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17th Jun 20201st Editorial Decision

17th Jun 2020 

Dear Prof. Taylor, 

Thank you for the submission of your manuscript  to EMBO Molecular Medicine, and please accept
my apologies for the delay in gett ing back to you. We have received feedback from two of the three
reviewers who agreed to evaluate your manuscript . Should referee #3 provide a report , we will send
it  to you, with the understanding that we will not  ask for an addit ional revision. As you will see from
the reports below, both referees are posit ive and find the study interest ing and important. However,
they also have a few suggest ions and some minor crit icisms that I would like you to address in a
revision of the current manuscript . Part icular at tent ion should be given to the lack of data from
Subject  2 as indicated by both referees. This should be addressed either by performing key
experiments in Subject  2 fibroblasts or by providing a rat ionale for using only Subjects 1 and 3. If the
experimentat ion is not possible due to the lack of material from the deceased Subject  2 it  should be
clearly stated in the manuscript  text  that  only 2 out of 3 Subjects were invest igated in detail. 

Addressing the reviewers' concerns in full will be necessary for further considering the manuscript  in
our journal. Please note that EMBO Molecular Medicine encourages a single round of revision only
and therefore, acceptance or reject ion of the manuscript  will depend on the completeness of your
responses included in the next, final version of the manuscript . For this reason, and to save you from
any frustrat ions in the end, I would strongly advise against  returning an incomplete revision. 

We would welcome the submission of a revised version within three months for further
considerat ion. However, we realize that the current situat ion is except ional on the account of the
COVID-19/SARS-CoV-2 pandemic. Please let  us know if you require longer to complete the revision. 

I look forward to receiving your revised manuscript . 

***** Reviewer's comments ***** 

Referee #1 (Remarks for Author): 

This manuscript  by the group of Taylor presents for the first  t ime pat ients with mutat ion in the
accessory complex I subunit  gene NDUFC2. It  is easy to follow and contributes an important piece of
informat ion to the field of mitochondrial disease and complex I assembly. However, there are some
points that require 
explanat ion as listed below. 



Major points 

In my set of the manuscript  there was no figure 2A containing qRT-PCR data (as stated on page 9; I
guess this is Fig. 2D?). This should be addressed. Also, for completeness, the qRT-PCR data for
Subject  2 should be included here. I guess due to the omission of Fig. 2A, the results sect ion on
figure 2 refers to the wrong panels. 

Please report  (e.g. in a table) also the respiratory chain enzyme act ivit ies normalized on mg protein.
Normalizat ion on CS can only be used if CS act ivit ies do not differ between samples. 

What is exact ly the reason for not including Subject  2 in figure 3A-B? Since this data was obtained
in fibroblasts, I guess these cells are st ill available for analysis? 

Since complexome profiling involves BN-PAGE, CI destabilizat ion in situ might manifest  itself as CI
falling apart  on the BN-PAGE gel. In this sense the lat ter technique (also) reports on CI stability and
not only on CI assembly. This is illustrated by the fact  that  Subject  1 does not contain fully
assembled 
CI but st ill displays non-zero CI catalyt ic act ivity. This suggests that in situ CI st ill has act ivity and
therefore has to be in an assembled state? The same remark could be made about analysis of
supercomplexes by BN-PAGE. The above should at  least  be discussed, as well the potent ial impact
of this "problem" on the obtained results. 

Please provide detailed informat ion (if applicable) on whether the presented blots and images were
processed and how this was 
done. E.g. contrast  enhancement etc. 

Minor: 

The authors could refrain from stat ing on several places in the manuscript  that  they describe 3
subjects since they invest igated only 2 of them in detail. 

Introduct ion, P4: it  states: "As a result ,..." why are the different modes of inheritance a result  from
330 genes being associated with mitochondrial disorders? In my view this sentence is not logical. 

Regarding the incomplete rescue in the doxycyclin model. Could it  
be that due to different genomic integrat ion between cells not all cells (similarly) express the non-
mutated NDUFC2 protein upon induct ion? 

Referee #2 (Remarks for Author): 

Authors describe two families with biallelic variants in NDUFC2 gene leading to an isolated complex I
enzyme deficiency and a confirmed defect  in the assembly of the complex I holoenzyme. One
individual from family 1 harboring a homozygous missense variant involving a highly conserved
residue and second individual from family 2 a homozygous loss-of-funct ion variant. Authors have
performed sufficient  amount of funct ional studies to prove the pathogenicity of these variants in
NDUFC2 gene. There is one weak point , authors have not invest igated individual S2 in Family 1. But I
understand that it  is always not possible to get the material from deceased individuals. 
I have some minor correct ions: 



I suggest to use word "variant" or pathogenic variant" instead of mutat ion in the t it le. See sect ion
Terminology:
ht tps://www.acmg.net/docs/Standards_Guidelines_for_the_Interpretat ion_of_Sequence_Variants.pdf
Introduct ion: 
Please write out abbreviat ion CSF 
Page 6, Case reports: 
I suggest to write out "Supplementary figure 1a and 1b, etc or Supp figure" throw-out the
manuscript . The abbreviat ion "Figure EV" is confusing. Or please give an explanat ion for EV. 
Please add to Family 1 and 2 the citat ion to Figure 1a - pedigrees of both families. 
Page 8, Molecular genet ic invest igat ions: 
Para: "Quant itat ive real-t ime PCR (qRT-PCR) analysis of fibroblast-derived mRNA transcript  levels
demonstrated decreased expression of NDUFC2 mRNA in Subject  1 fibroblasts (43% of controls),
while mRNA levels in Subject  3 fibroblasts were comparable to controls (Figure 2A)." 
I do not understand how Figure 2A express these results? Please correct  "Figure 2D". 
Page 9, Subject  fibroblasts and skeletal muscle display isolated complex I deficiency: 
Here is the same. The citat ion of Figure 2 subunits is not right . Please correct .



EMM-2020-12619, Alahmad et al.  
Response to Reviewer’s comments 

Referee #1 (Remarks for Author): 

This manuscript by the group of Taylor presents for the first time patients with mutation in the 
accessory complex I subunit gene NDUFC2. It is easy to follow and contributes an important piece 
of information to the field of mitochondrial disease and complex I assembly. However, there are 
some points that require explanation as listed below.  

Author’s Response: We would like to thank the reviewer for their comments regarding the 
importance of this work and we will endeavour to address each of the concerns listed below in turn. 

Major points: 

In my set of the manuscript there was no figure 2A containing qRT-PCR data (as stated on page 9; I 
guess this is Fig. 2D?). This should be addressed. Also, for completeness, the qRT-PCR data for 
Subject 2 should be included here. I guess due to the omission of Fig. 2A, the results section on 
figure 2 refers to the wrong panels.  

Author’s Response: We would like to thank the reviewer for pointing out the incorrect referencing 
of Figure 2, we have now rearranged the Figure panels so that Fig 2A is in fact the qRT-PCR data. 
Regarding the omission of data for Subject 2, this is due to a lack of any available samples from 
this deceased individual. This is a point brought up again later and something raised by the other 
reviewer so we have made amendments to the text to make it clear that whilst we report the clinical 
details of three subjects, only two of these were studied in detail due to the availability of biological 
samples.  

Page 9: added text: ‘’Similar investigation of Subject 2 was not possible due to the unavailability of 
samples, therefore all further biochemical and functional molecular investigations were performed 
on samples from Subjects 1 and 3 only. ‘’  

Please report (e.g. in a table) also the respiratory chain enzyme activities normalized on mg protein. 
Normalization on CS can only be used if CS activities do not differ between samples. 

Author’s Response: While we acknowledge that normalizing to total protein is another way to 
present the respiratory chain data, we respectfully disagree with the reviewer that it would be 
superior to normalizing to citrate synthase (CS) activity. CS activity is a validated biomarker of 
mitochondrial content in skeletal muscle and we believe this is in fact more reliable than using total 
protein content which could potentially be more variable due to the quality of the muscle samples 
themselves; indeed it is widely used by many diagnostic laboratories offering these bespoke 
assays across the world (https://pubmed.ncbi.nlm.nih.gov/32183956/). In this particular case either 
normalisation method yields almost identical results - normalization to CS of the CI activity in 
Subject 3’s muscle yields a figure of 48% residual CI activity, whereas normalizing to total protein 
gives a 49% residual CI activity. On this basis, we feel the data are appropriately described and 
graphically represented within Figure 2B-C without the need for a further table. 

What is exactly the reason for not including Subject 2 in figure 3A-B? Since this data was obtained 
in fibroblasts, I guess these cells are still available for analysis? 

Author’s Response: As clarified above, Subject 2 was not included in the functional workup due 
to the lack of available biological samples, particularly a primary fibroblast cell line. The clinical 
description is included as we believe this has value due to the similarity in presentation to his older 
sibling (Subject 1). In the ‘Molecular Genetic Investigations’ section we state that the genotype of 

24th Jul 20201st Authors' Response to Reviewers

https://pubmed.ncbi.nlm.nih.gov/32183956/


Subject 2 could not be confirmed due to a lack of any samples, but we accept that we need to 
make this point clearer throughout the manuscript, so we have made the following changes: 

Page 5: “This report highlights the clinical, biochemical and molecular findings of three paediatric 
subjects from two unrelated consanguineous families” has been changed to “This report highlights 
the clinical findings of three paediatric subjects from two unrelated consanguineous families”. 

Page 9: Relating to the qRT-PCR data we have now added “Similar investigation of Subject 2 was 
not possible due to the unavailability of samples, therefore all further biochemical and functional 
molecular investigations were performed on samples from Subjects 1 and 3 only.” 

Page 12: We have added the following point to the discussion; “Similar investigations for Subject 2 
were not possible due to a lack of available samples for analysis, but the shared clinical features 
and NDUFC2 genotype with Subject 1 (his elder sister) suggests similar biochemical results would 
have been expected.” 

Page 15: In the summary we have changed “Subsequent genetic, biochemical and functional 
analyses have identified novel homozygous NDUFC2 variants leading to an isolated complex I 
enzyme deficiency and a confirmed defect in the assembly of the complex I holoenzyme.” to now 
read “Genetic analysis identified novel homozygous NDUFC2 variants in all three cases, with 
subsequent biochemical and functional analysis of samples from one affected member of each 
family demonstrating these variants lead to an isolated complex I enzyme deficiency and a 
confirmed defect in the assembly of the complex I holoenzyme.” 

Since complexome profiling involves BN-PAGE, CI destabilization in situ might manifest itself as 
CI falling apart on the BN-PAGE gel. In this sense the latter technique (also) reports on CI stability 
and not only on CI assembly. This is illustrated by the fact that Subject 1 does not contain fully 
assembled CI but still displays non-zero CI catalytic activity. This suggests that in situ CI still has 
activity and therefore has to be in an assembled state? The same remark could be made about 
analysis of supercomplexes by BN-PAGE. The above should at least be discussed, as well the 
potential impact of this "problem" on the obtained results.  

Author’s Response: We thank the reviewer for their comments, we acknowledge that it can be 
difficult to differentiate assembly defects with destabilisation of assembled complexes and 
supercomplexes. In this case, we do see a very small amount of CI-containing supercomplexes 
and some very weak staining in the in gel (NADH-reductase) assay in Subjects 1 and 3 (see 
Figure EV2), which likely accounts for the residual CI activity detected. The key reason we believe 
this is primarily a problem with assembly rather than stability is that the assembly intermediates 
detected correspond to those currently described in the literature and, most importantly, the 
observed intermediates are found with assembly factors bound which would not be the case if fully 
assembled CI was destabilised during electrophoresis. We have added the following text to 
highlight this in the discussion: 

Page 13: “The presence of the Q module in complex with assembly factors demonstrates that 
these are indeed assembly intermediates rather than degradation products caused by 
destabilisation of complex I in situ during electrophoresis, given any degradation products would 
not be found associated with complex I assembly factors.” 

Please provide detailed information (if applicable) on whether the presented blots and images were 
processed and how this was done. E.g. contrast enhancement etc.  

Author’s Response: The presented western blot images were taken with a CCD camera (Bio-Rad 
Gel Doc) detecting a chemiluminescent signal after incubating the membranes with ECL prime 
(Amersham). Multiple exposures were taken for each membrane to get appropriate images for the 
various proteins detected as antibody quality and expression levels of each individual protein leads 
to variation in signal strength. The ImageLab software used can detect saturated pixels so only 



exposures without any saturation were used for producing the figures. The contrast was set with 
the auto setting in the software on a non-saturated image and was not manually altered for any 
individual panels. 

Minor points: 

The authors could refrain from stating on several places in the manuscript that they describe 3 
subjects since they investigated only 2 of them in detail. 

Author’s Response: As stated above, we have now amended the manuscript text to clarify this 
point. We do provide a clinical description of all three subjects from the two families, but recognise 
that our biochemical investigations are limited to two individuals due to a lack of biological samples 
from Subject 2.  

Introduction, P4: it states: "As a result,..." why are the different modes of inheritance a result from 
330 genes being associated with mitochondrial disorders? In my view this sentence is not logical. 

Author’s Response: We agree that this could be made clearer. The wide array of potential 
genetic causes and the fact that mutations in either the mitochondrial or nuclear genome can lead 
to mitochondrial disease is the reason these disorders can be passed down through any mode of 
inheritance. We have amended this sentence and the one immediately preceding to now read: 

Page 4: “Mitochondrial proteins are encoded by either the nuclear genome (involving >1000 
genes) or the mitochondrial genome (13 protein-coding genes), with pathogenic variants in more 
than 330 genes having been associated with mitochondrial disorders to date (Thompson et al, 
2019). Due to this genetic heterogeneity, mitochondrial disease can follow any mode of inheritance 
including maternal, autosomal (dominant or recessive) or X-linked inheritance or occur de novo” 

Regarding the incomplete rescue in the doxycycline model. Could it be that due to different 
genomic integration between cells not all cells (similarly) express the non-mutated NDUFC2 
protein upon induction? 

Author’s Response: Yes, we agree with the reviewer that this could be part of the reason, 
although the cells were transduced at a low multiplicity of infection (MOI) and were selected using 
puromycin. At most, 30% of the cells were puromycin resistant and had therefore been 
successfully transduced with the lentiviral vector. This suggests that the vast majority of cells will 
have only taken up a single copy of the vector. Whilst the genetic integration will not have been in 
the same location in each cell, the wild type NDUFC2 should be as a single copy and is under the 
same inducible promotor in each cell so we would expect similar expression levels in each cell. 
This is supported by the fact that we carried out multiple transductions independently and did not 
observe a noticeable difference in NDUFC2 expression between each population of transduced 
cells. It is worth noting that these were populations of cells that were transduced in a single dish, 
subjected to puromycin selection and then propagated into multiple flasks for the uninduced and 
various induced concentrations tested. They were not grown up from single colonies of transduced 
fibroblasts as these were primary fibroblasts and growing enough cells for use in the experiments 
from a single transduced fibroblast cell was not possible due to the number of rounds of cell 
division required. We acknowledge that some individual clones may well have had better 
expression than others if it were possible to use a clonal selection method, but we expect this 
effect to be relatively minor and also believe that producing reproducible data with multiple 
heterogeneous populations of transduced cells minimises the chance of observing off target effects 
from one specific clone. It is more likely that a higher MOI would have yielded cells capable of 
expressing higher levels of induced wild type NDUFC2, however this also increases the number of 
integration events and therefore increases the chances of off target effects by disrupting other 
genes and increases the chances of the expression being too high, which we have found 
problematic in our experience with other genes we have investigated. We therefore decided to stay 
with our approach as this demonstrates that even a relatively modest increase in wild type 



NDUFC2 expression in the fibroblast cell lines from affected individuals can clearly improve the CI 
defect, despite not reaching control levels, which provides strong evidence for the pathogenicity of 
these NDUFC2 variants. 

Referee #2 (Remarks for Author): 

Authors describe two families with biallelic variants in NDUFC2 gene leading to an isolated 
complex I enzyme deficiency and a confirmed defect in the assembly of the complex I holoenzyme. 
One individual from family 1 harboring a homozygous missense variant involving a highly 
conserved residue and second individual from family 2 a homozygous loss-of-function variant. 
Authors have performed sufficient amount of functional studies to prove the pathogenicity of these 
variants in NDUFC2 gene. There is one weak point, authors have not investigated individual S2 in 
Family 1. But I understand that it is always not possible to get the material from deceased 
individuals. 

Author’s Response: We thank the reviewer for their helpful comments on our manuscript. We are 
able to confirm, as stated above in response to the previous reviewer’s comments, that the reason 
Subject 2 from Family 1 was not investigated in detail was due to a lack of available biological 
samples, namely a primary fibroblast cell line. We have tried to make this clearer throughout the 
manuscript (specific points listed in response to previous reviewer’s comments above) and 
acknowledge that while we do describe three subjects clinically, only two of these were subject to a 
full, functional characterisation. 

Minor corrections: 

I suggest to use word "variant" or pathogenic variant" instead of mutation in the title. See section 
Terminology:https://www.acmg.net/docs/Standards_Guidelines_for_the_Interpretation_of_Sequenc
e_Variants.pdf 

Author’s Response: We thank the reviewer for pointing this out; we agree and have now changed 
this. 

Introduction:  
Please write out abbreviation CSF  
Author’s Response: This has now been added. 

Page 6, Case reports:  
I suggest to write out "Supplementary figure 1a and 1b, etc or Supp figure" throw-out the 
manuscript. The abbreviation "Figure EV" is confusing. Or please give an explanation for EV. 

Author’s Response: This is the journal’s designated nomenclature, the ‘EV’ stands for ‘expanded 
view’ and is the equivalent of supplementary data. For this reason, we are not able to modify the 
title of these figures. 

Please add to Family 1 and 2 the citation to Figure 1a - pedigrees of both families. 
Author’s Response: Thank you for pointing this out, this has now been done. 

Page 8, Molecular genetic investigations:  
Para: "Quantitative real-time PCR (qRT-PCR) analysis of fibroblast-derived mRNA transcript 
levels demonstrated decreased expression of NDUFC2 mRNA in Subject 1 fibroblasts (43% of 
controls), while mRNA levels in Subject 3 fibroblasts were comparable to controls (Figure 2A)." 
I do not understand how Figure 2A express these results? Please correct "Figure 2D".  

https://www.acmg.net/docs/Standards_Guidelines_for_the_Interpretation_of_Sequence_Variants.pdf
https://www.acmg.net/docs/Standards_Guidelines_for_the_Interpretation_of_Sequence_Variants.pdf


Page 9, Subject fibroblasts and skeletal muscle display isolated complex I deficiency:  
Here is the same. The citation of Figure 2 subunits is not right. Please correct. 
  
Author’s Response: We would like to thank the reviewer for highlighting the incorrect referencing 
within Figure 2. As we noted in response to the previous reviewer’s comments, we have now 
rearranged the Figure panels so that Fig 2A shows the qRT-PCR data. We apologise for this 
oversight on our part. 
 
 
 



4th Aug 20201st Revision - Editorial Decision

4th Aug 2020 

Dear Prof. Taylor, 

Thank you for the submission of your revised manuscript  to EMBO Molecular Medicine. I am pleased
to inform you that we will be able to accept your manuscript  pending the following final
amendments: 

1) In the main manuscript  file, please do the following:
- In addit ion to the accession number please provide URL for your deposited data. We noted that 
the "PXD014936" is not freely accessible. Please be aware that all datasets should be made freely 
available upon acceptance, without rest rict ion. That applies also to NGS data generated in this 
study. Use the following format to report the accession number of your data: 



EMM-2020-12619V3, Alahmad et al. 
Response to editor’s comments. 

Thank you for the submission of your revised manuscript to EMBO Molecular Medicine. I am 
pleased to inform you that we will be able to accept your manuscript pending the following final 
amendments:  

Response: Thank you, we will note our response to each individual point below. 

1) In the main manuscript file, please do the following:

- In addition to the accession number please provide URL for your deposited data. We noted that 
the "PXD014936" is not freely accessible. Please be aware that all datasets should be made freely 
available upon acceptance, without restriction. That applies also to NGS data generated in this 
study. Use the following format to report the accession number of your data:

The datasets produced in this study are available in the following databases:  
[data type]: [full name of the resource] [accession number/identifier] ([doi or URL 
or identifiers.org/DATABASE:ACCESSION]) 

Response: The deposited data was not accessible until acceptance; this has now been changed 
and the information is now freely available on the website that we cite; the URL for access to the 
complexome data has now been included in the manuscript in the designated format. Unfortunately 
the patient consent obtained does not allow us to make the raw WES data available online as noted 
in the author checklist document.  

14th Aug 20202nd Authors' Response to Reviewers

https://www.embopress.org/page/journal/17574684/authorguide#figureformat
http://identifiers.org/DATABASE:ACCESSION


26th Aug 20202nd Revision - Editorial Decision

The authors performed the requested changes.



USEFUL LINKS FOR COMPLETING THIS FORM
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http://www.equator-network.org/reporting-guidelines/improving-bioscience-research-reporting-the-arrive-guidelines-for-reporting-animal-research/
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http://ClinicalTrials.gov
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è http://www.selectagents.gov/
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� common tests, such as t-test (please specify whether paired vs. unpaired), simple χ2 tests, Wilcoxon and Mann-Whitney 
tests, can be unambiguously identified by name only, but more complex techniques should be described in the methods 
section;

� are tests one-sided or two-sided?
� are there adjustments for multiple comparisons?
� exact statistical test results, e.g., P values = x but not P values < x;
� definition of ‘center values’ as median or average;
� definition of error bars as s.d. or s.e.m. 

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

1.b. For animal studies, include a statement about sample size estimate even if no statistical methods were used.

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

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

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

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

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

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

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

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

No animal studies were used.

No samples were excluded from the study, but Subject 2 was not studied in detail due to the lack of 
available (biological/cellular) samples.

NA - No step was taken to minimize bias.

Manuscript Number: EMM-2020-12619

In Figure 2A (mRNA expression data) we employed a Student's t-test as stated in the legend. In 
Figure 2D (oxygen consumtion experiments), we employed a Students t-test as stated in the legend. 
In figure 4 (Complexome Profiling), the identification/annotation of peptides and proteins was 
carried out with a FDR<0.01. see also PRIDE repository <PXD014936>. 

NA

Standard deviations are used for each panel of Figure 2 and are denoted in the Figure legends.

NA - No randomization was used. 

No step was taken to minimize bias.

NA - No blinding was done

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.

The data shown in figures should satisfy the following conditions:

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

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

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

No statistical method was applied to choose the sample size; sample size was chosen based on 
experience for the various experiments performed. In terms of the patient studies, the limiting 
factors include the number of families/patients and available biological samples. Oxygen 
consumption experiment were undertaken with at least 3 technical replicates per group; mRNA 
transcript levels were evaluated in two independent experiments, performed in technical 
duplicate. Both were analysed by students t-test (unpaired) as mentioned in the legend to Figure 2.

graphs include clearly labeled error bars for independent experiments and sample sizes. Unless justified, error bars should 
not be shown for technical replicates.
if n< 5, the individual data points from each experiment should be plotted and any statistical test employed should be 
justified

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

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

2. Captions

B- Statistics and general methods

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

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

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

 

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

definitions of statistical methods and measures:

a description of the sample collection allowing the reader to understand whether the samples represent technical or 
biological replicates (including how many animals, litters, cultures, etc.).

EMBO PRESS 

A- Figures 

Reporting Checklist For Life Sciences Articles (Rev. June 2017)

This checklist is used to ensure good reporting standards and to improve the reproducibility of published results. These guidelines are 
consistent with the Principles and Guidelines for Reporting Preclinical Research issued by the NIH in 2014. Please follow the journal’s 
authorship guidelines in preparing your manuscript.  

PLEASE NOTE THAT THIS CHECKLIST WILL BE PUBLISHED ALONGSIDE YOUR PAPER

Journal Submitted to: EMBO Molecular Medicine
Corresponding Author Name: Robert W. Taylor

YOU MUST COMPLETE ALL CELLS WITH A PINK BACKGROUND ê



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

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

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

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

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

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

10. We recommend consulting the ARRIVE guidelines (see link list at top right) (PLoS Biol. 8(6), e1000412, 2010) to ensure 
that other relevant aspects of animal studies are adequately reported. See author guidelines, under ‘Reporting 
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11. Identify the committee(s) approving the study protocol.
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Guidelines’. Please confirm you have submitted this list.
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