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1st Editorial Decision 10 December 2018

Thank you for the submission of your manuscript to EMBO Molecular Medicine. We have now
heard back from the two referees whom we asked to evaluate your manuscript. As you will see, both
referees are supportive of the work and only offer suggestions to make the paper stronger.

We would therefore welcome the submission of a revised version within three months for further
consideration and would like to encourage you to address all the criticisms raised as suggested to
improve conclusiveness and clarity. Please note that EMBO Molecular Medicine strongly supports a
single round of revision and that, as acceptance or rejection of the manuscript will depend on
another round of review, your responses should be as complete as possible.

EMBO Molecular Medicine has a "scooping protection" policy, whereby similar findings that are
published by others during review or revision are not a criterion for rejection. Should you decide to
submit a revised version, I do ask that you get in touch after three months if you have not completed
it, to update us on the status.

Please also contact us as soon as possible if similar work is published elsewhere. If other work is
published we may not be able to extend the revision period beyond three months.

Please read below for important editorial formatting and consult our author's guidelines for proper
formatting of your revised article for EMBO Molecular Medicine.

I look forward to receiving your revised manuscript.

*EEEX Reviewer's comments *****

Referee #1 (Comments on Novelty/Model System for Author):
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Medium novelty: The current study identifies the same drugs as potent anticancer agents against
homologous recombination deficient cancer cells as Evers et al identified in 2010. Nevertheless,
there is added value in the current manuscript as here also BRCA1 deficient cancer cells are
interrogated, besides BRCA2-deficient cancer cells. In addition, other BRCA1/2-deficient tumor
types besides breast cancer are investigated. Finally, toxicity of cisplatin and chlorambucil are
compared in a murine model.

Ethical: It is not clear to this reviewer whether cervical dislocation is an acceptable way of
euthanizing mice.

Referee #1 (Remarks for Author):

This interesting study aims to identify drugs that target BRCA 1/2-deficient cells and tumours, and
compare their activity with well-known drugs like PARP inhibitors and platinum compounds, both
in terms of efficacy as well as in terms of toxicity to normal cells and tissues. In addition, the
investigators address the question whether some agents may even be active against BRCA1/2-
deficient cells that have become resistant to PARP inhibitors or platinum agents. They identify
chlorambucil, a drug that has been around since the fifties, as a very potent, and less toxic
alternative to platinum agents and PARP inhibitors.

Major
Methods:

Please mention differences between LO-PAC (Evers et al Clin Cancer Res) and Prestwick libraries,
to illustrate the added value of the current manuscript.

Results:

1. Figure 1B: DLDI cells were incubated with either 1.25 uM olaparib - a very effective dose for
this agent - or 0.5 uM chlorambucil - a dose that yields much less efficacy. Why a suboptimal dose
of chlorambucil has been chosen? What happens to DLD1 spheroids +/- BRCA2 with higher doses
of chlorambucil?

2. In the in vivo experiment using wild type mice treated with the maximum tolerated doses (MTD)
of cisplatin and chlorambucil - for cisplatin MTD a reference has been given. How has the MTD of
chlorambucil been determined?

3. Is there anything known about weight loss of the treated mice - per anticancer agent used?

Discussion:

1. Mention something about the risk of induction of secondary malignancies by chlorambucil.
Clinicians are always worried about this issue.

2. Is there any evidence from the old literature that especially in young patients chlorambucil, or
another alkylating agent, was beneficial in breast or ovarian cancer? Young age is a proxy for a
higher chance of being a BRCA1/2 mutation carrier.

3. Mention something about chlorambucil being an oral drug, just like PARP inhibitors.

Minor
There are some typo's throughout the manuscript.

Referee #2 (Remarks for Author):
This manuscript by Tacconi et al. describes a study identifying chlorambucil, a bi-functional

alkylating agent, specifically toxic to BRCA1/2-deficient cells, including those resistant to Olaparib
and cisplatin. Author demonstrate chlorambucil inflicts replication-associated DNA double-strand
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break (DSB)s, similarly to cisplatin, and is substantially less toxic to normal cells and tissues in vitro
and in vivo relative to cisplatin.

Cisplatin and Olaparib have demonstrated great effectiveness in treating BRCA-deficient ovarian
cancer patients. However, toxic side effects and acquired resistance are still major problems and
discovery of drugs that are less toxic while as effective is important. More importantly,
chlorambucil is already FDA-approved and currently in clinical use, which may greatly accelerate
the process of repurposing chlorambucil for the treatment of BRCA1/2-mutated patients.
However there are some major issues that need to be addressed:

1. Authors use 53BP1, Rev7 and Chd4 as models to demonstrate chlorambucil are effective in
tumors that are either resistant to cisplatin only or Olaparib only. However, majority of clinical
relapsed tumors are resistant to both cisplatin and Olaparib in part because patients on Olaparib
treatment have gone through multi-round Cisplatin treatment. Demonstration of effectiveness in
model that is resistant to both Cisplatin and Olaparib is needed.

2. Author use MIA PaCa-2 and Capan-1 pair and C4-2 and PEO1 pair to demonstrate chlorambucil
specifically target BRCA1 and BRCA2 mutant cells, these cell linea are isogenic cell line which
limits the conclusion. There are UWB1.289 and UWB1.289 + BRCAL1, PEO1 and PEO4, or
induction of BRCA1 loss by CRISPR knock out.

3. In xenografts experiment, chlorambucil treatment show signs of relapse, how does these relapses
compare with Cisplatin or Olaparib?

4. In mouse model how does chlorambucil treatment improve PFS when compared with Cisplatin
and Olaparib.

5. Does chlorambucil treatment synergize with Cisplatin or Olaparib? Does combination treatment
reduce side effect by reducing dose of Cisplatin or Olaparib while maintaining the effectiveness?

6. Figure 6B. To demonstrate higher cisplatin toxicity compared to chlorambucil, demonstration of
effectiveness in tumor tissue is needed. At the minimal/low dose (same dose of the drug is not
important here.) required to induce DSB in tumor, how much gammaH2AX positive nuclei were
scored in normal tissue when treated with chlorambucil versus Cisplatin/Olaparib is more important.

7. BRCA1/2 mutant ovarian tumor often have p53 mutation. It is important to demonstrate p53
independent cell death mechanism.

8. Why in the DLD1 spheroid assay the authors used Olaparib at 1.25uM and Chlorambucil at
0.5uM? Based on the viability assay with the DLDI cells at 1.25uM Olaparib only ~18% cells
survive while at 0.5uM Chlorambucil about 50% of the cells survive. The authors should repeat the
experiment with a small range of concentrations up to 1uM that about the 20% of the cells survive.

9.The authors have previously shown that BRCA2-deficient cells are sensitive to MUS81 depletion
and that they suffer from replication stress (Lai X et al, 2017). Thus, these cells could be sensitive to
ATRIi. The authors should compare ATRi with Chlorambucil or even to combine the 2 drugs given
that Chlorambucil induces replication stress (Fig 4A).

10. "We found that inactivation of both factors did not further sensitise cells compared to FANCD2
depletion alone (Fig 4E). This demonstrates a concerted action of SNM1A and FANCD2 in
response to ICL induction, for the first time placing this nuclease within the FA pathway of ICL
repair."

SNM1A depletion has a very minor effect on viability of cells treated with cisplatin (Fig 4E) and the
effect with Chlorambucil is only obvious in very high concentrations. The authors could repeat the
experiment depleting XPF or ERCCI.

Minor issue:

1. In Figure S1 where PARPi or Cisplatin scored? If they were included in the screen should be
indicated.
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2. Figure 4A, pRPA blot is not very convincing.

3. Some cell line used are Tp53 deleted or mutated, please label Tp53 status in figure since it is
relevant to conclusion.

4. Figure S3C, need to include BRCA1 or BRCA2 knockout/knock down as control.
5. The authors show that Chlorambucil treated cells they do not accumulate in G2/M. Given that

these cells have increased levels of DNA damage; the authors should check if the cells are
accumulating in S or S/G2 phase.

1st Revision - authors' response 5 March 2019

Referee #1:
Ethical: It is not clear to this reviewer whether cervical dislocation is an acceptable way of
euthanizing mice.

Response: According to the latest Laboratory Animal Science Association (LASA) guidelines,
cervical dislocation is the preferred method of euthanizing mice, in the hands of an experienced
operator. It is one of the methods allowed for small rodents mentioned under Schedule 1 of the UK
Animals (Scientific Procedures) Act 1986, the UK legislation regulating animal use for scientific
procedures. We mention this legislation in p. 20 of the revised manuscript.

Methods:
Please mention differences between LO-PAC (Evers et al Clin Cancer Res) and Prestwick libraries,
to illustrate the added value of the current manuscript.

Response: The LO-PAC library consists of 1,281 drugs and Prestwick of 1,285. The two libraries
have 256 drugs (approx. 25%) in common. We have included the LO-PAC library composition, as
well as the drugs it has in common with the Prestwick library, in the new Table S1 and referred to it
on p. 5 of our new manuscript.

Results:

1. Figure 1B: DLDI cells were incubated with either 1.25 uM olaparib -a very effective dose for this
agent -or 0.5 uM chlorambucil -a dose that yields much less efficacy. Why a suboptimal dose of
chlorambucil has been chosen? What happens to DLD1 spheroids +/BRCA2 with higher doses of
chlorambucil?

+/+ -
Response: Chlorambucil doses higher than 0.5 uM were toxic to both DLD1 BRCA2 and BRCA2

/-
spheroids.

2. In the in vivo experiment using wild type mice treated with the maximum tolerated doses (MTD)
of cisplatin and chlorambucil -for cisplatin MTD a reference has been given. How has the MTD of
chlorambucil been determined?
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Response: We have added on p. 10 the references: Weisburger et al, 1975 and Grosse et al, 2009,
which indicate 3 mg/kg/day chlorambucil is the MTD in mice.

3. Is there anything known about weight loss of the treated mice -per anti-cancer agent used?

Response: We would like to thank the Referee for this suggestion. Indeed, treatment with
chlorambucil produced weight loss in 1% of treated mice, compared with cisplatin treatment for
which 7% of treated mice showed weight loss. These results are included in the new Table 1 and
discussed on p. 11 of the revised manuscript.

Discussion:
1. Mention something about the risk of induction of secondary malignancies by chlorambucil.
Clinicians are always worried about this issue.

Response: This is an excellent suggestion, which we discussed in a separate paragraph of
Discussion (p. 15 of the revised manuscript).

2. Is there any evidence from the old literature that especially in young patients chlorambucil, or
another alkylating agent, was beneficial in breast or ovarian cancer? Young age is a proxy for a
higher chance of being a BRCA1/2 mutation carrier.

Response: We searched for this information through old literature and found no conclusive
evidence supporting the idea that young patients may benefit (or not) from treatment with
chlorambucil or any other alkylating agents.

3. Mention something about chlorambucil being an oral drug, just like PARP inhibitors.

Response: This is an important clinical feature of chlorambucil and we mention it on p. 15 of the
revised manuscript.

Referee #2:

1. Authors use 53BP1, Rev7 and Chd4 as models to demonstrate chlorambucil are effective in
tumors that are either resistant to cisplatin only or Olaparib only. However, majority of clinical
relapsed tumors are resistant to both cisplatin and Olaparib in part because patients on Olaparib
treatment have gone through multi-round Cisplatin treatment. Demonstration of effectiveness in
model that is resistant to both Cisplatin and Olaparib is needed.

Response: To our knowledge, relapsed tumours that are resistant to both cisplatin and olaparib are
mostly caused by mutations that reconstitute a wild type allele and BRCA2 expression. The C4-2
human cell line used in Figure 3B was generated through prolonged treatment with cisplatin of the
BRCAZ2-deficient PEOLI cells, as the Referee suggested. This caused reconstitution of BRCA2
expression and resistance to cisplatin and olaparib.

However, clinical cases of olaparib resistance, which retain cisplatin sensitivity are also
well-documented. For example, a recent clinical trial (Ang et al., 2013) reported that patients that
become resistant to olaparib, having been treated first with cisplatin, continue to respond to cisplatin
after they develop olaparib resistance (p. 6 of the revised manuscript). /n vitro data supporting this
conclusion (i.e. that olaparib-resistant BRCA 1-defective cells are sensitive to cisplatin) are shown in
Fig. 2B and have been also previously published by the group of Andre Nussenzweig (Bunting et
al., 2012).

2. Author use MIA PaCa-2 and Capan-1 pair and C4-2 and PEO] pair to demonstrate chlorambucil
specifically target BRCAI and BRCAZ2 mutant cells, these cell linea are isogenic cell line which
limits the conclusion. There are UWB1.289 and UWBI1.289 + BRCAI, PEOI and PEOA4, or
inducNon of BRCAI loss by CRISPR knock out.
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Response: In Fig. 2A we used RPE1 cells in which BRCA deletion was induced with
CRISPR/Cas9 system, as the Reviewer requested. These cells are isogenic and therefore our
experiments show a clear specific toxicity of chlorambucil against BRCA /-deleted cells.
Additionally, we use isogenic cell models for BRCA2 gene deletion in Fig. 1A (DLD1 human cells)
and Fig. SSA (HCT116 human cells). Chlorambucil is specifically toxic to the BRCA2deleted cells
in both models.

3. In xenografts experiment, chlorambucil treatment show signs of relapse, how does these relapses
compare with Cisplatin or Olaparib?

Response: In order to address the Reviewer’s question, we performed new xenograft experiments in
which we directly compared tumour relapse (as well as other parameters) in BRCA2-deficient
xenografts treated with chlorambucil, cisplatin and the PARP inhibitor talazoparib. We have
included these data in the new Table 1 and described them on p. 11 of the revised manuscript.

4. In mouse model how does chlorambucil treatment improve PFS when compared with Cisplatin
and Olaparib.

Response: As in point 3 above, PFS comparison between the three drugs is now included in the new
Table 1 and explained on p. 11 of the revised manuscript.

5. Does chlorambucil treatment synergize with Cisplatin or Olaparib? Does combination treatment
reduce side effect by reducing dose of Cisplatin or Olaparib while maintaining the effectiveness?

Response: We agree with the Reviewer’s view that it would be very interesting to identify drugs
that synergise with chlorambucil (i.e. PARP inhibitors, cisplatin, ATR inhibitors and WEE1
inhibitors). This, however, represents an area of investigation beyond the scope of the current study.
Synergy studies have just been initiated as a separate research project in the lab and we anticipate
that their completion will require a long-term effort.

6. Figure 6B. To demonstrate higher cisplatin toxicity compared to chlorambucil, demonstration of
effectiveness in tumor tissue is needed. At the minimal/low dose (same dose of the drug is not
important here.) required to induce DSB in tumor, how much gammaH2AX positive nuclei were
scored in normal tissue when treated with chlorambucil versus Cisplatin/Olaparib is more
important.

Response: We agree with the Reviewer’s point that it is necessary to investigate whether
chlorambucil and cisplatin can inflict DNA damage not only in healthy tissues (Fig 6), but in
tumours as well. In addition to our in vivo data shown in Fig 5A, 5D, S5 and S6, we quantified DSB
induction in BRCA2-deficient xenograft tumours using anti-gH2AX immunohistochemical staining.
These data are now included in the new Fig 5D and described on p. 11 of the revised manuscript.
We show that chlorambucil and cisplatin increased gH2AX staining in tumours, to a level
comparable to the PARP inhibitor talazoparib.

7. BRCA1/2 mutant ovarian tumor often have p53 mutation. It is important to demonstrate p53
independent cell death mechanism.

Response: Indeed, as the Reviewer pointed out, most BRCA1/2-mutated ovarian tumours, as well
as all cell lines and xenograft tumours used in our study are p53-deficient. Understanding the
mechanisms of p53-independent cell death in these cells and tumours is important. However, this is
a broad research field and we anticipate that conclusive results will require a long-term study.
Therefore, this area will represent the focus of a separate future research project in the lab.

8. Why in the DLD1 spheroid assay the authors used Olaparib at 1.25 uM and Chlorambucil at 0.5
uM? Based on the viability assay with the DLDI cells at 1.25 uM Olaparib only ~18% cells survive
while at 0.5 uM Chlorambucil about 50% of the cells survive. The authors should repeat the

experiment with a small range of concentrations up to 1 uM that about the 20% of the cells survive.

Response: Please refer to answer to Referee #1, point 1.
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9.The authors have previously shown that BRCA2-deficient cells are sensitive to MUSS81 depletion
and that they suffer from replication stress (Lai X et al, 2017). Thus, these cells could be sensitive to
ATRi. The authors should compare ATRi with Chlorambucil or even to combine the 2 drugs given
that Chlorambucil induces replication stress (Fig 44).

Response: As the Reviewer suggested, we tested the effect of several ATR inhibitors on the
viability of BRCA2-defective cells. These inhibitors were found to be highly cytotoxic, regardless of
the BRCAZ2 status, and to have low specificity in targeting BRCA-deficient cells. As an example, we
include below data obtained with an ATR inhibitor developed by Bayer, which shows a weak
specific effect on the viability of BRCA2-deficient human cells (n = 3).

Human cells DLD1 +/- BRCA2
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10. "We found that inactivation of both factors did not further sensitise cells compared to FANCD2
depletion alone (Fig 4E). This demonstrates a concerted action of SNMI1A and FANCD. in response
to ICL induction, for the first time placing this nuclease within the FA pathway of ICL repair."
SNM1A depletion has a very minor effect on viability of cells treated with cisplatin (Fig 4E) and the
effect with Chlorambucil is only obvious in very high concentrations. The authors could repeat the
experiment depleting XPF or ERCCI.

Response: In response to the Reviewer suggestion, we have depleted XPF using siRNA in human
cells and examined their response to chlorambucil and cisplatin treatments. These results are now
included in the new Fig S4 and discussed on p. 10 of the revised manuscript.

Minor issue:
1. In Figure S1 where PARPi or Cisplatin scored? If they were included in the screen should be
indicated.

Response: The PARP inhibitor olaparib was used as a control in the screen. However, this was not a
component of the Prestwick library and thus it is not included in the graph shown in in Fig S1.
Similarly, cisplatin was not a component of the Prestwick library.

2. Figure 44, pRPA blot is not very convincing.

Response: Induction of pRPA in BRCA2-defective DLDI1 cells treated with chlorambucil or
cisplatin is clearly shown in Fig 4A, as well as in Fig S3A.

3. Some cell line used are Tp53 deleted or mutated, please label Tp53 status in figure since it is
relevant to conclusion.

Response: All cell lines used in this work are p53-compromised and we indicate this on p. 16
(Materials and Methods) of the revised manuscript. The exceptions are MRC5 and RPE1 wild type
cells used in Fig S3B and Fig S3C, respectively. In response to the Reviewer’s suggestion, we
indicate the p53-proficient status for these cell lines in the corresponding figures.
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4. Figure S3C, need to include BRCA1 or BRCA2 knockout/knock down as control.

Response: BRCAI-deleted RPE-1 cells treated with chlorambucil and cisplatin, which the Reviewer
suggested to use as a control, are included in Figure 2A.

5. The authors show that Chlorambucil treated cells they do not accumulate in G2/M. Given that
these cells have increased levels of DNA damage; the authors should check if the cells are
accumulating in S or S/G2 phase.

Response: In response to the Reviewer’s suggestion, we include below the complete FACS profile
of the chlorambucil (Chl)-or cisplatin (Cis)-treated DLD1 cells, BRCA2-proficient and -deficient
shown in Figure 4C. Cisplatin has the highest impact on G2/M cells, as reported in Figure 4C.
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2nd Editorial Decision 8 April 2019

Thank you for the submission of your revised manuscript to EMBO Molecular Medicine. We have
now received the enclosed reports from the referees that were asked to re-assess it. As you will see
the reviewers are now supportive and I am pleased to inform you that we will be able to accept your
manuscript pending minor editorial amendments, which includes text changes commented by
referee 1.

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

**E** Reviewer's comments *****

Referee #1 (Comments on Novelty/Model System for Author):

The technical quality is high of the revised (and also of the original) manuscript with appropriate
controls included in all experiments. The novelty is medium, since similar data have been published
before (Evers et al. CCR 2010). Nevertheless, enough novelty is added to the current manuscript
that makes its findings also extremely relevant for a subsequent drug re-purposing of chlorambucil
in BRCA1/2 deficient tumors.

Referee #1 (Remarks for Author):

The authors have improved the manuscript substantially.

There are just a few things that require attention:

Table 1:
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The formula is incorrect: should be something like (1-tumor volume treated mice/tumor volume
untreated mice)x100

If there are 5 mice per experiment, and weight loss is expressed in % of mice with weight loss, then
how can this be 1% in an experiment with 5 mice?

Referee #2 (Remarks for Author):

The authors have largely addressed my concerns

2nd Revision - authors' response 30 April 2019

Please address the minor text change commented by referee 1.

Response: In response to the comments of Reviewer 1, we have modified Table 1 by correcting the
formula for tumour volume reduction and clarifying the calculation of weight loss in Table legend.
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Corresponding Author Name: Madalena Tarsounas and Annamaria Biroccio
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Manuscript Number: EMM-2018-09982-V2

http://www.antibodypedia.com

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 way.
graphs include clearly labeled error bars for independent experiments and sample sizes. Unless justified, error bars should
not be shown for technical replicates.
if n< 5, the individual data points from each experiment should be plotted and any statistical test employed should be
justified
Source Data should be included to report the data underlying graphs. Please follow the guidelines set out in the author ship
guidelines on Data Presentation.

>
>
>
>

2. Captions

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

> aspecification of the experimental system investigated (eg cell line, species name).
the assay(s) and method(s) used to carry out the reported observations and measurements
an explicit mention of the biological and chemical entity(ies) that are being measured.

an explicit mention of the biological and chemical entity(ies) that are altered/varied/perturbed in a controlled manner.

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

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

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

definitions of statistical methods and measures:

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

are tests one-sided or two-sided?

are there adjustments for multiple comparisons?

exact statistical test results, e.g., P values = x but not P values < x;

definition of ‘center values’ as median or average;

definition of error bars as s.d. or s.e.m.

>
>
>
>
>
>
>

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

In the pink boxes below, please ensure that the answers to the following questions are reported in the manusc
Every question should be answered. If the question is not relevant to your research, please write NA (non applicable).

We encourage you to include a specific subsection in the methods section for statistics, reagents, animal models and human
subjects.

B- Statistics and general methods
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http://grants.nih.gov/grants/olaw/olaw.htm
http://www.mrc.ac.uk/Ourresearch/Ethicsresearchguidance/L
http://ClinicalTri

index.htm
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http://www.consort-statement.org/checklists/view/32-consort/66-title
http://www.equator-network.org/reporting-guidelines/reporting-recommendations-for-tun
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http://oba.od.nih.gov/biosecurity/biosecurity_documents.html
http://www.selectagents.gov/

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

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

Cell line experiments were performed at least three times, with technical triplicates for each
condition. Results show the average of three independent repeats (unless otherwise stated) and
[SEM bars for the three repeats are shown for every datapoint.

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

The use of five mice per experimental group is acceptable practice, in line with national and
international guidelines for Laboratory Animal Care and as in previous publications (Zimmer et al.,
Mol Cell 2016).

randomization procedure)? If yes, please describe.

2. Describe inclusion/exclusion criteria if samples or animals were excluded from the analysis. Were the criteria pre- N/A
established?
3. Were any steps taken to minimize the effects of subjective bias when allocating animals/samples to treatment (e.g. N/A

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

Animal studies were randomized.

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. The software Graphpad Prism was used to assess data sets.

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




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

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).

The antibodies used in the study are extensively used in scientific literature and consistent results
can be found in previous publications of the group (Zimmer et al. Mol Cell 2016; Tacconi et al.
EMBO Mol Med 2017). All antibodies catalog numbers and dilutions are provided in the Materials
and Methods section of the manuscript.

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

All sources of cell lines and/or references are stated in the Materials and Methods section of the
manuscript. All cell lines are routinely tested for mycoplasma contamination and authenticated.

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

D- Animal Models

ion status where

8. Report species, strain, gender, age of animals and genetic
and husbandry conditions and the source of animals.

Please detail housing

The information is included in Materials and Methods.

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

The information is included in Materials and Methods.

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

We confirm compliance.

E- Human Subjects

F- Data Accessibility

G- Dual u:

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.

11. Identify the committee(s) approving the study protocol. N/A
12. Include a statement confirming that informed consent was obtained from all subjects and that the experiments N/A
conformed to the principles set out in the WMA Declaration of Helsinki and the Department of Health and Human

Services Belmont Report.

13. For publication of patient photos, include a statement confirming that consent to publish was obtained. 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 Il 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 [N/A
top right). See author guidelines, under ‘Reporting Guidelines’. Please confirm you have followed these guidelines.

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

Data deposition in a public repository is mandatory for:

a. Protein, DNA and RNA sequences

b. Macromolecular structures

c. Crystallographic data for small molecules

d. Functional genomics data

e. Proteomics and molecular interactions

19. Deposition is strongly recommended for any datasets that are central and integral to the study; please consider the N/A
journal’s data policy. If no structured public repository exists for a given data type, we encourage the provision of

datasets in the manuscript as a Supplementary Document (see author guidelines under ‘Expanded View’ or in

unstructured repositories such as Dryad (see link list at top right) or Figshare (see link list at top right).

20. Access to human clinical and genomic datasets should be provided with as few restrictions as possible while N/A
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 |N/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.

se research of concern

22. Could your study fall under dual use research restrictions? Please check biosecurity documents (see link list at top N/A




