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1st Editorial Decision 08 August 2017 

Thank you for the submission of your manuscript to EMBO Molecular Medicine. I apologise for the 
delay in reaching a decision. In fact, we experienced significant difficulties in securing expert and 
willing reviewers in part due to the overlapping holiday season.  
 
Although I was hoping to obtain a third evaluation, I am now proceeding based on the two 
consistent evaluations obtained so far as further delays cannot be justified.  
 
You will see that although both Reviewers are appreciative of the technical quality of your work and 
underline its potential interest, a few critical and partially overlapping concerns are raised.  
 
Reviewer 1 questions the clinical relevance of the findings at this stage of development and suggests 
that data showing the correlations between specific phenotypes and heteroplasmy are required. 
Reviewer 1 also points to the lack of conceptual advance, especially considering the limited news 
value in the manuscript.  
 
Reviewer 2 is perhaps less reserved in terms of the immediate clinical applications of your work and 
suggests that at the very least, assessment of mtDNA copy number as a surrogate marker of mt 
biogenesis, and re-assessment of the statistical models by adding this variable are needed to confer 
some much-needed molecular and conceptual content to the manuscript.  
 
Finally, both reviewers would have clearly liked to see more insightful discussion on various points.  
 
In conclusion, while publication of the paper cannot be considered at this stage, we are willing to 
consider a substantially revised manuscript, provided however, that the Reviewers' concerns are 
fully addressed with further experimentation where required, especially concerning reviewer 2's 
request on mtDNA copy number. This course of action was confirmed during our cross-commenting 
exercise, together with the request to improve the stratification of correlations with the clinical 
phenotypes.  
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Please note that it is EMBO Molecular Medicine policy to allow a single round of revision only and 
that, therefore, acceptance or rejection of the manuscript will depend on the completeness of your 
responses included in the next, final version of the manuscript.  
 
As you know, EMBO Molecular Medicine has a "scooping protection" policy, whereby similar 
findings that are published by others during review or revision are not a criterion for rejection. 
However, I do ask you to get in touch with us after three months if you have not completed your 
revision, to update us on the status. Please also contact us as soon as possible if similar work is 
published elsewhere.  
 
EMBO Molecular Medicine now requires a complete author 
checklist (http://embomolmed.embopress.org/authorguide#editorial3) to be submitted with all 
revised manuscripts.  Provision of the author checklist is mandatory at revision stage; The checklist 
is designed to enhance and standardize reporting of key information in research papers and to 
support reanalysis and repetition of experiments by the community. The list covers key information 
for figure panels and captions and focuses on statistics, the reporting of reagents, animal models and 
human subject-derived data, as well as guidance to optimise data accessibility.    
 
We now mandate that all corresponding authors list an ORCID digital identifier. You may acquire 
one through our web platform upon submission and the procedure takes <90 seconds to complete. 
We also encourage co-authors to supply an ORCID identifier, which will be linked to their name for 
unambiguous name identification.    
 
Please carefully adhere to our guidelines for authors 
(http://embomolmed.embopress.org/authorguide) to accelerate manuscript processing in case of 
acceptance.  
 
I look forward to receiving your revised manuscript in due time.  
 
 
***** Reviewer's comments *****  
 
Referee #1 (Comments on Novelty/Model System):  
 
This is a technically solid report which correlates m.3243A>G mutation load in three body samples 
versus clinical severity and progression in a large cohort. The data largely confirm prior studies, but 
also provides more sophisticated statistical framework to correlate heteroplasmy with clinical 
phenotype. Unfortunately, the findings are not very robust and do not provide large conceptual 
advances that are typically required for publication in EMBO Mol Med. Major revisions with 
additional data showing more robust correlations between specific phenotypes with heteroplasmy 
would be necessary to warrant publication in this journal.  
 
 
Referee #1 (Remarks):  
 
The manuscript by Grady and colleagues provides an overview of 242 adult carriers of the 
m.3243A>G mitochondrial DNA (mtDNA) mutation followed at Newcastle-Upon-Tyne. 
Individuals were evaluated clinically with the Newcastle Mitochondrial Disease Adult Scale 
(NMDAS) and molecularly with measurements of mutation heteroplasmy in blood (231 
individuals), urine (235), and skeletal muscle (77). The major findings were: 1) decline in blood 
heteroplasmy by 2.3% annually with greater reductions in young individuals; 2) higher mutation 
load in urine of men compared to women; and 3) relatively high correlation between disease 
burden/progression and age-adjusted blood heteroplasmy compared to mutation levels in urine and 
muscle. Nevertheless, the contribution of age and heteroplasmy to disease burden/progression was 
low (R-squared=0.25) indicating that at least one additional factor is responsible for clinical 
severity. Furthermore, the low inter-individual correlation between clinical severity and mutation 
load precludes predictions of future disease progression/severity based on measurements of 
heteroplasmy. The manuscript is written clearly, results appear reliable, and conclusions are 
supported by the data. The findings extend previous reports demonstrating decline of m.3243A>G 
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mutation load in blood, higher heteroplasmy in urine and muscle versus blood, and large variability 
in mutation burden relative to clinical severity. The authors have admirably better quantitated the 
decline in mutation load in blood and relative contribution of age and mutation burden in limited 
available clinical samples to disease progression.  
 
Major comments  
1) The title (which fails to mention m.3243A>G heteroplasmy) must be revised because it does not 
accurately reflect the contents of the paper.  
2) A table should be added to provide the overall demographics of the study cohort (number of men 
vs. women, numbers of patients stratified by ages, ethnicities [if any variability], etc).  
3) The authors should assess potential correlation of a composite age-adjusted blood and urine 
mutation heteroplasmy compared to disease burden/progression (i.e. age-adjusted mean of blood and 
urine heteroplasmy compared to NMDAS score).  
4) Was m.3243A>G mutation load assessed in buccal swabs or saliva?  
5) As noted by the authors, only overall disease burden was assessed in this study and a future study 
of heteroplasmy versus "specific phenotypic features would be valuable". Nevertheless, the authors 
should consider in the current analysis, muscle heteroplasmy with muscle weakness/functional 
impairment and urine mutation load with renal involvement.  
6) In Figure 3B, it appears that the age-adjusted decline in blood heteroplasmy load is due to the 
effect in women and not in men.  
7) The threshold P<0.05 for analysis of variant tests is not appropriate due to the multiple tests 
performed. A correction for multiple test is warranted.  
 
Minor Comments  
1) Abstract: Change "Age-adjusted blood is the most highly correlated heteroplasmy measure" to 
"Age-adjusted blood heteroplasmy is the most highly correlated mutation measure"  
2) Abstract: Change "...indicating that unidentified factors" to "indicating that at least one 
unidentified factor"  
3) Results, page 4: Change "exponential" to "continuous".  
4) Figure citations appear to be incorrect on page 5: "Figure 3C" should be "3B" while "Figure 3B" 
should be "3C".  
 
 
 
Referee #2 (Comments on Novelty/Model System):  
 
On the molecular ground this study lacks one variable that could have been assessed by these 
experienced group of researchers in mitochondrial medicine, i.e. the mtDNA copy number. Given 
the feasibility of this experiment, if performed and correlated to the currently existing data, it would 
increase substantially the novelty.  
 
Referee #2 (Remarks):  
 
The study by Grady and colleagues tackles an unresolved issue relevant both at the clinical and 
basic mitochondrial biology levels, i.e. the poor correlation of tissue heteroplasmy and disease 
burden with the common MELAS mutation at position 3243 tRNALeu. To get insights on this issue 
the authors systematically analyzed the heteroplasmic mutational load in DNA derived from three 
common sources in clinical settings: blood, urinary sediment and skeletal muscle biopsies. In a 
subset of cases they had multiple time-points for some of the tissues considered, specifically for 
blood and urinary sediment samples, which allowed for assessment of intra-individual consistency. 
Furthermore, all results are analyzed taking into consideration two other factors, sex and age, which 
have been previously shown to impinge on variability of heteroplasmy in a tissue-specific fashion, 
such as, for example, the age-dependent decline of mutant loads in blood heteroplasmy. A number 
of statistical manipulations, adjustments and modeling are applied to correlate the heteroplasmy data 
amongst them and with disease burden, as measured by the NMDS scale. The study reaches a few 
interesting results, which will be helpful in clinical management of patients. They can be 
summarized as:  
1. the strongest correlation is between blood and urine heteroplasmy; urine levels are significantly 
lower than muscle  
2. blood and urine levels are negatively correlated with age; the age-related decline of mutant loads 
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is not linear, has faster rate at young age and lower at older age  
3. after age-adjustments blood levels correlate also with muscle; there is a clear effect of gender on 
urine levels of heteroplasmy, males having higher mutant load than females; furthermore, urine 
assessment of heteroplasmy is far more variable over repeated sampling than blood or muscle, thus 
one single assessment has poor reliability  
4. total disease burden and progression are, a bit surprisingly, most highly correlated with blood 
heteroplasmy, either adjusted or non adjusted.  
The latter finding at point 4 is the most relevant for clinical practice introducing the idea that to be 
informed on clinical prognosis blood DNA is enough, avoiding the invasive procedure of muscle 
biopsy.  
 
Overall, I agree that this study clarifies a lot of points, some still controversial, and helps to 
understanding the clinical expression of the so-called MELAS mutation, thus representing a 
substantial improvement on previous smaller and non definitive studies.  
 
I do have some critical comments though. I noticed that amongst the limitations that the authors 
mention, there is one that is something that they could/should have done in my opinion. On the 
molecular ground, and being the journal of interest EMBO Molecular Medicine, the authors 
should/could have assessed the mtDNA copy number as surrogate marker of mitochondrial 
biogenesis, to introduce a further element that may help to interpret the still poor and incomplete 
correlation of heteroplasmy with disease burden and progression rate. There is clear evidence that 
heteroplasmy and mtDNA copy number are tightly associated in determine the pathogenicity of the 
MELAS mutation. Giuseppe Attardi did show this in cybrids a long time ago (Bentlage HA, Attardi 
G. Hum Mol Genet. 1996 Feb;5(2):197-205), and recent studies on LHON strikingly highlighted 
how mtDNA copy number and compensatory activation of mitochondrial biogenesis may determine 
penetrance (Giordano et al., Brain. 2014 Feb;137(Pt 2):335-53). In the case of MELAS mutation, 
mtDNA copy number may well modulate clinical expression determining disease burden and rate of 
progression. Furthermore, the efficiency of compensatory activation of mitochondrial biogenesis 
that is reflected in mtDNA copy number is individually very variable, with individuals more 
efficient or less efficient in executing this response. Thus, mtDNA copy number is a molecular 
variable that seems crucial to fully understand the heteroplasmy issue.  
 
I insist on this point because the authors have the DNA samples and the technical skills to run the 
experiment. There are issues on having good quality data for mtDNA copy number quantitative 
assessment based on the DNA extraction methods used, way of DNA conservation etc., all factors 
well-known to obtain reliable results.  
 
In conclusion, apart the issue of mtDNA copy number, I believe the authors squeezed as much as 
possible from the kind of material and data they had available, with appropriate methods and 
statistical analysis. May be I would have liked to see a bit more reasoning on some of the results. 
For example, is there any hypothesis to explain the gender difference on urine heteroplasmy, 
considering that gender recently emerged as a relevant factor in a large survey of Italian patients 
carrying the same mutation (Mancuso et al., J Neurol. 2014 Mar;261(3):504-10), and is well known 
in LHON again, possibly correlated with the metabolic effect of estrogens on mitochondrial 
biogenesis (Giordano et al., Brain. 2011 Jan;134(Pt 1):220-34). 
 
 
1st Revision - authors' response 15 February 2018 

Responses to Reviewer 1 
Summary: 
Reviewer 1 questions the clinical relevance of the findings at this stage of development and suggests 
that data showing the correlations between specific phenotypes and heteroplasmy are required. 
Reviewer 1 also points to the lack of conceptual advance, especially considering the limited news 
value in the manuscript. 
 
Comment 1: 
The title (which fails to mention m.3243A>G heteroplasmy) must be revised because it does not 
accurately reflect the contents of the paper.  
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Response 1: 
Thank you for drawing this to our attention. We have amended the title to: 
 

“mtDNA heteroplasmy level and copy number indicate disease burden in m.3243A>G 
mitochondrial disease.” 

 
Comment 2: 
A table should be added to provide the overall demographics of the study cohort (number of men vs. 
women, numbers of patients stratified by ages, ethnicities [if any variability], etc).  
 
Response 2: 
This has been added as Supplementary table 2. We have not collected information on ethnicity 
specifically, although subjects are of white, European decent. 
 
Comment 3: 
The authors should assess potential correlation of a composite age-adjusted blood and urine 
mutation heteroplasmy compared to disease burden/progression (i.e. age-adjusted mean of blood 
and urine heteroplasmy compared to NMDAS score).  
 
Response 3: 
Thank you for this idea. We have carried out this analysis and have amended the table 1 and the text 
to reflect this. 
 
p.6  “A composite measure of adjusted blood and urine m.3243A>G levels explained no more 

of the variance than using age-adjusted blood levels alone.” 
p.7  “Although the combination of adjusted blood and adjusted urine levels was marginally 

more associated than adjusted blood levels alone, this difference failed to reach 
significance (P=0.624).” 

 
Comment 4: 
Was m.3243A>G mutation load assessed in buccal swabs or saliva?  
 
Response 4: 
No, neither buccal swabs nor saliva are routinely collected from patients who attend the clinic so, 
although this might be interesting, this analysis was not possible. 
 
Comment 5: 
As noted by the authors, only overall disease burden was assessed in this study and a future study of 
heteroplasmy versus "specific phenotypic features would be valuable". Nevertheless, the authors 
should consider in the current analysis, muscle heteroplasmy with muscle weakness/functional 
impairment and urine mutation load with renal involvement. 
 
Response 5: 
Thank you for this interesting suggestion, which led us to investigate the association of muscle, 
urine and blood heteroplasmy with myopathy, ptosis and CPEO within patients who have all three 
heteroplasmy measures available. We have very few patients with documented renal symptoms or 
biochemical evidence of renal impairment within the cohort, and so were not able to look at this in 
detail. We do not see any significant associations with any heteroplasmy measure for ptosis or 
CPEO. This is likely to be due to a small sample size. We do see a significant association for 
myopathy with adjusted urine heteroplasmy (P=0.035), but the other heteroplasmy measures are not 
significant (Pblood=0.247, Pmuscle=0.086). From this, we conclude that larger sample sizes are needed 
in order to compare the utility of different heteroplasmy measures for individual phenotypes and so 
we have not included this analysis in the manuscript. 
 
We have looked at the relative roles of heteroplasmy and age in the development of individual 
m.3243A>G-related phenotypes. This has now been published in Annals of Clinical and 
Translational Neurology (DOI: 10.1002/acn3.532); we have provided a proof of this manuscript as 
supplementary information. 
 
We have amended the text of the discussion and added this reference to address this comment. 
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p. 10 “Compensatory mechanisms could well be tissue-specific (we know that heteroplasmy plays a 
greater role for some tissue-specific phenotypes than for others) and determined by environmental or 
genetic factors, possibly accounting for some of the phenotypic variability seen in this disease 
(Pickett et al, 2018).” 
 
Comment 6 
In Figure 3B, it appears that the age-adjusted decline in blood heteroplasmy load is due to the effect 
in women and not in men.  
 
Response 6: 
Thank you for noticing; the text now reflects this. 
 
p.5 “There is a relationship between age-adjusted blood heteroplasmy and age (Figure 3B), but 

this is weaker and only seen in females.” 
 
Comment 7: 
The threshold P<0.05 for analysis of variant tests is not appropriate due to the multiple tests 
performed. A correction for multiple test is warranted.  
 
Response 7: 
We agree that we have performed multiple tests, but they are not all independent (due to the 
correlation between different heteroplasmy measures). We believe that Bonferroni correction is too 
stringent and results in P values that are not easily interpreted. Therefore, we decided to present 
unadjusted P values. We have amended the text to make this clear: 
 
p.14-15 “We report unadjusted P values for reasons well-documented in the literature and, 

particularly as we are testing a priori hypotheses with variables that are not all independent, 
this would be too conservative (Perneger, 1998).” 

 
Minor Comments: 
1) Abstract: Change "Age-adjusted blood is the most highly correlated heteroplasmy measure" to 
"Age-adjusted blood heteroplasmy is the most highly correlated mutation measure"  
2) Abstract: Change "...indicating that unidentified factors" to "indicating that at least one 
unidentified factor"  
3) Results, page 4: Change "exponential" to "continuous".  
4) Figure citations appear to be incorrect on page 5: "Figure 3C" should be "3B" while "Figure 3B" 
should be "3C".  
 
Response to minor comments: 
Thank you for spotting these. We have made all of these suggested changes. 
 
  
Responses to Reviewer 2 
Summary: 
Reviewer 2 is perhaps less reserved in terms of the immediate clinical applications of your work and 
suggests that at the very least, assessment of mtDNA copy number as a surrogate marker of mt 
biogenesis, and re-assessment of the statistical models by adding this variable are needed to confer 
some much-needed molecular and conceptual content to the manuscript. 
 
Comment 1: 
On the molecular ground this study lacks one variable that could have been assessed by these 
experienced group of researchers in mitochondrial medicine, i.e. the mtDNA copy number. Given 
the feasibility of this experiment, if performed and correlated to the currently existing data, it would 
increase substantially the novelty. 
On the molecular ground, and being the journal of interest EMBO Molecular Medicine, the authors 
should/could have assessed the mtDNA copy number as surrogate marker of mitochondrial 
biogenesis, to introduce a further element that may help to interpret the still poor and incomplete 
correlation of heteroplasmy with disease burden and progression rate. There is clear evidence that 
heteroplasmy and mtDNA copy number are tightly associated in determine the pathogenicity of the 
MELAS mutation. Giuseppe Attardi did show this in cybrids a long time ago (Bentlage HA, Attardi 
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G. Hum Mol Genet. 1996 Feb;5(2):197-205), and recent studies on LHON strikingly highlighted 
how mtDNA copy number and compensatory activation of mitochondrial biogenesis may determine 
penetrance (Giordano et al., Brain. 2014 Feb;137(Pt 2):335-53). In the case of MELAS mutation, 
mtDNA copy number may well modulate clinical expression determining disease burden and rate of 
progression. Furthermore, the efficiency of compensatory activation of mitochondrial biogenesis 
that is reflected in mtDNA copy number is individually very variable, with individuals more efficient 
or less efficient in executing this response. Thus, mtDNA copy number is a molecular variable that 
seems crucial to fully understand the heteroplasmy issue.  
I insist on this point because the authors have the DNA samples and the technical skills to run the 
experiment. There are issues on having good quality data for mtDNA copy number quantitative 
assessment based on the DNA extraction methods used, way of DNA conservation etc., all factors 
well-known to obtain reliable results. 
 
Response 1: 
We are very grateful to the reviewer for suggesting that we look at mtDNA copy number; these were 
experiments that we had planned but agree that the inclusion of this marker of mitochondrial 
biogenesis has strengthened the models and “increase[d] substantially the novelty” of the study. 
 
We have assessed and characterised mtDNA copy number in all three tissues where DNA samples 
were available and of high enough quality (Nmuscle=66, Nblood=197, Nurine=165). Whilst we found no 
association between disease burden and mtDNA copy number in blood or urine, we did see a highly 
significant association with muscle mtDNA copy number, which increases the proportion of 
variability explained to 40%. We have added an additional figure (figure 5) and have amended the 
abstract, methods (p.14), results (p.7-8) and discussion (p.9-12) to reflect this really interesting 
finding. 
 
Comment 2: 
In conclusion, apart the issue of mtDNA copy number, I believe the authors squeezed as much as 
possible from the kind of material and data they had available, with appropriate methods and 
statistical analysis. May be I would have liked to see a bit more reasoning on some of the results. 
For example, is there any hypothesis to explain the gender difference on urine heteroplasmy, 
considering that gender recently emerged as a relevant factor in a large survey of Italian patients 
carrying the same mutation (Mancuso et al., J Neurol. 2014 Mar;261(3):504-10), and is well known 
in LHON again, possibly correlated with the metabolic effect of estrogens on mitochondrial 
biogenesis (Giordano et al., Brain. 2011 Jan;134(Pt 1):220-34).  
 
Response 2: 
Thank you for recognising the quality of our work. We have expanded our discussion of the gender 
difference in urine heteroplasmy to reflect this concern. 
 
p.11 “The observed variability and sexual divergence of m.3243A>G heteroplasmy and mtDNA 
copy number in urinary sediment is likely to be due to differences in cellular content. Urine contains 
many different cell types, mostly epithelial in nature, and differences in cellular composition arise 
depending on sex, age and disease status (Benda et al, 2013). Other factors, such as time of day, 
volume, concentration or infection, could also alter cellular content and therefore influence 
measured heteroplasmy and copy number levels. If urine is to be pursued for diagnostic testing of 
m.34243A>G, variability in cellular content and the effect on heteroplasmy levels should be 
investigated. It is possible that this sexual divergence also exists in other tissues, and may explain 
some of the sex-specific effects seen in mitochondrial disease (Giordano et al, 2014; Mancuso et al, 
2014).” 
 
 
2nd Editorial Decision 27 March 2018 

Thank you for the submission of your revised manuscript to EMBO Molecular Medicine. We have 
now received the enclosed reports from the referees that were asked to re-assess it. As you will see 
the reviewers are now globally supportive and I am pleased to inform you that we will be able to 
accept your manuscript pending the following final amendments:  
 
1) Please address referee 1's comments in writing and in the final text. Please provide a point-by-
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point letter detailing your answers to the referee and to me.  
 
Please submit your revised manuscript within two weeks. I look forward to seeing a revised form of 
your manuscript as soon as possible.  
 
 
***** Reviewer's comments *****  
 
Referee #1 (Comments on Novelty/Model System for Author):  
 
The authors have performed admirable detailed statistical analyses of m.3243A>G mutation load 
and mtDNA copy number relative to disease severity. The novel finding, that mtDNA copy number 
has a slight correlation with phenotype, is scientifically interesting, but has modest medical impact 
as a similar effect has been seen with mtDNA mutations that cause Leber hereditary optic 
neuropathy.  
 
Referee #1 (Remarks for Author):  
 
The revised manuscript by Grady et al. has been strengthened by the addition of data on mtDNA 
copy number. As noted by the authors, this information has modestly strengthened the predictive 
value of their models and increased the novelty of the study. The last sentence of the Abstract is 
rather tepid and should be enhanced to emphasize the importance of this work. For example, "While 
our data indicate that age-corrected blood m.3243A>G heteroplasmy is the most convenient and 
reliable measure for routine clinical assessment, additional factors such as mtDNA copy number 
appear to influence disease severity."  
 
 
Referee #2 (Comments on Novelty/Model System for Author):  
 
This study, with the suggested integration of mtDNA copy number assessment, now truly provides a 
new perspective on the molecular genotype-phenotype correlation.  
 
Referee #2 (Remarks for Author):  
 
I congratulate the authors for having assembled the most advanced molecular analyses now 
available on the MELAS mutation 3243, having a clearer view of the genotype-phenotype 
correlation, as obtained by integrating the suggested assessment of mtDNA copy number with 
mutant load heteroplasmy in the 3 standard tissues, blood-urinary epithelium-skeletal muscle. 
 
 
2nd Revision - authors' response 28 March 2018 

We would like to thank both of the reviewers for taking the time to review our work and for their 
insightful comments, which have helped improve the quality of the manuscript. 
 
Comments from Referee #1 
Comments on Novelty/Model System for Author:  
The authors have performed admirable detailed statistical analyses of m.3243A>G mutation load 
and mtDNA copy number relative to disease severity. The novel finding, that mtDNA copy number 
has a slight correlation with phenotype, is scientifically interesting, but has modest medical impact 
as a similar effect has been seen with mtDNA mutations that cause Leber hereditary optic 
neuropathy.  
 
Remarks for Author:  
The revised manuscript by Grady et al. has been strengthened by the addition of data on mtDNA 
copy number. As noted by the authors, this information has modestly strengthened the predictive 
value of their models and increased the novelty of the study. The last sentence of the Abstract is 
rather tepid and should be enhanced to emphasize the importance of this work. For example, "While 
our data indicate that age-corrected blood m.3243A>G heteroplasmy is the most convenient and 
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reliable measure for routine clinical assessment, additional factors such as mtDNA copy number 
appear to influence disease severity."  
 
Response to Referee #1: 
Thank you for drawing this to our attention. We have amended this sentence in the abstract to: 
 

“While our data indicate that age-corrected blood m.3243A>G heteroplasmy is the most 
convenient and reliable measure for routine clinical assessment, additional factors such as 
mtDNA copy number may also influence disease severity.” 

 
Comments from Referee #2 
Comments on Novelty/Model System for Author:  
This study, with the suggested integration of mtDNA copy number assessment, now truly provides a 
new perspective on the molecular genotype-phenotype correlation.  
 
Remarks for Author:  
I congratulate the authors for having assembled the most advanced molecular analyses now 
available on the MELAS mutation 3243, having a clearer view of the genotype-phenotype 
correlation, as obtained by integrating the suggested assessment of mtDNA copy number with 
mutant load heteroplasmy in the 3 standard tissues, blood-urinary epithelium-skeletal muscle. 
 
Response to Referee #2: 
Thank you for recognising the quality of our work. 



USEFUL	  LINKS	  FOR	  COMPLETING	  THIS	  FORM

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

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

è

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

http://datadryad.org
è

http://figshare.com
è

http://www.ncbi.nlm.nih.gov/gap
è

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

http://biomodels.net/

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

è
è

è
è

� common	  tests,	  such	  as	  t-‐test	  (please	  specify	  whether	  paired	  vs.	  unpaired),	  simple	  χ2	  tests,	  Wilcoxon	  and	  Mann-‐Whitney	  
tests,	  can	  be	  unambiguously	  identified	  by	  name	  only,	  but	  more	  complex	  techniques	  should	  be	  described	  in	  the	  methods	  
section;

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

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

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

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

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

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

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

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

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

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

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

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

Yes

"Model	  assumptions	  were	  checked	  by	  visual	  inspection	  of	  plots	  of	  residuals	  against	  fitted	  values,	  
QQ	  and	  leverage	  (threshold;	  Cook’s	  distance	  of	  <1)."

Yes

No	  -‐	  we	  have	  addressed	  this	  in	  the	  paper	  -‐	  urine	  m.3243A>G	  heteroplasmy	  has	  a	  much	  greater	  
variance	  than	  blood	  or	  muscle	  heteroplasmy.	  We	  compared	  the	  COVs	  for	  each	  measurement.

YOU	  MUST	  COMPLETE	  ALL	  CELLS	  WITH	  A	  PINK	  BACKGROUND	  ê

We	  used	  all	  of	  the	  available	  m.3243A>G	  samples	  in	  the	  MRC	  Mitochondrial	  Disease	  Patient	  Cohort	  
UK.

NA

For	  copy	  number	  analysis	  -‐	  "Within	  sample-‐outliers	  and	  samples	  with	  Ct	  standard	  deviation	  Ct	  >0.3	  
or	  mean	  Ct	  >33	  were	  excluded	  from	  the	  analysis".	  In	  addition,"Model	  assumptions	  were	  checked	  
by	  visual	  inspection	  of	  plots	  of	  residuals	  against	  fitted	  values,	  QQ	  and	  leverage	  (threshold;	  Cook’s	  
distance	  of	  <1)."
NA

NA

NA

NA

1.	  Data

the	  data	  were	  obtained	  and	  processed	  according	  to	  the	  field’s	  best	  practice	  and	  are	  presented	  to	  reflect	  the	  results	  of	  the	  
experiments	  in	  an	  accurate	  and	  unbiased	  manner.
figure	  panels	  include	  only	  data	  points,	  measurements	  or	  observations	  that	  can	  be	  compared	  to	  each	  other	  in	  a	  scientifically	  
meaningful	  way.
graphs	  include	  clearly	  labeled	  error	  bars	  for	  independent	  experiments	  and	  sample	  sizes.	  Unless	  justified,	  error	  bars	  should	  
not	  be	  shown	  for	  technical	  replicates.
if	  n<	  5,	  the	  individual	  data	  points	  from	  each	  experiment	  should	  be	  plotted	  and	  any	  statistical	  test	  employed	  should	  be	  
justified

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

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

2.	  Captions

The	  data	  shown	  in	  figures	  should	  satisfy	  the	  following	  conditions:

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

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

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

C-‐	  Reagents

B-‐	  Statistics	  and	  general	  methods

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

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

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

	  

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

definitions	  of	  statistical	  methods	  and	  measures:

a	  description	  of	  the	  sample	  collection	  allowing	  the	  reader	  to	  understand	  whether	  the	  samples	  represent	  technical	  or	  
biological	  replicates	  (including	  how	  many	  animals,	  litters,	  cultures,	  etc.).
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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.	  	  
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6.	  To	  show	  that	  antibodies	  were	  profiled	  for	  use	  in	  the	  system	  under	  study	  (assay	  and	  species),	  provide	  a	  citation,	  catalog	  
number	  and/or	  clone	  number,	  supplementary	  information	  or	  reference	  to	  an	  antibody	  validation	  profile.	  e.g.,	  
Antibodypedia	  (see	  link	  list	  at	  top	  right),	  1DegreeBio	  (see	  link	  list	  at	  top	  right).

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

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

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

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

10.	  We	  recommend	  consulting	  the	  ARRIVE	  guidelines	  (see	  link	  list	  at	  top	  right)	  (PLoS	  Biol.	  8(6),	  e1000412,	  2010)	  to	  ensure	  
that	  other	  relevant	  aspects	  of	  animal	  studies	  are	  adequately	  reported.	  See	  author	  guidelines,	  under	  ‘Reporting	  
Guidelines’.	  See	  also:	  NIH	  (see	  link	  list	  at	  top	  right)	  and	  MRC	  (see	  link	  list	  at	  top	  right)	  recommendations.	  	  Please	  confirm	  
compliance.

11.	  Identify	  the	  committee(s)	  approving	  the	  study	  protocol.

12.	  Include	  a	  statement	  confirming	  that	  informed	  consent	  was	  obtained	  from	  all	  subjects	  and	  that	  the	  experiments	  
conformed	  to	  the	  principles	  set	  out	  in	  the	  WMA	  Declaration	  of	  Helsinki	  and	  the	  Department	  of	  Health	  and	  Human	  
Services	  Belmont	  Report.

13.	  For	  publication	  of	  patient	  photos,	  include	  a	  statement	  confirming	  that	  consent	  to	  publish	  was	  obtained.

14.	  Report	  any	  restrictions	  on	  the	  availability	  (and/or	  on	  the	  use)	  of	  human	  data	  or	  samples.

15.	  Report	  the	  clinical	  trial	  registration	  number	  (at	  ClinicalTrials.gov	  or	  equivalent),	  where	  applicable.

16.	  For	  phase	  II	  and	  III	  randomized	  controlled	  trials,	  please	  refer	  to	  the	  CONSORT	  flow	  diagram	  (see	  link	  list	  at	  top	  right)	  
and	  submit	  the	  CONSORT	  checklist	  (see	  link	  list	  at	  top	  right)	  with	  your	  submission.	  See	  author	  guidelines,	  under	  
‘Reporting	  Guidelines’.	  Please	  confirm	  you	  have	  submitted	  this	  list.

17.	  For	  tumor	  marker	  prognostic	  studies,	  we	  recommend	  that	  you	  follow	  the	  REMARK	  reporting	  guidelines	  (see	  link	  list	  at	  
top	  right).	  See	  author	  guidelines,	  under	  ‘Reporting	  Guidelines’.	  Please	  confirm	  you	  have	  followed	  these	  guidelines.

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

Data	  deposition	  in	  a	  public	  repository	  is	  mandatory	  for:	  
a.	  Protein,	  DNA	  and	  RNA	  sequences	  
b.	  Macromolecular	  structures	  
c.	  Crystallographic	  data	  for	  small	  molecules	  
d.	  Functional	  genomics	  data	  
e.	  Proteomics	  and	  molecular	  interactions
19.	  Deposition	  is	  strongly	  recommended	  for	  any	  datasets	  that	  are	  central	  and	  integral	  to	  the	  study;	  please	  consider	  the	  
journal’s	  data	  policy.	  If	  no	  structured	  public	  repository	  exists	  for	  a	  given	  data	  type,	  we	  encourage	  the	  provision	  of	  
datasets	  in	  the	  manuscript	  as	  a	  Supplementary	  Document	  (see	  author	  guidelines	  under	  ‘Expanded	  View’	  or	  in	  
unstructured	  repositories	  such	  as	  Dryad	  (see	  link	  list	  at	  top	  right)	  or	  Figshare	  (see	  link	  list	  at	  top	  right).
20.	  Access	  to	  human	  clinical	  and	  genomic	  datasets	  should	  be	  provided	  with	  as	  few	  restrictions	  as	  possible	  while	  
respecting	  ethical	  obligations	  to	  the	  patients	  and	  relevant	  medical	  and	  legal	  issues.	  If	  practically	  possible	  and	  compatible	  
with	  the	  individual	  consent	  agreement	  used	  in	  the	  study,	  such	  data	  should	  be	  deposited	  in	  one	  of	  the	  major	  public	  access-‐
controlled	  repositories	  such	  as	  dbGAP	  (see	  link	  list	  at	  top	  right)	  or	  EGA	  (see	  link	  list	  at	  top	  right).
21.	  Computational	  models	  that	  are	  central	  and	  integral	  to	  a	  study	  should	  be	  shared	  without	  restrictions	  and	  provided	  in	  a	  
machine-‐readable	  form.	  	  The	  relevant	  accession	  numbers	  or	  links	  should	  be	  provided.	  When	  possible,	  standardized	  
format	  (SBML,	  CellML)	  should	  be	  used	  instead	  of	  scripts	  (e.g.	  MATLAB).	  Authors	  are	  strongly	  encouraged	  to	  follow	  the	  
MIRIAM	  guidelines	  (see	  link	  list	  at	  top	  right)	  and	  deposit	  their	  model	  in	  a	  public	  database	  such	  as	  Biomodels	  (see	  link	  list	  
at	  top	  right)	  or	  JWS	  Online	  (see	  link	  list	  at	  top	  right).	  If	  computer	  source	  code	  is	  provided	  with	  the	  paper,	  it	  should	  be	  
deposited	  in	  a	  public	  repository	  or	  included	  in	  supplementary	  information.

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

Ethical	  approval	  was	  granted	  by	  the	  Newcastle	  and	  North	  Tyneside	  Research	  Ethics	  Committee	  
(13/NE/0326).

Yes	  -‐	  this	  is	  contained	  within	  the	  Materials	  and	  Methods	  section

This	  is	  not	  compatible	  with	  the	  individual	  consent	  agreement	  used	  in	  this	  study.

NA

NA

No

Use	  of	  data	  from	  the	  patient	  cohort	  is	  subject	  to	  approval	  by	  The	  Mitochondrial	  Diseases	  Oversight	  
Committee.	  This	  was	  obtained	  prior	  to	  the	  study.
	  	  

NA

NA

NA

NA

This	  is	  not	  compatible	  with	  the	  individual	  consent	  agreement	  used	  in	  this	  study.

NA

NA

NA

NA

NA

G-‐	  Dual	  use	  research	  of	  concern

F-‐	  Data	  Accessibility

D-‐	  Animal	  Models

E-‐	  Human	  Subjects


