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13th May 20201st Editorial Decision

Thank you for submit t ing your manuscript assessing open chromat in and transcriptomic changes 
during Xenopus embryogenesis for considerat ion by The EMBO Journal. Please excuse the delay 
in communicat ing this decision to you, which was due to referees not being able to review as 
planned also on account of the current SARS-CoV-2 pandemic and us therefore having to consult 
addit ional experts. We have now however received two reports on your study, which are included 
below for your informat ion. In addit ion, we also consulted an external expert on the reports. Taking 
everything into considerat ion, we have decided to invite a revision of the study. 

As you will see, the referees appreciate the potent ial value the results and data have to the field. 
However, they also raise several concerns which would need to be addressed in a revised version 
of the manuscript . Referee #3's concerns can likely be resolved by textual changes and adding 
further explanat ions regarding the experimental setup to the manuscript . In addit ion, it will be 
crucial that all data-sets are available to the reader, also including all points the referee indicates. 
Referee #4's main concern is that the conclusions drawn from bulk ATACseq should be validated 
by single cell ATACseq or analysis of specific regions. We agree that such validat ion, potent ially 
based on at least some scATACseq, would further improve the study. The referee's specific 
comments 1- 4 should also be addressed and the manuscript revised accordingly. In addit ion, 
please carefully respond to any other points raised by either of the referees. 

We recognize that addressing the referees' comments fully could require a significant amount of 
experimental work and t ime and also realize that an experimental revision may current ly be 
impaired by the COVID-19/SARS-CoV-2 pandemic affect ing labs worldwide. We can extend the 
revision t ime where needed and we have extended our 'scooping protect ion policy' to cover the 
period required for a full revision. However, it is nonetheless important to clarify any quest ions and 
concerns at this stage, and we strongly encourage you to contact us to discuss a revision plan and 
any potent ial issues may foresee for the revision. 



------------------------------------------------ 

Referee #3: 

This paper integrates chromat in accessibilit y and gene expression datasets, including single cell 
analysis, across early development in Xenopus tropicalis. The authors discover that lineage-
rest ricted genes, in this case those expressed in the organizer, are associated with accessible 
chromat in in the organizer, while those that are not expressed are not associated with accessible 
chromat in in the organizer, as might be expected. However organizer genes are also associated 
with accessible chromat in in animal cap cells, where they are not expressed, which raises the 
quest ion of what act ivates their expression in the organiser region but not the animal cap, and how 
chromat in accessibilit y is regulated in these different regions. Using mot if analysis on accessible 
regions around genes that are associated with specific cell groups in the embryo, the authors 
ident ify several candidate t ranscript ion factors that may be act ivat ing organiser genes, including 
Eomes and Foxb1, and validate experimentally that they act alone or in combinat ion to up-regulate 
gene expression. In addit ion, the authors find that most of these transcript ion factors, which are 
zygot ically expressed, act at promoters marked by maternal histone modificat ions. 

This is an interest ing and useful paper that probes how (combinatorial) t ranscript ion factor act ivity 
act ing at open chromat in can regulate gene expression in a specific cell types. The results obtained 
and data within the manuscript also pave the way for more studies that will give insights into how 
genes are different ially regulated in different regions of the early embryo, leading to cell fate 
specificat ion. 

My main concern as a reader is that large amounts of the data that are discussed are not provided 
with the manuscript , meaning that readers will not be able to interrogate the data properly. This 
manuscript should be published with minor correct ions (below) and the proviso that these missing 
data are made available. 

Minor correct ions: 

Figure 1A: What do the numbers on the left of the peak plots refer to, please indicate in the legend?
A scale bar should be included to allow the reader to judge the extent of the genomic region shown. 
This applies to all figures visualizing peak data. In addit ion, is the black line the sox2 gene, or is the 
gene located at the posit ion of the sox2 label? This should be made clearer. 
Pg 4: "... we analyzed the transcript levels of nearby genes". Make it clear how these nearby genes 
are annotated - it seems from the methods that this an intersect with GREAT analysis and each 
peak is linked to the nearest gene. Is this the case? If so, perhaps "...we analyzed the transcript 
levels of the nearest gene for each accessible chromat in region" would be bet ter? In addit ion it is 
not clear what RNA-seq data were used for this analysis and should be made clear. 
Figure 2D: This is not clearly explained. How were regulatory regions for pluripotent genes defined?
Is one line of the heat map one regulatory region? Within what distance of a gene was a regulatory 
region deemed to belong to that gene? What other pluripotent genes are represented in the 
heatmap but not labelled? A table of this informat ion would be useful. Were the same number and 
sizes of random regions chosen? In short , how was this analysis done? 
Figure 5: Analysis was done to associate regulatory elements with hypervariable genes. Again, how 
was a regulatory elements linked to a gene? Can a gene have more than one regulatory element? 



Motif analysis (Figure S2 and Figure 5): The mot if analysis is not well explained and points the
reader to a preprint  (Bruse and Heeringen, 2018, Biorxiv) which does not yet  appear to have been
peer-reviewed, and which needs to be read in some detail to pick out the informat ion. For the
benefit  of the reader of this submit ted manuscript , the method should be summarised here as well,
and specifically the concept of 'mot if act ivity' explained in more detail as this is not at  all clear. For
instance, the workflow in Figure 5 is not well explained and because of this, it  was difficult  for this
reviewer to interpret  the data shown. In part icular negat ive mot if act ivity is not explained or
commented on. 

Missing data: 

The current Supplementary Tables (ST1 and ST2) should include the a gene ID as well as a gene
symbol, to allow genes to be more easily found if names become defunct (e.g. LOC100493862-like
in cluster 0 (ST1) does not appear in a search of Xenbase, JGI, UCSC or NCBI). 

A supplementary table showing metrics (e.g. total reads, % reads that map, etc...) for the all the -
seq libraries generated in the study would be of benefit  to the reader, so the quality the data can
more easily be judged. 

Tabulated data for the results presented in Figs 1 and 2 should be given, e.g a table of the ATAC-
seq peaks with the nearest gene (if this is what was annotated) and distance to that gene, a table
of intersected ATAC-seq (whole embryo and AC/DMZ), H3K4me3 and p300 peaks, a table of
different ial genes and linked ATAC-seq peak. 

Tabulated data for the results presented in Fig 3 for the whole embryo should also be given, i.e. not
just  for the AC and DMZ. 
Tabulated data for the results presented in Fig 5 should be given, e.g. a table of ATAC-seq peaks
associated with the hypervariable genes, a table of regulated genes associated with MaD or ZyD
promoters. 

Referee #4: 

The manuscript  ent it led "Combinatorial act ion of t ranscript ion factors in open chromat in
contributes to early cellular heterogeneity and organizer mesendoderm specificat ion" by Brihgt et
al. reports t ranscriptome and open-chromat in profiles of Xenopus embryo during peri-gastrula stage
by scRNA-seq and ATAC-seq. The authors analyzed the chromat in accessibility of the animal cap
(AC) where the pluripotent ectoderm occurs and the dorsal marginal zone (DMZ) where the cells
with organizer act ivity occur, and found that the pluripotent cells in AC had a more open chromat in
state than the lineage-restricted cells in (DMZ), a finding consistent with the case in mammalian
embryonic stem cells (ESCs) and the different iated cells. The authors performed an integrated
analysis of the scRNA-seq and ATAC-seq data, and found several t ranscript ion factor (TF)-binding
motifs in open chromat in regions, and the funct ions of key TFs were evaluated by experiments
inject ing mRNAs of combinat ions of these TFs into frog embryos. 
Overall, the authors' statements are clear and the data presented appear reasonable. However, the
computat ional analysis seems a bit  poor and the subsequent experimental analyses may not be
vigourous and significant enough to be considered for publicat ion in the EMBO journal. In part icular,
the usage of the ATAC-seq data of whole embryos rather than those of specific regions for the
integrated analysis with scRNA-seq would not be appropriate. The conclusion of the authors may



change if they used the region-specific ATAC-seq or even scATAC-seq data. If it  were not possible
to use the data of AC and DMZ with some reasons, the authors should include and discuss the
data of epigenet ic profiles such as H3K4me3 and H3K27me3, which were examined in Figure1 and
S1, from a global view point . 
I would also like to suggest the authors to consider a better representat ion of the data and their
explanat ion in several parts in the manuscript . It  was not easy to understand the figures and the
way of their analyses. 
1. The authors should present the stat ist ics data regarding the quality of all sequencing data,
especially for scRNA-seq.
2. In the Figure 1C, the authors ment ioned that the genes associated with lower levels of ATAC-
seq signal were upregulated. For RNA-seq data, which cell types did the authors examined?
3. In the result  sect ion, the authors explained that the visualizat ion of scRNA-seq was performed
using force-directed layout and the clustering using Louvain method. However, in the method
sect ion, it  was stated that they were done using t-SNE and "FindClust" funct ion in a package of R.
The method for the visualizat ion and clustering for Figure 3 did not seem to be appropriate.
4. Related to the point  #2, it  would be more informat ive to see the transcript ion levels of genes by
cluster-wise manner in Figure 1B.
5. The t it le stated that "Combinatorial act ion of TFs in open chromat in contributes to early cellular
heterogeneity", but  I could not understand which data support  the statement that the open
chromatin contributed to cellular heterogeneity. The authors should clarify this point .
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Response to reviewers 
November 13, 2020 – Bright et al. EMBO J – Revision 

We thank the reviewers and the editor for their constructive comments and support. We are 

happy to address the concerns. Below the reviewer comments are presented in regular font. Our 

response is indicated in bold after “> ”. 

Referee #3: 

This paper integrates chromatin accessibility and gene expression datasets, including single cell 

analysis, across early development in Xenopus tropicalis. The authors discover that lineage-

restricted genes, in this case those expressed in the organizer, are associated with accessible 

chromatin in the organizer, while those that are not expressed are not associated with accessible 

chromatin in the organizer, as might be expected. However organizer genes are also associated 

with accessible chromatin in animal cap cells, where they are not expressed, which raises the 

question of what activates their expression in the organiser region but not the animal cap, and 

how chromatin accessibility is regulated in these different regions. Using motif analysis on 

accessible regions around genes that are associated with specific cell groups in the embryo, the 

authors identify several candidate transcription factors that may be activating organiser genes, 

including Eomes and Foxb1, and validate experimentally that they act alone or in combination to 

up-regulate gene expression. In addition, the authors find that most of these transcription factors, 

which are zygotically expressed, act at promoters marked by maternal histone modifications. 

This is an interesting and useful paper that probes how (combinatorial) transcription factor 

activity acting at open chromatin can regulate gene expression in a specific cell types. The results 

obtained and data within the manuscript also pave the way for more studies that will give 

insights into how genes are differentially regulated in different regions of the early embryo, 

leading to cell fate specification. 

My main concern as a reader is that large amounts of the data that are discussed are not provided 

with the manuscript, meaning that readers will not be able to interrogate the data properly. This 

manuscript should be published with minor corrections (below) and the proviso that these 

missing data are made available. 

> We thank the reviewer for the interest in our work. The NCBI GEO accession associated

with our manuscript (link and reviewer token are in the manuscript) contains all raw

sequencing data (FASTQ files). In addition, this GEO accession includes peak files (bed)

for all ATAC samples, count tables for both the single cell and bulk RNA-seq data, and the

fragments file of the scATAC-seq data. These processed data can be used directly for

custom analyses. To facilitate exploration of the data without a need for deep analysis, we

13th Nov 20201st Authors' Response to Reviewers
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are now also providing additional supplementary tables: ATAC-seq peak regions (ST1), 

scATAC-seq marker genes (ST2), Hypervariable genes, mean cluster expression, reanalysis 

scRNA-seq data St.8-12 (ST3), Count tables AC-DMZ scRNA-seq (ST4), Marker genes 

AC-DMZ clusters C0-C6 (ST5), Differentially expressed genes in AC upon factor 

overexpression (ST6), and Sequencing and mapping statistics (ST7). 

Minor corrections: 

Figure 1A: What do the numbers on the left of the peak plots refer to, please indicate in the 

legend? A scale bar should be included to allow the reader to judge the extent of the genomic 

region shown. This applies to all figures visualizing peak data. In addition, is the black line the 

sox2 gene, or is the gene located at the position of the sox2 label? This should be made clearer. 

> We have made the appropriate changes to the figures and the legend. A proper scale bar

has been added to all figures related to visualization of peak profiles. The number at left

indicates the scale used to plot each track profile and the black line is indeed sox2 gene. We

have added necessary text in the figure legend to clarify this.

Pg 4: "... we analyzed the transcript levels of nearby genes". Make it clear how these nearby 

genes are annotated - it seems from the methods that this an intersect with GREAT analysis and 

each peak is linked to the nearest gene. Is this the case? If so, perhaps "...we analyzed the 

transcript levels of the nearest gene for each accessible chromatin region" would be better? In 

addition it is not clear what RNA-seq data were used for this analysis and should be made clear. 

> We thank the reviewer for the textual suggestion. We indeed used GREAT regions

(McLean et al. 2010, PMID 20436461), which represents a better way to associate genomic

locations to genes than the closest gene. Please note that the GREAT regions of genes can

overlap, so in some cases a peak overlaps with more than one GREAT region. We have

made the necessary changes to the text (Page 4). We have used the RNA-seq data generated

by the Gilchrist lab (Owens et al., 2016) for this analysis (reference provided in the

manuscript).

Figure 2D: This is not clearly explained. How were regulatory regions for pluripotent genes 

defined? Is one line of the heat map one regulatory region? Within what distance of a gene was a 

regulatory region deemed to belong to that gene? What other pluripotent genes are represented in 

the heatmap but not labelled? A table of this information would be useful. Were the same 

number and size of random regions chosen? In short, how was this analysis done? 

> We apologize for not explaining the analysis well.  Shown are the ATAC signals of all the

accessible regions overlapping with the GREAT regions of the four ventx1 / ventx2 genes
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(homologues of Nanog), the three pou5f3 genes and sox2. These accessible regions overlap 

with p300 bound regions and thus we categorize them as enhancers. Every row here 

represents a regulatory region. In order to keep all the peaks the same size we used peaks 

summits, and extended them by 100 bp on both sides. We created random regions also with 

similar size in order to be compatible with our peaks sets.  We have added necessary 

information to the legend.  

 

Figure 5: Analysis was done to associate regulatory elements with hypervariable genes. Again, 

how were regulatory elements linked to a gene? Can a gene have more than one regulatory 

element?  

 

> We have clarified this in the text. We used GREAT regions (see comment above). Yes, 

most developmental genes have more than one accessible region (promoters and 

enhancers).  

 

Motif analysis (Figure S2 and Figure 5): The motif analysis is not well explained and points the 

reader to a preprint (Bruse and Heeringen, 2018, Biorxiv) which does not yet appear to have 

been peer-reviewed, and which needs to be read in some detail to pick out the information. For 

the benefit of the reader of this submitted manuscript, the method should be summarised here as 

well, and specifically the concept of 'motif activity' explained in more detail as this is not at all 

clear. For instance, the workflow in Figure 5 is not well explained and because of this, it was 

difficult for this reviewer to interpret the data shown. In particular negative motif activity is not 

explained or commented on.  

 

> We are very sorry that this was unclear; we did not properly explain the relatively 

sophisticated motif analysis that we performed. We have now adjusted the text to explain 

better.  

 

> We have made some modifications to this analysis and have now also added new panels 

to explain the method properly. The analysis is based on regressing peak signals (in Fig. 

5A, S8A) or transcript signals (in Fig. 5B-C, ST8C-D) on the presence of motifs. This is not 

a standard motif analysis, but not conceptually novel (cf. the following references in the 

paper: Balwierz et al., 2014; Madsen et al., 2018; Suzuki et al., 2009). In the case of 

regressing peak signals, this means we use the motifs in underlying DNA sequence to 

predict (explain the variance of) peak strength. In the case of regressing transcript signals, 

we use motifs in the accessible regions of the GREAT regions of genes, to predict (explain 

the variance of) the transcript signals. A negative apparent ‘motif activity’ means that the 

presence of the motif anti-correlates with the signal to which the regression is performed. 

Simply put, a positive motif activity may be explained by an activator binding to the motif, 

while a negative motif activity may be explained by a repressor binding to the motif. This 
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method works surprisingly well. Of course these are inferences that need validation. Many 

of the inferred transcription factor activities confirm roles of these factors in early 

development that have been documented in the literature, testifying to the usefulness of the 

approach. In addition, we perform follow-up experiments to test the activities of factors for 

which much less was known (Fig. 6).   

 

Missing data:  

 

The current Supplementary Tables (ST1 and ST2) should include the a gene ID as well as a gene 

symbol, to allow genes to be more easily found if names become defunct (e.g. LOC100493862-

like in cluster 0 (ST1) does not appear in a search of Xenbase, JGI, UCSC or NCBI).  

 

> We share the reviewer’s frustration about changing and disappearing gene identifiers for 

this model organism. Generally this involves genes without proper gene names or gene 

symbols (for example LOC#) which also tend to be absent in external data bases such as 

Ensembl. Where possible, we have added both Ensembl gene ID and gene symbols to the 

supplementary files. They are  labelled in the current version as: Supplementary table ST5 

and Supplementary table ST6.  

 

A supplementary table showing metrics (e.g. total reads, % reads that map, etc...) for the all the -

seq libraries generated in the study would be of benefit to the reader, so the quality of the data 

can more easily be judged.  

 

> We have included an  additional file (Supplementary Table ST7) that shows the quality 

metrics of the sequenced data.  

 

Tabulated data for the results presented in Figs 1 and 2 should be given, e.g a table of the ATAC-

seq peaks with the nearest gene (if this is what was annotated) and distance to that gene, a table 

of intersected ATAC-seq (whole embryo and AC/DMZ), H3K4me3 and p300 peaks, a table of 

differential gene and linked ATAC-seq peaks.  

 

> See comment above. We have added a new supplemental  file (Supplementary Table ST1) 

that includes the different ATAC-seq peak sets (whole embryo and AC/DMZ),  in addition 

to the files uploaded to NCBI GEO.  We have added the tabular data for Figs. 1B, 

including the p300 signals, in Supplemental Table ST1. The files are very big, and adding 

the comparable files from Figs. S1B-C crashed Excel. Direct intersections are problematic 

for this purpose, as it requires arbitrary cutoffs regarding noise versus signal. For casual 

exploration of the data we would advise to upload the peak sets in the UCSC genome 

browser. 
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Tabulated data for the results presented in Fig 3 for the whole embryo should also be given, i.e. 

not just for the AC and DMZ.  

Tabulated data for the results presented in Fig 5 should be given, e.g. a table of ATAC-seq peaks 

associated with the hypervariable genes, a table of regulated genes associated with MaD or ZyD 

promoters.  

 

> We are not entirely sure what the reviewer means. The figure cannot be represented as 

tabular data, at least not in a way that would be useful for exploration or custom analyses. 

However we have now provided a supplemental file (Supplementary Table ST3) with the 

the hypervariable genes, all genes, and their average expression in cell clusters.  

We have now added additional figure panels and also made textual changes regarding the 

analysis of Figure 5. 

 

Referee #4:  

 

The manuscript entitled "Combinatorial action of transcription factors in open chromatin 

contributes to early cellular heterogeneity and organizer mesendoderm specification" by Brihgt 

et al. reports transcriptome and open-chromatin profiles of Xenopus embryo during peri-gastrula 

stage by scRNA-seq and ATAC-seq. The authors analyzed the chromatin accessibility of the 

animal cap (AC) where the pluripotent ectoderm occurs and the dorsal marginal zone (DMZ) 

where the cells with organizer activity occur, and found that the pluripotent cells in AC had a 

more open chromatin state than the lineage-restricted cells in (DMZ), a finding consistent with 

the case in mammalian embryonic stem cells (ESCs) and the differentiated cells. The authors 

performed an integrated analysis of the scRNA-seq and ATAC-seq data, and found several 

transcription factor (TF)-binding motifs in open chromatin regions, and the functions of key TFs 

were evaluated by experiments injecting mRNAs of combinations of these TFs into frog 

embryos.  

Overall, the authors' statements are clear and the data presented appear reasonable. However, the 

computational analysis seems a bit poor and the subsequent experimental analyses may not be 

vigourous and significant enough to be considered for publication in the EMBO journal. In 

particular, the usage of the ATAC-seq data of whole embryos rather than those of specific 

regions for the integrated analysis with scRNA-seq would not be appropriate. The conclusion of 

the authors may change if they used the region-specific ATAC-seq or even scATAC-seq data. If 

it were not possible to use the data of AC and DMZ with some reasons, the authors should 

include and discuss the data of epigenetic profiles such as H3K4me3 and H3K27me3, which 

were examined in Figure1 and S1, from a global view point.  

I would also like to suggest the authors to consider a better representation of the data and their 

explanation in several parts in the manuscript. It was not easy to understand the figures and the 

way of their analyses.  
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> As mentioned above, we regret that we insufficiently explained the computational motif 

analysis of Fig. 5. Integration of ATAC and single cell RNA data, is, like many tools in the 

rapidly developing single cell field is, underdeveloped, and we are happy that our co-author 

and colleague Dr. Simon van Heeringen is developing and implementing tools for this 

purpose and is at the forefront in this area. See comments above (reviewer #3) for 

additional explanation on the computational approach we used.  

 

> In the revised version of the manuscript, we have explained how we performed the 

analysis. We have also extended our analysis using region-specific ATAC-seq (AC-DMZ). 

In addition, we have also done a similar analysis using the scATAC-seq data. This is now 

clearly explained in the manuscript. We hope that this will provide a richer biological 

context for the interpretation and will also directly address the reviewer’s concern. 

 

 

1. The authors should present the statistics data regarding the quality of all sequencing data, 

especially for scRNA-seq.  

 

> We have included an  additional file (Supplementary Table ST7) that shows the quality 

metrics of the sequencing data.  

 

2. In the Figure 1C, the authors mentioned that the genes associated with lower levels of ATAC-

seq signal were upregulated. For RNA-seq data, which cell types did the authors examined?  

 

> We used the time series RNA-seq data (Owens et al., 2016). This was not clearly stated 

before, we have now modified the legend accordingly. The stages used are indicated in the 

labels on top of Fig. 1C. Please note that we analyzed the correspondence of changes in 

transcript levels and chromatin accessibility between two stages (so “stage 9-10” in Fig. 1C 

analyzes the changes between stage 9 and stage 10). We have modified the legend in this 

respect. As an additional analysis, we calculated the median expression profiles for genes 

associated with the clusters from Fig. 1B, based RNA-seq data (Owens et al. 2016). This is 

now provided as Supplemental Figure S1C (see also point 4 below). 

 

3. In the result section, the authors explained that the visualization of scRNA-seq was performed 

using force-directed layout and the clustering using Louvain method. However, in the method 

section, it was stated that they were done using t-SNE and "FindClust" function in a package of 

R. The method for the visualization and clustering for Figure 3 did not seem to be appropriate.  

 

> We thank the reviewer for notifying us for an omission in the methods. The t-SNE in the 

methods describes the dimensionality reduction of Fig. 4. For the whole embryo data, we 

used a force-directed layout (this only affects the visualization). In both cases this was 
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clearly stated in the legend, but the methods were not complete in this respect. We have 

now fixed this. Also, the “FindClust” function in Seurat software uses Louvain clustering, 

so the text in the Results and the Methods is consistent. Also, for consistency we have now  

changed to UMAP for dimensionality reduction in all analyses. This has changed the looks 

of the figures (how the cells are visualized in two dimensions), but interpretation of the 

results remains the same. 

4. Related to the point #2, it would be more informative to see the transcription levels of genes

by cluster-wise manner in Figure 1B.

> We agree with the reviewer and have included an additional figure (Supplemental Fig.

S1C). The graph shows median expression profiles for genes associated with clusters from

Fig. 1B. Additional information has been added to Figure legends.

5. The title stated that "Combinatorial action of TFs in open chromatin contributes to early

cellular heterogeneity", but I could not understand which data support the statement that the open

chromatin contributed to cellular heterogeneity. The authors should clarify this point.

> We meant: The combinatorial action of transcription factors contributes to early cellular

heterogeneity. This is what we show. We also show that this happens in largely open

chromatin. However, the title may have been ambiguous and caused some confusion. We

therefore changed it to "Embryonic heterogeneity arises by combinatorial action of

transcription factors in open chromatin".



10th Dec 20201st Revision - Editorial Decision

Thank you for submit t ing your revised manuscript , we have now received the report from one of 
the init ial referees (see comments below). I am pleased to say that the comments have overall 
been sat isfactorily addressed and the referee now also supports publicat ion. Therefore I would like 
to ask you to address a number of editorial issues that are listed in detail below in a final revised 
version. Please make any changes to the manuscript text in the at tached document only using 
the "t rack changes" opt ion. Once these remaining issues are resolved, we will be happy to formally 
accept the manuscript for publicat ion. 

------------------------------------------------ 

Referee #4: 

In the revised manuscript , the authors provided clear answers to my comments. I belive this art icle 
should be published in the EMBO journal. 



24th Dec 20202nd Revision - Final Decision

Thank you again for submit t ing the final revised version of your manuscript . You will hear from me 
again regarding textual changes in the final files for t ransfer to our publisher, but for now I am 
pleased to inform you that we have formally accepted the manuscript for publicat ion in The 
EMBO Journal. 

------------------------------------------------ 
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