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Editor: Céline Carret

1st Editorial Decision 29 November 2016

I cannot apologize enough for the impossible delay that occurred with your article due as I told you,
to unusual and very unfortunate circumstances. I do realize how frustrated you must be. I am happy
to say that we have finally obtained a second review from a referee who accepted to jump in last
week.

As whether referee 2 coming back to us remains unclear, we decided to make a decision now, based
on 2 reports / 3. Should the missing report be with us within a week or 2, and only should this report
suggest realistic improvements to the study but nothing further reaching, will we ask you to address
these concerns.

As you will see from the reports below, both referees are enthusiastic about the findings and only
have suggestions to make the data more compelling. Given these evaluations, we will consider a
revision of your manuscript if you can address the issues that have been raised within the time
constraints outlined below. Please note that it is EMBO Molecular Medicine policy to allow only 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.

Revised manuscripts should be submitted within three months of a request for revision; they will
otherwise be treated as new submissions, except under exceptional circumstances in which a short
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extension is obtained from the editor.
Please read below for important editorial formatting.

I look forward to receiving your revised manuscript.

wEkxEE Reviewer's comments *#* 4%
Referee #1 (Comments on Novelty/Model System):

I think this can be an important study in an overheated field that has also seen many dodgy, high-
impact journal papers. The bioinformatics and statistics are of technically impeccable quality,
nothing is overstated or oversold (on the contrary)

Referee #1 (Remarks):

This study by Boldanova et al. addresses an important question in the hepatitis C virus (HCV) field:
to what extent does the virus itself - and not secondary effects coming from immune/interferon
responses, immune cell infiltration or similar - reprogram hepatic gene expression? An intriguing,
additional facet to this issue is that HCV requires the liver-specific miRNA, miR-122, for its
replication, a discovery made by Peter Sarnow lab a decade ago (Science 2005) that has led to high
interest in HCV-host gene expression interactions ever since. Recent cell culture studies by Bob
Darnell's lab (Cell 2015) have led to the suggestion that miR-122 sequestration by HCV derepresses
endogenous hepatocyte transcripts and thus directly and supposedly specifically reprograms the host
cell transcriptome. Finally, and of clinical importance, it has been known for many years that
endogenous interferon responses to HCV in patients can be rather variable and predict the success of
interferon treatment therapy (absence of endogenous response leads to better outcomes of IFN
treatment). An obvious question is thus also whether endogenous and exogenous IFN lead to
qualitatively or quantitatively different gene expression responses that could underlie the observed
therapeutic differences. The one difficulty that has hampered progress in answering these seemingly
obvious questions is of course the lack of a good HCV animal model and the reliance on human (or,
in some cases, primate monkey) material.

The study is based on human material from HCV patients with either high endogenous IFN or such
with low endogenous IFN (before and after IFN treatment), plus healthy (non HCV) controls. The
last author (Necsulea) has a distinguished bioinformatics background, which shows in an expert and
rigorous transcriptomics analysis throughout the manuscript. My prediction is that the datasets will
thus serve as an influential reference for HCV researchers - which is one of the important values of
the study altogether.

Main findings are that (1) many of the observed gene expression changes (low IFN) stem from
immune cell infiltration rather than intrinsic cellular reprogramming; (2) that the gene expression
changes engendered by endogenous vs. exogenous/therapeutic IFN are probably mainly of
quantitative rather than qualitative nature and that (3) the previously published trans-effect of miR-
122 sequestration (see above, Cell 2015) on endogenous mRNAs is not specific for targets of this
miRNA and may therefore rather be an unspecific effect altogether. (4) However, the authors
propose a specific miR effect that occurs via the transcriptional downregulation of several miR loci.

Points to address:
(1) All concerning Fig 8:

(1A) It would be important to put the analyses shown in Fig. 8 (pri-miRNAs and miRNA targets) on
more solid grounds in terms of specificity. First, I feel that it would be important to analyse mature
miRNA levels themselves, and not only pri-miRNAs and their predicted targets. This should be
done either globally (small RNA-seq / arrays) or specifically for some miRNAs (RT-PCR). In
particular, it is difficult to imagine how downregulation of certain pri-miRs at some time-points only
(Fig. 8A) can lead to global effects at the target level (Fig. 8C). The mature miRNA levels are thus
the link that would be needed to believably connect the two findings.

(1B) The analysis in Fig. 8C uses data from a specific time point (16h) only. It would be interesting
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to show the same for the other time points as well, which could give us some idea of the specificity
and of whether there is a lasting effect on the miRNA and target population.

(1C) It is unclear to me why some highly expressed miRNAs from Fig. 8A do not show up in Fig.
8C, for example miR-22 and miR-24. They should be added as well.

(2) Fig. 6A: Shouldn't the y-axis read "high ISG vs. low ISG" rather than "low ISG vs. high ISG"?

(3) Also concerning Fig. 6, I was wondering, in general, to which time point of peglFNa treatment
high ISG is most similar in terms of its global gene expression changes? Maybe this could be
analysed as it could be interesting to be able to evaluate the two different IFN scenarios and their
relationship to each other.

(4) Fig. 7: IRF2 is the only gene that the authors show, whose expression displays the pattern that
would be expected from a qualitatively different exogenous vs. endogenous IFN response. Although
I understand that the authors restricted this analysis to the known IFN effectors, I think it would be
helpful to show all/more genes with a similar response, even if they are not yet known as IFN
effectors. This information is in principle already there (one of the Suppl. Tables), but I find it
difficult to extract this gene set from the genome-wide tables. Can the authors provide a better
table/list with these genes and, depending on how many there are, even a Suppl. Fig. with the
corresponding data (similar to the panels In Fig. 7B) ?

(5) Minor point: I was wondering if it would be of interest (and realistic) to include more
information on viral load of the patients in the analyses, e.g. to see which gene expression changes
scale with viral load.

Referee #3 (Remarks):

This study examines the effects of the endogenous interferon (IFN) and post-treatment pegylated
IFN (peglFN)/ribavirin responses on the overall gene expression profile in liver biopsy samples
taking from HCV-infected patients. One interesting conclusion is that, while qualitatively similar,
the IFN-stimulated gene expression profile was quantitatively different plus/minus peglFN
treatment. This finding offers an explanation why the endogenous IFN response fails to clear HCV.
Another important result was the finding that IFN-response gene expression was provided by
infiltrating cells of the immune system and not by cell-intrinsic signaling alterations. This study is
perfectly executed using high quality bioinformatics analysis. The description and discussion of the
results are very scholarly.

Comments:

Fig. 5: The authors should explain why gene expression changes were only observed at 16hrs after
peglFN/ribavirin treatment.

Fig. 7: Why is IRF2 an outlier in the high ISG group? IRF2 is clearly not the only transcription
factor in this group.

Fig. 8: As the authors state, most miR genes are downregulated after pegIFN treatment. However,
nearly all of them are upregulated at 144 hrs after treatment. Why is this the case?

As the authors know, pre-miR 122 is modulated in a circadian rhythm in the mouse liver. However,
mature miR-122 is very stable, at least in the mouse liver or in cultured human liver cells. Thus, it is
imperative to examine the abundance of mature miR-122.

Do the authors know when the biopsies were performed? If they were performed in the morning, as

is usually the case, ratios of pre- to mature miR-122s may not reflect steady state abundances (see
above).
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1st Revision - authors' response 12 January 2017

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

I think this can be an important study in an overheated field that has also seen many dodgy,
high impact journal papers. The bioinformatics and statistics are of technically impeccable
quality, nothing is overstated or oversold (on the contrary)

Referee #1 (Remarks):

This study by Boldanova et al. addresses an important question in the hepatitis C virus (HCYV)
field: to what extent does the virus itself - and not secondary effects coming from
immune/interferon responses, immune cell infiltration or similar - reprogram hepatic gene
expression? An intriguing, additional facet to this issue is that HCV requires the liver-specific
miRNA, miR-122, for its replication, a discovery made by Peter Sarnow lab a decade ago
(Science 2005) that has led to high interest in HCV-host gene expression interactions ever
since. Recent cell culture studies by Bob Darnell's lab (Cell 2015) have led to the suggestion
that miR-122 sequestration by HCV derepresses endogenous hepatocyte transcripts and thus
directly and supposedly specifically reprograms the host cell transcriptome. Finally, and of
clinical importance, it has been known for many years that endogenous interferon responses to
HCYV in patients can be rather variable and predict the success of interferon treatment
therapy (absence of endogenous response leads to better outcomes of IFN treatment). An
obvious question is thus also whether endogenous and exogenous IFN lead to qualitatively or
quantitatively different gene expression responses that could underlie the observed
therapeutic differences. The one difficulty that has hampered progress in answering these
seemingly obvious questions is of course the lack of a good HCV animal model and the
reliance on human (or, in some cases, primate monkey) material. The study is based on human
material from HCV patients with either high endogenous IFN or such with low endogenous
IFN (before and after IFN treatment), plus healthy (non HCYV) controls. The last author
(Necsulea) has a distinguished bioinformatics background, which shows in an expert and
rigorous transcriptomics analysis throughout the manuscript. My prediction is that the
datasets will thus serve as an influential reference for HCV researchers - which is one of the
important values of the study altogether. Main findings are that (1) many of the observed gene
expression changes (low IFN) stem from immune cell infiltration rather than intrinsic cellular
reprogramming; (2) that the gene expression changes engendered by endogenous vs.
exogenous/therapeutic IFN are probably mainly of quantitative rather than qualitative nature
and that (3) the previously published transeffect of miR-122 sequestration (see above, Cell
2015) on endogenous mRNAs is not specific for targets of this miRNA and may therefore
rather be an unspecific effect altogether. (4) However, the authors propose a specific miR
effect that occurs via the transcriptional downregulation of several miR loci.

Points to address:
(1) All concerning Fig 8:

(1A) It would be important to put the analyses shown in Fig. 8 (pri-miRNAs and miRNA
targets) on more solid grounds in terms of specificity. First, I feel that it would be important to
analyse mature miRNA levels themselves, and not only pri-miRNAs and their predicted
targets. This should be done either globally (small RNA-seq / arrays) or specifically for some
miRNAs (RT-PCR). In particular, it is difficult to imagine how downregulation of certain pri-
miRs at some time-points only (Fig. 8A) can lead to global effects at the target level (Fig. 8C).
The mature miRNA levels are thus the link that would be needed to believably connect the two
findings.

As noted by the reviewer, in figure 8 we show that several primary miRNA transcripts are
significantly down-regulated, and that the predicted targets of the respective miRNAs tend to be
upregulated following peglFNa treatment. Nevertheless, we would like to emphasize that the effects
observed on the miRNA target genes are subtle, and that we do not claim “global effects at the target
level”. As shown in Figure 8C, the targets of the miRNAs whose primary transcripts are
downregulated have, as a whole, higher average expression fold changes following peglFNa
treatment than the targets of other miRNAs. However, these differences are small, and we do not
claim that a miRNA-mediated regulatory mechanism can be responsible for major expression
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changes following peglFNa treatment. We have further clarified this aspect in the revised text, as
follows (discussion, page 17 of the revised manuscript):

“We note that only subtle differences were observed for the miRNA target genes, which is
suggestive of an expression fine-tuning mechanism, although a miRNA-mediated
regulatory process is unlikely to be responsible for major expression changes following
peglFNa treatment.*

That being said, we agree with both reviewers that data on the mature levels of the miRNAs would
provide important support to our observations on primary miRNA transcripts and miRNA target
genes. We would like to stress that, in the case of miR-122, previous publications have already
shown that its mature miRNA levels are affected by IFN. For example, Pedersen et al. (Nature,
2007), observed a strong down-regulation of miR-122 by IFN beta; lower miR-122 levels were
observed in patients that respond poorly interferon therapy, which generally have high endogenous
ISG levels (Sarasin-Filipowicz et al., Nature Medicine, 2009; Tsubota et al., PLoS One, 2014).
Thus, the existing literature is in agreement with our observations regarding miR-122.

To directly evaluate aspect in our study, we selected three miRNAs whose primary transcripts were
shown to be down-regulated after peglFNa treatment (miR-122-5p, miR-146a-5p and miR-331-3p)
and quantified their expression levels before and after peglFNa treatment, by qPCR. For all three
miRNAs, this data indicates that the mature miRNAs are indeed down-regulated after peglFNa
treatment at the 16h time-point (also at the 96h time-point for miR-122-5p and miR-146a-5p,
Supplementary Figure 10, Supplementary Table 12). Thus, mature miRNA levels indeed appear to
be down-regulated by peglFNa treatment, at least for these three cases. Unfortunately, for several
biopsies we did not have enough RNA left to perform qPCR, which makes this analysis
considerably less powerful than our RNA-seq analysis of primary miRNA transcripts. For the same
reason, we could not evaluate miRNA expression with small RNA-seq or arrays. We have presented
this qPCR data in the revised manuscript (pages 13-14 and 26 of the revised text, Supplementary
Fig. 10, Supplementary Table 12).

(1B) The analysis in Fig. 8C uses data from a specific time point (16h) only. It would be
interesting to show the same for the other time points as well, which could give us some idea of
the specificity and of whether there is a lasting effect on the miRNA and target population.

We focused on the 16h time point in Figure 8C because most changes in pri-miRNA transcripts (as
well as in other classes of genes) were observed at this time point. Following the reviewer’s
suggestion, we have repeated the analysis of miRNA target genes for the other 4 time points, shown
in Supplementary Figures 11 and 12. This analysis shows that the effect on miRNA target genes is
not found at the other 4 time points, that is, the miRNAs whose primary transcripts are down-
regulated do not stand out from the bulk of liver-expressed miRNAs at other time points. This result
is consistent with our analysis of the temporal dynamics of interferon-induced gene expression, as
the strongest changes following peglFNa treatment were also observed at the 16h time point, for
most gene categories (Figure 5). We have added a comment on this aspect in the text (page 14 in the
revised manuscript), as follows:

“We note that this pattern is specific to the 16h time point, that is, the miRNAs whose
primary transcripts are down-regulated do not stand out from the bulk of liver-expressed
miRNAs at other time points (Supplementary Fig. 11 and 12). This result is consistent with
our analysis of the temporal dynamics of interferon-induced gene expression, as the
strongest changes following peglFNa treatment were also observed at the 16h time point,
for most gene categories (Fig. 5).”

(1C) It is unclear to me why some highly expressed miRNAs from Fig. 8A do not show up in
Fig. 8C, for example miR-22 and miR-24. They should be added as well.

We apologize for this omission. These miRNAs were initially excluded because their identifiers did
not perfectly match between the expression dataset (Hou et al., 2011, data from miRBase release 13)
and the miRNA target dataset (TargetScan 7.1, miRBase release 21). We have now corrected our
procedure for identifying corresponding miRNAs, thus including the highly expressed and
conserved miR-24 and miR-22 in Figure 8C. Interestingly, miR-22 is also among the top 5 miRNAs
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with the highest median fold expression changes for target genes (Figure 8C), thus adding further
support to our initial observations. We note that some miRNAs whose primary transcripts are down-
regulated (e.g., miR-1247, miR-223 etc.) cannot be analyzed because they are not part of the set of
evolutionarily conserved miRNAs from TargetScan 7.1, which we used for the miRNA target
assessment.

(2) Fig. 6A: Shouldn't the y-axis read ""high ISG vs. low ISG" rather than "low ISG vs. high
ISG"?

We have corrected this mistake.

(3) Also concerning Fig. 6, I was wondering, in general, to which time point of pegIFNa
treatment high ISG is most similar in terms of its global gene expression changes? Maybe this
could be analysed as it could be interesting to be able to evaluate the two different IFN
scenarios and their relationship to each other.

To answer this question, we analyzed the similarity between the expression profiles of high ISG
patients and the peglFNa-treated samples. A principal component analysis and a hierarchical
clustering approach based on pairwise Pearson’s correlation coefficients among samples (both
applied to the set of peglFNa-stimulated genes) both indicated that high ISG samples are similar to
the later time points in the peglFNa treatment. Indeed, high ISG samples clustered with
peglFNatreated samples from the 48h, 96h and 144h time points, in both analyses (Figure S7), while
the 4h and 16h time points stand out from the other samples. This observation is consistent with the
lower induction levels of ISGs observed for the later peglFNa time points and for the high ISG
samples. We have discussed this analysis in the revised manuscript (page 12):

“We analyzed the global similarity in expression patterns between high ISG samples and
posttreatment samples, using a principal component analysis and a hierarchical clustering
analysis applied to peglFNa-affected genes (Supplementary Fig. 7). Both clustering
methods indicated that high ISG samples are globally similar in expression patterns to the
later time points in the peglFNa treatment (48h, 96h and 144h).”

(4) Fig. 7: IRF2 is the only gene that the authors show, whose expression displays the pattern
that would be expected from a qualitatively different exogenous vs. endogenous IFN response.
Although I understand that the authors restricted this analysis to the known IFN effectors, I
think it would be helpful to show all/more genes with a similar response, even if they are not
yet known as IFN effectors. This information is in principle already there (one of the Suppl.
Tables), but I find it difficult to extract this gene set from the genome-wide tables. Can the
authors provide a better table/list with these genes and, depending on how many there are,
even a Suppl. Fig. with the corresponding data (similar to the panels In Fig. 7B) ?

To address this point, we performed a more general analysis of the peglFNa-affected genes that are
not differentially expressed in high ISG patients. We thus selected the protein-coding genes that
were strongly up-regulated or down-regulated (minimum expression fold change 2, maximum FDR
0.01) in response to peg IFNa treatment for at least two time points, but which were not
differentially expressed in high ISG samples compared to low ISG samples (FDR>0.1). We also
searched for genes which showed the opposite expression pattern in high ISG samples (e.g.,
upregulated by peglFNa but down-regulated in high ISG samples), but we found none. We found 85
genes up-regulated and 15 genes down-regulated by pegIFNa, which are not differentially expressed
between high ISG and low ISG samples. We displayed their expression patterns in Figure S8. These
genes include antiviral effectors like APOBEC3G and OASL, which is potentially relevant for the
inability of patients with high endogenous ISG levels to spontaneously clear the viral infection.
Overall, figure S8 shows that there is a tendency for up-regulation or down-regulation for these
genes in high ISG samples compared to low ISG samples, but at lower levels and with more
variability among individuals. Thus, this analysis confirms our initial observation that differences
between the endogenous and exogenous IFN response is mainly quantitative rather than qualitative.
We have discussed this new analysis in the revised manuscript (page 13):

“We extended this analysis to include genes that were not annotated as antiviral effectors,
by extracting all protein-coding genes that were strongly differentially expressed following
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peglFNa/ribavirin treatment (minimum absolute fold change 2, FDR<0.01, for at least two
time points), but which did not differ significantly between low ISG and high ISG samples
(FDR>=0.1). We found 100 such protein-coding genes, including 85 up-regulated and 15
down-regulated genes (Supplementary Fig. 8). Note that no genes were found significant
but with opposite patterns (e.g. up-regulated by peglFNa treatment, but down-regulated in
high ISG compared to low ISG samples). This dataset included some genes with known
antiviral functions, such as APOBEC3A and OASL, which is potentially relevant for the
inability of patients with high endogenous ISG levels to spontaneously clear the viral
infection. Overall, a tendency for up-regulation or down-regulation for these genes was
also observed in high ISG samples compared to low ISG samples, but at lower levels and
with more variability among individuals (Supplementary Fig. §).”

(5) Minor point: I was wondering if it would be of interest (and realistic) to include more
information on viral load of the patients in the analyses, e.g. to see which gene expression
changes scale with viral load.

We display the viral load in Figure 1B. While we agree with the reviewer that this analysis would be
relevant, unfortunately our dataset does not include enough patients with low viral loads to address
this point.

Referee #3 (Remarks):

This study examines the effects of the endogenous interferon (IFN) and post-treatment
pegylated IFN (pegIFN)/ribavirin responses on the overall gene expression profile in liver
biopsy samples taking from HCV-infected patients. One interesting conclusion is that, while
qualitatively similar, the IFN-stimulated gene expression profile was quantitatively different
plus/minus pegIFN treatment. This finding offers an explanation why the endogenous IFN
response fails to clear HCV. Another important result was the finding that IFN-response gene
expression was provided by infiltrating cells of the immune system and not by cell-intrinsic
signaling alterations. This study is perfectly executed using high quality bioinformatics
analysis. The description and discussion of the results are very scholarly.

Comments:
Fig. 5: The authors should explain why gene expression changes were only observed at 16hrs
after peglFN/ribavirin treatment.

We have in fact observed gene expression changes at all 5 time points. However, as discussed in our
manuscript, the 16h time point does stand out in terms of the numbers of differentially expressed
genes, as well as in the intensity of the observed expression changes. This pattern is consistent with
previous studies (e.g. Dill et al., Journal of Clinical Investigation, 2014).

Fig. 7: Why is IRF2 an outlier in the high ISG group? IRF2 is clearly not the only
transcription factor in this group.

At this point, we cannot propose an explanation for this finding. /RF2 is the most striking candidate
for a qualitative difference between endogenous/exogenous IFN response, among the analyzed set of
potential antiviral effectors. In our discussion, we mention that /RF2 is a transcription factor (page
17 of the revised manuscript) simply to clarify that the analyzed gene set also includes genes with
indirect antiviral action, and does not exclusively consist of direct antiviral effectors. However, we
do not claim that the /RF2 pattern can be attributed to its function as a transcription factor.

Fig. 8: As the authors state, most miR genes are downregulated after pegIFN treatment.
However, nearly all of them are upregulated at 144 hrs after treatment. Why is this the case?

As mentioned in the main text (page 13 of the revised manuscript), all cases where a primary
miRNA transcript was significantly differentially expressed following peglFNa treatment are
instances of down-regulation. All of these cases are shown in Figure 8A. In this figure, we can
indeed observe positive (albeit weak) expression fold changes at the 144h time point for 6 out of 11
transcripts, but these are never statistically significant. Thus, we have not discussed this pattern
further in the manuscript.
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As the authors know, pre-miR 122 is modulated in a circadian rhythm in the mouse liver.
However, mature miR-122 is very stable, at least in the mouse liver or in cultured human liver
cells. Thus, it is imperative to examine the abundance of mature miR-122.

We agree with both reviewers that an analysis of mature miRNA levels is important to verify our
observations. Please see our reply to reviewer 1, which explains in detail the new qPCR analysis
performed to address this aspect.

Do the authors know when the biopsies were performed? If they were performed in the
morning, as is usually the case, ratios of pre- to mature miR-122s may not reflect steady state
abundances (see above).

The biopsies were indeed performed in the morning, for both pre-treatment and post-treatment
biopsies. We have clarified this in the methods (page 19 of the revised manuscript). Please note that
the pre-treatment samples correspond to baseline biopsies for each patient, performed when the
patients first entered the study, while the post-treatment samples were done at controlled time points
following the administration of peglFNa/ribavirin. Because both biopsies were done in the morning,
our results regarding the differential expression of miR-122 cannot be confounded by the circadian
regulation of pri-miR-122.

2nd Editorial Decision 09 February 2017

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 globally supportive and I am pleased to inform you that we will be able to
accept your manuscript pending final editorial amendments.

Please submit your revised manuscript within two weeks. I look forward to seeing a revised form of
your manuscript as soon as possible.

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

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

This Reviewer is satisfied with the responses to his previous concerns, which have all been
addressed, including through additional experiments and analyses.

Referee #3 (Remarks):

This carefully revised manuscript has addressed previously raised concerns.
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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.
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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;

are tests one-sided or two-sided?

are there adjustments for multiple comparisons?

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

definition of ‘center values’ as median or average;

definition of error bars as s.d. or s.e.m.
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Any descriptions too long for the figure legend should be included in the methods section and/or with the source data.

Please ensure that the answers to the following questions are reported in the manuscript itself. We encourage you to include a
specific subsection in the methods section for statistics, reagents, animal models and human subjects.

In the pink boxes below, provide the page number(s) of the manuscript draft or figure legend(s) where the
information can be located. Every question should be answered. If the question is not relevant to your research,

please write NA (non applicable).
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http://www.mrc.ac.uk/Ourresearch/Ethicsresearchguidance/Useofanimals/index.htm
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B- Statistics and general methods

Please fill out these boxes

if you cannot see all your text once you press ref

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

Sample collection is described in the Material and methods, page 19 of the revised manuscript.

1.b. For animal studies, include a statement about sample size estimate even if no statistical methods were used. NA
2. Describe inclusion/exclusion criteria if samples or animals were excluded from the analysis. Were the criteria pre- NA
established?

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

For animal studies, include a about r ion even if nor was used. NA
4.a. Were any steps taken to minimize the effects of subjective bias during group allocation or/and when assessing results|NA
(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 NA

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

All statistical tests are justified. See Materials and methods, pages 19-26 and figure legends, pages
28 to 36 of the revised manuscript.

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

We used statistical tests that handle the data distributions appropriately (e.g. Wald test for RNA-
seq dif i (] analyses, non-p: ic Wilcoxon rank sum tests for median
comparisons of fold expression changes.). See Materials and methods, pages 19-26.

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

The data variability is taken into account in all differential expression tests. See Materials and
methods, pages 19-26.

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

 The variance is taken into account in all differential expression tests. See Materials and methods,
pages 19-26.

C- Reagents



D- Anima

mycoplasma contamination.

6. To show that antibodies were profiled for use in the system under study (assay and species), provide a citation, catalog [NA
number and/or clone number, supplementary information or reference to an antibody validation profile. e.g.,

Antibodypedia (see link list at top right), 1DegreeBio (see link list at top right).

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

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

| Models

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

All sample information is reported in Supplementary Table 1.

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.

9. For experiments involving live vertebrates, include a of with ethical r and identify the |NA
[committee(s) approving the experiments.
10. We recommend consulting the ARRIVE guidelines (see link list at top right) (PLoS Biol. 8(6), 1000412, 2010) to ensure [NA

E- Human Subjects

F- Data A

G- Dual u:

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

 The study was approved by the ethics commission of the cantons Basel-Stadt and Basel-Land,
Switzerland; approval number EKBBM189/99. See Materials and Methods, page 19.

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.

Informed consent was obtained from all patients and the experiments conformed to the principles
set out in the WMA Declaration of Helsinki and the Department of Health and Human Services
Belmont Report.

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

NA

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

The RNA-seq data will be made available upon publication through the GEO database (accession
number GSE84346, without restrictions. See page 26 of the revised manuscript.

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

15. Report the clinical trial registration number (at ClinicalTrials.gov or equivalent), where applicable. NA
16. For phase Il and Ill randomized controlled trials, please refer to the CONSORT flow diagram (see link list at top right)  |NA
and submit the CONSORT checklist (see link list at top right) with your submission. See author guidelines, under

‘Reporting Guidelines’. Please confirm you have submitted this list.

17. For tumor marker prognostic studies, we recommend that you follow the REMARK reporting guidelines (see link list at |[NA

ccessibility

18. Provide accession codes for data. See author

under ‘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

le. Proteomics and molecular interactions

The RNA-seq data will be made available upon publication through the GEO database (accession
number GSE84346), without restrictions.See page 26 of the revised manuscript.

19. Deposition is strongly recommended for any datasets that are central and integral to the study; please consider the
journal’s data policy. If no structured public repository exists for a given data type, we encourage the provision of
datasets in the manuscript as a Supplementary Document (see author guidelines under ‘Expanded View’ or in
unstructured repositories such as Dryad (see link list at top right) or Figshare (see link list at top right).

Supporting data is provided with the manuscript in Supplementary Tables.

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).

[The RNA-seq data will be made available upon publication through the GEO database (accession
number GSE84346), without restrictions.See page 26 of the revised manuscript.

21. As far as possible, primary and referenced data should be formally cited in a Data Availability section. Please state
'whether you have included this section.

Examples:

Primary Data

Wetmore KM, Deutschbauer AM, Price MN, Arkin AP (2012). Comparison of gene expression and mutant fitness in
Shewanella oneidensis MR-1. Gene Expression Omnibus GSE39462

Referenced Data

Huang J, Brown AF, Lei M (2012). Crystal structure of the TRBD domain of TERT and the CR4/5 of TR. Protein Data Bank
4026

AP-MS analysis of human histone deacetylase interactions in CEM-T cells (2013). PRIDE PXD000208

We have included a data availability section in the Materials and Methods, page 26 of the revised
manuscript.

22. 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.

se research of concern

23. 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.




