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1st Editorial Decision 31 October 2016

Thank you for the submission of your manuscript to EMBO Molecular Medicine and for your
patience. We have now heard back from the three referees whom we asked to evaluate your
manuscript.

Although the referees find the study to be of potential interest, they also raise a number of concerns
about the conclusiveness of the results, and several technical issues. While referee 1 is rather
positive and enthusiastic about the data, referees 2 and 3 are more reserved and highlight
overlapping concerns about technical limitations regarding the blots, normal diet controls etc.
Furthermore, and importantly for the scope of our journal, referee 3 highlights serious limitations of
the experimental design and provide suggestions to improve the study in terms of mechanistic
understanding and conclusiveness.

Given these comments, we would be willing to consider a revised manuscript with the
understanding that the referee concerns must be fully addressed (and experimentally as much as

possible) and that acceptance of the manuscript would entail a second round of review.

I look forward to seeing a revised form of your manuscript as soon as possible.
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wEkxEE Reviewer's comments *#* 4%
Referee #1 (Remarks):

In this study, Tronchere et al show that PIKfyve controls \ mitochondrial fragmentation,
hypertrophic and apoptotic responses to stress, in part by activating SIRT3. A combination of cell
and animal models show that STA treatment suppresses excessive mitochondrial ROS production
and apoptosis and improves cardiometabolic profile in a mouse model of cardiomyopathy linked to
obesity. Overall, this study is well executed and the authors should be commended for experimental
rigor (multiple models, pharmacological and genetic manipulations). I only offer minor comments
for the authors to consider.

Minor:
-SIRT3 has been shown to influence mitochondrial fission/fusion; does knock-down of SIRT3 in
cells alter the mitochondrial network in response to STA?

-Both SIRT3 as well as all 5 OXPHOS components were elevated upon STA treatment. Have the
authors considered whether the increases in SIRT3 are part of global mitochondrial
expansion/biogenesis phenotype?

-Have the authors attempted to measure NAD+ or NADH in response to cellular/metabolic stress +/-
STA treatment? If NAD+ levels change, this might provide insight into how SIRT3 activity changes
in their system.

Referee #2 (Remarks):

The authors present data on STA-mediated ameliorative effects on cardiac hypertrophy with an
angle towards the utility of this drug to prevent obesity associated cardiac hypertrophy. To
accomplish this, the authors use a combination of cell and animal models to understand the
protective effects of STA, a PIKfyve inhibitor. This manuscript is potentially important and could
result in a novel therapeutic avenue but I have several questions that would help in interpreting these
data.

Major points

- The authors perform several mechanistic experiments in cultured cardiomyocyte cells using
hypoxia and 2DG to induce cell stress. It is unclear how similar these effects are to obesity-induced
hypertrophy and the authors should be cautious in relating these two models. As an example, the
role of SIRT3 was not tested in obesity in this paper, in contrast to the implications of the title,
which could be reworded as there may be other mechanisms linking STA to cardiometabolism in
vivo

- The specificity of STA is not clearly described, and could be affecting other processes in vivo or in
vitro. Specificity of STA could be more strongly established by showing no further effect after
PIKfyve knockdown

- The authors show efficacy of STA via an in vitro mass assay as opposed to HPLC mediated
separation of phosphatidylinositides. Details are lacking regarding this method, as the reference to
Pendairies et al describes a HPLC assay not the assay used in the paper (itself refers to an earlier
paper). To this point, it is unclear, if STA is effective, why PI(5)P is unaffected in the absence of
hypoxia. Furthermore, as PIKfyve alters both PI(5)P and PI(3,5)P2 it is important to measure the
effects of hypoxia, 2DG and STA treatment on both lipids (again, ideally by stable isotope HPLC
methods)

- The mechanism by which SIRT3 mitochondrial levels are induced in vitro is not explored in the in
vivo model, rather phosphorylation of SIRT3 is described for the animal models. Please provide
mitochondrial SIRT3 levels for the in vivo model, and phosphorylation of SIRT3 and acetylation of
IDH2/SOD2 in the in vitro model. This would allow more clear assessment of the animal and cell
culture models and how concordant the mechanisms are

- Please provide data on the normal diet animals in Figures 6-8, as it is important whether the STA
treated groups are more similar to ND or not
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- For the mouse experiments, showing body composition for the HFD/STA group would go a long
way to understanding the physiological changes caused by STA

Minor points

- Is the upper the upper band in panel 4C nonspecific? If so, could you please provide evidence and
mark it as such with an asterisk.

- Two way ANOVA's testing for interactions between STA and stress (or STA/stress/knockdown)
may be more appropriate to evaluate these data.

Referee #3 (Remarks):

In this manuscript, the authors described a lipid kinase PIKfyve as a regulator of cardiometabolic
status and mitochondrial integrity using a diet-induced obesity mouse model. In vitro and in vivo
experiments were employed to demonstrate the effect of PIKfyve inhibition on the reverse of
obesity -induced cardiac mitochondrial damage and apoptosis potentially through SIRT3 signaling.
While the results provided some insights into the potential mechanisms related to obesity-associated
myocardial abnormalities, for the most part, the experiments described only associations among
some potential pathways. The manuscript has the following major limitations that the authors should
consider for future submission:

1) The limitation on the obesity model: while most of the diet-induced obesity model using a 45%
high fat diet only need 5 months for the development of obesity, why did the authors choose to feed
the mice for 12 months which is a very long period compared to most of the published obesity
models? How do the authors distinguish the effects between obesity and aging?

2) The authors totally ignored the diastolic dysfunction associated with high fat diet feeding. This is
a major flaw of the experimental design, as diabetes is first associated with diastolic abnormalities.
3) As PIKfyve is ubiquitously expressed, in which cell type the inhibition with STA affords the
protection? In order to determine any effects related to PIKfyve, data on the expression of PIKfyve
should be presented.

4) The high fat diet-induced obesity is a chronic progression, especially in the current manuscript,
how could the acute treatment with STA for 17 days have such a long-lasting chronic effect to
reverse all the effects associated with obesity?

5) There are a number of serious issues related to the techniques used including IHC staining,
western blotting, echo, ...

a. The THC staining and related conclusions are not convincing at all. The image resolutions are very
poor and any conclusions from those images are doubtful.

b. The authors need to provide the 2-D M-mode images as the frequency used is relatively low and a
convincing resolution should be presented.

c. The western blots need appropriate ND controls; and most importantly the proteins should be
blotted on the same membrane and displayed so. The authors also should provide a rationale on
using IP to detect the phosphor-SIRT3.

d. The cytokines concentration should be provided.

1st Revision - authors' response 17 February 2017

Referee #1 (Remarks):

In this study, Tronchere et al show that PIKfyve controls \ mitochondrial fragmentation,
hypertrophic and apoptotic responses to stress, in part by activating SIRT3. A combination of cell
and animal models show that STA treatment suppresses excessive mitochondrial ROS production
and apoptosis and improves cardiometabolic profile in a mouse model of cardiomyopathy linked to
obesity. Overall, this study is well executed and the authors should be commended for experimental
rigor (multiple models, pharmacological and genetic manipulations). I only offer minor comments
for the authors to consider.

Minor:
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-SIRT3 has been shown to influence mitochondrial fission/fusion; does knock-down of SIRT3 in
cells alter the mitochondrial network in response to STA?

We thank the reviewer for his helpful comments and careful reading of our manuscript.

The majority of studies have been performed on in vivo models demonstrating that SIRT3
deficiency in mice is linked to impaired mitochondria function, structure and elevated ROS levels
(Kim et al, 2010; Samant et al, 2014). It has been suggested that SIRT3-dependent changes in
mitochondrial function were linked to increased susceptibility to oxidative stress with age (Kim et
al, 2010; McDonnell et al, 2015). In order to test whether silencing of SIRT3 could affect
mitochondria structure, we performed additional experiments on H9C2 cells silenced for SIRT3
expression using siRNA. As shown below, silencing of SIRT3 did not alter overall mitochondria
morphology in HOC2 cardiomyoblasts, alone or in response to STA. Our results suggest that in basal
state endogenous SIRT3 is not required to maintain mitochondrial integrity in HOC2 rat
cardiomyoblasts, and could reflect some cell-type specificity in its function. We do not feel
necessary to add these data to the manuscript but if the reviewer thinks otherwise we are willing to
do so.
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SIRT3 silencing does not alter mitochondrial structure in H3C2 cells. HIC2 cells were transfected with
a non-targeting siRNA (siControl) or a siRNA against SIRT3 (siSIRT3), treated or not with STA, fixed and
stained for Hsp60 to label the mitochondria. Bar is 10pm. Right panel shows quantification of the
mitochondrial fragmentation index. ns, non-significant.

-Both SIRT3 as well as all 5 OXPHOS components were elevated upon STA treatment. Have the
authors considered whether the increases in SIRT3 are part of global mitochondrial
expansion/biogenesis phenotype?

We thank the reviewer for this suggestion. SIRT3 has been shown to orchestrate fundamental
aspects of mitochondrial biogenesis and function by regulating ATP generation from oxidative
phosphorylation (Weir et al, 2013). Remarkably, the basal levels of ATP in the heart of SIRT3 null
mice are reduced by more than 50%, suggesting that SIRT3 plays an important role in maintaining
cardiac energy homeostasis (Ahn et al, 2008). SIRT3 is central in the maintenance of mitochondrial
performance not only by regulating energy homeostasis but also, as recent studies have shown, by
limiting oxidative stress (Bell & Guarente, 2011). Our data suggest the existence of a novel
PIKfyve-dependent regulatory pathway that impinges on key processes of mitochondrial biogenesis.
This is supported by the following evidences: first, PIKfyve inhibition increases myocardial
phosphorylation level of SIRT3, a recently described activator mechanism (Liu et al, 2015); second,
PIKfyve inhibition decreases mitochondrial ROS production. Interestingly, we found that siRNA-
mediated knockdown of SIRT3 abolishes the effects of STA on mitochondrial ROS level, leading us
to conclude that PIKfyve induces mitochondrial ROS production through a SIRT3-dependent
pathway. Third, PIKfyve inhibition is able to increase myocardial expression of key complexes of
the mitochondrial respiratory chain (OXPHOS components). Fourth, PIKfyve inactivation causes an
increase in mitochondrial size in the heart. The discussion section has been modified accordingly.

-Have the authors attempted to measure NAD+ or NADH in response to cellular/metabolic stress +/-
STA treatment? If NAD+ levels change, this might provide insight into how SIRT3 activity changes
in their system.

The hypothesis that PIK fyve inhibition could control NAD" levels in cells, therefore regulating

SIRT3 activity is very interesting and we thank the reviewer for this suggestion. We have performed
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additional experiments to quantify NAD" levels in HOC2 cells treated or not with STA and
submitted to hypoxia for 2h. Across 3-4 independent experiments we could not find any
modifications in the levels of NAD" in treated cells (either in response to STA or hypoxia). These
data, summarized below, are consistent with the fact that we show that SIRT1, a closely-related
NAD-dependent deacetylase but nuclear isoform, is apparently not regulated by PIKfyve inhibition
(see Figure 3E-F). We do not feel necessary to add these data to the main manuscript but are willing
to do so if the reviewer thinks otherwise.

N N+STA H H+STA

1.99+/-0.43 2.29+/-0.55 2.34+/-0.56 1.38+/-0.23

HOC2 cells were treated as indicated for 2h, lysed and NAD" was quantified by fluorescence
method. Results are presented as mean+/-SEM from quadruplicate experiment.

Referee #2 (Remarks):

The authors present data on STA-mediated ameliorative effects on cardiac hypertrophy with an
angle towards the utility of this drug to prevent obesity associated cardiac hypertrophy. To
accomplish this the authors use a combination of cell and animal models to understand the
protective effects of STA, a PIKfyve inhibitor. This manuscript is potentially important and could
result in a novel therapeutic avenue but I have several questions that would help in interpreting these
data.

Major points

- The authors perform several mechanistic experiments in cultured cardiomyocyte cells using
hypoxia and 2DG to induce cell stress. It is unclear how similar these effects are to obesity-induced
hypertrophy and the authors should be cautious in relating these two models. As an example, the
role of SIRT3 was not tested in obesity in this paper, in contrast to the implications of the title,
which could be reworded as there may be other mechanisms linking STA to cardiometabolism in
Vivo

We are very grateful to the reviewer for his comments. Oxidative and metabolic stresses are key
factors in the pathogenesis of obesity-related diseases (Bournat & Brown, 2010; Tsutsui et al, 2011).
To provide mechanistic insight into obesity-induced cardiac injury, we performed in vitro
experiments in cardiomyoblasts subjected to hypoxia-induced oxidative stress or 2-deoxy-D-glucose
(2DG)-induced metabolic stress. In order to clarify this point, in the new version of the manuscript,
we have stated the relevance of these cellular models in the context of obesity-induced diseases.

Regarding the implication of SIRT3 in vivo: we now provide compelling evidence regarding the
implication of SIRT3 in the anti-hypertrophic effects of STA using SIRT3 KO mice. Our data
demonstrate that anti-hypertrophic activity of STA is totally abrogated in SIRT3 KO mice (Figure
9B-C). In addition, in the new version of our manuscript we show that STA increases SIRT3 protein
level in isolated mitochondria from cardiac tissue (Figure 9D). Taken together, these results suggest
that PIKfyve inhibition promotes mitochondrial SIRT3 activation under hypertrophic stimulation in
vivo.

We believe that these new data greatly strengthen our study. Accordingly, we have reworded the
title.

- The specificity of STA is not clearly described, and could be affecting other processes in vivo or in
vitro. Specificity of STA could be more strongly established by showing no further effect after
PIKfyve knockdown

Thanks for this point. Recently, STA specificity has been clearly described by Cai and colleagues
(Cai et al, 2014). In order to confirm PIKfyve involvement, we now provide additional data on
HOC2 cells depleted for endogenous PIKfyve by siRNA on ROS production, mitochondria
fragmentation and Drpl oligomerization (see figures EVIC-E). Furthermore, we now show in figure
EVI1C that in cells depleted for PIKfyve, STA has no further effect on hypoxia-induced ROS
production, validating PIKfyve as the target for the anti-oxidant properties of STA.

© EMBO
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- The authors show efficacy of STA via an in vitro mass assay as opposed to HPLC mediated
separation of phosphatidylinositides. Details are lacking regarding this method, as the reference to
Pendairies et al describes a HPLC assay not the assay used in the paper (itself refers to an earlier

paper).

Although the Pendaries et al paper also described PISP quantification by mass assay, we agree with
the reviewer that details are lacking in this publication. We have now added the original publication
that has first described the PISP mass assay (Motris et al, 2000) and rephrased the material and
methods section as follow: "Quantification of the PISP level was performed using a mass assay as
described (Morris et al, 2000) with slight modifications (Dupuis-Coronas et al, 2011)."

To this point, it is unclear, if STA is effective, why PI(5)P is unaffected in the absence of hypoxia.

Indeed the basal level of PISP is not altered by STA treatment in H9C2 cells (Figure 1A-B),
indicating that PISP basal turn-over in cardiomyoblasts is maintained by a PIKfyve-independent
pathway. Accordingly, in the new version of our manuscript we have modified the results section.

Furthermore, as PIKfyve alters both PI(5)P and PI(3,5)P2 it is important to measure the effects of
hypoxia, 2DG and STA treatment on both lipids (again, ideally by stable isotope HPLC methods).

PIKfyve is indeed responsible for the synthesis of both lipids. However, PI(3,5)P, is present in very
low amount in cells (typically 0.01% of total phosphoinositides (Ikonomov et al, 2006; Kim et al,
2016; Zolov et al, 2012), therefore its quantification is extremely difficult by the metabolic and
HPLC method. Quantification of PISP by HPLC is also quite challenging since this lipid has a
tendancy to co-migrate with PI4P and typically represents only 1-2% of PI4P levels (Sarkes and
Rameh, 2010). Following infection by the bacteria S. flexneri, mammalian cells produce a very high
amount of PISP which can then be measured by the metabolic and HPLC method (Niebuhr et al,
2002) but except this peculiar condition it is difficult to measure PISP by HPLC in mammalian cells
even by using a tandem of HPLC column (Sarkes and Rameh, 2010). In this regard, we have
purposely used the mass assay because it allows the quantification of low levels PISP. Moreover, the
mass assay allows the quantification of PISP in tissue (see PISP quantification in mice heart in Fig
EV3A), which is impossible with the metabolic labeling method. Unfortunately, a mass assay to
quantify PI(3,5)P;, does not exist yet and this lipid clearly remains the most difficult
phosphoinositide to study in mammalian cells.

In our study, PISP quantification was mainly used as a readout for PIKfyve activity and to validate
the efficacy of STA treatment in our in vitro and in vivo models. We agree with the reviewer that
measuring PI(3,5)P, levels would be of great interest, particularly in order to test the implication of
both lipid products in the observed effects of STA. In this context, we have modified our discussion
which was entirely focused on PISP, taking into account a potential role for both lipids.

- The mechanism by which SIRT3 mitochondrial levels are induced in vitro is not explored in the in
vivo model, rather phosphorylation of SIRT3 is described for the animal models. Please provide
mitochondrial SIRT3 levels for the in vivo model, and phosphorylation of SIRT3 and acetylation of
IDH2/SOD2 in the in vitro model. This would allow more clear assessment of the animal and cell
culture models and how concordant the mechanisms are.

Thanks for this direction. In the new version of our manuscript, we explore the potential mechanism
in the in vivo model. Using an isoproterenol-induced model of cardiac hypertrophy in mice, we
show that STA-dependent anti-hypertrophic effect is totally abrogated in SIRT3 KO mice (Fig.9B-
C). In addition, we demonstrate that STA increases SIRT3 protein levels in isolated cardiac
mitochondria in response to hypertrophic stimuli (Fig.9D). Taken together, these results provide the
first evidence that PIKfyve inhibition promotes mitochondrial SIRT3 activation under hypertrophic
stimulation in vivo. We have revised our paper accordingly and feel that your comments helped
clarify and improve our paper.

Regarding the in vitro aspect, rather than investigating the phosphorylated status of SIRT3 (which is

still a matter of debate in the literature), we investigated the acetylation status of SOD2 and IDH2 in
respect to our in vivo results. Unfortunately, H9C2 cells proved to have very low level of acetylated-
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SOD2/IDH2 to measure any effect of STA. The results are provided below for the reviewer and we
feel that this is not necessary to add this figure to the main paper.

Input (4%)

IP: Ac-Lys

N S HHS N S§ H HS

IDH2

< SOD2

H9C2 cells were submitted to hypoxia (H) or normoxia (N) in the
presence or not of STA (S) for 2h. Cell extracts were
immunoprecipitated with an anti-Ac-Lys antibody, and blotted for
IDH2 or SOD2. Star indicates antibody light chains, arrowheads
indicate specific bands. Bottom panel shows an higher exposure of
the SOD2 blot. Satured pixels are shown in red. Results are
representative of two independent experiments. The amount of
acetylated-SOD2 was estimated ranging from 0.1-0.6% of the total

SOD2.

*
SOD2

< (high exp.)

- Please provide data on the normal diet animals in Figures 6-8, as it is important whether the STA
treated groups are more similar to ND or not

We now provide additional data on ND-fed age-matched mice. In the new version of our manuscript
we report the effects of STA on left ventricular function, cardiac hypertrophy, myocardial fibrosis
(Fig.5A-J), oxidative stress and apoptosis (Fig.6A-E), mitochondrial ultrastructural status and
expression of mitochondrial-encoded genes in complexes I, 1L, III, IV and V in cardiac tissue (Figure
7A-D) in HFD-fed mice vs ND mice. We have revised the text accordingly.

- For the mouse experiments, showing body composition for the HFD/STA group would go a long
way to understanding the physiological changes caused by STA

We agree with the reviewer that body composition measurement would have been an interesting
point. However, in our experiments we did not find any differences in body weight between vehicle-
and STA-treated HFD mice, as stated in the results' section. In the same line, we found that STA did
not change the amount of perigonadal adipose tissue: (2.27% +/- 0.16 in vehicle-treated mice vs
2.20% +/- 0.11 in STA-treated mice, expressed as % of body weight), suggesting that STA treatment
had no major effect on fat depot in obese mice.

Minor points

- Is the upper the upper band in panel 4C nonspecific? If so, could you please provide evidence and
mark it as such with an asterisk.

The documented size for processed SIRT3 is around 28kDa (Schwer et al, 2002) and is consistent
with our blots (see Figure 3C on isolated mitochondria from H9C2 and Figure 8 and 9D on mouse
heart lysates). We provide below additional western-blot highlighting the aspecific band detected by
the anti-SIRT3 antibody only in rat cells and not in mouse extracts. We have annotated Figure 3C
with a star to indicate this non-specific band and apologize for the omission.

anti-SIRT3

40 - HI9C2 total cell lysates or mouse heart extracts were
immunoblotted with an anti-SIRT3 antibody. Arrowheads indicate
specific ~28kDa band for endogenous SIRT3 while star indicate
non-specific band in rat H9C2 cells.

25 A

40 -

25 -
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- Two way ANOVA's testing for interactions between STA and stress (or STA/stress/knockdown)
may be more appropriate to evaluate these data.

We have performed one-way or two-way ANOVA followed by Bonferroni's post-hoc test when
appropriate to analyze the data. Figures' legends and Methods section have been amended
accordingly.

Referee #3 (Remarks):

In this manuscript, the authors described a lipid kinase PIKfyve as a regulator of cardiometabolic
status and mitochondrial integrity using a diet-induced obesity mouse model. In vitro and in vivo
experiments were employed to demonstrate the effect of PIKfyve inhibition on the reverse of
obesity -induced cardiac mitochondrial damage and apoptosis potentially through SIRT3 signaling.
While the results provided some insights into the potential mechanisms related to obesity-associated
myocardial abnormalities, for the most part, the experiments described only associations among
some potential pathways. The manuscript has the following major limitations that the authors should
consider for future submission:

1) The limitation on the obesity model: while most of the diet-induced obesity model using a 45%
high fat diet only need 5 months for the development of obesity, why did the authors choose to feed
the mice for 12 months which is a very long period compared to most of the published obesity
models? How do the authors distinguish the effects between obesity and aging?

We would like to thank the reviewer for his careful reading and suggestions on our manuscript.
Recently, we have shown that prolonged exposure to a HFD for 18 weeks results in functional
cardiac adaptation in mice (Alfarano et al, 2014). Indeed, subsequent echocardiographic analysis
revealed increased LV posterior wall thickness and interventricular septum thickness without
significant changes in fractional shortening and ejection fraction. In agreement with
echocardiographic data, the expression levels of two well-known marker genes for impaired LV
function, atrial natriuretic peptide and brain natriuretic peptide, were unchanged in HFD-fed mice as
compared to ND-fed mice (Alfarano et al, 2014). In order to induce chronic heart failure, in the
present study mice were chronically exposed to a HFD for a total of 12 months. Echocardiographic
analyses confirmed the obesity-induced cardiac phenotype (Figure 5B-E).

In order to rule out any effect of STA on heart aging/senescence, we have performed qPCR analysis
for the expression of the senescence marker p16™“*. The results, presented below, clearly show that
STA did not affect heart senescence in HDF- 12 month mice. We feel that this is not necessary to
add this figure to the main paper but if the reviewer thinks otherwise we are willing to do so.

ns
101 '1'1

2 o
; o . e STA treatment does not affect heart aging in HFD-
oe' g POt Kkx 12 months mice. qPCR analysis for the cardiac
2 4 expression of the senescence marker p16™%** from ND
= or HFD mice of the indicated age. ns, non-significant.
2 7

Ol ——

" 6months 12months 24 months Vehicle  STA

ND HFD (12 months)

2) The authors totally ignored the diastolic dysfunction associated with high fat diet feeding. This is
a major flaw of the experimental design, as diabetes is first associated with diastolic abnormalities.

Indeed, the incidence of diastolic dysfunction is high in type 2 diabetes subjects. Diastolic
dysfunction has been described as an early sign of the diabetic heart muscle disease preceding the
systolic damage (Cosson & Kevorkian, 2003; Zabalgoitia et al, 2001). In the clinical realm, the
diabetic patients frequently have evidence of LV diastolic dysfunction with preserved systolic
function (Sharma & Kass, 2014). Heart failure can occur in these patients as a result of impaired
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ventricular relaxation, requiring elevated filling pressures to obtain normal LV end-diastolic
volumes. In the present study, we found that left ventricular systolic function was severely impaired
in mice exposed to HFD for 12 months. Thus, our in vivo study was focused on the effects of STA
on structural and functional properties of the myocardium in a mouse model of heart failure with
systolic dysfunction using an echo-guided technique. For an exact determination of diastolic
dysfunction LV catheterization would have been required.

3) As PIKfyve is ubiquitously expressed, in which cell type the inhibition with STA affords the
protection? In order to determine any effects related to PIKfyve, data on the expression of PIKfyve
should be presented.

We present below data showing the expression of PIKfyve in HOC2 cells, isolated cardiomyocytes
and mice heart extracts. PIKfyve expression in cardiomyoblasts is further supported by the fact that
STA treatment induced the formation of enlarged vacuoles, a hallmark for PIKfyve inhibition (see
Figure 1C). As PIKfyve expression has been previously described in cardiac tissue (Ikonomov et al,
2013), we do not feel necessary to add this figure in the manuscript and we have amended the
introduction section accordingly.

anti-PIKfyve

250 A

170 4% == &0 | H9C2

Lysates from H9C2 cells, primary cardiomyocytes isolated from
adult mice or mouse heart were immunoblotted with an anti-
PIKfyve antibody.

170 /™ % s | Cardio.

170 4 W% W% g | Heart

4) The high fat diet-induced obesity is a chronic progression, especially in the current manuscript,
how could the acute treatment with STA for 17 days have such a long-lasting chronic effect to
reverse all the effects associated with obesity?

In our study the mice were submitted to 12 months of HFD, and only then subjected to daily
intraperitoneal injections of vehicle or STA. Our data suggest that STA treatment for 17 days of
chronic diet-induced obese mice with established heart failure reduces cardiac hypertrophy and
preserves left ventricular function. We have rephrased the methods' section and hope to have clarify
the experimental protocol.

5) There are a number of serious issues related to the techniques used including IHC staining,
western blotting, echo, ...

a. The IHC staining and related conclusions are not convincing at all. The image resolutions are very
poor and any conclusions from those images are doubtful.

We apologize for the poor resolution of the previous images. We now provide high resolution IHC
images in Figure 5J.

b. The authors need to provide the 2-D M-mode images as the frequency used is relatively low and a
convincing resolution should be presented.

We now provide 2-D M-mode images in Figure 5A.
c. The western blots need appropriate ND controls; and most importantly the proteins should be
blotted on the same membrane and displayed so. The authors also should provide a rationale on

using IP to detect the phosphor-SIRT3.

We now provide ND controls for western blots in Figures 5 and 7 and western blot in Figure 7C is
now shown as complete membrane.

© EMBO
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Regarding the phosphorylation status of SIRT3: The regulation of SIRT3 activity by
phosphorylation is quite recent (Liu et al, 2015) and there is no commercial antibody available
against the phospho-SIRT3. Therefore, we resorted to the use of immunoprecipitation of SIRT3
followed by immunoblotting using a phospho-serine antibody.

The source images for western blots are now provided in the revised version of the manuscript (see
files Source Data Fig 2-3-7-8-9) to ensure that samples were loaded on the same membrane.

d. The cytokines concentration should be provided.

In addition to myocardial expression of several pro-inflammatory cytokines (Figure EV4A), in the
new version of the manuscript, we have measured plasma level of IL-6 and TNF-a, two major
inflammatory cytokines. We did not find statistically significant differences of plasma cytokine
levels between vehicle- and STA-treated HFD-fed mice (please, see Figure EV4B). This is
consistent with our qPCR data in Figure EV4A and in line with previous results obtained in vitro on
human blood cells and on skin biopsies from patients orally treated with STA in the context of
psoriasis disease (Wada et al, 2012). Results section has been amended accordingly.
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2nd Editorial Decision 07 March 2017

Thank you for the submission of your revised manuscript to EMBO Molecular Medicine. We have
now received the enclosed reports from the referees that were asked to re-assess it. As you will see
the reviewers are now supportive and I am pleased to inform you that we will be able to accept your
manuscript pending the following final amendments:

1) Please address the minor text change commented by referee 2. Please provide a letter
INCLUDING the reviewer's reports and your detailed responses to their comments (as Word file).

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

*Hdekx Reviewer's comments *#%%*#

Referee #1 (Remarks):

In this resubmitted manuscript, Tronchere et al show that PIKfyve controls mitochondrial
fragmentation, hypertrophic and apoptotic responses to stress, in part by activating SIRT3. By
completing additional experiments, this study is further strengthened and I have no other comments
to offer.

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

There appears to be some lack of congruence between the cell culture and animal model systems,
but the authors seem to have addressed many of these concerns in the revised version.

Referee #2 (Remarks):

The new data presented in this version, especially the SIRT3 knockout and PIKfyve knockout
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studies are compelling to support the previous claims of a cardioprotective effect of PIKfyve
inhibition on HFD and hypoxia-induced cardiac dysfunction. The authors should be commended for
making such rapid alterations and improvements in this manuscript. I offer only minor suggestions
for clarification.

In terms of the basal PISP being unaffected by STA treatment, this does not necessarily indicate
responsibility for basal turnover, but rather that basal levels of PISP are refractory to inhibition by
STA treatment.

The lack of detectable change in fat pad mass in the HFD/STA treated animals vs the HFD animals
seems important enough to include in the manuscript, as it indicates this is not a general resolution
of adiposity.

Referee #3 (Remarks):

This reviewer finds the revision has addressed all the concerns and it is suitable for publication
now.

2nd Revision - authors' response 14 March 2017

Referee #1 (Remarks):

In this resubmitted manuscript, Tronchere et al show that PIKfyve controls mitochondrial
fragmentation, hypertrophic and apoptotic responses to stress, in part by activating SIRT3. By
completing additional experiments, this study is further strengthened and I have no other comments
to offer.

Referee #2 (Comments on Novelty/Model System):
There appears to be some lack of congruence between the cell culture and animal model systems,
but the authors seem to have addressed many of these concerns in the revised version.

Referee #2 (Remarks):

The new data presented in this version, especially the SIRT3 knockout and PIKfyve knockout
studies are compelling to support the previous claims of a cardioprotective effect of PIKfyve
inhibition on HFD and hypoxia-induced cardiac dysfunction. The authors should be commended for
making such rapid alterations and improvements in this manuscript. I offer only minor suggestions
for clarification.

In terms of the basal PISP being unaffected by STA treatment, this does not necessarily indicate
responsibility for basal turnover, but rather that basal levels of PISP are refractory to inhibition by
STA treatment.

We thank the reviewer for his analysis and suggestion. We have amended the Results' section
accordingly.

The lack of detectable change in fat pad mass in the HFD/STA treated animals vs the HFD animals
seems important enough to include in the manuscript, as it indicates this is not a general resolution
of adiposity.

We totally agree with the reviewer that this is an interesting point. We have included these data in
the manuscript.

Referee #3 (Remarks):
This reviewer finds the revision has addressed all the concerns and it is suitable for publication now.
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