
3. IL6 expression and excretion is affected by 2G8 challenge in the initial figures. However, the 
conclusion that TGFbeta promotes IL6 secretion by CAFs resulting in STAT3 activation in tumors 
drawn from figure 1D-F is based on circumstantial evidence and causality is not shown. There are 
more ways that STAT3 activity can be altered in tumors and the presence of IL6R only is no 
evidence for the proposed model. Additionally, this conclusion is opposite of the previously 
described negative effect of TGF on IL6 by biffi et al. In order to ensure that the authors proposed 
model is indeed correct, direct evidence needs to be collected.  
 
Response: The goal of figure 1 was to identify the paracrine signal in the stroma that was altered by 
the 2G8 treatment. In subsequent figures we validate that TGFβ directly stimulated IL-6 secretion 
from different fibroblasts and also compared with IL-1 treatment that has been reported previously 
by Biffi et al.  
 
4. scRNA-seq data used for figure panel 2 come from a non peer-reviewed Biorxiv manuscript. This 
makes it hard to assess the quality of the data and if the data is analyzed correctly. Therefore I 
suggest to either combine the dataset with this manuscript and let it be reviewed by an expert (which 
I am not). Or wait for the other manuscript to be accepted for publication.  
 
Response: The scRNA-seq study has been published in JCI Insight. 2019 Jul 23;5. pii: 129212. doi: 
10.1172/jci.insight.129212. 
 
5. The manuscript is focused on TbR2 expression/function. TbR2 functions in combination with 
TbRI; why the focus on TbR2, what about the expression of TbRI (in for example Fig. 2 analysis).  
 
Response: Thank you for the suggestion, we have shown TGFβR1 expression levels in Fig. 2. As 
you are aware, TGFβR2 is essential for TGFβ-mediated signaling via the heterodimeric complex of 
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TGFβR1/TGFβR2, thus TGFβR2 is a relevant target for interrupting TGFβ signaling.  
 
6. Page 7. It mentions: Activation of STAT3 by TGF-b-CM was sensitive too IL-6 blockade (Fig. 
3E). I could not see the data regarding the IL-6 blockade.  
 
Response: IL-6 blockade is shown in Fig. 3J (TGFβ-CM+α-IL-6) which reduced the STAT3 
activation in primary mouse PDA cell lines. 
 
7. In Figure 1C saline is used as control for 2G8 group. This is not a good control, a control, 
antibody of same isotype should have been used.  
 
Response: In the original Fig. 1C, the control group was control rat IgG (isotype-matched) instead of 
saline. But we did use saline for Fig. 1A in which we performed the screening for stromal factors 
altered by 2G8. We agreed this was not the best control. However, we validated this initial screen 
with tumors treated with control rat IgG or 2G8 at the protein level and found the results were 
consistent (Fig. 1C-D). 
    
8. Figure 3. I do not understand the significance of this Figure; would it not be better to use the 
similar set up using conditioned media as used in Figure 3E? (and use phosphoSmad2 blot to check 
efficacy of TGFb treatment and cellular response).  
 
Response: It is not clear which figure the referee is referring to. However, briefly Fig. 3 
demonstrates the connection between TGFβ induction of IL-6 by fibroblasts and IL-6 stimulation of 
tumor cells. This signaling axis is evaluated at the level of protein expression, signaling and 3D co-
culture growth.     
 
Minor comments:  
1. The authors incorrectly use the definition "organoids" to describe the cell line spheroid co-culture 
assays. The origin, complexity and culture conditions of (tumor)organoids are very different from 
the used procedure in the manuscript (PMID: 25035496).  
 
Response: Thank you for pointing this out. We have altered the term using 3D culture/co-culture 
instead. 
 
2. There is no need to include Figure S5, total CDK4 blots are not a read-out for cell proliferation.  
 
Response: Thank you for the suggestion. We have removed the figure. 
 
3. Include statistical analysis on data shown in Fig. 1b, supplementary Fig. 1, 2. 
  
Response: These studies were ELISA arrays with limited number of samples. The goal was to 
screen for the factors in the stroma that were altered by 2G8 treatment. We further validated these 
results by IL-6 ELISA with higher sample numbers and performed statistical analysis on these 
results (P<0.0001).  
 
4. Include molecular weight markers on all Western blot results (Fig. 2C, 3A, 3H, 3I, 6A). in Fig. 
2C the western blot is cut on two places. Provide explanation in the in Figure legend. Samples were 
analyzed on the same blot? 
 
Response: We have added molecular weight markers in all the western blots in this manuscript. In 
the original Fig.2B, different cell types were run separately. We have re-run the samples together on 
the same gel and also added additional types of cancer cells and fibroblasts (Fig. 2B).   
 
5. Some of the Western blot results are overexposed making the relative differences in expression 
difficult to analyze. Weaker exposures need to be shown for Fig. 2C, actin blot, 3I, actin/vimentin 
blot.  
 
Response: We have re-run blots for Fig. 2C with shorter exposure time. Original Fig. 3I has been 
moved to Fig. S4 and is shown with a lower exposure. 
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6. Figure 1. Show efficacy of 2G8 treatments with phosphoSMAD2 IHC.  
 
Response: We have added these data. (Fig. 1E, H-I) 
 
7. Figure 2A, B. Colors that are used in the Figures need to be explained in the Figure legend.  
 
Response: We have removed Fig. 2A. These is no specific meaning of the colors used in the violin 
plots. Also, we have referred our scRNA-seq study for more details (JCI Insight. 2019 Jul 23;5. pii: 
129212.).   
 
 
Referee #2 (Remarks for Author):  
 
This is an excellent study with high disease significance. Pancreatic is dismal disease in great need 
of new treatment approaches. The authors have provided a strong data set to support the 
translational value of targeting TGFbeta signaling in pancreatic cancer. The authors have used a 
combination of models and adequate number of controls to support the manuscript's major 
conclusions, however, additional experimentation is needed to define the specificity of the targeting 
and the mechanism controlling IL6 downstream of TGFBeta receptor.  
 
Response: Thank you for your enthusiasm for the study.  
 
1) It is important to determine that the effect of TGFbeta blockade is through the downregulation of 
IL6 signaling and its impact in tumor cell growth and immune response.  
 
Response: Thank you for the suggestion. We have addressed these questions with new Fig. 8, which 
demonstrates that IL-6 signaling is important on cancer cells and NK cells. This we believe 
significantly strengthens the impact of the study.  
 
2) The immune profile should be further evaluated. There is a number of immune cell compartments 
that have not been investigated and are responsive to TGFbeta signaling and determine the level of 
immunosuppression in the tumors.  
 
Response: Thank you for the suggestion. We have added evaluation on CD11b+ MDSC and 
regulatory T cells in Fig. 5. Future studies will move towards incorporation of IO strategies and for 
those studies expanded immune landscape analysis will be performed.  
 
3) The mechanism of regulation of IL6 by TGFBeta should be evaluated. Is it mostly 
transcriptional? If so it will be important to demonstrate if Smad dependent or it is mostly through a 
non-canonical regulation, e.g., NFAT.  
 
Response: This was a great suggestion. We investigated the transcription factors associated with the 
canonical and non-canonical TGFβ pathways and found the effect was mediated by the non-
canonical transcription factor JUND (Fig. 3G). Again this significantly strengthens the study, we 
appreciate the insight.   
 
 
Referee #3 (Comments on Novelty/Model System for Author):  
 
This is specifically addressed in detail in the review  
 
Referee #3 (Remarks for Author):  
 
Huang et al. have investigated the roles of stromal cell-associated TGFβ signaling in mediating the 
progression of PDA. The authors report that TGFβ-induced IL-6 secretion from cancer-associated 
fibroblasts stimulates tumor cell growth and inhibits NK activity via elevated STAT3 signaling. The 
authors go one to propose that stromal TGFβ signaling is a potential therapeutic target in PDA 
patients harboring inactivating TGFβ pathway mutations in the cancer cells.  
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The functions of stromal TGFβ in cancer and its clinical relevance are well known. The proposal to 
target stromal TGFβ signaling in cancer has been made many times before, based on different lines 
of evidence and different aspects of the biology of TGFβ in cancer, including TGFβ-induced 
production of IL-11 in CAFs to activate STAT3 signaling in cancer cells. Although the paper is not 
novel from this standpoint, the work would be suitable for publication provided that the mechanisms 
and cellular interactions involving TGFβ are well documented. The present manuscript falls a bit 
short in this regard, for the following reasons:  
 
1) One major question of this manuscript is about how IL-6 derived from cancer-associated 
fibroblasts promotes tumor development. The authors proposed two mechanisms, one based on the 
activation of STAT3 in cancer cells to enhance their proliferation, and the other through the 
inhibition of NK cells by IL-6. However, the relative contribution of these two potential 
mechanisms is unclear and needs to be better define. The authors should perform two key 
experiments: (1) compare the effect of 2G8 and neutralizing IL-6 antibody on tumor formation by 
wild-type and IL-6R knockout cancer cells in xenograft and syngeneic models, and (2) deplete NK 
cells in the NOD SCID model and determine the effect of IL-6 inhibition on tumor growth.  
 
Response: This was a great suggestion. We have investigated this with IL6R knockdown and NK 
cell depletion (Fig. 8). Figure 8 demonstrates IL-6 signaling on cancer cells and NK cells 
contributes to tumor development and progression. In our opinion these data bolster the impact of 
the data.   
 
2) To further test the hypothesis of that IL-6 is the main TGFβ-induces factor in CAFs which 
promotes tumor growth by activating STAT3 in cancer cells, the experiment fig. 3f should include 
Tgfbr2 knockout cells or organoids, and comparing the effect of 2G8 and anti-IL-6 antibodies.  
 
Response: Thank you for the suggestion. We have explored this question in Fig. 8B, which suggests 
TGFβ- induced IL-6 directly stimulates cancer cells to promote tumor growth. 
 
3) To test the hypothesis that TGFβ-induced IL-6 promotes tumor growth by inhibiting NK cells, the 
authors compared tumor growth and metastasis in NOD SCID mice and NSG mice. However, the 
differences between these two mouse strains are not limited to NK cell levels. To determine the 
participation of NK cells the authors show compare NOD SCID mice with and without immuno-
depletion of NK cells. Also, the authors should compare tumor proliferation with or without 2G8 
treatment to show how much the proposed TGFβ/IL-6 axis promotes cancer cell growth without the 
complexity of immune interference. This is missing in fig4.H-J.  
 
Response: Thank you for the suggestion. We have repeated the experiment using NK cell depletion 
and found similar results. IL-6 is known to be a species-specific cytokine (Proteins. 1997 
Jan;27(1):96-109.), therefore, in the human xenograft models, IL-6 was from mouse cells did not 
affect the human cancer cells directly. However, we evaluated the direct effect of IL-6 on cancer 
cells in Fig. 8 using 3D co-co-culture system and also by expression of Ki67 in vivo. 
 
4) In fig3.e, it seems that TGFβ treatment alone slightly inhibits and activates STAT3 
phosphorylation in KIC and KPC, respectively. Could the authors comment on it? 
 
Response: We repeated the experiments with a PDA cell line derived from a KPfC mouse, which is 
P53-deficient. We notice that TGFβ slightly activated STAT3 in cell lines that have lost P53 
function (KPC and KPfC). Future studies are called for to understand this phenomena. Regarding 
the effect of TGFβ on STAT3 in KIC cells, the result of slight inhibition of STAT3 by 2G8 is 
consistent in vitro but the molecular mechanism of this slight effect is unclear. In vivo we find that 
2G8 reduces STAT3 in tumor cells regardless of genotype of the tumor cells (Fig. 1F).    
 
 
2nd Editorial Decision 6 September 2019 

Thank you for the submission of your revised manuscript to EMBO Molecular Medicine. We have 
now received the enclosed reports from the referees that were asked to re-assess it. As you will see 
the reviewers are now supportive and I am pleased to inform you that we will be able to accept your 
manuscript pending minor editorial amendments. 
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I look forward to reading a new revised version of your manuscript within two weeks. 
 
 
***** Reviewer's comments ***** 
 
Referee #1 (Remarks for Author): 
 
The authors have improved the manuscript. In particular biological and clinical relevance have 
become stronger in the revised version. Molecular mechanistically it could have been more 
developed. However, also considering the comments by other two reviewers, I think the paper is 
now acceptable for publication. 
 
 
Referee #2 (Comments on Novelty/Model System for Author): 
 
None 
 
Referee #2 (Remarks for Author): 
 
No further comments. 
 
 
Referee #3 (Remarks for Author): 
 
My concerns have been addressed by the authors. The current manuscript has been greatly improved 
and I recommend it for publication 
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" are	tests	one-sided	or	two-sided?
" are	there	adjustments	for	multiple	comparisons?
" exact	statistical	test	results,	e.g.,	P	values	=	x	but	not	P	values	<	x;
" definition	of	‘center	values’	as	median	or	average;
" definition	of	error	bars	as	s.d.	or	s.e.m.	

1.a.	How	was	the	sample	size	chosen	to	ensure	adequate	power	to	detect	a	pre-specified	effect	size?

1.b.	For	animal	studies,	include	a	statement	about	sample	size	estimate	even	if	no	statistical	methods	were	used.

2.	Describe	inclusion/exclusion	criteria	if	samples	or	animals	were	excluded	from	the	analysis.	Were	the	criteria	pre-
established?

3.	Were	any	steps	taken	to	minimize	the	effects	of	subjective	bias	when	allocating	animals/samples	to	treatment	(e.g.	
randomization	procedure)?	If	yes,	please	describe.	

For	animal	studies,	include	a	statement	about	randomization	even	if	no	randomization	was	used.

4.a.	Were	any	steps	taken	to	minimize	the	effects	of	subjective	bias	during	group	allocation	or/and	when	assessing	results	
(e.g.	blinding	of	the	investigator)?	If	yes	please	describe.

4.b.	For	animal	studies,	include	a	statement	about	blinding	even	if	no	blinding	was	done

5.	For	every	figure,	are	statistical	tests	justified	as	appropriate?

Do	the	data	meet	the	assumptions	of	the	tests	(e.g.,	normal	distribution)?	Describe	any	methods	used	to	assess	it.

Is	there	an	estimate	of	variation	within	each	group	of	data?

Is	the	variance	similar	between	the	groups	that	are	being	statistically	compared?
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C-	Reagents

B-	Statistics	and	general	methods

the	assay(s)	and	method(s)	used	to	carry	out	the	reported	observations	and	measurements	
an	explicit	mention	of	the	biological	and	chemical	entity(ies)	that	are	being	measured.
an	explicit	mention	of	the	biological	and	chemical	entity(ies)	that	are	altered/varied/perturbed	in	a	controlled	manner.

a	statement	of	how	many	times	the	experiment	shown	was	independently	replicated	in	the	laboratory.

Any	descriptions	too	long	for	the	figure	legend	should	be	included	in	the	methods	section	and/or	with	the	source	data.

	

In	the	pink	boxes	below,	please	ensure	that	the	answers	to	the	following	questions	are	reported	in	the	manuscript	itself.	
Every	question	should	be	answered.	If	the	question	is	not	relevant	to	your	research,	please	write	NA	(non	applicable).		
We	encourage	you	to	include	a	specific	subsection	in	the	methods	section	for	statistics,	reagents,	animal	models	and	human	
subjects.		

definitions	of	statistical	methods	and	measures:

a	description	of	the	sample	collection	allowing	the	reader	to	understand	whether	the	samples	represent	technical	or	
biological	replicates	(including	how	many	animals,	litters,	cultures,	etc.).

The	data	shown	in	figures	should	satisfy	the	following	conditions:

Source	Data	should	be	included	to	report	the	data	underlying	graphs.	Please	follow	the	guidelines	set	out	in	the	author	ship	
guidelines	on	Data	Presentation.

Please	fill	out	these	boxes	#	(Do	not	worry	if	you	cannot	see	all	your	text	once	you	press	return)

a	specification	of	the	experimental	system	investigated	(eg	cell	line,	species	name).

Power	calculations	were	performed	using	an	ƒ2	of	0.35,	and	a	desired	p-value	of	0.05.	

graphs	include	clearly	labeled	error	bars	for	independent	experiments	and	sample	sizes.	Unless	justified,	error	bars	should	
not	be	shown	for	technical	replicates.
if	n<	5,	the	individual	data	points	from	each	experiment	should	be	plotted	and	any	statistical	test	employed	should	be	
justified

the	exact	sample	size	(n)	for	each	experimental	group/condition,	given	as	a	number,	not	a	range;

Each	figure	caption	should	contain	the	following	information,	for	each	panel	where	they	are	relevant:

2.	Captions

For	in	vivo	experiments,	a	sample	size	of	12	mice	per	group	would	provide	more
than	90%	power	to	detect	a	50%	or	greater	differences	between	any	two	groups.		A	sample	size	of	
5	and	8	mice	per	group	would	provide	at	least	80%	power	to	detect	a	1.8	standard	deviation	
difference	and	1.4	standard	deviation	difference	of	the	mean,	respectively,	at	a	two-sided	5%	
significant	level.

We	did	not	exclude	any	samples/animals	during	analysis	of	this	study.

For	each	animal	experiment,	all	the	mice	were	purchased	at	the	same	time	with	similar	age.	For	
subcutaneous	tumors,	before	treatment,	mice	were	randomized	into	different	groups	according	to	
the	initial	tumors	sizes	and	the	gender	of	the	mice.	Therefore,	the	average	tumor	sizes	of	all	the	
groups	are	similar.	For	orthotopic	tumor	models,	before	treatment,	mice	were	randomized	after	
surgery	according	to	gender.			
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Yes.

All	the	data	was	analyzed	using	student	t	test	or	one	way	ANOVA	test.	

Variation	of	each	group	of	data	was	indicated	as	standard	deviation	shown	by	error	bar.

Yes.

For	each	animal	experiment,	all	the	mice	were	purchased	at	the	same	time	with	similar	age.	For	
subcutaneous	tumors,	before	treatment,	mice	were	randomized	into	different	groups	according	to	
the	initial	tumors	sizes	and	the	gender	of	the	mice.	Therefore,	the	average	tumor	sizes	of	all	the	
groups	are	similar.	For	orthotopic	tumor	models,	before	treatment,	mice	were	randomized	after	
surgery	according	to	gender.			

For	each	animal	experiment,	all	the	mice	were	purchased	at	the	same	time	with	similar	age.	For	
subcutaneous	tumors,	before	treatment,	mice	were	randomized	into	different	groups	according	to	
the	initial	tumors	sizes	and	the	gender	of	the	mice.	Therefore,	the	average	tumor	sizes	of	all	the	
groups	are	similar.	For	orthotopic	tumor	models,	before	treatment,	mice	were	randomized	after	
surgery	according	to	gender.			Treatment	group	was	blinded	during	tumor	size	measurement.	

Laboratory	personnel	designed	the	experiment,	randomized	mice	and	place	mice	in	cages	based	
on	which	therapy	were	given.	Animal	resource	center	(ARC)	staff	were	provided	with	drug	in	
blinded	vials	and	asked	to	treat	the	appropriate	cages.	The	ARC	staff	and	the	lab	personnel	
consulted	on	animal	health	and	made	decisions	regarding	animals	that	need	to	be	sacrificed	due	
to	tumor	or	therapy-induced	morbidity.	Male	and	female	mice	were	included	in	equal	numbers	for	
each	animal	experiment.

1.	Data

the	data	were	obtained	and	processed	according	to	the	field’s	best	practice	and	are	presented	to	reflect	the	results	of	the	
experiments	in	an	accurate	and	unbiased	manner.
figure	panels	include	only	data	points,	measurements	or	observations	that	can	be	compared	to	each	other	in	a	scientifically	
meaningful	way.



6.	To	show	that	antibodies	were	profiled	for	use	in	the	system	under	study	(assay	and	species),	provide	a	citation,	catalog	
number	and/or	clone	number,	supplementary	information	or	reference	to	an	antibody	validation	profile.	e.g.,	
Antibodypedia	(see	link	list	at	top	right),	1DegreeBio	(see	link	list	at	top	right).

7.	Identify	the	source	of	cell	lines	and	report	if	they	were	recently	authenticated	(e.g.,	by	STR	profiling)	and	tested	for	
mycoplasma	contamination.

*	for	all	hyperlinks,	please	see	the	table	at	the	top	right	of	the	document

8.	Report	species,	strain,	gender,	age	of	animals	and	genetic	modification	status	where	applicable.	Please	detail	housing	
and	husbandry	conditions	and	the	source	of	animals.

9.	For	experiments	involving	live	vertebrates,	include	a	statement	of	compliance	with	ethical	regulations	and	identify	the	
committee(s)	approving	the	experiments.

10.	We	recommend	consulting	the	ARRIVE	guidelines	(see	link	list	at	top	right)	(PLoS	Biol.	8(6),	e1000412,	2010)	to	ensure	
that	other	relevant	aspects	of	animal	studies	are	adequately	reported.	See	author	guidelines,	under	‘Reporting	
Guidelines’.	See	also:	NIH	(see	link	list	at	top	right)	and	MRC	(see	link	list	at	top	right)	recommendations.		Please	confirm	
compliance.

11.	Identify	the	committee(s)	approving	the	study	protocol.

12.	Include	a	statement	confirming	that	informed	consent	was	obtained	from	all	subjects	and	that	the	experiments	
conformed	to	the	principles	set	out	in	the	WMA	Declaration	of	Helsinki	and	the	Department	of	Health	and	Human	
Services	Belmont	Report.

13.	For	publication	of	patient	photos,	include	a	statement	confirming	that	consent	to	publish	was	obtained.

14.	Report	any	restrictions	on	the	availability	(and/or	on	the	use)	of	human	data	or	samples.

15.	Report	the	clinical	trial	registration	number	(at	ClinicalTrials.gov	or	equivalent),	where	applicable.

16.	For	phase	II	and	III	randomized	controlled	trials,	please	refer	to	the	CONSORT	flow	diagram	(see	link	list	at	top	right)	
and	submit	the	CONSORT	checklist	(see	link	list	at	top	right)	with	your	submission.	See	author	guidelines,	under	
‘Reporting	Guidelines’.	Please	confirm	you	have	submitted	this	list.

17.	For	tumor	marker	prognostic	studies,	we	recommend	that	you	follow	the	REMARK	reporting	guidelines	(see	link	list	at	
top	right).	See	author	guidelines,	under	‘Reporting	Guidelines’.	Please	confirm	you	have	followed	these	guidelines.

18:	Provide	a	“Data	Availability”	section	at	the	end	of	the	Materials	&	Methods,	listing	the	accession	codes	for	data	
generated	in	this	study	and	deposited	in	a	public	database	(e.g.	RNA-Seq	data:	Gene	Expression	Omnibus	GSE39462,	
Proteomics	data:	PRIDE	PXD000208	etc.)	Please	refer	to	our	author	guidelines	for	‘Data	Deposition’.

Data	deposition	in	a	public	repository	is	mandatory	for:	
a.	Protein,	DNA	and	RNA	sequences	
b.	Macromolecular	structures	
c.	Crystallographic	data	for	small	molecules	
d.	Functional	genomics	data	
e.	Proteomics	and	molecular	interactions
19.	Deposition	is	strongly	recommended	for	any	datasets	that	are	central	and	integral	to	the	study;	please	consider	the	
journal’s	data	policy.	If	no	structured	public	repository	exists	for	a	given	data	type,	we	encourage	the	provision	of	
datasets	in	the	manuscript	as	a	Supplementary	Document	(see	author	guidelines	under	‘Expanded	View’	or	in	
unstructured	repositories	such	as	Dryad	(see	link	list	at	top	right)	or	Figshare	(see	link	list	at	top	right).
20.	Access	to	human	clinical	and	genomic	datasets	should	be	provided	with	as	few	restrictions	as	possible	while	
respecting	ethical	obligations	to	the	patients	and	relevant	medical	and	legal	issues.	If	practically	possible	and	compatible	
with	the	individual	consent	agreement	used	in	the	study,	such	data	should	be	deposited	in	one	of	the	major	public	access-
controlled	repositories	such	as	dbGAP	(see	link	list	at	top	right)	or	EGA	(see	link	list	at	top	right).
21.	Computational	models	that	are	central	and	integral	to	a	study	should	be	shared	without	restrictions	and	provided	in	a	
machine-readable	form.		The	relevant	accession	numbers	or	links	should	be	provided.	When	possible,	standardized	
format	(SBML,	CellML)	should	be	used	instead	of	scripts	(e.g.	MATLAB).	Authors	are	strongly	encouraged	to	follow	the	
MIRIAM	guidelines	(see	link	list	at	top	right)	and	deposit	their	model	in	a	public	database	such	as	Biomodels	(see	link	list	
at	top	right)	or	JWS	Online	(see	link	list	at	top	right).	If	computer	source	code	is	provided	with	the	paper,	it	should	be	
deposited	in	a	public	repository	or	included	in	supplementary	information.

22.	Could	your	study	fall	under	dual	use	research	restrictions?	Please	check	biosecurity	documents	(see	link	list	at	top	
right)	and	list	of	select	agents	and	toxins	(APHIS/CDC)	(see	link	list	at	top	right).	According	to	our	biosecurity	guidelines,	
provide	a	statement	only	if	it	could.

D-	Animal	Models

E-	Human	Subjects

Human	pancreatic	cancer	cell	lines	Capan-1	and	MiaPaca-2	were	obtained	from	ATCC,	and	Colo357	
cells	were	obtained	from	Dr.	Jason	Fleming	(H.	Lee	Moffitt	Cancer	Center,	Tampa,	FL).	C5LM2	was	
a	cell	line	derived	from	liver	metastasis	from	a	Panc-1	tumor	bearing	mouse	isolated	by	our	
laboratory.	Human	CAF	cell	line	PC1	and	PC2	were	obtained	from	Dr.	Martin	Fernandez-Zapico	
(Mayo	Clinic,	Rochester,	MN).	An	NKL	cell	line	was	obtained	from	Dr.	Chengcheng	Zhang	(UTSW	
Medical	Center,	Dallas,	TX).	Mouse	primary	pancreatic	cancer	cell	lines	(Ostapoff	et	al.,	2014)	and	
stellate	cells	(Ohlund	et	al.,	2017)	were	isolated	as	described	previously.	KPC-M01	and	KPC-M09	
were	derived	from	KPC	mice,	mPLRB8	and	mPLRB9	were	derived	from	KIC	mice,	and	BMFA3	and	
CT1BA5	were	derived	from	KPfC	mice.	RAW	264.7	cells	and	NIH	3T3	cells	were	obtained	from	
ATCC.	Human	cell	lines	were	authenticated	to	confirm	origin	and	all	cell	lines	were	confirmed	to	be	
free	of	mycoplasma	(e-Myco	kit,	Boca	Scientific)	before	use.	

Anti-P-STAT3	(Tyr705,	#9145),	anti-STAT3	(#4904),	anti-P-SMAD2	(Ser465/467,	#3108),	anti-
SMAD2	(#3103),	anti-E-cadherin	(#3195),	anti-N-cadherin	(#14215),	anti-vimentin	(#5741),	anti-
ARG1	(#93668),	anti-CD8α	(#98941),	anti-P-ERK1/2	(Thr202/Tyr204,	#4370),	anti-ERK1/2	(#9102),	
anti-P-P38	MAPK	(Thr180/Tyr182,	#4511),	anti-P38	MAPK	(#9212),	anti-PDGFRα	(#3174)	and	anti-
ZAP70	(#2705)	antibodies	were	obtained	from	Cell	Signaling	Technology.	Anti-TGFβR2	(sc-17791),	
anti-SMAD4	(sc-7966)	and	anti-CDK4	(sc-23896)	antibodies	were	obtained	from	Santa	Cruz	
Biotechnology.	Anti-IL-6Rα	(AF1830)	antibody	and	human	IL-6	neutralizing	antibody	(MAB2061)	
were	obtained	from	R&D	Systems.	Anti-tubulin	(MCA77D800)	antibody	was	obtained	from	Bio-Rad	
Laboratories.	Anti-iNOS	(PA1-21054)	and	anti-CD3	(PA1-29547)	antibodies	were	obtained	from	
Thermo	Fisher	Scientific.	Anti-F4/80	(NBP2-12506)	antibody	was	obtained	from	Novus	Biologicals.	
Anti-Ki67	(ab15580)	and	anti-TGFβR1	(ab31013)	antibodies	were	obtained	from	Abcam.	Anti-
αSMA	(001)	antibody	was	obtained	from	Biocare	Medical.		Anti-CD335	(137604)	antibody	was	
obtained	from	BioLegend.	

For	xenograft	models,	NOD	SCID	or	NSG	mice	were	used.	For	Syngeneic	models,	C57BL/6	mice	
were	used.	All	mice	were	purchased	from	commercial	vendors	with	the	age	between	6-8	weeks	
old.	KIC	(KrasLSL-G12D/+;	Cdkn2aflox/flox;	Ptf1aCre/+)	and	KPC	(KrasLSL-G12D/+;	Trp53LSL-
R172H/+;	Ptf1aCre/+)	mice	were	mixed	background.	Mice	were	housed	in	isolation	cages	located	
in	a	pathogen	free	facility	in	the	NG,	NB	and	NA	buildings	on	the	north	campus	of	UT	
Southwestern.	UT	Southwestern	has	a	letter	of	assurance	on	file	with	the	Public	Health	Service,	is	
registered	as	a	research	facility	with	the	USDA,	and	is	certified	by	the	AAALAC.	

Our	laboratories	participate	in	voluntary	inspections	by	IACUC	and	ARC	staff	at	least	twice	per	
year.	Our	labs	and	staff	members	of	the	animal	resource	center	(ARC)	will	closely	monitor	the	mice	
for	any	abnormal	behaviors	or	signs.	The	ARC	at	UT	Southwestern	maintains	an	active	animal	
resource	center	with	3	staff	veterinarians	and	veterinary	technicians.	Animals	are	cared	for	on	a	
daily	basis	by	contract	staff	supplied	by	SoBran.	Animals	are	inspected	daily	by	the	animal	
technicians	and	any	animal	in	distress	is	cared	for	and	marked	for	a	visit	by	a	veterinary	technician.	
The	veterinary	staff	is	also	available	for	assistance	with	techniques	and	protocol	planning.	All	
animal	protocols	are	reviewed	by	an	Institutional	Animal	Care	and	Use	Committee	before	studies	
can	commence.	Brekken	maintains	mouse	rooms	and	shared	procedure	rooms	within	the	UTSW	
Animal	Resource	Center	(ARC).	Within	the	ARC	facility,	appropriate	precautions	are	taken	for	
handling	of	animals,	their	bedding,	and	any	waste	that	may	have	come	into	contact	with	novel	
compounds.	All	animal	carcasses	and	trash	are	incinerated.	In	addition,	special	precautions	are	
taken	to	protect	individuals	working	with	animal	through	the	use	of	appropriate	protective	
clothing	(disposable	gowns,	masks,	gloves,	and	booties.)	The	Animal	Resource	Center	at	UTSW	is	
under	the	direction	of	Dr.	Bart	Carter,	D.V.M.	and	is	accredited	by	the	American	Association	of	
Accreditation	of	Laboratory	Animal	Care	(AAALAC).	All	matters	related	to	animal	welfare	involve	
standards	set	forth	in	the	Guide	for	Care	and	Use	of	Laboratory	Animals.	This	institution	is	in	full	
compliance	with	the	Animal	Welfare	Act.	Minimization	of	Pain	and	Distress:

We	confirm	compliance.

G-	Dual	use	research	of	concern

F-	Data	Accessibility

No	human	subjects	involved	in	this	study.

All	procedures	with	animals	are	performed	within	the	barrier	facility,	under	conditions	designed	to	
cause	a	minimum	of	distress	to	the	animals.	Personnel	working	with	animals	are	fully	trained	in	
ethics,	care	and	handling,	and	where	appropriate	anesthesia	and	surgical/specialized	techniques	
by	veterinary	staff.	This	laboratory	has	many	years	of	experience	in	carcinogenesis	studies.	In	
these	studies,	animals	are	carefully	monitored	for	signs	of	distress,	and	altered	behavior.	Animals	
are	euthanized	at	the	first	signs	of	distress,	or,	in	accordance	with	IACUC	procedures.	Animals	are	
euthanized	if	they	are	moribund,	show	a	body	condition	score	of	≤2	(Ullman-Cullere,	M.H.	and	
Foltz,	C.J.	Body	Condition	Scoring:	A	Rapid	and	Accurate	Method	for	Assessing	Health	Status	in	
Mice.	Lab.	Animal	Science;	49	(3)	319-323,	1999).
Euthanasia:
Standard	euthanasia	of	animals	is	by	CO2	exposure	followed	by	cervical	dislocation.	Euthanasia	of	
animals	for	tissue	collection	for	RNA	expression	work	is	by	cervical	dislocation.	All	blood	
collections	and	euthanasia	methods	are	performed	by	trained,	highly	proficient	personnel,	and	are	
fully	approved	by	the	Institutional	Animal	Care	and	Use	Committee	(IACUC).	This	is	also	in	
compliance	with	the	recommendations	of	the	AMVA	report	on	Euthanasia	(2000).

no.

All	raw	and	processed	data		of	RNA	sequencing	study	have	been	deposited	in	GEO	(GSE135578).		

All	raw	and	processed	data		of	RNA	sequencing	study	have	been	deposited	in	GEO	(GSE135578).		


