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September 25, 20181st Editorial Decision

September 25, 2018 

Re: Life Science Alliance manuscript  #LSA-2018-00186-T 

Dr. Christopher R. Heier 
Children's Nat ional Medical Center 
Research Center for Genet ic Medicine 
111 Michigan Ave NW 
Washington, DC 20010 

Dear Dr. Heier, 

Thank you for submit t ing your manuscript  ent it led "Vamorolone targets dual nuclear receptors to
treat inflammation and dystrophic cardiomyopathy" to Life Science Alliance. The manuscript  was
assessed by expert  reviewers, whose comments are appended to this let ter. 

As you will see, the reviewers appreciate your analysis and provide construct ive input on how to
further strengthen your dataset. We would thus like to invite you to provide a revised version,
addressing the concerns of the reviewers. The concerns raised by reviewers #1 and #3 seem
straightforward to address. Reviewer #2 asks for more experimental data to substant iate your
claims. While we don't  expect global gene expression analysis in heart  t issues of the mdx mice
(rev#2, last  point) for acceptance here, we would appreciate an analysis of primary
cardiomyocytes/another relevant cell type as proposed by this reviewer. We are happy to discuss
this point  further with you should this be helpful. 

To upload the revised version of your manuscript , please log in to your account:
ht tps://lsa.msubmit .net/cgi-bin/main.plex 
You will be guided to complete the submission of your revised manuscript  and to fill in all necessary
informat ion. 

While you are revising your manuscript , please also at tend to the below editorial points to help
expedite the publicat ion of your manuscript . Please direct  any editorial quest ions to the journal
office. 

The typical t imeframe for revisions is three months. Please note that papers are generally
considered through only one revision cycle, so strong support  from the referees on the revised
version is needed for acceptance. 

When submit t ing the revision, please include a let ter addressing the reviewers' comments point  by
point . 

We hope that the comments below will prove construct ive as your work progresses. 

Thank you for this interest ing contribut ion to Life Science Alliance. We are looking forward to
receiving your revised manuscript . 

Sincerely, 



Andrea Leibfried, PhD 
Execut ive Editor 
Life Science Alliance 
Meyerhofstr. 1 
69117 Heidelberg, Germany 
t  +49 6221 8891 502 
e a.leibfried@life-science-alliance.org 
www.life-science-alliance.org 

--------------------------------------------------------------------------- 

A. THESE ITEMS ARE REQUIRED FOR REVISIONS 

-- A let ter addressing the reviewers' comments point  by point . 

-- An editable version of the final text  (.DOC or .DOCX) is needed for copyedit ing (no PDFs). 

-- High-resolut ion figure, supplementary figure and video files uploaded as individual files: See our
detailed guidelines for preparing your product ion-ready images, ht tp://life-science-
alliance.org/authorguide 

-- Summary blurb (enter in submission system): A short  text  summarizing in a single sentence the
study (max. 200 characters including spaces). This text  is used in conjunct ion with the t it les of
papers, hence should be informat ive and complementary to the t it le and running t it le. It  should
describe the context  and significance of the findings for a general readership; it  should be writ ten in
the present tense and refer to the work in the third person. Author names should not be ment ioned.

B. MANUSCRIPT ORGANIZATION AND FORMATTING: 

Full guidelines are available on our Instruct ions for Authors page, ht tp://life-science-
alliance.org/authorguide 

We encourage our authors to provide original source data, part icularly uncropped/-processed
electrophoret ic blots and spreadsheets for the main figures of the manuscript . If you would like to
add source data, we would welcome one PDF/Excel-file per figure for this informat ion. These files
will be linked online as supplementary "Source Data" files. 

***IMPORTANT: It  is Life Science Alliance policy that if requested, original data images must be
made available. Failure to provide original images upon request will result  in unavoidable delays in
publicat ion. Please ensure that you have access to all original microscopy and blot  data images
before submit t ing your revision.*** 

--------------------------------------------------------------------------- 

Reviewer #1 (Comments to the Authors (Required)): 

This manuscript  by Heier and Spurney reports a very nice series of analyses that dissect the
different ial effects of vamorolone versus prednisolone, deflazacort , eplerenone, and spironolactone
on act ivat ing/inhibit ing mineralcortocoid and glucocort icoid receptors mediat ing the inflammation



and cardiomyopathy associated with dystrophinopathy in the mdx mouse model. The experiments
are presented in a clear and balanced manner. I think the study is important to the field and will be
widely read. Below, however, are a few issues that should be addressed. 

1) The data in Fig. 4A appear to report  that  systolic blood pressure in mdx mice that received no
aldosterone was not different from WT controls. However, previous studies from this group have
reported that mdx mice have significant ly lower systolic (CF Spurney et  al, K Uaesoontrachoon et
al., 2014), diastolic (CF Spurney et  al, 2009), or mean blood pressure (CF Spurney e. al, 2009)
compared to WT. Can they explain why blood pressure was not lower in the mdx controls compared
to WT? Perhaps the current experiment is underpowered to reproduce their previous findings? 

2) The bar graph data in Fig. 2D, 2E, 4D, and 5A-F could be more easily evaluated by readers if
presented as dot plots. 

3) The statement in line 4 is not supported by the reference provided. 

Reviewer #2 (Comments to the Authors (Required)): 

Treatment with glucocort icoids of pat ients with Duchenne muscular dystrophy (DMD) is considered
as standard of care. The chronic use of glucocort icoids has been shown to substant ially preserve
heart  funct ion and improve survival of DMD pat ients. In the present study, Heier et  al. aim to ident ify
the underlying mechanism(s) of Vamorolone, a glucocort icoid receptor (GR) ligand that has been
developed from the same group (Heier et  al., 2016 EMBO Molecular medicine). 
Overall, the concept and results of this manuscript  are presented in a very structured manner. The
conclusion that vamolorone mediates both ant i-inflammatory and ant i-fibrot ic effects in DMD
hearts, however, has to be substant iated by addit ional methodological approaches. Likewise, the
quant ificat ion of miR-146 alone is not sufficient  to determine ant i-inflammatory act ivit ies of
vamorolone and other drugs being studied here. The use of C2C12 myoblasts is furthermore not
the best model to study ant i-inflammatory effects of vamorolone, which is supposed to act  on local
cells of the injured heart . Cultures of primary cardiomyocytes, fibroblasts or even immune cells that
are known to invade and accumulate during heart  failure progression (e.g. macrophages) should be
used instead as an in vit ro to study direct  effects of vamorolone. A more detailed anaylsis of
myocardial samples assessing the degree of inflammation (flow cytometry, histology) and fibrosis is
also recommended. 
Minor comments: 
- The introduct ion is too long and contains part ly repet it ions of content. 
- The steroidal drugs and metabolic derivates enlisted within the abstract  (vamorolone,
prednisolone, prednisone, deflazacort) should be clearly referred to its corresponding receptor
system they act ivate (if possible). 
- The figure legends should not contain a descript ion and interpretat ion of the results itself, e.g.
"Vamorolone acted as an MR antagonist , consistent with eplerenone and spironolactone" (Fig. 1)
and "Prednisolone caused an increase in D2-mdx heart  size" (Fig.5). 
- Could the authors est imate the amount of vamorolone per day that the mice received upon
osmotic pump implantat ion? A clear statement is missing within the results sect ion. 
- The antagonist ic effect  of vamorolone on MR act ivat ion in vivo is restricted to maintain the kidney
size upon treatment with aldosterone. This aspect of vamorolone is not direct ly linked to its mode
of act ion at  sites of cardiac dystrophy and thus should be transferred to a supplemental material
sect ion. 
- It  is stated within the result  sect ion "Vamorolone shows potent MR antagonist  act ivity in vivo"



that  "After six weeks, heart  funct ion was assayed by echocardiography, blood pressure was
measured, and terminal endpoint  measures were performed." These data, however, are not
presented here. 
- The authors should employ a more unbiased and global gene expression profiling approach than
select ive qRT-PCR to characterize changes of gene expression in heart  t issues of mdx and
vamorolone treated mdx mice. Such an approach would also reflect  potent ial alterat ions of the
degree of inflammation. 

Reviewer #3 (Comments to the Authors (Required)): 

This manuscript  provides a comprehensive set of well designed and conducted studies
demonstrat ing that valmorolone works as an antagonist  of the mineralocort icoid receptor (MR) in
heart  in addit ion to an agonist  of the glucocort icoid receptor (GR). These findings are important due
to the ongoing clinical t rials with valmorolone for Duchenne muscular dystrophy as well as the
current standard of clinical care, which are GR agonists. In silico analyses, reporter assays, GR
knockout myoblasts, analysis of GR and MR target genes, are shown to demonstrate the molecular
mechanisms of valmorolone's act ion. In vivo studies of the effect  of valmorolone versus eplerenone,
and spironolactone on aldosterone treated mdx mice and valmorolone versus prednisolone
treatment of D2-mdx mice were compared were used to further demonstrate valmorolone's act ion
as an MR antagonist . Overall, this is a well- conducted study and a well writ ten manuscript . 

Two minor points in the discussion should be considered. The authors should be careful about their
assumption that the glucocort icoid inact ivat ing enzyme HSD11B2 is not expressed in dystrophic
heart , since others have shown this enzyme appears to be increased in mdx skeletal muscles (Hum
Mol Genet. 2016 Dec 1;25(23):5167). Although it  is reasonable that this experiment may be beyond
the scope of the current study, the authors should consider both possibilit ies and be wary of
drawing a model that  compares cell types with and without this enzyme. It  is possible that the
upregulat ion of HSD11B2 actually explains why dystrophin deficiency is the "second hit" that
sensit izes mdx hearts to MR act ivity. Second, in vivo ant i-inflammatory gene expression changes
similar to prednisone have also been observed with other MR antagonists and could be referenced
(Am J Physiol Cell Physiol. 2017 Feb 1; 312(2): C155). It  is possible that although the specific target
miRNA assessed in these experiments is GR-dependent, that  other inflammatory genes come from
MR act ivat ion. 



Reviewer points and responses: 
 
 
Reviewer #1: 
 
This manuscript by Heier and Spurney reports a very nice series of analyses that dissect the 
differential effects of vamorolone versus prednisolone, deflazacort, eplerenone, and 
spironolactone... The experiments are presented in a clear and balanced manner. I think the 
study is important to the field and will be widely read. Below, however, are a few issues that 
should be addressed. 

 
A) The statement in line 4 is not supported by the reference provided.  

 
 We corrected this by double-checking references and adding the following references: 

o References added to line 4 (page 3) in the Introduction: 
 Koenig et al. 1987, Cell 
 Monaco et al. 1986, Nature 

 
 There was another reference for a Line 4 on page 9 of the results that may have been 

referred to, however this was removed when that section was changed in response to a 
Reviewer # 3 point. 
 

B) The bar graph data in Fig. 2D, 2E, 4D, and 5A-F could be more easily evaluated by readers 
if presented as dot plots. 
 
 We reformatted these graphs to present dots plotted for the data points in this revised 

version of our manuscript. 
 

C) The data in Fig. 4A appear to report that systolic blood pressure in mdx mice that received 
no aldosterone was not different from WT controls. However, previous studies from this 
group have reported that mdx mice have significantly lower systolic (CF Spurney et al, K 
Uaesoontrachoon et al., 2014), diastolic (CF Spurney et al, 2009), or mean blood pressure 
(CF Spurney e. al, 2009) compared to WT. Can they explain why blood pressure was not 
lower in the mdx controls compared to WT?  

 
 We have added text addressing this to our Discussion.   

 
 We believe the reason for the difference is due to the difference in mdx mouse ages / 

diseases stages between the studies.  In our current study we use younger mice that are 
pre-symptomatic in terms of cardiomyopathy.  In those other studies, we used older mdx 
mice (≥ 10 months of age) which are at an advanced stage of mdx disease where they 
display symptomatic cardiomyopathy.  For the experiments in our current paper, our goal 
was to introduce aldosterone challenge onto a background of pre-symptomatic disease 
stage of mdx cardiomyopathy.  This was intentionally done by design; we wanted to 
study a disease stage where aldosterone could effectively exacerbate mild / pre-
symptomatic disease to a more severe / symptomatic state, while also testing the ability 
of antagonists to counteract its effects to keep disease in a mild cardiac phenotype. 
 

 Our study had a similar number of mice to the provided references (n = 8-10 per group), 
so we do not believe differences were due to a difference in power.   
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B) In vivo anti-inflammatory gene expression changes similar to prednisone have also been 
observed with other MR antagonists and could be referenced (Am J Physiol Cell Physiol. 
2017 Feb 1; 312(2): C155). It is possible that although the specific target miRNA assessed 
in these experiments is GR-dependent, that other inflammatory genes come from MR 
activation.  

 
 We added the Reviewer references, and text discussing them to the Discussion to 

address Reviewer points A and B: 
 
o “Future studies using tissue-specific knockout mice and receptor-specific ligands will 

be valuable to further dissect roles of the mineralocorticoids, glucocorticoids, their 
receptors and their regulatory enzymes.  For example we find intracellular, 
inflammatory NF-κB signaling is inhibited by vamorolone, prednisolone and 
deflazacort in a GR-specific manner.  However, the renin-angiotensin-aldosterone 
system (RAAS) also impacts inflammation via effects on reactive oxygen species, 
blood pressure, blood volume, and inflammatory cell infiltration/adhesion.  
Accordingly, work by other groups indicates MR antagonists can also show a level of 
anti-inflammatory and membrane-stabilizing effects driven independently from the 
GR and these may provide separate pathways of efficacy for drugs such as 
eplerenone (Chadwick et al, 2017).  Additionally, a recent report suggests myeloid 
cells can synthesize aldosterone in a manner that could have local impacts on the 
dystrophic microenvironment of skeletal muscle (Chadwick et al, 2016).  In contrast 
to skeletal muscle in that study, here we do not detect Hsd11b2 expression in heart 
tissue; this finding is consistent with our findings that prednisolone can worsen heart 
phenotypes of mdx mice.  It will be intriguing to eventually compare a full dissection 
of steroidal pathways in muscle, heart, immune and fibroblast tissue types.  Doing so 
will provide valuable information on how to best apply current clinical drugs, on future 
drug development, and on the biology of muscle versus heart involvement in DMD.”   
   
 

Reviewer #3:   
 
Overall, the concept and results of this manuscript are presented in a very structured manner. 
The conclusion that vamolorone mediates both anti-inflammatory and anti-fibrotic effects in 
DMD hearts, however, has to be substantiated by additional methodological approaches.  

A) The quantification of miR-146 alone is not sufficient to determine anti-inflammatory activities 
of vamorolone and other drugs being studied here. The use of C2C12 myoblasts is 
furthermore not the best model to study anti-inflammatory effects of vamorolone, which is 
supposed to act on local cells of the injured heart. Cultures of primary cardiomyocytes, 
fibroblasts or even immune cells that are known to invade and accumulate during heart 
failure progression (e.g. macrophages) should be used instead as an in vitro to study direct 
effects of vamorolone. 

 
 We performed and added new experiments assaying anti-inflammatory effects in 

Primary Cardiomyocytes isolated from Postnatal Day 2 mouse hearts.   
o In parallel, we performed and added a new experiment assaying anti-inflammatory 

effects in the immortalized HL-1 cell line derived from cardiomyocytes.   
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D) Could the authors estimate the amount of vamorolone per day that the mice received upon 
osmotic pump implantation? A clear statement is missing within the results section. 

 
 As suggested, we have clarified this in the Results section and Figure Legends; the mice 

received vamorolone at 20 mg/kg via daily oral dosing.  
 
o New text in Results: 
 “Randomized and blinded treatment groups of wild type and mdx mice were 

implanted with subcutaneous osmotic pumps that secreted either vehicle or 
aldosterone, the physiological MR agonist, at a calculated dose of 0.25 
mg/kg/day (n ≥ 8 per group).  The mdx mice receiving aldosterone via osmotic 
pump were also treated with vehicle, vamorolone (20 mg/kg/day), eplerenone 
(100 mg/kg/day), or spironolactone (20 mg/kg/day), using daily oral 
administration via ingestion of sugar syrup formulations.” 

 
E) The antagonistic effect of vamorolone on MR activation in vivo is restricted to maintain the 

kidney size upon treatment with aldosterone. This aspect of vamorolone is not directly linked 
to its mode of action at sites of cardiac dystrophy and thus should be transferred to a 
supplemental material section.  

 
 We agree that this is not directly linked to cardiac dystrophy, however as a traditional 

MR/aldosterone target tissue it is linked to the mechanism of action of MR ligands.  We 
feel these may actually be viewed as a good reasons to include it, because this MR-
mediated phenotype allows us to also assay effects of compounds on an MR activity that 
is independent of dystrophic pathology.  We have decided to keep this in the main text 
for now because it is directly linked to the drug mechanism of MR antagonism.   

 
 Additionally, the contrast in effects of prednisolone/aldosterone between kidney and 

heart is important to address Reviewer 2 Point (A). By showing the effects in both kidney 
and heart, we can show how heart is specifically sensitized to MR-activation by 
prednisolone due to its lack of expression for the protective, steroid-metabolizing 
enzyme HSD11B2.  
 

F) The figure legends should not contain a description and interpretation of the results itself, 
e.g. "Vamorolone acted as an MR antagonist, consistent with eplerenone and 
spironolactone" (Fig. 1) and "Prednisolone caused an increase in D2-mdx heart size" 
(Fig.5).  

 
 We used this descriptive style because we thought it was consistent with other papers in 

this journal and the directions in the Life Science Alliance guidelines.  We can change 
this if the Editor prefers.    

 
 

G) The authors should employ a more unbiased and global gene expression profiling approach 
than selective qRT-PCR to characterize changes of gene expression in heart tissues of mdx 
and vamorolone treated mdx mice.  

 



 In the future, we will look into performing similar profiling experiments towards the 
development of MR-specific biomarkers.  For now, this is beyond the scope of the 
current manuscript, as the Editor stated in their response that “we don’t expect global 
gene expression analysis in heart tissues of the mdx mice for acceptance here”. 

 

 
 
 

 



January 18, 20191st Revision - Editorial Decision

January 18, 2019 

RE: Life Science Alliance Manuscript  #LSA-2018-00186-TR 

Dr. Christopher R. Heier 
Children's Nat ional Medical Center 
Research Center for Genet ic Medicine 
111 Michigan Ave NW 
Washington, DC 20010 

Dear Dr. Heier, 

Thank you for submit t ing your revised manuscript  ent it led "Vamorolone targets dual nuclear
receptors to t reat inflammation and dystrophic cardiomyopathy". As you will see, the reviewers
appreciate the introduced changes and we would thus be happy to publish your paper in Life
Science Alliance pending final revisions necessary to meet our formatt ing guidelines: 

- Fig3 panel E misspelled in the legend as panel D, please correct  

To upload the final version of your manuscript , please log in to your account:
ht tps://lsa.msubmit .net/cgi-bin/main.plex 
You will be guided to complete the submission of your revised manuscript  and to fill in all necessary
informat ion. 

To avoid unnecessary delays in the acceptance and publicat ion of your paper, please read the
following informat ion carefully. 

A. FINAL FILES: 

These items are required for acceptance. 

-- An editable version of the final text  (.DOC or .DOCX) is needed for copyedit ing (no PDFs). 

-- High-resolut ion figure, supplementary figure and video files uploaded as individual files: See our
detailed guidelines for preparing your product ion-ready images, ht tp://life-science-
alliance.org/authorguide 

-- Summary blurb (enter in submission system): A short  text  summarizing in a single sentence the
study (max. 200 characters including spaces). This text  is used in conjunct ion with the t it les of
papers, hence should be informat ive and complementary to the t it le. It  should describe the context
and significance of the findings for a general readership; it  should be writ ten in the present tense
and refer to the work in the third person. Author names should not be ment ioned. 

B. MANUSCRIPT ORGANIZATION AND FORMATTING: 

Full guidelines are available on our Instruct ions for Authors page, ht tp://life-science-
alliance.org/authorguide 



We encourage our authors to provide original source data, part icularly uncropped/-processed
electrophoret ic blots and spreadsheets for the main figures of the manuscript . If you would like to
add source data, we would welcome one PDF/Excel-file per figure for this informat ion. These files
will be linked online as supplementary "Source Data" files. 

**Submission of a paper that does not conform to Life Science Alliance guidelines will delay the
acceptance of your manuscript .** 

**It  is Life Science Alliance policy that if requested, original data images must be made available to
the editors. Failure to provide original images upon request will result  in unavoidable delays in
publicat ion. Please ensure that you have access to all original data images prior to final
submission.** 

**The license to publish form must be signed before your manuscript  can be sent to product ion. A
link to the electronic license to publish form will be sent to the corresponding author only. Please
take a moment to check your funder requirements.** 

**Reviews, decision let ters, and point-by-point  responses associated with peer-review at  Life
Science Alliance will be published online, alongside the manuscript . If you do want to opt out of this
transparent process, please let  us know immediately.** 

Thank you for your at tent ion to these final processing requirements. Please revise and format the
manuscript  and upload materials within 7 days. 

Thank you for this interest ing contribut ion, we look forward to publishing your paper in Life Science
Alliance. 

Sincerely, 

Andrea Leibfried, PhD 
Execut ive Editor 
Life Science Alliance 
Meyerhofstr. 1 
69117 Heidelberg, Germany 
t  +49 6221 8891 502 
e a.leibfried@life-science-alliance.org 
www.life-science-alliance.org 

------------------------------------------------------------------------------ 
Reviewer #1 (Comments to the Authors (Required)): 

The authors have addressed my concerns and I congratulate them on an interest ing study that is
important to the field of muscular dystrophy and beyond 

Reviewer #3 (Comments to the Authors (Required)): 

The revised manuscript  addresses the comments of all of the previous reviews. 





January 28, 20192nd Revision - Editorial Decision

January 28, 2019 

RE: Life Science Alliance Manuscript  #LSA-2018-00186-TRR 

Dr. Christopher R. Heier 
Children's Nat ional Medical Center 
Research Center for Genet ic Medicine 
111 Michigan Ave NW 
Washington, DC 20010 

Dear Dr. Heier, 

Thank you for submit t ing your Research Art icle ent it led "Vamorolone targets dual nuclear receptors
to t reat inflammation and dystrophic cardiomyopathy". It  is a pleasure to let  you know that your
manuscript  is now accepted for publicat ion in Life Science Alliance. Congratulat ions on this
interest ing work. 

The final published version of your manuscript  will be deposited by us to PubMed Central upon
online publicat ion. 

Your manuscript  will now progress through copyedit ing and proofing. It  is journal policy that authors
provide original data upon request. 

Reviews, decision let ters, and point-by-point  responses associated with peer-review at  Life Science
Alliance will be published online, alongside the manuscript . If you do want to opt out of this
transparent process, please let  us know immediately. 

***IMPORTANT: If you will be unreachable at  any t ime, please provide us with the email address of
an alternate author. Failure to respond to rout ine queries may lead to unavoidable delays in
publicat ion.*** 

Scheduling details will be available from our product ion department. You will receive proofs short ly
before the publicat ion date. Only essent ial correct ions can be made at  the proof stage so if there
are any minor final changes you wish to make to the manuscript , please let  the journal office know
now. 

DISTRIBUTION OF MATERIALS: 
Authors are required to distribute freely any materials used in experiments published in Life Science
Alliance. Authors are encouraged to deposit  materials used in their studies to the appropriate
repositories for distribut ion to researchers. 

You can contact  the journal office with any quest ions, contact@life-science-alliance.org 

Again, congratulat ions on a very nice paper. I hope you found the review process to be construct ive
and are pleased with how the manuscript  was handled editorially. We look forward to future excit ing
submissions from your lab. 



Sincerely, 

Andrea Leibfried, PhD 
Execut ive Editor 
Life Science Alliance 
Meyerhofstr. 1 
69117 Heidelberg, Germany 
t  +49 6221 8891 502 
e a.leibfried@life-science-alliance.org 
www.life-science-alliance.org 
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