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1st Editorial Decision 14 April 2016

Thank you for the submission of your manuscript to EMBO Molecular Medicine. We are sorry that
it has taken longer than usual to get back to you on your manuscript. In this case we experienced
some difficulties in securing three appropriate expert reviewers, also due to the necessity to evaluate
two back-to-back submissions, and then obtaining their evaluations in a timely manner.
Furthermore, one reviewer (#1) ultimately did not deliver.

As you will see the two Reviewers are globally positive, but do raise many issues. Reviewer 3,
especially, raises an important and fundamental one. Although I will not dwell into much detail, I
would like to highlight the main points.

In fact, while the issues raised by Reviewer 2 are focused on improving precision, quality of
controls and clarifying important biochemical aspects, Reviewer 3 feels that, in addition to other
items of concern, without improved mechanistic understanding and more conclusive demonstration
of causal links, the manuscript would not be suited for publication. Specifically, s/he would like to
understand how SQR activity is suppressed by decreased CoQ and see support for the claim that
decreased SQR is responsible for diminished brain neurotransmitter levels. I agree that this is the
main focus of your work, which should thus be further developed in a mechanistic sense. I should
also mention that when deciding whether to send your manuscript out for review, I had sought
counsel from an external advisor who had agreed that the manuscript (s) was very interesting but
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noted that the potential shortcoming that the mechanisms were not clearly defined.

In conclusion, while publication of the paper cannot be considered at this stage, given the potential
interest of your findings, we have decided to give you the opportunity to address the above
concerns. We are thus prepared to consider a substantially revised submission, with the
understanding that the Reviewers' concerns must be addressed with additional experimentation as
appropriate and that acceptance of the manuscript will entail a second round of review.

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.

I look forward to seeing a revised form of your manuscript as soon as possible.

ok Reviewer's comments **#%#

Referee #2 (Comments on Novelty/Model System):

It is important to have used both patients' fibroblasts and mouse models
Referee #2 (Remarks):

This study concerns the effects of Coenzyme Q deficiency on sulfide oxidation that uses CoQ as
acceptor of sulfide CoQ oxidoreductase (SQR), linking it to the respiratory chain. The study has
been performed both in an animal model of two strains of mice with mutations in Coq9, an enzyme
of the biosynthetic pathway of CoQ, and in human fibroblasts from patients with different mutations
in CoQ biosynthesis. In the mouse models the SQR protein levels and activity decreased to different
extents in different tissues, depending on the extent of CoQ deficiency. In addition in human
fibroblasts the decreased SQR protein levels were restored by incubation of the cells with CoQ10. In
several cases of decreased SQR there was an increase of thiosulfate sulfur transferase TST, an
enzyme catalyzing a subsequent reaction. The level of GSH was also decreased. The study then
examines consequences of the primary alteration due to changes in the levels of sulfide as a
signaling molecule affecting some neurotransmitters and hence some physiological parameters such
as the blood pressure.

This is an important paper that conveys the clear idea that some of the physiological consequences
of CoQ deficiency are caused by the specific defect of sulfur metabolism. The study is somewhat
poor in the characterization of the sulfide oxidation pathway (only SQR and TST are investigated
among the several enzymes involved), while is more detailed on the secondary consequences, such
as thiol levels and metabolism and levels of some important metabolites, as well as blood pressure.
The discussion is long and elaborate, although I agree that the different points had to be discussed,
and indeed they have been discussed properly . Probably dissecting the Discussion into paragraphs
with specific headings would help the reader.

Some specific points.

1) The abstract should be more informative, indicating the systems studied (mutant mice, human
fibroblasts)
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2) Introduction, line 7. Biogenetics: you mean bioenergetics?

3) P. 5 and Fig. 1. Since SQR mRNA is only slightly or not decreased what is the reason for the
strongly decreased protein levels? Is it due to enhanced protein degradation in absence of CoQ
substrate?

4) P. 5, Cog-mutant mice. The CoQ9 levels have been studied in the organs of the same mice used
in this study or is it just literature data?

5) P.5. What is the extent of incorporation of CoQ10 in the mitochondria of fibroblasts incubated
with CoQ107? Is it enough to restore respiratory activities?

6) Perhaps the subsidiary Fig. 1 (sulfide metabolic pathway) should be better incorporated in the
main manuscript.

Referee #3 (Comments on Novelty/Model System):

Overall, the study describes an association between COA and SQR levels, but suffers from a
complete lack of mechanistic insights. To recommend for publication, I would expect the authors to
establish the molecular mechanism by which SQR activity is suppressed by diminished levels of
CoQ.

Referee #3 (Remarks):

The authors show a drop in SQR levels and enzyme activity in association with severe CoQ
deficiency, along with a concomitant increase in TST activity, changes in levels of specific
metabolite levels and drop in blood pressure. Based on this finding, loss of SQR activity is
implicated as a basis for some of the pathological manifestations observed in patients with CoQ
insufficiency.

General comments:

The authors state in the Abstract (and infer elsewhere) that "CoA deficiency causes a reduction in
SQR levels ... which leads to an alteration in mitochondrial sulfide metabolism", and "As a result,
biosynthetic pathways of glutamate, serotonin and catecholamines were altered in the brain, and
blood pressure was reduced". Despite this claim of causality, evidence is lacking. An alternative
interpretation is that CoA deficiency causes a decrease in mitochondrial sulfide metabolism and this
triggers a decrease in SQR levels. In either case, no hard evidence is provided in support of a
molecular mechanism that links CoA deficiency to decreased SQR levels. Further, while it is
possible that decreased SQR is responsible for diminished brain levels of neurotransmitters, Tyr and
other species, this claim is highly speculative, and not supported by data in the present manuscript.
Experimental evidence is needed to establish these inferred direct causal connections.

Specific comments:

Page 6, line 10: refers to a Table S1, which appears to be missing from the manuscript. Please revise
accordingly.

The use of * vs # notation to show statistical significance is confusing. It is not always clear which
two data points are being compared. The authors should clarify these by using connecting lines to
denote statistical comparisons.

Fig 1: The observed CoA-depletion triggered decrease in SQR protein level is more profound than
the decrease in RNA level, and enzymatic activity is even more pronounced (apparently complete
loss in muscle). The molecular basis for SQR inactivation should be defined experimentally. Does
this large decrease in SQR enzymatic activity (as opposed to protein levels) also occur in the human
cell model of SQR deficiency?

Fig 2B: This is a crucial experiment to show direct connection between the CoQ level and SQR
expression. However, an increase in SQR levels is only shown after 7 days of treatment. How
quickly is SQR protein abundance restored by CoQ supplementation? Is SQR activity concomitantly
restored?

Fig 3A, B: The Western blots have very high background signal, high variability and VDAC bands
are not clearly separated. This raises concern about the accuracy of quantification. TST protein
levels in muscle seem to have been omitted. Is this because the levels are too low for detection?

Fig 3C: Most significant increase in TST activity is observed in cerebrum, but the authors were
unable to detect SQR expression or activity in this tissue. Meanwhile the effect is minimal in the
kidney and absent from the muscle. Fig 1 shows significant decreases in SQR activity in these
tissues. Does this indicate a TST response independent of SQR?

Page 6, para 2: The title "Low SQR activity induces an increase in TST activity" can mislead the
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reader to thinking that this relationship is cell-autonomous. Please revise for clarity.

In the Discussion (page 10), the authors suggest that an increase in circulating H2S may cause the
observed increase in TST. This hypothesis can be tested experimentally by increasing blood H2S
levels by treatment with an H2S donor molecule.

Fig 5C: Surprisingly, depletion of CoQ and SQR activity was associated with only a very modest
decrease in GSH levels. For a more complete analysis, the authors should also quantify oxidized
GSH (i.e., GSSG) and determine the GSH/GSSG ratio as a better indicator of redox status.

Fig S1: Describes the sulfide oxidation pathway, but omits the key enzyme ETHE]1. Please revise
the Fig to include ETHEI.

1st Revision - authors' response 17 June 2016

Referee #2
We thank the general positive comments of this reviewer, as well as the useful recommendations to
improve the manuscript.

1. This is an important paper that conveys the clear idea that some of the physiological
consequences of CoQ deficiency are caused by the specific defect of sulfur metabolism. The
study is somewhat poor in the characterization of the sulfide oxidation pathway (only SOR
and TST are investigated among the several enzymes involved), while is more detailed on
the secondary consequences, such as thiol levels and metabolism and levels of some
important metabolites, as well as blood pressure.

We agree with the reviewers’ comment. We have performed additional experiments to quantify the
levels of the other enzymes of the mitochondrial hydrogen sulfide oxidation pathway, SDO
(ETHEI) and SO (SUOX), in cerebrum, kidneys and muscle of Cog9""", Cog9""*** and Coq9?”**
mice. These results, which are shown in the Figure 4, confirm that cerebrum of Cog9"**** mice is
the tissue with more accentuated disruption in the mitochondrial hydrogen sulfide oxidation
pathway. Moreover, these changes may depend on the low levels of SQR rather than on the
accumulation of hydrogen sulfide since supplementation with the H,S donor GYY4137 did not
increase TST in vitro or in vivo (Fig. 7A-D).

2. The discussion is long and elaborate, although I agree that the different points had to be
discussed, and indeed they have been discussed properly. Probably dissecting the
Discussion into paragraphs with specific headings would help the reader.

We have divided the discussion on four sections with specific headings.

Some specific points.

1. The abstract should be more informative, indicating the systems studied (mutant mice,
human fibroblasts).

We thank the reviewer for noting the lack of this information in the abstract. We have added the
studied systems in the abstract.

2. Introduction, line 7. Biogenetics: you mean bioenergetics?
We apologize for the typographical error, which we have corrected.

3. P.5andFig. 1. Since SOR mRNA is only slightly or not decreased what is the reason for
the strongly decreased protein levels? Is it due to enhanced protein degradation in absence
of CoQ substrate?

As the reviewer noted, SQR is only affected at protein level in CoQ deficient models. Previous
studies demonstrated that CoQ accept electrons from H,S in the reaction catalyzed by SQR.
Therefore, CoQ is essential for the SQR activity. Our results suggest now that in situations with low
levels of CoQ, the SQR protein may be unstable, increasing its degradation. To be more convincing
about that, we have supplemented the patient’s fibroblasts and Cog9***** mice with exogenous
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CoQyo (Fig. 3). After the treatment, SQR increased both in vitro and in vivo, confirming that the
stability of SQR is strongly dependent of the CoQ levels.

4. P. 5, Cog-mutant mice. The CoQ9 levels have been studied in the organs of the same mice
used in this study or is it just literature data?

The mentioned CoQq levels were reported by our group in a recent study (Luna-Sanchez et al,
2015), and we have quoted this article in the manuscript. Additionally, we have now added the total
CoQ levels in kidneys and muscle of Cog9""", Cog9"**** and Coq9***** + CoQ,, mice (Fig. 3 C-D).
These new data may help to clarify the connection between CoQ and SQR.

5. P.5. What is the extent of incorporation of CoQ10 in the mitochondria of fibroblasts
incubated with CoQ107? Is it enough to restore respiratory activities?

We thank the reviewer for pointing out the inadequate explanation about the incorporation of CoQg
in the mitochondria of fibroblasts incubated with CoQ;o. We have added a new experimental group
with CoQo supplementation for 1 day (Fig. 2B). Our results show that SQR is increased after 7 days
of CoQ,o supplementation but not after 1 day of CoQ,o supplementation. These results correlate with
a previous study where we demonstrated that ATP levels were normalized in CoQ o deficient
fibroblast after 7 days of CoQjo supplementation but not after 1 day (Lopez et al, 2010). We have
quoted this article and added a sentence in the results section. Taken together, these data confirm the
prolonged pharmacokinetics of CoQj to reach the mitochondria.

6. Perhaps the subsidiary Fig. 1 (sulfide metabolic pathway) should be better incorporated in
the main manuscript.

The previous Figure S1 is now the Figure 1 in this revised version of the manuscript.
Referee #3
We appreciate the insightful comments of this reviewer.

General comments:

1. The authors state in the Abstract (and infer elsewhere) that "CoA deficiency causes a
reduction in SOR levels ... which leads to an alteration in mitochondrial sulfide
metabolism", and "As a result, biosynthetic pathways of glutamate, serotonin and
catecholamines were altered in the brain, and blood pressure was reduced". Despite this
claim of causality, evidence is lacking. An alternative interpretation is that CoA deficiency
causes a decrease in mitochondrial sulfide metabolism and this triggers a decrease in SOR
levels. In either case, no hard evidence is provided in support of a molecular mechanism
that links CoA deficiency to decreased SQR levels. Further, while it is possible that
decreased SQR is responsible for diminished brain levels of neurotransmitters, Tyr and
other species, this claim is highly speculative, and not supported by data in the present
manuscript. Experimental evidence is needed to establish these inferred direct causal
connections.

We thank the reviewer for suggesting us new experiments in order to find clear experimental
evidences to support our result’s interpretations. We hope that our responses are satisfactory. Note

that for our response we assume that “CoA” is “CoQ” in the reviewer’s text.

Specific comments:

2. Page 6, line 10: refers to a Table S1, which appears to be missing from the manuscript.
Please revise accordingly.

Table S1 is included in the supplementary document.
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3. The use of * vs # notation to show statistical significance is confusing. It is not always
clear which two data points are being compared. The authors should clarify these by using
connecting lines to denote statistical comparisons.

We have edited our figures and all of them contains now connecting lines. We hope that the figures
are clearer now in terms of the statistic analysis.

4. Fig I: The observed CoA-depletion triggered decrease in SOR protein level is more
profound than the decrease in RNA level, and enzymatic activity is even more pronounced
(apparently complete loss in muscle). The molecular basis for SOR inactivation should be
defined experimentally. Does this large decrease in SOR enzymatic activity (as opposed to
protein levels) also occur in the human cell model of SOR deficiency?

As the reviewer noted, SQR is only affected at protein level in CoQ deficient models. Previous
studies demonstrated that CoQ accept electrons from H,S in the reaction catalyzed by SQR.
Therefore, CoQ is essential for the SQR activity. In situations with low levels of CoQ, the SQR
protein may be unstable, increasing its degradation. To be more convincing about that, we have
supplemented the patient’s fibroblasts and Cog9™**** mice with exogenous CoQ, (Fig. 3). After the
treatment, SQR increased both in vitro and in vivo, confirming that the stability of SQR is strongly
dependent of the CoQ levels. Therefore, we believe that our study demonstrate the connection
between CoQ and SQR in humans and mice.

5. Fig 2B: This is a crucial experiment to show direct connection between the CoQ level and
SOR expression. However, an increase in SOR levels is only shown after 7 days of
treatment. How quickly is SOR protein abundance restored by CoQ supplementation? Is
SOR activity concomitantly restored?

We have added a new experimental group with CoQ, supplementation for 1 day (Fig. 2B). Our
results show that SQR is increased after 7 days of CoQ, supplementation but not after 1 day of
CoQ supplementation. These results correlate with a previous study where we demonstrated that
ATP levels were normalized in CoQ, deficient fibroblast after 7 days of CoQ o supplementation but
not after 1 day (Lopez et al, 2010). We have quoted this article and added a sentence in the results
section. Taken together, these data confirm the prolonged pharmacokinetics of CoQj to reach the
mitochondria. We have not included the SQR activity in fibroblasts because our enzymatic method
requires a huge amount of isolated mitochondria, so it is not sensitive enough to measure the activity
in skin fibroblasts. However, Dr. Quinzii is simultaneously submitting a manuscript for a possible
back-to-back publication. In that manuscript, Dr. Quinzii indirectly measures SQR activity in the
patients’ fibroblasts and, importantly, their results show that SQR activity correlates with the CoQ
in the patients’ fibroblasts. Those results are similar to our data in mice tissues.

6. Fig 34, B: The Western blots have very high background signal, high variability and
VDAC bands are not clearly separated. This raises concern about the accuracy of
quantification. TST protein levels in muscle seem to have been omitted. Is this because the
levels are too low for detection?

We have repeated the western blots of TST to have better images (note that the previous Fig. 3 is the
Fig 4 in the revised version of the manuscript). We have now added the TST protein levels in
muscle. Moreover, we have performed additional experiments to quantify the levels of the other
enzymes of the mitochondrial hydrogen sulfide oxidation pathway, SDO (ETHE1) and SO (SUOX),
in cerebrum, kidneys and muscle of Cog9""*, Cog9***** and Coq99*** mice. These results, which
are shown in the Figure 4, confirm that cerebrum of Cog9***** mice is the tissue with more
accentuated disruption in the mitochondrial hydrogen sulfide oxidation pathway.

7. Fig 3C: Most significant increase in TST activity is observed in cerebrum, but the authors
were unable to detect SOR expression or activity in this tissue. Meanwhile the effect is
minimal in the kidney and absent from the muscle. Fig 1 shows significant decreases in
SOR activity in these tissues. Does this indicate a TST response independent of SOR?

We thank the astute reviewer for noting the discrepancy. As it has been previously reported, the
abundance of SQR in mouse cerebrum is very low (Geiger et al, 2013) (http://pax-
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db.org/protein/2093754/Sqrdl). For this reason, we could not detect SQR in cerebral homogenates.
Because SQR is localized in mitochondria, we decided to isolate cerebral mitochondria and try to
detect the SQR in this enriched fraction. As we show in Figure 2D, we were able to detect SQR in
isolated mitochondria, and more important, our results show that SQR levels were severely reduced
in cerebrum of Cog9?”* mice. These new results support the idea that TST response is dependent on
SQR. In fact, the cerebrum, which has the lowest levels of SQR, shows the most accentuated
response in the enzymes of the mitochondrial hydrogen sulfide oxidation pathway (Fig. 4).

8. Page 6, para 2: The title "Low SOR activity induces an increase in TST activity" can
mislead the reader to thinking that this relationship is cell-autonomous. Please revise for
clarity.

With the incorporation of the new results the title is now “Low SQR activity induces changes in the
proteins involved in the mitochondrial hydrogen sulfide oxidation pathway”.

9. In the Discussion (page 10), the authors suggest that an increase in circulating H2S may
cause the observed increase in TST. This hypothesis can be tested experimentally by
increasing blood H2S levels by treatment with an H2S donor molecule.

We thank the reviewer for suggesting us this interesting experiment. We have supplemented control
fibroblasts and mice with the H,S donor GYY4137. However, TST was not increased in response to
the H,S donor (Fig. 7 B-D), suggesting that the increase in TST was not due to an accumulation of
H,S. Most likely is that the induction TST is a response to the low SQR levels. In fact, we were able
to detect SQR in cerebral mitochondria, and more important, our results show that SQR levels were
severely reduced in cerebrum of Cog99”* mice. We describe and discuss these results in the
manuscript.

We also used this experimental approach to quantity some neurotransmitters in the cerebrum of
control mice after two weeks of supplementation with the H,S donor GYY4137 (Fig. 7).
Interestingly, our results suggest that the changes observed in the levels of some neurotransmitters in
the cerebrum of Cog9***** mice may be due to the increase in H,S. These results are in agreement of
previous studies that are quoted in the discussion.

10. Fig 5C: Surprisingly, depletion of CoQ and SQR activity was associated with only a very
modest decrease in GSH levels. For a more complete analysis, the authors should also
quantify oxidized GSH (i.e., GSSG) and determine the GSH/GSSG ratio as a better
indicator of redox status.

We have determined GSSG/GSH ratio and the results are included in Fig S3.

11. Fig S1: Describes the sulfide oxidation pathway, but omits the key enzyme ETHE]1. Please
revise the Fig to include ETHEI.

We apologize because the nomenclature of the enzymes involved in sulfide oxidation pathway is
confused. ETHE1 is SDO. Our previous Fig S1 (now Fig 1) includes now the different names used
for these enzymes.

REFERENCES

Geiger T, Velic A, Macek B, Lundberg E, Kampf C, Nagaraj N, Uhlen M, Cox J, Mann M (2013)
Initial quantitative proteomic map of 28 mouse tissues using the SILAC mouse. Mol Cell
Proteomics 12: 1709-1722

Lopez LC, Quinzii CM, Area E, Naini A, Rahman S, Schuelke M, Salviati L, DiMauro S, Hirano M
(2010) Treatment of CoQ(10) deficient fibroblasts with ubiquinone, CoQ analogs, and vitamin C:
time- and compound-dependent effects. PLoS One 5: 11897

Luna-Sanchez M, Diaz-Casado E, Barca E, Tejada MA, Montilla-Garcia A, Cobos EJ, Escames G,

Acuna-Castroviejo D, Quinzii CM, Lopez LC (2015) The clinical heterogeneity of coenzyme Q10
deficiency results from genotypic differences in the Coq9 gene. EMBO Mol Med

© EMBO



EMBO Molecular Medicine Peer Review Process File - EMM-2016-06345

2nd Editorial Decision 16 October 2016

Thank you for the submission of your revised manuscript to EMBO Molecular Medicine and many
apologies again for the delay in reaching a decision due in part to reviewer delays, but most
crucially, to the glitch in our system that effectively hid your manuscript from me.

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) I note there are various duplications in the data set, as confirmed by your provided source data
files. I appreciate that these are control lanes repeated in the figures for clarity in correlation with
quantifications. However, to avoid future post-publication issues and in the paramount interest of
clarity and transparence, I must ask you to clearly declare and explain each of these occurrences in
the figure legends.

2) I found it difficult to match appropriate control bands to source data in fig. 4C. Please indicate
them better in the source data file.

3) Please provide the source data as individual files for EACH figure.

4) The references to the "SI" items need to be changed to "Appendix Figure S1".... and all current SI
files together have to be made one Appendix PDF including a ToC as per the author guidelines.

5) If possible, please provide a better quality image for Fig. 2F.
6) Please include a running title in the title page.

7) The manuscript must include a statement in the Materials and Methods identifying the
institutional and/or licensing committee approving the experiments, including any relevant details
(like how many animals were used, of which gender, at what age, which strains, if genetically
modified, on which background, housing details, etc). We encourage authors to follow the ARRIVE
guidelines for reporting studies involving animals. Please see the EQUATOR website for details:
http://www.equator-network.org/reporting-guidelines/improving-bioscience-research-reporting-the-
arrive-guidelines-for-reporting-animal-research/. Please make sure that ALL the above details are
reported in the manuscript.

Finally, I would also like to mention that the accompanying manuscript is also undergoing a final
minor revision (but will not delay the publication of your manuscript).

Please submit your revised manuscript within two weeks. I look forward to seeing a revised form of
your manuscript as soon as possible.

okdak Reviewer's comments **#%#

Referee #2 (Remarks):

The authors have replied in a very detailed way and performed additional experiments to cope with
the requests of this reviewer. The manuscript is now very convincing and conveys a clear important
message.

Referee #3 (Remarks):

The authors have satisfactorily addressed all prior reviewer's concerns with new findings and revised

text. The manuscript now makes a compelling case for CoQ levels as a physiological determinant of
the sulfide oxidation pathway activity and enzyme expression.
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2nd Revision - authors' response 17 October 2016

We appreciate the positive comments from the reviewers and you regarding our manuscript number
EMM-2016-06345 entitled “CoQ Deficiency Causes Disruption of Mitochondrial Sulfide Oxidation,
a new Pathomechanism Associated to this Syndrome”. We made the required changes. Our specific
responses are listed below.

1) I note there are various duplications in the data set, as confirmed by your provided source
data files. I appreciate that these are control lanes repeated in the figures for clarity in
correlation with quantifications. However, to avoid future post-publication issues and in
the paramount interest of clarity and transparence, I must ask you to clearly declare and
explain each of these occurrences in the figure legends.

In the legend of figure 4 we now specify that “Images of Figures 4C, F and I were obtained from the
same membrane after stripping and re-blotting”. In the legend of figure 7 we now specify that
“Images of Figures 7A and B were obtained from the same membrane after stripping and re-
blotting”.

2) 1 found it difficult to match appropriate control bands to source data in fig. 4C. Please
indicate them better in the source data file.

The loading controls in figures 4G and 4H where different to the ones provided in the source data.
These errors were due to the last changes performed in this figure after the resubmission. The
correct loading controls were the ones provided in the source data file. Therefore, we have made the
loading control modifications in the main figures 4G and 4H. These modifications do not change
any result. Additionally, we have now included a note in the source data of each figure indicating
the lines that were represented in the main figures.

3) Please provide the source data as individual files for EACH figure.
We have now included individual source data files for each figure.

4) The references to the "SI" items need to be changed to "Appendix Figure S1".... and all
current Sl files together have to be made one Appendix PDF including a ToC as per the
author guidelines.

All “SI” figures and tables are now referred as “Appendix Figure S” or “Appendix Table S1” in the
text and the table and figures are included in one single pdf.

5) If possible, please provide a better quality image for Fig. 2F.
SQR has low expression in muscle. All SQR images in muscle are similar.
6) Please include a running title in the title page.
The running title is now included in the title page.

7)  The manuscript must include a statement in the Materials and Methods identifying the
institutional and/or licensing committee approving the experiments, including any relevant
details (like how many animals were used, of which gender, at what age, which strains, if
genetically modified, on which background, housing details, etc). We encourage authors to
Jfollow the ARRIVE guidelines for reporting studies involving animals. Please see the
EQUATOR website for details: http://www.equator-network.org/reporting-
guidelines/improving-bioscience-research-reporting-the-arrive-guidelines-for-reporting-
animal-research/. Please make sure that ALL the above details are reported in the
manuscript.

We have completed some missing information in the material and methods section according to the
Equator guidelines.
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Reporting Checklist For Life Sciences Articles

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

A- Figures
1. Data
The data shown in figures should satisfy the following conditions:

= 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 only for independent experiments and sample sizes where the
application of statistical tests is warranted (error bars should not be shown for technical replicates)
when n is small (n < 5), the individual data points from each experiment should be plotted alongside an error
bar.
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

>
>
>
>

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

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

the assay(s) and method(s) used to carry out the reported observations and measurements

an explicit mention of the biological and chemical entity(ies) that are being measured.

an explicit mention of the biological and chemical entity(ies) that are altered/varied/perturbed in a
controlled manner.

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

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

a statement of how many times the experiment shown was independently replicated in the laboratory.
definitions of statistical methods and measures:

* common tests, such as t-test (please specify whether paired vs. unpaired), simple x2 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.

>
>
>
>
>
>
>

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

Please ensure that the answers to the following questions are reported in the manuscript itself. We encourage you
to include a specific subsection in the methods section for statistics, reagents, animal models and human subjects.

In the pink boxes below, provide the page number(s) of the manuscript draft or figure legend(s) where
the information can be located. Every question should be answered. If the question is not relevant to

your research, please write NA (non applicable).

USEFUL LINKS FOR COMPLETING THIS FORM

http://embomolmed.embopress.org/authorguide
http://www.antibodypedia.com

http://1degreebio.org

http://www.equator-network.org/reporting-guidelines/improving-bioscien

http://grants.nih.gov/grants/olaw/olaw.htm
http://www.mrc.ac.uk/Ourresearch/Ethicsresearchguidance/Useofanimals

http://ClinicalTrials.gov
http:,
http://www.consort-statement.org/checklists/view/32-consort/66-title

'www.consort-statement.or,

http://www.equator-network.org/reporting-guidelines/reporting-recomm:
http://datadryad.org

http://figshare.com

http://www.ncbi.nlm.nih.gov/gap

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

http://biomodels.net/

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

B- Statistics and general methods

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

Effect size was calculated using the application available in
http://www.biomath.info/power/ttest.ntm

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

Number of animals in each group were calculated in order to detect gross ~60%
changes in the biomarkers measurements (based upon alpha=0.05 and power of
beta=0.8). We used the application available in
http://www.biomath.info/power/index.htm

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

All animals were included in the analysis

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.

Animals were genotyped and randomly assigned in experimental groups in
separate cages by the technitian of the animal facility . The investigator did not
participate in this step.

For animal studies, include a about evenifnor ion was used.

Animals were randomly assigned in experimental groups. Data were randomly.
collected and processed as well.

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.

Animals were randomly assigned in experimental groups in separate cages by the
technitian of the animal facility. The investigator did not participate in this step.

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

No blinding was done

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

Yes, they are

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

We have assumed that values are sampled from Gaussian distribution. We have
checked the Gaugassian distribuition using GraphPad Software:
http://graphpad.com/quickcalcs/probabilityl.cfm

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

Yes, there is

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

Yes, it is

C- Reagents

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
lid profile. e.g., Antibodypedia , 1DegreeBio

The following primary antibodies were used: anti-SQRDL (Proteintech, 17256-1-
AP)(Modis et al., FASEB J 2013), anti-TST (Proteintech, 16311-1-AP)(Roman et al.,
Antioxid Redox Signal 2013), Anti-SUOX (Proteintech, 15075-1-AP)(Roman et al.,
Antioxid Redox Signal 2013), anti-ETHE1 (Sigma, HPA029029) anti-GPx4 (Abcam,
ab125066)(Friedmann Angeli JP et al., Nat Cell Biol 2014) , anti-GRd (Santa Cruz
Biotechnology, sc-32886)(Ortiz F et al., J Pineal Res 2016), anti-VDAC1 (Abcam,
ab14734) and anti-GAPDH (Santa Cruz Biotechnology, sc-166574) (Garcia-Corzo
et al., Hum. Mol. Genet. 2013).

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

Human skin fibroblasts from controls and patients with mutation in PDSS2,
COQ2, COQ4 and COQY were used inthis study. The cells were free of
mycoplasma.

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



D- Animal

| Models

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.

Coq9+/+, Coq9R239X and Coq9Q95X mice were used in the study. All mice have a
mix of C57BL/6N and C57BL/6) genetic background

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

Mice were housed in the Animal Facility of the University of Granada under an
SPF zone with lights on at 7:00 AM and off at 7:00 PM. Mice had unlimited access
to water and rodent chow. All experiments were performed according to a
protocol approved by the Institutional Animal Care and Use Committee of the
University of Granada (procedures CEEA 2009-254 and 2010-275) and were in
accordance with the European Convention for the Protection of Vertebrate
Animals used for Experimental and Other Scientific Purposes (CETS # 123) and
the Spanish law (R.D. 53/2013).

10. We recommend consulting the ARRIVE guidelines (PLoS Biol. 8(6), €1000412,
2010) to ensure that other relevant aspects of animal studies are adequately reported. See author
guidelines, under ‘Reporting Guidelines’ . See also: NIH

and MRC recommendations. Please confirm compliance.

 confirm the compliance of these recommendations

E- Human Subjects

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 Il and Ill randomized controlled trials, please refer to the CONSORT flow diagram
and submit the CONSORT checklist with your submission. See author
guidelines, under ‘Reporting 7

17. For tumor marker prognostic studies, we recommend that you follow the REMARK reporting guidelines|
. See author guidelines, under ‘Reporting Guidelines’

F- Data Accessibility

G- Dual u.

18. Provide accession codes for deposited data. See author guidelines, under ‘Data Deposition”

Data deposition in a public repository is mandatory for:
a. Protein, DNA and RNA sequences

b. Macromolecular structures

c. Crystallographic data for small molecules

d. Functional genomics data

e. Proteomics and molecular interactions

19. D is strongly r ded 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

or Figshare b

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

or EGA

21. As far as possible, primary and referenced data should be formally cited in a Data Availability section:

Examples:

Primary Data

Wetmore KM, Deutschbauer AM, Price MN, Arkin AP (2012). Comparison of gene expression and mutant
fitness in Shewanella oneidensis MR-1. Gene Expression Omnibus GSE39462

Referenced Data

Huang J, Brown AF, Lei M (2012). Crystal structure of the TRBD domain of TERT and the CR4/5 of TR.
Protein Data Bank 4026

AP-MS analysis of human histone deacetylase interactions in CEM-T cells (2013). PRIDE PXD000208

22. Computational models that are central and integral to a study should be shared without restrictions
and provided in a machine-readable form. The relevant accession numbers or links should be provided.
When possible, standardized format (SBML, CellML) should be used instead of scripts (e.g. MATLAB).
[Authors are strongly encouraged to follow the MIRIAM guidelines and deposit
their model in a public database such as Biomodels or JWS Online

. If computer source code is provided with the paper, it should be deposited in a public repository|

or included in y information.

se research of concern

23. Could your study fall under dual use research restrictions? Please check biosecurity documents
and list of select agents and toxins (APHIS/CDC) . According to

our biosecurity guidelines, provide a only if it could.

No, it could not.




