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1st Editorial Decision

September 25, 2018

September 25, 2018
Re: Life Science Alliance manuscript #LSA-2018-00186-T
Dr. Christopher R. Heier
Children's National Medical Center
Research Center for Genetic Medicine
111 Michigan Ave NW
Washington, DC 20010
Dear Dr. Heier,
Thank you for submitting your manuscript entitled "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 letter.
As you will see, the reviewers appreciate your analysis and provide constructive 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 substantiate your
claims. While we don't expect global gene expression analysis in heart tissues 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:
https://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
information.
While you are revising your manuscript, please also attend to the below editorial points to help
expedite the publication of your manuscript. Please direct any editorial questions to the journal
office.
The typical timeframe 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 submitting the revision, please include a letter addressing the reviewers' comments point by
point.
We hope that the comments below will prove constructive as your work progresses.
Thank you for this interesting contribution to Life Science Alliance. We are looking forward to
receiving your revised manuscript.
Sincerely,

Andrea Leibfried, PhD
Executive 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 letter addressing the reviewers' comments point by point.
-- An editable version of the final text (.DOC or .DOCX) is needed for copyediting (no PDFs).
-- High-resolution figure, supplementary figure and video files uploaded as individual files: See our
detailed guidelines for preparing your production-ready images, http://life-sciencealliance.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 conjunction with the titles of
papers, hence should be informative and complementary to the title and running title. It should
describe the context and significance of the findings for a general readership; it should be written in
the present tense and refer to the work in the third person. Author names should not be mentioned.
B. MANUSCRIPT ORGANIZATION AND FORMATTING:
Full guidelines are available on our Instructions for Authors page, http://life-sciencealliance.org/authorguide
We encourage our authors to provide original source data, particularly uncropped/-processed
electrophoretic 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 information. 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
publication. Please ensure that you have access to all original microscopy and blot data images
before submitting 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
differential effects of vamorolone versus prednisolone, deflazacort, eplerenone, and spironolactone
on activating/inhibiting mineralcortocoid and glucocorticoid receptors mediating 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 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? 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 glucocorticoids of patients with Duchenne muscular dystrophy (DMD) is considered
as standard of care. The chronic use of glucocorticoids has been shown to substantially preserve
heart function and improve survival of DMD patients. In the present study, Heier et al. aim to identify
the underlying mechanism(s) of Vamorolone, a glucocorticoid 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 anti-inflammatory and anti-fibrotic effects in DMD
hearts, however, has to be substantiated by additional methodological approaches. Likewise, 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. A more detailed anaylsis of
myocardial samples assessing the degree of inflammation (flow cytometry, histology) and fibrosis is
also recommended.
Minor comments:
- The introduction is too long and contains partly repetitions 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 activate (if possible).
- 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).
- 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.
- 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.
- It is stated within the result section "Vamorolone shows potent MR antagonist activity in vivo"

that "After six weeks, heart function 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
selective qRT-PCR to characterize changes of gene expression in heart tissues of mdx and
vamorolone treated mdx mice. Such an approach would also reflect potential alterations of the
degree of inflammation.

Reviewer #3 (Comments to the Authors (Required)):
This manuscript provides a comprehensive set of well designed and conducted studies
demonstrating that valmorolone works as an antagonist of the mineralocorticoid receptor (MR) in
heart in addition to an agonist of the glucocorticoid receptor (GR). These findings are important due
to the ongoing clinical trials 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 action. 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 action
as an MR antagonist. Overall, this is a well- conducted study and a well written manuscript.
Two minor points in the discussion should be considered. The authors should be careful about their
assumption that the glucocorticoid inactivating 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 possibilities and be wary of
drawing a model that compares cell types with and without this enzyme. It is possible that the
upregulation of HSD11B2 actually explains why dystrophin deficiency is the "second hit" that
sensitizes mdx hearts to MR activity. Second, 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.

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 / presymptomatic 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.



Text
T
added to
o the Discus
ssion:
o “We shou
uld note there
e are differe
ences in both
h heart functtion and bloo
od pressure
between stages
s
of md
dx disease; in younger m
mdx here we
e saw no nattural decrea
ase in
heart func
ction and no
o natural bloo
od pressure phenotype, while older mdx develop a
cardiomyo
opathy with decreased heart
h
functio
on and a deccrease in blo
ood pressure
e
(Spurney et al, 2009; Uaesoontra
achoon et al,, 2014).”

Reviewe
er #2:
This man
nuscript prov
vides a comp
prehensive set
s of well de
esigned and
d conducted studies
demonstrating that valmorolone works as an
n antagonist of the minerralocorticoid
d receptor (M
MR)
in heart in addition to
o an agonist of the gluco
ocorticoid recceptor (GR).. These findings are
important due to the ongoing clin
nical trials with valmorolo
one for Duch
henne musccular dystrop
phy
as well as the curren
nt standard of
o clinical carre, which are
e GR agonissts... Overalll, this is a we
ellconducte
ed study and
d a well writte
en manuscript.
Two mino
or points in the
t discussio
on should be
e considered
d.
A) The authors
a
shou
uld be carefu
ul about theiir assumptio
on that the gllucocorticoid
d inactivating
g
enzym
me HSD11B
B2 is not exp
pressed in dy
ystrophic he
eart, since otthers have sshown this
enzym
me appears to be increa
ased in mdx skeletal mu scles (Hum Mol Genet. 2016 Dec
1;25((23):5167). Although
A
it is
s reasonable
e that this exxperiment may be beyon
nd the scope
e of
the current study
y…


These
T
were interesting sttudies (referrences in po ints A & B) a
and we have
e added the two
re
eferences fro
om this grou
up (Chadwick
k et al. 2017
7 and Chadw
wick et al. 20
016) along w
with
te
ext discussin
ng them in th
he context off our study to
o our Discusssion. Text added to the
e
Discussion
D
is
s found in our Response to point B.



Although
A
the Reviewer sa
aid “this experiment mayy be beyond
d the scope o
of the curren
nt
sttudy”, we als
so decided to
t assay HSD11B2 exprression in bo
oth WT and m
mdx hearts.
o

We found
d and now sh
how HSD11B
B2 is not sub
bstantially e
expressed in heart tissue
e
from eithe
er WT or md
dx mice. We
e have added
d this data to
o the paper (Figure 6A)
along with
h relevant te
ext to the Results and Di scussion se
ections.



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.



We
W performed and added
d new experriments assa
aying anti-infflammatory e
effects in
macrophages
m
s.



Data
D
from the
ese added experiments is now prese
ented in Figu
ure 3 and the Results.
o Figure 3:

o
o

Figure 3: Vamorrolone inhib
bits inflamm
matory signaling in ma
acrophage a
and
s were pretrreated with d
heart cells. (A) RAW
R
264.7 macrophage
m
drug at 10 μM
and in
nflammatory signaling induced for 24
4 hrs using L
LPS. Expression of NF--κB
regula
ated inflamm
matory genes
s (Il1b and Ill6) was assa
ayed by qRT
T-PCR. (B) IIL1B
and IL
L6 protein levels were as
ssayed in m edia from th
he same exp
periment via
AlphaLISA assay.. (C) Primarry cardiomyo
ocytes were pretreated w
with vehicle,,
vamorrolone, or the GR-speciffic ligand de flazacort, an
nd inflammatory signalin
ng
induce
ed with TNF
F. NF-κB reg
gulated inflam
mmatory gene expressio
on (Il1b and Il6)
was assayed
a
by qRT-PCR.
q
(D) IL6 prote
ein levels we
ere assayed by AlphaLIS
SA.
(D) HL
L-1cells werre pretreated
d with 10 μM
M drug and in
nduced with TNF for 24 hrs.
Expre
ession of Il6 was
w assayed by qRT-PC
CR. (n = 4, ** p < 0.005
5, **** p <
0.0001, ANOVA with
w post-hoc
c vs. (+) TNF
F control in g
gray; (+) = T
TNF plus veh
hicle,
D = de
eflazacort, P = prednisolone, V = va
amorolone, E = eplereno
one)
o

New text added to Re
esults:


“We next tested
t
drugs
s for anti-infla
ammatory effficacy in immune and h
heart
cells, both of whic
ch can impac
ct DMD card
diomyopathyy. For the firrst set of
experiments, RAW
W 264.7 mac
crophages w
were induced
d with lipopo
olysaccharide
(LPS)) after pre-tre
eatment with
h a GR and/o
or MR ligand
d. Analysis by qRT-PCR
R
showe
ed LPS caus
sed a signific
cant increasse (p < 0.000
01) in Irf1 an
nd Mcp1,
consis
stent with da
ata in myotub
bes (Supple
ementary Fig
g S2). LPS a
also caused a
significant increas
se (p < 0.000
01) in Interle
eukin 1β (Il1b
b) and Interlleukin 6 (Il6)) (Fig
T
two cytokines
c
are
e directly reg
gulated by N
NF-κB and th
heir chronic
3A). These
overexpression co
ontributes to
o heart patho
ophysiology (Bujak & Fra
angogianniss,
2009; Hiscott et al,
a 1993; Libe
ermann & Ba
altimore, 199
90; Wollert & Drexler, 20
001).
Vamo
orolone, defla
azacort and prednisolon
ne all showed
d a significa
ant inhibition (p <
0.005) of Irf1, Mcp
p1, Il1b and Il6 induction
n (Figs 3A and S2). The
e MR-specifiic

drug eplerenone,
e
in contrast, showed no effects on th
he expressio
on of any of
these inflammatorry genes. To see if thesse transcriptional effectss were consistent
with th
he levels of cytokines se
ecreted by m
macrophagess, we assaye
ed IL1B and
d IL6
protein levels in media
m
from th
he same exp
periment usiing an Alpha
aLISA assayy (Fig
3B). Results
R
were
e consistentt with qRT-P
PCR, showing a potent in
nduction of b
both
secretted IL1B and
d IL6 with LP
PS that was significantlyy attenuated by vamorolone,
prednisolone, and
d deflazacortt (p < 0.0001
1 for each), but not by eplerenone.
Next, we tested the ab
bility of GR l igands to inh
hibit inflamm
matory signaling
in hea
art cells. We
e first perform
med an expe
eriment usin
ng primary ca
ardiomyocyttes
obtain
ned from pos
stnatal day 2 wild type m
mice and trea
ated with eitther vamorollone
or the
e GR-specific
c ligand defla
azacort. Priimary cardio
omyocytes displayed
sponta
aneous conttractions in culture,
c
charracteristic off a heart phe
enotype, befo
ore
and th
hroughout tre
eatment. TN
NF induction
n caused a ssignificant inccrease (p <
0.0001) in Il1b and Il6 gene expression (F
Fig 3C). Adm
ministration of vamorolo
one
and deflazacort siignificantly dampened
d
in
nduction of these genes (p < 0.005)..
Analysis of IL6 pro
otein levels by AlphaLIS
SA showed cconsistent re
esults, as TN
NF
cause
ed an increas
se in IL6 and
d this was efffectively inh
hibited (p < 0
0.0001) by b
both
vamorrolone and deflazacort
d
(Fig 3D). Ne
ext, we repea
ated drug tre
eatments ussing
HL-1 cells.
c
HL-1 cells are an immortalize
ed cardiac m
muscle cell lin
ne that displays
pheno
otypic charac
cteristics con
nsistent with
h adult atrial cardiomyoccytes (Clayco
omb
et al, 1998). Agaiin, in HL-1 cells
c
TNF inccreased Il6 e
expression (p
p < 0.0001) and
this was
w successffully decreas
sed (p < 0.00
05) by vamo
orolone and deflazacort (Fig
3E). Together,
T
ou
ur in vitro da
ata indicate vvamorolone, prednisolon
ne and
ability to inh
deflaz
zacort all pos
ssess a GR--dependent a
hibit inflamma
atory signaliing in
musclle, immune, and heart ce
ells. “


Skeletal
S
Musc
cle inflamma
ation also re
emains a keyy issue and d
drug target ffor DMD. In
co
onsidering th
he Reviewerr comments on a microR
RNA readout in myoblassts, we also
re
eplaced our prior experim
ment (Figure
e 2E) by perrforming a ne
ew experime
ent using
differentiated myotubes where
w
we as
ssay drug efffects on messsenger RNA
A from more
e
established NF-κB
N
targett genes.
o Ne
ew Figure 2E
E:

o
B) A mo
ore detailed anaylsis
a
of myocardial
m
samples
s
asse
essing the d
degree of infflammation (flow
cytom
metry, histolo
ogy) and fibrrosis is also recommend
ded.



n the revised
d manuscriptt, histologica
al examinatio
on of heart ffibrosis is pro
ovided in Fig
gure
In
5B-C.
o

o


n the revised
d manuscriptt, gene expression analyyses relevan
nt to fibrosis and
In
ca
ardiomyopatthy are prov
vided in Figure 5D.

o


We
W have now
w characteriz
zed the in viv
vo anti-inflam
mmatory effiicacy of Vam
morolone quite
ex
xtensively in
n several diffferent anima
al models, an
nd have sho
own a successsful decrea
ase in
se
erum-based inflammatory biomarkers in DMD p
patients in Ph
hase 2a clin
nical trials.
o



In the rev
vised manusc
cript, we now
w add text s ummarizing this data in our Discusssion
section.Te
ext added to
o Discussion
n:
 “In pre
eclinical anim
mal trials, va
amorolone h as now been shown to h
have in vivo antiinflam
mmatory effic
cacy as measured by hisstology, live imaging, cyttokine analyysis,
and/or flow cytom
metry in mode
els of DMD, inflammatorry bowel disease, asthm
ma,
g
muscular dystroph
hy, and multi ple sclerosiss (Damsker et al, 2016;
limb girdle
Dams
sker et al, 20
013; Dillingha
am et al, 201
15; Heier et al, 2013; Srreetama et a
al,
2018)).”
 “Vamo
orolone also
o recently completed Pha
ase 2a trialss in DMD pattients, where
e it
showe
ed anti-inflam
mmatory effiicacy and a dissociation
n of effects o
on safety verrsus
efficac
cy biomarke
ers in patientt serum (Con
nklin et al, 20
018).”

We
W cannot pe
erform flow cytometry
c
re
etroactively o
on hearts fro
om the MR a
antagonism ttrial,
however we are
a looking into developing techniqu
ues to do sim
milar assays in diaphragm
and heart for future experiments invo
olving mdx a nd receptor knockout m
mice. We bellieve
th
hese future studies
s
will also
a
provide a cleaner in
n vivo system
m for studiess of inflamma
ation
because they
y will be done without the
e context of hyperaldostteronism intrroduced by
osmotic pump
ps in our currrent study.

Minor co
omments:
A) The introduction is too long and
a contains
s partly repettitions of con
ntent.


We
W have sho
ortened the In
ntroduction by
b nearly 20
0%.

B) It is stated
s
within the result se
ection "Vam
morolone sho
ows potent M
MR antagonist activity in
vivo" that "After six
s weeks, he
eart function
n was assay ed by echoccardiographyy, blood presssure
was measured,
m
and
a terminal endpoint me
easures werre performed
d." These da
ata, however, are
not presented he
ere.


As
A suggested
d, in the revis
sed manusc
cript we pressent this data
a on blood p
pressure,
echocardiogrraphy and terminal endpoint data in Figure 5A (b
blood pressu
ure), 5C
(h
histology of fibrosis),
f
5F (heart mass
s), and 5G-I (echocardio
ography).
o

Blood pre
essure:


o

Fibrosis histology:
h


o

Heart mas
ss:


o

diography:
Echocard

o
C) The steroidal
s
dru
ugs and meta
abolic deriva
ates enlisted
d within the a
abstract (vam
morolone,
predn
nisolone, pre
ednisone, de
eflazacort) should be cle
early referred
d to its corre
esponding
recep
ptor system they
t
activate
e (if possible
e).


We
W addresse
ed this by:
o

We added
d some text clarifying the
e receptors for each liga
and in the ab
bstract, thou
ugh
the extentt of this was
s limited by word
w
count li mits.

o

a
a Tab
ble showing each
e
ligand and its rece
eptors/effectss because w
we
We also added
felt it wou
uld be helpful both to rea
aders and in fully addresssing this point. This is ffound
in Table 1.
1 We can re
emove this Table
T
if the R
Reviewer orr Editor prefe
er.


o

Table
e 1:

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 MRmediated 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”.

1st Revision - Editorial Decision

January 18, 2019

January 18, 2019
RE: Life Science Alliance Manuscript #LSA-2018-00186-TR
Dr. Christopher R. Heier
Children's National Medical Center
Research Center for Genetic Medicine
111 Michigan Ave NW
Washington, DC 20010
Dear Dr. Heier,
Thank you for submitting your revised manuscript entitled "Vamorolone targets dual nuclear
receptors to treat 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 formatting 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:
https://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
information.
To avoid unnecessary delays in the acceptance and publication of your paper, please read the
following information carefully.
A. FINAL FILES:
These items are required for acceptance.
-- An editable version of the final text (.DOC or .DOCX) is needed for copyediting (no PDFs).
-- High-resolution figure, supplementary figure and video files uploaded as individual files: See our
detailed guidelines for preparing your production-ready images, http://life-sciencealliance.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 conjunction with the titles of
papers, hence should be informative and complementary to the title. It should describe the context
and significance of the findings for a general readership; it should be written in the present tense
and refer to the work in the third person. Author names should not be mentioned.
B. MANUSCRIPT ORGANIZATION AND FORMATTING:
Full guidelines are available on our Instructions for Authors page, http://life-sciencealliance.org/authorguide

We encourage our authors to provide original source data, particularly uncropped/-processed
electrophoretic 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 information. 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
publication. 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 production. 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 letters, 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 attention to these final processing requirements. Please revise and format the
manuscript and upload materials within 7 days.
Thank you for this interesting contribution, we look forward to publishing your paper in Life Science
Alliance.
Sincerely,
Andrea Leibfried, PhD
Executive 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 interesting 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.

2nd Revision - Editorial Decision

January 28, 2019

January 28, 2019
RE: Life Science Alliance Manuscript #LSA-2018-00186-TRR
Dr. Christopher R. Heier
Children's National Medical Center
Research Center for Genetic Medicine
111 Michigan Ave NW
Washington, DC 20010
Dear Dr. Heier,
Thank you for submitting your Research Article entitled "Vamorolone targets dual nuclear receptors
to treat inflammation and dystrophic cardiomyopathy". It is a pleasure to let you know that your
manuscript is now accepted for publication in Life Science Alliance. Congratulations on this
interesting work.
The final published version of your manuscript will be deposited by us to PubMed Central upon
online publication.
Your manuscript will now progress through copyediting and proofing. It is journal policy that authors
provide original data upon request.
Reviews, decision letters, 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 time, please provide us with the email address of
an alternate author. Failure to respond to routine queries may lead to unavoidable delays in
publication.***
Scheduling details will be available from our production department. You will receive proofs shortly
before the publication date. Only essential corrections 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 distribution to researchers.
You can contact the journal office with any questions, contact@life-science-alliance.org
Again, congratulations on a very nice paper. I hope you found the review process to be constructive
and are pleased with how the manuscript was handled editorially. We look forward to future exciting
submissions from your lab.

Sincerely,
Andrea Leibfried, PhD
Executive 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

