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1st Editorial Decision 29 August 2018

Thank you for the submission of your research manuscript to our editorial office.

We have now received the enclosed reports on it. As you will see, referees 1 and 2 appreciate the
repurposing idea of BZA for gastro-intestinal cancers and find the data to be of putative interest.
Unfortunately, both referees raise serious concerns regarding the novelty of the findings and
conclusiveness of the data and pinpoint several technical issues that preclude a solid interpretation
of the experimental evidence provided. In brief, since the effects of BZA have already been shown
in animal models of colorectal cancer, we unfortunately feel that the presented work does not
progress the translational knowledge enough to justify publication in EMBO Molecular Medicine.

Given the nature of these criticisms and the fact that EMBO Molecular Medicine can only invite
revision of papers that receive enthusiastic support from a majority of referees, I am afraid that we
do not feel it would be productive to call for a revised version of your manuscript at this stage and
therefore we cannot offer to publish it.

We hope that the referees' comments will be helpful to you as you prepare your manuscript for
submission elsewhere. We realize that our decision to not pursue publication here will be very
disappointing, and we recognize that your findings will be of value to the field.

I would therefore like to propose a transfer of your manuscript and referee reports to the new open-
access journal Life Science Alliance. Life Science Alliance is launched as a partnership between
EMBO Press, Rockefeller Press, and Cold Spring Harbor Laboratory Press, and publishes work that
is of high value to the respective communities across all areas in the life sciences. I already have
alerted Dr. Andrea Leibfried, executive editor of Life Science Alliance, to your work, and Andrea
would like to consult with her editorial team and get back to you swiftly upon transfer, to confirm
their interest and to outline the necessary minor revisions/amendments needed for publication in
Life Science Alliance. You can also directly discuss your work with Andrea by contacting her at
a.leibfried@life-science-alliance.org
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I am very sorry to disappoint you on this occasion and I hope you will view the possibility of a
transfer favorably. If this is the case, please use the link below to transfer the manuscript directly.

wEkxEE Reviewer's comments *#* 4%
Referee #1 (Remarks for Author):

In this paper entitled Repurposing the selective estrogen receptor modulator bazedoxifene to
suppress gastrointestinal cancer growth, the authors show the anti-tumor effect of the bazedoxifene
(BZA) in gastric/colorectal cancer, based on IL6/IL11 signaling interference, using in vivo
experiments in various mouse models.

The in vitro/in vivo treatments with BZA clearly have an effect on tumor cell growth, tumor
formation/growth, similar to the effects of interference of IL11 by antagonists or genetic restriction
as they have showed before. However, it remains unclear what the clinical relevance is of IL11/6
signaling in patients. In figures 1 and 2 the authors try to provide a rationale for IL11 inhibition in
gastro-intestinal patients, however these data are not really convincing. IL11/IL6 related gene
expression levels are only slightly enhanced in some of the subtypes IL11RA, IL6ST and IL6RA in
GS for gastric cancer, IL6ST and IL6 in MSI-H for colorectal cancer. However they state:

In colorectal cancer, we detected higher expression of IL11, IL6, IL6RA and IL6ST in the MSI-
High and MSI-Low subsets than in the Microsatellite Stable (MSS) subtypes (Fig. 1C).

This does not correspond with the data shown in the figure, no significant differences for IL11 or
IL6RA. Also MSI-L seems to be more similar to MSS than to MSI-H.

Furthermore they show differential gene expression levels for high and low risk patients. Whereas
IL11 and IL6ST are both increased in high risk patients, IL11RA is lower in high risk gastric cancer
patients.

In Fig. 2B/D KM plots of high and low risk patients are shown, however, I don't think this is
relevant for the data shown, the authors should dichotomize the patients by high/low IL11, IL11RA,
IL6ST etc and then show eventual differences in survival. It is obvious that high risk patients will
have a worse survival.

I do not see how the authors conclude that "elevated expression of IL11 signaling, rather than IL6
components correlates with increased risk of recurrent disease. " This does not follow from figures 1
and 2. Together with the results shown in Fig 3, where the disrupting effect of BZA on IL11
signaling is shown, which seems to be comparable to the effect on IL6 mediated growth (3B), and
Fig 4, where the binding sites for IL6 and IL11 on GP130 are compared to that of BZA, (very
similar), it cannot be concluded that IL11 signaling is more important than IL6.

Nevertheless, it seems convincing that BZA is able to block IL11 mediated GP130 signaling,
however, in principle the effects on tumor (cell) growth could still also be mediated via IL6.

Next the authors used the IL11 dependent gp130-Y757F mouse model to show that BZA is able to
inhibit IL11 dependent tumor growth, independent of its SERM function. Furthermore, they show
that also murine APC driven colorectal tumors can be inhibited by BZA, via STAT3 reduction,
independent of APC or the immune system.

In summary, the authors show that bazedoxifene, which is an FDA approved compound, can be used
as an anti-tumor treatment for CRC or gastric cancer patients, most likely due to IL11/IL6
inhibition. Since the anti-tumor effects of IL11 inhibition have been shown before, also by the
authors as is stated several times in the manuscript, the novelty of this manuscript should mainly be
in the repurposed use of BZA.

However, in a recent paper (Li, S., Tian, J., Zhang, H. et al. Apoptosis (2018)) this effect of BZA on
colon cancer was shown already, both in vitro and in vivo, and in combination with chemotherapy.
Also in other cancer types a similar mechanism has been proposed. Therefore I would not
recommend this manuscript for publication in EMBO mol med.

Other comments:
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It is unclear what the differences are between Fig 3 A and Supp Fig 1 A, it seems to me that they
should represent a similar experiment, however in S3A with IL11Ra only, the reporter is already
induced, whereas in fig 1 this is not the case.

Corroborating the selective effects of bazedoxifene on STAT3 acitivity (Fig. 2 and

Fig S2B), tamoxifen treatment failed to suppress IL11-mediated cell proliferation of BAF/03
cells expressing human IL11Ra (Fig. S1C).

Fig 2 and S2B do not refer to STAT3 activity.

IC50 values are mentioned, however in the graphs shown, these are the highest concentrations of
BZA used, are higher concentrations lethal or not working?

Figure 5:
The organoid size seems to be very small, after 6+7 days of culturing, it seems that the BZA treated
cells are dying?

Why are the protein blots not shown for CRC4, or the organoid sizes of CRCs 1-3, to make a proper
correlation.

It is unclear why gene expression of SPP1 is shown in 6G and 7H

Fig 6G, 7H,I: according to the legends the data is normalized to the mean value of vehicle control,
this implies the black bars should be 1, but they are not.

There is no section for RNA isolation/ QPCR in the methods

Fig. 8B no AZD1480 is shown

Referee #2 (Comments on Novelty/Model System for Author):

That BZA would act via gp130-STAT3 has recently been established and some in vitro work in
colon cancer published, anticipating the conclusions here; however, this is a systematic study with
multiple mouse models (as appropriate as are available) along with careful structural work and
reasonable dose-response analyses with molecular analysis overcomes the slight lack of novelty.
Also, the potential medical relevance and impact is high.

In the current version of the manuscript, the first two figures on the TCGA analysis are very
confusing, and I don't see how they do anything positive and, conversely, might discourage many
readers from getting to the far more impactful later figures and analyses.

Referee #2 (Remarks for Author):

This is a dense manuscript extensively analyzing the anti-gp130 properties of the SERM BZA.
Though the results would largely be predicted based on previous literature, these preclinical studies
and pharmacological, molecular, histological, and structural analyses must be done. Overall,
technically, the experiments are sound, well-controlled, and well-described other than a few small
problems here and there. The biggest issues are that Figs. 1 and 2 based on the TCGA are highly
confusing and don't seem to add anything to the manuscript. Also, much is made in the Introduction
and TCGA analysis of IL-11, yet all the subsequent experiments for the most part don't distinguish
between the relative contribution of IL-6 and IL-11 to BZA's anti-tumor effects.

More detailed points:

The description of olamkicept (sgp130Fc) in the Introduction is confusing. This antagonist is a
dimerized gp130 which was designed to bind soluble IL-6R-IL-6 pairs to block interaction in trans
with gp130 on target cells. If IL-11 (or IL-22 for that matter) also can couple with a soluble IL-11r,
then this agent would work against IL-11, too. If there is no such IL-11 mechanism of action then it
is not really a parallel comparison, as sgp130Fc is not supposed to have action against the direct IL-
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6 interaction with membrane-bound IL-6r. The manuscript is often biased towards an IL-11
interpretation of results that is not warranted by the results, and this passage is a good example.

Fig. 1A How are the percentages calculated in Fig. 1A? Is this simply the total of each gene's gene
alterations (mathematical union or intersection), such that patients with mutations in more than one
of these genes get counted more than once or only once? Another way to put it: the fact that 16%
have mutations in one of the genes, does that mean that 84% of people with gastric cancer have
mutations in none of the genes in question?

Fig. 1B: It is really unclear what any of this analysis is supposed to mean. What is the null
hypothesis here? That genetic alterations would be the same in all types of cancer or that one type
would be expected to have more? My suspicion is that you could get this sort of pattern (of some
genes being increased in some tumor subtypes) with just about any set of 5 genes, as you are
comparing 5 separate genes in 4 separate categories, so there is a lot of chance for there to be
statistical differences simply based on multiple hypothesis testing error. But, again, it is hard to
know what to conclude from this analysis.

Why were IL11, IL11RA, and IL6ST the only ones chosen for analysis in Fig. 2? What do the
authors make of the flip in prognostic value of IL11RA between stomach and colon cancer? What is
the green-red (high-low risk) stratification based on in Fig. 2B,D? Is it in any way correlated with
expression levels of the IL6/IL11 pathway genes? If so, this is not clear, and it seems as though low-
high risk is generated by TCGA? Wouldn't the authors want to show that some combination of
alterations (genetic or expression based) in the signaling they are interested in can be used to
stratify?

Again, how the presentation in Figs 1 and 2 address the null hypothesis, wherein this cytokine
signaling pathway of interest does not have any particular role in development or progression of
cancer, is not clear at all.

The problem of understanding the significance of Figs. 1 and 2 is compounded by the authors saying
that they find (p. 8) that IL11 signaling, rather than IL6 components correlates with increased risk of
recurrent disease, yet whatever data the authors have to suggest IL6 is not important is not shown,
yet the first two figures with data whose interpretation is not entirely clear is shown??

Structural analysis of potential active sites-drug interface: Could Tamoxifen be shown as a negative
control in one of these views?

Fig. 6B the BZA treated stomach picture has no contrast, and anatomic boundaries are
uninterpretable. A better image should be provided. 6G: IL-6 cytokine must certainly be
significantly increased (though it is not analyzed statistically apparently). What would be the
significance? Feedback inhibition?

Fig. 71: what the normalizer here is unclear (ie what is relative expression of 1?). The legend says
relative to vehicle, but in SOX9, eg, both VEH and BZA are less than 1. Are they reduced in
tumors? Is this vehicle control a non-Tamoxifen-treated vehicle control?

All the cells in the representative photomicrographs in SF6 are pSTAT3 in both VEH and BZA, so
it's not clear where the quantification plot at right comes from.

STATS: many of the analyses involve more than two groups for which T-test is not a valid method
of estimating statistical significance.

A recent paper in Apoptosis shows also BZA via GP130 anti-tumor effects in colon cancer cell
lines.

Author appeal and editor reply 13 September 2018

Thank you for your email and feedback on our manuscript. We are very appreciative of the
thoughtful critique and that the referees were positive about our findings on repurposing
bazedoxifene for gastrointestinal cancers. We also acknowledge the concerns you have regarding the
novelty of our findings. However, the conflicting opinions of the two reviewers on this matter has
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prompted my response to the decision made. I would be really grateful if you were to find time to
evaluate our response on this matter.

Regarding novelty of our findings, we are in the agreement with the opening statement of reviewer #
2; (quoted below):

“That BZA would act via gp130-STAT?3 has recently been established and some in vitro work in
colon cancer published, anticipating the conclusions here; however, this is a systematic study with
multiple mouse models(as appropriate as are available) along with careful structural work and
reasonable dose-response analyses with molecular analysis overcomes the slight lack of novelty.
Also, the potential medical relevance and impact is high.

The quality of data presented in previous publication (in the journal Apoptosis), which assesses
bazedoxifene in a colon cancer xenograft lacks depth, in comparison to our study. Some points of
novelty about our study are listed here and relate to the (1) use of our specialized model systems and
the demonstration of IL11 signalling inhibition as a mechanism by which bazedoxifene reduced
tumour burden in models employed. This has not been shown before.

Novelty of the animal models and the demonstrated of the specific blockade of IL11-dependent
cancer in vivo include the use of the:

1. gpl130FF gastric tumour model which is reliant on IL11 for tumour development and growth.
The current study is the first proof-of-principle in vivo that bazedoxifene is the first small molecule
inhibitor that specifically targets an IL11-dependent tumor development pathway. The publication
(in Apotosis) highlighted by reviewers uses a human colon cancer xenograft, and is distinctly lacks
experiments to provide mechanistic proof of the selective inhibition of IL11 or IL6 in their chose
model system.

2. Epithelial-specific APC mutation model of colon cancer to demonstrate that in an immune-
competent setting, the decrease in tumour growth with bazedoxifene treatment is dependent on
processes of proliferation and apoptosis and not immune cells.

3. Cytokine-dependent cell proliferation assays to demonstrate specificity of the drug receptor
interactions and the first demonstration of a mechanism of action of bazedoxifene on gp130-receptor
conformations with IL6R, IL11R, LIFR and Lgp130.

The seminal work of my mentor and co-senior author on this manuscript, Prof Ernst (included in this
email) demonstrated the impact of IL11 as the key cytokine in driving cancers in the gastric and
colon models employed in our studies (Putoczki et al 2013, Cancer Cell). Hence our conclusions on
the effects of bazedoxifene on IL11 suppression are well researched and performed in the most
relevant models available. Hence I feel that our findings contribute to new mechanistic knowledge
that is valuable for the translational of such a finding into the clinic as a new treatment opportunity.
The clinical relevance of repurposing bazedoxifene will appeal a broad readership.

I sincerely hope that EMBO Molecular Medicine and the reviewers of this manuscript will consider
my proposal of resubmitting a corrected draft for reconsideration.

If appropriate, I am also happy to speak with you over the phone to provide more information
pertaining to our study, the approaches used and the validity of our research findings.

EDITOR REPLY

Please accept my sincere apologies for only getting back to you today. We have been extremely
busy with newly submitted articles and staff travelling to conferences, reducing our capacity and
availability for dealing with appeals.

I have obtained extra comments from both referees, included below:

#ref2

"I think the authors really shot themselves in the foot with figures 1 and 2 which try to tie in with
their (presumably, as the authors were anonymized) work on IL-11, etc. But the analysis was poorly
explained, executed, and analyzed and led to little justification for the work to follow. In fact, it led
to far more confusion than if they'd just started with a paper to analyze BZA in gastric cancer. Most
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of the highly negative comments from myself and others all have to do with figures 1 and 2 and how
that was supposed to rationalize what follows.

I do not have strong feelings about relative novelty. I thought, in the end, preclinical work will need
to be done, and the preclinical work on BZA in the stomach was reasonably solid. It is the first such
work in the stomach, though, as pointed out, this has been done before in other organs. That may be
reason to kill it for EMBOMolMed [...]. Thus, the work is important from a translation, application
point of view."

#refl

"I largely agree with ref2 about figures 1 and 2, which in my opinion do greatly reduce the
confidence in the rest of the paper. Indeed, the other figures, apart from my previous comments, are
more or less solid. However, since the effects of BZA have already been shown in animal models of
colorectal cancer, I still think the presented work does not progress the translational knowledge
enough to justify publication"

We have discussed these comments and initial decision within the team and came to the conclusion
that, if you can convincingly fix the issues shared by both the reviewers regarding figures 1 and 2
and address the rest of the critics to satisfy referees, we would encourage resubmission of your study
within 3 moths.

I thank you for your patience and interest in EMBO Molecular Medicine.

Resubmission - authors' response 28 November 2018

Response to Reviewer #1

QL. It is unclear what the differences are between Fig 3 A and Supp Fig 1 A, it seems to me that they
should represent a similar experiment, however in S34 with IL11Ra only, the reporter is already
induced, whereas in fig 1 this is not the case.

Response: The reviewer is correct that these panels depicted a repeat of the same observations; we
have now removed the graph from Supp Fig 1 A.

Q2. “Corroborating the selective effects of bazedoxifene on STAT3 activity (Fig. 2 and Fig S2B),
tamoxifen treatment failed to suppress IL11-mediated cell proliferation of BAF/03 cells expressing
human IL11Ra (Fig. SIC)”. Fig 2 and S2B do not refer to STAT3 activity.

Response: As requested by the reviewer, the figure reference has been corrected.

Q3. IC50 values are mentioned, however in the graphs shown, these are the highest concentrations
of BZA used, are higher concentrations lethal or not working?

Response: Higher concentrations do show cell death in some of the assay systems tested. However,
we would like to point out that we have not referred to specific IC50 values in our manuscript.

Q4. Figure 5: The organoid size seems to be very small, after 6+7 days of culturing, it seems that
the BZA treated cells are dying?

Response: We have developed protocols that allow monitoring of both growth/proliferation of
emerging organoids (during the first 5 days) and survival of organoids (days 5-7). As the reviewer
points out correctly, we observed the major effect of BZA to reduce survival of cells in the
organoids, consistent with our observation of BZA-treatment of tumor bearing mice induces reduces
expression of survival genes and promotes apoptosis.

05. Why are the protein blots not shown for CRC4, or the organoid sizes of CRCs 1-3, to make a
proper correlation?

Response: The organoid (CRC4) experiment and the CRC 1-3 experiments were conducted by
different collaborators and the amount of organoid protein we can recover from the
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matrigelembedded organoids is insufficient to for reliable assessment of pSTAT3 by Western blots
analysis.

In light of this, we were careful as to not over-state in the manuscript a causal relationship between
BZA treatment, pSTAT3 and organoid size in the organoid assay, although this strongly implied
from the CRC 1-3 experiments carried out in conventional tissue cultures.

Q6. It is unclear why gene expression of SPP1 is shown in 6G and 7H

Response: SPP1 was identified as an IL11-regulated gene in the antrum tumors treated with IL11-
Mutein (Putoczki et al Cancer Cell 2013). Hence it was included in the assessment of selected target
genes. However, as the function of SPP1 is associated with bone extracellular matrix activity rather
than a cancer cell intrinsic activity relevant in the context of the manuscript, we have removed SPP1
mRNA transcript data from the figure in the amended manuscript for clarity.

Q7. Fig 6G, 7H,I: according to the legends the data is normalized to the mean value of vehicle
control, this implies the black bars should be 1, but they are not. There is no section for RNA
isolation/ QPCR in the methods.

Response: The reviewer is correct, and we have corrected this for the figures mentioned. We have
updated Materials and Methods section.

08. Fig. 8B no AZD1480 is shown.
Response: Thank you for highlighting, this has been corrected in the results section to match the
figure content.

Response to Reviewer #2

Q1. “...much is made in the Introduction and TCGA analysis of IL-11, yet all the subsequent
experiments for the most part don't distinguish between the relative contribution of IL-6 and IL-11
to BZA's anti-tumor effects”.

Response: We would like to point out to the reviewer that we have deliberately chosen cancer
models where we have previously shown a more prominent effect of IL11 over IL6 (Putoczki ez
al Cancer Cell, 2013). We felt this to be important to substantiate our claim that BZA can suppress
tumor growth by suppressing IL11. However, given our structural analysis and the existing data for
BZA on IL6, we cannot assess the contribution of IL6-(trans signaling) mediated promotion of
tumor growth and how suppression of this activity by BZA contributes to the overall effect
conferred by BZA-treatment of tumor-bearing mice in the Cdx2CreERT2;4pcflox and
Lgr5CreERT2;4pcflox models. By contrast, our genetic evidence obtained in gp/30Y757F mice
suggests quite clearly that IL6 signaling (conventional and trans-signaling) is completely
dispensable and hence in this model the effect of BZA has to be mediated by inhibition of IL11
signaling (Ernst ef al., J Clin Invest 2008) We clearly state both of this points within the Results and
Discussion section of the manuscript.

Q2. The description of olamkicept (sgp130Fc) in the Introduction is confusing ... The manuscript is
often biased towards an IL-11 interpretation of results that is not warranted by the results, and this
passage is a good example.

Response: The reference to olamkicept has been removed. As for the reasons outlined to Query #1
above, we believe that an interpretation of the data with a focus on IL11 is justified.

Q3. Structural analysis of potential active sites-drug interface: Could Tamoxifen be shown as a
negative control in one of these views?

Response: As requested by Reviewer, we have now added a panel to Supplementary Figure 2 to
show tamoxifen as a negative control and to illustrate the structural differences between tamoxifen
and bazedoxifene. Accordingly, information pertaining to these changes have been included in the
Methods and Results sections.

Q4. Fig. 6B picture contrast, and anatomic boundaries are uninterpretable. 6G: IL-6 cytokine must
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certainly be significantly increased (though it is not analyzed statistically apparently). What would
be the significance? Feedback inhibition?

Response: as per the reviewer’s request the contrast of that Figure has been improved. Because, the
“increase” in IL6 is not statistically significant, we do not believe that a discussion on potential
feedback inhibition is warranted.

Q4. Fig. 71: what the normalizer here is unclear (i.e. what is relative expression of 1?). The legend
says relative to vehicle, but in SOXY, e.g. both VEH and BZA are less than 1. Are they reduced in
tumors? Is this vehicle control a non-Tamoxifen-treated vehicle control?

Response: We would like to clarify that the abundance of SOX9 transcripts is very low in the colon,
and the data was reflective of its relative abundance to the housekeeping gene. This data has been
normalised using the delta delta CT method. The control is a tamoxifen-treated vehicle control.
Tamoxifen is structurally very different and is administered for 3 days at the start of the experiment.
The BZA treatment is initiated 2 weeks after tamoxifen administration.

05. All the cells in the representative photomicrographs in SF6 are pSTAT3 in both VEH and BZA,
so it's not clear where the quantification plot at right comes from.

Response: The quantification plot is the quantification of pSTAT3 stained cells. The Aperio
software used for quantification categorizes the intensity of immunostainings into 0 (absent),
1+(weak) to 3+ (most intense stain). The graphs show staining of 2+ and 3+ scoring cells. The
figure legends and Methods section have been changed accordingly.

Q6. STATS: many of the analyses involve more than two groups for which T-test is not a valid
method of estimating statistical significance.

Response: As per the reviewer’s request ANOVA and multiple comparisons with Dunnett’s or

Tukey tests have now been performed where appropriate and these changes are reflected in the
revised text.

2nd Editorial Decision 21 December 2018

Thank you for re-submitting a revised manuscript to EMBO Molecular Medicine. We have now
received the enclosed reports from the one referee that we asked to re-assess it. As you will see the
reviewer is now globally supportive and I am pleased to inform you that we will be able to accept
your manuscript pending the following final amendments:

1) Please address the comments of referee 1. Provide a point-by-point letter INCLUDING my
comments and the reviewer's reports and your detailed responses to their comments (as Word file).
Please submit your revised manuscript within one month. I look forward to seeing a revised form of

your manuscript as soon as possible.

I look forward to reading a new revised version of your manuscript as soon as possible.

wEkxEE Reviewer's comments *#* 4%
Referee #1 (Remarks for Author):

Revision of "Repurposing the selective estrogen receptor modulator bazedoxifene to suppress
gastrointestinal cancer growth", Thilakasiri et al.

In this revision, the authors have improved the manuscript largely by removing the previous figures

1 and 2. Also, the story is much more consistent, starting by demonstrating the specific effect of
Bazedoxifene (BZA) on IL6/11 signaling in fig 1, followed by detailed putative binding
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mechanisms in fig 2. Next they show the inhibitory effect of BZA on IL11/IL6 induced STAT3
activation in cell lines and organoid cultures, as well as an IL11 dependent growth inhibitory effect
on organoids.

Further, BZA treatment in vivo in 3 different relevant gastrointestinal mouse models resulted all in
decreased tumor growth. This was shown to be the result of IL11/STATS3 inhibition, and
independent of immune responses or alterations in Wnt signaling.

Although the novelty of the research has not really altered compared to the initial submission, the
manuscript now gives a clear and thorough study of the treatment of GI cancers using BZA,
covering the (molecular) mechanism, in vitro effects and convincing in vivo studies and provides
strong arguments for further clinical research in this direction. I would now recommend this article
for publication, when some minor changes have been addressed:

- Fig 1A: it should be indicated in the graph which compound is used

- Fig 4G: As the other reviewer previously already indicated, the IL6 expression after BZA
treatment suggests an feedback mechanism, although the authors state that there is no significant
difference, the size of the error bars suggest differently. However this might be the result of the way
the data is showed, error bars represent SEM, this might be solved by plotting SD.

- Fig 5A: the schematic has a different timing than indicated in the legends (BZA treatment starts 7
days after TAM) and in the text (BZA treatment starts 2 weeks after TAM)

- Fig 5E: this subfigure could better be placed after 5G
- Fig SH/I: the normalization of the VEH controls is still not set to 1 in SH, whereas it is in 51.

- For the flow of the story, it would be beneficial to switch the paragraph about the immune response
(Fig S7/8) with the Wnt signaling paragraph (fig 6/S6) in the text.

-Fig SO is not mentioned in the text

2nd Revision - authors' response 19 January 2019

Responses to Referee #1
Fig 1A. The names of the compounds used in experiments have been included in Figure 1A.

Fig 4G. P values have been included in the figure to clearly identify whether significant differences
are observed.

Fig 54. The details in the accompanying figure legend has been modified to describe that treatment
of bazedoxifene was initiated 2 weeks after the administration of tamoxifen (Page 30). This

corresponds now with the results text on page 10.

Fig 5E. Has been moved to after 5G as suggested and relabeled accordingly in the text (page 10)
and figure legends (page 31).

Figs S7/8 and Fig 6/56. The paragraph describing effects to tumor infiltrating immune cells has
been placed after the paragraph on effects on Wnt signaling as suggested in order to improve the

flow of the results section (pages 11 and 12).

Fig §9. The figure reference has been corrected in the manuscript text.
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A- Figures
1. Data

The data shown in figures should satisfy the following conditions:

> 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.
graphs include clearly labeled error bars for independent experiments and sample sizes. Unless justified, error bars should
not be shown for technical replicates.
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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.

2. Captions

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

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

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.

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

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.).

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

definitions of statistical methods and measures:

* common tests, such as t-test (please specify whether paired vs. unpaired), simple x2 tests, Wilcoxon and Mann-Whitney
tests, can be unambiguously identified by name only, but more complex techniques should be described in the methods
section;

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.
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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 manusc
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.

B- Statistics and general methods

http://1degreebio.org
http://www.equator-network.org/reporting-guidelines/improving-bioscience-research-repo

http://grants.nih.gov/grants/olaw/olaw.htm
http://www.mrc.ac.uk/Ourresearch/Ethicsresearchguidance/L

http://ClinicalTri

index.htm

oV
http://www.consort-statement.org

http://www.consort-statement.org/checklists/view/32-consort/66-title
http://www.equator-network.org/reporting-guidelines/reporting-recommendations-for-tun
http://datadryad.org

http://figshare.com

http://www.ncbi.nlm.nih.gov/gap

http://www.ebi.ac.uk/ega

http://biomodels.net/

http://biomodels.net/miriam/

http://jjj.biochem.sun.ac.za
http://oba.od.nih.gov/biosecurity/biosecurity_documents.html
http://www.selectagents.gov/

Please fill out these boxe: (Do not worry if you cannot see all your text

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

Yes, we used the following online sample size calculator generated by UCSF; www.sampl-
size.net/about-this-site/

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

[Animal numbers for the experiments were calculated based on 15% difference between means,
SD=25% of means, and power of 0.8.

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

All experimental animals in treatment cohorts are included for analysis. For IHC, tumours of
matched size were used for quantitation of stains. There was equal representation samples from
male and female mice.

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.

Yes, animals were randomized into treatment arms to remove subjective bias, tumours burden
was assessed by investigator with no prior knowledge of treatment details

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

Yes, randomization was used to assign animals to treatment arms.

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.

Yes, investigators were blinded to animal idenfiers so that treatment group was not known at the
time of analysis.

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

For treatments, animals were randomized into treatment cohorts. Data analysis was performed in
blinded.

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

Yes, paired or unpaired T-tests were used as appropriate.

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

Yes, GraphPad prism was used to perform statistical analysis, Normal distribution was calculated
by using the Kolmogorov-Smirnof Test

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

Yes, using the F-Test




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

No, and T-tests were used for comparisons

C- Reagents

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).

Supplied details in supplementary tables.

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

This is outlined in Materials and Methods

D- Animal

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

| Models

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.

Outlined in Materials and Methods

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

Outlined in Material and Methods

10. We recommend consulting the ARRIVE guidelines (see link list at top right) (PLoS Biol. 8(6), 1000412, 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.

Yes ethical compliance was met in accoradance to the Australian NHMRC Animal Welfare
Guidelines.

E- Human Subjects

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

Outline in Materials and Methods.

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.

Yes, it is included in the Materials and Methods.

top right). See author guidelines, under ‘Reporting Guidelines’. Please confirm you have followed these guidelines.

13. For publication of patient photos, include a statement confirming that consent to publish was obtained. NA
14. Report any restrictions on the availability (and/or on the use) of human data or samples. NA
15. Report the clinical trial registration number (at ClinicalTrials.gov or equivalent), where applicable. NA
16. For phase Il and Ill randomized controlled trials, please refer to the CONSORT flow diagram (see link list at top right) ~ [NA
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 [NA

F- Data Accessibility

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

Identified in the materials and methods and Results sections throughout the manuscript.

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).

Data will be provided in expanded view and public repositories as appropiate.

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

G- Dual u:

deposited in a public repository or included in suppl; y information.

se research of concern

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.

NA




