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December 21, 20181st Editorial Decision

December 21, 2018 

Re: Life Science Alliance manuscript  #LSA-2018-00254-T 

Dear Dr. Choi, 

Thank you for submit t ing your manuscript  ent it led "CXXC5 mediates growth plate senescence and
is a target for enhancement of longitudinal bone growth" 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 think that your work will be of interest  to others once revised.
However, they also think that your conclusions are current ly not sufficient ly supported. Given the
reviewers' input, we would like to invite you to submit  a revised version of your manuscript .
Important ly, while some issues can get addressed by text  changes / clarificat ions, a more defined
analysis of the growth plate needs to be performed including better marker usage as well as cxxc5
expression analysis in the GP (rev1 point  1, 2, 4, 6; rev3 point  2, and also rev2). Furthermore, the
robustness of the results should be demonstrated (rev3, point  1) and the effects of the CXXC5
inhibitor should get better analyzed (reviewer #3, points 3 and 4). 

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. 

We would be happy to discuss the individual revision points further with you should this be helpful. 

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)): 

In this manuscript  the authors show that the WNT inhibitor CxxC5 is overall increased in the growth
plate as they mature with age. They also show that CxxC5 in chondrocytes is a target of
estrogens, potent ially linking the end of longitude growth at  puberty to induct ion of CxxC5
expression. Finally they show that disrupt ing the DVL-Cxxc5 interact ion, responsible for inhibit ion of
Wnt signaling, with a small molecule they ident ified can prolong longitudinal growth. last ly they show
that delet ion of CxxC5 leads to prolonged longitudinal bone growth. They conclude that the
molecules they ident ified could be used to favor bone growth in pat ients with growth retardat ion. 



Crit ique: Overall this is an interest ing paper report ing novel data that is t ranslat ionally relevant. The
conclusions are overall supported by the data and the quality of the figures is acceptable. The main
weaknesses are however that 1) Nowhere in the manuscript  do the authors report  the precise
localisat ion of cxxc5 expression in the growth plate. This is of the utmost importance since the
maturat ion of the growth plate occurs not only with age (as most ly studied here) but also within the
growth plate itself through the progression of pre-chondrocytes to proliferat ion, pre-hypertrophy
and hypertrophy. Thus, its is essent ial to determine the course f cxxc5 expression during the
stepwise progression of chondrocytes in the GP. 2) The authors use Runx2 as a "chondrogenic"
marker and report  its repression by cxxc5 as an illustrat ion of "senescence"; this is quite misleading
because the authors ignore the most important fact  that  Runx2 actually needs to be repressed in
order to ensure a slow and progressive t ransit ion to hypertrophy; they ignore this important fact  in
their data collect ion and in their discussion, and they ignore key players such as PTHrP, Indian
Hedgehog and FGF18, all key regulators of GP maturat ion and bone growth within the GP. To
present Runx2 simply as a factor that  needs to be elevated for GP health is t ruly misleading. 3) The
use of the term senescence (although they do refer to previous papers to support  this choice, is
also misleading now that this term defines a precise cellular mechanism that is actually not studied
here. They may want to use the term "maturat ion" instead. 
Specific comments: 
1- Fig 1A: although nice to show relat ive changes with t ime, it  would be useful to have expression
levels and localizat ion of the expression within the growth plate and not just  in total GP. This t issue
is too heterogeneous when it  comes to chondrocytes to be treated globally.
2- In all these figures one would also want to see expression levels within the different layers of the
GP and not only with age.
3- Fig 1E: Where are we in the GP? These images are confusing because they fail to indicate which
layer we are looking at . They should be retaken to include the whole GP.
4- Fg 1F: The authors should include PTHrP, IHH and FGF18 in their analysis of genes in the GP
that are direct ly relevant to GP and longitudinal growth (see Kronenberg HM papers)
5- Fig 1D is not acceptable: the E2 sect ion is too clique to be comparable to the control
6- Fig 2,3, and 5: unclear where in the GP are some pictures taken. Please specify or show on the
low mag where the high mags are taken. In any case these suggest that  expression is not
homogeneous in the GP.
7- Discussion: need to include the work of Kronenberg, Karaplis, Ornitz, etc...on PTHrP, IHH, FGFs
and the regulat ion of Runx2 to prevent hypertrophy in order to prolong the growth...and how doe
this fit  with the current findings. This is why it  is essent ial to analyze precise expression localizat ion
within the different layers of the GP.

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

The authors report  a novel compound, KY19382, that  inhibits both the DVL-PDZ domain and GSK-
3beta. If it  is t rue, the study is of biological significance. However, based on the data present in the
manuscript , I am not convinced that is the case. Moreover, the authors describe the studies of
applying this compound in mice without providing any ADME/PK informat ion. Furthermore, all the
necessary control studies are not reported in the manuscript . 

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

Short  Summary 



This manuscript  addresses the role of CXXC5, a negat ive regulator of Wnt/beta-Catenin signaling,
on growth plate senescence and associated longitudinal bone growth. Authors used a pept ide
PTD-DBMP, and a small molecule KY19382, which interferes with GSK-3b act ivity and CXXC5-DVL
interact ion. Such interference act ivates Wnt/beta-catenin signaling that delays growth plate
senescence, result ing in longitudinal bone growth in mice; thereby proposing CXXC5 as a potent ial
target to enhance longitudinal growth of children at  the risk of height retardat ion. 
This is a well described study that needs some more evidences from support ing experiments. 

Specific points 
1. Power analysis is strongly suggested. Most of the experiments have a low N (n=3). Addit ional
independent experiments will provide power to the study.

2. All the results and corresponding figures state Runx2, Col10a1, MMP13, Alp etc molecules as
'chondrogenic markers' while these molecules are most ly direct  osteogenic markers. Including the
observat ions on direct  chondrogenic markers such as Sox9, Col2a1, Aggrecan in results and
corresponding figures would be more relevant to the scope of this manuscript .

3. Fig 4E showed inact ivat ion of GSK-3beta upon KY19382 treatment. What is its effect  on GSK-
3alpha? Just ify your observat ions.

4. What is the topological phenotype of elongated bones in CXXC5-/- mice compared to CXXC5+/+
controls in the presence and absence of the pept ide and KY19382?

5. Real t ime PCRs are performed using saturat ing template cDNA concentrat ion (1μl of 2μg/40μl
cDNA react ion, was amplified in 10μl iQ SYBR Green Supermix) per real t ime PCR react ion as
described in Materials and methods. Real t ime PCR data from diluted cDNA template concentrat ion
would be interest ing; else just ify the use of higher template concentrat ion.

6. Relat ive quant itat ion of immunoblots is most ly missing. For example, 1D, 4E, 4F, 5E.

Addit ional issues 
1. Scatter plots should be used instead of bar graphs.

2. Stat ist ical analyses: Analysis of variance with post hoc test  for mult iple comparisons is
suggested, wherever applicable.

3. For some experiments, we don't  know the N. For example, most of the immunoblots (Fig 1D, 4E,
4F, 5E); radiographs (3A); IHC (3F) etc.

Above ment ioned revisions can be completed in a t imeframe of 3-4 months. 



1st Authors' Response to Reviewers        March 6, 2019 

Reviewer #1 

In this manuscript the authors show that the WNT inhibitor CxxC5 is overall increased 

in the growth plate as they mature with age. They also show that CxxC5 in 

chondrocytes is a target of estrogens, potentially linking the end of longitude growth 

at puberty to induction of CxxC5 expression. Finally they show that disrupting 

the DVL-Cxxc5 interaction, responsible for inhibition of Wnt signaling, with a 

small molecule they identified can prolong longitudinal growth. Lastly they show 

that deletion of CxxC5 leads to prolonged longitudinal bone growth. They 

conclude that the molecules they identified could be used to favor bone growth in 

patients with growth retardation.

Critique:

1) Nowhere in the manuscript do the authors report the precise localization of

cxxc5 expression in the growth place.

This is of the utmost importance since the maturation of the growth plate occurs not

only with age (as mostly studied here) but also within the growth plate itself 

through the progression of pre-chondrocytes to proliferation, pre-hypertrophy 

and hypertrophy. Thus, it is essential to determine the course of cxxc5 expression 

during the stepwise progression of chondrocytes in the GP. Response:

Response: To address this issue, we now provided new data for CXXC5 expression in 

different zones of the growth plate in Fig 1E, 2E, and 2F of the revised manuscript. We 

found that CXXC5 was expressed in all resting, proliferative, and hypertrophic zones at 

late puberty. In addition, the tibial growth plates treated with E2 both ex vivo and in vivo 

showed enhanced CXXC5 expression in chondrocytes of proliferative and hypertrophic 



zones with decreased height of each zone. Furthermore, proliferation and differentiation 

of chondrocytes were increased in the growth plates of Cxxc5
-/-

 mice compared with those

of wild type mice. We describe and discuss these observations in the Discussion section 

of the revised manuscript (page 13, lines 9–12). 

2) The authors use Runx2 as a "chondrogenic" marker and report its repression by

cxxc5 as an illustration of "senescence"; this is quite misleading because the authors

ignore the most important fact that Runx2 actually needs to be repressed in order to

ensure a slow and progressive transition to hypertrophy; they ignore this important

fact in their data collection and in their discussion, and they ignore key players such

as PTHrP, Indian Hedgehog and FGF18, all key regulators of GP maturation and

bone growth within the GP. To present Runx2 simply as a factor that needs to be

elevated for GP health is truly misleading.

Response: We appreciate the reviewer’s critiques addressing the relationship between 

hypertrophic differentiation and cessation of bone growth. We understand the reviewer’s 

comments to be based on the hypothesis that growth plate closure causes growth 

cessation. Growth plate closure occurs through the replacement of cartilage by bone 

tissue and requires chondrocyte hypertrophy, apoptosis, and ossification without 

proliferation. However, by careful observation, it was shown that longitudinal bone 

growth ceases with the suppression of both proliferation and hypertrophic differentiation 

of chondrocytes at late puberty prior to growth plate closure, which implies growth plate 

closure is not the cause but the result of growth cessation (Moss & Noback, 1958; Nilsson 

& Baron, 2004; Weise et al, 2001). This phenomenon, called “growth plate senescence”, 

is consistent with our current observation of gradual reduction of chondrocyte 



proliferation and differentiation with pubertal progression. However, to avoid confusion 

and to effectively present our data showing the time-course changes of Wnt/β-catenin 

signaling and CXXC5 expression in Fig 1, we have removed the RUNX2 data in Fig 1C 

and 1E of the revised manuscript. Furthermore, as the reviewer suggested, we have now 

measured the expression pattern of FGF18, IHH, and PTHrP following WNT3A treatment 

with or without CXXC5 overexpression (Fig. S3). We describe and discuss these data in 

the Results and Discussion sections of the revised manuscript, respectively (page 6, lines 

3–7 and page 13, lines 12–15). 

3) The use of the term senescence (although they do refer to previous papers to support

this choice, is also misleading now that this term defines a precise cellular

mechanism that is actually not studied here. They may want to use the term

"maturation" instead.

Response: We thank the reviewer for the suggestion; however, the term “growth plate 

senescence” has been used in many articles to address the structural senescence of the 

growth plate that occurs with increasing age. In this context, “growth plate senescence” 

indicates gradual reduction of the height of resting, proliferative, and hypertrophic zones 

along with decreased numbers of proliferative and hypertrophic chondrocytes (Lui et al, 

2011; Nilsson & Baron, 2004; Weise et al, 2001). The term “maturation” merely implies 

the promotion of chondrocyte hypertrophy and subsequent ossification without 

consideration of aging. Furthermore, our results demonstrate suppression of chondrocyte 

proliferation and hypertrophic differentiation in the growth plate with pubertal 

progression. Therefore, we consider the term “growth plate senescence” to be more 

suitable for our study. 



Specific comments: 

1. Fig 1A: although nice to show relative changes with time, it would be useful to have

expression levels and localization of the expression within the growth plate and not

just in total GP. This tissue is too heterogeneous when it comes to chondrocytes to be

treated globally.

Response: The data presented in Fig 1A represent the gene expression profiles of the 

Wnt/-catenin pathway-related genes in the proliferative zones of the rat growth plate 

from 3- to 12-weeks of age. Unfortunately, time-course gene expression in the resting and 

hypertrophic zones are not available in the database. We have clarified the description of 

the specific zone of the growth plate in the figure legend of the revised manuscript (Fig 1). 

2. In all these figures one would also want to see expression levels within the different

layers of the GP and not only with age.

Response: We have replaced the original data with low magnification image data in the 

figures to show the whole growth plate area in the revised manuscript (Fig 1E, 2E, 2F, 3I, 

and 5A). 

3. Fig 1E: Where are we in the GP? These images are confusing because they fail to

indicate which layer we are looking at. They should be retaken to include the whole

GP.

Response: We have replaced the original data with low magnification images to show the 



whole growth plate. To clearly display the localization of CXXC5, we have also included 

magnified images of each zone (Fig 1E). During the progression of growth plate 

senescence, expression levels of CXXC5 and β-catenin were increased and decreased, 

respectively, in all growth plate zones with aging. 

4. Fig 1F: The authors should include PTHrP, IHH and FGF18 in their analysis of

genes in the GP that are directly relevant to GP and longitudinal growth (see

Kronenberg HM papers)

Response: For better presentation of our results, Fig 1F of the original manuscript has 

been moved to Fig S3 of the revised manuscript. As the reviewer requested, we have now 

analyzed the transcriptional levels of FGF18, IHH, and PTHrP, and present these results 

in the revised manuscript (Fig S3). FGF18 is a direct target gene of the Wnt/β-catenin 

pathway (Reinhold & Naski, 2007). Although IHH and PTHrP are not Wnt/β-catenin 

pathway target genes, RUNX2, a direct target of the Wnt/β-catenin pathway, promotes 

IHH expression, which in turn stimulates PTHrP production (Pratap et al, 2008; Tian et al, 

2014). Consistent with these relationships, mRNA expression levels of Fgf18, Ihh, and 

Pthlh were induced in a Wnt/β-catenin signaling-dependent manner as shown in Fig S3 of 

the revised manuscript. 

5. Fig 1D is not acceptable: the E2 section is too clique to be comparable to the control.

Response: We have replaced the problematic original data for the Fig 1D with the new 

data in the revised manuscript. 



6. Fig 2, 3, and 5: unclear where in the GP are some pictures taken. Please specify or

show on the low mag where the high mags are taken. In any case these suggest that

expression is not homogeneous in the GP.

Response: We have replaced the original data with low magnification images in Fig 2, 3, 

and 5 in the revised manuscript to show the entire growth plate. The data now clearly 

indicate that CXXC5, which is expressed in all growth plate zones, suppresses both 

proliferation and hypertrophic differentiation of chondrocytes. Furthermore, abrogation of 

CXXC5 function promotes longitudinal bone growth by delaying growth plate senescence. 

7. Discussion: need to include the work of Kronenberg, Karaplis, Ornitz, etc...on

PTHrP, IHH, FGFs and the regulation of Runx2 to prevent hypertrophy in order to

prolong the growth...and how does this fit with the current findings. This is why it is

essential to analyze precise expression localization within the different layers of the

GP. Response: As suggested by the reviewer, we now discuss the effects of Wnt/β-

catenin signaling and CXXC5 on the expression of PTHrP, IHH, and FGF18 in the

Discussion section of the revised manuscript (page 13, lines 9–15). We appreciate the

reviewer’s professional comments regarding hypertrophy and bone growth; however, our

findings show that retardation of longitudinal bone growth occurred with the decline of

both chondrocyte proliferation and differentiation. Our results thus indicate that growth

plate chondrocytes may have already undergone suppression of overall chondrogenic

processes prior to growth plate closure.

Reviewer #2 



The authors report a novel compound, KY19382, that inhibits both the DVL-PDZ 

domain and GSK-3beta. If it is true, the study is of biological significance. However, 

based on the data present in the manuscript, I am not convinced that is the case. 

Moreover, the authors describe the studies of applying this compound in mice without 

providing any ADME/PK information. Furthermore, all the necessary control studies 

are not reported in the manuscript. 

Response: We appreciate the reviewer’s interest related to the drug development of KY19382; 

however, we believe that the primary outcome of this study is the identification of CXXC5 as 

a new factor in growth plate senescence and as a potential therapeutic target for longitudinal 

bone growth. Nevertheless, we have now included the basic PK information for KY19382 

(Table R1). We have also included the initial in vitro toxicity tests, which reveal that 

KY19382 does not induce cytotoxicity in variety of cell types (Table R2). 

Table R1. Pharmacokinetic profiles for KY19382. 

Pharmacokinetic parameters were based on the mean plasma concentration-time profiles of 

SD male rat (n=3). Pharmacokinetic parameters were obtained by non-compartmental 

analysis of the plasma concentration-time profiles using KineticaTM 4.4.1 (Thermo Fisher 

Scientific, Inc., Woburn, MA, USA). AUClast was calculated from 0 to 24 hour. IV, 



intravenous; IP, intraperitoneal; Tmax, Time to maximum plasm concentration; Cmax, 

Maximum plasma concentration after intraperitoneal injection; AUC, Area under the curve; 

CL, clearance; Vss, Volume of distribution at steady state; T1/2, Elimination half-life; F, 

bioavailability. 

Table R2. Cytotoxicity test for KY19382 

Various cells were treated with 0.01, 0.1, 1, 10, 100 μM KY19382. After 24 hours, cell 

viability was measured using WST-1. The IC50 value was determined from the dose-response 

curve. 

Reviewer #3 

Short Summary: 

This manuscript addresses the role of CXXC5, a negative regulator of Wnt/beta-

Catenin signaling, on growth plate senescence and associated longitudinal bone growth. 

Authors used a peptide PTD-DBMP, and a small molecule KY19382, which interferes 

with GSK-3b activity and CXXC5-DVL interaction. Such interference activates 

Wnt/beta-catenin signaling that delays growth plate senescence, resulting in 

longitudinal bone growth in mice; thereby proposing CXXC5 as a potential target to 

enhance longitudinal growth of children at the risk of height retardation. This is a well 



described study that needs some more evidences from supporting experiments. 

Specific points: 

1. Power analysis is strongly suggested. Most of the experiments have a low N (n=3).

Additional independent experiments will provide power to the study.

Response: As the reviewer’s comments, we additionally performed experiments for Fig 

1C, 1E, and 3I. We have provided the results with detailed information for N number in 

the figure legends of the revised manuscript. 

2. All the results and corresponding figures state Runx2, Col10a1, MMP13, Alp etc

molecules as 'chondrogenic markers' while these molecules are mostly direct

osteogenic markers. Including the observations on direct chondrogenic markers

such as Sox9, Col2a1, Aggrecan in results and corresponding figures would be more

relevant to the scope of this manuscript.

Response: RUNX2, COL10A1, MMP13, and ALP are well-established markers for 

hypertrophic differentiation of late chondrocytes (Goldring et al, 2006). Our purpose was 

to elucidate the effects of CXXC5 on proliferation and hypertrophy of chondrocytes in 

the growth plate at the pubertal stage, not at embryonic or neonatal stages. Therefore, we 

focused on the markers RUNX2, COL10A1, MMP13 and ALP, instead of SOX9 and 

COL2A1, which are important for formation of the growth plate as determinants of 

chondrogenic lineage at early developmental stages (Bi et al, 1999; Kozhemyakina et al, 

2015). However, as the reviewer suggested, we analyzed the transcriptional expression of 

SOX9 and COL2A1, and the results of this analysis are now presented in Fig S3 of the 



revised manuscript. Additionally, we have confirmed the expression level of COL2A1 in 

other figures, including Fig 1D, 3G, 5A, 5E, 5F, S7B, and S7C. Our results indicate that 

expression of diverse chondrogenic markers are regulated by CXXC5 or KY19382. 

3. Fig 4E showed inactivation of GSK-3beta upon KY19382 treatment. What is its

effect on GSK-3alpha? Justify your observations.

Response: To address this query, we detected the inactive forms of GSK3α/β using a 

phospho-GSK3 α/β (Ser21/9) antibody. The results demonstrated that KY19382 

effectively inactivated both GSK3α and GKS3β. There new results have replaced the 

original data in the revised manuscript (Fig 4E). 

4. What is the topological phenotype of elongated bones in CXXC5-/- mice compared

to CXXC5+/+ controls in the presence and absence of the peptide and KY19382?

Response: The peptide is predicted to be ineffective in Cxxc5
-/-

 mice, because it is a

CXXC5 inhibitor. On the other hand, KY19382 is expected to partially enhance

longitudinal bone growth in Cxxc5
-/-

 mice, because KY19382 can activate Wnt/-catenin

signaling by inhibition of GSK3 independently of CXXC5. Although we did not

perform studies using the peptide and KY19382 in Cxxc5
-/-

 mice, we did identify the

effects of each compound on growth plate senescence and longitudinal bone growth in

wild type mice. In addition, the functional mechanism of KY19382 was demonstrated

using in vitro analyses of both CXXC-DVL binding and GSK3 kinase activity (Fig 4B

and 4C) as well as by western blot and immunoprecipitation analyses (Fig 4E and 4F).

Finally, the mechanism and effectiveness of the peptide has been verified in our previous



studies, which show that the peptide interferes with CXXC5 function by blocking its 

interaction with DVL in in vitro and in vivo models (Kim et al, 2015; Lee et al, 2015; Lee 

et al, 2017). 

5. Real time PCRs are performed using saturating template cDNA concentration (1μl

of 2μg/40μl cDNA reaction, was amplified in 10μl iQ SYBR Green Supermix) per

real time PCR reaction as described in Materials and methods. Real time PCR data

from diluted cDNA template concentration would be interesting; else justify the use

of higher template concentration. 

Response: We thank the reviewer for pointing out this misleading description in our 

methodology. We have modified the description in the revised manuscript to state that 1 

μl of 5–100-fold diluted cDNA was used for real-time PCR analysis (page 21, line 12). 

6. Relative quantitation of immunoblots is mostly missing. For example, 1D, 4E, 4F, 5E.

Response: We quantified the immunoblot bands and provide the numbers in Fig 1D, 4E, 

4F, and 5E of the revised manuscript. 

Additional issues: 

1. Scatter plots should be used instead of bar graphs.

Response: As the reviewer’s suggestion, we have replaced the original data with scatter 

plot form in Fig 1B and 5J of the revised manuscript. 



2. Statistical analyses: Analysis of variance with post hoc test for multiple comparisons

is suggested, wherever applicable.

Response: We newly performed ANOVA and followed Tukey’s or Bonferroni’s post-hoc 

test for more than two groups in Fig 1B, 1C, 1E, 3B, 3D, S3, S7A, and S8 of the revised 

manuscript. 

3. For some experiments, we don't know the N. For example, most of the immunoblots

(Fig 1D, 4E, 4F, 5E); radiographs (3A); IHC (3F) etc.

Response: As the reviewer guided, we provided the N numbers for experiments, and 

described in the Statistical analyses part of Materials and Methods section in the revised 

manuscript. The results represent at least three independent experiments. 
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March 25, 20191st Revision - Editorial Decision

March 25, 2019 

RE: Life Science Alliance Manuscript  #LSA-2018-00254-TR 

Dear Dr. Choi, 

Thank you for submit t ing your revised manuscript  ent it led "CXXC5 mediates growth plate
senescence and is a target for enhancement of longitudinal bone growth". 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 address reviewer #2's comment regarding
the ADME/PK data. Please include those in the final version of the manuscript  as well as the further
discussion as suggested by the reviewer. Please also link your profile in our submission system to
your ORCID iD, you should have received an email with instruct ions on how to do so. 

If you are planning a press release on your work, please inform us immediately to allow informing our
product ion team and scheduling a release date. 

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://www.life-science-
alliance.org/authors 

-- 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://www.life-science-
alliance.org/authors 

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)): 

Overall, the authors have addressed all my concerns and provided acceptable explanat ions to
some of my comments. I think the manuscript  has been much improved by the revisions and should
now be publishable in LSA. 

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

Because the study used a novel compound in the mouse study, therefore, it  is important to known
the ADME/PK informat ion of the compound, it  has nothing to do with drug development.



Nevertheless, I am glad that the authors carried out the study. However, the reelevate ADME/PK
data should be incorporated into the manuscript . 

Also, although the t1/2 (16 hrs) seems to fit  very well with the experimental design (daily IP
inject ion), the Cmax (about 0.03 uM) looks a lit t le bit  low compared to the in vit ro studies (e.g., 0.1
uM in Fig. 4D and 4G). The authors should discuss this issue as well. 

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

Manuscript  describes the role of CXXC5, a negat ive regulator of Wnt/betaCatenin signaling, on
growth plate senescence and associated longitudinal bone growth. Authors used a pept ide PTD-
DBMP, and a small molecule KY19382, which interferes with GSK-3b act ivity and CXXC5-DVL
interact ion. This interference act ivates Wnt/beta-catenin signaling that delays growth plate
senescence, result ing in longitudinal bone growth in mice; thereby proposing CXXC5 as a potent ial
target to enhance longitudinal growth of children at  the risk of height retardat ion. Revised
manuscript  addressed the concerns raised during first  round of revisions and included support ing
evidences in results, figures and wherever necessary. Therefore, this art icle can be considered for
acceptance in Life Science Alliance. 



2nd Authors' Response to Reviewers April 1, 2019 

Thank you very much for your comments for our manuscript. We were pleased to find 
that 

Reviewer #1 and Reviewer #3 were satisfied with our revised manuscript. In response to 
the 

suggestion made by Reviewer #2, we have included the basic PK information for KY19382 

in the 2nd revised manuscript (Table S3). Although we understand the reviewer’s concern that 

the Cmax of in vivo pharmacokinetics for KY19382 looks a little bit low compared to the in 

vitro studies, we confirmed that 0.1 mg/kg KY19382 was most effective for the inhibition of 

growth plate senescence in preliminary in vivo study that was tested by administration of 

0.005, 0.01, 0.05, 0.1, and 0.5 mg/kg KY19382 (Figure R2-1; below). In addition, we 

identified that 0.01 μM KY19382 was sufficient to promote the activation of Wnt/β-catenin 

pathway in vitro level (Fig 4E and Fig S8). The optimal concentration of KY19382 might be 

different for in vitro and in vivo effectiveness. We described these data in the Results section 

of the 2nd revised manuscript (page 12, lines 3–5). Moreover, we re-formatted the manuscript 

as the editor recommended to fit the guidelines provided by Life Science Alliance. 



April 1, 20192nd Revision - Editorial Decision

April 1, 2019 

RE: Life Science Alliance Manuscript #LSA-2018-00254-TRR  

Dear Dr. Choi, 

Thank you for submit t ing your Research Art icle ent it led "CXXC5 mediates growth plate 
senescence and is a target for enhancement of longitudinal bone growth". 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 Cent ral 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 
t ransparent 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 dist ribute 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 dist ribut 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 const ruct 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 
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