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Preliminary Editorial Decision 01 November 2016 

Thank you again for your patience during our external evaluation of your study on LUBAC roles in 
TRAIL signaling. I would like to once more apologize for the delay in getting back to you with 
decision. Unfortunately, one of the three referees who agreed to review your manuscript has still not 
returned a report, despite repeated reminders sent from our offices and affirmations that we would 
still receive comments shortly. To prevent unnecessary further loss of time, and given that the other 
two reviewers are overall in fair agreement, I therefore decided to forward you the first two reports 
at this stage, together with an invitation to start revising the manuscript according to these 
comments.  
 
As you will see, both referees appreciate the interest of establishing LUBAC roles in TRAIL 
signaling pathways, but especially referee 1 feels that not all of these findings are conceptually 
highly unexpected and that some of the more novel aspects would need to be fleshed out in some 
more detail in order to make this study a compelling candidate for The EMBO Journal. In addition, 
both referees raise a number of more specific experimental and textual issues that would need to be 
addressed as well. Should you be able to satisfactorily answer to both of these reviewers (during a 
revision period in which publication of competing manuscripts elsewhere will have no negative 
impact on our final assessment of your own study), then we should be happy to consider your 
manuscript further for eventual publication.  
 
Please note that this formally remains a preliminary decision while the third report is still 
outstanding. Should we eventually receive these comments within the next days, I would forward 
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them to you so you could also take them into account. However, please rest assured that only in case 
referee 3 should bring up major potentially confounding concerns would we still mandate addressing 
them as well. In any case, I shall be in touch shortly for confirming this preliminary revision 
invitation.  
 
 
------------------------------------------------  
 
REFEREE REPORT 
 
Referee #1:  
 
This study by Lafont et al. sets out to determine if the LUBAC ubiquitin E3 complex is involved in 
TRAIL-induced signalling (cell death and gene activation). Using an extensive array of biochemical, 
molecular and genetic approaches in cell lines, the author demonstrate that LUBAC is part of the 
TRAIL-induced receptor complex as well as the soluble, non-receptor bound complex II. Herein, 
LUBAC generates linear ubiquitin chains (suggestively on RIPK1 and caspase-8) that are needed for 
recruitment of the deubiquitylating enzyme A20. Interestingly, the authors noted that HOIP was 
cleaved after TRAIL stimulation, suggestively in a caspase-dependent manner. Functionally, the 
study shows that LUBAC protects against TRAIL-induced cell death (apoptosis and necroptosis) 
and that it also contributes to inflammatory signalling and production of the chemokine CCL2 
(when cell death is inhibited).  
 
The study is technically of high quality and the data clearly demonstrate a role for LUBAC in 
regulating TRAIL signalling outcomes in cultured cell lines. However, the role of LUBAC in 
immune receptor signalling has been extensively studied (by the authors and other groups), 
including in context of the TNF receptor complex where very similar complexes are formed and 
where LUBAC has similar functions (e.g. Haas et al. 2009, Gerlach et al. 2011, Draber et al. 2015, 
etc.). As such, a significant portion of the study essentially confirms what is already known about 
LUBAC in similar receptor signalling systems. That said, the study contains unexpected and 
potentially interesting observations  
that could bring novel insight to LUBAC biology (e.g. that HOIP is cleaved by caspases and that 
HOIP appears to be selectively required for TRAIL-induced ERK activation). However, the 
characterisation of these observations is very limited, which leaves the impression that the study is a 
bit preliminary.  
 
 
Comments  
The authors conclude that HOIP is cleaved by caspase-8 and speculate that this might remove the N-
terminal region of HOIP where the deubiquitylating enzymes OTULIN and CYLD bind, thereby 
affecting the regulation of ubiquitin-dependent processes. However, there does not appear to be any 
evidence that HOIP is cleaved by caspase-8 apart from the observation that the cleavage is inhibited 
by zVAD (Figure 2A). A separate study (Joo et al. MCB 2016, published after the submission of 
this manuscript) similarly finds that HOIP is cleaved in response to TNF and TRAIL treatment. In 
vitro caspase cleavage assays suggest that caspase-3/6 but not caspase-8 is responsible for HOIP 
processing. A more comprehensive analysis should be carried out of the observed HOIP cleavage 
and of the functional implications for cell death and gene activation. This would significantly 
strengthen the study.  
 
In addition to recruiting A20 to receptor complexes, HOIP also interact with CYLD and OTULIN. 
However, there is no investigation of the recruitment of CYLD and OTULIN to the TRAIL receptor 
complexes. This needs to be investigated, in particular because HOIP appears to prevent necroptosis 
independently of its catalytic activity and CYLD regulates necroptosis after TNF treatment. 
Additionally, it would be of interest to know if the cleavage of HOIP regulates the association of 
these deubiquitylases with the signalling complexes.  
 
It is interesting that HOIP seems to primarily regulate ERK activation after TRAIL treatment, while 
having very limited effects on other MAP kinases and IkappaB turnover (Figure 6). However, this is 
only shown in one cell line and needs to be demonstrated also in other cell types used in the study. 
Additionally, it will be important to determine the functional consequence of decreased ERK vs 
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JNK activation on transcriptional responses/cytokine production. In Figure 6, the role of HOIP on 
ERK activation was determined in K562 cells while its role in CCL2 production was determined in 
A549 cells, which prevents any conclusion as to functional importance of ERK activity for CCL2 
production.  
 
Previously reports indicate that impairment of LUBAC function strongly decreases JNK activation 
during TNF and CD40L signalling (Haas et al. 2009, Gerlach et al. 2011). Are there differences 
between TRAIL vs TNF/CD40L that determine this differential requirement for LUBAC in 
activation of MAPKs? Alternatively, might the observed differences simply be due to cell type 
differences and not as such differences in TNF and TRAIL signalling? The authors should compare 
MAP kinase pathways after TRAIL and TNF signalling side-by-side in the same cell lines to resolve 
this.  
 
 
Specific comments:  
The claim that the HOIP catalytic activity is "required to prevent TRAIL-induced apoptosis" is not 
fully supported by the experimental data in Figure 5: In K562 cells, reintroduction HOIP WT 
partially rescued the cell death phenotype and in MEFs catalytically dead HOIP provided partial 
protection from TRAIL. Please rephrase the statement to reflect the data.  
 
Page 1: The acronym "DD" in "TRAIL also triggers DD-dependent...." Should be explained when 
first used.  
 
Figure 1: Treatment times should be indicated in the figure legend instead of only in the methods 
section.  
 
Figure 2 and 3A: It is unclear how/if the "DISC-IP" procedure differs from the "Complex I IP" 
shown in Figures 6 and 7? The DISC-IP procedure is not described in the M&M section.  
 
On Page 7 the authors refer to their article (Draber et al. 2015) showing that A20 is recruited to the 
TNFR1-SC via linear ubiquitin. The original papers showing that A20 is recruited to receptor 
complexes via linear ubiquitin should also be acknowledged: Verhelst et al. 2012 EMBOJ, 
Tokunaga et al. 2012 EMBOJ.  
 
Figure 5C: Pretreatment with Nec1-s before TRAIL should be included to assess the contribution of 
necroptosis in MEFs reconstituted with HOIP variants. Without this control it cannot be concluded 
that HOIP inhibits necroptosis independently of its activity.  
 
 
 
 
Referee #2:  
 
The relevance of the LUBAC and its activity has been intensively studied in recent years in context 
of TNFR1. However, there is only one study (without in depth analysis) so far (Zhang et al., Cell 
Signal. 2015 Feb;27(2):306-14) which addressed the role of the HOIP/LUBAC in signaling by the 
TNFR1-related TRAIL death receptors. The manuscript by Lafont fills this gap and demonstrates i) 
that the LUBAC is recruited to the plasma membrane associated TRAILR2 complex and is also part 
of the secondarily formed TRAIL induced cytoplasmic complex II, ii) that the LUBAC inhibits cell 
death induction by TRAIL but promotes TRAIL-induced NFkB/ERK signaling and iii) that LUBAC 
recruitment to the TRAILR2 signaling complex occurs downstream of FADD, caspase-8 and cIAPs 
and is required for bridging the TRAILR2 signaling complex with the IKK complex.  
 
TNFR1 and the TRAIL death receptors share a death domain but based on the published data 
available so far, they differ considerably in the signaling complexes that are formed on the DDs after 
receptor stimulation. TNFR1 efficiently recruits TRADD, RIP, TRAF2, the LUBAC and the IKK 
complex but shows no recruitment of FADD and caspase-8. In contrast, TRAILR2 efficiently 
recruits FADD and caspase-8 but shows only a poor recruitment of TRAF2 and RIP. The study of 
Lafont et al, now modifies this picture and not only demonstrates significant recruitment of TRAF2 
and RIP1 to TRAILR2 but also that this enables co-recruitment of the LUBAC and the IKK 
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complex. The data are therefore not only novel but also of broad and general interest for the death 
receptor field.  
 
I have only a few minor concerns/comments on the manuscript:  
 
Figure 2A - The receptor bands are labeled with TRAILR1. The appearance of the bands and the 
text suggest, however, that TRAILR2 is shown.  
 
Paragraph "LUBAC is recruited ...." - The second part of the first sentence "As HOIP prevents 
TRAIL-induced cell death .....as this is the receptor-associated protein complex we and others 
previously showed initiates this signaling outcome. " is incomprehensible. I suggest rephrasing or 
deletion.  
 
Figure 3B - The FADD IP of non-stimulated cells shows significant amounts of RIP and RIP3. It 
should be clarified whether this is due to constitutive FADD-RIP-RIP3 complex formation or 
whether this represents non-specific binding to the protein G beads.  
 
TRAILR2 and complex II IPs performed with non-stimulated cells frequently contain TRAF2 and 
RIP. I assume that this represents non-specific binding to the protein G beads and not specific 
association. This should be resolved for the reader by showing control IPs with protein G beads only 
versus TRAILR2 and complex II IPs.  
 
Figure EV1 F - A549 cells should be included here as this cell type is used in most experiments in 
the manuscript.  
 
A scheme of TRAILR2 signaling summarizing the findings of the manuscript could be helpful for 
the reader.  
 
Figure 6D and 7 - There is significant processing of FLIP-L and caspase-8 in the IPs although 
TRAIL + the caspase inhibitor ZVAD have been used for stimulation. This should be 
commented/explained. As DISC-associated caspase activity is obviously not fully blocked, the 
authors cannot conclude in the discussion that caspase-8 activity has no relevance for LUBAC 
recruitment etc.  
 
It should be indicated throughout the manuscript whether FLIP-L or FLIP-S or both are meant when 
the term FLIP is used.  
 
Discussion last paragraph - "As a consequence of TRAIL-induced gene activation several cytokines 
are produced (Tang et al. 2009; Trauzold et al., 2006; Varfolomeev et al., 2005)." I recommend to 
cite here earlier papers showing this already many years before (e.g. Harper et al., J Biol Chem. 
2001 Sep 14;276(37):34743-52 or Wajant et al., J Biol Chem. 2000 Aug 11;275(32):24357-66).  
 
The authors should discuss Zhang et al., (Cell Signal. 2015 Feb;27(2):306-14) which analyzed 
TRAIL-induced NFkappaB signaling in HOIP deficient A20 cells and observed a HOIP-dependent 
and a HOIP-independent mode of NFkappaB signaling! 
 
 
Confirmed Editorial Decision 07 November 2016 

I am writing to formally confirm our earlier preliminary decision on your manuscript, which 
contained an invitation to revise the manuscript based on reviewer comments I forwarded.  
Since we have had no further communications from the outstanding third reviewer, you will only 
need to respond to/address the issues raised by reviewers 1 and 2. 
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1st Revision - authors' response 30 January 2017 

Point-by-point response to the reviewers’ comments on manuscript EMBOJ-2016-95699 by 
Lafont et al. entitled:  

“The Linear Ubiquitin Chain Assembly Complex regulates TRAIL-induced gene activation 
and cell death” 

 

Referee #1: 
 
Comments to the authors (in italics): 

This study by Lafont et al. sets out to determine if the LUBAC ubiquitin E3 complex is involved in 
TRAIL-induced signalling (cell death and gene activation). Using an extensive array of biochemical, 
molecular and genetic approaches in cell lines, the author demonstrate that LUBAC is part of the 
TRAIL-induced receptor complex as well as the soluble, non-receptor bound complex II. Herein, 
LUBAC generates linear ubiquitin chains (suggestively on RIPK1 and caspase-8) that are needed 
for recruitment of the deubiquitylating enzyme A20. Interestingly, the authors noted that HOIP was 
cleaved after TRAIL stimulation, suggestively in a caspase-dependent manner. Functionally, the 
study shows that LUBAC protects against TRAIL-induced cell death (apoptosis and necroptosis) 
and that it also contributes to inflammatory signalling and production of the chemokine CCL2 
(when cell death is inhibited). 
 
The study is technically of high quality and the data clearly demonstrate a role for LUBAC in 
regulating TRAIL signalling outcomes in cultured cell lines. However, the role of LUBAC in 
immune receptor signalling has been extensively studied (by the authors and other groups), 
including in context of the TNF receptor complex where very similar complexes are formed and 
where LUBAC has similar functions (e.g. Haas et al. 2009, Gerlach et al. 2011, Draber et al. 2015, 
etc.). As such, a significant portion of the study essentially confirms what is already known about 
LUBAC in similar receptor signalling systems. That said, the study contains unexpected and 
potentially interesting observations that could bring novel insight to LUBAC biology (e.g. that 
HOIP is cleaved by caspases and that HOIP appears to be selectively required for TRAIL-induced 
ERK activation). However, the characterisation of these observations is very limited, which leaves 
the impression that the study is a bit preliminary.  
 
Our reply (in blue): 

We thank the reviewer for appreciating the technical quality and importance of this study. Whilst the 
role of LUBAC has been studied in other immune receptor signalling system, our study provides an 
extensive analysis of its role in TRAIL-induced apoptosis, necroptosis and gene activation. 
Importantly, TNF and TRAIL signalling are in fact rather different in several aspects: signalling 
complex formation and composition, sequence of molecular events and biological outcomes (N.B. 
this notion is also referred to and acknowledged by the second reviewer in their opening statement 
on the previous version of our manuscript).   

Whilst TNF-induced molecular events leading to gene activatory signalling are rather well defined, 
they remain particularly elusive for TRAIL signalling. Most importantly, we provide first evidence 
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that HOIP, HOIL-1, SHARPIN, CYLD, A20, RIPK1, TRAF2, cIAP1/2 and the IKK complex are 
bona fide components of the TRAIL-R-associated complex I, in addition to the well-known 
components TRAILR-1/2, FADD, caspase-8/10 and cFLIP. Notably, this defines TRAIL signalling 
complex I as a multi-tasking complex, able to induce both gene-activatory signalling and cell death, 
as opposed to the solely gene-activatory TNFR1-SC. In addition, we demonstrate that LUBAC is a 
main molecular component switching the signalling outcome from death to gene activation which 
emanates from TRAIL signalling complex I and II. 

We greatly appreciate the constructive points raised by the reviewer, in particular regarding further 
investigation of the molecular mechanism leading to HOIP cleavage as well as its functional 
relevance towards apoptosis and gene-activatory signalling. We have also further documented the 
role of HOIP in kinase pathway activation and ensuing cytokine production in TRAIL and TNF 
signalling, as suggested. Finally, and as detailed below, we have performed additional experiments 
to address the reviewer’s specific points. 

 
Comments 
 
The authors conclude that HOIP is cleaved by caspase-8 and speculate that this might remove the 
N-terminal region of HOIP where the deubiquitylating enzymes OTULIN and CYLD bind, thereby 
affecting the regulation of ubiquitin-dependent processes. However, there does not appear to be any 
evidence that HOIP is cleaved by caspase-8 apart from the observation that the cleavage is 
inhibited by zVAD (Figure 2A). A separate study (Joo et al. MCB 2016, published after the 
submission of this manuscript) similarly finds that HOIP is cleaved in response to TNF and TRAIL 
treatment. In vitro caspase cleavage assays suggest that caspase-3/6 but not caspase-8 is 
responsible for HOIP processing. A more comprehensive analysis should be carried out of the 
observed HOIP cleavage and of the functional implications for cell death and gene activation. This 
would significantly strengthen the study. 
 
As we completely agree with the reviewer that a more comprehensive analysis of the observed 
TRAIL-induced HOIP cleavage and the functional implications thereof would significantly 
strengthen the study we added these analyses to our revised study.  
We now included an evaluation of the involvement of caspases 3, 6, 7, 8 and 10 in both, TRAIL- 
and TNF-induced HOIP cleavage (Figures 3A-C and Appendix Figure S2A-C). We have also 
commented on our previous data in light of these new findings. As likewise suggested, we have 
investigated the influence of HOIP cleavage on its apoptosis-preventing function. These 
experiments form part of the Figures 3 and Appendix Figure S2 and are described in the new 
paragraph entitled “Caspase 8-dependent cleavage of HOIP at D348/D387/D390 does not affect its 
apoptosis-preventing function.” This includes the following observations: 
 
i. Figure 3A and Appendix Figure S2A. In addition to caspases 3 and 6, caspases 8 and 10a are also 
able to cleave HOIP in vitro. By contrast, caspase-7, whilst being active against its substrate PARP-
1, is not able to cleave HOIP. 
 
ii. Figure 3B and Appendix Figure S2B. In MCF7 cells, which do not express caspase-3, HOIP is 
cleaved upon TRAIL and TNF/CHX stimulation. Therefore, caspase-3 is not required, and hence 
cannot be the sole responsible caspase, for HOIP cleavage. Whilst knockdown (KD) of caspase-8 
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nearly abrogated HOIP cleavage, combined KD of caspases 6 and 10 did not affect it. Moreover, 
KD of caspases 6 and 8 together did not further limit HOIP cleavage as compared to KD of caspase-
8 alone. Thus, we conclude that caspase-8 is involved in TRAIL- as well as TNF/CHX-induced 
HOIP cleavage whereas caspases 6 and 10 are not. 
 
iii. Figure 3C and appendix Figure S2C. KD of caspase-8 in HeLa cells largely reduced HOIP 
cleavage upon both TRAIL and TNF/CHX stimulation whilst KD of caspase-3 only marginally 
reduced HOIP cleavage. Thus, caspase-8 is the main caspase responsible for HOIP cleavage upon 
TRAIL and TNF/CHX stimulation, whilst the role of caspase-3 is minor. 
 
iv. Appendix Figures S2D,E and Figure 1F. In addition, whilst in both K562 (Figure 1F) and HT29 
cells (Appendix Figure S2D) caspase-8 activation and HOIP cleavage coincided, activation of 
effector caspases occurred later. Notably, HOIP is also cleaved in MEFs during TNF-induced 
apoptosis and this processing is therefore not limited to human cells (Appendix Figure S2E). 
 
v. Figure 3D. We found that HOIP is equally cleaved upon TRAIL stimulation in HCT116 WT and 
BAX/BAK-DKO cells at early time points even though caspase-3 is not fully activated in 
BAX/BAK-DKO cells. At later times, however, HOIP seems to be slightly more cleaved in WT 
compared to BAX/BAK-DKO cells.  
 
In light of these new findings (i to v), we conclude that caspase-8 is the main caspase responsible for 
HOIP cleavage upon death receptor stimulation and that caspase-3 contributes to it to a lesser extent 
at later time points. 
 
vi. Figures 3E, F. We have reconstituted K562 HOIP KO cells with HOIP WT and different HOIP 
mutants. In accordance with the results obtained by Joo et al. upon TNF/CHX stimulation (Joo et al, 
2016), our analysis reveals that HOIP is also cleaved upon TRAIL stimulation at D348, D387 and 
D390. Functionally, reconstituting K562 HOIP KO cells with HOIP WT or HOIP 
D348A/D387A/D390A (HOIPAAA) rescued these cells from TRAIL-induced apoptosis to a similar 
extent. Therefore, cleavage of HOIP at D348/D387/D390 does not alter its apoptosis-preventing 
function in TRAIL signalling. 
 
We were pleased that the reviewer shared our interest in determining the impact of HOIP cleavage 
on gene-activatory signalling. As discussed in the first submission, the cleavage of HOIP could, on 
the one hand, affect the recruitment of CYLD by removing its PUB domain, and potentially 
therefore act as a positive regulator of linear ubiquitination in this complex (Draber et al, 2015; 
Schaeffer et al, 2014; Takiuchi et al, 2014). On the other hand, caspase-dependent cleavage of HOIP 
would also result in removal of the ZF and NZF1 domains, potentially affecting its interaction with 
ubiquitin and NEMO (Fujita et al, 2014; Haas et al, 2009; Ikeda et al, 2011). By using reconstituted 
A549 and HT29 HOIP KO cells, we demonstrate that HOIP cleavage did not affect its ability to 
promote gene-activatory signalling. These results are shown in the Figures EV4A-D.  

 
Overall, caspase-dependent cleavage of HOIP neither prevents nor enhances its apoptosis-
preventing and gene-activatory-promoting function.  
 
In addition to recruiting A20 to receptor complexes, HOIP also interact with CYLD and OTULIN. 
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However, there is no investigation of the recruitment of CYLD and OTULIN to the TRAIL receptor 
complexes. This needs to be investigated, in particular because HOIP appears to prevent 
necroptosis independently of its catalytic activity and CYLD regulates necroptosis after TNF 
treatment. Additionally, it would be of interest to know if the cleavage of HOIP regulates the 
association of these deubiquitylases with the signalling complexes.  
 
This is again an interesting point raised by the reviewer. We have compared complex formation in 
HOIP-proficient and deficient cell lines to address this point. These experiments have led to the 
following observations: 
 
i. Figures EV2B and C: In A549 and MEFs, we did not detect OTULIN in the different TRAIL 
signalling complexes studied. By contrast, CYLD is recruited in a HOIP-dependent manner to 
TRAIL signalling complexes in the presence of zVAD. Whilst we cannot completely exclude the 
ability of an OTULIN-associated LUBAC pool to be recruited to these complexes, if such an 
interaction exists, it might be very transient and/or particularly weak, as also discussed by Wagner et 
al. for TNFR1-SC (Wagner et al, 2016). As discussed in the manuscript, given its usual function 
towards cell death, we deem highly unlikely that absence of CYLD recruitment in HOIP-deficient 
cells would account for sensitisation to TRAIL-induced death. 
 
ii. Figures EV2D. Regarding the impact of the cleavage of HOIP on the recruitment of DUBs to the 
TRAIL signalling complex I, we observed that reconstitution of A549 HOIP KO cells with HOIP 
WT or the non-cleavable mutant HOIPAAA equally rescued A20 recruitment to the TRAIL complex 
I. Of note CYLD, which is a direct substrate of caspase-8 and is cleaved upon TRAIL stimulation 
independently of HOIP expression, is not detected in complex I when caspases are not inhibited. 
Interestingly, cleavage of HOIP is not required to prevent CYLD recruitment to TRAIL complex I 
as CYLD was not detected in complex I in HOIP KO A549 cells independently of whether they 
were reconstituted with HOIP-WT or HOIPAAA. Therefore, caspase-8 prevents CYLD recruitment to 
TRAIL signalling complexes by directly cleaving it.  
 
It is interesting that HOIP seems to primarily regulate ERK activation after TRAIL treatment, while 
having very limited effects on other MAP kinases and IkappaB turnover (Figure 6). However, this is 
only shown in one cell line and needs to be demonstrated also in other cell types used in the study.  
 
We thank the reviewer for this insightful comment suggesting to further define the influence of 
HOIP on MAP kinase activation. We have now determined the influence of HOIP on ERK, IκBα, 
but also p38 and JNK in TRAIL and TNF signalling in several cell types: 
 
i. Figures 7B, C, EV3A and figures 7A, EV3B-D, EV4B. We demonstrate that HOIP promotes 
TRAIL-induced NF-κB activation in five different cell types: HT29, HeLa, A549, K562 and 
primary Bone-Marrow Derived Macrophages (BMDMs). As included in the first submission, IKK 
recruitment and activation in complex I is abrogated in the absence of HOIP in both A549 and HeLa 
cells. Similarly, TNF-induced NF-κB activation is also HOIP-dependent in HeLa and primary 
BMDMs. 
 
ii. Figure 7C, EV3A and  Figures 7A,EV3C,D, EV4B. Regarding the MAPK pathways, upon TNF 
stimulation HOIP promotes activation of p38, ERK and JNK in HeLa and BMDMs. Upon TRAIL 
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stimulation, however, p38 and JNK activation is HOIP-dependent only in HT29 cells whereas 
TRAIL-induced ERK activation is impaired in HOIP-deficient K562, HeLa and HT29 cells. 
  
Thus, HOIP consistently promotes activation of NF-κB upon TRAIL and TNF-stimulation, and, in 
certain cell types, participates in MAPK activation. 
 
Additionally, it will be important to determine the functional consequence of decreased ERK vs JNK 
activation on transcriptional responses/cytokine production. In Figure 6, the role of HOIP on ERK 
activation was determined in K562 cells while its role in CCL2 production was determined in A549 
cells, which prevents any conclusion as to functional importance of ERK activity for CCL2 
production. 
 
We appreciate the suggestion to investigate the relative contribution of ERK vs JNK in TRAIL-
induced cytokine production. We have evaluated the contribution of MEK1/2, JNK1/2 and, in 
addition, also p38a/b and IKKa/b to both, TRAIL- and TNF-induced cytokine production in HeLa as 
well as in A549 cells. We found that inhibition of each of these kinases reduced TRAIL- and TNF-
induced cytokine production, with IKKa/b being the kinases required in every case studied. Notably, 
silencing of p65 reduced both TRAIL- and TNF-induced IL-8 and CCL-2 production. These results 
are included in the Figures 7F, G and Appendix Figure S2A-C. Regarding the contribution of ERK 
vs. JNK in cytokine production, we found that inhibition of MEK1/2 is more potent than JNK1/2 
inhibition in reducing both TNF- and TRAIL-induced IL-8 production. By contrast, JNK1/2 
inhibition is more potent than MEK1/2 inhibition in reducing TRAIL- and TNF-induced CCL2 
production. Therefore, depending on the cytokine induced, ERK and JNK activation are 
differentially required. 

We also thank the reviewer for the suggestion to evaluate gene-activatory signalling and cytokine 
production in the same cell lines. We now include an analysis of both of these aspects in both cell 
lines, HeLa and A549.  

Similar to the result in A549 cells (Figure 7D), HOIP promotes TRAIL-induced cytokine production 
in HeLa cells (Figure 7E). In HeLa cells, both TRAIL-induced ERK and NF-κB activation are 
affected by absence of HOIP (Figure 7A) whereas in A549 cells, solely TRAIL-induced NF-κB 
activation is reduced in absence of HOIP (Figure 7B) whilst ERK is neither activated in A549 HOIP 
KO nor in A549 HOIP control cells upon TRAIL stimulation. Taken together, these results identify 
NF-κB activation as required for HOIP-dependent TRAIL-induced cytokine production in A549 and 
HeLa cells. Moreover, HOIP-dependent ERK activation appears to contribute to TRAIL-induced 
cytokine production in HeLa cells. This is commented in the results section in the paragraph entitled 
“HOIP promotes TRAIL-induced gene-activatory signalling and the ensuing cytokine production”. 

 
 
Previously reports indicate that impairment of LUBAC function strongly decreases JNK activation 
during TNF and CD40L signalling (Haas et al. 2009, Gerlach et al. 2011). Are there differences 
between TRAIL vs TNF/CD40L that determine this differential requirement for LUBAC in activation 
of MAPKs? Alternatively, might the observed differences simply be due to cell type differences and 
not as such differences in TNF and TRAIL signalling? The authors should compare MAP kinase 
pathways after TRAIL and TNF signalling side-by-side in the same cell lines to resolve this.  
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To address this point, we have compared the activation of the different kinase pathways mentioned 
in HOIP-proficient and -deficient HeLa and BMDMs side-by-side upon TRAIL and TNF 
stimulation (Figures 7A, EV3B-D). Upon TNF stimulation, HOIP promotes JNK, p38, ERK and 
IκBα phosphorylation in both HeLa and BMDMs. Upon TRAIL stimulation, IκBα phosphorylation 
is HOIP-dependent in both HeLa and BMDMs. In addition, ERK activation is also reduced in 
TRAIL-stimulated HOIP-deficient HeLa cells whereas the activation of JNK and p38 is neither 
affected in TRAIL-stimulated HOIP-deficient HeLa cells nor BMDMs. Therefore, activation of the 
NF-κB pathway is consistently affected by absence of HOIP regardless of cell type and stimulus. By 
contrast, the role of HOIP in MAPK activation is both cell type- and stimulus-dependent. Defining 
the molecular basis for the observed differences between these two different signalling pathways 
with regards to distinct cell types will require further in-depth investigation and goes beyond the 
scope of the current study which identifies LUBAC as a major component of TRAIL signalling. 
 
 
Specific comments: 
 
The claim that the HOIP catalytic activity is "required to prevent TRAIL-induced apoptosis" is not 
fully supported by the experimental data in Figure 5: In K562 cells, reintroduction HOIP WT 
partially rescued the cell death phenotype and in MEFs catalytically dead HOIP provided partial 
protection from TRAIL. Please rephrase the statement to reflect the data. 
Figure 5C: Pretreatment with Nec1-s before TRAIL should be included to assess the contribution of 
necroptosis in MEFs reconstituted with HOIP variants. Without this control it cannot be concluded 
that HOIP inhibits necroptosis independently of its activity. 
  
We thank the reviewer for pointing this out and have now included the TRAIL/Nec-1s data in 
Figures 6B and E. Moreover, we have further investigated the modality of TRAIL-induced cell 
death in the absence of HOIP. Specifically, we now define the requirement of HOIP’s catalytic 
activity in preventing TRAIL-induced RIPK1 kinase activity-independent apoptosis (point i), 
necroptosis (point ii), and RIPK1 kinase activity-dependent apoptosis (point iii).  
 
i. Amended Figure 6B: K562 HOIP KO cells reconstituted with HOIP WT are as sensitive as control 
cells to TRAIL-induced cell death (compare to figure 1E). Notably, treatment with the RIPK1 
inhibitor Nec-1s does not provide any protection from TRAIL-induced death whilst zVAD fully 
prevented it. Therefore, HOIP-deficient K562 cells are sensitised to a TRAIL-induced RIPK1-kinase 
activity-independent apoptosis. This type of cell death cannot be inhibited by re-expressing 
HOIPC885S. Thus, linear ubiquitination is required for HOIP's function in preventing RIPK1 
kinase activity-independent apoptosis. 
 
ii. Amended Figure 6E: In HOIP KO MEFs, in the presence of zVAD, TRAIL cannot induce 
apoptosis but necroptosis. TRAIL-induced necroptosis is equally reduced by re-expressing HOIP 
WT or HOIP C885S in HOIP KO MEFs. Therefore, linear ubiquitination is not required for HOIP’s 
function in preventing TRAIL-induced necroptosis.  
 
iii. As noted by the reviewer, re-expression of HOIP C885S partially rescued HOIP KO MEFs from 
TRAIL-induced cell death in the absence of any inhibitors. Since Nec-1s prevents TRAIL-induced 
death of HOIP KO MEFs, these cells are sensitized to TRAIL-induced RIPK1-kinase-dependent 
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death. In order to define whether HOIP KO MEFs undergo TRAIL-induced necroptosis in the 
absence of caspase inhibitors, we used the RIPK3 inhibitor GSK’872. Notably, in HOIP KO MEFs, 
whilst RIPK3 inhibition prevented TRAIL/zVAD-induced death, this inhibitor did not prevent 
TRAIL-induced cell death in the absence of caspase inhibitor (Figure EV6F). Therefore, HOIP KO 
MEFs are sensitised exclusively to a RIPK1-kinase-activity-dependent apoptosis and this type of 
cell death is partially prevented by re-expression of HOIPC885S. Therefore, HOIP limits RIPK1 
kinase-activity-dependent apoptosis partially depending on its catalytic activity. 
 
Page 1: The acronym "DD" in "TRAIL also triggers DD-dependent...." Should be explained when 
first used.  
 
We thank the reviewer for noticing this omission and have added the definition of DD accordingly. 
 
Figure 1: Treatment times should be indicated in the figure legend instead of only in the methods 
section. 
 
We have amended the figure legends accordingly.  
 
Figure 2 and 3A: It is unclear how/if the "DISC-IP" procedure differs from the "Complex I IP" 
shown in Figures 6 and 7? The DISC-IP procedure is not described in the M&M section. 
  
We thank the reviewer for pointing this out. We are now constantly using the term complex I for 
designating the TRAIL-R-associated complex throughout the manuscript. Complex I is defined as 
being a TRAIL-R associated complex, as opposed to complex II, a secondary, TRAIL-R-devoid 
complex. The current dogma stipulates that complex I exclusively triggers death and has therefore 
been referred to as the “Death-Inducing Signalling Complex (DISC)” since its initial discovery. The 
procedure for the isolation of the DISC and complex I is thus exactly the same as they are both 
terms designating the same complex. On the basis of the findings presented in this manuscript, we 
suggest that the TRAIL-R-associated complex, which also contains gene-activatory signalling 
molecules, should be referred to as the complex I of TRAIL signalling, as the term “DISC” only 
represents part of its function.  
 
On Page 7 the authors refer to their article (Draber et al. 2015) showing that A20 is recruited to the 
TNFR1-SC via linear ubiquitin. The original papers showing that A20 is recruited to receptor 
complexes via linear ubiquitin should also be acknowledged: Verhelst et al. 2012 EMBOJ, 
Tokunaga et al. 2012 EMBOJ. 
 
We apologise for this omission and thank the reviewer for pointing this out. We now refer to these 
studies at this point of the manuscript. 
 
 
Referee #2: 
 
The relevance of the LUBAC and its activity has been intensively studied in recent years in context 
of TNFR1. However, there is only one study (without in depth analysis) so far (Zhang et al., Cell 
Signal. 2015 Feb;27(2):306-14) which addressed the role of the HOIP/LUBAC in signaling by the 
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TNFR1-related TRAIL death receptors. The manuscript by Lafont fills this gap and demonstrates i) 
that the LUBAC is recruited to the plasma membrane associated TRAILR2 complex and is also part 
of the secondarily formed TRAIL induced cytoplasmic complex II, ii) that the LUBAC inhibits cell 
death induction by TRAIL but promotes TRAIL-induced NFkB/ERK signaling and iii) that LUBAC 
recruitment to the TRAILR2 signaling complex occurs downstream of FADD, caspase-8 and cIAPs 
and is required for bridging the TRAILR2 signaling complex with the IKK complex. 
 
TNFR1 and the TRAIL death receptors share a death domain but based on the published data 
available so far, they differ considerably in the signaling complexes that are formed on the DDs 
after receptor stimulation. TNFR1 efficiently recruits TRADD, RIP, TRAF2, the LUBAC and the 
IKK complex but shows no recruitment of FADD and caspase-8. In contrast, TRAILR2 efficiently 
recruits FADD and caspase-8 but shows only a poor recruitment of TRAF2 and RIP. The study of 
Lafont et al, now modifies this picture and not only demonstrates significant recruitment of TRAF2 
and RIP1 to TRAILR2 but also that this enables co-recruitment of the LUBAC and the IKK complex. 
The data are therefore not only novel but also of broad and general interest for the death receptor 
field.  
I have only a few minor concerns/comments on the manuscript:  
 
We thank the reviewer for acknowledging the significance and broad impact of our study and for 
sharing our excitement about these novel findings. We particularly thank this reviewer for 
acknowledging the differences between TRAIL and TNF signalling and how our study helps 
broaden our understanding of the sequence of events in TRAIL signalling and how they differ from 
those during TNF signalling. We also thank the reviewer for raising relevant points which we have 
now addressed as explained in the following paragraphs. 
 
Figure 2A - The receptor bands are labeled with TRAILR1. The appearance of the bands and the 
text suggest, however, that TRAILR2 is shown. 
 
The staining shown is TRAIL-R1. We are also puzzled by the second band observed. However, we 
reproducibly see these two bands when we stain for TRAIL-R1 in HeLa cells in lysates, but also in 
complex I. 
 
Paragraph "LUBAC is recruited ...." - The second part of the first sentence "As HOIP prevents 
TRAIL-induced cell death .....as this is the receptor-associated protein complex we and others 
previously showed initiates this signaling outcome. " is incomprehensible. I suggest rephrasing or 
deletion.  
 
We thank the reviewer for pointing this out and agree that the initial version was too convoluted. We 
have corrected the sentence which now reads as follows: “We and others previously identified the 
TRAIL-R1/2-associated complex I as a cell death-initiating platform (Kischkel et al, 2000; Sprick et 
al, 2000). As HOIP prevents TRAIL-induced cell death, we hypothesised that LUBAC might form 
part of this TRAIL-R-associated DISC.” 
 
Figure 3B - The FADD IP of non-stimulated cells shows significant amounts of RIP and RIP3. It 
should be clarified whether this is due to constitutive FADD-RIP-RIP3 complex formation or 
whether this represents non-specific binding to the protein G beads. 
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We agree with the reviewer regarding the necessity to provide this type of control. We have now 
repeated this experiment adding a beads-only control which shows that the unspecific binding 
observed in the FADD-IP samples from unstimulated cells is due to unspecific binding of these 
proteins to the beads. This is now included in the Figure EV2C. 
 
TRAILR2 and complex II IPs performed with non-stimulated cells frequently contain TRAF2 and 
RIP. I assume that this represents non-specific binding to the protein G beads and not specific 
association. This should be resolved for the reader by showing control IPs with protein G beads 
only versus TRAILR2 and complex II IPs. 
 
We thank the reviewer for suggesting the addition of these controls. We have now included a Figure 
EV2B. This indeed shows, as anticipated by the reviewer, that the background observed in complex 
I and II in unstimulated samples for RIPK1 and TRAF2, is largely due to unspecific binding of these 
proteins to the beads.  
 
Figure EV1 F - A549 cells should be included here as this cell type is used in most experiments in 
the manuscript. 
 
We have now repeated this experiment, also including A549. As shown, HeLa, K562 and A549 do 
not express RIPK3 (former EV1F, Appendix Figure S1F) and are thereby unable to undergo 
necroptosis. 
 
A scheme of TRAILR2 signaling summarizing the findings of the manuscript could be helpful for the 
reader. 
 
We thank the reviewer for this very relevant suggestion. A model is now provided in the Figure 
EV8C.  
 
Figure 6D and 7 - There is significant processing of FLIP-L and caspase-8 in the IPs although 
TRAIL + the caspase inhibitor ZVAD have been used for stimulation. This should be 
commented/explained. As DISC-associated caspase activity is obviously not fully blocked, the 
authors cannot conclude in the discussion that caspase-8 activity has no relevance for LUBAC 
recruitment etc. 
 
We have consistently seen that zVAD cannot efficiently prevent the first cleavage of caspase-8 in 
TRAIL complex I and II, as previously observed by others  within TRAIL complex I (Harper et al, 
2001), or in CD95 complex I (Geserick et al, 2009). We therefore completely agree with the 
reviewer that this caspase still does display a DISC-restricted partial activation in the presence of 
zVAD and have removed the corresponding sentence in the discussion. 
 
It should be indicated throughout the manuscript whether FLIP-L or FLIP-S or both are meant 
when the term FLIP is used. 
 
This is a valid point. We have now amended the text and specified in each case which isoforms of 
FLIP we refer to. 
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Discussion last paragraph - "As a consequence of TRAIL-induced gene activation several cytokines 
are produced (Tang et al. 2009; Trauzold et al., 2006; Varfolomeev et al., 2005)." I recommend to 
cite here earlier papers showing this already many years before (e.g. Harper et al., J Biol Chem. 
2001 Sep 14;276(37):34743-52 or Wajant et al., J Biol Chem. 2000 Aug 11;275(32):24357-66). 
 
The reviewer is completely correct and we sincerely apologize for this omission. This paragraph in 
the discussion has now been substantially rewritten and we have added the references mentioned by 
the reviewer in the results section relative to TRAIL-indcued gene activation and cytokine 
production. 
 
The authors should discuss Zhang et al., (Cell Signal. 2015 Feb;27(2):306-14) which analyzed 
TRAIL-induced NFkappaB signaling in HOIP deficient A20 cells and observed a HOIP-dependent 
and a HOIP-independent mode of NFkappaB signaling! 
 
We agree with the reviewer that this article has to be referred to in our manuscript and thank them 
for pointing this out to us. We have now included this reference in the discussion. 
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2nd Editorial Decision 13 February 2017 

Thank you for submitting your revised manuscript for our consideration. Referees 1 and 2 have now 
assessed it once more, and I am happy to inform you that both consider the study substantially 
improved and all original concerns satisfactorily addressed. We have therefore now accepted it for 
publication in The EMBO Journal. 
 
 
 
 
 
 
 
 
 
 
 



USEFUL	
  LINKS	
  FOR	
  COMPLETING	
  THIS	
  FORM

http://www.antibodypedia.com
http://1degreebio.org
http://www.equator-­‐network.org/reporting-­‐guidelines/improving-­‐bioscience-­‐research-­‐reporting-­‐the-­‐arrive-­‐guidelines-­‐for-­‐reporting-­‐animal-­‐research/

http://grants.nih.gov/grants/olaw/olaw.htm
http://www.mrc.ac.uk/Ourresearch/Ethicsresearchguidance/Useofanimals/index.htm
http://ClinicalTrials.gov
http://www.consort-­‐statement.org
http://www.consort-­‐statement.org/checklists/view/32-­‐consort/66-­‐title

è

http://www.equator-­‐network.org/reporting-­‐guidelines/reporting-­‐recommendations-­‐for-­‐tumour-­‐marker-­‐prognostic-­‐studies-­‐remark/
è

http://datadryad.org
è

http://figshare.com
è

http://www.ncbi.nlm.nih.gov/gap
è

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

http://biomodels.net/

http://biomodels.net/miriam/
è http://jjj.biochem.sun.ac.za
è http://oba.od.nih.gov/biosecurity/biosecurity_documents.html
è http://www.selectagents.gov/
è

è
è

è
è

� 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?

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

Yes.

The	
  assumptions	
  of	
  normality	
  and	
  equality	
  of	
  variance	
  were	
  verified	
  using	
  the	
  Shapiro-­‐Wilk	
  test	
  
and	
  the	
  F-­‐test,	
  respectively.

Yes,	
  all	
  error	
  bars	
  represent	
  the	
  SEM.

Yes	
  (as	
  evaluated	
  by	
  using	
  F-­‐test).

YOU	
  MUST	
  COMPLETE	
  ALL	
  CELLS	
  WITH	
  A	
  PINK	
  BACKGROUND	
  ê

The	
  sample	
  size	
  was	
  chosen	
  according	
  to	
  	
  previous	
  experience	
  in	
  the	
  lab	
  for	
  assessment	
  of	
  cell	
  
death	
  (Kupka	
  S	
  et	
  al.,	
  2016;	
  Draber	
  P	
  et	
  al.,	
  2015;	
  Peltzer	
  N	
  et	
  al.,	
  2014;	
  Lemke	
  J	
  et	
  al.,	
  2014,	
  Tuthill	
  
M	
  et	
  al.,	
  2015)

NA

No	
  samples	
  were	
  excluded	
  from	
  analysis.

NA

NA

NA

NA

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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  good	
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  and	
  to	
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  the	
  reproducibility	
  of	
  published	
  results.	
  These	
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  are	
  
consistent	
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  the	
  Principles	
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  for	
  Reporting	
  Preclinical	
  Research	
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  the	
  NIH	
  in	
  2014.	
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authorship	
  guidelines	
  in	
  preparing	
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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.

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

All	
  antibodies	
  references	
  can	
  be	
  found	
  in	
  the	
  Material	
  and	
  methods	
  section	
  of	
  the	
  manucript.

Description	
  of	
  the	
  source	
  of	
  cell	
  lines	
  is	
  provided	
  in	
  the	
  material	
  and	
  methods	
  section	
  of	
  the	
  
manuscript.	
  As	
  stated	
  in	
  the	
  Material	
  and	
  methods	
  section,	
  all	
  cell	
  lines	
  were	
  regularly	
  tested	
  for	
  
mycoplasma.

NA

NA

NA

G-­‐	
  Dual	
  use	
  research	
  of	
  concern

F-­‐	
  Data	
  Accessibility

D-­‐	
  Animal	
  Models

E-­‐	
  Human	
  Subjects


