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1st Editorial Decision 21% November 2018

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.

As you will see from the reports below, while they all mention the interest of the study, they also
raise substantial concerns on your work, which should be convincingly addressed in a major revision
of the present manuscript. Our cross-commenting exercise helped crystallizing the major points to
be addressed to fully support the conclusions and the translational relevance of the findings:

1/ While it is not realistic to add several other cellular models in vivo, control cell lines from
different breast cancer subtypes should be tested in vitro to show the specificity of the therapy.
Testing one additional TNBC cell line model and one additional PDX model in vivo would further
strengthen the results.

2/ The effects of the therapy on the primary tumor as well as on metastasis (upon primary tumor
removal and/or upon experimental metastasis) should be shown.

3/ The reviewers criticized the over-reliance on a unique stem cell marker, and this point should be
addressed.

4/ The text (abstract, results, discussion) should be tuned down to fully and accurately reflect the
experiments and the results.

Addressing the reviewers concerns in full (above points as well as other reviewers' comments) will
be necessary for further considering the manuscript in our journal. Still, revising the manuscript
according to the referees' recommendations appears to require a lot of additional work and
experimentation. I am unsure whether you will be able or willing to address those and return a
revised manuscript within the 3 months deadline. On the other hand, given the potential interest of
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the findings, I would be willing to consider a revised manuscript with the understanding that
acceptance of the manuscript would entail a second round of review as some claims were not fully
evaluated from the current data due to limitations highlighted by the referees.

REFEREE REPORTS
Referee #1 (Remarks for Author):

Using a genome-wide RNA interference screen in a breast cancer line, the authors identified genes
regulating breast cancer stem cells (defined as ALDH1high), and uncovered different regulatory
networks controlling CSC. They use panels of previously described inhibitors to interfere with these
regulatory networks and found that a combination of salinomycin and JQ1 is the most efficient
combination to deplete the CSC population in vitro and in xenografts. While this study is of
potential interest for readers of EMBO Molecular Medicine, there are some issues that need to be
addressed before publication.

Major comments

-While the effect of the combination of salinomycin and JQ1 on the number of ALDH1high cells
and CSC (defined as tumor initiating cells upon transplantation) is convincing, the relevance as a
therapeutic tool is missing, as no or limited effect on tumor size is observed. Does this drug
combination impact on metastasis (if the primary tumor is removed, and upon IV injection of tumor
cells)? Does this drug combination work in synergy with conventional anti-cancer therapy? Besides
the number of ALDHI cells, how is the primary tumor affected by the CSC depletion? Is a change
in differentiation, apoptosis or necrosis observed?

-Previous work from the authors has shown that repertaxin targets CSC and blocks metastasis
formation. A comparison and discussion of the salinomycin/JQ1 and the repertaxin effects, alone or
in combination, would be of interest.

-Only 2 xenografts models are used, which clearly is not enough to reflect breast cancer
heterogeneity. From which breast cancer type are they derived? Xenografts from each breast cancer
subtype should be tested and analysed separately, as they might respond differently to the therapy.
Minor comments

-The abstract mention that treatment of xenografts with the drug combination "resulted in long-term
impairment of tumor growth", while the results rather show that "the drug combination treatment
had no or limited effect on PDXs growth" in the timeframe of the experiments. The abstract should
reflect the results and this overstatement should be corrected.

-5 different breast cancer cell lines are used to test the anti-CSC compounds, to reflect diversity of
breast cancer. It would be helpful to explicit in the text from which breast cancer subtype is derived
each of these cell lines.

-The result section is hard to follow as the text describes drugs from groups without mentioning
their protein target.

-The rationale for using 4 of the 5 cell lines initially used in figure 4 should be explained.

-Figure 1E. The legend mentions Hoechst staining in blue, which is missing in the figure.
-Figure3A. The table is missing subnetwork 11.

-Figure 3B. The description of the 12 conditions shown in the figure is missing.

-Figure 5C, D. The legend should clearly mention if the number of ALDHI high cells is normalized
only to the number of ALDH1 high cells in control or also to the size of tumor?

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

Improving on this model system would require similar RNA1 screens on more than one breast cancer
cell line and or the use of PDX tumors.

Referee #2 (Remarks for Author):
In this manuscript, Arfaoui et al provide evidence that a genome-wide RNA interference (RNA1)

screen regulates breast cancer stem cell (bCSC) fate. Utilizing SUMI159PT as the cellular model and
an ALDEFLUOR based assay, the bCSC are identified as ALDHbright. The authors identified a
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gene hit-list that significantly decreases the CSC proportions and a second gene hit list whose
silenced genes led to an expansion of bCSCs. The authors suggest that the gene hit-lists are genes
which regulate bCSC-fate. A serie of networks identified by interactome/regulome analysis is
suggested by the authors to be relevant to bCSC fate. Subsequently a targeted-pool of 33 RNAi from
the library were used to screen multiple breast cancer cell lines altering CSC activity and directly
compared and contrasted to a chemical screen in the various breast cancer cell lines. Based on the
above the authors determined that mifepristone, salinomycin and JQ1 targeted bCSC activity. In
vitro exposure of salinomycin and JQ1 synergized alerting stem cell activity. In vivo, xenograft
models impaired tumor growth in PDX models and in limited dilution assays with PDX cells.
Relevance to human disease was shown by the analysis of public available dataset on recurrence
free survival rates were poorer when the network signature was present. The authors suggest that the
networks arising from the RNAi-screen are drivers responsible for tumor CSC evolution arising
from chemoresistance.

General concerns of the text and results description were found to be sparse and often lacking in
accurate details that match the text to what was shown in the figures requiring at times to turn to the
legends for details and at times vital information was missing. The text should stand alone without
going to figure legend and then find out value information is missing. The manuscript text should be
able, for general readership not experts on RNAi screen technologies or knowledge of the author's
previous publications.

Another general concern is the time frame experiment with the PDX models in vivo. The authors
acknowledge that they are conducted so as make the argument that this specific-modeling is
consistent with what would be expected of CSCs, as it is responding to therapy and would be
undergoing clonally evolving due to therapy. There is no confirmation and or secondary validation
experiments at the molecular level that demonstrate that the drugs are indeed affecting CSC
networks as they evolve to resist the drugs. No validation is shown that the RNAi-signature
networks are working in vivo to promote chemoresistance.

The authors need to address the general concerns and the major/minor points.
Major Points:

1. Figure 1 A-B are generally easy to follow along.

2. The volcano plot, which represents the gene hit list 1 (green down) and hits list 2 (red genes up),
needs more than just ALDHI highlighted. Then one can follow the analysis of targets chosen
(Ep300 EZH2 are the red) and (ATGS NR3C1 and MEDO09 green). Because there is no mention of
EP300 and EZH2 etc... in the text or the legends. Confusing to read.

3. Supplemental Figure 1 was an exhausting excel sheet. Was this hit-list 1 and hit -list2? Not clear.
Supplemental description was very poor. Summary tables for clarification of those gene hit-lists.

4. Is the software developed by authors (Rioualen et al 2017) freely available for independent
verification analysis by others in the field?

5. Fig2. The five networks identified from the results of Figure 1. Are the authors implying that this
is the driver of clonal evolution and this is due to resistance? This point was lost in text please
clarify.

6. Fig3A. The text is not clear on why you chose the EZH2 inhibitor tazemetosat? EZH?2 is not the
"hub" of network core, it is KNA2, what is it because EZH2 was one of the gene hit list that went
up? And there is no drug to target for the hub, KNA2?

7. Fig 3B would benefit by sublabels stipulating that we are looking at 33 siRNA as the text says or
as the legend says 12 siRNA pools 3 each ( to me it add up to is 36 targeted RNAI) please correct.
Moreover which were targeted genes? Not clear from the text or the legend. I can image it the above
genes that was shown in figure 1.

8. Fig 3B multi-rounds of therapy on the SFE, self-renewal capacity must be consider. As it is now
well established the SFE are influenced by the levels of ECADHERIN for a given breast cancer cell
line and causing aggregation of cell to form spheres.

9. Fig 3C-D it is not clear why the authors using control EZH2 inhibitor on the SUM159PT then
JQI on SUM149, why the switch in the cells? What about Salinomycin?

10. The JQ1 and Salinomycin effects specific only to TNBC cells lines? What about ER+ HER2+
normal epithelial cells etc... controls are needed?
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11. Fig 3C the authors measuring the effects of DEAB as the inhibitor for human ALDH co-
enzymes. This is not well described at all in either the text or the figure legends for some readers
that may not know this assay it would be difficult to assess what is being shown.

12. Supplemental 1 figure dosage p values are lacking for each cell lines drug used dosages.

13. Figure 4 Isobole curve analysis for 24-96h are needed to determine appropriate drug interactions
and determining synergistic, additive or combinatorial.

14. What is the mechanism of the action on the networks for JQ1 and Salinomycin alone and or
combination as their mechanism varies?

15. Fig5 is strong but lacks verification that the intended networks were truly affected in vivo by
drug therapies as suggested by the authors.

Minor Points

1. The RFS are statistically significant for TNBC. But there was no mention of the HR values and
the discussion does not address this point. Additionally explanation as to why we see significant
changes but that they are marginal changes relative small percentages?

2. There was no discussion what is the relevant dosages used in mice to potential translate to human
studies that would target CSC. Are you exceeding levels that are not tolerable in humans, otherwise
no impact.

Referee #3 (Remarks for Author):

The manuscript by Abir Arfaoui et al., entitled " A genome-wide RNAI screen reveals essential
therapeutic targets of breast cancer stem cells" describes an integrated interactome/regulome
analysis based on a genome-wide RNA interference screen in a cell-based model system of basal-
type breast cancer, the SUM159 cell line. The ultimate goal of this study is the characterization of
genes/pathways that might constitute suitable targets for a rationale anti-cancer stem cell (CSC)
therapy in breast cancer. By this approach, the Authors identified potential underpinnings of CSC
phenotypes, which were subsequently validated through in vitro and in vivo functional studies as
suitable targets for pharmacological intervention using a number of available compounds. An
important outcome of these analyses is the identification of at least two drugs, salinomycin,
previously described as a selective anti-CSC drug, and JQ1, which can be used alone or in
combination to target CSCs.

The manuscript addresses important questions in the field of therapeutic management of breast
cancer, first and foremost the necessity to target CSCs to achieve definitive tumor eradication, as
apposed to currently available strategies that in most cases exert a predominant effect on the bulk
tumor population. In this contention, a highlight of this work is the use of in vitro and in vivo
functional assays in an attempt to dissect the effects of the selected compounds on the CSC
subfraction, rather than on the bulk tumor population. This approach is in keeping with the emerging
idea that functional assays that interrogate CSC biology should be routinely implemented in the
evaluation of efficacy of anti-tumor drugs. Notwithstanding these important and valuable aspects,
there are several pitfalls to this work that detrimentally affect its overall significance and clinical
impact at this time.

General comment

One major point of concern is the use of the ALDH-based technique as the sole phenotypic assays to
"count" CSCs throughout the study. Indeed, while the use of ALDH in combination with the basal-
like SUM159 cell line appears to be a suitable strategy, entirely justified for the execution of a high-
throughput analysis, there is a sort of over-reliance on ALDH as a "universal" approach to measure
CSCs across the different cell lines and patient-derived cells (the molecular subtypes of patient is
not described) in the subsequent validation studies. At least in the case of basal-type breast cancer,
other CSC markers can be also exploited (for instance the CD44/CD24 configuration) which might
have aided a better definition of the effects of the compounds on the CSC population.
Notwithstanding this, the combined SUM159/ALDH approach revealed to be a suitable strategy to
validate the effects of the identified genes on the putative ALDH-positive CSC fraction, considering
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the good correspondence between ALDH-positive cells and sphere-forming efficiency in vitro (at
least in some experiments). In this regard, a major point of weakness is the absence of evidence that
some of these genes are also functionally implicated in determining variations of the CSC pool in
vivo. Such evidence would have strongly reinforced the significance of pharmacological studies in
vivo, based on the rationale that those genes/pathways are the actual molecular target(s) for the
selected drugs. Differently said, one would expect that the perturbation of the identified
genes/pathways, singly or in combination, would recapitulate the effects of the pharmacological
treatments, which would provide definitive preclinical proof-of-evidence of the suitability of using
the candidate compounds as anti-CSC treatment(s) in the clinical setting.

Another important point concerns the 80% cut-off for proliferative block/apoptosis effects used to
identify candidate hits in the RNAi screen in the bulk SUM159 population. If the purpose of the
study was to identify genes/pathways with a selective effect on CSCs, which are hold to be
predominantly quiescent/slow-proliferating/apoptosis-resistant, rather than an effect of the bulk
population of actively proliferating progenitors, it would have been more appropriate to evaluate the
differential apoptosis/proliferative effects on the purified ALDH-positive and -negative
subfractions.

SUM159 cells are basal-type, as apparently are all the other cell lines utilized in the study, (while
the molecular and clinical characteristics for the two patients appear not be reported). In this regard,
if it is true that basal-type breast cancers are among the most biologically aggressive breast cancer
subtypes, they also represent a minority of breast cancers (where the great majority is represented by
luminal breast cancers which are also presumably driven by CSCs). Assessing the implication of the
identified genes/pathways and related targeted therapies in other breast cancer subtypes would have
greatly strengthened the overall biological and clinical impact of the study, in light of the emerging
idea that breast CSCs might share molecular and phenotypical homologies regardless of the
heterogeneity that distinguishes the different molecular subtypes at the bulk population level.

The putative anti-CSC drugs identified, salinomycin - which has been already described as an anti-
CSC drug -, JQ1 - which should target the sub-network mediator complex - and mifeprestone - that
targets NR3C1- appear to show highly variable, sometimes not reproducible, effects when their
efficacy in vitro (ALDH/sphere-forming assay) is compared to their efficacy in vivo. Moreover,
only salinomycin shows a consistent effect when used alone or in combinatorial treatment, while all
the other drugs display a modest, if any, effect when used alone.

Furthermore, accurate evaluation of the growth kinetics of xenografts in vivo appears to show a
marked anti-proliferative effect in the bulk tumor population. This point should be carefully
addressed with an accurate analysis of the rate of apoptosis and proliferation in the treated bulk
xenograft population. For instance (Fig. 5), the effects of salinomycin and JQ1 on the CSC content,
and on the growth rate of the primary xenograft appear to be inconsistent compared to each other. In
addition, the absence of effect of salinomycin on the growth of the primary xenograft (which is
expected of a selective anti-CSC therapy) does not correspond to a consistent action of salinomycin
in reducing the content of ALDH-positive CSCs; even more concerning, JQ1 appears to be endowed
with a remarkable anti-tumor growth activity (which is of the same order of magnitude of the
combined salinomycin+JQ1 treatment) which is not accompanied by any substantial effect of this
drug on the ALDH-positive fraction. This suggests that the site of action of JQ1 might be at the level
of the bulk population of progenitors, rather than hitting the CSC population. Again, while the
effects of the different treatments on the growth of the secondary xenografts are remarkable, a
thorough analysis of the apoptosis/proliferative effects in the bulk tumor population would aid
understanding of the mechanism/site of action of the different treatments. Therefore, in light of the
different caveats and pitfalls of the above in vivo studies, the conclusion that these drugs represent
selective anti-CSC treatments remains questionable.

Major points:

Fig. 3.

It would be useful to show, in addition to the sphere-forming efficiency in panel B, a table reporting
the actual average size of the spheres (expressed as number of cells/sphere) alongside measurement
of the actual proliferative rate (for instance, cell cycle analysis; also in panel C/D) in the bulk sphere
population, with the ultimate goal to demonstrate the differential effects of the treatments on the
putative CSC (ALDH-pos) vs. progenitor (ALDH-neg) population. A serial propagation of spheres
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(at least a second generation) would definitively aid addressing the selective anti-CSC effect of the
various treatments, at least for selected genes/drugs.

The effect of mifeprestone and JQ1, shown in Fig. G is really modest, compared to salinomycin,
which questions their actual efficacy in this assay. As previously stated, also in this analysis, the
analysis of the actual sphere size and of the apoptosis/proliferative rate would probably be
instrumental to better highlighting the intrinsic mechanism/cellular site of action of these
compounds.

Fig. 4.

Results depicted in this figure would probably be better represented by a synoptic table showing the
selected final optimal concentrations of the different drugs, their effects in terms of sphere-forming
efficiency and the intrinsic characteristics of the different cell lines (subtypes).

The experiments depicted in panel C lacks fundamental controls (not-treated control, salinomycin
alone at 30 and 500nM) which are required to understand whether this drug is already effective as a
standalone treatment, or whether a combinatorial regimen is required to maximize its efficacy,
especially in light of the relatively modest effects that JQ1, and to some extent also salinomycin,
appear to exert when used in mono-therapy. This would also aid understanding whether the different
drugs are hitting different CSC pools (or different molecular workings), considering their synergic
effects when used in combination, or whether their combination simply results in off-targets effects
(toxicity?).

In these experiments, it also concerning that the remarkable reduction (~8-10-fold) observed in the
percentage of ALDH-positive cells upon inhibitor treatments (panel C) does not reflect into an
equivalent effect in the sphere-forming assay. Once again, accurate dissection of the possible effects
on proliferation/apoptosis in these assays, accompanied by second generation sphere formation
assays, would help addressing these points. It is also possible that ALDH is not sufficient to 'read"”
the selective effects on the CSC population, which might be better interpreted with different
approaches to CSC purification (i.e. CD24/CD44-based sorting, if amenable).

Fig. 5.

This figure depicts results of possible translational relevance, and as such represents a major added
value of the study. Increasing the number of patients including different breast cancer subtypes
would greatly increase the impact of these results, also considering the remarkable variations
observed in the analysis of the two patients. Are these patients p53 wild-type or mutated? More in
general, what are the intrinsic characteristics of these two patients?

A thorough analysis of the effects of the drug treatments (proliferation/apoptosis) is also required, as
already suggested above. It is also not very well described when the treatments were started. Again,
as previously stated, salinomycin and JQ1 appear to have variable, inconsistent effects on the CSC
content, when the ALDH method is compared to the sphere-forming assay.

In the limiting dilution transplantation assays, while some treatments appear to have a more
remarkable effect than others, the combinatorial treatments result in a dramatic inhbition of the
tumor growth, which raises concerns about the selective anti-CSC effects of these treatments. This
point should be carefully addressed by corroborating these studies with functional (sphere-forming
efficiency, ALDH assay) and in situ (detection of apoptosis/proliferation rate) analyses of the tumor
outgrowths. Taken at a face value, results from in vivo studies appear to indicate that a
combinatorial treatment is not strictly required to achieve a substantial effect. Towards assessing the
preclinical relevance of these studies, it would also be useful to evaluate the combination of (at least
one) candidate drugs with standard chemotherapy, to observe whether the selective anti-CSC action
of one of these compounds prevent tumor growth relapse after chemotherapy discontinuation (as it
would be expected in case of intrinsic CSC resistance to chemotherapy).

Additional points:
In some parts, the manuscript does not read well. The definition "breast CSC" or the acronym bCSC
are inconsistently used throughout the manuscript.
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1st Revision - authors' response 14" June 2019

Answer to reviewers’ comments:

Referee #1 (Remarks for Author): Using a genome-wide RNA interference screen in a breast cancer
line, the authors identified genes regulating breast cancer stem cells (defined as ALDH1high), and
uncovered different regulatory networks controlling CSC. They use panels of previously described
inhibitors to interfere with these regulatory networks and found that a combination of salinomycin
and JQ1 is the most efficient combination to deplete the CSC population in vitro and in xenografts.
While this study is of potential interest for readers of EMBO Molecular Medicine, there are some

issues that need to be addressed before publication.

Major comments

1. While the effect of the combination of salinomycin and JQ1 on the number of ALDH1high
cells and CSC (defined as tumor initiating cells upon transplantation) is convincing, the
relevance as a therapeutic tool is missing, as no or limited effect on tumor size is observed.
Does this drug combination impact on metastasis (if the primary tumor is removed, and

upon IV injection of tumor cells)?

We thank the reviewer for his/her helpful comments.

We agree with the reviewer that an impact of salinomycin/JQ1 drug combination on
metastasis formation will grandly reinforce the clinical relevance of this therapeutical
approach. Thus, we have now performed a metastasis formation assay upon IV injection of
tumor cells isolated from two of our PDX models expressing the luciferase. At 24 hours after
IV injection, mice were treated daily with vehicle, salinomycin, JQ1, or the drug combination.
After 14 days of treatment, mice were sacrificed and metastatic burden was determined by
photon flux emission. We obtained similar results in both PDX models with a significant
reduction of metastasis formation in mice treated by the drug combination compared to the
vehicle-treated mice. These results are now reported in Figure 5 (J-L) and in Supplementary
Figure 6

2. Does this drug combination work in synergy with conventional anti-cancer therapy?

We agree with the reviewer that it is important to associate our drug combinations targeting
the CSC population with standard chemotherapy more efficient on bulk cell population. We
have now tested this association (using docetaxel as standard chemotherapy) in two different
cell line models. We obtained similar results for both models with JQ1, Sal, or JQ1/Sal
treatments that prevent CSC selection induced by docetaxel treatment. These results are now
reported in Supplementary Figure 4. The next step will be to develop a preclinical assay in

PDXs testing the different regimen (concomitant, sequential) of tri-therapy
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(JQ1/Sal/Docetaxel). This step will be important to translate our therapeutic approach into
clinics. However, we think that it is beyond the scope of the present manuscript.
3. Besides the number of ALDHI cells, how is the primary tumor affected by the CSC

depletion? Is a change in differentiation, apoptosis or necrosis observed?

The reviewer raised a critical question. Changes in bCSC proportion may be explained by
different scenarios such as, preferential or selective bCSC apoptosis, modification of
proliferation rate of one or both cell subpopulations (ALDHbr and ALDH-), and
increased bCSC differentiation, or a combination of each. To evaluate how treatments
affect bCSC proportion we have first measured the proportion of apoptotic cells in each
cell subpopulations following treatments (JQ1, SAL, JQ1/SAL). We did not observed a
significant increase of apoptotic cells in any of the two cell subpopulations following
treatments. These results are now reported in Figure 4E. To evaluate the impact of the
treatment on the cell proliferation and on the bCSC differentiation potential we developed
a lineage tracing system using an engineered SUM 159 cell line (see new Figure 4F). Using
this model we can follow the non-CSC (ALDH"-RFP* cells) and CSC populations
(ALDHP**-BFP* cells) progenies under treatment conditions. We did not observed any
modifications of the RFP+/BFP+ cells ratio in the treated conditions compared to the
control, indicating that treatments did not induce a differential proliferation rate in any of
the two cell subpopulations. However, we did observe a significant reduction of the
ALDHbr cell proportion in the CSC progenies (BFP+ cells) under treatments compared to
the control (see new Figure 4G-I). These results suggest that JQ1 and Sal treatments
mainly reduced the CSC proportion by promoting CSC differentiation.

Previous work from the authors has shown that repertaxin targets CSC and blocks
metastasis formation. A comparison and discussion of the salinomycin/JQI1 and the
repertaxin effects, alone or in combination, would be of interest.
We have indeed identified repertaxin as a CSC targeting drugs able to block metastasis
formation. Repertaxin is currently involved in an international clinical trial for metastatic
breast cancer (fRIDA, NCT02370238). As answered previously, we have now performed a
metastasis formation assay (see comments above). We really do think that only a well-
designed clinical trial will be able to evaluate which CSC targeting drug is more beneficial

for patients cure and we will definitely designed new studies to answer this question.

4. Only 2 xenografts models are used, which clearly is not enough to reflect breast cancer
heterogeneity. From which breast cancer type are they derived? Xenografts from each
breast cancer subtype should be tested and analysed separately, as they might respond

differently to the therapy.

All our in vitro experiments have been performed on a panel of five breast cancer cell lines

(BCLs) representing the breast cancer molecular diversity (1 luminal BCL, 2 Basal BCLs, and
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2 Mesenchymal BCLs). Similar results have been obtained for all these BCLs. Concerning our
in vivo experiments, we have focused our study on the triple-negative breast cancers that are
still facing unmet medical needs. To reinforce our study, we have now tested one additional
PDX model of triple-negative breast cancer. In all three tested PDX models, we obtain similar
results with a significant effect of the salinomycin/JQ1 drug combination on the CSC
population, limiting tumor progression. These results are now reported in Figure 5 and in
Supplementary Figure 6. The description of our PDX models has been added in the Material

and Methods section.

Minor comments.

1. The abstract mention that treatment of xenografts with the drug combination "resulted in
long-term impairment of tumor growth", while the results rather show that "the drug
combination treatment had no or limited effect on PDXs growth" in the timeframe of the
experiments. The abstract should reflect the results and this overstatement should be

corrected.

We agree with the reviewer that this point was indeed overstated. We modified the text as
follows: “Treatment of primary breast cancer xenografts with this combination reduces the

tumor-initiating cell population and limits metastatic development”.

2. 5 different breast cancer cell lines are used to test the anti-CSC compounds, to reflect
diversity of breast cancer. It would be helpful to explicit in the text from which breast

cancer subtype is derived each of these cell lines.

The molecular subtypes of each breast cancer cell lines used in this study are now reported in
the material and methods section.

3. The result section is hard to follow as the text describes drugs from groups without

mentioning their protein target.
The manuscript was modified for improved clarity and readability of the results section.

4. The rationale for using 4 of the 5 cell lines initially used in figure 4 should be explained.

The effect of the panel of drugs on the CSC population from Br-Ca-MZ01 cell line was limited.
Thus, we decided to focus our combination assay on the four cell line models with the strongest
response to treatments. We have now modified the text as follow: “We computed the
individual dose-response matrixes testing pairwise combinations of eight doses of the selected
drugs on the four BCLs with the strongest response to treatments with single drugs”.

5. Figure 1E. The legend mentions Hoechst staining in blue, which is missing in the figure.
We made the correction

5. Figure3A. The table is missing subnetwork 11.

We did not identified actionable target with corresponding inhibitors for subnetwork-11

6. Figure 3B. The description of the 12 conditions shown in the figure is missing.
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We made the corrections
7. Figure 5C, D. The legend should clearly mention if the number of ALDHI1 high cells is

normalized only to the number of ALDH1 high cells in control or also to the size of tumor?

The ALDHbr cell proportions in the drugs-treated tumors are normalized only to the number
of ALDHbr cell proportions detected in the vehicle-treated tumors. We have now mentioned

this point in the figure legend.

Referee #2 (Comments on Novelty/Model System for Author): Improving on this model system
would require similar RNAi screens on more than one breast cancer cell line and or the use of PDX
tumors.

Referee #2 (Remarks for Author): In this manuscript, Arfaoui et al provide evidence that a genome-
wide RNA interference (RNAi) screen regulates breast cancer stem cell (bCSC) fate. Utilizing
SUMI159PT as the cellular model and an ALDEFLUOR based assay, the bCSC are identified as
ALDHbright. The authors identified a gene hit-list that significantly decreases the CSC proportions
and a second gene hit list whose silenced genes led to an expansion of bCSCs. The authors suggest
that the gene hit-lists are genes which regulate bCSC-fate. A serie of networks identified by
interactome/regulome analysis is suggested by the authors to be relevant to bCSC fate. Subsequently
a targeted-pool of 33 RNAI from the library were used to screen multiple breast cancer cell lines
altering CSC activity and directly compared and contrasted to a chemical screen in the various
breast cancer cell lines. Based on the above the authors determined that mifepristone, salinomycin
and JQI targeted bCSC activity. In vitro exposure of salinomycin and JQ1 synergized alerting stem
cell activity. In vivo, xenograft models impaired tumor growth in PDX models and in limited
dilution assays with PDX cells. Relevance to human disease was shown by the analysis of public
available dataset on recurrence free survival rates were poorer when the network signature was
present. The authors suggest that the networks arising from the RNAi-screen are drivers responsible
for tumor CSC evolution arising from chemoresistance.

General concerns of the text and results description were found to be sparse and often lacking in
accurate details that match the text to what was shown in the figures requiring at times to turn to the
legends for details and at times vital information was missing. The text should stand alone without
going to figure legend and then find out value information is missing. The manuscript text should be
able, for general readership not experts on RNAi screen technologies or knowledge of the author's
previous publications.

We thank the reviewer for his/her helpful comments.

We apologize for the troubles encountered by the reviewer to read properly the manuscript.
We have now carefully answered all its major/minor points to improve the readability of our

manuscript text.
Another general concern is the time frame experiment with the PDX models in vivo. The authors

acknowledge that they are conducted so as make the argument that this specific-modeling is

consistent with what would be expected of CSCs, as it is responding to therapy and would be
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undergoing clonally evolving due to therapy. There is no confirmation and or secondary validation
experiments at the molecular level that demonstrate that the drugs are indeed affecting CSC
networks as they evolve to resist the drugs. No validation is shown that the RNAi-signature
networks are working in vivo to promote chemoresistance.

The reviewer raised an important point. To answer his/her comment we have now performed
a gene expression profiling analysis comparing PDXs (CRCM404 and CRCM434) treated with
Salinomycin/JQ1 combination to their respective vehicle-treated tumors. Using metagene-
based score calculated for each subnetworks (defined in Figure 2), we were able to show that
only subnetwork-6 (mediator complex) and subnetwork-9 (Autophagy) presented a significant
down-regulation in tumors treated with Salinomycin/JQ1 combination compared to the
vehicle-treated tumors. These observations confirm that Salinomycin/JQ1 combination
specifically targets their related subnetworks. These results are now reported in Figure 4M
and Supplementary Figure 7C.

The authors need to address the general concerns and the major/minor points.

Major Points:

1. Figure 1 A-B are generally easy to follow along.

2. The volcano plot, which represents the gene hit list 1 (green down) and hits list 2 (red genes up),
needs more than just ALDH1 highlighted. Then one can follow the analysis of targets chosen
(Ep300 EZH2 are the red) and (ATGS5 NR3C1 and MEDQ9 green). Because there is no mention of
EP300 and EZH2 etc... in the text or the legends. Confusing to read.

We modified the Figure 1F to highlight the different targets illustrated in Figure 1C-E

3. Supplemental Figure 1 was an exhausting excel sheet. Was this hit-list 1 and hit -list2? Not clear.
Supplemental description was very poor. Summary tables for clarification of those gene hit-lists.

To clarify the readability of the Supplementary Table 1, we have now added two folders
regrouping hits that either induce a decreased of the CSC proportion (named Hit-list 1) or
induce an expansion of the CSC population (named Hit-list 2). Moreover we have modified the
text and the supplementary Table 1 legend to clarify the description of this supplementary
table.

4. Is the software developed by authors (Rioualen et al 2017) freely available for independent
verification analysis by others in the field?

The HTS-net algorithm is freely available. We have now added the website address in the
material and methods section (http://mobylehome.marseille.inserm.fr/cgi-

bin/portal.py#forms::HTS-Net).

5. Fig2. The five networks identified from the results of Figure 1. Are the authors implying that this
is the driver of clonal evolution and this is due to resistance? This point was lost in text please

clarify.
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The functional mapping using HTS-net algorithm allows the detection of networks that
regulate the breast CSC proportion. It may have an impact on clonal evolution but our study
does not explore this question. Concerning the therapeutic resistance, we showed that patients
with a high expression of subnetworks-6 and -9 are associated with a worse relapse-free
survival compared to patients with low expression level, suggesting a potential effect on
therapeutic resistance. These observations are described in Figure 6.

6. Fig3A. The text is not clear on why you chose the EZH2 inhibitor tazemetosat? EZH?2 is not the
"hub" of network core, it is KNA2, what is it because EZH2 was one of the gene hit list that went
up? And there is no drug to target for the hub, KNA2?

To identify potentially actionable targets that may affect the breast CSC proportion, we
selected, from the whole gene list that composed the 11 subnetworks, genes encoding proteins
for which chemical inhibitors were available. We did not identify drugs targeting specifically
KPNA2.

7. Fig 3B would benefit by sublabels stipulating that we are looking at 33 siRNA as the text says or
as the legend says 12 siRNA pools 3 each ( to me it add up to is 36 targeted RNAi) please correct.
Moreover which were targeted genes? Not clear from the text or the legend. I can image it the above
genes that was shown in figure 1.

We agree with the reviewer that this point was confusing. We developed a focused library of
33 siRNAs designed to inhibit the 11 genes/pathways and compared this effect to a pool of 3
scrambled siRNA. Thus, we end up with a total of 12 siRNA pools. To avoid any confusion we

have now re-annotated Figure 3B and modified the figure legend.

8. Fig 3B multi-rounds of therapy on the SFE, self-renewal capacity must be consider. As it is now
well established the SFE are influenced by the levels of ECADHERIN for a given breast cancer cell
line and causing aggregation of cell to form spheres.

We agree with the reviewer and we have now performed secondary tumorsphere assays. We
confirmed the impact of the treatment on the CSC population. These results are now reported

in Figure 3H and Figure 4D.

9. Fig 3C-D it is not clear why the authors using control EZH2 inhibitor on the SUMI159PT then
JQI on SUM149, why the switch in the cells? What about Salinomycin?

Figure 3C-D shows representative examples of ALDHbr cell variation according to a drug
ranging dose. All the detailed combinations of drugs and breast cancer cell models are
presented in supplementary Figure 2. We have now modified the figure 3C-D legend to clarify
this point.

10. The JQ! and Salinomycin effects specific only to TNBC cells lines? What about ER+ HER2+
normal epithelial cells etc... controls are needed?

All our in vitro experiments have been performed on a panel of five breast cancer cell lines
(BCLs) representing the breast cancer molecular diversity (1 luminal BCL, 2 Basal BCLs, and

2 Mesenchymal BCLs). Similar results have been obtained for all these BCLs. For our in vivo
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experiments, we have focused our study on the triple-negative breast cancers that are still
facing unmet medical needs.

Concerning the potential effect on normal cells, we did not detect major side effects in mice
treated with JQ1 and salinomycin alone or in combination.

11. Fig 3C the authors measuring the effects of DEAB as the inhibitor for human ALDH co-
enzymes. This is not well described at all in either the text or the figure legends for some readers
that may not know this assay it would be difficult to assess what is being shown.

We made the clarification in the legend of Figure 3 and Figure 4.

12. Supplemental 1 figure dosage p values are lacking for each cell lines drug used dosages.
Supplementary Figure 1 represents the dose-response curves based on the cell viability of five
BCLs following treatment with the panel of 15 drugs. Based on these curves, we determined
each drug- and cell line-specific IC50 (dashed-green line). We modified the supplemental
Figure 1 to clarify this point.

13. Figure 4 Isobole curve analysis for 24-96h are needed to determine appropriate drug interactions
and determining synergistic, additive or combinatorial.

To determine synergy effect between two drugs we used Combenefit tool based on the Loewe
mathematical model (Di veroli et al., Bioinformatics, 2016). Using this algorithm, we do not
need 24h or 96h time points to accurately calculate drug interactions. To avoid any
misunderstandings we removed the isobole curves from Figure 4. These curves have not been
directly generated by the mathematical model which rely on the on the dose-response
matrixes.

14. What is the mechanism of the action on the networks for JQ1 and Salinomycin alone and or
combination as their mechanism varies?

We agree with the reviewer that deciphering the mechanistic role of JQ1 and salinomycin
combination is a crucial point that will need to be further investigate. Although we have begun
experiments to study the relationship between JQ1 and Salinomycin, we believe that it is
beyond the scope of the present manuscript where we first identified this drug combination as
potential new anti-CSC therapy.

15. Fig5 is strong but lacks verification that the intended networks were truly affected in vivo by
drug therapies as suggested by the authors.

The reviewer raised an important point. To answer his/her comment we have now performed
a gene expression profiling analysis comparing PDXs (CRCM404 and CRCM434) treated with
Salinomycin/JQ1 combination to their respective vehicle-treated tumors. Using metagene-
based score calculated for each subnetworks (defined in Figure 2), we were able to show that
only subnetwork-6 (mediator complex) and subnetwork-9 (Autophagy) presented a significant
down-regulation in tumors treated with Salinomycin/JQ1 combination compared to the
vehicle-treated tumors. These observations confirm that Salinomycin/JQ1 combination
specifically targets their related subnetworks. These results are now reported in Figure 4M

and Supplementary Figure 7C.
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Minor Points

1. The RFS are statistically significant for TNBC. But there was no mention of the HR values and
the discussion does not address this point. Additionally explanation as to why we see significant
changes but that they are marginal changes relative small percentages?

We have now added the HR values in the text.

2. There was no discussion what is the relevant dosages used in mice to potential translate to human
studies that would target CSC. Are you exceeding levels that are not tolerable in humans, otherwise
no impact.

There is currently no available literature about early phase clinical trials testing dose
escalation for these two compounds (Sal and JQ1). However based on usual dose conversion
between mice and human (Nair and Jacob, J Basic Clin Practice, 2016) our treatment
regimens are in the standard dose range. Moreover, we did not detect any major undesired

effect in the treated mice.

Referee #3 (Remarks for Author): The manuscript by Abir Arfaoui et al., entitled " A genome-
wide RNAI screen reveals essential therapeutic targets of breast cancer stem cells" describes an
integrated interactome/regulome analysis based on a genome-wide RNA interference screen in a
cell-based model system of basal-type breast cancer, the SUM159 cell line. The ultimate goal of this
study is the characterization of genes/pathways that might constitute suitable targets for a rationale
anti-cancer stem cell (CSC) therapy in breast cancer. By this approach, the Authors identified
potential underpinnings of CSC phenotypes, which were subsequently validated through in vitro and
in vivo functional studies as suitable targets for pharmacological intervention using a number of
available compounds. An important outcome of these analyses is the identification of at least two
drugs, salinomycin, previously described as a selective anti-CSC drug, and JQ1, which can be used
alone or in combination to target CSCs. The manuscript addresses important questions in the field of
therapeutic management of breast cancer, first and foremost the necessity to target CSCs to achieve
definitive tumor eradication, as apposed to currently available strategies that in most cases exert a
predominant effect on the bulk tumor population. In this contention, a highlight of this work is the
use of in vitro and in vivo functional assays in an attempt to dissect the effects of the selected
compounds on the CSC subfraction, rather than on the bulk tumor population. This approach is in
keeping with the emerging idea that functional assays that interrogate CSC biology should be
routinely implemented in the evaluation of efficacy of anti-tumor drugs. Notwithstanding these
important and valuable aspects, there are several pitfalls to this work that detrimentally affect its
overall significance and clinical impact at this time.

General comment: One major point of concern is the use of the ALDH-based technique as the sole
phenotypic assays to "count" CSCs throughout the study. Indeed, while the use of ALDH in
combination with the basal-like SUM159 cell line appears to be a suitable strategy, entirely justified
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for the execution of a high-throughput analysis, there is a sort of over-reliance on ALDH as a
"universal" approach to measure CSCs across the different cell lines and patient-derived cells (the
molecular subtypes of patient is not described) in the subsequent validation studies. At least in the
case of basal-type breast cancer, other CSC markers can be also exploited (for instance the
CD44/CD24 configuration) which might have aided a better definition of the effects of the
compounds on the CSC population.

We thank the reviewer for his/her helpful comments.

The CD44+/CD24- phenotype has been utilized to isolate breast CSCs in different models of
human primary tumor xenografts. However, its utility as CSC marker in vitro is somewhat
limited by the observation that, frequently, a large percentage of cells within a cell line express
these putative stem cell markers, irrespective of their CSC properties. For example, >95% of
cells in basal BCLs (such as SUM159) display the CD44+/CD24- phenotype. Indeed, a previous
study has demonstrated that the CD44+/CD24-phenotype does not isolate the tumorigenic
population in these cell lines (Fillmore et al., Breast cancer research, 2008). Thus, evaluation of
the CD44+/CD24- cell population in BCLs treated with different compounds will thus not
reflect changes in the CSC population. Better than an additional CSC marker, the
tumorsphere assay is a functional test used to evaluate the CSC content in a biomarker-
independent manner. Using this assay, we confirmed, in vitro, the effect of drugs on the CSC
population in BCLs. Moreover, the impact of the drug treatments on the CSC self-renewal
was further proved in a secondary tumorsphere assay. These results are now reported in
Figure 3H and Figure 4D.

Concerning the different patient-derived xenograft models used in this study we cannot detect
any CD44+/CD24- population for CRCM404 and CRCM434, whereas after treatment no
variation of the CD44+/CD24- cell population was observed for CRCM494 (ie 75% of
CD44+/CDCD24- cells, data not shown). Nevertheless, we performed tumor re-implantation to
functionally demonstrate that the variation of the ALDEFLUOR-positive cell population was
correlated with a modification of the tumorigenic cell population

Notwithstanding this, the combined SUM159/ALDH approach revealed to be a suitable strategy to
validate the effects of the identified genes on the putative ALDH-positive CSC fraction, considering
the good correspondence between ALDH-positive cells and sphere-forming efficiency in vitro (at
least in some experiments). In this regard, a major point of weakness is the absence of evidence that
some of these genes are also functionally implicated in determining variations of the CSC pool in
vivo. Such evidence would have strongly reinforced the significance of pharmacological studies in
vivo, based on the rationale that those genes/pathways are the actual molecular target(s) for the
selected drugs. Differently said, one would expect that the perturbation of the identified
genes/pathways, singly or in combination, would recapitulate the effects of the pharmacological
treatments, which would provide definitive preclinical proof-of-evidence of the suitability of using
the candidate compounds as anti-CSC treatment(s) in the clinical setting.

We agree with the reviewer that it is crucial to establish the association between the

subnetwork’s genes/pathways, the pharmacological treatment effect, and the impact on the
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CSC in vivo. Because, the final goal of this study is to develop a pharmacological approach to
target breast CSCs, instead of testing sShRNA constructs in vivo we proposed to evaluate gene
expression profiling in PDXs (CRCM404 and CRCM434) treated with Salinomycin/JQ1
combination compared to their respective vehicle-treated tumors. Using metagene-based score
calculated for each subnetworks (defined in Figure 2), we were able to show that only
subnetwork-6 (mediator complex) and subnetwork-9 (Autophagy) presented a significant
down-regulation in tumors treated with Salinomycin/JQ1 combination compared to the
vehicle-treated tumors. These observations suggest that Salinomycin/JQ1 combination
specifically targets their related subnetworks. These results are now reported in Figure 4M
and Supplementary Figure 7C.

Another important point concerns the 80% cut-off for proliferative block/apoptosis effects used to
identify candidate hits in the RNAi screen in the bulk SUM159 population. If the purpose of the
study was to identify genes/pathways with a selective effect on CSCs, which are hold to be
predominantly quiescent/slow-proliferating/apoptosis-resistant, rather than an effect of the bulk
population of actively proliferating progenitors, it would have been more appropriate to evaluate the
differential apoptosis/proliferative effects on the purified ALDH-positive and -negative subfractions.
The aim of the RNAI screen was to identify regulator genes modifying the proportion of
bCSC. We estimate that siRNA pools that induced a massive cell death (corresponding to less
than 20% of cell survival compared to the control) would interfere with an accurate high
content screening analysis, due to the scarcity of the remaining cells that introduced a high
reproducibility bias in the CSC/non-CSC ratio computation. More than a biological choice,
this cut-off was a technical decision. Still, it is worth mentioning that this cut-off excluded only
0.5% of the siRNA pools (93 out of 17,920 pools), most of them targeting essential genes for
cell proliferation/survival, that wouldn’t have been relevant as therapeutic targets. Exclusion
of this negligible list of genes had a minimal impact on the analysis.

SUM159 cells are basal-type, as apparently are all the other cell lines utilized in the study, (while
the molecular and clinical characteristics for the two patients appear not be reported). In this regard,
if it is true that basal-type breast cancers are among the most biologically aggressive breast cancer
subtypes, they also represent a minority of breast cancers (where the great majority is represented by
luminal breast cancers which are also presumably driven by CSCs). Assessing the implication of the
identified genes/pathways and related targeted therapies in other breast cancer subtypes would have
greatly strengthened the overall biological and clinical impact of the study, in light of the emerging
idea that breast CSCs might share molecular and phenotypical homologies regardless of the
heterogeneity that distinguishes the different molecular subtypes at the bulk population level.

All our in vitro experiments have been performed on a panel of five breast cancer cell lines
(BCLs) representing the breast cancer molecular diversity (1 luminal BCL, 2 Basal BCLs, and
2 Mesenchymal BCLs). Similar results have been obtained for all these BCLs. For our in vivo
experiments, we have focused our study on the triple-negative breast cancers (TNBCs). Even if
TNBCs represent only 15-20% of the breast cancers, they present the worse prognosis with a

lack of targeted therapies. We have now added the molecular characteristics of the different
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cell line and PDX models in the method section. Concerning the clinical impact of our
subnetwork expression, the analysis has been done on a cohort of 2578 patients representing
the breast cancer inter-tumoral heterogeneity.

The putative anti-CSC drugs identified, salinomycin - which has been already described as an anti-
CSC drug -, JQI - which should target the sub-network mediator complex - and mifeprestone - that
targets NR3Cl1- appear to show highly variable, sometimes not reproducible, effects when their
efficacy in vitro (ALDH/sphere-forming assay) is compared to their efficacy in vivo. Moreover,
only salinomycin shows a consistent effect when used alone or in combinatorial treatment, while all
the other drugs display a modest, if any, effect when used alone.

Furthermore, accurate evaluation of the growth kinetics of xenografts in vivo appears to show a
marked anti-proliferative effect in the bulk tumor population. This point should be carefully
addressed with an accurate analysis of the rate of apoptosis and proliferation in the treated bulk
xenograft population. For instance (Fig. 5), the effects of salinomycin and JQI on the CSC content,
and on the growth rate of the primary xenograft appear to be inconsistent compared to each other. In
addition, the absence of effect of salinomycin on the growth of the primary xenograft (which is
expected of a selective anti-CSC therapy) does not correspond to a consistent action of salinomycin
in reducing the content of ALDH-positive CSCs; even more concerning, JQ1 appears to be endowed
with a remarkable anti-tumor growth activity (which is of the same order of magnitude of the
combined salinomycin+JQ1 treatment) which is not accompanied by any substantial effect of this
drug on the ALDH-positive fraction. This suggests that the site of action of JQ1 might be at the level
of the bulk population of progenitors, rather than hitting the CSC population. Again, while the
effects of the different treatments on the growth of the secondary xenografts are remarkable, a
thorough analysis of the apoptosis/proliferative effects in the bulk tumor population would aid
understanding of the mechanism/site of action of the different treatments. Therefore, in light of the
different caveats and pitfalls of the above in vivo studies, the conclusion that these drugs represent

selective anti-CSC treatments remains questionable.

We agree with the reviewer that changes in bCSC proportion may be explained by different
scenarios such as, induction of apoptosis in the CSC subpopulation, modification of
proliferation rate of one or both cell subpopulation(s), CSC differentiation, or a combination
of those. Depending on these scenarios the growth rate of the treated tumors may be different
with a similar impact on the bCSC proportion. To evaluate how drugs affect bCSC proportion
we have first measured the proportion of apoptotic cells in each cell subpopulations following
treatments (JQ1, SAL, JQ1/SAL). We did not observed a significant increase of apoptotic cells
in each cell subpopulations following drug treatments. These results are now reported in
Figure 4E. To evaluate the impact of the treatment on the cell proliferation and on the bCSC
differentiation potential we developed a lineage tracing system using an engineered SUM 159
cell line (see new Figure 4F). Using this model we can follow the non-CSC (ALDH"*-RFP*
cells) and CSC populations (ALDHP*-BFP" cells) progenies under treatment conditions. We

did not observed any modifications of the RFP+/BFP+ cells ratio in the treated conditions
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compared to the control, indicating that treatments did not induce a differential proliferation
rate of each cell subpopulations. However, we did observe a significant reduction of the
ALDHbr cell proportion in the CSC progenies (BFP+ cells) under treatments compared to the
control (see new Figure 4G-I). These results suggest that JQ1 and Sal treatments mainly
reduced the CSC proportion by promoting CSC differentiation.

In the light of these last observations, in vivo data may be reinterpreted. We performed a K167
staining on tissue sections from treated tumors. We did not observe any differences in term of
cell proliferation between tumors from the different treatment conditions compared to the
control. We also performed a cleaved-caspase-3 staining to evaluate the proportion of
apoptotic cells. In JQ1-treated and Sal/JQ1-treated tumors we observed a significant increase
of the proportion of apoptotic cells explaining the anti-tumor growth activity, whereas we did
not observed any increase of the apoptotic cell proportion in the salinomycin-treated tumors
compared to the control. These results are in line with a differentiation therapy effect in the
former group (JQ1 and Sal/Jq1) that is often associated with an induction of apoptosis in more
mature cells. It is also concordant with the limited effect of salinomycin treatment on PDXs
growth accompanied by a decrease of CSC proportion. All these results are now reported in

Supplementary Figure 7B-C.

Major points:

Fig. 3. It would be useful to show, in addition to the sphere-forming efficiency in panel B, a table
reporting the actual average size of the spheres (expressed as number of cells/sphere) alongside
measurement of the actual proliferative rate (for instance, cell cycle analysis; also in panel C/D) in
the bulk sphere population, with the ultimate goal to demonstrate the differential effects of the
treatments on the putative CSC (ALDH-pos) vs. progenitor (ALDH-neg) population. A serial
propagation of spheres (at least a second generation) would definitively aid addressing the selective
anti-CSC effect of the various treatments, at least for selected genes/drugs.

The effect of mifeprestone and JQI, shown in Fig. G is really modest, compared to salinomycin,
which questions their actual efficacy in this assay. As previously stated, also in this analysis, the
analysis of the actual sphere size and of the apoptosis/proliferative rate would probably be
instrumental to better highlighting the intrinsic mechanism/cellular site of action of these

compounds.

As answered in the previous comment, we have now determined the functional mechanism of
action of JQ1 and Sal on the CSC proportion. Both compounds induced the differentiation of
the CSC population. As suggested by the reviewer, to further evaluate the impact of each
treatment on the CSC self-renewal, we have performed secondary tumorsphere assay. We
confirmed our observed results in primary tumorpshere assay with a significant reduction of
the secondary tumorpshere-forming cell proportion following JQ1, Sal, or the drug

combination treatments. These results are now reported in Figure 3H and Figure 4D.
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Fig. 4. Results depicted in this figure would probably be better represented by a synoptic table
showing the selected final optimal concentrations of the different drugs, their effects in terms of
sphere-forming efficiency and the intrinsic characteristics of the different cell lines (subtypes).

To clarify this point we have now mentioned in the method section the different drug

concentrations used to perform the tumorsphere assays.

The experiments depicted in panel C lacks fundamental controls (not-treated control, salinomycin
alone at 30 and 500nM) which are required to understand whether this drug is already effective as a
standalone treatment, or whether a combinatorial regimen is required to maximize its efficacy,
especially in light of the relatively modest effects that JQ1, and to some extent also salinomycin,
appear to exert when used in mono-therapy. This would also aid understanding whether the different
drugs are hitting different CSC pools (or different molecular workings), considering their synergic
effects when used in combination, or whether their combination simply results in off-targets effects
(toxicity?).

We have followed the reviewer’s recommendations and we have now added flow charts for
each missing controls (see new Figure 4B)

In these experiments, it also concerning that the remarkable reduction (~8-10-fold) observed in the
percentage of ALDH-positive cells upon inhibitor treatments (panel C) does not reflect into an
equivalent effect in the sphere-forming assay. Once again, accurate dissection of the possible effects
on proliferation/apoptosis in these assays, accompanied by second generation sphere formation
assays, would help addressing these points. It is also possible that ALDH is not sufficient to 'read"
the selective effects on the CSC population, which might be better interpreted with different
approaches to CSC purification (i.e. CD24/CD44-based sorting, if amenable).

We agree with the reviewer that the effect of drug treatment on the ALDHbr cell population
does not translate into an equivalent effect in the tumorphere assay. The main reason comes
from the ALDH phenotype that defines heterogeneous cell populations. The ALDHbr cell
population is highly enriched in CSC compared to the ALDH- cell population but it doesn’t
exclude that some CSC are contained in the ALDH- cell population. Actually, we previously
published that even though ALDHbr cell from different cell line models are the most efficient
subpopulations at generating tumorspheres, the ALDH- cell subpopulations are also able to
generate some tumorspheres, although to a much lesser extent (see Charafe-Jauffret et al.,
Cancer Research, 2009). To further validate the impact of the treatment on the CSC
population we have now performed secondary tumorsphere-formation assay. These new
experiments confirmed the primary tumorsphere-formation assay with significant decrease of
the number of secondary tumorsphere-formed in the drug treated conditions (see new Figure
4D).

Fig. 5. This figure depicts results of possible translational relevance, and as such represents a major
added value of the study. Increasing the number of patients including different breast cancer

subtypes would greatly increase the impact of these results, also considering the remarkable
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variations observed in the analysis of the two patients. Are these patients pS3 wild-type or mutated?
More in general, what are the intrinsic characteristics of these two patients?

Concerning our in vivo experiments, we have focused our study on the triple-negative breast
cancers that are still facing unmet medical needs. To reinforce our study, we have now tested
one additional PDX model of triple-negative breast cancer. We obtained similar results in all
three PDX models tested with a significant effect of the salinomycin/JQ1 drug combination on
the CSC population, limiting tumor progression. These results are now reported in Figure 4
and in Supplementary Figure 6. The description of our PDX models has been added in the
Material and Methods section. Of note, all our PDX models are pS3 mutated as 80% of the
triple-negative breast cancers.

A thorough analysis of the effects of the drug treatments (proliferation/apoptosis) is also required, as
already suggested above. It is also not very well described when the treatments were started. Again,
as previously stated, salinomycin and JQ1 appear to have variable, inconsistent effects on the CSC
content, when the ALDH method is compared to the sphere-forming assay.

As answered previously, we have now measured the proliferation and apoptotic rates in all the
drug treated conditions compared to the control (see comments above). For better clarity, we
mentioned on each growth curves (Figure 4B, Supplementary Figure 6A, 6E), the starting time

of the drug treatments. The overall treatment period was materialized by a grey area.

In the limiting dilution transplantation assays, while some treatments appear to have a more
remarkable effect than others, the combinatorial treatments result in a dramatic inhibition of the
tumor growth, which raises concerns about the selective anti-CSC effects of these treatments. This
point should be carefully addressed by corroborating these studies with functional (sphere-forming
efficiency, ALDH assay) and in situ (detection of apoptosis/proliferation rate) analyses of the tumor
outgrowths. Taken at a face value, results from in vivo studies appear to indicate that a
combinatorial treatment is not strictly required to achieve a substantial effect.

The reimplantation assay using limiting dilution is the current gold standard to evaluate
residual CSC in a treated tumor. Using this assay we clearly demonstrated that the drug
combination presents a better potential to reduce the CSC pool compared to the drugs used as
single agents. Moreover, we have now performed a metastasis-formation assay, demonstrating
the superior efficiency of the drug combination compared to single agent treatments in
reducing the metastatic burden.

Towards assessing the preclinical relevance of these studies, it would also be useful to evaluate the
combination of (at least one) candidate drugs with standard chemotherapy, to observe whether the
selective anti-CSC action of one of these compounds prevent tumor growth relapse after
chemotherapy discontinuation (as it would be expected in case of intrinsic CSC resistance to

chemotherapy).

We agree with the reviewer that it is important to associate our drug combinations with

standard chemotherapy. We have now tested this association (using docetaxel as standard
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chemotherapy), in vitro, in two different cell line models. We obtained similar results for both
models with JQ1, Sal, or JQ1/Sal treatments preventing CSC selection induced by docetaxel
treatment. These results are now reported in Supplementary Figure 4. The next step will be to
develop a preclinical assay in PDXs testing the different regimens (concomitant, sequential) of
tri-therapies (JQ1/Sal/Docetaxel). This step will be mandatory to translate our therapeutic

approach in clinics. However, we think that it is beyond the scope of the present manuscript.

Additional points:
In some parts, the manuscript does not read well. The definition "breast CSC" or the acronym bCSC
are inconsistently used throughout the manuscript.

We thank the reviewer and made the correction.

2nd Editorial Decision 10" July 2019

Thank you for the submission of your revised manuscript to EMBO Molecular Medicine, and please
accept my apologies for the delay in getting back to you, which is due to the fact that one referee
needed more time to complete his/her report. We have now heard back from the three referees who
were asked to reassess your work. While referees 1 and 2 are now supportive of publication, referee
3 still expresses concerns that we would like you to address in writing before we can accept your
manuscript for publication.

1) Referees' comments:

Please address all referee 3's comments in writing. At this stage, we'd like you to discuss this
referee's concerns, and if you do have data at hand, we'd be happy for you to include it, however we
will not ask you to provide any additional experiments.

REFEREE REPORTS

Referee #1 (Remarks for Author):

The authors addressed all the comments I had appropriately.

I have no further comment

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

The manuscript has undergone an excellent revision and of very good technical quality. The novelty
is high.

Referee #2 (Remarks for Author):

The authors have addressed all of my major and minor concerns. The manuscript is of excellent
quality and should benefit general readership and specialist.

Referee #3 (Remarks for Author):

I believe that, despite the attitude to use some sort of circular arguments to circumvent experimental
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hurdles (for instance, it is not clear why the CD44/CD24 configuration does not work in triple-
negative human breast cancer xenografts, nor is it really convincing that the ALDH-based approach
is less plagued than the CD44/CD24 configuration in detecting mixed heterogeneous
stem+progenitor cells populations!), the Authors provided a number of functional in vivo and in
vitro assays that addressed, at least in part, some of the original concerns of this Reviewer on the
functional relevance of the findings of this study (first and foremost, limiting dilution transplantation
and metastatic potential studies, and secondary tumorsphere assay).

However, some concerns and major critical points still remain, which detrimentally affect the
overall strength of the study. For instance, as to the functional validation of selected subnetwork's
genes/pathways in response to pharmacological treatments, I believe that the gene expression
profiling approach, that was used as an alternative to shRNA-based genetic studies, is largely far
from being an acceptable approach to establish mechanistic associations, as it does only allow to
infer the targeted regulations of some of those subnetworks/genes by the candidate anti-cancer stem
cell treatments. Although this Reviewer is aware of the amount of work required for these
experiments, the availability of considerable amount of human PDX material and suitable
technology to the Authors' lab makes these experiments entirely feasible in a reasonable time-
frame.

It also detrimental to the overall impact of the study, the decision to focus on triple-negative human
PDXs and overlook the possible relevance of the candidate treatments to luminal breast cancers.
Indeed, while luminal tumors are the great majority of human breast cancers, most surprisingly, the
Authors appear to misrecognize that, if it is true that triple-negative breast tumors represent poor
prognosis disease with substantial lack of targeted therapies, a major unmet clinical need in breast
cancer is also represented by the absence of targeted anti-cancer stem cell therapies to prevent
relapse in luminal breast cancers, in which there is a persistent 1-2% yearly rate of distant
recurrences, with more that 50% of relapses occurring after 5 years after the initial diagnosis (which
clearly point to the functional implication of long quiescent tumorigenic cells endowed with
stemness traits).

The SUM159-based lineage tracing systems does not experimentally address the point of the
specificity of the different treatments in targeting strict sense cancer stem cells vs. progenitors, as
the ALDH phenotype is by no means a selective cancer stem cell tracer, and rather labels
heterogeneous cell populations, as also explicitly agreed on by the same Authors in their point-by-
point-reply. The persistent discrepancy between tumorsphere assay and ALDH phenotype remains a
major controversial point of this study.

I do believe that the entire emphasis on the targeted action of the drugs analyzed in this study, in the
absence of mechanistic studies, and on the selective targetability of cancer stem cells should be
overall heavily downtoned.

2nd Revision - authors' response 13" July 2019

Referee #1 (Remarks for Author):

The authors addressed all the comments I had appropriately.
I have no further comment

We thank the reviewer for his/her helpful comments during the reviewing process.

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

The manuscript has undergone an excellent revision and of very good technical quality. The
novelty is high.

Referee #2 (Remarks for Author):

The authors have adressed all of my major and minor concerns. The mansucript is of excellent
quality and should benefit general readership and specialist.
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We thank the reviewer for his/her helpful comments during the reviewing process.

Referee #3 (Remarks for Author):

I believe that, despite the attitude to use some sort of circular arguments to circumvent
experimental hurdles (for instance, it is not clear why the CD44/CD24 configuration does not
work in triple-negative human breast cancer xenografts, nor is it really convincing that the
ALDH-based approach is less plagued than the CD44/CD24 configuration in detecting mixed
heterogeneous stem+progenitor cells populations!), the Authors provided a number of
functional in vivo and in vitro assays that addressed, at least in part, some of the original
concerns of this Reviewer on the functional relevance of the findings of this study (first and
foremost, limiting dilution transplantation and metastatic potential studies, and secondary
tumorsphere assay).

However, some concerns and major critical points still remain, which detrimentally affect the
overall strength of the study. For instance, as to the functional validation of selected
subnetwork's genes/pathways in response to pharmacological treatments, I believe that the
gene expression profiling approach, that was used as an alternative to shRNA-based genetic
studies, is largely far from being an acceptable approach to establish mechanistic associations,
as it does only allow to infer the targeted regulations of some of those subnetworks/genes by
the candidate anti-cancer stem cell treatments. Although this Reviewer is aware of the amount
of work required for these experiments, the availability of considerable amount of human
PDX material and suitable technology to the Authors' lab makes these experiments entirely
feasible in a reasonable time-frame.

We thank the reviewer for his/her helpful comments

We agree with the reviewer that an shRNA-based genetic study in PDXs would have been an
informative approach to decipher the underlying molecular mechanisms. However, besides the
considerable amount of additional work required (lentiviral constructs design/production for
different target genes, PDXs infection in different models, PDXs growth monitoring, and
reimplantation assays), our final goal was to develop a pharmacological approach to target
breast CSCs. Thus, we decided to focus our effort on drug testing in order to provide a
preclinical proof-of-evidence.

It also detrimental to the overall impact of the study, the decision to focus on triple-negative
human PDXs and overlook the possible relevance of the candidate treatments to luminal
breast cancers. Indeed, while luminal tumors are the great majority of human breast cancers,
most surprisingly, the Authors appear to misrecognize that, if it is true that triple-negative
breast tumors represent poor prognosis disease with substantial lack of targeted therapies, a
major unmet clinical need in breast cancer is also represented by the absence of targeted anti-
cancer stem cell therapies to prevent relapse in luminal breast cancers, in which there is a
persistent 1-2% yearly rate of distant recurrences, with more that 50% of relapses occurring
after 5 years after the initial diagnosis (which clearly point to the functional implication of
long quiescent tumorigenic cells endowed with stemness traits).

We do not misrecognize that hormone-resistant luminal tumors present an unmet clinical
need. However it would have been unrealistic to perform the drug testing in different panels of
PDXs covering all the different molecular subtypes. This study constitutes a first step in the
identification of new potential therapeutic approaches to target the bCSCs in triple-negative
breast cancers. We agree that further experiments are needed to extend these observations to
others molecular subtypes (Luminal, ERBB2 ...). However, this work lies beyond the scope of
the present manuscript.

The SUM159-based lineage tracing systems does not experimentally address the point of the
specificity of the different treatments in targeting strict sense cancer stem cells vs. progenitors,
as the ALDH phenotype is by no means a selective cancer stem cell tracer, and rather labels
heterogeneous cell populations, as also explicitly agreed on by the same Authors in their point-
by-point-reply. The persistent discrepancy between tumorsphere assay and ALDH phenotype
remains a major controversial point of this study.
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I do believe that the entire emphasis on the targeted action of the drugs analyzed in this study,
in the absence of mechanistic studies, and on the selective targetability of cancer stem cells
should be overall heavily downtoned.

As mentioned in our first point-by-point-reply, the apparent discrepancies between ALDH
phenotypes and tumorsphere assays can be explained by the transient capacity of some
ALDH-negative cells to generate tumorsphere. Moreover, tumorspheres are also known to be
enriched in CSCs and progenitors cells rather than a pure CSC population. It is commonly
accepted that each tumorspheres passage challenged the in vitro self-renewal potential of
CSCs. Of note, JQ1/Salino treatment decrease the primary tumorsphere formation of 65%
compared to the control whereas it decreases the secondary tumorsphere formation of 88%
compared to the untreated conditions. These observations are clearly in favor of an effect of
the JQ1/Salino treatment on the reduction of the CSC population.

That being said, we agree with the reviewer that the “selective targetability” of the CSCs is not
unequivocally demonstrated in our study. Thus, we have modified the text as follow:

“These results support the use of this drug panel as selective inhibitors of the bCSC-fate.”
is replaced by:
“These results support the use of this drug panel as potential inhibitors of the bCSC-fate.”

“Altogether, these results support that a combination of JQ1 and salinomycin is a promising
therapeutic approach to selectively target the bCSC population.”

is replaced by:

“Altogether, these results support that a combination of JQ1 and salinomycin is a promising
therapeutic approach to reduce the bCSC proportion.”

“Figure 4. Drug combination screen identifies salinomycin as acting synergistically with JQ1
to selectively target the bCSC population.”

is replaced by:

“Figure 4. Drug combination screen identifies salinomycin as acting synergistically with JQ1
to reduce the bCSC proportion.”
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Reporting Checklist For Life Sciences Articles (Rev. June 2017)

This checklist is used to ensure good reporting standards and to improve the reproducibility of published results. These guidelines are
consistent with the Principles and Guidelines for Reporting Preclinical Research issued by the NIH in 2014. Please follow the journal’s
authorship guidelines in preparing your manuscript.

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 wav.
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
iustified
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.

>
>
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>

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;

Y b WY

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.

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.

B- Statistics and general methods

http://1degreebio.org

http://www.equator-network.org/reporting: improving-bioscience-research-repor

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

http://ClinicalTrials.gov

http://www.consort-statement.or;
http://www.consort-statement.org/checklists/view/32-consort/66-title
http://www.equator-network.org/reporting: reporting-recommendations-for-tum¢

http://datadryad.org
http://figshare.com
http:,

‘www.ncbi.nlm.nih.gov/ga,

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

http://biomodels.net/

http://biomodels.net/miriam/

http://jjj.biochem.sun.ac.za

http://oba. osecurity/biosecurity_documents.html
http://www.selectagents.gov,

Please fi these boxes

(Do not worry if you cannot see all your text once you press retur!

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

The choice of the sample size was based on our previous studies using similar experimental
procedures(Ginestier et al., 2010, Salvador et al., 2013, El Helou et al., 2017).

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

Sample size was calculated using Gpower or http://bioinf.wehi.edu.au/software/elda/ and based on|
a previous study (Ginestier et al., 2010, Salvador et al., 2013).

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

Weight loss >20%, tumor necrosis, tumor volume>1500mm3, ruffled coat+hunched back,
\weakness, reduced motility were monitored daily and considered as endpoints.

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.

'When tumors reached an average size of 50-100 mm3, mice were randomized (n 25, ie, 10
tumors per group) and used to determine the response to the treatment.

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

All experiments were performed with 6- to 10-week-old female mice and were randomly allocated
to the treatment groups.

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

All animal analysis was performed blinded to experimental group assignment

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.

Yes, data normality was assessed using Shapiro-Wilk test when using parametric analysis. For drug
synergy analysis, nonparametric bootstrap (resampling) was used.

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

Yes, descriptive data includes measure of variation

95% confidence interval).

a (standard deviation, range or

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

Yes, statistical analysis took in account unequal variance and applied the Welsh degrees of
freedom correction when using parametric analysis.

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).

Catalog number is provided for each of our antibodies: Ki67 antibody (#R626, Agilent), cleaved-
caspase 3 (#9661S, Cell Signaling), anti-H2Kd antibody (#553563, BD Biosciences) anti-mouse
secondary antibody labeled with phycoerythrin (PE; #115-116-146, Jackson Laboratories).

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

Five human breast cancer cell lines (SUM149, Br-Ca-MZ01, SUM159, MDAMB436, and S68) were
used in this study. SUM149 and SUM159 were obtained from Dr S. Ethier’s (Karmanos Cancer
Center, Detroit, MI, USA), S68 from Dr V. Castros (Université de Rennes, Rennes, France) and BrCa-|
MZ-01 from Dr V. M&bus (University of Ulm, Germany) and MDA-MB-436 from the American type
culture collection (http://www.atcc.org/). All these cell lines were regularly tested for mycoplasma
contamination.

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

D- Animal 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.

Non-obese diabetic-severe combined immunodeficiency gamma (NSG / 005557 / NOD.Cg-
Prkdcscid I12rgtm1Wijl/Sz)) female mice of 6-8 weeks of age were used for mouse studies and
were obtained from Charles Rivers (I'Arbresle, FRANCE). Mice were housed under sterile
conditions with sterilized food and water provided ad libitum and were maintained on a 12-h light
and 12-h dark cycle and under temperature and humidity control. Cages contained an enriched
environment with bedding material.

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

Animal studies were done conducted in agreement with the French Guidelines for animal handling
and approved by local ethics committee (Agreement no. #16487-2018082108541206 v3)

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.

We confirm

E- Human Subjects

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

Samples of human origin and the associated data were obtained from the IPC/CRCM Tumour Bank,|
that operates under authorization # AC-2013-1905 granted by the French Ministry of Research
(“Ministere de la Recherche et de I'Enseignement Supérieur”).

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.

Prior to scientific use of samples and data, patients were appropriately informed and filed a
written consent, in compliance with French and European regulations.

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

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.

We followed these guidelines

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

N/A

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).

The RNAI screen dataset is included in the supplementary Table 1. The Interactome/Regulome
analysis is included in the supplementary Table 2.

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.

The High-Throughput Screening-Network (HTS-Net) algorithm is available on
http://mobylehome.marseille.inserm.fr/cgi-bin/portal.py#forms::HTS-Net)

G- Dual use 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.

N/A




