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1st Editorial Decision 18th July 2018 

Thank you again for submitting your manuscript on FAM35A and C20orf196 cooperation with 
REV7 for our editorial consideration. We have now received the enclosed reports from two expert 
referees, which are overall supportive but nevertheless raise a limited number of issues that would 
require attention. Should you be able to swiftly and adequately address these concerns, we should be 
happy to consider the study further for expedited publication in The EMBO Journal.  
 
Regarding referee 1's concerns, it will be important to either modify the epistasis argument based on 
Fig. 4A, or to bolster it with conclusive additional data; and to temper some of the novelty claims 
(and to add some more discussions and comparisons to the two previous papers in the discussion, 
including also the "shieldin" terminology that is becoming adopted by the whole field). Additional 
structure-function analyses as mentioned in this referee's last point would not be essential, but 
certainly valuable in case you should already have obtained such insights.  
 
For referee 2, it will be key to add missing control data, and to better support the resection studies 
with at least some complementary analyses. Removing the BioID data from Figure 5A would not be 
essential, but moving some more of the SHLD 1 data from Fig. EV5 to the main part would be 
helpful. With regard to the ChIP-seq experiment in Figure 6, I agree that this should best be 
removed unless you should already have data to substantially strengthen this.  
Finally, the full results of the doxorubicin sensitivity screen in Figure 5 should be included as 
Expanded View data set, in order to strengthen the unique value of the current manuscript and its 
complementarity to the already published work.  
 
------------------------------------------------  
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REFEREE REPORTS 
 
Referee #1:  
 
Findlay et al. initially identified FAM35A by mapping out the interactome of REV7, before 
characterizing its role in DNA repair through a number techniques including mass spectrometry, co-
immunoprecipitation assays, and others. They continued their study by defining the interactome of 
FAM35A to also identify C20orf196/SHDL1 that also contributes to the repair of DSBs - again 
specifically involved in the choice between HR and NHEJ.  
 
Some of the above conclusions are similar to those published by two previous papers (Gupta et al. 
Cell 2018 and by Tomida et al. EMBOJ 2018) however this study is possibly the most extensive of 
the three. The experiments that are unique to this manuscript include those illustrating that the C 
terminus is not required for recruitment to DNA damage sites, and showing that FAM35A acts 
independently of TLS. The experiments are well chosen to study FAM35A and C20orf196/SHDL1, 
and the subsequent conclusions are argued in a clear and coherent fashion. There is enough novel 
material in this publication to warrant being published in the same journal as Tomida et al., however 
there are instances in the manuscript where the authors claims need either modifying or additional 
information is needed to justify them as they stand.  
 
Major concerns: None.  
 
Minor concerns: The siRNA/GFP-FAM35A experiment (Fig.4A) alone does not convince me that it 
is appropriate to define FAM35A acting downstream of REV7 at this point (end of page 11), as 
there is no evidence that there isn't a co-dependence between FAM35A and REV7 to form a stable 
complex. Based on this experiment alone, I would preferentially describe FAM35A to be either 
acting in concert with or downstream of REV7, or reference other evidence at this point to 
determine if FAM35A solely acts downstream of REV7.  
 
Non-essential suggestions: Given that there are now two papers published surrounding the role of 
FAM35A and C20orf196/SHDL1, care should be given over the language used in this manuscript, 
and phrases such as 'previously undescribed factor' should only be used where appropriate.  
 
Using the truncated FAM35A variants and the pulsed IdU/CIdU could possibly be an interesting 
way to determine what parts of the protein are responsible for protecting against end resectioning.  
 
 
 
 
 
Referee #2:  
 
This manuscript reports the identification of two factors, FAM35A/SHDL2 and C20orf196/SHDL1, 
that interact with REV7 and promote NHEJ while antagonizing HR. A mass spectrometry approach 
is used to identify REV7 interacting proteins, which ultimately identified both factors. A 
CRISPR/Cas9 screen was also performed which identified C20orf196 as a gene required for cell 
survival after TOPII poison (i.e. Doxorubicin) treatment. Several standard assays are used to show 
that these factors are recruited to sites of damage, interact with each other in a DNA-damage 
independent manner, promote DSB repair by NHEJ and are required for survival from DSB-
inducing treatments including IR. This is a very timely study given that two recent papers Tomida et 
al EMBO 2018 and Gupta et al Cell 2018. This study is complementary to these works and provides 
some additional information in support of the role of FAM35A and C20orf196 in regulating DSB 
repair. For the most part, the work and data is of high quality and technically sound. Some issues 
however should be addressed before publication.  
 
Main issues.  
 
1. Several controls are missing. For example, there is not one western blot showing the depletion of 
a target protein by RNA interference, whether it be siRNA or shRNA. These controls are standard in 
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the field and should be included to validate the levels of depletion of the proteins for these studies.  
 
2. The evidence that FAM35A opposes HR by limiting DNA end resection is minimal. The data in 
Fig. 4A appears to be the only evidence and this assay is not often used to make these claims. Some 
additional evidence to support this statement would strengthen this claim. For example, DNA 
damage signaling including ATR activation can be analyzed or RPA foci formation or FACS 
analysis of RPA. There are several common and standard methods in the literature that are normally 
required to make this claim.  
 
3. The Bio-ID experiment for FAM35A in Fig5A seems out of place since it did not identify 
SHLD1. This should be moved to supplemental information.  
 
4. The potential impact of this work would increase if the screen results from Figure 5B-C were 
provided in the manuscript. It appears that only the main hits are given but publishing the entire 
screen would be very useful to the field and would further support the impact of these studies. For 
example, where do FAM35A, 53BP1, RIF1 and Rev7 lie in this screen. This analysis, which 
wouldn't need any additional experimental evidence, would support the use of this screen to identify 
proteins within this pathway.  
 
5. The data showing that C20orf196/SHDL1 is recruited to DNA damage sites and promotes NHEJ 
should be moved from supplemental information into a main figure (i.e. EV5.B, C and D).  
6. It is unclear what the value of the ChIP-Seq data is that is presented in Figure 6. Only a 
rudimentary analysis is performed and no data is validated and it is unclear if these experiments 
were even performed more than once. Without additional analyses to validate the results and to 
analyze them to put them in the context of some biological significance, these results are too 
preliminary for publication and really do not add to the manuscript. For example, there is not one 
western blot showing the FAM35A antibody or its validation by any technique.  
 
 
Minor issues.  
 
1. pg. 16 By mapped - By mapping  
2. The tables are not very user friendly and lack labels.  
 
 
 
  



General Comments 

Since our first submission to EMBO Journal, the nomenclature in regard to the labelling of both FAM35A 
and C20orf196 has been modified. To reflex these changes, we have integrated the new nomenclature and re-
named FAM35A by SHLD2 and C20orf196 by SHLD1 through-out the manuscript. Therefore, our revised 
manuscript is now entitled “SHLD2/FAM35A co-operates with REV7 to coordinate DNA double-strand 
break repair pathway choice”. 

During the revision process, we have collected additional data that solidify our initial characterization of 
SHLD2 (FAM35A) and SHLD1 (C20orf196) in the repair of DNA double-strand breaks (DSBs) by the Non-
Homologous End Joining (NHEJ) pathway. Below are highlighted the main improvements that we incorporated 
in our revised manuscript (in order of appearance in the result section): 

(i) using the FokI system, we confirmed that the N-terminal of SHLD2 (1-61 amino acids) is critical 
for its accumulation at DSBs, while its SQ site at position S339 are dispensable for its localization 
at sites of damage (Fig EV3.B). Interestingly, we observed that deleting the last 185 amino acids 
of SHLD2 partially impairs its accumulation at DSBs, which suggests a potential contribution of 
the C-terminus of SHDL2 localization to DSBs.  

(ii) importantly, we provide new insight in the biochemical properties of SHLD2. We purified SHLD2 
from baculovirus-infected Sf9 cells (Fig EV3.C) and tested its ability to bind both single-stranded 
(SS) and double-stranded (DS) DNA probes. We show in Fig EV3.D that recombinant SHLD2 
has the capacity to bind both probes in vitro. Interestingly, loss of SHLD2 first 129 amino acids 
(SHLD2D1-129) does not interfere greatly with its DNA binding capacity, in contrast to what we 
observed with a C-terminal deletion of SHLD2 (SHLD2D130-904) (Fig EV3.D). This new work 
suggests that SHLD2 is composed of two distinct domains: 
a. a N-terminal motif that promotes the recruitment of SHLD2 to DSBs;
b. a C-terminal DNA binding module that facilitates its accumulation at DSBs.

(iii) we show now that depletion of SHLD2 does not interfere with the accumulation of 53BP1, RIF1 
and REV7 at FokI-induced DSBs (Fig EV4.B), which further suggests that SHLD2 is a 

crickerb
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downstream effector of REV7 in the NHEJ pathway. 
(iv) as suggested by Reviewer #2, we further ascertain the role of SHLD2 in restricting Homologous 

Recombination (HR). Therefore, we monitoring the phosphorylation levels of RPA2 at position 
S4 and S8, which is widely used as a marker for the generation of single-stranded DNA during 
DNA end resection. Remarkably, depletion of SHLD2 by siRNA results in a marked increase of 
phospho-RPA2 levels (Fig EV5.D), consistent with our previous data suggesting that SHLD2 
limits DNA end resection. 

(v) we have extended our work in the CH12F3-2 B cells and we show now that SHLD1 is important 
for antibody diversification by class switching (Fig.5E). In fact, depletion of SHLD1 using two 
distinct shRNAs impairs significantly CSR, similarly to what we observed with REV7 and 
SHLD2.   

Altogether, we are confident that these major improvements of our manuscript firms up the mechanism by which 
SHLD2 controls DSB repair pathway choice by promoting NHEJ as a downstream of REV7, while limiting HR.   

Point-by-point response 

We would like to thank both Reviewers for their positive and very constructive comments. Below is the 
point-by-point response to their remarks. A bullet point always precedes our responses. 

Reviewer 1 

Findlay et al. initially identified FAM35A by mapping out the interactome of REV7, before characterizing 
its role in DNA repair through a number techniques including mass spectrometry, co-immunoprecipitation assays, 
and others. They continued their study by defining the interactome of FAM35A to also identify C20orf196/SHDL1 
that also contributes to the repair of DSBs - again specifically involved in the choice between HR and NHEJ.  

Some of the above conclusions are similar to those published by two previous papers (Gupta et al. Cell 
2018 and by Tomida et al. EMBOJ 2018) however this study is possibly the most extensive of the three. The 
experiments that are unique to this manuscript include those illustrating that the C terminus is not required for 
recruitment to DNA damage sites, and showing that FAM35A acts independently of TLS. The experiments are 
well chosen to study FAM35A and C20orf196/SHDL1, and the subsequent conclusions are argued in a clear and 
coherent fashion. There is enough novel material in this publication to warrant being published in the same journal 
as Tomida et al., however there are instances in the manuscript where the authors claims need either modifying or 
additional information is needed to justify them as they stand.  

Critique: 

Major concerns: None. 

Minor concerns: The siRNA/GFP-FAM35A experiment (Fig.4A) alone does not convince me that it is appropriate 
to define FAM35A acting downstream of REV7 at this point (end of page 11), as there is no evidence that there 
isn't a co-dependence between FAM35A and REV7 to form a stable complex. Based on this experiment alone, I 
would preferentially describe FAM35A to be either acting in concert with or downstream of REV7, or reference 
other evidence at this point to determine if FAM35A solely acts downstream of REV7.  

• We thank the Reviewer for his/her important comment. We contend that, in absence of additional genetic
evidence, it is preferable to describe SHLD2 as acting in concert with REV7 in the NHEJ pathway at this
point of the paper. We have clarified our interpretation of the data presented in Fig.4A accordingly. To
note, we have integrated new data showing that the depletion of SHLD2 does not impair significantly the
accumulation of 53BP1, RIF1 and REV7 at DSBs (Fig EV4.B), which further points toward a role of
SHLD2 as a downstream effector of REV7 in the NHEJ pathway.

Non-essential suggestions: Given that there are now two papers published surrounding the role of FAM35A and 



Continuation…/3 

C20orf196/SHDL1, care should be given over the language used in this manuscript, and phrases such as 
'previously undescribed factor' should only be used where appropriate.  

• This is a legitimate point raised by the Reviewer. The initial rational of the manuscript was written prior
to the publication of Gupta et al. (Cell, 2018) and Tomida et al. (EMBO J 2018). However, we contend
that our manuscript should better reflect these new developments and integrate all the studies describing
the role of SHLD1 and 2 in DNA repair. We have adjusted our revised manuscript accordingly and
discussed in greater details how our work integrates itself with these studies.

Using the truncated FAM35A variants and the pulsed IdU/CIdU could possibly be an interesting way to determine 
what parts of the protein are responsible for protecting against end resectioning.  

• This is an interesting point that we are keen on pursuing in the future as part of another study on the
mechanism(s) by which the REV7-SHLD1/2 complex protects DNA ends against resection. As discussed
in the last part of our manuscript, we predict that the REV7-SHLD1/2 complex acts, in a similar to the
Shelterin complex at the telomere ends (thereby the re-naming provided by the Durocher’s group of
Shieldin complex), by sterically hindering the access of DNA ends to processing enzymes. A more in-
depth study will provide better insight into this complex and the presence of a potential catalytic activities
but we believe that it is beyond the scope of our manuscript.

Reviewer 2 

This manuscript reports the identification of two factors, FAM35A/SHDL2 and C20orf196/SHDL1, that interact 
with REV7 and promote NHEJ while antagonizing HR. A mass spectrometry approach is used to identify REV7 
interacting proteins, which ultimately identified both factors. A CRISPR/Cas9 screen was also performed which 
identified C20orf196 as a gene required for cell survival after TOPII poison (i.e. Doxorubicin) treatment. Several 
standard assays are used to show that these factors are recruited to sites of damage, interact with each other in a 
DNA-damage independent manner, promote DSB repair by NHEJ and are required for survival from DSB-
inducing treatments including IR. This is a very timely study given that two recent papers Tomida et al EMBO 
2018 and Gupta et al Cell 2018. This study is complementary to these works and provides some additional 
information in support of the role of FAM35A and C20orf196 in regulating DSB repair. For the most part, the 
work and data is of high quality and technically sound. Some issues however should be addressed before 
publication.  

Critique: 

Major issues: 

1. Several controls are missing. For example, there is not one western blot showing the depletion of a target protein
by RNA interference, whether it be siRNA or shRNA. These controls are standard in the field and should be 
included to validate the levels of depletion of the proteins for these studies.  

• The Reviewer is totally right in requesting depletion efficiency obtained by RNA interference in the
different experimental set-up presented in our manuscript. Due to a lack of space, we did not incorporate
these data in our initial manuscript. However, we systematically assessed the knock-down efficiency
obtained either by siRNA transfection or transduction with a shRNA using quantitative PCR, in absence
of any commercially available antibody recognizing SHLD2 specifically. We have incorporated these data
in the different supplementary figures of our revised manuscript (Fig EV2.A and C; Fig EV4.C and D; Fig
EV6.D). We have also determined the knock-down efficiency of the different DNA repair factors (53BP1,
RIF1, REV7 and BRCA1) by immunofluorescence using the FokI system (Fig EV4.A). Finally, we have
ensured that the different shRNAs used in our CSR assay did not impact either AID expression or cell
proliferation and we have incorporated these data in the corresponding supplementary figure (Fig EV4.D
and E).
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2. The evidence that FAM35A opposes HR by limiting DNA end resection is minimal. The data in Fig. 4A appears
to be the only evidence and this assay is not often used to make these claims. Some additional evidence to support 
this statement would strengthen this claim. For example, DNA damage signaling including ATR activation can be 
analyzed or RPA foci formation or FACS analysis of RPA. There are several common and standard methods in 
the literature that are normally required to make this claim.  

• We would like first to respectfully correct the comment made by the Reviewer, as we believe that he/she
is referring to the data presented in Fig.4F and not A. Several reports have recently used modified versions
of the DNA combing assay to efficiently and quantitatively monitor DNA end resection (Cruz-Garcia et
al. PMID: 25310973; Lopez-Saavedra et al. PMID: 27503537; Soria-Bretones et al. PMID: 28740167;
Huertas and Cruz-Garcia. PMID: 29043623). Still, we contend with the Reviewer that additional evidence
would strengthen our claim that SHLD2 limits DNA end resection. Therefore, we monitored by WB the
levels of phosphorylated RPA2 at positions S4/8, which is a conventional marker of DNA end resection,
in U2OS cells depleted by an siRNA targeting either CtIP (which promotes DNA end resection), SHLD2
or a scrambled control (Fig EV5.D). We observed that, while depletion of CtIP reduces the levels of p-
RPA following induction of DNA damage (+NCS), reduction of SHLD2 increases p-RPA levels, further
confirming that SHLD2 opposes HR by limiting DNA end resection. This additional piece of evidence
has been incorporated in the revised version of our manuscript.

3. The Bio-ID experiment for FAM35A in Fig5A seems out of place since it did not identify SHLD1. This should
be moved to supplemental information. 

• We contend with the Reviewer that the relevance of the BioID as part of the main Figure is questionable
based on the absence of SHLD1 as a high-confidence interactor and we have moved these data to Fig
EV6.B.

4. The potential impact of this work would increase if the screen results from Figure 5B-C were provided in the
manuscript. It appears that only the main hits are given but publishing the entire screen would be very useful to 
the field and would further support the impact of these studies. For example, where do FAM35A, 53BP1, RIF1 
and Rev7 lie in this screen. This analysis, which wouldn't need any additional experimental evidence, would 
support the use of this screen to identify proteins within this pathway.  

• We thank the Reviewer for his/her important comment and we fully agree that sharing the entire data
related to our screen will be useful to the DNA repair field. The complete screen has been incorporated as
a separate Table where the score for each gene has been indicated (Table 3). As suggested by the Reviewer,
we indicated in Fig.5B the score of 53BP1, RIF1 and REV7 in regards to their sensitivity to Doxorubicin.
Unfortunately, SHLD2 was not initially incorporated in the design of the TKO.v1 library and could
therefore not be analyzed for its sensitivity to Doxorubicin in our genome-wide approach.

5. The data showing that C20orf196/SHDL1 is recruited to DNA damage sites and promotes NHEJ should be
moved from supplemental information into a main figure (i.e. EV5.B, C and D). 

• We agree with the Reviewer and we have moved the data describing the role of SHLD1 as a key factor in
the NHEJ pathway in the main figure (Fig.5C, D and F). Furthermore, we incorporated our new data
showing that depletion of SHLD1 impairs CSR in CH12F3-2 B-cells (Fig.5E). The data showing that
SHLD1 is recruited to DNA damage sites have been kept in the supplemental information due to a lack of
space (Fig EV6.C)

6. It is unclear what the value of the ChIP-Seq data is that is presented in Figure 6. Only a rudimentary analysis is
performed and no data is validated and it is unclear if these experiments were even performed more than once. 
Without additional analyses to validate the results and to analyze them to put them in the context of some biological 
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significance, these results are too preliminary for publication and really do not add to the manuscript. For example, 
there is not one western blot showing the FAM35A antibody or its validation by any technique.  

• We contend with the Reviewer that our ChIP-Seq data are not the strongest data presented in this
manuscript and too preliminary for publication. Therefore, we have removed them in the revised
manuscript.

Minor issues: 

1. pg. 16 By mapped - By mapping

• We have modified accordingly the text based on the Reviewer’s comment.

2. The tables are not very user friendly and lack labels.

• We agree with the Reviewer that our tables could be more user friendly and we have modified them
accordingly.
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Accepted 3rd August 2018 

Thank you for submitting your final revised manuscript for our consideration. I have now had 
chance to check your responses to the original comments and to assess the newly added data, and I 
am pleased to inform you that following this we have now accepted it for publication in The EMBO 
Journal.  
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� common	  tests,	  such	  as	  t-‐test	  (please	  specify	  whether	  paired	  vs.	  unpaired),	  simple	  χ2	  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.	  

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

1.b.	  For	  animal	  studies,	  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?

yes

yes

yes	  when	  applicable

YOU	  MUST	  COMPLETE	  ALL	  CELLS	  WITH	  A	  PINK	  BACKGROUND	  ê

Most	  experiments	  were	  repeated	  in	  at	  least	  3	  biological	  replicates.	  For	  the	  quantitation	  of	  
individual	  cells,	  	  at	  least	  75	  cells	  were	  selected.

N/A

N/A

N/A

N/A

No

N/A

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

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

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.

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).

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.

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.

	  

In	  the	  pink	  boxes	  below,	  please	  ensure	  that	  the	  answers	  to	  the	  following	  questions	  are	  reported	  in	  the	  manuscript	  itself.	  
Every	  question	  should	  be	  answered.	  If	  the	  question	  is	  not	  relevant	  to	  your	  research,	  please	  write	  NA	  (non	  applicable).	  	  
We	  encourage	  you	  to	  include	  a	  specific	  subsection	  in	  the	  methods	  section	  for	  statistics,	  reagents,	  animal	  models	  and	  human	  
subjects.	  	  

definitions	  of	  statistical	  methods	  and	  measures:

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

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

Data	  deposition	  in	  a	  public	  repository	  is	  mandatory	  for:	  
a.	  Protein,	  DNA	  and	  RNA	  sequences	  
b.	  Macromolecular	  structures	  
c.	  Crystallographic	  data	  for	  small	  molecules	  
d.	  Functional	  genomics	  data	  
e.	  Proteomics	  and	  molecular	  interactions
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.	  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.

22.	  Could	  your	  study	  fall	  under	  dual	  use	  research	  restrictions?	  Please	  check	  biosecurity	  documents	  (see	  link	  list	  at	  top	  
right)	  and	  list	  of	  select	  agents	  and	  toxins	  (APHIS/CDC)	  (see	  link	  list	  at	  top	  right).	  According	  to	  our	  biosecurity	  guidelines,	  
provide	  a	  statement	  only	  if	  it	  could.

TNBC	  patient	  data	  was	  collected	  in	  accordance	  with	  the	  McGill	  University	  Health	  Center	  research	  
ethics	  board	  (SUR-‐99-‐780).	  

Added	  to	  the	  material	  and	  method	  section

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

from	  this	  publication	  have	  been	  deposited	  to	  the	  ProteomeXchange	  Consortium50	  database	  
(http://proteomecentral.proteomexchange.org/)	  via	  the	  MassIVE	  partner	  repository	  and	  assigned	  
the	  identifier	  PXD010648	  (MassIVE	  code:	  MSV000082676).

The	  mass	  spectrometry	  data	  are	  presented	  in	  this	  manuscript	  as	  EV	  Tables	  1	  and	  2	  while	  the	  
genome-‐wide	  screen	  data	  are	  presented	  in	  the	  EV	  Table	  3.

yes

Each	  antibody	  has	  been	  provided	  its	  catalog	  number	  as	  part	  of	  the	  material	  and	  method	  
information.	  

yes.	  A	  statement	  has	  been	  introduced	  in	  the	  material	  and	  method	  section

N/A

N/A

N/A

G-‐	  Dual	  use	  research	  of	  concern

F-‐	  Data	  Accessibility
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D-‐	  Animal	  Models

E-‐	  Human	  Subjects




