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1st Editorial Decision 22 April 2016 

Thank you for submitting your manuscript to the EMBO Journal. Your study has now been seen by 
two referees and their comments are provided below.  

As you can see from the comments your manuscript received a mixed response. While both referees 
appreciate the insights made, they also raise significant concerns with the analysis. They find that 
key findings have to be extended to primary neuronal cells and that more support is needed for the 
proposed mechanism. As also indicated by referee #2 (and as you might also have seen) we 
published yesterday a study reporting a role for c9orf72 in autophagy, but via a different mechanism 
(Sellier et al.). Given this related study, timing is an important issue in this case.  

What I can offer is that should you be able to address the major points raised by referee #1 within 4 
weeks that I can offer to consider a revised version. The revised version would have to extend the 
key findings to primary neuronal cells (point 1), to add more support for the mechanism (point 2 and 
4) and to do the siRNA rescue experiment (point 3).

I know that this is a tall order to do this within 4 weeks, but as mentioned above timing is very 
important given the publication of the related paper. The revised version would have to be re-
reviewed by the referees and I need endorsement from them to consider publication here.  

I recognise that it might not be possible for you to address the raised concerns within 4 weeks and if 
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that is the case you should seek rapid publication elsewhere at this stage.  
 
It would be good if you could let me know what you decide to do. If you have further questions feel 
free to contact me.  
 
 
REFEREE REPORTS 
 
Referee #1:  
 
Webster, Smith and collaborators  
 
general summary  
This manuscript by Webster, Smith and colleagues investigates the very interesting and timely 
question of the function of the C9ORF72 protein. Indeed, the consensus is that repeat expansions 
trigger decreased expression of C9ORF72 gene, yet the consequences of this haploinsufficiency 
remain elusive (and controversial). Here the authors used mostly cell lines to perform loss and gain 
of function experiments on the C9ORF72 protein and address a potential function in autophagy. 
This initial hypothesis is seducing due to the undisputed existence of strong p62 pathology in C9+ 
cases. The authors show that knocking down C9ORF72 impairs autophagy initiation, and provide 
data suggesting that this occurs through direct effects on the translocation of FIP200/ULK1 complex 
during autophagy initiationv via Rab1a. Importantly, the authors show that knocking down 
C9ORF72 leads to p62 accumulation, reminiscent of what occurs in patients. Last, preliminary 
results in induced neurons seem to confirm a role for C9ORF72 in autophagy.  
In general, the study is timely and appear well designed in its conception. There are however major 
drawbacks that decrease the enthusiasm.  
 
Major concerns  
1) Most of the studies were done in cell lines that are not even neuronal (HEK293 and Hela cells). 
Autophagy is notoriously important in neurons, and likely to be regulated by different 
pathways/effectors than in peripheral cells. Thus, the key data should be reproduced in (ideally 
primary) neuronal cells. It is worth mentioning that some data are reproduced in induced neurons, 
but this is not the case of Rab1a or FIP200 involvement.  
2) the interaction between C9ORF72 and the ULK1 complex remains poorly documented. The 
authors perform 2 sets of experiments, each with their weaknesses. First co-Ips are performed only 
on transfected, overexpressing cells. While C9ORF72 are notoriously poor, the authors could at 
least show that endogenous FIP200, ULK1 and Rab1a interact with transfected C9ORF72 isoforms. 
In the same line, it is not clear while some non specific bands are present only in GST-C9ORF72 
wells in Figure 3B, and not in the GST control. It seems also that C9ORF72L is present in the 
recombinant GST-C9ORF72S preparation ? To document a true interaction, the authors should be 
more quantitative, and perform competition assays, vary salinity conditions, or, even better measure 
interaction constants with BiaCore or similar setup. Alternatively, and even if very indirect, a PLA 
assay between C9ORF72 and Ulk1 members would bring additional evidence. As such, I am not 
convinced that C9ORF72 and members of the ULK1 complex are true interactors in vivo.  
3) the specificity of the knockdown of C9ORF72 effects could be shown to be rescued by a siRNA 
resistant form of C9ORF72. This is especially important in induced neurons as these neurons also 
have potential RNA toxicity and DPR toxicity, that could in principle also interfere with autophagy.  
4) the authors show that overexpression of constitutively active Rab1a reverts the effects on FIP200 
punctae. This suggests that Rab1a activation is sufficient to revert this defect due to C9ORF72 
knock down. However, and most importantly, the authors do not document the effects on LC3 and 
autophagosome formation in the same experimental conditions (although the magnitude of the 
expected effects is quite larger - compare Figure 1b with Figure 4b). It would also be important to 
perform the converse experiment, that is to show that Rab1a dominant negative expression inhibits 
increased autophagic flux elicited by C9ORF72 expression.  
 
Minor concerns that should be addressed  
1) most of the images shown are not very convincing. In particular, images in Figure 1a do not 
appear to illustrate a doubling of EGFP puncta between the vehicle and torin condition in control 
conditions. Moreover, some cells (eg C9si+torin cell in Fig1a or ctrl/bafA1 cell in Fig1b) but not 
others show a distinctive nuclear staining. The authors should precise how they standardized 
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exposure conditions and all quantifications should be performed in blinded manner.  
2) in figures 1c and d, the experiments should include conditions without bafilomycin similar to 
figure 1a.  
 
 
Referee #2:  
 
GGGGCC repeat expansions in the first intron of C9ORF72 are a common cause of both ALS and 
FTD. A potential pathogenic mechanism is partial loss of C9ORF72. Thus, understanding the 
normal function of C9ORF72 is critically important. To this end, Webster and colleagues 
demonstrated that C9ORF72 helps initiate autophagy and that loss of C9ORF72 results in the 
formation of p62 puncta in proliferating tumor cells. These points were already reported very 
recently by Sellier et al. (EMBO J. April 21, 2016). Understandably, Webster and colleagues may 
feel disappointed because they are not the first to report this finding. On the other hand, it is nice to 
see different groups reach the same conclusion independently. Another weakness of the current 
study is that Webster and colleagues used proliferating tumor cell lines such as HeLa cells. It would 
be better to perform as least some experiments in primary neurons, as Sellier et al. did. This is 
important, especially considering the recently reported cell-type-specific phenotypes in C9orf72 KO 
mice (Atanasio et al., 2016; O'Rourke et al., 2016). To enhance the significance and novelty of their 
study, could the authors obtain published C9orf72 KO mice and examine the autophagy pathway in 
neurons and microglia? Although both Sellier et al. and Webster et al. reported a role for C9ORF72 
in autophagy initiation, the detailed mechanisms revealed by these two groups are different. Webster 
et al. found that C9ORF72 binds to RAB1, as reported by Farg et al. (HMG 2014). In contrast, 
Sellier et al. identified a novel C9ORF72 complex that interacts with Rab8a and Rab39b but not 
RAB1. Webster et al. concluded that C9ORF72 is an effector of RAB1, but Sellier et al. found that 
the C9ORF72 complex functions as a GEF for RAB39b. Webster et al. found C9ORF72 recruits 
ULK1 to phagophores, while Sellier et al. showed that a subunit of the C9ORF72 complex is 
phosphorylated by ULK1. These differences should be resolved. In the current study, the authors 
also reported compromised autophagy in patient neurons, consistent with a previous report (Almeida 
et al., 2013). On a technical note, at least some if not all the siRNA knockdown studies should 
include rescue experiments to demonstrate the cellular phenotypes are not due to off-target effects. 
 
 
1st Revision - authors' response 23 May 2016 

Referee #1: 
1) Most of the studies were done in cell lines that are not even neuronal (HEK293 and Hela cells). 
Autophagy is notoriously important in neurons, and likely to be regulated by different 
pathways/effectors than in peripheral cells. Thus, the key data should be reproduced in (ideally 
primary) neuronal cells. It is worth mentioning that some data are reproduced in induced neurons, 
but this is not the case of Rab1a or FIP200 involvement. 
 
Response:  
We have now included substantial new data that reproduce the key findings in primary cortical 
neurons as well as SH-SY5Y neuroblastoma cells: 

• In Fig 1E and D we show that miRNA-mediated knockdown of C9orf72 in primary rat 
cortical neurons impairs initiation of autophagy. 

• In Fig 4C we show that miRNA-mediated knockdown of C9orf72 in primary rat cortical 
neurons impairs Torin1-induced translocation of FIP200, and that this effect can be rescued 
by re-expressing human C9orf72. 

• In Fig 5B we show in SH-SY5Y neuroblastoma cells that siRNA knockdown of Rab1a 
impairs translocation of FIP200 induced by overexpression of C9orf72.  

• In Fig 5C we show in SH-SY5Y neuroblastoma cells that siRNA knockdown of Rab1a 
impairs induction of autophagy induced by overexpression of C9orf72. 

• In Fig 8B we show that knockdown of C9orf72 in rat primary cortical neurons causes p62 
accumulation and that this effect can be rescued by re-expressing human C9orf72. 

Thus, we believe that these new data convincingly show that C9orf72 regulates initiation of 
autophagy in primary neurons and neuronal cell lines.  
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2) the interaction between C9ORF72 and the ULK1 complex remains poorly documented. The 
authors perform 2 sets of experiments, each with their weaknesses. First co-Ips are performed only 
on transfected, overexpressing cells. While C9ORF72 are notoriously poor, the authors could at 
least show that endogenous FIP200, ULK1 and Rab1a interact with transfected C9ORF72 isoforms. 
In the same line, it is not clear while some non specific bands are present only in GST-C9ORF72 
wells in Figure 3B, and not in the GST control. It seems also that C9ORF72L is present in the 
recombinant GST-C9ORF72S preparation ? To document a true interaction, the authors should be 
more quantitative, and perform competition assays, vary salinity conditions, or, even better measure 
interaction constants with BiaCore or similar setup. Alternatively, and even if very indirect, a PLA 
assay between C9ORF72 and Ulk1 members would bring additional evidence. As such, I am not 
convinced that C9ORF72 and members of the ULK1 complex are true interactors in vivo. 
 
Response:  
As suggested by the Referee we have now included endogenous immunoprecipitations, proximity 
ligation assays, and equilibrium binding assays that confirm the interaction of C9orf72 with ULK1, 
FIP200, ATG13 and Rab1a: 

• In Figs 3D and E, we show that endogenous FIP200, ULK1 and ATG13 co-
immunoprecipitate with transfected C9orf72. 

• In Figs 3F, G and H, we show that FIP200, ULK1 and ATG13 interact with C9orf72 in 
PLA assays. 

• In Fig 6A we show the Y2H assay in which we identified Rab1a as a C9orf72 binding 
partner. 

• In Fig 6C we show that endogenous Rab1a co-immunoprecipitates with transfected 
C9orf72. 

• In Fig 6E we show new equilibrium binding assays in which we use GST-Rab1 to pull 
down in vitro translated, radiolabeled C9orf72. These assays show that the interaction of 
C9orf72 with Rab1a fits a hyperbola consistent with specific biological interaction. 

 
We identified the non-specific bands in the GST-C9orf72 wells the Referee refers to as DnaK 
Chaperonin E. coli, and CH60 E. coli - 60 kDa Chaperonin – these data were originally shown in 
Appendix Fig S2 (now S3). We always find these contaminating proteins, even when increasing 
ATP concentrations to dislodge chaperones.  
DnaK Chaperonin E. coli runs just below GST-C9orf72L and this gives the impression on the 
coomassie gels that there is GST-C9orf72L present in the GST-C9orf72S samples – in fact it is 
DnaK Chaperonin E. coli. This is indicated in the figure legends of Figs 3 and 6. 
To exclude possible effects of the chaperones on the interaction of C9orf72 with its binding partners 
we have now performed the reverse binding assay where we use GST-Rab1 (without contaminating 
chaperones) to pull down in vitro translated, radiolabeled C9orf72 (Fig 6E). 
 
Together with the original data these findings show that the interaction between C9orf72, the ULK1 
complex and Rab1a are true interactions. 
 
3) the specificity of the knockdown of C9ORF72 effects could be shown to be rescued by a siRNA 
resistant form of C9ORF72. This is especially important in induced neurons as these neurons also 
have potential RNA toxicity and DPR toxicity, that could in principle also interfere with autophagy. 
 
Response:  
At the suggestion of the Referee we have addressed the specificity of the C9orf72 knock down in 
two ways in accordance with published guidelines (2003). First we have now included new 
experiments in which we functionally rescue knockdown of C9orf72: 

• In Fig 4C we show that re-expressing human C9orf72 rescues Torin1-induced translocation 
of FIP200 in rat cortical neurons in which rat C9orf72 was knocked down with miRNA. 

• In Fig 8B we show that re-expressing human C9orf72 rescues p62 accumulation in rat 
cortical neurons in which rat C9orf72 was knocked down with miRNA. 

Secondly we have now included a multiplicity control showing that the two C9orf72 siRNAs that 
target different C9orf72 sequences and were used as pool in our study (see Materials and Methods) 
elicit the same effects on autophagy when used separately (Appendix Fig S1). 
 
We think that given the evidence in primary neurons presented in the revised manuscript it is most 
likely that the autophagy deficits in iNeurons are due to loss of C9orf72. However, we agree with 
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the Referee that there remains a possibility that RNA and DPR toxicity also interfere with 
autophagy. Regrettably, we were not able to perform rescue experiments in iNeurons because of the 
short 4-week limit on this revision. While this is unfortunate, it does not detract from the main 
message of our manuscript. We want to emphasize that the goal of this study was foremost to 
characterize the function of C9orf72 and we feel that extensive characterization of RNA toxicity and 
DPRs and their possible effects on autophagy and other pathways in the iNeurons should be 
addressed in future studies. 
 
4) the authors show that overexpression of constitutively active Rab1a reverts the effects on FIP200 
punctae. This suggests that Rab1a activation is sufficient to revert this defect due to C9ORF72 
knock down. However, and most importantly, the authors do not document the effects on LC3 and 
autophagosome formation in the same experimental conditions (although the magnitude of the 
expected effects is quite larger - compare Figure 1b with Figure 4b). It would also be important to 
perform the converse experiment, that is to show that Rab1a dominant negative expression inhibits 
increased autophagic flux elicited by C9ORF72 expression. 
 
Response:  
We believe the Referee has misinterpreted our constitutively active Rab1a data. In the original Fig 
5D (now Fig 7B) we show that dominant active (DA) Rab1a drives FIP200 translocation and that 
this is inhibited by knockdown of C9orf72. This is consistent with a model in which C9orf72 
recruits Rab1a to the ULK1 complex to drive translocation. This model is also supported by the 
PLA data in Fig 7A (original Fig 5C) in which we show that the interaction between Rab1a and 
ULK1 is lost in C9orf72 knockdown cells. Accordingly, constitutively active Rab1a does not revert 
the effects on FIP200 puncta as the Referee asserts, but C9orf72 is required for Rab1a to drive 
translocation of the ULK1 complex. We apologize if this was not clear. 
We agree with the Referee that the effects on LC3 are worth documenting and we have now 
included these data in Fig 7C. The data show that DA Rab1a increases autophagosome formation 
and that knockdown of C9orf72 inhibits this effect. Again this is consistent with C9orf72 recruiting 
Rab1a to the ULK1 complex. 
The Referee asks to show that Rab1a dominant negative expression inhibits increased autophagic 
flux elicited by C9orf72 expression. We have now included these data in Extended View Fig EV3. 
Fig EV3A shows that dominant negative Rab1a inhibits increased FIP200 translocation elicited by 
C9orf72 expression; this confirms the data in Fig 5A (original Fig 4D) showing the same but using 
Rab1a siRNA instead of DN Rab1a. Fig EV3B shows that dominant negative Rab1a inhibits 
increased autophagic flux elicited by C9ORF72 expression, and Fig 5C shows the same but using 
Rab1a siRNA. 
 
Minor concerns that should be addressed 
1) most of the images shown are not very convincing. In particular, images in Figure 1a do not 
appear to illustrate a doubling of EGFP puncta between the vehicle and torin condition in control 
conditions. Moreover, some cells (eg C9si+torin cell in Fig1a or ctrl/bafA1 cell in Fig1b) but not 
others show a distinctive nuclear staining. The authors should precise how they standardized 
exposure conditions and all quantifications should be performed in blinded manner. 
 
The images shown in Fig 1A have Ctrl:78 and Torin1:108 EGFP puncta, respectively. While not 
exactly a doubling, there is a clear increase in LC3 puncta in the Torin1 condition. As there is a 
standard deviation on the mean number of puncta per cell this is not unexpected. We do agree we 
could have chosen an image that more accurately represented the mean and we have now replaced 
the Ctrl image with a new one containing 36 LC3 puncta. 
 
When EGFP-LC3 and mCherry-EGFP-LC3 is transfected there always is nuclear staining – this is 
consistent with the pool of nuclear LC3 that has been reported by several labs (Drake et al., 2010; 
Dou et al., 2015; Huang et al., 2015). We don’t think this detracts from the results as we focused on 
cytoplasmic puncta. The exposure times, excitation intensity and camera settings were kept constant 
for all samples in an experiment and the quantifications were performed blinded. This was indicated 
in the original Material and Methods section. 
 
2) in figures 1c and d, the experiments should include conditions without bafilomycin similar to 
figure 1a. 
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The full blots with all conditions are now included in Extended View Fig EV1. We opted to only 
show the bafilomycin-treated conditions in Fig 1 because we were specifically testing induction of 
autophagy. 
 
 
Referee #2: 
 
GGGGCC repeat expansions in the first intron of C9ORF72 are a common cause of both ALS and 
FTD. A potential pathogenic mechanism is partial loss of C9ORF72. Thus, understanding the 
normal function of C9ORF72 is critically important. To this end, Webster and colleagues 
demonstrated that C9ORF72 helps initiate autophagy and that loss of C9ORF72 results in the 
formation of p62 puncta in proliferating tumor cells. These points were already reported very 
recently by Sellier et al. (EMBO J. April 21, 2016). Understandably, Webster and colleagues may 
feel disappointed because they are not the first to report this finding. On the other hand, it is nice to 
see different groups reach the same conclusion independently. Another weakness of the current 
study is that Webster and colleagues used proliferating tumor cell lines such as HeLa cells. It would 
be better to perform as least some experiments in primary neurons, as Sellier et al. did. This is 
important, especially considering the reported cell-type-specific phenotypes in C9orf72 KO mice 
(Atanasio et al., 2016; O'Rourke et al., 2016). To enhance the significance and novelty of their 
study, could the authors obtain published C9orf72 KO mice and examine the autophagy pathway in 
neurons and microglia?  
 
Response:  
We agree with the Referee and have now included substantial new data that reproduce the key 
findings in primary cortical neurons as well as SHSY-5Y neuroblastoma cells (see response to 
Referee #1). These new data convincingly show that C9orf72 regulates initiation of autophagy in 
primary neurons and neuronal cell lines. 
 
We appreciate the Referee’s comments and agree that examining the autophagy pathway in neurons 
and microglia from published C9orf72 KO mice would be an interesting line of research. Presently 
we don’t have C9orf72 KO mice in our lab, so we could not prepare primary neurons or microglia 
for this revision. Hence we have opted to knockdown C9orf72 in primary neurons. 
We have obtained some embryonic fibroblasts from an as yet unpublished C9orf72 KO mouse from 
the Pasterkamp lab in Utrecht and we find that there is a defect in autophagy in these cells. We also 
have performed autophagy assays in an unpublished zebrafish knockout model of C9orf72 and again 
found an autophagy defect. Since we only tested the fibroblasts once and are still in the process of 
characterizing the zebrafish, we feel that these data are too preliminary to be included in the present 
study. (Figures for Referees not shown.). 
 
Although both Sellier et al. and Webster et al. reported a role for C9ORF72 in autophagy initiation, 
the detailed mechanisms revealed by these two groups are different. Webster et al. found that 
C9ORF72 binds to RAB1, as reported by Farg et al. (HMG 2014). In contrast, Sellier et al. 
identified a novel C9ORF72 complex that interacts with Rab8a and Rab39b but not RAB1. Webster 
et al. concluded that C9ORF72 is an effector of RAB1, but Sellier et al. found that the C9ORF72 
complex functions as a GEF for RAB39b. Webster et al. found C9ORF72 recruits ULK1 to 
phagophores, while Sellier et al. showed that a subunit of the C9ORF72 complex is phosphorylated 
by ULK1. These differences should be resolved.  
 
Response:  
We agree it will be important to further investigate the molecular mechanisms to try and build a 
model that reconciles both our findings and those of Sellier et al., but feel this is outside the scope of 
the current manuscript.  
 
In the current study, the authors also reported compromised autophagy in patient neurons, 
consistent with a previous report (Almeida et al., 2013). On a technical note, at least some if not all 
the siRNA knockdown studies should include rescue experiments to demonstrate the cellular 
phenotypes are not due to off-target effects. 
 
Response:  
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As mentioned in our response to Referee#1, we have addressed possible off-target effects by 
functional rescue as suggested by the Referees and by a multiplicity control experiment in 
accordance with published guidelines (2003). In Figs 4C and 8B we show that re-expressing human 
C9orf72 rescues C9orf72 knockdown in rat cortical neurons, and in Appendix Fig S1 we show that 
the two C9orf72 siRNAs that target different C9orf72 sequences and were used as pool in our study 
elicit the same effects on autophagy when used separately. For the Rab1a knockdown experiments 
we have also used dominant negative Rab1A to inhibit Rab1a and found the same results (Fig EV3). 
 
References: 
Dou Z, Xu C, Donahue G, Shimi T, Pan JA, Zhu J, Ivanov A, Capell BC, Drake AM, Shah PP, 
Catanzaro JM, Ricketts MD, Lamark T, Adam SA, Marmorstein R, Zong WX, Johansen T, 
Goldman RD, Adams PD, Berger SL (2015) Autophagy mediates degradation of nuclear lamina. 
Nature, 527: 105–109 
Drake KR, Kang M, Kenworthy AK (2010) Nucleocytoplasmic distribution and dynamics of the 
autophagosome marker EGFP-LC3. PLoS One, 5: e9806 
Huang R, Xu Y, Wan W, Shou X, Qian J, You Z, Liu B, Chang C, Zhou T, Lippincott-Schwartz J, 
Liu W (2015) Deacetylation of nuclear LC3 drives autophagy initiation under starvation. Mol Cell, 
57: 456–466 
(2003) Whither RNAi. Nat Cell Biol, 5: 489–490 
 
Knockout of C9orf72 in mice and zebrafish impairs autophagy. 
A. Mouse embryonic fibroblasts (MEFs) from wild type (Ctrl) and C9orf72 knockout (KO) mice 
were treated with vehicle, Torin1, bafilomycin A1 (BafA1) or Torin1+BafA1 and processed for 
immunoblot analysis of LC3 conversion. Torin1 induced autophagy in Ctrl MEFs whereas in 
C9orf72 KO MEFs there is no induction (compare LC3-II, BafA1 v Torin1+BafA1). 
B. Wild type and C9orf72 KO zebrafish embryos were treated with NH4Cl (equivalent to BafA1) or 
NH4Cl+Torin1 and processed for immunoblot analysis of LC3 conversion. Torin1 induced 
autophagy in wild type but not C9orf72 KO zebrafish. 
 
 
 
2nd Editorial Decision 01 June 2016 

Thank you for submitting your manuscript to the EMBO journal. Referee #1 has re-viewed your 
revision and as you can see below the referee appreciates the introduced changes. There is one 
remaining point that should be addressed namely to cite and discuss the two recent and related 
studies on this topic (Sellier et al, 2016; Sullivan et al., 2016). You can use the link below to upload 
the revised version.  
 
 
REFEREE REPORTS 
 
Referee #1:  
 
The manuscript by Webster and colleagues has been profoundly revised and addresses now most of 
my initial comments. This is a very important effort in such a short time frame.  
 
In particular, the confirmation of the effects in neuronal cells, the rescue of some of the siRNA 
effects by overexertion of C9ORF72, are important controls that are extremely important and are 
now provided.  
 
A minor point that still needs to be addressed is the comparison between this study and two other 
papers that recently appeared and are not cited: Sellier et al, 2016; Sullivan et al., 2016. I think the 
difference in the Rab identified should be discussed, as well as the identity of the other members of 
the C9ORF72 complex (SMCR8 and WDR41).  
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2nd Revision - authors' response 02 June 2016 

Referee #1: 
The manuscript by Webster and colleagues has been profoundly revised and addresses now 
most of my initial comments. This is a very important effort in such a short time frame. 
In particular, the confirmation of the effects in neuronal cells, the rescue of some of the siRNA 
effects by overexertion of C9ORF72, are important controls that are extremely important and 
are now provided. 
 
We appreciate that the Referee #1 recognizes our efforts and thank him/her again for the helpful 
comments. 
 
A minor point that still needs to be addressed is the comparison between this study and two 
other papers that recently appeared and are not cited: Sellier et al, 2016; Sullivan et al., 2016. I 
think the difference in the Rab identified should be discussed, as well as the identity of the other 
members of the C9ORF72 complex (SMCR8 and WDR41). 
 
We apologize for this oversight and have now discussed and cited both papers in the 
Discussion section on page 11. 
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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.

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.).

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

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

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).

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).

C-	Reagents

B-	Statistics	and	general	methods

All	analysis	of	microscopy	data	was	blinded

NA

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

NA

NA

NA

NA

Yes



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.

F-	Data	Accessibility

D-	Animal	Models

E-	Human	Subjects

NA

NA

NA

ATCC	/	tested	for	mycoplasm

NA

NA

NA

NA

Human	skin	fibroblast	samples	were	obtained	from	P.J.S.	from	the	Sheffield	tissue	bank.	Informed	
consent	was	obtained	from	all	subjects	before	sample	collection	(Study	number	STH16573,	
Research	Ethics	Committee	reference	12/YH/0330)

NA



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.

G-	Dual	use	research	of	concern

NA

NA

NA

NA

NA

NA


