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20th Oct 20201st Editorial Decision

Dear Dr. Bovolenta,

Thank you for the submission of your research manuscript  to EMBO reports. We have now received
reports from the three referees that were asked to evaluate your study, which can be found at  the
end of this email. 

As you will see, referees #1 and #3 think that the findings are of interest . However, they both have
several comments, concerns and suggest ions, indicat ing that a major revision of the manuscript  is
necessary to allow publicat ion in EMBO reports. As the reports are below, and I think all their points
need to be addressed, I will not  detail them here. 

Referee #2 is rather negat ive and quest ions the relevance of the findings obtained in a mouse
model. However, after cross-comment ing with the other referees, we think your data nevertheless
will help to discover basic cellular mechanisms that could be relevant in a human sett ing. If you have
any data, though, that  would confirm your results in human cells, I would ask you to add these.

Given the construct ive referee comments, we would like to invite you to revise your manuscript  with
the understanding that all referee concerns must be addressed in the revised manuscript  or in the
detailed point-by-point  response. Acceptance of your manuscript  will depend on a posit ive outcome
of a second round of review. It  is EMBO reports policy to allow a single round of revision only and
acceptance of the manuscript  will therefore depend on the completeness of your responses
included in the next, final version of the manuscript . 

When submit t ing your revised manuscript , please also carefully review the instruct ions that follow
below. 

PLEASE NOTE THAT upon resubmission revised manuscripts are subjected to an init ial quality
control prior to exposit ion to re-review. Upon failure in the init ial quality control, the manuscripts are
sent back to the authors, which may lead to delays. Frequent reasons for such a failure are the lack
of the data availability sect ion (please see below) and the presence of stat ist ics based on n=2 (the
authors are then asked to present scatter plots or provide more data points).

When submit t ing your revised manuscript , we will require: 

1) a .docx formatted version of the final manuscript  text  (including legends for main figures, EV
figures and tables), but  without the figures included. Please make sure that changes are highlighted
to be clearly visible. Figure legends should be compiled at  the end of the manuscript  text .

2) individual product ion quality figure files as .eps, .t if, .jpg (one file per figure), of main figures and EV
figures. Please upload these as separate, individual files upon re-submission.

The Expanded View format, which will be displayed in the main HTML of the paper in a collapsible
format, has replaced the Supplementary informat ion. You can submit  up to 5 images as Expanded
View. Please follow the nomenclature Figure EV1, Figure EV2 etc. The figure legend for these
should be included in the main manuscript  document file in a sect ion called Expanded View Figure
Legends after the main Figure Legends sect ion. Addit ional Supplementary material should be
supplied as a single pdf file labeled Appendix. The Appendix should have page numbers and needs
to include a table of content on the first  page (with page numbers) and legends for all content.



Please follow the nomenclature Appendix Figure Sx, Appendix Table Sx etc. throughout the text ,
and also label the figures and tables according to this nomenclature. 

For more details please refer to our guide to authors: 
ht tp://www.embopress.org/page/journal/14693178/authorguide#manuscriptpreparat ion

See also our guide for figure preparat ion: 
ht tp://wol-prod-cdn.literatumonline.com/pb-assets/embo-
site/EMBOPress_Figure_Guidelines_061115-1561436025777.pdf

3) a .docx formatted let ter INCLUDING the reviewers' reports and your detailed point-by-point
responses to their comments. As part  of the EMBO Press transparent editorial process, the point-
by-point  response is part  of the Review Process File (RPF), which will be published alongside your
paper.

4) a complete author checklist , which you can download from our author guidelines
(ht tps://www.embopress.org/page/journal/14693178/authorguide). Please insert  page numbers in
the checklist  to indicate where the requested informat ion can be found in the manuscript . The
completed author checklist  will also be part  of the RPF.

Please also follow our guidelines for the use of living organisms, and the respect ive report ing
guidelines: ht tp://www.embopress.org/page/journal/14693178/authorguide#livingorganisms 

5) that  primary datasets produced in this study (e.g. RNA-seq, ChIP-seq and array data) are
deposited in an appropriate public database. If no primary datasets have been deposited, please
also state this in the respect ive sect ion (e.g. 'No primary datasets have been generated and
deposited'), see below.

See also: ht tp://embor.embopress.org/authorguide#datadeposit ion 

Please remember to provide a reviewer password if the datasets are not yet  public.

The accession numbers and database should be listed in a formal "Data Availability " sect ion
(placed after Materials & Methods) that follows the model below. This is now mandatory (like the
COI statement). Please note that the Data Availability Sect ion is restricted to new primary data
that are part  of this study. 

# Data availability

The datasets produced in this study are available in the following databases:

- RNA-Seq data: Gene Expression Omnibus GSE46843
(https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE46843)
- [data type]: [name of the resource] [accession number/ident ifier/doi] ([URL or
ident ifiers.org/DATABASE:ACCESSION]) 

*** Note - All links should resolve to a page where the data can be accessed. ***

Moreover, I have these editorial requests:



6) We strongly encourage the publicat ion of original source data with the aim of making primary
data more accessible and transparent to the reader. The source data will be published in a
separate source data file online along with the accepted manuscript  and will be linked to the
relevant figure. If you would like to use this opportunity, please submit  the source data (for example
scans of ent ire gels or blots, data points of graphs in an excel sheet, addit ional images, etc.) of your
key experiments together with the revised manuscript . If you want to provide source data, please
include size markers for scans of ent ire gels, label the scans with figure and panel number, and send
one PDF file per figure. 

7) Our journal encourages inclusion of *data citat ions in the reference list* to direct ly cite datasets
that were re-used and obtained from public databases. Data citat ions in the art icle text  are dist inct
from normal bibliographical citat ions and should direct ly link to the database records from which the
data can be accessed. In the main text , data citat ions are formatted as follows: "Data ref: Smith et
al, 2001" or "Data ref: NCBI Sequence Read Archive PRJNA342805, 2017". In the Reference list ,
data citat ions must be labeled with "[DATASET]". A data reference must provide the database
name, accession number/ident ifiers and a resolvable link to the landing page from which the data
can be accessed at  the end of the reference. Further instruct ions are available at :
ht tp://www.embopress.org/page/journal/14693178/authorguide#referencesformat

8) Regarding data quant ificat ion and stat ist ics, can you please specify, where applicable, the
number "n" for how many independent experiments (biological replicates) were performed, the bars
and error bars (e.g. SEM, SD) and the test  used to calculate p-values in the respect ive figure
legends. Please provide stat ist ical test ing where applicable, and also add a paragraph detailing this
to the methods sect ion. See: 
ht tp://www.embopress.org/page/journal/14693178/authorguide#stat ist icalanalysis

9) Please also note our new reference format:
ht tp://www.embopress.org/page/journal/14693178/authorguide#referencesformat

I look forward to seeing a revised version of your manuscript  when it  is ready. Please let  me know if
you have quest ions or comments regarding the revision.

Yours sincerely,

Achim Breiling
Editor
EMBO Reports

---------------
Referee #1:

In their work, Rueda-Carrasco et  al. assessed the role of SFRP1 in microglia and astrocytes in
chronic and acute neuroinflammation. Acute neuroinflammation, induced by LPS inject ion, increased
the SFRP1 expression around the inject ion site. While lent iviral overexpression of SFRP1 increased
astrocyt ic GFAP and microglia Iba1 expression, the absence of SFRP1 in knock mice reduced the
signal upon LPS inject ion indicat ing a proinflammatory role of SFRP1. This role was further
confirmed by an ameliorat ion of the chronic inflammation and disease pathology in EAE mice upon
SFRP1 KO. All in all, SFRP1 alters the microglial and astrocyt ic inflammatory response and microglial
phagocyt ic capacity, however, SFRP1 deplet ion did not completely prevent microglial response to
inflammatory insults. Thus, SFRP1 seems to be an enhancer but not a master regulator of



inflammation. As the authors found secret ion of SFRP1 by astrocytes and not by microglia upon
LPS st imulat ion in vit ro, they describe SFRP1 as an astrocyte to microglia crosstalk protein. The
transcriptomic analysis of SFRP1 KO microglia confirmed the authors' claims and highlighted the
signalling molecules HIF and NFKB as underlying pathways. 

Taken together, these data may be of interest  to the glial community since it  ident ifies a role of
SFRP1 in the astrocyte-microglia crosstalk. 

However, there are a couple of crit iques, which need to be addressed.

Major crit iques

1. The authors should confirm the specificity of the SFRP1 ant ibody used for immunofluorescent
stainings in Figure 1B by using SFRP1 KO animals, since the pictures shown give a rather diffuse
staining pattern. Addit ionally, a quant ificat ion of the immunofluorescent signal of the βgal and
SFRP1 staining, shown in Figure 1A/B, is required to state whether SFRP1 is only expressed by
astrocytes (i.e. specificity) and to show its expression changes upon LPS inject ions. Of course, other
measures to confirm specificity and expression levels on the protein levels are also fine (Western
blot t ing or ELISA of sorted cells or similar).

2. In Figure 2, the authors show that overexpression of SFRP1 induces the expression of GFAP and
Iba1 in astrocytes/microglia respect ively. To show that this is due to microglial/ astrocyt ic react ivity
several other act ivat ion markers have to be assessed as GFAP expression can be altered by non-
pathological and pathological st imuli thus reflect ing rather physiological adaptat ion. Astrocyt ic
react ivity markers such as C3 and S100β and the microglial markers Clec7a and TMEM119 would
help support ing the statement that SFRP1 overexpression increases glial react ivity.

3. The paper is based on the idea that there is an astrocyte to microglia crosstalk mediated by
SRFP1. In vit ro the authors nicely showed that astrocytes are the SFRP1 producing cells which are
required for the immune response changes upon LPS treatment. 
a. This referee would like to see that there is a lack of SRFP1 expression in microglia in vivo in the
LPS and EAE model e.g. by ELISA or Western blot  of isolated microglia and astrocytes in addit ion to
the ELISA results of whole brain t issue.
b. The authors assume that microglia are responsible for the release of the measured cytokines in
the in vit ro experiment in Figure 4D. In this experiment, however, the cytokine profiles of pure
astrocyte cultures t reated with LPS in the wild type and SFRP1 KO sett ing are missing. These are
required to see whether astrocytes on its own might be responsible for the cytokine changes found
in vit ro.

4. In Figure 4C, changes in the phagocyt ic capacity of SFRP1 KO microglia were tested using
pHrodo E.coli part icles in vivo. To clarify the contradict ing results, the authors should test  the
phagocyt ic capacity of SFRP1 microglia after LPS st imulat ion in vit ro. Here it  would be required to
address whether the presence of astrocytes is required for the phagocyt ic changes found in
microglia. 

5. In the first  results sect ion, the authors concluded: "Together these data show that astrocytes
produce and secrete increased levels of SFRP1 in response to a bacterial lipopolysaccharide".
However, the authors did not show that the SFRP1 measured by ELISA was specifically produced



or secreted by astrocytes in this sect ion. A general measurement of whole brain SFRP1, including
potent ial intracellular SFRP1, was performed here. Therefore, the respect ive experimental evidence
for the astrocyte-specificity in this very set t ing has to be provided.

Minor crit iques

1. Stat ist ical test ing in Figure 2: The authors analysed 3 animals per group and made several
acquisit ions per animals. It  is unclear, whether the significance in each graph was calculated using
the number of acquisit ions or the number of animals as biological replicates. In case each
acquisit ion was used, the data has to be retested by only using the mean per animal to avoid
increasing the stat ist ical power art ificially. This applies to all figures shown in this paper.

2. In Figure 3C-D, the authors show the quant ificat ion of CD4+ cells, Iba1 immunoreact ivity, MBP+
area and MBP immunoreact ivity. However, in Figure 3C also GFAP images are shown and in the text
the authors refer to reduced GFAP+ react ive astrocytes in SFRP1 KO animals. Thus, in Figure 3D, a
quant ificat ion of the GFAP immunoreact ivity is required to validate this statement.

---------------
Referee #2:

The paper proports to describe the role of SFRP1 in modulat ing ADAM10 mediated pathways in
various mouse models of inflammation. However the authors whilst  stat ing that SFRP1 can modify
both Wnt signalling and inhibit  ADMA10 act ivity, completely neglect  Wnt signalling, and their
just ificat ion for doing so is not sufficient . Overall, the use of mouse models to mimic human
inflammatory diseases is becoming rather inappropriate given than these models have failed to
transfer to the clinic. I would have liked to have seen more of an at tempt to align these results with
human cells. Adam10 does not cleave TREM2 in humans. Because of this, I am not convinced this
advances the field to any great degree. 

A couple of small comments:
- M. Heneka does not appear in the author contribut ions. 
- The coculture of astrocytes:microglia of 1:1 does not mimic in vivo rat ios.

---------------
Referee #3:

This manuscript , "SFRP1 shapes astrocyte to microglia cross-talk in acute and chronic
neuroinflammation" by Rueda-Carrasco et  al. seeks to examine the role of astrocyte-produced
SFRP1's influence on microglia's role in neuroinflammation using both an LPS model and EAE. They
found that SFRP1-/- mice have a reduced clinical score and severity of symptoms in the EAE model.
They also demonstrate that LPS induces an increase in SFRP1 expression and reduced cytokine
expression in response to LPS. This is an interest ing paper that has a few issues that need to be
clarified and expanded on.

• Much of the narrat ive of the manuscript  is focused on the neurodegenerat ive disease, Alzheimer's
disease, yet  the manuscript  experiments are using an LPS model and EAE, no AD models. There
was also quite a bit  of discussion around ADAM10. As pointed out, this could modulate TREM2
expression, however there were no experiments designed around this concept.



• The image used for CD45 in the WT/saline t reatment in figure 2c, appears to have a lot  of
background.
• Can they show what cell type took up the LV to express SFRP1?
• In 3D, the number of CD4+ cells should be confirmed with CD4+IBA1- cells, as monocytes can
express CD4, since there is no CD3 co-staining.
• The data presented in figure 4C is confusing. pHrodo will only fluoresce when inside a low pH
environment, but the number of posit ive cells is higher in the knockout but total fluorescence is
lower. Is there less molecules per cell? And if so, why is that? Cell recruitment doesn't  really make
sense in the FACS experiment because it  is only GFP+ cells. Does this vary between the GFP+
CD45low and GFP+CD45high cells? How exact ly was the pHrodo fluorescence measured?
• In Figure 4D, addit ion of an astrocytes-only cell culture for comparison with the microglia and
microglia + astrocyte co-cultures would be important to include. Astrocytes can be a source of
cytokines such as IL-6.
• How does the LPS increase expression of astrocyte SFRP1? Is it  via TLR4 on the astrocytes or
does LPS st imulate the microglia which then signal to the astrocytes to upregulate SFRP1?
• Some in vit ro mechanist ic studies would add a lot  to this paper. Experiments with purified SFRP1
direct ly on microglia +/- LPS would be helpful in understanding how it  modulates their funct ion,
especially in dissect ing out the relat ionship of LPS signaling and SFRP1 signaling. In the earlier
experiments, LPS seemed to be required to see the effect  of SFRP1 KO, but in the t ranscriptomics
experiments there seems to be a bigger difference in the genotypes in the saline condit ion.
• What is the receptor on microglia for SFRP1? Can the pathway be manipulated in vit ro to show
that this is the mechanism of the findings?
• In terms of peripheral cell recruitment, is the reduct ion in the SFRP1 via microglia or another
mechanism?
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Response to the Reviewers' Comments 

We wish to thank you the reviewers of our manuscript for their insightful comments that have helped 
us improving the present study. We have carefully considered their criticisms/advices and we provide 
below a detailed response to their comments. We have highlighted in red all major changes in the text 
to facilitate their consideration but left in black minor corrections such as changes in the Figure 
nomenclature numbering etc. 

Referee #1: 
In their work, Rueda-Carrasco et al. assessed the role of SFRP1 in microglia and astrocytes in chronic and 
acute neuroinflammation. Acute neuroinflammation, induced by LPS injection, increased the SFRP1 expression 
around the injection site. While lentiviral overexpression of SFRP1 increased astrocytic GFAP and microglia 
Iba1 expression, the absence of SFRP1 in knock mice reduced the signal upon LPS injection indicating a 
proinflammatory role of SFRP1. This role was further confirmed by an amelioration of the chronic inflammation 
and disease pathology in EAE mice upon SFRP1 KO. All in all, SFRP1 alters the microglial and astrocytic 
inflammatory response and microglial phagocytic capacity, however, SFRP1 depletion did not completely 
prevent microglial response to inflammatory insults. Thus, SFRP1 seems to be an enhancer but not a master 
regulator of inflammation. As the authors found secretion of SFRP1 by astrocytes and not by microglia upon 
LPS stimulation in vitro, they describe SFRP1 as an astrocyte to microglia crosstalk protein. The transcriptomic 
analysis of SFRP1 KO microglia confirmed the authors' claims and highlighted the signalling molecules HIF 
and NFKB as underlying pathways. Taken together, these data may be of interest to the glial community since it 
identifies a role of SFRP1 in the astrocyte-microglia crosstalk. However, there are a couple of critiques, which 
need to be addressed. 
We thank the reviewer for the his/her general comment which indeed summarizes our message 
proposing the SFRP1 plays a role in enhancing inflammation (and indeed not as a master regulator). 
We however would like to stress that we observe increased Sfrp1 expression not only around the 
injection site but also at quite a distance, consistent with the dispersible nature of the protein.  

Point 1. The authors should confirm the specificity of the SFRP1 antibody used for immunofluorescent 
stainings in Figure 1B by using SFRP1 KO animals, since the pictures shown give a rather diffuse staining 
pattern. Additionally, a quantification of the immunofluorescent signal of the βgal and SFRP1 staining, shown in 
Figure 1A/B, is required to state whether SFRP1 is only expressed by astrocytes (i.e. specificity) and to show its 
expression changes upon LPS injections. Of course, other measures to confirm specificity and expression levels 
on the protein levels are also fine (Western blotting or ELISA of sorted cells or similar). 
Response. We appreciate the comment. In this manuscript, we did not include a confirmation of the 
specificity of the antibody because we had already published its characterization (Esteve et al., 2019, 
Supplementary Fig. 1) and referred to it in the text. Supplementary Fig 1 in Esteve et al. 2019 shows 
that the antibody specifically recognizes radial precursors in the embryonic forebrain and that this 
staining is totally absent in Sfrp1-/- mice. We also showed with ELISA that the antibody specifically 
recognizes SFRP1 but not the highly related SFRP2. As stated in the text SFRP1 is a secreted and 
rather diffusible protein and therefore a “diffuse staining pattern” is not surprising. Furthermore, the 
absence of staining in saline-treated animals argues against the possible existence of unspecific 
binding or cross-reactivity in the adult brain. Nevertheless, and to provide additional support, we have 
included an image of antibody staining after saline and LPS injection in Sfrp1-/- mice (Fig 1D). This is 
now mentioned in the text (page 5).  In regard to the statement that “Sfrp1 is expressed only in 
astrocytes”, we apologize if this is the message that we transmitted. In the original version, the text 
read as follows:  “βgal immunoreactivity …… largely localized in GFAP+ astrocytes but not in Iba1+ 
microglial cells (Fig. 1A; S1A)”. In page 5 we have now modified the text to indicate that Sfrp1 is also 
expressed by choroid plexus cells, as we have already reported (Esteve et al., 2019). More 
importantly, using RNAscope, we have previously reported the presence of Sfrp1 mRNA in few Iba1+ 
cells surrounding amyloid plaques present in the cortex of APP;PS1 mice (Esteve et al., 2019, Fig. 4). 
In mice injected with LPS we have observed expression in astrocytes, choroid plexus cells but 
basically in no Iba1+ cells (nor in neurons as we reported in Esteve et al., 2019, Supplementary Fig. 
7). This difference may be related to the state of microglial cells, which are known to respond 
differently in different pathological conditions (for a review Bachiller et al, 2018, now in the ref list). 
We have now referred to this discrepancy in page 5. The fact that microglial cells express very low or 
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no levels of Sfrp1 is further supported by the fact that Sfrp1 mRNA was not found among the 
transcripts detected in our RNAseq studies performed in FACS-sorted microglial cells. We apologize 
for not having explicitly mentioned this important point in the text. This is now clearly indicated in 
page 5 and 9. We have also included in the new EV3 the Sfrp1 IGV profiles as compared to those of 
two microglial expressed genes, Sall1 and Aif1. We provide the profiles for the four conditions of our 
RNA-seq analysis.  In conclusion, astrocytes seem to be the main source of SFRP1 in the brain, as 
further supported by recent studies, which show an upregulation of Sfrp1 expression in reactive 
astrocytes both after a demyelinating lesion (Huang et al., Cell Reports 33, 108394, 2020) and reactive 
gliosis induced by kainic acid (Garcia-Velazquez et al., 2021). These references have been included in 
the revised version of our manuscript (page 5). Additional support for our claim can be found in the 
VastBD database. We have also expanded our ELISA data previously shown in Fig. S2B, which 
quantified the release of SFRP1 in the culture media of isolated microglia and mixed astrocytes/ 
microglia cultures. We now included the media of pure astrocytic cultures. These data, described in 
page 9 and illustrated in Fig 4D, confirm that astrocytes but not microglia produce SFRP1. We thus 
hope that these data provide convincing support for an astrocytic origin for most of the brain SFRP1. 
Thus, the effects observed on microglial cells cannot be cell autonomous.  As a consequence, most of 
the SFRP1 protein present in brain lysates in the presence or absence of LPS (Fig. 1E) seems to have a 
predominant astrocytic origin, although we cannot discard that the choroid plexus could contribute to a 
fraction of it (see Esteve et al., 2019). Data in Fig. 1E have been obtained with a specific ELISA 
described in Esteve et al., 2019 and therefore already provide quantification of the expression as 
requested by the reviewer. ELISA determination is much more accurate than measuring levels of βgal 
immunoreactivity. This is why the immunohistochemical data shown here are meant to provide a 
qualitative analysis.  
 
Point 2. In Figure 2, the authors show that overexpression of SFRP1 induces the expression of GFAP and Iba1 
in astrocytes/microglia respectively. To show that this is due to microglial/astrocytic reactivity several other 
activation markers have to be assessed as GFAP expression can be altered by non-pathological and 
pathological stimuli thus reflecting rather physiological adaptation. Astrocytic reactivity markers such as C3 
and S100β and the microglial markers Clec7a and TMEM119 would help supporting the statement that SFRP1 
overexpression increases glial reactivity.  
Response. We appreciate the comment and agree that the use of additional markers for supporting an 
activated state of astrocytes and microglial cells will help. Nevertheless, we would like to note that a 
very recent consensus report on the nomenclature, definition, markers etc for reactive astrocytes 
(Escartin et al, 2021 Nat Neurosci, now in the ref list) still considers GFAP as a useful marker. We 
now verified the presence of reactive astrocytes using Sox9 and S100β as additional markers 
according to Escartin et al., 2021. Immunostaining for the suggested C3 was rather inconsistent at 
least in our hands. We have used antibodies against CD45 and Clec7a as additional markers for 
activated microglial cells. The use of these new markers supports that SFRP1 gene addition is 
sufficient to activate glial cells. These data are now mentioned in page 6 and illustrated in new Fig 
EV1.  
 
Point 3. The paper is based on the idea that there is an astrocyte to microglia crosstalk mediated by SRFP1. In 
vitro the authors nicely showed that astrocytes are the SFRP1 producing cells which are required for the 
immune response changes upon LPS treatment. a. This referee would like to see that there is a lack of SRFP1 
expression in microglia in vivo in the LPS and EAE model e.g. by ELISA or Western blot of isolated microglia 
and astrocytes in addition to the ELISA results of whole brain tissue. b. The authors assume that microglia are 
responsible for the release of the measured cytokines in the in vitro experiment in Figure 4D. In this experiment, 
however, the cytokine profiles of pure astrocyte cultures treated with LPS in the wild type and SFRP1 KO setting 
are missing. These are required to see whether astrocytes on its own might be responsible for the cytokine 
changes found in vitro.  
Response. a) As stated in our answer to point 1, the best evidence that microglial cells do not 
express Sfrp1 mRNA is provided by our RNAseq data based on FACS isolated microglial 
cells in the presence or absence of LPS. Several additional evidences are described in our 
response to point 1. b) Astrocyte response to LPS seems to depend on the presence of 
functional microglia (Holm et al., 2012, in the ref list). This is why we did not include the 
levels of cytokine released in pure astrocytic culture treated with LPS, in the first place. 
However, we are grateful to the reviewer for raising this point, which allowed us to revise our 
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data obtaining a better picture of the cross talk between these two cell types. We have now 
repeated these experiments using cell cultures of just astrocytes, just microglia and mixed 
cultures of astrocytes and microglia (in a proportion of 2:1, to address point 2 of reviewer 2). 
These data are now reported in the new Fig 4 and described in page 9. The new data obtained 
with several independent biological replicas from both WT and Sfrp1-/- mice show that indeed 
astrocytes contribute to the overall secretion of cytokines and that this is in part modified by 
the absence of SFRP1. We thus concluded that astrocyte derived-SFRP1 influences the 
response of both astrocytes and microglia to an inflammatory stimulus, modifying their ability 
to secrete at least two specific cytokines: IL1 and IL10 (page 9). 
 
Point 4. In Figure 4C, changes in the phagocytic capacity of SFRP1 KO microglia were tested using pHrodo 
E.coli particles in vivo. To clarify the contradicting results, the authors should test the phagocytic capacity of 
SFRP1 microglia after LPS stimulation in vitro. Here it would be required to address whether the presence of 
astrocytes is required for the phagocytic changes found in microglia.  
Response. Our RNAseq results indicate that there is only a 6% difference between WT and 
KO microglia in homeostatic conditions. This is now better represented in the newly added 
Fig EV3. This is not surprising as Sfrp1 is not expressed by microglial cells, as we 
underscored in our answer to points 1 and 3. This is why we tested phagocytic capacity of the 
different genotype/conditions in a physiological context in which cell non-autonomous effects 
could take place. Nevertheless, we have performed the suggested experiment following the 
manufacture’s recommendation of limiting pHrodo incubation to 1hr when used in cultured 
cells. The results are reported in Fig. EV2E and described in page 8. These data indicate that 
microglial exposed to astrocytes deficient in Sfrp1 tend to have a less efficient phagocytic 
activity, although differences were not significative. This observation points to a cell non-
autonomous effect, although the data do not provide an unequivocal explanation for the in 
vivo results, likely because in vivo cell-cell interactions are more complex than what can be 
reproduced in a test tube.  
 
Point 5. In the first results section, the authors concluded: "Together these data show that astrocytes produce 
and secrete increased levels of SFRP1 in response to a bacterial lipopolysaccharide". However, the authors did 
not show that the SFRP1 measured by ELISA was specifically produced or secreted by astrocytes in this section. 
A general measurement of whole brain SFRP1, including potential intracellular SFRP1, was performed here. 
Therefore, the respective experimental evidence for the astrocyte-specificity in this very setting has to be 
provided. 
Response.  The reviewer is right. We apologize for this inaccuracy as we agree that we 
cannot conclude that all SFRP1 detected in the ELISA is derived only from astrocytes. We 
have modified the text to acknowledge the presence of Sfrp1 mRNA in the choroid plexus. 
We have also modified the indicated sentence to better reflect our findings (bottom page 5). 
 
Minor critiques 
Point 6. Statistical testing in Figure 2: The authors analysed 3 animals per group and made several 
acquisitions per animals. It is unclear, whether the significance in each graph was calculated using the number 
of acquisitions or the number of animals as biological replicates. In case each acquisition was used, the data 
has to be retested by only using the mean per animal to avoid increasing the statistical power artificially. This 
applies to all figures shown in this paper.  
Response. In the revised figures, we have now reported the significance calculated according 
to the number of animals tested as well as that for the number of acquisitions.  
 
Point 7. In Figure 3C-D, the authors show the quantification of CD4+ cells, Iba1 immunoreactivity, MBP+ 
area and MBP immunoreactivity. However, in Figure 3C also GFAP images are shown and in the text the 
authors refer to reduced GFAP+ reactive astrocytes in SFRP1 KO animals. Thus, in Figure 3D, a quantification 
of the GFAP immunoreactivity is required to validate this statement. 
Response. We apologize because we realised that the text was confusing and did not reflect 
well our observations. GFAP does not show statistically significant difference between the 



 4

two genotypes and this is why we did not include the corresponding graph. However, what is 
consistently different is the absence of GFAP+ pial disruption, present in WT but basically 
absent in the mutants. We have re-written this part of the results to reflect both observations 
(page 8). 
 
 
 
Referee #2:  
The paper proports to describe the role of SFRP1 in modulating ADAM10 mediated pathways in various mouse 
models of inflammation. However the authors whilst stating that SFRP1 can modify both Wnt signalling and 
inhibit ADMA10 activity, completely neglect Wnt signalling, and their justification for doing so is not sufficient. 
Overall, the use of mouse models to mimic human inflammatory diseases is becoming rather inappropriate given 
than these models have failed to transfer to the clinic. I would have liked to have seen more of an attempt to 
align these results with human cells. Adam10 does not cleave TREM2 in humans. Because of this, I am not 
convinced this advances the field to any great degree.  
Response. We regret that the reviewer does not found our work of significance. However, we 
would like to clarify a number of issues with which we respectfully disagree with him/her. 
First, our study shows that SFRP1 is part of the molecular signals that astrocytes provide to 
microglial cells to enhance their inflammatory response. In the presence of Sfrp1, microglial 
cells can foster the inflammatory response by enhancing the expression of members of the 
HIF pathway. This is a novel and previously unreported result that may explain the described, 
but poorly explored upregulation of SFRP1 in many human inflammatory conditions (as we 
discuss in our manuscript supported by a number of references). In contrast to what the 
reviewer states, we did not conclude that the role that SFRP1 has in inflammation is by 
modulating ADAM10 mediated pathways. In fact, the reviewer will not find the word 
ADAM10 nor in the abstract or in the results. In the introduction we clearly stated that SFRP1 
acts on both ADAM10 and Wnt signalling and in this revised version we have balanced 
information related to Wnt signalling and ADAM10. We have also clarified that Wnt 
signalling implication in neurodegeneration has been mostly linked to synaptic plasticity but 
whether it has a relevant role in neuroinflammation is poorly explored (page 3). We have also 
mentioned that there are reports proposing SFRP1 interaction with other molecules/pathways 
(page 3). We discussed our data in view of a possible SFRP1 function through both ADAM10 
(page 14) and Wnt signalling (page 15) on the basis of the data we found in the literature and 
our RNAseq data indicating no changes in the expression of Wnt signalling components in 
the different genotype/condition analysed. This was, and still is, clearly stated in the 
discussion. Thus, we have not “completely neglect Wnt signalling”.  An activity mediated by 
ADAM10 (or a yet unidentified additional mechanism) may be more consistent with our and 
those available in the literature, but we have now deleted the sentence suggesting that this is a 
likely mechanism, to eliminate any bias.  
In regard to the concern brought up by the reviewer that TREM2 cleavage by ADAM10 is not 
observed in humans, we have found reports showing that either ADAM10 or the related 
ADAM17 do shed human TREM2 (Thornton et al., EMBO Mol Med. 2017 Oct;9(10):1366-
1378; Schlepckow et al., EMBO Mol Med. 2017 Oct;9(10):1356-1365; Feuerbach et al., 
Neurosci Lett. 2017 Nov 1;660:109-114). Furthermore, TREM2 variants at the ADAM 
cleavage side have been associated with Alzheimer’s disease (a disease in which we and 
others have demonstrated that SFRP1 expression is significantly elevated, Esteve et a., 2019 
and Bai et al., 2020 in the ref list; Johnson et al., 2021, 
https://doi.org/10.1101/2021.04.05.438450, now added to the ref list).  
Finally, we strongly disagree with the reviewer’s statement that “the use of mouse models to 
mimic human inflammatory diseases is becoming rather inappropriate given than these 
models have failed to transfer to the clinic”. It is true that some human diseases are not 
accurately replicated by animal models. However, they are the best approach to demonstrate 
cause-effect relationships since genetic manipulation is not allowed in humans. Ex vivo 
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experimentation with primary human brain cells is not as immediate as for example with 
blood-borne cell types. Of course, there are a few immortalized microglial and astroglial 
(mostly glioma) cell lines that could be used and co-cultured. But immortalized cell lines are 
not better models than mice. This is why we have used primary cultures from mice. It is 
indeed our plan for the future to go back to humans and for example test whether SFRP1 is 
increased in the CSF of MS patients or in patients with sepsis. However, obtaining these 
samples is not straightforward and requires support from clinicians as well as ethical 
approval. 
Nonetheless, we would like to remind the reviewer that the present study aims to demonstrate 
a role for SFRP1 in neuroinflammation using a genetic system (a knockout mouse) to confirm 
our initial finding in humans (Esteve et a., 2019; Bai et al., 2020; Johnson et al., 2021). The 
results generated with knockout mice and the LPS and EAE models in the current manuscript 
show that SFRP1 is required for the activation and progression of neuroinflammatory diseases 
and that it might be relevant not only for AD, as was our initial hypothesis derived from 
studies in humans, but for other human neuroinflammatory conditions such as bacterial 
sepsis-derived inflammation (LPS) and MS, indicating that the mouse can still be a useful 
model to study the function of this protein. 
 
Point 1. M. Heneka does not appear in the author contributions.  
Response. M. Heneka appears in the manuscript as Michael T Heneka. In the authors’ 
contributions he has been abbreviated as MTH. This may have confused the reviewer. As 
stated in our first version: JRC, MIM, MTH, PE and PB analysed and discussed the data. 
 
Point 2. The coculture of astrocytes microglia of 1:1 does not mimic in vivo ratios. 
Response. We agree that a 1:1 ratio might not represent the in vivo ratios, although cell 
proportions are very variable in different brain regions in both human and mice. Nevertheless, 
we have now repeated our co-cultures with a 2:1 (astrocytes vs. microglial) proportion, given 
that in the mouse cortex (the source of our cultures) the reported proportion between 
astrocytes and microglia is about 2:1 (Keller et al., 2018, in the ref list).  
 
 
Referee #3:  
This manuscript, "SFRP1 shapes astrocyte to microglia cross-talk in acute and chronic neuroinflammation" by 
Rueda-Carrasco et al. seeks to examine the role of astrocyte-produced SFRP1's influence on microglia's role in 
neuroinflammation using both an LPS model and EAE. They found that SFRP1-/- mice have a reduced clinical 
score and severity of symptoms in the EAE model. They also demonstrate that LPS induces an increase in 
SFRP1 expression and reduced cytokine expression in response to LPS. This is an interesting paper that has a 
few issues that need to be clarified and expanded on. 
 
Point 1. Much of the narrative of the manuscript is focused on the neurodegenerative disease, Alzheimer's 
disease, yet the manuscript experiments are using an LPS model and EAE, no AD models. There was also quite 
a bit of discussion around ADAM10. As pointed out, this could modulate TREM2 expression, however there 
were no experiments designed around this concept.  
Response. We appreciate the comments of the referee about the relevance of the LPS and 
EAE models to determine the role of SFRP1 on neuroinflammation. We agree that the two 
models used are not models of Alzheimer’s disease (AD). Nevertheless, we would like to 
underscore that the present study stems from our work related to the implication of SFRP1 in 
AD, Esteve et al., 2019 in the reference list). As we stated in the introduction, neutralization 
of Sfrp1 activity in an AD-like mouse model was associated with a substantial decrease on 
neuroinflammation. This preliminary observation linking SFRP1 with AD and 
neuroinflammation has been the trigger for the present study, which addresses the question of 
whether Sfrp1 could be directly implicated in inflammation. Testing this hypothesis in AD-
like mice is rather difficult because amyloid plaque formation, synaptic loss etc complicate 
the interpretation of the data, as they are themselves causes of neuroinflammation. This is 
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why we resorted to use two different models that allowed testing the hypothesis directly. The 
use of LPS appeared as the most straight forward approach for testing our hypothesis since 
LPS is a clear proinflammatory insult that has been widely used in the literature. In addition, 
we decided to back our data with the EAE model, since it causes a chronic disease originated 
by an inflammatory component and resulting in permanent damage to the CNS. Considering 
our published data on the association between SFRP1 and neuroinflammation in AD and the 
current data demonstrating the role of SFRP1 in the LPS model and the EAE model, we 
propose that SFRP1 could be likely involved in multiple pathologies that curse with 
neuroinflammation, including septicaemias by gram-negative bacteria, multiple sclerosis and 
AD. This possibility is hinted in the concluding paragraph of the discussion (page15).  
As we indicated in our comments in response to reviewer 2, we have introduced and 
discussed our data in view of a possible implication of ADAM10 and Wnt signalling. We 
could not find evidence of Wnt signalling involvement in our RNAseq data. In addition, data 
in the literature are rather controversial. This makes us think that SFRP1 effect on 
neuroinflammation may not be related to Wnt signalling. On the other hand, SFRP1 can 
interfere with ADAM10 mediated shedding of different substrates involved in microglial 
activation. We discussed the case of TREM2, CX3CL1 and CD200. We also indicated that 
we are not aware of good tools to test this possibility in vivo. We have performed experiments 
in cell lines transfecting the substrates and these in vitro experiments point in that direction. 
However, we have not included them in the manuscript as the context is rather artificial. We 
have therefore eliminated a sentence suggesting that SFRP1 might act though ADAM10 in 
this case, because we cannot demonstrate, at least with the tools we have in hands, that this is 
the case.  
 
Point 2. The image used for CD45 in the WT/saline treatment in figure 2c, appears to have a lot of 
background. Response. We apologize for the poor choice of the image, which we have now 
replaced for one of higher quality. 
 
Point 3. Can they show what cell type took up the LV to express SFRP1? 
Response: The description of the cells that pick up the virus was already included in the text. 
We have now improved this description and included in Fig EV1B images showing that LV 
are picked up also by astrocytes. These changes are reported in page 6.  
 
Point 4. In 3D, the number of CD4+ cells should be confirmed with CD4+IBA1- cells, as monocytes can 
express CD4, since there is no CD3 co-staining. 
Response. We thank the reviewer for pointing this out. However, we basically did not detect 
CD4+/Iba1+ cells (monocytes) and this is why we assume that all CD4 positive cells were 
lymphocytes. This is now clarified in page 7.  
 
Point 5. The data presented in figure 4C is confusing. pHrodo will only fluoresce when inside a low pH 
environment, but the number of positive cells is higher in the knockout but total fluorescence is lower. Is there 
less molecules per cell? And if so, why is that? Cell recruitment doesn't really make sense in the FACS 
experiment because it is only GFP+ cells. Does this vary between the GFP+ CD45low and GFP+CD45high 
cells? How exactly was the pHrodo fluorescence measured? 
Response.  We do not have a precise answer to the question of whether mutant microglial 
cells phagocytes less molecules per cells, as it is difficult to single out the particle in the 
FACS, which is the method we used to carry out this analysis. As we had indicated in the text, 
engulfment of less particles is a possibility, although the observed difference may also relate 
to slightly different lysosomal pH or a different rate of degradation. These explanations are 
provided in page 8. Fig EV2 and its legend describes how pHrodo fluorescence was 
measured. We also added a section in the methods related to this (page 19). We apologize if 
the difference in phagocytic ability between GFP+/CD45low and GFP+/CD45high cells was not 
well explained in the text. We have now clarified that basically only CD45hi cells have a 
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prominent phagocytic activity and this is why we focused only on those. We have improved 
the text referring to these results (page 8) and added a graph (Fig. EV2B) to show that 
CD11b+/CD45lo/GFP+ surveying microglial cells showed a very limited phagocytic activity in 
both genotypes.  
 
Point 6. In Figure 4D, addition of an astrocytes-only cell culture for comparison with the microglia and 
microglia + astrocyte co-cultures would be important to include. Astrocytes can be a source of cytokines such as 
IL-6.   
Response. Thank you for making this important point that was also raised by Reviewer 1, 
Point 3b. Please read our answer to this point for details. In brief, we have performed new 
experiments using cultures of isolated astrocytes, isolated microglia and mixed ones. These 
data are shown in new Fig 4 and described in page 9. 
 
Point 7. How does the LPS increase expression of astrocyte SFRP1? Is it via TLR4 on the astrocytes or does 
LPS stimulate the microglia which then signal to the astrocytes to upregulate SFRP1?   
Response. This is indeed a very interesting possibility although we do not have a 
straightforward answer. Microglia seems to foster SFRP1 production as the release of SFRP1 
into the supernatant of mixed astrocytes and microglia cultures is greater than that of 
astrocytic culture alone. Indeed, in the discussion (page 13) we propose “that up-regulation 
and release of SFRP1 from astrocytes occurs as part of their microglia-mediated early 
activation.”  This is in line with the reviewer’s suggestion. 
 
Point 8. Some in vitro mechanistic studies would add a lot to this paper. Experiments with purified SFRP1 
directly on microglia +/- LPS would be helpful in understanding how it modulates their function, especially in 
dissecting out the relationship of LPS signaling and SFRP1 signaling. In the earlier experiments, LPS seemed to 
be required to see the effect of SFRP1 KO, but in the transcriptomics experiments there seems to be a bigger 
difference in the genotypes in the saline condition.  
Response. We kindly disagree with the reviewer in the last part of his/her statement. We do 
not find inconsistency between our experiments. RNAseq analysis confirms that there is little 
difference between control and KO saline treated animal (see new Fig EV3 and Fig 5A and 
F).  Indeed, in the PCA plot saline treated samples clustered more closely together and 
genotype variance is roughly 6% of the total variance of the samples. This is also visible in 
the heatmap in Fig. 5F. To clarify this crucial point, demonstrating the relevant role of SFRP1 
in microglial response to LPS, we have added Fig EV3, which contains volcano plots that 
may facilitate the interpretation of our results (page 10). Following the reviewer’ suggestion 
of exploiting more the cultures to dissect the relationship of LPS and SFRP1 signalling, we 
have performed additional studies in vitro using ADAM10 specific inhibitors and Wnt 
antagonists. However, these studies did not provide clear results that could help illuminating 
on a specific mechanism. We have therefore not included them in the present manuscript.  
 
Point 9. What is the receptor on microglia for SFRP1? Can the pathway be manipulated in vitro to show that 
this is the mechanism of the findings?  
Response. This is a question that indeed we would like to answer in the future. We believe 
that addressing this question unfortunately requires specific proteomic approaches and a 
considerable number of experiments to demonstrate a cause-effect. All those new experiments 
are beyond the scope of the present study. 
 
Point 10. In terms of peripheral cell recruitment, is the reduction in the SFRP1 via microglia or another 
mechanism?  
Response. This is an interesting possibility. We believe that the most likely explanation of the 
observed reduced infiltration in Sfrp1 ko mice in the EAE model is a better preservation of the 
ependyma layer (Fig. 3C). However, whether this is through microglia, astrocytes or a direct 
function of SFRP1 on ependyma cells or blood brain barrier integrity is difficult to determine 
at this point. Microglial cells have been recently reported to participate in the maintenance of 
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BBB integrity (Haruaka et al., Nat Comm. 2019 10:5816; Lou et al., 2016; PNAS 113:1074-
9) but whether this function includes the activity of SFRP1 is so far unknown. We have not 
experimentally addressed this point since it seems to deviate from the main message of the 
present study.  



20th Aug 20211st Revision - Editorial Decision

Dear Prof. Bovolenta,

Thank you for the submission of your revised manuscript  to our editorial offices. I have now received
the reports from the two referees that were asked to re-evaluate your study, you will find below. As
you will see, both referees now support  the publicat ion of your study in EMBO reports. Nevertheless
both have remaining concerns, comments and/or suggest ions to improve the manuscript  that  I ask
you to address in a final revised version of the manuscript . Please also provide a detailed point-by-
point-response addressing the remaining points of the referees.

Moreover, I have these editorial requests:

- Please reduce the number of keywords to 5.

- The Data Availability sect ion refers to large datasets that have been submit ted to a public
database. Thus, please remove the statement that materials will be available upon request, but
please add a link to direct ly access the deposited dataset. 

- Table EV1 is a dataset. Please upload and name this as 'Dataset EV1' with a legend on the first
TAB of the excel sheet. Then please update the callouts in the manuscript  text .

- 'Table EV2' should then be named 'Table EV1' and uploaded as such. Please add a legend for this
after the EV Figure legends and change the callouts accordingly. 

- Please upload the two EV tables individually naming them 'Table EV1' and 'Table EV2', also in the
file itself. Please also add legends for these to the main manuscript  (after the EV figure legends)
and check that the tables are called out correct ly in the text  (using 'Table EV1' and 'Table EV2').

- For the microscopic images, please add scale bars of similar style and thickness to all the
microscopic images, using clearly visible black or white bars (depending on the background).
Present ly, some panels do not have scale bars. Please place these in the lower right  or left  corner of
the images. Please do not write on or near the bars in the image but define the size in the
respect ive figure legend.

- Please make sure that the number "n" for how many independent experiments were performed,
their nature (biological versus technical replicates), the bars and error bars (e.g. SEM, SD) and the
test  used to calculate p-values is indicated in the respect ive figure legends (also of the EV figures),
and that stat ist ical test ing has been done where applicable. Please avoid the phrase 'independent
experiment ', but  clearly state if these were biological or technical replicates. If stat ist ical test ing was
done but there is no significant difference, please also mark this in the diagrams (n.s.).

- Finally, please find at tached a word file of the manuscript  text  (provided by our publisher) with
changes we ask you to include in your final manuscript  text , and some queries, we ask you to
address. Please provide your final manuscript  file with t rack changes, in order that we can see any
modificat ions done.

In addit ion, I would need from you: 
- a short , two-sentence summary of the manuscript  (not more than 35 words).
- two to four bullet  points highlight ing the key findings of your study.



- a schematic summary figure (in jpeg or t iff format with the exact width of 550 pixels and a height
of not more than 400 pixels) that  can be used as a visual synopsis on our website.

I look forward to seeing the final revised version of your manuscript  when it  is ready. Please let  me
know if you have quest ions regarding the revision. 

Yours sincerely

Achim Breiling
Editor
EMBO Reports

----------------
Referee #1:

The authors addressed our crit ics by performing several addit ional experiments underlining in a
convincing manner that astrocytes are indeed the major SFRP1 producing cells. Further, they
expanded their assessment of microglial and astrocyt ic act ivat ion upon SFRP1 overexpression by
using appropriate established markers. The authors also included the missing and very important
control group LPS-treated astrocytes in their cytokine ELISA assessment of in vit ro cultures of
SFPR1 KO mice. Important ly, they found that astrocytes respond to LPS treatment by cytokine
release and thus, had to adapt their conclusion regarding the cell type (astrocytes vs. microglia)
responsible for the changes in inflammation. The authors concluded that "astrocyte derived-SFRP1
influences the response of both astrocytes and microglia to an inflammatory st imulus, modifying
their ability to secrete at  least  two specific cytokines: IL1b and IL10". We would like to emphasize
that simply the lack of astrocyt ic IL-1b may also influence the release of IL-10 by microglia. The
addit ion of a pHrodo phagocytosis assay of microglia in the presence of SFRP1 KO/wt astrocytes
was highly appreciated, even though it  unfortunately did not clarify the contradict ing phagocytosis
results. 

Taken together, the authors addressed the major points of crit icism with appropriate experiments
or extensive explanat ions to our sat isfact ion.

----------------
Referee #3:

The manuscript  has been great ly improved. And the EAE experiments are of interest  to the
community. However, there are st ill some outstanding quest ions that can easily lead to
misinterpretat ion of the results and are easy to address. With the knockout experiments, it  appears
that there are cell-intrinsic defects in the microglia, even though they do not produce SFRP1. This is
shown in figure 4 (LPS st imulat ion of purified microglia from WT and SFRP1-/- mice), and the
variance in the saline t ranscriptomics. This is most likely due to a developmental difference in the
homeostat ic populat ion of microglia in the SFRP1-/- mice. Of course, it  does seem that SFRP1 does
indeed play a later role as shown by the elaborate LV experiment. In vit ro experiments where WT
microglia are t reated with recombinant SFRP1 and LPS in parallel with WT microglia t reated with
supernatants from WT and SFRP1-/- astrocytes and LPS will clearly demonstrate that astrocytes
are influencing microglia act ivat ion via SFRP1; clearing up any possible misinterpretat ions.



Response the reviewers 

Referee 1 
The authors addressed our critics by performing several additional experiments underlining in a 

convincing manner that astrocytes are indeed the major SFRP1 producing cells. Further, they 

expanded their assessment of microglial and astrocytic activation upon SFRP1 overexpression by 

using appropriate established markers. The authors also included the missing and very important 

control group LPS-treated astrocytes in their cytokine ELISA assessment of in vitro cultures of SFPR1 

KO mice. Importantly, they found that astrocytes respond to LPS treatment by cytokine release and 

thus, had to adapt their conclusion regarding the cell type (astrocytes vs. microglia) responsible for 

the changes in inflammation. The authors concluded that "astrocyte derived-SFRP1 influences the 

response of both astrocytes and microglia to an inflammatory stimulus, modifying their ability to 

secrete at least two specific cytokines: IL1b and IL10". We would like to emphasize that simply the 

lack of astrocytic IL-1b may also influence the release of IL-10 by microglia. The addition of a 

pHrodo phagocytosis assay of microglia in the presence of SFRP1 KO/wt astrocytes was highly 

appreciated, even though it unfortunately did not clarify the contradicting phagocytosis results. 

Taken together, the authors addressed the major points of criticism with appropriate experiments or 

extensive explanations to our satisfaction. 

Response.  We thank the reviewer(s) for the positive comments about our revised manuscript. 

We appreciate also their comment related to the possible influence of astrocyte derived IL-1b 

over microglial derived IL-10, although we have been unable to find a suitable reference that 

support the statement. We also agree this the reviewer(s) that the in vitro experiments using 

pHrodo did not clarify the in vivo results. More importantly, we could not use long time of 

incubation with pHrodo in vitro as indicated by the manufacture. Therefore, we believe that 

we could not reproduce the complexity of in vivo interactions that underlying what seem 

contradicting results. 

Referee 3 
The manuscript has been greatly improved. And the EAE experiments are of interest to the community. 

However, there are still some outstanding questions that can easily lead to misinterpretation of the 

results and are easy to address. With the knockout experiments, it appears that there are cell-intrinsic 

defects in the microglia, even though they do not produce SFRP1. This is shown in figure 4 (LPS 

stimulation of purified microglia from WT and SFRP1-/- mice), and the variance in the saline 

transcriptomics. This is most likely due to a developmental difference in the homeostatic population of 

microglia in the SFRP1-/- mice. Of course, it does seem that SFRP1 does indeed play a later role as 

shown by the elaborate LV experiment. In vitro experiments where WT microglia are treated with 

recombinant SFRP1 and LPS in parallel with WT microglia treated with supernatants from WT and 

SFRP1-/- astrocytes and LPS will clearly demonstrate that astrocytes are influencing microglia 

activation via SFRP1; clearing up any possible misinterpretations. 

Response. We thank the reviewer for his/her positive comment and for indicating that our 

data suggests that there might be a developmental difference in the homeostatic population of 

microglia in the Sfrp1
-/-

. We had considered this possibility in the past and analyzed the

presence of microglial cells in the early postnatal brain of the mutant mice, without finding 

any significant variations in the number and shape of the cells. A more detailed analysis may 

find subtle differences and thus we cannot fully discard this possibility. To account for this 

possibility, we have included a sentence in the discussion (page 14). However, as we have 

already stressed and documented, the differences between saline-treated wt and Sfrp1
-/-

microglial cell is very small and the identified DEGs do not seem to define any specific 

process at least using Gene Ontology Enrichment Analysis (Dataset EV1C; Fig 5 and Fig 

EV3). Furthermore, Fig EV4 clearly illustrates that the large bulk of DEG between wt and 

Sfrp1
-/- 

is linked to LPS treatment. Part of the changes may be indirect and the result of

astrocytes-microglia cross-talk but our data overall clearly show that SFRP1 is part of this 

cross-talk.  

26th Aug 20212nd Authors' Response to Reviewers



6th Sep 20212nd Revision - Editorial Decision

Prof. Paola Bovolenta
CSIC-UAM
Tissue and organ Homeostasis Programm
c/Nicolas Cabrera 2
Cantoblanco
Madrid 28049
Spain

Dear Prof. Bovolenta,

I am very pleased to accept your manuscript  for publicat ion in the next available issue of EMBO
reports. Thank you for your contribut ion to our journal.

At  the end of this email I include important informat ion about how to proceed. Please ensure that
you take the t ime to read the informat ion and complete and return the necessary forms to allow us
to publish your manuscript  as quickly as possible.

As part  of the EMBO publicat ion's Transparent Editorial Process, EMBO reports publishes online a
Review Process File to accompany accepted manuscripts. As you are aware, this File will be
published in conjunct ion with your paper and will include the referee reports, your point-by-point
response and all pert inent correspondence relat ing to the manuscript .

If you do NOT want this File to be published, please inform the editorial office within 2 days, if you
have not done so already, otherwise the File will be published by default  [contact :
emboreports@embo.org]. If you do opt out, the Review Process File link will point  to the following
statement: "No Review Process File is available with this art icle, as the authors have chosen not to
make the review process public in this case."

Should you be planning a Press Release on your art icle, please get in contact  with
emboreports@wiley.com as early as possible, in order to coordinate publicat ion and release dates.

Thank you again for your contribut ion to EMBO reports and congratulat ions on a successful
publicat ion. Please consider us again in the future for your most excit ing work.

Best regards,
Esther

Esther Schnapp, PhD
Senior Editor
EMBO reports 

********************************************************************************

THINGS TO DO NOW: 



You will receive proofs by e-mail approximately 2-3 weeks after all relevant files have been sent to
our Product ion Office; you should return your correct ions within 2 days of receiving the proofs. 

Please inform us if there is likely to be any difficulty in reaching you at  the above address at  that
t ime. Failure to meet our deadlines may result  in a delay of publicat ion, or publicat ion without your
correct ions. 

All further communicat ions concerning your paper should quote reference number EMBOR-2020-
51696V3 and be addressed to emboreports@wiley.com. 

Should you be planning a Press Release on your art icle, please get in contact  with
emboreports@wiley.com as early as possible, in order to coordinate publicat ion and release dates. 
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