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1st Editorial Decision 07 April 2016

Thank you for the submission of your manuscript to EMBO Molecular Medicine. We have now
received comments from the three Reviewers whom we asked to evaluate your manuscript

You will see that all three Reviewers provide thoughtful, detailed evaluations, are quite supportive
of your work, and acknowledge its potential interest and importance. However, they also quite
strikingly converge, albeit coming from different angles, on an fundamental issue that prevents us
from considering publication at this time. I refer specifically to the missing causal link between
Fnipl and miR-499 in fibre metabolism and by extension the disconnection between the effects of
miR-499, Fnipl and PGC-1a and the observations in the mdx mice.

The reviewers also mention additional, less critical concerns that would also need to be addressed.
In conclusion, while publication of the paper cannot be considered at this stage, we would be
pleased to consider a suitably revised submission, provided that the Reviewers' concerns are
addressed.

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, as outlined above and clearly addressing the crucial mechanistic and causal connection

issues mentioned by the reviewers, in the next version of the manuscript.

As you know, EMBO Molecular Medicine has a "scooping protection" policy, whereby similar
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findings that are published by others during review or revision are not a criterion for rejection.
Although I clearly do not foresee such an instance in this case, 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.

Please note that 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 also suggest that you carefully adhere to our guidelines for publication in your next version,
including presentation of statistical analyses and our new requirements for supplemental data (see
also below) to speed up the pre-acceptance process in case of a favourable outcome.

Finally, please note that we now mandate that all corresponding authors list an ORCID digital
identifier. You may do so though our web platform upon submission and the procedure takes <90
seconds to complete. We also encourage the co-authors to supply an ORCID identifier, which will
be linked to their name for unambiguous name identification.

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

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

Referee #1 (Comments on Novelty/Model System):

The quality of the data is high and the appropriate mouse models and assays have been used.
However, there appears to be a disconnect between the effect of miR-499, FNIP1 and PGC-1a
(which does not influence fiber type) and the observed effect in the MDX mice, which involves an
effect on fiber type.

Referee #1 (Remarks):

This manuscript describes the role of miR-499 in regulating skeletal muscle fiber type via a FNIP1-
dependent mechanism. The authors identified PGC-1a among the upregulated genes in the miR-499
transgenic muscles, which appeared to be unrelated to muscle fiber type. This effect was due to a
downregulation of FNIP1 and a subsequent effect on AMPK. Next the authors go on to show that
reintroducing miR-499 in MDX mice activates the slow-oxidative muscle fiber type and improves
muscle function.

This is well taken care of manuscript that shows a clear effect of miR-499 on muscle fiber type and
FNIP1. However, it is unclear whether these 2 mechanisms are related. There are several key
questions that need to be answered.

Comments:

- The authors use MCK-miR-499 transgenic animals to study the effect of miR-499 in skleletal
muscle. This promoter drives the expression of miR-499 in all muscle types but induces a variable
amount of overexpression in the different muscles. Is there an observable difference in effect
between the different muscle types?

- In Figure2 the authors show the upregulated genes. What about the downregulated genes? These
should also be shown an indicated whether there are predicted targets for miR-499 among them.

- What does the change in LDHs mean in response to miR-499 overexpression?

- In Figure 3 the authors show that miR-499 overexpression leads to an increase in PGC-1a, which
appears to be disconnected from muscle fiber type identity. Is this true for all muscle types?

- The authors show that FNIP1 is a direct target of miR-499 and responsible for the effect on PGC-
1a via the phosphorylation of AMPK. Is the effect on PGC-1a blocked is AMPK is reduced?
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- In Figure 6 the authors show a reduction in miR-499 in the MDX mice. However Figure 6¢
appears to show a slight increase in PGC-1a in these mice. Can the authors explain this?

- Since miR-499 is downregulated in the MDX mice the authors should show an effect on FNIP1,
pAMPK and PGCla and also whether this is reversed by miR-499 overexpression. Since there is an
effect on fiber type, the observed protective effect in the MDX mice by overexpression of miR-499
might not be due to FNIP1 regulation.

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

The authors attempt to show that the miR499 act through PGCla and Fnipl. To do so they used a
PGC1-a KO murine model and miR499 Tg murine model, as well as a siRNA strategy for in vitro
model of Fnipl KD. The authors are suggesting that miR499 inhibits the expression of Fnipl and
thus up-regulates PGCl1-a.

To reach such a conclusion, there is an important experiment missing. Indeed to confirm that
miR499 has a key role the co-regulation of mitochondrial metabolism and fibre type, the authors
should inhibit the expression of miR499 and confirm that PGCla is affected in such conditions, as
well as the expression of Fnip1. In addition an inhibition of miR499 and Fnip1 should abolished the
effect of each other. This type of experiments would increase the strength of the paper.

Referee #2 (Remarks):

Liu et al. describe a very interesting mechanism in the muscle field, linking the mitochondrial
content and the fibre type. Based on the literature, they hypothesize that miR-499 and miR208b
could be involved in the control of the mitochondrial biogenesis during fibre type switch. To test
this hypothesis they studied the co-expression of miR499 and miR208b with Myh7 and Myh7b, and
with the mitochondrial activity. Subsequently, all the paper is studying the role of miR499 on the
mitochondrial metabolism. The authors attempt to show that the miR499 act through PGCla and
Fnipl. To do so they used a PGC1-a KO murine model and miR499 Tg murine model, as well as a
siRNA strategy for in vitro model of Fnipl KD. The authors are suggesting that miR499 inhibits the
expression of Fnipl and thus up-regulates PGCl1-a.

To reach such a conclusion, there is an important experiment missing. Indeed to confirm that
miR499 has a key role the co-regulation of mitochondrial metabolism and fibre type, the authors
should inhibit the expression of miR499 and confirm that PGCla is affected in such conditions, as
well as the expression of Fnip1. In addition an inhibition of miR499 and Fnip1 should abolished the
effect of each other. This type of experiments would increase the strength of the paper.

There are also some other points that need to be clarified, see below.

Points to clarify:

In the introduction the authors say that miR499 and miR208b might both be involved in the co-
regulation of mitochondrial content and fibre type, and yet the authors just described the role of
miR499.

- Figure 1A: The authors should show that the gene use to normalize the sample does not vary
between sample. In addition, they should show that this gene is the best out of 5 for normalization
(see ref Bustin et al., Clinical Chemistry 55:4 ; 611-622 (2009))

- Figure 1F: description of the lactate level measurements in blood samples is missing.
- Gene array: which stat were used? Anova, T-test ? I'm guessing the authors are meaning that they
have analysed 3 independent samples per group. In addition, what Bio pathway means? Did the

authors use only the Gene Ontology annotation? And if so how?

- Figure 2A: How big of the gene list was to upload to David Database? Was it a list of 100, 1000
genes? Was there another cut off than P<0.05 and 1.3 fold change used for this study?
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- Figure 2G: the authors need to give a robust quantification of the percentage of MHC-I, as well as
for the SDH staining and GPDH.

- Figure 3C: quantification of the cytochrome C level is missing

- Figure 6: miR499 compensate the mitophagy in mdx muscle and thus improve their muscle
contractile capacity and frailty, results that corroborate with the literature.

-Supplemental figure 4: The authors should explain more clearly how they define a list of potential
target for miR499: the Venn diagram suggests 10 genes, and yet 20 genes were tested by luciferase
assay.

Referee #3 (Remarks):

The manuscript by Liu et al. describes the metabolic effects of miR-499 in skeletal muscle. miR-499
was already reported to drive type I myosin expression. Here, the authors demonstrate that miR-499
positively regulates muscle oxidative metabolism which plays a protective role in a dystrophic
background. Mechanistically, miR-499 targets Fnipl, an AMPK interacting protein which regulates
muscle fiber composition and mitochondrial function through PGC-1alpha.

Overall the study is interesting and well executed. Of note, experiments were conducted exclusively
in vivo or ex vivo. However, intriguing observations are sometimes not supported by compelling
evidence. For example, a causal link between Fnipl and miR-499 in determining fiber metabolism is
missing. In addition, non-homogenous oxygen consumption rate measurements prevent comparisons
between different mouse models and muscles.

Specific remarks:

OCR measurements are performed in myofibers, myotubes or isolated mitochondria in different
experiments. However, the use of homogenous biological samples is compulsory in order to make
comparisons between different models possible. For the same reason, a homogenous protocol of
OCR measurements should be used throughout the study. Finally, OCR measurements should be
performed in MCK-miR-499 versus NTG muscle samples.

Figure 2:

Analysis of MCK-miR-499 muscle metabolism should be completed.

mRNA expression data suggesting increased fatty acid uptake and glucose oxidation should be
validated by quantitative analysis of these parameters.

Quantification of the number of ATPase, SDH and GPDH positive fibers should be performed in
complete transversal muscle sections. Is mitochondrial activity due to increased mitochondrial
number, as suggested by the increased PGC-1alpha activity? Mitochondrial DNA content should be
measured.

Figure 3:

Additional experiments should be performed in order to determine to which extent PGC-1alpha
deletion reverts miR-499 phenotype. Is OCR perturbed in 499Tg/PGC-1alpha KO muscles? Are
fatty acid uptake and glucose oxidation impaired? Is mitochondrial DNA content reduced? Is
ATPase, SDH and GPDH activity changed?

Figure 5:

The causal link between Fnipl expression and miR-499 phenotype should be demonstrated.
Overexpression of Fnipl in MCK-miR499 muscles, which could be acutely achieved, should be
performed and metabolic parameters (OCR, mitochondrial content and activity, fatty acids and
glucose oxidation) should be measured.

In addition to Fnipl mRNA analysis, Fnipl protein expression should be measured in Fnipl siRNA-
transfected myotubes.

Figure 6:

Is Fnipl involved in the protection exerted by miR-499 on mdx mice? Fnip1 expression should be
measured in mdx/499Tg muscles.

In addition to increased number of central-nucleated fibers, also fiber size heterogeneity is
augmented in mdx versus control animals. Is this parameter quantitatively reverted by miR-499
expression?

OCR should be measured in mdx/499Tg versus mdx samples. In addition, parameters indicative of
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oxidative metabolism should be measured (as before, mitochondrial content and activity, fatty acids
and glucose oxidation).

Mdx myofibers are especially susceptible to damage induced by eccentric contractions, such as
those produced by downhill running. For this reason, exercise performance measurements upon
repeated bouts of downhill running would be more informative.

1st Revision - authors' response 15 June 2016

Itemized Responses to Reviewer #1
“Referee #1 (Comments on Novelty/Model System):
The quality of the data is high and the appropriate mouse models and assays have been
used. However, there appears to be a disconnect between the effect of miR-499, FNIP1
and PGC-1a (which does not influence fiber type) and the observed effect in the MDX
mice, which involves an effect on fiber type.
Referee #1 (Remarks):
This manuscript describes the role of miR-499 in regulating skeletal muscle fiber type
via a FNIP1-dependent mechanism. The authors identified PGC-1a among the
upregulated genes in the miR-499 transgenic muscles, which appeared to be unrelated
to muscle fiber type. This effect was due to a downregulation of FNIPI and a
subsequent effect on AMPK. Next the authors go on to show that reintroducing miR-
499 in MDX mice activates the slow-oxidative muscle fiber type and improves muscle
function.
This is well taken care of manuscript that shows a clear effect of miR-499 on muscle
fiber type and FNIPI.

We wish to thank the Reviewer for a critical and constructive review. Our itemized
responses to the issues raised are provided below:

“This is well taken care of manuscript that shows a clear effect of miR-499 on muscle fiber
type and FNIP1.”

Thank you for the positive comment.
Major comments:

1. However, it is unclear whether these 2 mechanisms are related. There are several key
questions that need to be answered.”

The Reviewer raises the important question about the relative roles of miR-499 and
Fnip1/PGC-1a signaling in the observed rescue of the mdx phenotype. We submit that
based on our results and that of the published literature that it is difficult, if not impossible,
to sort out the relative contribution between these two key components of the regulatory
cascade that has been unveiled in this work. First, we have demonstrated in the original
Figure 6 that PGC-1a is dramatically upregulated in mdx/miR-499Tg muscle. In addition,
we have added new data demonstrating that Fnip1 protein levels are decreased in miR-
499/mdx muscle (revised Fig. 6C). These results indicate a strong correlation, at the very
least, between Fnipl/ PGC-1a signaling and miR-499 levels in the mdx model
experiments. Secondly, it should be noted that there is significant published evidence that
PGC-1a and Fnipl impact the mdx phenotype (work by others). Specifically, activation of
PGC-1a in skeletal muscle has been shown to improve muscular dystrophy (Handschin et
al., Genes Dev. 2007; 21(7):770-83; Selsby et al., PLoS One. 2012;7(1):e30063; Chan et
al., Skelet Muscle. 2014, 4(1):2). In addition, Fnip1 knockout mice on an mdx genetic
background reduce the mdx phenotype (Reyes et al., Proc Natl Acad Sci U S A.
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2015;112(2):424-9). Taken together, we conclude that whereas a shift in fiber type is also a
key component of the “rescue” response, linkage to appropriate energetics is likely
necessary. Indeed, this coordinate response is an important aspect of the message in this
work, given that it could be an appealing target that coordinates multiple pathways towards
reversing muscle diseases, including muscular dystrophy. These points have been clarified
and re-emphasized in the revised Discussion (page 21, top paragraph).

2. “The authors use MCK-miR-499 transgenic animals to study the effect of miR-499 in
skeletal muscle. This promoter drives the expression of miR-499 in all muscle types but
induces a variable amount of overexpression in the different muscles. Is there an
observable difference in effect between the different muscle types?”

Our data indicates that the miR-499-mediated regulation of oxidative fiber type is relevant
to multiple muscle types based on the following: (1) we have added new data
demonstrating that the slow-twitch contractile gene expression is increased in all soleus,
gastrocnemius (GC), and white vastus (WV) muscles (the latter two are quite marked) in
the MCK-miR-499 mice (revised Fig. EV2C); (2) as shown in original Supplemental
Figure 1C, the protein levels of PGC-1a and myoglobin are also increased in multiple
muscle types in the MCK-miR-499 mice (revised Fig. EV1C). Interestingly, the induction
of the mitochondrial related program (such as PGC-1a and myoglobin) appears to be much
greater in fast-twitch (WV and GC) muscle than in slow-twitch (soleus).

3. “In Figure2 the authors show the upregulated genes. What about the downregulated
genes? These should also be shown an indicated whether there are predicted targets
Jor miR-499 among them.”

The downregulated genes (a total of 2105 genes, Fold change < -1.2) were displayed in the
venn diagram in original Supplemental Figure 4. As requested, we have now added a new
table showing downregulated miR-499 targets, predicted by TargetScan and MicroCosm,
in MCK-miR-499 muscle (Appendix Table S3). A total of 120 miR-499 mRNA targets
predicted by Target-Scan and MicroCosm were depressed in MCK-miR-499 GC muscle,
including the well-established miR-499 target, Sox6. Thus, miR-499 activation in skeletal
muscle is associated with downregulation of putative muscle mRNA targets.

4. “What does the change in LDHs mean in response to miR-499 overexpression?”

We demonstrated previously that lactate dehydrogenase B (Ldhb), a glucose oxidation
biomarker, is linked to mitochondrial oxidative capacity in mice (Gan et al, Genes Dev.
2011;25(24):2619-30). The Ldhb/Ldha gene expression ratio is increased in MCK-miR-
499 muscle. These results were of interest because the Ldhb isoenzyme favors the reaction
that converts lactate to pyruvate which, in turn, provides substrate for the mitochondrial
TCA cycle (glucose oxidation), whereas Ldha favors the reverse reaction to produce lactate
from pyruvate generated by glycolysis. Therefore, miR-499 drives an LDH isoenzyme shift
that diverts pyruvate into the mitochondrion to fully catabolize glucose for maximal ATP
production, contributing to enhanced exercise capacity and mitochondrial activity, and
decreased post-exercise blood lactate in MCK-miR-499 mice. This point is further
emphasized in the revised Discussion (page 20, top paragraph).

5. “In Figure 3 the authors show that miR-499 overexpression leads to an increase in
PGC-1a, which appears to be disconnected from muscle fiber type identity. Is this true
for all muscle types?”

We agree that there is a disconnect between miR-499 and PGC-1a on muscle fiber type

identity as provided in the original manuscript Figure 3D and Supplemental Figure 3, and
in the original text, page 10, top paragraph. Our current and published results indicate that
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PGC-1a, while capable of stimulating miR-499-mediated shifts in fiber type, is dispensable
for this process. We found no decrease in MHC1 percentage in the GC muscle of
499Tg/PGC-1a mKO mice compared to MCK-miR-499 mice (original Fig. 3D). Similar
observations were made in the soleus muscle of the 499Tg/PGC-1a mKO mice (original
Supplemental Fig. 3). We have provided further experimental data demonstrating that the
expression of slow-twitch muscle fiber genes was activated by miR-499 but not affected by
disruption of PGC-1a in all soleus, GC, and WV muscle. These new results further support
our conclusion that PGC-1a is dispensable for the miR-499-mediated induction in slow-
twitch muscle fiber type in multiple muscle types across a range of fiber type proportions
and oxidative capacity. The new data have been added to revised Fig. EV2C and in the text
(page 10, bottom paragraph).

6. “The authors show that FNIPI is a direct target of miR-499 and responsible for the
effect on PGC-1a via the phosphorylation of AMPK. Is the effect on PGC-1a blocked is
AMPK is reduced?”

Thank you for this query. To determine whether AMPK signaling is involved in this
mechanism, the effect of AMPK inhibitor compound C was assessed together with the
presence of Fnipl siRNA-mediated knockdown. As predicted, we have found that AMPK
inhibition abolished the Fnipl siRNA-mediated induction of PGC-1a mRNA. These results
further establish the importance of AMPK in this mechanism. These new data are included
in a revised Fig. 5C and in the text (page 13, top paragraph).

7. “In Figure 6 the authors show a reduction in miR-499 in the MDX mice. However
Figure 6¢ appears to show a slight increase in PGC-1a in these mice. Can the authors
explain this?”

The Reviewer raises an important point. However, we DO NOT believe that PGC-1a
protein levels are significantly increased in mdx muscle. There are several lines of
evidence supporting this. First, it should be noted that PGC-1a protein levels are hardly
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detectable in WT GC muscle. A PGC-1a Western Blot in mdx muscle (see Fig. 1A and 1B
below) shows a slight increase in an upper none-specific band (see also original Fig.
EV2A). Whereas no difference in PGC-1a protein levels was observed in the GC muscle of
mdx mice compared to WT controls, probably due to very low basal PGC-1a levels,
activation of miR-499 in mdx muscle resulted in dramatic increase in expression of PGC-
la. The quantification of PGC-1a Western Blot is included in the revised Fig. 6C. Indeed,
the known PGC-1a targets, including Cycs, Cox7al, Ldhb, are decreased in mdx muscle
compared to WT control (see Fig. 1C below), which is consistent with previously reported
findings that PGC-1a is decreased in mdx muscle (Matsakas et al., FASEB
J.2013;27(10):4004-16). We have replaced the original Figure 6C with the new PGC-1a
gel to clarify this point.

8. “Since miR-499 is downregulated in the MDX mice the authors should show an effect
on FNIPI1, pAMPK and PGCla and also whether this is reversed by miR-499
overexpression. Since there is an effect on fiber type, the observed protective effect in
the MDX mice by overexpression of miR-499 might not be due to FNIPI regulation.”

We agree that it is important to show the effect of miR-499 on Fnip1/PGC-1a signaling in
the mdx model. We have provided the following points and additional experimental data as
requested. First, we have added new data demonstrating that Fnip1 protein showed

a trend towards increase in mdx muscle but significantly suppressed in mdx/miR-499Tg
muscle. These important new data, consistent with our mechanistic model, have been
added to the revised Fig. 6C and in the text (page 15, top paragraph). Second, we found an
increase in p-AMPK levels in mdx muscle and this is reversed by miR-499 activation. The
activation of p-AMPK is consistent with cellular sensing of relative energetic deficiency
within mdx dystrophic myofibers and with previous reports (Pauly et al, Am J Pathol.
2012, 181(2):583-92). We speculate that the energetic deficiency state in mdx myofibers
would trigger the ADP/ATP sensor AMPK signaling, and the correction of AMPK activity
in mdx/miR-499Tg muscle could also reflect a restored energy production capacity. The
new AMPK data have been added to the revised Fig. EV4A and in the text (page 15, top
paragraph).

Finally, we believe that the coordinated regulation of both muscle fiber type and
Fnip1/PGC-1a-dependent mitochondrial function by miR-499 ameliorates mdx muscular
dystrophy. Our findings suggest that Fnip1/PGC-1a is highly related to the prevention of
muscular dystrophy in mdx/miR-499Tg model. This point has been re-enforced and
clarified in the revised Discussion (page 21, top paragraph).

Itemized Responses to Reviewer #2
Referee #2 (Comments on Novelty/Model System):
The authors attempt to show that the miR499 act through PGCla and Fnipl. To do so
they used a PGClI-a KO murine model and miR499 Tg murine model, as well as a
SiRNA strategy for in vitro model of Fnipl KD. The authors are suggesting that
miR499 inhibits the expression of Fnipl and thus up-regulates PGCI-a.
To reach such a conclusion, there is an important experiment missing. Indeed to
confirm that miR499 has a key role the co-regulation of mitochondrial metabolism and
fibre type, the authors should inhibit the expression of miR499 and confirm that
PGCla is affected in such conditions, as well as the expression of Fnipl. In addition
an inhibition of miR499 and Fnipl should abolished the effect of each other. This type
of experiments would increase the strength of the paper.
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Referee #2 (Remarks):

Liu et al. describe a very interesting mechanism in the muscle field, linking the
mitochondrial content and the fibre type. Based on the literature, they hypothesize that
miR-499 and miR208b could be involved in the control of the mitochondrial biogenesis
during fibre type switch. To test this hypothesis they studied the co-expression of
miR499 and miR208b with Myh7 and Myh7b, and with the mitochondrial activity.
Subsequently, all the paper is studying the role of miR499 on the mitochondrial
metabolism. The authors attempt to show that the miR499 act through PGCla and
Fnipl. To do so they used a PGCI-a KO murine model and miR499 Tg murine model,
as well as a siRNA strategy for in vitro model of Fnipl KD. The authors are suggesting
that miR499 inhibits the expression of Fnipl and thus up-regulates PGCl-a.”

We wish to thank the Reviewer for a critical and constructive review. Our itemized
responses to the issues raised are provided below:

“Liu et al. describe a very interesting mechanism in the muscle field, linking the
mitochondrial content and the fibre type.”

Thank you for the positive comment.
Major comments:

1. “To reach such a conclusion, there is an important experiment missing. Indeed to
confirm that miR499 has a key role the co-regulation of mitochondrial metabolism and
fibre type, the authors should inhibit the expression of miR499 and confirm that
PGCla is affected in such conditions, as well as the expression of Fnipl. In addition
an inhibition of miR499 and Fnipl should abolished the effect of each other. This type
of experiments would increase the strength of the paper.”

The Reviewer has raised an interesting and important point about the causal link between
the miR-499 and Fnipl. To assess the requisite role of miR-499 in the control of
mitochondrial function in the absence of over-expression and determine whether Fnip1 is
involved in this mechanism, miR-499 and Fnip1 loss-of-function studies were conducted in
wild-type mouse primary skeletal myotubes. Because miR-499 and miR-208b function
redundantly (see our response in Comment 2, below), we first conducted antisense-
mediated inhibition of both miR-499 and miR-208b. As predicted, we have found that
inhibition of both miRNAs modestly reduced PGC-1a mRNA levels in WT skeletal
myotubes; conversely, Fnipl mRNA levels are slightly but significantly increased
following inhibition of both miRNAs. The observed increase in Fnipl mRNA in inhibition
of both miRNAs is consistent with miR-499 suppression of Fnipl. These results are now
included in a revised Fig. 5F and in the text (page 13, bottom paragraph).

To assess the relevance of Fnipl in miR-499-mediated mitochondrial function, the
effect of miR-499/miR-208b inhibition on myocyte oxygen consumption rates (OCR) was
assessed alone and together with the presence of Fnipl siRNA. The results are interesting
and consistent with the proposed mechanistic model. We have found that inhibition of both
miRNAs resulted in a significant decrease in maximal OCR in the presence of the
uncoupler FCCP, and Fnipl knockdown prevented the miR-499/miR-208b inhibition-
mediated repression of myocyte OCR. These results further establish the relevance of miR-
499-mediated regulation of mitochondrial function and demonstrate the importance of
Fnip1 inhibition in this mechanism. These important new data have been added to the
revised Fig. 5G and in the text (page 13, bottom paragraph and page 14, top paragraph).

2. “There are also some other points that need to be clarified, see below.
Points to clarify: In the introduction the authors say that miR499 and miR208b might
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both be involved in the co-regulation of mitochondrial content and fibre type, and yet
the authors just described the role of miR499.”

It has been established that miR-208b and miR-499 are functionally redundant, regulating
many, if not all, of the same targets. Although effective loss-of-function would be
predicted to require targeting of both miR-499 and miR-208b, one would predict that
activation of either miRNA is capable of activating the muscle mitochondrial oxidative
program. Our recent findings have suggested that miR-499 may be more dynamically
regulated and, therefore, more important in humans (Gan et al, J Clin Invest.
2013;123(6):2564-75). As such, we mainly focused on miR-499 in this study.

3. “Figure 1A: The authors should show that the gene use to normalize the sample does
not vary between sample. In addition, they should show that this gene is the best out of
5 for normalization (see ref Bustin et al., Clinical Chemistry 55:4 ; 611-622 (2009))”

As suggested, we have added more detail in regards to RT-qPCR analysis in the Methods
section, including RNA quality and integrity assessment, reverse transcription, and qPCR
protocol (page 27, top paragraph). Of note, we have determined the PCR efficiency of each
individual gene primers by measuring serial dilutions of cDNA. For the reference gene, we
have used 36B4 for quite a long time in our lab because we find it is stably expressed and
least variable across many tissues and cell lines we tested. Regarding the RT-qPCR in
Figure 1A, whereas we did see slight 36B4 Cq difference between myoblast and myotube
(blast Cq: 22.9 = 0.1 vs. myotube Cq: 24.4 + 0.1), the 36B4 Cq difference between
myoblast and myotube is relatively moderate compared to the huge induction of myosin
Myh7 and Myh7b gene expression. For the miRNA assay, sample normalization is carried
out using snoRNA202 because this snoRNA shows the highest abundance and least
variability across normal tissues and cell lines, and is one of the 2 best endogenous controls
for mouse (Application Note Tagman MicroRNA Assays: Endogenous Controls for Real-
Time Quantitation of miRNA using Tagman MicroRNA Assays). Similarly, compared to
the huge induction of miR-499 and miR-208b, the snoRNA202 Cq difference between
myoblast and myotube (blast Cq: 22.7 + 0.1 vs. myotube Cq: 21.9 + 0.1) is relatively
moderate.

The RNA polymerase 11
Myh7b Myh7 (RPII) gene has shown a strong
150 - 15000 1 correlation with the total
* amount of mRNA present in
2 100 . T 10000 | the sample, and has been
o shown to be the best choice
% (out of 13 commonly used) for
5 50 1 5000 A a reference gene when using
quantitative for RNA
transcription analysis (Radonié¢
0 e 0 S @ et al., Biochem Biophys Res
@ & Q & Commun. 2004;313(4):856-
62). We have conducted
Figure 2. RT-qPCR analysis of Myh7b and Myh7 additional RT-qPCR using
levels during differentiation of myoblasts into mature RPII as reference gene. The
myotubes using RPII as reference gene (n = 3). *P < RPII Cq show less difference
0.05 vs. corresponding controls. Values represent between myoblast and
mean = SEM, and shown as arbitrary units (AU) myotube (blast Cq: 22.6 + 0.2
normalized to myoblast controls. vs. myotube Cq: 23.1 £ 0.2),
and we see a similar huge
induction of Myh7 and Myh7b
in myotubes compared to

myoblast (see Fig. 2), leading to the same conclusion. Therefore, we are confident in our
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conclusion that the induced expression of Myh7 and Myh7b genes paralleled the elevated
expression of miR-208b and miR-499 during differentiation of skeletal myoblasts into
myotubes.

4.  “Figure 1F: description of the lactate level measurements in blood samples is
missing.”

The lactate level measurements in blood samples were in the original Methods section
under exercise studies (original page 21, line 11 and 12).

5. “Gene array: which stat were used? Anova, T-test ? I'm guessing the authors are
meaning that they have analysed 3 independent samples per group. In addition, what
Bio pathway means? Did the authors use only the Gene Ontology annotation? And if
50 how?

- Figure 2A: How big of the gene list was to upload to David Database? Was it a list of
100, 1000 genes? Was there another cut off than P<0.05 and 1.3 fold change used for
this study?”

The gene array data discussed in this manuscript have been deposited in NCBI’s Gene
Expression Omnibus and are accessible through GEO Series accession number GSE72581
accessible in the following link:
http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?token=exovgaaadpwnzwl&acc=GSE7258
1. Three independent samples per group were analyzed. Partek Analysis was used to
identify genes differentially expressed. This information was provided in the original
manuscript in the Methods section, original page 23, line 2 and 3.

In addition, we have added more details to the Methods section (Page 26, top
paragraph). In brief, three independent samples per group were analyzed. The gene array
data was analyzed using RMA algorithm using the Expression Console software Version
1.1 default settings. Partek Analysis using ANOVA was used to identify differentially
expressed genes. For the DAVID pathway analysis (Nature Protocols 2009;

4(1):44 & Genome Biology 2003; 4(5):P3), a total of 1002 upregulated genes (P < 0.05 and

1.3 fold change) were uploaded into DAVID Bioinformatics Resources 6.7. The Functional

Annotation analysis was used to interpret data, and the pathways were reviewed using the

cellular compartments defined by Gene Ontology, which is ranked by p value of a

regulated term in Figure 2A.

6. “Figure 2G: the authors need to give a robust quantification of the percentage of
MHC-I, as well as for the SDH staining and GPDH.”

The quantification of the staining in gastrocnemius (GC) muscle has been a challenge, in
part, due to the heterogeneity of this muscle. For the SDH and GPDH staining, we have
quantified numerous transverse muscle sections and present this as percentage of positive
staining myofibers. The average percentage of the SDH positive staining was significantly
increased in GC muscle of MCK-miR-499 mice (NTG, 30.5 = 2.0 % vs. MCK-miR-499,
58.7 = 1.3 %, n = 4 mice per group, p < 0.0001), while the average percentage of the
GPDH positive staining was significantly decreased in GC muscle of MCK-miR-499 mice
(NTG, 74.8 £ 1.5 % vs. MCK-miR-499, 31.6 £ 1.4 %, n = 5 mice per group, p < 0.0001).
For the ATPase staining, we have quantified numerous sections and present this as number
of type I fibers per section (NTG, 126 = 42 per section vs. MCK-miR-499, 551 £ 43 per
section, n = 5 mice per group, p = 0.0006). This information has been added to the Results
section (page 8, bottom paragraph and page 9, top paragraph).

7. “Figure 3C: quantification of the cytochrome C level is missing”

As requested, we have added the quantification of the cytochrome C level to the revised
Fig. 3C.
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8. “Figure 6: miR499 compensate the mitophagy in mdx muscle and thus improve their
muscle contractile capacity and frailty, results that corroborate with the literature.”

We thank the Reviewer for this point and have provided a broader discussion and
referencing of mitophagy in mdx muscle in the revised manuscript (page 21, top
paragraph). See new reference (Pauly et al, 4m J Pathol. 2012, 181(2):583-92).

9. “Supplemental figure 4: The authors should explain more clearly how they define a list
of potential target for miR499: the Venn diagram suggests 10 genes, and yet 20 genes
were tested by luciferase assay.”

The TargetScan and MicroCosm programs were used to identify putative target mRNA for
miR-499, and this list was cross-matched for genes that are downregulated in MCK-miR-
499 muscle, which is diagrammed in the original Figure 4. We have now added a new table
showing the full list of 120 downregulated miR-499 targets, predicted by TargetScan and
MicroCosm, in MCK-miR-499 muscle. Of note, it has been recommended that combining
the results of different target prediction programs to look for overlap in predicted miRNAs
targets between the different programs will result in the highest specificity but lowest
sensitivity. In order to maintain both high sensitivity and specificity, we also chose those
putative targets that are known to be involved in the regulation of energy metabolism or
mitochondrial function, in addition to the overlapping putative targets. Thus, in the end, we
tested 20 putative targets by in vitro UTR luciferase assay. These points have been added
to the Expanded View Figure legend (page 53, bottom paragraph).

Itemized Responses to Reviewer #3
“Referee #3 (Remarks):
The manuscript by Liu et al. describes the metabolic effects of miR-499 in skeletal
muscle. miR-499 was already reported to drive type I myosin expression. Here, the
authors demonstrate that miR-499 positively regulates muscle oxidative metabolism
which plays a protective role in a dystrophic background. Mechanistically, miR-499
targets Fnipl, an AMPK interacting protein which regulates muscle fiber composition
and mitochondrial function through PGC-lalpha.
Overall the study is interesting and well executed. Of note, experiments were
conducted exclusively in vivo or ex vivo. However, intriguing observations are
sometimes not supported by compelling evidence. For example, a causal link between
Fnipl and miR-499 in determining fiber metabolism is missing. In addition, non-
homogenous oxygen consumption rate measurements prevent comparisons between
different mouse models and muscles.

We wish to thank the Reviewer for a critical and constructive review. Our itemized
responses to the issues raised are provided below:

“Overall the study is interesting and well executed. Of note, experiments were conducted
exclusively in vivo or ex vivo.”

We appreciate this point.
Major comments:
1. “Specific remarks:
OCR measurements are performed in myofibers, myotubes or isolated mitochondria in

different experiments. However, the use of homogenous biological samples is
compulsory in order to make comparisons between different models possible. For the
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same reason, a homogenous protocol of OCR measurements should be used
throughout the study. Finally, OCR measurements should be performed in MCK-miR-
499 versus NTG muscle samples.”

The Reviewer has raised an important issue about using different mitochondrial functional
readouts, including the Seahorse-based isolated mitochondrial and O2K-based
permeabilized myofibers OCR measurements in this study. We agree that the OCR results
are not exactly the same but lead to the same conclusion. It should be noted, as described
following: First, it has been shown that respiratory results using permeabilized tissues are
in excellent agreement with data on isolated mitochondria based on human muscle studies
(Gnaiger, Int J Biochem Cell Biol. 2009;41(10):1837-45.; Rasmussen et al., Am J Physiol
Endocrinol Metab. 2001;280(2):E301-7). Second, the interpretation is very different
comparing changes in respiratory flux per mass of tissue, or per mitochondrial protein. For
example, soleus muscle has more mitochondrial content compared to white vastus (WV)
muscle, and it has been known that mdx muscle have less mitochondrial content compared
to WT controls. Therefore, we conducted Seahorse-based isolated mitochondrial OCR
measurement and normalized data per mitochondrial protein in Fig. 1D and Fig. 6B. While
we took advantage of O2K-based permeabilized muscle OCR in Fig. 1G because we found
no change in mitochondrial DNA content in NTG and MCK-miR-499Tg muscle (Fig.
EVI1D).

As shown in original Figure 1G, we have performed O2K-based permeabilized
myofibers OCR measurements in the muscle of the MCK-miR-499 mice and
corresponding NTG controls. Mitochondrial respiration rates were significantly higher in
MCK-miR-499 muscle compared to the NTG controls (original page 7, top paragraph).

2. “Figure 2: Analysis of MCK-miR-499 muscle metabolism should be completed.
mRNA expression data suggesting increased fatty acid uptake and glucose oxidation
should be validated by quantitative analysis of these parameters.

Quantification of the number of ATPase, SDH and GPDH positive fibers should be
performed in complete transversal muscle sections. Is mitochondrial activity due to
increased mitochondrial number, as suggested by the increased PGC-1alpha activity?
Mitochondrial DNA content should be measured.”

We thank the Reviewer and provide the following points and additional experimental data.
We have found that miR-499 drives a broad array of mitochondrial oxidative programs.
We primarily focused on the mitochondrial respiration function in this study, and we
believe that the fuel specific utilization is beyond the scope of the current study, but would
be an important focus of study for the future.

The quantification of the staining in MCK-miR-499 muscle has been added to the
Results section (page 8, bottom paragraph and page 9, top paragraph). In brief, we have
quantified numerous transverse muscle sections and present as percentage of positive
staining myofibers for SDH and GPDH staining; For ATPase staining, we have quantified
and present this as number of type I fibers per section.

As suggested, we have added new data showing no difference in mtDNA content in
muscle of MCK-miR-499 mice compared to NTG controls. These results suggest that
PGC-1a effects mitochondrial respiration capacity without changes in mitochondrial
content in MCK-miR-499 muscle, which is consistent with previous report (Rowe et al.,
Cell Rep. 2013;3(5):1449-56). These results have been added to the revised Fig. EV1D and
in the text (page 9, bottom paragraph and page 10, top paragraph).

3. “Figure 3: Additional experiments should be performed in order to determine to which
extent PGC-1alpha deletion reverts miR-499 phenotype. Is OCR perturbed in
499Tg/PGC-1alpha KO muscles? Are fatty acid uptake and glucose oxidation
impaired? Is mitochondrial DNA content reduced? Is ATPase, SDH and GPDH
activity changed?”
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As suggested, we have conducted additional physiological and metabolic phenotyping of
the 499Tg/PGC-1a KO mouse lines to characterize the effect of PGC-1a on miR-499Tg
phenotype. As expected, disruption of PGC-1a abolished the miR-499-mediated
enhancement of exercise capacity and the RER lowering effect during exercise. In addition,
muscle-specific disruption of PGC-1a prevented the miR-499-mediated reduction of blood
lactate levels following exercise. Together, these results provide further evidence that
PGC-1a is required for the miR-499-mediated increase in oxidative metabolism in muscle.
These results have been added to revised Fig. 3E and F and addressed in the Text (page 11,
second paragraph).

We did not pursue mitochondrial DNA measurement in 499Tg/PGC-1a mKO muscle
because we did not find mitochondrial DNA content to be changed by miR-499 (Fig.
EV1D). The average percentage of the SDH positive staining was significantly decreased
in GC muscle of 499Tg/PGC-1a mKO mice compared to 499Tg. Interestingly, however, no
change in GPDH staining and MHC1 immunofluorescence was observed in the GC muscle
0of 499Tg/PGC-1a mKO mice compared to MCK-miR-499 mice. The quantification
information has been added to the Results section (page 10, bottom paragraph).

4. “Figure 5:
The causal link between Fnipl expression and miR-499 phenotype should be
demonstrated. Overexpression of Fnipl in MCK-miR499 muscles, which could be
acutely achieved, should be performed and metabolic parameters (OCR, mitochondrial
content and activity, fatty acids and glucose oxidation) should be measured.
In addition to Fnipl mRNA analysis, Fnipl protein expression should be measured in
Fnipl siRNA-transfected myotubes.”

The Reviewer has raised an interesting and important point about the causal link between
the miR-499 and Fnipl. Please also see our response to Comment 1 of Reviewer #2.
Indeed, we have conducted in vivo Fnipl plasmid muscle electroporation experiment, but
we were unable to assess Fnipl effect in MCK-miR-499 muscle due to technical reasons.
However, we have conducted miR-499 and Fnip1 loss-of-function studies in wild-type
mouse primary skeletal myotubes to address this question. Because miR-499 and miR-
208b have redundant functions, we first conducted antisense-mediated inhibition of both
miR-499 and miR-208b. We have found that inhibition of both miRNAs modestly reduced
PGC-1a mRNA levels and, conversely, induced Fnipl mRNA levels. The effect of miR-
499/miR-208b inhibition on myocyte oxygen consumption rates (OCR) was next assessed
alone and together with the presence of Fnipl siRNA. The results are interesting and
consistent with the proposed mechanistic model. We have found that inhibition of both
miRNAs resulted in significant decrease in maximal OCR in the presence of the uncoupler
FCCP, and Fnip1 knockdown prevented the miR-499/miR-208b inhibition-mediated
repression of myocyte OCR. These results further establish the relevance of miR-499-
mediated regulation of mitochondrial function and demonstrate the importance of Fnipl
inhibition in this mechanism. These important new data have been added to the revised Fig.
5F and G and in the text (page 13, bottom paragraph and page 14, top paragraph).

In addition, we have also conducted studies to assess the levels of Fnip1 protein in
Fnip1 siRNA-transfected myotubes (see Fig. 3, bellow). Whereas the Fnipl antibody
detects a ~130 kD protein band specifically reduced in Fnipl siRNA-transfected myotubes,
we think that the data is not conclusive, so we hesitate to include these results in the
revised manuscript.

Figure 3.
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to Fnipl siRNA or control (Con) siRNA using Fnipl antibodies.

5. “Figure 6:
Is Fnipl involved in the protection exerted by miR-499 on mdx mice? Fnipl expression
should be measured in mdx/499Tg muscles.”

Thank you for this query. We have added new data demonstrating that Fnip1 protein
showed a trend towards increase in mdx muscle, but significantly suppressed in mdx/miR-
499Tg muscle, which is consistent with our mechanistic model. These important new data
are provided in a revised Fig. 6C and in the text (page 15, top paragraph). In addition,
Fnip1 knockout mice in an mdx genetic background have recently been shown to be
protected against muscular dystrophy (Reyes et al., Proc Natl Acad Sci U S A.
2015;112(2):424-9), consistent with the protective effect of miR-499 on mdx mice. The
observed strong correlation between Fnipl and miR-499 levels in mdx model suggests that
Fnip1/PGC-1a signaling is highly related to the prevention of muscular dystrophy in the
mdx/miR-499Tg model.

6. “In addition to increased number of central-nucleated fibers, also fiber size
heterogeneity is augmented in mdx versus control animals. Is this parameter
quantitatively reverted by miR-499 expression?”

Thank you for this query. As suggested, we have quantified the fiber size distribution from
numerous cross-sections of the GC muscle. Consistent with previous studies, mdx mice
had a higher variation in fiber size and a higher number of small fibers compared to WT
mice. The mdx/miR-499Tg mice had a lower variation in fiber size, and had fewer small
fibers compared to mdx alone. This information has been included in a revised Fig. EV5A
and in the text (page 16, second paragraph).

7. “OCR should be measured in mdx/499Tg versus mdx samples. In addition, parameters
indicative of oxidative metabolism should be measured (as before, mitochondrial
content and activity, fatty acids and glucose oxidation).”

We did not include such studies in the original manuscript given the large amount of
metabolic phenotyping data from mdx/miR-499Tg mice already included. However, as
requested, we have conducted additional mitochondrial content and OCR activity
measurements. We have found that, as predicted, mitochondrial respiration capacity was
significantly increased in mdx/miR-499Tg muscle compared to mdx mice. Interestingly,
the mitochondrial DNA content remains unchanged in mdx/miR-499Tg muscle compared
to mdx mice, consistent with no changes in mitochondrial content in MCK-miR-499
muscle. These important new data further support the conclusion that activation of miR-
499 restored the mitochondrial bioenergetics capacity in mdx mice and have been added to
the revised Fig. EV4D and E, and in the text (page 15).

8. “Mdx myofibers are especially susceptible to damage induced by eccentric
contractions, such as those produced by downhill running. For this reason, exercise
performance measurements upon repeated bouts of downhill running would be more
informative.”

This is an excellent question. We are interested in this, as we have found that exercise
performance (Run-to exhaustion) in mdx mice is significantly rescued by miR-499
activation (original Fig. 6F and G). However, we feel that these experiments are outside the
scope of this manuscript, but would be an important set of future experiments.
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Acceptance 01 July 2016

Please find enclosed the final reports on your manuscript. We are pleased to inform you that your
manuscript is accepted for publication and is being sent to our publisher to be included in the next
available issue of EMBO Molecular Medicine.

Congratulations on your interesting work,

wEkxEE Reviewer's comments *#%#%
Referee #1 (Remarks):

The authors were able to improve the manuscript by adding in the majority of the data that were
requested by the reviewers. There are no further comments

Referee #2 (Remarks):

The authors have improved their paper and answered very well to all my concerns. Now the paper is
clearly showing a link between miR499, PGCla and Fnipl. In addition all statistics and bio-
informatic analysis have been clarified.

Referee #3 (Remarks):

The authors have responded adeguately to my queries
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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 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
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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,
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B- Statistics and general methods

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

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

No statistical methods were used to predetermine sample sizes, sample sizes were chosen based
on previous experiences. Page 31.

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

The sample size in animal studies is listed in figure legends in Page 43-55.

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

No sample was excluded from 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.

For mice study, littermate controls were used in all cases. Mice were randomly assigned to various
analyses. Page 22

For animal studies, include a statement about 1 even if no was used.

Mice were randomly assigned to various analyses. Page 22

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.

Quantification of histological staining was performed in a blinded manner with Image-Pro Plus
software. For serum creatine kinase assay, the samples were measured in a blinded fashion by
independent core. Page 25

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

Investigators involved in the histological analysis were blinded. Investigators performing animal
handling, sampling, and raw data collection were not blinded. Page 22

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

[The number of samples analyzed and the statistical test used are indicated in each figure legends
in Page 43-55.

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

Yes. Page 31

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

Variation is represented graphically

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

No difference in variance between the groups was found

C- Reagents



D- Animal

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).

We have provided the detailed information of antibodies used in this study including the company,|
catalog number, and the dilution. Page 28

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

HEK293T cells were obtained from the American Type Culture Collection, HEK293T cells have not
been tested for mycoplasma contamination before use. Primary muscle cells were isolated by
researchers for each experimnts based on established protocol. Page 29, 30.

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

| Models

8. Report species, strain, gender, age of animals and genetic status where

and husbandry conditions and the source of animals.

Please detail housing

Mouse strain and animal housing used in our study have been stated in Page 22 and are in in strict
accordance with the institutional guidelines for the humane treatment of animals and were
approved by the IACUC committees at the Model Animal Research Center (MARC) of Nanjing
University. Page 22

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

[All animal studies were conducted in strict accordance with the institutional guidelines for the
humane treatment of animals and were approved by the IACUC committees at the Model Animal
Research Center (MARC) of Nanjing University. Page 22

E- Human Subjects

F- Data A

G- Dual u:

top right). See author guidelines, under ‘Reporting Guidelines’. Please confirm you have followed these guidelines.

10. Wer the ARRIVE (see link list at top right) (PLoS Biol. 8(6), 1000412, 2010) to ensure [Compliant
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. NA
12. Include a statement confirming that informed consent was obtained from all subjects and that the experiments NA
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. NA
14. Report any restrictions on the availability (and/or on the use) of human data or samples. NA
15. Report the clinical trial registration number (at ClinicalTrials.gov or equivalent), where applicable. NA
16. For phase Il and Ill randomized controlled trials, please refer to the CONSORT flow diagram (see link list at top right) ~ [NA
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 [NA

ccessibility

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

[The gene expression arrays discussed in this study have been deposited in the NCBI Gene
Expression Omnibus and are accessible through GEO Series accession number GSE72581. Page 26.

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 y D (see author guidelil under ‘I View’ orin
unstructured repositories such as Dryad (see link list at top right) or Figshare (see link list at top right).

20. Access to human clinical and genomic datasets should be provided with as few restrictions as possible while
respecting ethical obligations to the patients and relevant medical and legal issues. If practically possible and compatible
with the individual consent agreement used in the study, such data should be deposited in one of the major public access-|
controlled repositories such as dbGAP (see link list at top right) or EGA (see link list at top right).

21. As far as possible, primary and referenced data should be formally cited in a Data Availability section. Please state
whether you have included this section.
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Wetmore KM, Deutschbauer AM, Price MN, Arkin AP (2012). Comparison of gene expression and mutant fitness in
i is MR-1. Gene Expression Omnibus GSE39462
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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 (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.

se research of concern

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




