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April 5, 20181st Editorial Decision

April 5, 2018 

Re: Life Science Alliance manuscript  #LSA-2018-00039-T 

Prof. Edward Seto 
George Washington University 
GW Cancer Center 
800 22nd St NW 
Room 8800 
WASHINGTON, DC - District  Of Columbia 20052 

Dear Dr. Seto, 

Thank you for submit t ing your manuscript  ent it led "Loss of HDAC11 ameliorates clinical symptoms
in a mult iple sclerosis mouse model" 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 work. However, they also note various issues that
current ly preclude publicat ion here. The proposed mechanisms regarding CCL2 transcript ion is not
sufficient ly supported by the data provided and is also at  odds with the known literature.
Furthermore, the referees think that more insight is needed to better support  your conclusions. 

I would like to invite you to revise your manuscript  following the construct ive input the reviewers
provide. Please note that I will need strong support  from the reviewers on such a revised version.
Important ly, for publicat ion the following issues of the reviewers need to be addressed: 

- invest igate degree of neurodegenerat ion 
- analyze whether HDAC11 protein per se or the catalyt ic act ivity is regulat ing CCL2 expression,
and add discussion on the CLL2 data and de-emphasize this part  
- provide a more general analysis of the KO mice 
- discuss alternat ive explanat ions for the protect ion observed 
- provide a robust stat ist ical analysis 

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 following editorial points to help
expedite the publicat ion of your manuscript . Please direct  any editorial quest ions to the journal
office. 

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.*** 

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. We would be
happy to discuss them further once you've had a chance to consider the points raised in this let ter. 

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 



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

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

This is an interest ing study on the role of an enigmat ic HDAC in an autoimmune demyelinat ing
disorder. Although the whole study may be convincing, the authors are encouraged to: 
1-explain why HDAC11 KO mice have a similar score in the first  phase of the disease. 
2-in the second phase symptoms are slight ly reduced but demyelinat ion is much more robust ly
decreased. 
3-Invest igate the degree of neurodegenerat ion 
4-explain why a t ranscript ional inhibitor such as HDAC11 should promote CCL2 transcript ion 
5-why loss of HDAC11 affords protect ion in the demyelinat ing models with cuprizone or
lysophosphadityl-choline considering that the lat ter are not due to immune infilt rat ion. 
6-whether HDAC11 protein per se or its act ivity regulate CCL2 expression. this is of key relevance
given that the authors claim that select ive chemical inhibitors might be of therapeut ic relevance to
MS. 
7-why CD4+ cells infilt rat ion is not altered in the KO mice 

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

Sun et  al study the role of HDAC11 in EAE, a model for mult iple sclerosis. By generat ing HDAC11 ko
mice they show that loss of HDAC11 ameliorates phenotypes specifically associated with the late
phase of the disease. Mechanist ically the authors provide evidence that HDAC11 regualtes the
expression of CCL2 via its interact ion with the microglia t ranscript ion factor PU1. The authors
provide a lot  of data that is very interest ing and t imely. To decipher to potent ial of specific HDAC for
the treatment of MS is certainly of great importance. Therefore the data is very interest ing and
suggests that HDAC11 inhibitors could be suitable to t reat MS. I only have a few comments. 

1. 
I understand that the HDAC11 ko mice were generated in collaborat ion with Taconic and represent
a full knock out from early developmental stages. The authors show that there are no
compensatory expression changes of other HDACs but since this appears to be the first  report  on
these mutant mice, some more basal analysis would be necessary. For example, body weight, brain
weight, brain anatomy, overall status of organs, life span, etc. 

2. 
Related to point  1 I think it 's a bit  strange that HDAC11 KO and WT mice are only invest igated in
response to EAE. I believe an important control group would be sham-treated WT and HDAC11 ko
mice. Maybe such data could be added at  least  on part . 

3. 
The authors say that "For example, broad spectrum HDACi, Vorinostat , t richostat in A (TSA), and
valproic acid have been tested for their efficacy in EAE mice and have been shown to ameliorate
EAE.. However, these inhibitors are not specific in their mode of act ion, result ing in subopt imal
therapeut ic outcomes, and unwanted serious adverse effects". While this is t rue for TSA,
Vorinostat  is know to show some select ivity for especially class I HDACs and HDAC6. Moreover



Vorinostat  and Valporic acid are approved drugs that re given to humans. Thus, the authors
statement should be reworded. 

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

The art icle by Sun and colleagues invest igates the role of HDAC11 in experimental autoimmune
encephalomyelit is (EAE), a mouse model for mult iple sclerosis (MS). The experiments presented in
the art icle show that the loss of HDAC11 in KO mice reduces the demyelinat ion of the spinal cord
and ameliorate some pathological t raits. Their results suggest that  the lack of HDAC11 prevents
the infilt rat ion of immune cell into the CNS through the control of the expression of the pro-
inflammatory chemokine C-C mot if ligand 2 (CCL2) directed by the PU.1 transcript ion factor.
According to the authors, these results underscore the potent ial use of HDAC11 inhibitors for the
treatment of MS. 

Specific comments: 

1. The repression of ant i-inflammatory responses by HDAC11 has been described before (see
recent review on this topic by Yanginlar and Logie, 2018). Therefore, the novelty of this study is
limited. The authors focused in CCL2 as a possible target but other important molecules involved in
inflammation have been previously ident ified as targets of HDAC11, such as interleukin IL10. Is the
mechanism of act ion proposed, involving PU.1, exclusive of CCL2?, or does it  have more general
implicat ions in the regulat ion of ant i-inflammatory responses, affect ing several related targets? 

2. The presentat ion of stat ist ics should be consistent and clear in text , figures and figure legends.
Very frequent ly the authors refer to "significant" but they do not provide any stat ist ical parameters.
The use of asterisks or other symbols to represent p-values below a given threshold should be
added to figures and sample size in each experimental condit ion should be included in the legends.
Surprisingly, several figure legends refer to p-values but these are not included either numerically or
with symbols in the figures. For example, in the descript ion of Figure 5 the authors refer to some
significant differences that are difficult  to appreciate in the figures. The authors should revise ALL
figures to clearly indicate the significance of all relevant comparisons. 

3. The model proposed by the authors seems to contradict  more of what we know about
transcript ion factors and their interact ion with epigenet ic enzymes. The common view is that
t ranscript ion factors (by definit ion) contain a DNA binding domain that recognize and bind specific
sequences in the DNA; they also act  as an anchor for epigenet ic enzymes that are recruited by the
transcript ion factor to specific sites in the genome. These enzymes usually lack a DNA binding
domain and indirect ly interact  with DNA. The authors propose just  the opposite: HDAC11 recruits
PU.1 to the DNA. How do they envision this recruitment? Does HDAC11 bind and recognize specific
sequences in the DNA (as far as I know, it  does not)? One possibility that  could explain the results
presented in figure 7 is that  the DNA binding ability of PU.1 depends on its acetylat ion state. Is PU.1
a direct  substrate of HDAC11? This possibility that  could conciliate the authors' result  with the
common model should be explored and discussed in the paper. For example, the authors could
evaluate the efficacy of a catalyt ic-dead, but otherwise complete HDAC11 protein, in the assays
presented in figures 6 and 7. 

4. Less surprising, but also worth discussing is the fact  that  they are proposing that a protein
generally associated with t ranscript ion repression seems to act ivate the expression of CCL2. Do



the authors propose a direct  mechanism for the act ivat ion? Does this mechanism relate to histone
acetylat ion or non-histone substrates? 

Minor: 
5. The discussion could be easily shortened. 

6. Page 17: The art icle has 7 figures and 5 supplemental figures; there is no reason to indicate "data
not show". This gene expression result  could be easily accommodated in one of the figures. 

7. Page 17: The authors indicate that "HDACis have a long history of use in psychiatry and
neurology as mood stabilizers and ant i-epilept ics". This is not accurate. They are referring
exclusively to valproic acid, a compound with act ivity as HDACi but not only as HDACi. The value as
mood stabilizer and ant i-epilept ic has not been extended to other HDACis. 

8. Figure 2A: Could the authors quant ify the difference? 

9. Figure 6: The presentat ion of these results is unnecessarily complicated and confusing. Please
revise. What is presented in the two upper blots in Figure 6A? The legend indicates: "Two different
representat ive exposures of PU.1 IB are shown." Does this mean two independent experiments or
two blots of the same samples? What are the extra bands recognized by the ant i-PU.1 ant ibody in
one of the blots? Molecular weight markers should be added to the panels along with informat ion
regarding the expected molecular weights of the t runcated proteins. 



1st Authors' Response to Reviewers: August 18, 2018

Reviewer #1 
 
We thank Reviewer #1’s comment that “This is an interesting study… the whole study may be 
convincing…” Our point-by-point response to the reviewer’s comment: 
 
1. “The authors are encouraged to explain why HDAC11 KO mice have a similar score in the 

first phase of the disease.” 
 

One of the key discoveries of our study is that HDAC11 regulates the clinical outcomes of 
EAE mainly through CCL2 expression. Our observations that HDAC11 KO mice have similar 
scores in the early phase of the disease are in line with previous reports that anti-CCL2 
treatment reduces CNS macrophage accumulation during the relapsing phase, but not in the 
acute phase of the disease (J Neuroimmunol 1998; 92: 98-108). Also, because CCL2 plays a 
minimum role in patients with the early active phase of MS (Eur J Neurol 2004;11:445-449), 
our result that HDAC11 KO attenuated symptoms in chronic, but not the early phase of, EAE 
is again consistent. We have now incorporated these points in our manuscript. 

 
2. “In the second phase, symptoms are slightly reduced but demyelination is much more 

robustly decreased.” 
 

As expected, the EAE clinical scores (symptoms) and demyelination lesions determined by 
LFB staining is qualitatively consistent, but not strictly quantitively proportional. EAE is a 
multifocal and random disease, such that it is difficult to predict where lesions will occur, 
especially when the total lesion volume of the spinal cord is reduced. LFB stained spinal 
cords only show severe demyelinated lesions, but not minor injuries and reduction of 
preserved axons. In contrast, toluidine blue staining and electron microscope images better 
show the ultrastructure of the myelinated axon. Therefore, we now added the results of 
toluidine blue staining in Figures 1D and 1E. These new results further confirm that, in the 
chronic phase of EAE, the number of preserved axons in the lesion area is significantly 
higher in HDAC11 KO compared to WT mice and that HDAC11 KO promotes recovery via 
remyelination in the chronic phase of EAE. The results also suggest that, perhaps in the 
chronic phase of EAE, some mild lesions with more preserved axons could not be identified 
using LFB staining. 

 
3. “Investigate the degree of neurodegeneration.” 
 

We compared the number of motor neurons in the grey matter of EAE mouse spinal cords 
with toluidine blue stain, and also stained non-phosphorylated neurofilament H with anti-SMI-
32 antibody. These new results show no obvious difference between WT and HDAC11 KO 
suggesting that neurodegeneration is not a major cause of reduced clinical symptoms in the 
chronic phase of EAE in HDAC11 KO mice. We have now added these results in Figure S4. 

 
4. “Explain why a transcriptional inhibitor such as HDAC11 should promote CCL2 transcription.” 
 

It is a common misconception that the chief function of HDACs is to serve as transcriptional 
repressors (inhibitors). Just as one example, although HDAC3 represses transcription when 
targeted to promoters and serves as a corepressor (J Biol Chem 1997; 272:28001-28007), 
HDAC3 also is required for transcriptional activation (Cell 2000; 102:753-763). In cells 
derived from Hdac3 knockout mice, both up-regulation and down-regulation of gene 
expression were detected (Mol Cell 2008; 30:61-72). Also, in gene expression profiling 
studies comparing cells treated and not treated with HDAC inhibitors, the number of genes 



down-regulated was comparable to the number of up-regulated genes (e.g., BMC Med 
Genomics 2009; 2:67). Like HDAC3 (and maybe all HDACs), it is not surprising that HDAC11 
can also activate transcription. In this case, the mechanism is by altering the recruitment of 
PU.1 (Figures 6 and 7). Furthermore, recent reports indicate that HDAC11 is a fatty-acid 
deacylase rather than a histone deacetylase (ACS Chem Biol 2018; 13:685-693; Cell Chem 
Biol 2018; 25:849-856). We predict that HDAC11 regulates the expression of CCL2, not 
through histone deacetylation, but by affecting the binding of the transcriptional factor PU.1 to 
the promoter of CCL2. 

 
5. “Why loss of HDAC11 affords protection in the demyelinating models with cuprizone or 

lysophosphadityl-choline considering that the latter are not due to immune infiltration.” 
 

The reviewer is correct that demyelination induced by cuprizone and lysophosphadityl-
choline (LPC) are indeed not due to immune infiltration. In the cuprizone model experiments, 
the rate and extent of demyelination between WT and HDAC11 KO are very similar. Based 
on these results, we in fact cannot conclude at this time that the loss of HDAC11 affords 
protection in the demyelinating models with cuprizone. Likewise, in the LPC model, though 
there is a modest reduction in the size of spinal cord lesions in HDAC11 KO mice compared 
to WT mice 15 days after injection, there is no statistically significant difference between the 
two groups. Therefore, we conclude that the role of HDAC11 in EAE most likely involves 
immune responses, although we cannot completely rule out the possibility of an additional 
non-immune mediated component. 

 
6. “…whether HDAC11 protein per se or its activity regulate CCL2 expression.” 
 

We now generated a HDAC11 H143A mutant, which is catalytically-dead in its defatty-
acylation and deacetylase activities (ACS Chem Biol 2018; 13:685-693 and Mol Cells 2017; 
40:667-676). This mutant did affect the interaction of HDAC11 with PU.1 and regulation of 
CCL2 expression (Figures S8B and S8C). These new results suggest that the enzymatic 
activity of HDAC11 is important for regulating CCL2 expression. These new observations are 
encouraging because they confirm that selective HDAC inhibitors might be of therapeutic 
relevance to MS. Nevertheless, it is important to point out that currently it is technically 
challenging to determine if HDAC11 protein per se or its activity regulates CCL2 expression. 
It is beyond the scope of this paper and frankly, quite difficult, to produce a HDAC11 mutant 
that would affect the activity of HDAC11 alone without affecting the protein.  

 
7. “Why CD4+ cells infiltration is not altered in the KO mice?” 
 

In the EAE model, T cells play a central role in directing the immune response, and both 
CD4+ and CD8+ T cells are important in MS. But a recent study points out that “Although the 
majority of research on MS pathogenesis has centered on the role of effector CD4 T cells, 
accumulating data suggests that CD8 T cells may play a significant role in the human 
disease. In fact, in contrast to most animal models, the primary T cell found in the CNS in 
patients with MS, is the CD8 T cell. As patient-derived effector T cells are also resistant to 
mechanisms of dominant tolerance such as that induced by interaction with regulatory T cells 
(Tregs), their reduced response to regulation may also contribute to the unchecked effector 
T-cell activity in patients with MS (Cold Spring Harb Perspect Med 2018; 8(4) pii: a029025).” 
CD4+ cells include Treg cells, which maintain tolerance to self-antigens and prevent 
autoimmune disease. It has been reported that HDAC11 deletion promotes Foxp3+ Treg 
function, and led to long-term survival of fully MHC-mismatched cardiac allografts (Sci Rep 
2017; 17:8626). So maybe CD4+ cells include more Treg cells in HDAC11 KO mice, and the 



total amount of CD4+ cells has little change. We have modified our discussion to reflect this 
point. 

 
Reviewer #2 
 
We thank Reviewer #2’s comment that “The authors provide a lot of data that is very interesting 
and timely… is certainly of great importance… the data is very interesting…” Our point-by-point 
response to the reviewer’s comment: 
 
1. In the HDAC11 KO mice, “The authors show that there are no compensatory expression 

changes of other HDACs but since this appears to be the first report on these mutant mice, 
some more basal analysis would be necessary.” 

 
We thank the reviewer for this valuable suggestion. We have now compared the body 
weights, brain weights and brain anatomy between WT and HDAC11 KO female mice at age 
20-weeks. These new results, presented in Figure S3, did not show an obvious difference 
between the two groups. Further, compared to WT mice, HDAC11 KO mice were healthy and 
showed no apparent abnormal appearance. The lifespans of both WT and HDAC11 KO mice 
exceeded 1 year. 

 
2. “An important control group would be sham-treated WT and HDAC11 KO mice.” 
 

Our HDAC11 KO and WT mice are on C57BL/6 background. It has already been reported 
that in C57BL/6 mice, the EAE clinical score of sham-treated groups are always zero (e.g., J 
Neuoimmunol 2017; 310:51-59 and Clin Sci 2015; 128:95-109). We do not think it is 
necessary to repeat these well-documented results. 

 
3. “Broad spectrum HDACi… have been tested for their efficacy in EAE mice… However, these 

inhibitors are not specific... While this is true for TSA, Vorinostat is known to show some 
selectivity for especially Class I HDACs and HDAC6. Moreover, Vorinostat and Valporic acid 
are approved drugs... Thus, the authors’ statement should be reworded.” 

 
In accordance with the reviewer’s suggestion, we have modified this statement. 

 
Reviewer #3 
 
Our point-by-point response to the reviewer’s comment: 
 
1. “The authors focused in CCL2 as a possible target but other important molecules involved in 

inflammation have been previously identified as targets of HDAC11, such as interleukin IL10. 
Is the mechanism of action proposed, involving PU.1, exclusive of CCL2?, or does it have 
more general implications in the regulation of anti-inflammatory responses, affecting several 
related targets?” 

 
We agree with the reviewer that there are other HDAC11 targets in addition to CCL2. We 
assayed many cytokine/chemokine levels, including IL-10, in HDAC11 WT and KO mouse 
splenocytes (Figure 4B). Because in our current model, CCL2 showed the greatest change 
while IL-10 had no significant change, the logical choice for us is to focus on CCL2. This 
does not mean that IL-10 is not important as a HDAC11 target in other systems. Rather, for 
our current study of the role of HDAC11 in EAE, CCL2 is a key molecule. We do not believe 
the mechanism of action proposed, involving PU.1, is exclusive of CCL2. For example, it has 



been reported that PU.1 transcriptionally regulates CD11b, which is selectively expressed in 
mature monocytes, macrophages, granulocytes and natural killer cells (J Biol Chem 1993; 
268:5014-5020). Our data (Figure 3E) indicating that, the CD11b mRNA level in the HDAC11 
KO mouse spinal cords was decreased compared to WT are consistent with these early 
findings. 

 
2. “The presentation of statistics should be consistent and clear in text, figures and figure 

legends…” 
 

We greatly appreciate the reviewer’s suggestion on this. We have now added statistical 
parameters in the figures and descriptions in the figure legends. 
 

3. “The model proposed by the authors seems to contradict more of what we know about 
transcription factors and their interaction with epigenetic enzymes… Does HDAC11 bind and 
recognize specific sequences in the DNA (as far as I know, it does not)? Is PU.1 a direct 
substrate of HDAC11…? The authors could evaluate the efficacy of a catalytic-dead, but 
otherwise complete HDAC11 protein…” 

 
There is now abundant evidence from different groups that HDAC11 is not a typical 
epigenetic enzyme. We agree with the reviewer that HDAC11 does not bind and recognize 
specific DNA sequences. Consistent with this notion, in a ChIP assay we found less PU.1 
binding to the CCL2 promoter in HDAC11 KO compared to WT cells, suggesting that 
HDAC11 regulates PU.1 recruitment to the CCL2 promoter. PU.1 recognizes specific 
promoter sequences and binds to DNA with its ETS domain, and we found that HDAC11 
could bind to the ETS DNA binding domain of PU.1, consequently affecting the interaction of 
PU.1 with DNA. 

 
We have tested the acetylation level of PU.1 with an anti-acetylated-lysine antibody in the 
presence and absence of HDAC11, but did not detect acetylated PU.1. Our data is consistent 
with recent reports that HDAC11 deacetylase activity is extremely low and, therefore, PU.1 
may not be a direct deacetylation substrate of HDAC11. We have decided not to include 
these negative data in the current paper. 

 
We thank the reviewer’s suggestion to evaluate the efficacy of a catalytic-dead HDAC11. The 
results are now shown in Figures S8B and S8C. 

 
4. “Less surprising, but also worth discussing is the fact that a protein generally associated with 

transcription repression seems to activate the expression of CCL2…” 
 

It is incorrect to believe that HDAC11 is generally associated with transcription repression. 
There are reports that HDAC11 represses transcription when those experiments were 
designed to examine repression. Like most HDACs, our data suggest HDAC11 can also 
activate transcription. However, we do not think HDAC11 directly activates the transcription 
of CCL2. Rather, through binding to the ETS domain of PU.1, HDAC11 affects the interaction 
of PU.1 with the CCL2 promoter. This mechanism is most likely not involved with histone 
acetylation or non-histone substrates. We have included these points in the Results and 
Discussion sections. 
 

5. The discussion could be easily shortened. 
 



We have done our best to shorten the discussion without losing clarity in the manuscript. If 
necessary, we will trim the manuscript further to conform to the journal style. 

 
6. “There is no reason to indicate ‘data not shown.’ This gene expression result could be easily 

accommodated in one of the figures.” 
 

We agree. We have now added these results to Figure S8A. 
 

7. The statement that "HDACis have a long history of use in psychiatry and neurology as mood 
stabilizers and anti-epileptics is not accurate…” 

 
We appreciate the reviewer for pointing this out to us. We have now deleted this sentence 
from our paper. 
 

8. “Figure 2A: Could the authors quantify the difference?” 
 

We again appreciate the reviewer’s suggestion and have now added quantification results in 
Figure 2C. 
 

9. “Figure 6: The presentation of these results is unnecessarily complicated and confusing…” 
 

We have now modified Figure 6 by deleting the lighter exposure blot in Figure 6A, and added 
molecular weight markers to the panels. We thank the reviewer for these suggestions. 



September 11, 20181st Revision - Editorial Decision

September 11, 2018 

RE: Life Science Alliance Manuscript  #LSA-2018-00039-TR 

Prof. Edward Seto 
George Washington University 
GW Cancer Center 
800 22nd St NW 
Room 8800 
Washington DC, DC 20052 

Dear Dr. Seto, 

Thank you for submit t ing your revised manuscript  ent it led "Loss of HDAC11 ameliorates clinical
symptoms in a mult iple sclerosis mouse model". Your revised work has now been evaluated by the
original reviewers again. 

As you can see below, while reviewer #2 now supports publicat ion, reviewer #1 and #3 st ill raise
some issues. We would therefore like to ask you to respond to the remaining concerns and to
provide a final version of your manuscript . We realize that reviewer #1 raises new points (point  2
and 4), and we don't  expect that  you address these with addit ional experiments but rather with a
balanced discussion. All other points should get addressed as well (by discussion/re-arrangement of
the data already at  hand). Addit ionally, please pay at tent ion to the following editorial points: 
- please provide less over-contrasted blots for figure 6 
- please provide the supplementary figure files without legends, the legends should get
incorporated into the main manuscript  text  file. 

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)): 



This is an interest ing and t imely study on the role of HDAC11 in a model of MS. St ill, in this
reviewer's opinion the study appears preliminary and addit ional experiments should be performed to
provide the reader with a detailed picture of the role of HDAC11 in the autoimmune response to the
CNS. 
1- the ability of HDAC11 suppression to promote remyelinat ion without target ing
neurodegenerat ion is not convincing. As shown in Fig. 1D, in the spinal cord of KO mice at  day18 a
widespread axonal loss is present (higher magnificat ion of this sect ion would help to better
appreciate the degree of degenerat ion). Of course this is in contrast  with the apparent preservat ion
of axonal structures at  day 36. Also, the absence of neurodegenerat ion is at  odds with the authors'
claim that this is a model of progressive MS. 
2- The impact of HDAC11 suppression on Treg dynamics and funct ion in the EAE model should be
invest igated, also in light  of their recent study on this subject . 
3- the key point  of the study is the ident ificat ion of HDAC11 as a potent ial target for MS therapy.
The authors however should soften the statement given that their results are related to a model of
genet ic suppression that is dramat ically different from a model of acute pharmacological inhibit ion.
In this light , the use of the HDAC11 inhibitors used by the authors in a prior study (Sci Rep 2017) is
encouraged. 
4- The authors state that HDAC11 mainly regulates EAE development by suppressing CCL2
expression. In this study a causal relat ionship between chemokine suppression and clinical
ameliorat ion is lacking. Important ly, why CCL2 reduct ion was more pronounced in the spinal cord at
day 40 than at  day 19? The authors should discuss the complex phenotype of HDAC11 KO mice
as emerges by their recent contribut ions. In this light  several mechanisms might have contributed to
reduced EAE symptoms. 
5-Fig. 2C. Nuclear staining demonstrates severe loss of cellularity even though myelin content (or
neurofilament, Fig S4B) is not reduced. The authors should comment on this apparent discrepancy. 

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

the authors have adresses all previous concerns. 

I suggest publiat ion of the study 

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

The revised art icle includes new experiments and adds new controls and analyses. Most of my
concerns have been addressed. However, some minor revisions are st ill necessary. 

Main (related to point  3 in my first  report): 
The authors indicate in page 13 that they "hypothesized that HDAC11 recruits PU.1 to the
promoter of the CCL2 gene". Consistent with the authors' response to my comment ("we found
that HDAC11 could bind to the ETS DNA binding domain of PU.1, consequent ly affect ing the
interact ion of PU.1 with DNA"), they should rephrase that sentence. For example, "we hypothesized
that HDAC11 enables the binding of PU.1 to the promoter of the CCL2 gene" or "we hypothesized
that HDAC11 affects the interact ion of PU.1 with DNA at the promoter of the CCL2 gene". 
The also indicate in the Abstract  that  HDAC11 regulates CCL2 by "binding to the ETS domain of
the PU.1 transcript ion factor and recruit ing it  to the CCL2 promoter". Their results do not show that



HDAC11 recruits PU.1 to the promoter; instead they show that HDAC11 is required for the binding
of PU.1 to that promoter. Different mechanisms, direct  and indirect , could explain that requirement.
The authors should discuss in the manuscript  how do they envision this regulatory mechanism. In
the rebuttal let ter they wrote that "recent reports indicate that HDAC11 is a fat ty-acid deacylase
rather than a histone deacetylase" and predict  that  "HDAC11 regulates the expression of CCL2,
not through histone deacetylat ion, but by affect ing the binding of the t ranscript ional factor PU.1 to
the promoter of CCL2" (a model that  is compat ible with the histone-independent effect  observed in
reporter plasmid assays). Are they proposing that fat ty-acid deacylat ion indirect ly leads to changes
in PU.1 binding? Another opt ion is that  PU.1 binding was direct ly regulated by acetylat ion. The
authors indicate in the rebuttal that  they failed to detect  changes in the acetylat ion level of PU.1,
but this negat ive result  does not discard that possibility (the ant ibody used could not be adequate).
Other opt ions could involve the acetylat ion of NF-kB (with binding to sites next to those for PU.1)
that somehow recruits PU.1, etc (since NF-kB binds specific DNA sequences the use of the term
"recruitment" seems more appropriate in that case). 

- The assessment of a catalyt ic-dead HDAC11 represents an important control. I suggest to move
the new panels in Figure S8 to Figure 7. 

- The authors indicate that the new panel S8A shows that there is no change in PU.1 expression
upon overexpression or KO of HDAC11. However only the overexpression condit ion is shown. Also
the panels S8B and S8C are introduced much earlier than panel S8A. 



2nd Authors' Response to Reviewers: September 16, 2018

Reviewer #1 
 
We thank Reviewer #1’s comment that “This is an interesting study and timely study on the role 
of HDAC11 in a model of MS.” Our point-by-point response to the reviewer’s comments: 
 
1. “The ability of HDAC11 suppression to promote remyelination without targeting 

neurodegeneration is not convincing... Also, the absence of neurodegeneration is at odds 
with the authors' claim that this is a model of progressive MS.” 

 
 We appreciate the reviewer pointing out, in the previous as well as in the second review, that 

neurodegeneration may be a contributor to clinical outcomes in progressive MS. In Figure 
1D, E, preserved axon reduction appears most significantly in the lesion area, but is not 
widespread over all white matter. We agree that understanding neurodegeneration is 
important to elucidate how to treat progressive MS. We are also aware of debates regarding 
whether neurodegeneration is an independent process in patients with MS or its occurrence 
is secondary to inflammation. As with any research models, there are limitations to the EAE 
model for MS research and we acknowledge that it may not fully address the role of HDAC11 
in neurodegeneration. However, the goal of this paper is not to identify sensitive measures of 
neurodegeneration in HDAC11 WT and KO mice that will be suitable for use as outcome 
measures in experimental therapeutics. In contrast to the reviewer’s comment, we do not 
claim that there is an “absence of neurodegeneration.” Rather, our data so far support the 
hypothesis that neurodegeneration is not the major cause of reduced clinical symptoms in the 
chronic phase of EAE in our HDAC11 KO mice. We have modified our discussion to clarify 
this point. 

 
2. “The impact of HDAC11 suppression on Treg dynamics and function in the EAE model 

should be investigated…” 
 
 We completely agree with the editor that the study of Treg in EAE is beyond the scope of the 

current manuscript and detracts from the focus of our paper. The paper that HDAC11 
targeting promotes Foxp3+ Treg function is cited in the current manuscript. 

 
3. “The authors should soften the statement given that their results are related to a model of 

genetic suppression that is dramatically different from a model of acute pharmacological 
inhibition… the use of the HDAC11 inhibitors is encouraged.” 

 
 We agree that genetic suppression and acute pharmacological inhibition are different models, 

and sometimes they reveal different phenotypes. However, we disagree with the reviewer 
that we need to soften our conclusion in this current study. As pointed out in our discussion, 
the course of disease progression observed in HDAC11 KO mice with EAE (genetic 
suppression) fits well with a previous study of HDAC inhibitor-treated EAE mice 
(pharmacological inhibition), wherein clinical amelioration was observed only during the 
chronic progressive phase (Camelo et al. 2005). In this case, our genetic suppression data 
are not “dramatically different,” but rather in perfect harmony with a model of acute 
pharmacological inhibition. 

 
The reviewer’s suggestion that we explore the use of HDAC11 inhibitors is a good one. 
However, the deacetylase activity of HDAC11 reported in the literature is very weak or 
inconclusive, and its ability to deacetylate histones has not been demonstrated. The lack of 
significant HDAC11 deacetylase activity has truly been a roadblock in this field and has 
hampered the identification of physiological substrates and development of a highly selective 



HDAC11 inhibitor. To the best of our knowledge, previous reported HDAC11 inhibitors are 
non-specific, although some of them do target mild deacetylase activities. Hening Lin at 
Cornell University recently developed highly selective HDAC11-specific inhibitors that target 
HDAC11’s removal of long-chain fatty acyl groups from protein lysine residues, and we are 
currently collaborating with the Lin Lab to test these novel inhibitors in EAE mice. We agree 
with the editor that these ongoing works are beyond the scope of the current paper. 

 
4. “Why CCL2 reduction was more pronounced in the spinal cord at day 40 than at day 19? 

…several mechanisms might have contributed to reduced EAE symptoms.” 
 

We agree that potentially more than one mechanism may have contributed to the reduced 
EAE symptoms in the HDAC11 KO mice, and our discussion reflects this point. What’s 
puzzling to us is the reviewer’s question of “Why CCL2 reduction was more pronounced at 
day 40 compared to day 19.” CCL2 is primarily secreted by monocytes and macrophages. At 
day 40, immune cell infiltration into the spinal cord is clearly reduced compared to day 19 
(Figure 2). Our observation that CCL2 reduction was more pronounced in the spinal cord at 
day 40 than at day 19, is therefore consistent with our data of less demyelination and 
reduced immune cell infiltration at day 40 compared to day 19, and corresponds to reduced 
disease severity in the later phase of EAE. We do not think it’s necessary to modify any part 
of our paper to address the reviewer’s confusion about this point. 
 

5. “In Fig. 2C, nuclear staining demonstrates severe loss of cellularity even though myelin 
content (neurofilament, Fig. S4B) is not reduced.” 
 
Figure 2 shows spinal cord lesion areas, but Figure S4 shows neurons and neurofilaments in 
the grey matter. There is no discrepancy. In Figure 2C, the nuclear staining is largely 
contributed by immune cell infiltration into the spinal cord. This result is consistent with those 
shown using H & E staining (Figure 2A). Nuclear staining between WT and HDAC11 KO 
mice are almost identical at day 19. At day 40, however, nuclear staining in HDAC11 KO 
mice is less than in WT mice, consistent with our data of reduced immune cell infiltration in 
HDAC11 KO mice. 

 
Reviewer #2 
 
We appreciate Reviewer #2’s comment that all previous concerns have been addressed, and 
that our paper is now suitable for publication. 
 
Reviewer #3 
 
We thank Reviewer #3’s comment that “most concerns have been addressed.” Our point-by-
point response to the reviewer’s comments: 
 
1. “…should rephrase the sentence about HDAC11 affects the binding of PU.1 to the CCL2 

promoter.” 
 

We appreciate the reviewer’s suggestion and now replaced sentences related to this, as well 
as modified the abstract to reflect this important point. 

 
2. “The results do not show that HDAC11 recruits PU.1 to the promoter; instead they show that 

HDAC11 is required for the binding of PU.1 to that promoter. Different mechanisms, direct 
and indirect, could explain that requirement…” 



 
 We agree with the reviewer’s interpretation of our data and changed the discussion to reflect 

that HDAC11 is required for the binding of PU.1 to the CCL2 promoter. We also appreciate 
the reviewer’s suggestion to elaborate and discuss the possible mechanisms, and we have 
now expanded the discussion to include this valuable suggestion. 

 
3. “…move the panels in Figure S8 to Figure 7” 
 
 Done. 
 
4. “…the new panel S8A shows… only the overexpression condition… Also, the panels S8B 

and S8C are introduced much earlier than panel S8A.” 
 
 These issues are now corrected in our manuscript. 



September 17, 20182nd Revision - Editorial Decision

September 17, 2018 

RE: Life Science Alliance Manuscript  #LSA-2018-00039-TRR 

Prof. Edward Seto 
George Washington University 
GW Cancer Center 
800 22nd St NW 
Room 8800 
Washington DC, DC 20052 

Dear Dr. Seto, 

Thank you for submit t ing your Research Art icle ent it led "Loss of HDAC11 ameliorates clinical
symptoms in a mult iple sclerosis mouse model". 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 (PMC) as
soon as we are allowed to do so, the applicat ion for PMC indexing has been filed. You may be
eligible to also deposit  your Life Science Alliance art icle in PMC or PMC Europe yourself, which will
then allow others to find out about your work by Pubmed searches right  away. Such author-
init iated deposit ion is possible/mandated for work funded by eg NIH, HHMI, ERC, MRC, Cancer
Research UK, Telethon, EMBL. 
Please also see: 
ht tps://www.ncbi.nlm.nih.gov/pmc/about/authorms/ 
ht tps://europepmc.org/Help#howsubsmanu 

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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