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1st Editorial Decision 14 July 2016 

Thank you for the submission of your manuscript to EMBO Molecular Medicine. We are sorry that 
it has taken longer than we would have liked to get back to you on your manuscript.  
 
As you will see the three reviewers are very positive, although they do raise some concerns on your 
manuscript, which I would basically summarise in 1) the need for further understanding/unravelling 
of the impact of HUWE1 on Wnt signalling and the other pathways and additional experimentation 
to crystallize some of the conclusions and 2) make a better case for human relevance.  
 
The requests appear sound and aimed towards improvement of the quality and impact of the 
message. In brief, while publication of the paper cannot be considered at this stage, we would be 
pleased to consider a revised submission, with the understanding that the Reviewers' concerns must 
be addressed including further experimentation. Eventual acceptance of the manuscript will entail a 
second round of review.  
 
We remind you that it is EMBO Molecular Medicine policy to allow a single round of revision only 
and that, therefore, acceptance or rejection of the manuscript will depend on the completeness of 
your responses included in the next, final version of the manuscript.  
 
As you know, EMBO Molecular Medicine has a "scooping protection" policy, whereby similar 
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findings that are published by others during review or revision are not a criterion for rejection. 
However, I do ask you to get in touch with us after three months if you have not completed your 
revision, to update us on the status. Please also contact us as soon as possible if similar work is 
published elsewhere.  
 
Please note that EMBO Molecular Medicine now requires a complete author checklist 
(http://embomolmed.embopress.org/authorguide#editorial3) to be submitted with all revised 
manuscripts. Provision of the author checklist is mandatory at revision stage; The checklist is 
designed to enhance and standardize reporting of key information in research papers and to support 
reanalysis and repetition of experiments by the community. The list covers key information for 
figure panels and captions and focuses on statistics, the reporting of reagents, animal models and 
human subject-derived data, as well as guidance to optimise data accessibility.  
 
Please carefully adhere to our guidelines for authors 
(http://embomolmed.embopress.org/authorguide) to accelerate manuscript processing in case of 
acceptance.  
 
I look forward to seeing a revised form of your manuscript as soon as possible.  
 
 
***** Reviewer's comments *****  
 
Referee #1 (Comments on Novelty/Model System):  
 
This is a well thought out and technically sound study using mouse models to study the function of 
Huwe1 in intestinal tumorigenesis.  
 
Referee #1 (Remarks):  
 
The ubiquitin ligase Huwe1 is frequently mutated in colon cancer, but how loss of this gene 
promotes tumorigenesis is still poorly understood. In this study, the authors confirm earlier work 
showing that Huwe1 acts as a negative regulator of Wnt signaling. However, they also provide 
evidence that this role in Wnt signaling is not sufficient to explain the effect of Huwe1 on intestinal 
cancer formation. Instead, they show that the function of Huwe1 in regulating Myc, DNA damage 
control and the anti-apoptotic protein Mcl1 is important for tumor initiation.  
 
Although these data are compelling, there are still some questions on the relationship between the 
effects of Huwe1 on Wnt signaling and these other pathways. For example, the authors show that 
loss of Huwe1 leads to increased expression of known Wnt target genes such as Ephb3, but they do 
not observe an effect on Myc expression, although this is one of the key Wnt target genes in the 
intestine. What is the explanation for this?  
 
Figure S5 shows that nuclear beta-catenin levels are higher in Apc Huwe1 double mutant adenomas 
than in Apc single mutant adenomas. Does this suggest that loss of Huwe1 promotes beta-catenin 
stabilization downstream of Apc?  
 
Finally, it would be informative to know whether the increased survival in the Apc Huwe1 Mcl1 
mutant mice is correlated with a lower tumor number, as would be expected.  
 
 
Referee #2 (Comments on Novelty/Model System):  
 
This study examines the role of Huwe1 in animal models for colon cancer. The authors use several 
genetic models to address different questions about Huwe1 function. Although this can be useful for 
understanding the role of Huwe1 in different situations, it raises questions about how common does 
Huwe1 contribute to the disease.  
 
Referee #2 (Remarks):  
 
In this manuscript, the authors use different genetic models to address the role of Huwe1 in colon 
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cancer. Loss of Huwe1 is associated with increased levels of DNA damage, increased tumor cell 
growth and reduced apoptosis. The reason for the increased levels of DNA damage is not clear. The 
authors also report elevated levels of putative Huwe1 substrates such as Myc and Mcl1 although the 
changes in levels are quite small. This study will be significantly improved if the authors can 
determine whether those proteins are indeed substrates of Huwe1 in their models. In addition, it is 
not clear why only upon loss of Huwe1 do tumor cells become dependent on Myc for growth or 
Mcl1 for survival.  
 
 
Referee #3 (Comments on Novelty/Model System):  
 
Traditionally, many efforts in cancer research are focused at understanding the biology of driver 
genes (frequently mutated) in cancer development and progression. Currently, genome-wide 
sequencing efforts of patient-derived tumor samples provide increasing amounts of data, thereby 
continuously increasing the resolution of mutational frequencies of low-abundant mutant genes. As 
a result, these infrequent mutant genes can be clearly separated from the 'mutational noise'. 
However, the relevance of these low abundant mutant genes on cancer initiation and progression are 
mostly unknown.  
Huwe1 is an example of such a low abundant mutated gene (up to 15% in colorectal cancer). In light 
of a recent publication, Huwe1 deficiency has been shown to elevate numbers of intestinal tumors. 
Importantly, this manuscript clearly discriminates between the Huwe1 mechanisms of tumor growth 
(MYC) and tumor initiation (DNA damage).  
 
Via a tour de force using mouse genetics the authors convincingly show that loss of Huwe1 within 
an APC heterozygous background dramatically increases the number of colorectal tumors and 
thereby shortens the lifespan of the mice.  
The underlying mechanism following Huwe1 depletion is three-fold:  
1) Stimulation of tumor growth/proliferation (but not initiation) via MYC accumulation.  
2) Accumulation of DNA damage (thereby accelerating LOH for APC and increasing tumor 
initiation).  
3) Reduced sensitivity for apoptotic signals due to stabilization of anti-apoptotic protein MCL1.  
 
This is a very important paper that describes the in vivo effects of Huwe1 deficiency during 
initiation and growth of colorectal tumors using powerful in vivo mouse models. The manuscript 
shows robust findings and a lengthy discussion regarding the previous conflicting and controversial 
findings regarding the tumorigenic role of Huwe1.  
 
Comments:  
- From the data provided in this manuscript, it is unclear whether increased levels of H2AX is a 
cause or consequence of accumulated DNA damage. It would be a pre if the authors can show a 
direct link between Huwe1 and H2AX levels in intestinal tissue, since increased levels of DNA 
damage is used to explain the elevated levels of tumor initiation that is at the heart of the 
phenotype.  
 
- Regarding the fact that Huwe1 is mutated in multiple types of cancer, did the authors made any 
observations about tumor initiation and growth in the stomach (Lgr5-driven) or colon (Lgr5 or 
Villin-driven) after Huwe1 and APC depletion?  
 
- The fact that Huwe1 deficient tumors displayed increased sensitivity towards cisplatin treatments 
is of particular importance with respect to human healthcare. Can the authors strengthen these lines 
of evidence using clinical patient data with respect to drug response towards cisplatin (or any other 
chemotherapy) and Huwe1 status?  
 
- Regarding the controversy of Paneth cell mislocalization versus lineage commitment/ectopic 
lysozyme expression. Can the autors perform additional qPCRs or in situ hybridizations for Paneth 
cell transcripts such as MMP7 or Defensins to strengthen their arguments that mature Paneth cells 
are not mislocalized?  
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Minor comments:  
- Typo at the top of page 7. 'These data indicate that HUWE1 controls MYC protein abundance in 
both normal ...'  
 
- Figure legend 3A. I assumed this western blot is of Huwe1 levels in 'normal' homeostasis and not 
in tumors?  
 
 
Referee #3 (Remarks):  
 
This is a very important paper that describes the in vivo effects of Huwe1 deficiency during 
initiation and growth of colorectal tumors using genetic mouse models. The data is of high quality. 
Most importantly considering a recent publication about Huwe1 deficiency in the intestine, this 
manuscript clearly discriminates between Huwe1 mechanisms regarding tumor growth (MYC) and 
initiation (DNA damage).  
 
 
1st Revision - authors' response 20 October 2016 

Referee #1 (Comments on Novelty/Model System):  
 
This is a well thought out and technically sound study using mouse models to study the function of 
Huwe1 in intestinal tumorigenesis.  
 
Referee #1 (Remarks):  
 
The ubiquitin ligase Huwe1 is frequently mutated in colon cancer, but how loss of this gene 
promotes tumorigenesis is still poorly understood. In this study, the authors confirm earlier work 
showing that Huwe1 acts as a negative regulator of Wnt signaling. However, they also provide 
evidence that this role in Wnt signaling is not sufficient to explain the effect of Huwe1 on intestinal 
cancer formation. Instead, they show that the function of Huwe1 in regulating Myc, DNA damage 
control and the anti-apoptotic protein Mcl1 is important for tumor initiation.  
 
Although these data are compelling, there are still some questions on the relationship between the 
effects of Huwe1 on Wnt signaling and these other pathways. For example, the authors show that 
loss of Huwe1 leads to increased expression of known Wnt target genes such as Ephb3, but they do 
not observe an effect on Myc expression, although this is one of the key Wnt target genes in the 
intestine. What is the explanation for this? 
The reviewer makes an important point and we believe the reason for this is that Huwe1 
deletion only has a very mild impact on Wnt signalling. For example, we only see a subset of 
Wnt target genes activated and see no evidence for increased nuclear beta-catenin levels in 
either normal or tumourigenic tissue. With this in mind we have tempered our conclusions 
around the role of HUWE1 in Wnt signalling to emphasise that its role in Wnt signalling 
regulation is minor. Text has been added on pages 6, 10 and 11 to further clarify this. 
Importantly, this matter does not impact on the main conclusion of this study which is that the 
effects of Huwe1 deletion on Wnt signalling are clearly insufficient to explain the striking 
tumour initiation phenotype we observe. 
 
Figure S5 shows that nuclear beta-catenin levels are higher in Apc Huwe1 double mutant adenomas 
than in Apc single mutant adenomas. Does this suggest that loss of Huwe1 promotes beta-catenin 
stabilization downstream of Apc? 
This is not something we believe to be the case but close analysis of the figure does indicate a 
potential change in nuclear beta-catenin levels in Huwe1 deficient tumours. To address this 
more carefully we have investigated as follows. First, we quantified both number and staining 
intensity of nuclear beta-catenin across multiple tumours from mice deleted for Apc or both 
Apc and Huwe1. This analysis conclusively shows there is no difference in nuclear beta-catenin 
levels between these two genotypes (Figure S2). Given this quantification showed no difference 
we have now replaced the figure. Second, we carried out expression analysis of Wnt target 
genes on Apc deficient tissue with additional Huwe1 deletion. These analyses find no evidence 
for increased Wnt target gene expression in Apc deficient tissue following Huwe1 loss (Figure 
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S3F).  Again, this has been clarified in the text on pages 5 and 11. Like the above point, again 
this does not impact on our main conclusions that the further deregulation of Wnt signalling 
by HUWE1 is not the reason for faster tumourigenesis.  
 
Finally, it would be informative to know whether the increased survival in the Apc Huwe1 Mcl1 
mutant mice is correlated with a lower tumor number, as would be expected.  
We have included tumour scoring data from this experiment and find that adenoma number is 
slightly lower (not significant) in Mcl1 heterozygous animals. In addition to this, the number of 
indolent lesions is slightly higher and the ratio of these is significantly changed. These data are 
included in Fig 8 and Fig S6. 
 
Referee #2 (Comments on Novelty/Model System):  
 
This study examines the role of Huwe1 in animal models for colon cancer. The authors use several 
genetic models to address different questions about Huwe1 function. Although this can be useful for 
understanding the role of Huwe1 in different situations, it raises questions about how common does 
Huwe1 contribute to the disease.  
 
Referee #2 (Remarks):  
 
In this manuscript, the authors use different genetic models to address the role of Huwe1 in colon 
cancer. Loss of Huwe1 is associated with increased levels of DNA damage, increased tumor cell 
growth and reduced apoptosis. The reason for the increased levels of DNA damage is not clear. The 
authors also report elevated levels of putative Huwe1 substrates such as Myc and Mcl1 although the 
changes in levels are quite small. This study will be significantly improved if the authors can 
determine whether those proteins are indeed substrates of Huwe1 in their models. In addition, it is 
not clear why only upon loss of Huwe1 do tumor cells become dependent on Myc for growth or 
Mcl1 for survival.  
We agree that showing an interaction between HUWE1 and MYC and MCL1 in intestinal 
epithelium would be beneficial. We have attempted to do this by carrying out CoIP 
experiments in protein extracts from mouse small intestine. Unfortunately, we have been 
unable to successfully CoIP these proteins from this tissue. We believe this is due to technical 
issues regarding the antibodies used working in mouse intestinal samples as we have not been 
able to conclusively demonstrate single IPs of any of them. In vivo CoIP experiments are 
technically challenging and although beneficial we do not believe they are necessary for our 
paper as the targets we are investigating are HUWE1 targets validated by multiple groups, 
with HUWE1 and MYC interactions reported by several groups (Adhikary et al., 2005; Inoue 
et al., 2013) and the same for HUWE1 and MCL1 interactions (Pervin et al., 2011; Zhong et 
al., 2005). Therefore as we show protein upregulation and a genetic interaction of the 
pathways we think that this provides robust evidence that these are important targets 
downstream of HUWE1 for the phenotypes we see. 
 
Regarding why tumour cells become dependent on MYC for growth and MCL1 for survival 
following Huwe1 deletion we believe this is due to the following. Firstly, tumour cells do not 
become dependent on MYC for growth following Huwe1 deletion (the Apc Pten Huwe1 Myc 
tumours proliferate as well as Apc Pten tumours – see Fig S4b). It is the increased proliferation 
we observe upon Huwe1 deletion that is dependent on MYC. Secondly, we believe Huwe1 
deficient tumours are dependent on MCL1 for survival due to the increased DNA damage 
burden we observe following Huwe1 loss. Thus, these cells become highly dependent on anti-
apoptotic pathways due to the increased DNA damage and associated stress. We have clarified 
both points in the text (page 10 for MYC, page 11/12 for MCL1).   
 
Referee #3 (Comments on Novelty/Model System):  
 
Traditionally, many efforts in cancer research are focused at understanding the biology of driver 
genes (frequently mutated) in cancer development and progression. Currently, genome-wide 
sequencing efforts of patient-derived tumor samples provide increasing amounts of data, thereby 
continuously increasing the resolution of mutational frequencies of low-abundant mutant genes. As 
a result, these infrequent mutant genes can be clearly separated from the 'mutational noise'. 
However, the relevance of these low abundant mutant genes on cancer initiation and progression are 
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mostly unknown.  
Huwe1 is an example of such a low abundant mutated gene (up to 15% in colorectal cancer). In light 
of a recent publication, Huwe1 deficiency has been shown to elevate numbers of intestinal tumors. 
Importantly, this manuscript clearly discriminates between the Huwe1 mechanisms of tumor growth 
(MYC) and tumor initiation (DNA damage).  
 
Via a tour de force using mouse genetics the authors convincingly show that loss of Huwe1 within 
an APC heterozygous background dramatically increases the number of colorectal tumors and 
thereby shortens the lifespan of the mice.  
The underlying mechanism following Huwe1 depletion is three-fold:  
1) Stimulation of tumor growth/proliferation (but not initiation) via MYC accumulation.  
2) Accumulation of DNA damage (thereby accelerating LOH for APC and increasing tumor 
initiation).  
3) Reduced sensitivity for apoptotic signals due to stabilization of anti-apoptotic protein MCL1.  
 
This is a very important paper that describes the in vivo effects of Huwe1 deficiency during 
initiation and growth of colorectal tumors using powerful in vivo mouse models. The manuscript 
shows robust findings and a lengthy discussion regarding the previous conflicting and controversial 
findings regarding the tumorigenic role of Huwe1.  
 
Comments:  
- From the data provided in this manuscript, it is unclear whether increased levels of H2AX is a 
cause or consequence of accumulated DNA damage. It would be a pre if the authors can show a 
direct link between Huwe1 and H2AX levels in intestinal tissue, since increased levels of DNA 
damage is used to explain the elevated levels of tumor initiation that is at the heart of the phenotype.  
We have analysed H2AX levels by Western blot and find they are elevated following Huwe1 
deletion. In addition we have carried out unbiased mass spectrometry analysis of the same 
tissue which also identified increased levels of H2AX. Thus, we have shown using two 
independent techniques that loss of Huwe1 leads to increased levels of H2AX protein which 
confirms data already published (Atsumi et al., 2015). We have not been able to show a direct 
interaction between Huwe1 and H2AX proteins in intestinal tissue due to technical difficulties 
in carrying out in vivo CoIPs. 
 
- Regarding the fact that Huwe1 is mutated in multiple types of cancer, did the authors made any 
observations about tumor initiation and growth in the stomach (Lgr5-driven) or colon (Lgr5 or 
Villin-driven) after Huwe1 and APC depletion?  
We also observed increased tumour initiation in the colons of mice from the VilCre driven 
tumour model. We have included this data in Fig S1. We did not observe any obvious stomach 
lesions in the Lgr5 driven model, perhaps due to the dominance of the intestinal phenotype in 
this model. We agree that this would certainly be interesting to follow up more carefully in a 
future study. 
 
- The fact that Huwe1 deficient tumors displayed increased sensitivity towards cisplatin treatments 
is of particular importance with respect to human healthcare. Can the authors strengthen these lines 
of evidence using clinical patient data with respect to drug response towards cisplatin (or any other 
chemotherapy) and Huwe1 status?  
This is an excellent suggestion and we have attempted to link chemotherapy response to 
HUWE1 mutation status in human patients. Unfortunately, the data from TCGA colorectal 
project does not include data on clinical response to chemotherapy so we cannot do this. On 
the other hand we have analysed data on HUWE1 expression levels and how patients respond 
to treatment. This data is included in Figure 6 and shows that patients with low expression of 
HUWE1 have significantly better survival if they have undergone chemotherapy. This is not 
the case in patients not treated with chemotherapy. Together, this correlates with our 
hypothesis that low levels of HUWE1 lead to accumulation of DNA damage and subsequent 
sensitivity to chemotherapeutic agents. 
 
- Regarding the controversy of Paneth cell mislocalization versus lineage commitment/ectopic 
lysozyme expression. Can the autors perform additional qPCRs or in situ hybridizations for Paneth 
cell transcripts such as MMP7 or Defensins to strengthen their arguments that mature Paneth cells 
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are not mislocalized?  
 
We have included IHC for MMP7 which clearly shows no mislocalisation from the crypt base 
strongly arguing against functional Paneth cell mislocalisation (Fig 2). 
 
Minor comments:  
- Typo at the top of page 7. 'These data indicate that HUWE1 controls MYC protein abundance in 
both normal ...'  
 
This has been corrected. 
 
- Figure legend 3A. I assumed this western blot is of Huwe1 levels in 'normal' homeostasis and not 
in tumors?  
 
Yes, this is showing MYC levels in normal homeostasis and has now been corrected. 
 
Referee #3 (Remarks):  
 
This is a very important paper that describes the in vivo effects of Huwe1 deficiency during 
initiation and growth of colorectal tumors using genetic mouse models. The data is of high quality. 
Most importantly considering a recent publication about Huwe1 deficiency in the intestine, this 
manuscript clearly discriminates between Huwe1 mechanisms regarding tumor growth (MYC) and 
initiation (DNA damage).  
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2nd Editorial Decision 04 November 2016 

Thank you for the submission of your revised manuscript to EMBO Molecular Medicine. We have 
now received the enclosed report from the Reviewer 3 who was asked to re-assess it. As you will see 
the reviewer is now globally supportive. As for the requests from the other reviewers, we have 
assessed your actions editorially. I am pleased to inform you that we will be able to accept your 
manuscript pending the following final amendments:  
 
1) The manuscript must include a statement in the Materials and Methods identifying the 
institutional and/or licensing committee approving the experiments, including any relevant details 
(like how many animals were used, of which gender, at what age, which strains, if genetically 
modified, on which background, housing details, etc). We encourage authors to follow the ARRIVE 
guidelines for reporting studies involving animals. Please see the EQUATOR website for details: 
http://www.equator-network.org/reporting-guidelines/improving-bioscience-research-reporting-the-
arrive-guidelines-for-reporting-animal-research/. Please make sure that ALL the above details are 
reported in the manuscript.  
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2) Please provide figures as individual files  
 
3) EMBO Press journals encourage the inclusion of extra figures (supplementary) in the HTML 
version of the main manuscript (Expanded View). If you wish to take advantage of this please refer 
to our guidelines (http://embomolmed.embopress.org/authorguide#expandedview). If you wish 
instead to keep the Appendix format only, please add a ToC and include the Appendix tables in the 
same file. If you have any questions regarding this do not hesitate to contact us.  
 
4) Please adapt the shape of the outlined area on Fig. 5d main images to the magnification inset.  
 
5) Please move the following Material and Methods sub-sections to the main text: UbcH7 pulldown, 
Microarray Analysis, Mass spectrometry analysis, and HUWE1 expression analysis in human 
patients  
 
6) We encourage the publication of source data, particularly for electrophoretic gels and blots, with 
the aim of making primary data more accessible and transparent to the reader. Would you be willing 
to provide a PDF file per figure that contains the original, uncropped and unprocessed scans of all or 
at least the key gels used in the manuscript? The PDF files should be labeled with the appropriate 
figure/panel number, and should have molecular weight markers; further annotation may be useful 
but is not essential. The PDF files will be published online with the article as supplementary "Source 
Data" files.  
 
7) Every published paper includes a 'Synopsis' to further enhance discoverability. Synopses are 
displayed on the journal webpage and are freely accessible to all readers. They include a short 
standfirst as well as 2-5 one sentence bullet points that summarise the paper. Please provide the 
synopsis including the short list of bullet points that summarise the key NEW findings. The bullet 
points should be designed to be complementary to the abstract - i.e. not repeat the same text. We 
encourage inclusion of key acronyms and quantitative information. Please use the passive voice. 
Please attach this information in a separate file or send them by email, we will incorporate it 
accordingly. You are also welcome to suggest a striking image or visual abstract to illustrate your 
article. If you do please provide a jpeg file 550 px-wide x 400-px high.  
 
8) Data described in submitted manuscripts should be deposited in a MIAME-compliant format with 
one of the public databases. We would therefore ask you to submit your microarray data to the 
ArrayExpress database maintained by the European Bioinformatics Institute for example. 
ArrayExpress allows authors to submit their data to a confidential section of the database, where 
they can be put on hold until the time of publication of the corresponding manuscript. Please see 
http:www.ebi.ac.uk/arrayexpress/Submissions/ or contact the support team at 
arrayexpress@ebi.ac.uk for further information.  
 
Please submit your revised manuscript within two weeks. I look forward to seeing a revised form of 
your manuscript as soon as possible.  
 
 
***** Reviewer's comments *****  
 
Referee #3 (Comments on Novelty/Model System):  
 
This is a sound study using mouse models to study the function of Huwe1 in intestinal 
tumorigenesis. Minor comments have been addressed appropriately. Moreover, the current version 
has now a stronger link with clinical data.  
 
 
2nd Revision - authors' response 15 November 2016 

Authors made requested changes. 
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  include	
  a	
  statement	
  about	
  sample	
  size	
  estimate	
  even	
  if	
  no	
  statistical	
  methods	
  were	
  used.

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

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

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

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

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

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

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

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

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

Yes

Data	
  sizes	
  were	
  too	
  small	
  to	
  ensure	
  normal	
  distribution	
  so	
  non	
  parametric	
  analyses	
  were	
  carried	
  
out.

Yes,	
  standard	
  deviation

Yes

YOU	
  MUST	
  COMPLETE	
  ALL	
  CELLS	
  WITH	
  A	
  PINK	
  BACKGROUND	
  ê

Power	
  calculations	
  were	
  carried	
  out	
  to	
  determine	
  the	
  sample	
  sizes	
  required	
  to	
  detect	
  statistically	
  
significant	
  changes	
  to	
  a	
  power	
  of	
  95%	
  at	
  a	
  significance	
  level	
  of	
  0.05.	
  These	
  calculations	
  were	
  based	
  
on	
  previous	
  use	
  of	
  the	
  mouse	
  models	
  utilised	
  and	
  an	
  estimation	
  of	
  likely	
  effect	
  sizes.

Power	
  calculations	
  were	
  carried	
  out	
  to	
  determine	
  the	
  sample	
  sizes	
  required	
  to	
  detect	
  statistically	
  
significant	
  changes	
  to	
  a	
  power	
  of	
  95%	
  at	
  a	
  significance	
  level	
  of	
  0.05.	
  These	
  calculations	
  were	
  based	
  
on	
  previous	
  use	
  of	
  the	
  mouse	
  models	
  utilised	
  and	
  an	
  estimation	
  of	
  likely	
  effect	
  sizes.

No	
  animals	
  were	
  excluded	
  from	
  the	
  analysis

No	
  randomization	
  was	
  used

No	
  randomization	
  was	
  used

For	
  scoring	
  experiments,	
  blinding	
  of	
  samples	
  was	
  carried	
  out

For	
  animal	
  experiments,	
  blinding	
  of	
  mouse	
  genotypes	
  was	
  utilized.

definitions	
  of	
  statistical	
  methods	
  and	
  measures:

1.	
  Data

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

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

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

C-­‐	
  Reagents

B-­‐	
  Statistics	
  and	
  general	
  methods

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

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.).

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

2.	
  Captions

The	
  data	
  shown	
  in	
  figures	
  should	
  satisfy	
  the	
  following	
  conditions:

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

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

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

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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Reporting	
  Checklist	
  For	
  Life	
  Sciences	
  Articles	
  (Rev.	
  July	
  2015)

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.	
  	
  

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

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

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

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

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

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

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

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

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

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

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

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

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

18.	
  Provide	
  accession	
  codes	
  for	
  deposited	
  data.	
  See	
  author	
  guidelines,	
  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	
  
e.	
  Proteomics	
  and	
  molecular	
  interactions
19.	
  Deposition	
  is	
  strongly	
  recommended	
  for	
  any	
  datasets	
  that	
  are	
  central	
  and	
  integral	
  to	
  the	
  study;	
  please	
  consider	
  the	
  
journal’s	
  data	
  policy.	
  If	
  no	
  structured	
  public	
  repository	
  exists	
  for	
  a	
  given	
  data	
  type,	
  we	
  encourage	
  the	
  provision	
  of	
  
datasets	
  in	
  the	
  manuscript	
  as	
  a	
  Supplementary	
  Document	
  (see	
  author	
  guidelines	
  under	
  ‘Expanded	
  View’	
  or	
  in	
  
unstructured	
  repositories	
  such	
  as	
  Dryad	
  (see	
  link	
  list	
  at	
  top	
  right)	
  or	
  Figshare	
  (see	
  link	
  list	
  at	
  top	
  right).
20.	
  Access	
  to	
  human	
  clinical	
  and	
  genomic	
  datasets	
  should	
  be	
  provided	
  with	
  as	
  few	
  restrictions	
  as	
  possible	
  while	
  
respecting	
  ethical	
  obligations	
  to	
  the	
  patients	
  and	
  relevant	
  medical	
  and	
  legal	
  issues.	
  If	
  practically	
  possible	
  and	
  compatible	
  
with	
  the	
  individual	
  consent	
  agreement	
  used	
  in	
  the	
  study,	
  such	
  data	
  should	
  be	
  deposited	
  in	
  one	
  of	
  the	
  major	
  public	
  access-­‐
controlled	
  repositories	
  such	
  as	
  dbGAP	
  (see	
  link	
  list	
  at	
  top	
  right)	
  or	
  EGA	
  (see	
  link	
  list	
  at	
  top	
  right).
21.	
  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	
  
4O26
AP-­‐MS	
  analysis	
  of	
  human	
  histone	
  deacetylase	
  interactions	
  in	
  CEM-­‐T	
  cells	
  (2013).	
  PRIDE	
  PXD000208
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.

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.

n/a

n/a

n/a

n/a

n/a

n/a

no

n/a

n/a

n/a

n/a

n/a

Microarray	
  and	
  proteomic	
  data	
  included	
  as	
  Supplementary	
  Tables	
  1	
  and	
  2

Mus.	
  Musculus,	
  mixed	
  C57/Bl6:S129,	
  both	
  sexes	
  were	
  used,	
  animals	
  were	
  6-­‐8	
  weeks	
  old	
  when	
  
induced.	
  Animals	
  carried	
  various	
  inducible	
  genetic	
  modifications	
  (floxed	
  alleles):	
  vil-­‐Cre-­‐ERT2	
  (el	
  
Marjou	
  et	
  al,	
  2004),	
  Apcfl	
  (Shibata	
  et	
  al,	
  1997),	
  Huwe1fl	
  (Zhao	
  et	
  al,	
  2008),	
  Mycfl	
  (de	
  Alboran	
  et	
  al,	
  
2001),	
  Ptenfl	
  (Suzuki	
  et	
  al,	
  2001),	
  Mcl1fl	
  (Opferman	
  et	
  al,	
  2003),	
  Lgr5-­‐cre-­‐ERT2	
  (Barker	
  et	
  al,	
  2007)	
  
and	
  Ah-­‐cre-­‐ERT	
  (Kemp	
  et	
  al,	
  2004).	
  All	
  animal	
  experiments	
  were	
  performed	
  under	
  UK	
  Home	
  Office	
  
guidelines	
  and	
  were	
  housed	
  in	
  standard	
  cages	
  in	
  groups	
  of	
  upto	
  8	
  mice	
  /	
  cage.

All	
  animal	
  experiments	
  were	
  performed	
  under	
  UK	
  Home	
  Office	
  guidelines

Compliance	
  confirmed

G-­‐	
  Dual	
  use	
  research	
  of	
  concern

F-­‐	
  Data	
  Accessibility

D-­‐	
  Animal	
  Models

E-­‐	
  Human	
  Subjects


