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1st Editorial Decision 9th Dec 2025

9th Dec 2025
Dear Prof. He,

Thank you again for submitting your work to EMBO Molecular Medicine. We have now received the reports from the three
reviewers and as you will see below, the reviewers think that the study is potentially interesting. They raise however a series of
concerns, which we would ask you to convincingly address in a revision.

| think the reviewers' recommendations are clear and need not be repeated here. All issues raised by the reviewers need to be
satisfactorily addressed. As you may already know, our editorial policy allows in principle a single round of major revision so it is
essential to provide responses to the referees’ comments that are as complete as possible. Please feel free to contact me in
case you would like to discuss in further detail any of the issues raised by the referees.

EMBO Molecular Medicine has a "scooping protection" policy, whereby similar findings that are published by others during
review or revision are not a criterion for rejection. Should you decide to submit a revised version, | do ask that you get in touch
after three months if you have not completed it, to update us on the status.

Please also contact us as soon as possible if similar work is published elsewhere. If other work is published, we may not be able
to extend the revision period beyond three months.

Please read below for important editorial formatting and consult our author's guidelines for proper formatting of your revised
article for EMBO Molecular Medicine.

I look forward to receiving your revised manuscript.

Yours sincerely,
Jingyi Hou

Jingyi Hou
Senior Editor
EMBO Molecular Medicine

*kkkk

When preparing your revised manuscript, please refer to our guidelines: https://link.springer.com/journal/44321/submission-
guidelines#cms-Revised-submissions. We perform an initial quality control of all revised manuscripts before re-review; failure to
include requested items will delay the evaluation of your revision.

We require:

1) A .docx formatted version of the manuscript text (including legends for main figures, EV figures and tables). Please make sure
that the changes are highlighted to be clearly visible.

2) Individual production quality figure files as .eps, .tif, .jpg (one file per figure). For guidance, download the 'Figure Guide PDF":
https://media.springernature.com/original/springer-cms/rest/v1/content/27825798/data/v1.

3) A .docx formatted letter 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. Please insert information in the checklist
that is also reflected in the manuscript. The completed author checklist will also be part of the RPF.

5) Please note that all corresponding authors are required to supply an ORCID ID for their name upon submission of a revised
manuscript.

6) It is mandatory to include a 'Data Availability' section after the Materials and Methods. Before submitting your revision, primary
datasets produced in this study need to be deposited in an appropriate public database, and the accession numbers and



database listed under 'Data Availability'. Please remember to provide a reviewer password if the datasets are not yet public.

In case you have no data that requires deposition in a public database, please state so in this section. Note that the Data
Availability Section is restricted to new primary data that are part of this study.

7) For data quantification: please specify the name of the statistical test used to generate error bars and P values, the number
(n) of independent experiments (specify technical or biological replicates) underlying each data point and the test used to
calculate p-values in each figure legend. The figure legends should contain a basic description of n, P and the test applied.
Graphs must include a description of the bars and the error bars (s.d., s.e.m.).

8) At EMBO Press we ask authors to provide source data for the main manuscript figures. You will receive a separate email with
instructions for providing source data with your revised manuscript, including how to upload and organize the files.

9) Our journal encourages inclusion of *data citations in the reference list* to directly cite datasets that were re-used and
obtained from public databases. Data citations in the article text are distinct from normal bibliographical citations and should
directly link to the database records from which the data can be accessed. In the main text, data citations are formatted as
follows: "Data ref: Smith et al, 2001" or "Data ref: NCBI Sequence Read Archive PRINA342805, 2017". In the Reference list,
data citations must be labeled with "[DATASET]". A data reference must provide the database name, accession
number/identifiers and a resolvable link to the landing page from which the data can be accessed at the end of the reference.

10) We replaced Supplementary Information with Expanded View (EV) Figures and Tables that are collapsible/expandable
online. A maximum of 5 EV Figures can be typeset. EV Figures should be cited as 'Figure EV1, Figure EV2" etc... in the text and
their respective legends should be included in the main text after the legends of regular figures.

- For the figures that you do NOT wish to display as Expanded View figures, they should be bundled together with their legends
in a single PDF file called *Appendix*, which should start with a short Table of Content. Appendix figures should be referred to in
the main text as: "Appendix Figure S1, Appendix Figure S2" etc.

- Additional Tables/Datasets should be labeled and referred to as Table EV1, Dataset EV1, etc. Legends have to be provided in
a separate tab in case of .xls files. Alternatively, the legend can be supplied as a separate text file (README) and zipped
together with the Table/Dataset file.

11) The paper explained: EMBO Molecular Medicine articles are accompanied by a summary of the articles to emphasize the
major findings in the paper and their medical implications for the non-specialist reader. Please provide a draft summary of your
article highlighting

- the medical issue you are addressing,
- the results obtained and
- their clinical impact.

This may be edited to ensure that readers understand the significance and context of the research. Please refer to any of our
published articles for an example.

12) Author contributions: You will be asked to provide CRediT (Contributor Role Taxonomy) terms in the submission system.
These replace a narrative author contribution section in the manuscript.

13) A Conflict of Interest statement should be provided in the main text.

14) Please provide a 'Synopsis' to further enhance discoverability. Synopses are displayed on the journal webpage and are
freely accessible to all readers. They include a short stand first (maximum of 300 characters, including space) as well as 2-5
one-sentences bullet points that summarizes the paper. Please write the bullet points to summarize the key NEW findings. They
should be designed to be complementary to the abstract - i.e. not repeat the same text. We encourage inclusion of key
acronyms and quantitative information (maximum of 30 words / bullet point). Please use the passive voice. Please attach these
in a separate file or send them by email, we will incorporate them accordingly.

Please also provide a visual abstract to illustrate your article as a PNG file 550 px wide x 300-600 px high.

15)All Materials and Methods need to be described in the main text using our 'Structured Methods' format. According to this
format, the Methods section includes a Reagents and Tools Table (listing key reagents, experimental models, software and
relevant equipment and including their sources and relevant identifiers) followed by a Methods and Protocols section describing
the methods, ideally using a step-by-step protocol format. The aim is to facilitate adoption of the methodologies across labs.



Please download and fill our Reagents and Tools Table template (.docx), which you can find in our author guidelines. When
submitting your revised manuscript, please do not include the Reagents and Tools Table in the Methods section of the
manuscript but upload it as a separate file choosing the file type "Reagent Table".

EMBO Molecular Medicine has a "scooping protection" policy, whereby similar findings that are published by others during
review or revision are not a criterion for rejection. Should you decide to submit a revised version, | do ask that you get in touch
after three months if you have not completed it, to update us on the status.

*kkkk

***** Reviewer's comments
Referee #1 (Comments on Novelty/Model System for Author):

This study is advancing the understanding of TREM2 macrophage and sTREM in ovarian cancer, specifically pertaining to
vascular leakage and malignant ascites. Cellular and molecular experiments are well done and of high quality. The discovery of
sTREM2 acting through NCL to cause vascular leakage is a novel and interesting finding.

Referee #1 (Remarks for Author):

This study by Li et al is advancing the understanding of TREM2 macrophage and sTREM in ovarian cancer, specifically
pertaining to vascular leakage and malignant ascites. Cellular and molecular experiments are well done and of high quality. The
discovery that sTREM2 acting through NCL to cause vascular leakage is a novel and interesting finding.

There are a several minor concerns.

1. The scatter plot (Figure 1B) does not seem to support higher TREM2 expression in malignant ascites.

2. What is the control group in Figure 1C?

3. Given that the sSTREM2-NCL axis is a novel discovery, would it be possible to substantiate this sTREM2-dependent NCL
activation in patient tissue?

4. The scFv therapeutic effect of decreasing ascites is compelling (Figure 61). What is the scFv's therapeutic action? Just
depleting sTREM2? Any impact on TREM2+ macrophages? How does TREM2 signaling impact OC tumor cells?

Referee #2 (Comments on Novelty/Model System for Author):

Various model systems and experimental settings have been used without providing sufficient information on their generation,
features, and criteria that supported their selection. This concern is detailed in the remarks to authors.

Referee #2 (Remarks for Author):

The manuscript reports the role of macrophage-derived soluble TREM2 (sTREM2) in ovarian cancer-associated ascites
formation via the induction of vascular permeability. Mechanistically, sSTREM2 acts via binding to nucleolin on endothelial
surface and stimulating the Akt signaling pathway that, in turn, induces the phosphorylation of VE-cadherin which accounts for
vessel permeability. The authors also show that a sSTREM2-neutralizing antibody counteracts ascites and tumor development in
a mouse model of ovarian cancer.

The manuscript is well written and easy to follow, with an experimental strategy that is suitable to address the scientific
questions and the objectives of the study. In addition, the findings are interesting and add novel insights into the biology of
ovarian cancer with regard in particular to ascites formation.

However, there are quite a few relevant issues that should be considered and addressed, and quite a body of additional
information that should be included, in order to improve the quality of the manuscript and to support some of the authors'
conclusions, thus making the study suitable for publication on EMBO Mol Med.

Major points:

1. The activation of Akt pathway upon binding of extracellular sTREM2 to endothelial cell-surface nucleolin is a key element of
novelty in this study. Yet, how nucleolin engagement leads to Akt activation in endothelial cells remains unexplained. Is there
any hint in this regard?

2. In all in vitro and in vivo experiments, the criteria for using certain numbers of cells and/or certain concentrations of sSTREM2
are not specified. In particular, it is unclear whether these numbers and concentrations are consistent with the physiological
levels found in real tumors. This is exemplified by the following experiments:

- Fig. S2I,J (number of macrophages?).

- Fig. 2A,B (number of THP1 and ratio with HUVEC?).

- Fig. 3A,D (where equal numbers of ID8 and RAW264.7 cells were co-injected, a ratio not really representative of the one



expected in a tumor).
- Fig. S2K,L (sTREM2 concentration?).
- Fig. S2E (is 500 ng/ml consistent with the concentration of sSTREM2 in patients' ascites?).

3. Fig. 1C. Both TREM2 and CD68 show nuclear localization in many cells, while they are both supposed to be membrane-
associated.

4. Fig. 2A-D. What is the level of ectopic sSTREMZ2 released by THP1 cells? Along the same line, what evidence supports the
actual depletion of released sTREM2 in Fig. 2M,N?

5. Fig. 21. The role of VE-cadherin in enhancing endothelial barrier require tight cell-cell adhesion. However, the experiment here
was performed on non-confluent HUVEC, which somehow questions the link of altered phospho-VE-cadherin with endothelial
permeability , at least under these experimental conditions.

6. Fig. S2A and C. GFP is around 27kDa and TREM2 is around 28kDa (panel C). The TREM2-GFP shown in panel A is most
likely a fusion protein between the two ("most likely" is mandatory here, as no information is provided on the construct, which
raises another issue); how comes, then, that this fusion protein migrates as a 40-kDa protein (panel A) instead of ~55kDa?

7. RAW264.7 cells are used as a model for both overexpression and knockdown of TREM2, and it is unclear what is the
endogenous level (Fig. S2A-D does not help in this regard).

8. Line 129 introduces "macrophages overexpressing sTREM2". However, these are not described anywhere in the manuscript:
neither information on their generation nor evidence of the ectopic expression and release are provided.

9. Line 134 introduces "macrophage-specific TREM2 knockout mice". Again, no information on such an important model is
provided. How was this conditional ko model generated? What is the evidence of macrophage specificity?

10. Fig. 4D is redundant with Fig. S4B, unless the authors give more details on the difference between the two assays.

11. Lines 183-184 and Fig. 4l. The RBD region is proposed as the binding site for sSTREM2. Is this region exposed to the
extracellular space in cell-surface nucleolin?

12. Fig. 6A,B. Among the three samples subjected to sSTREMZ2 depletion, at least one shows residual sSTREM2 even higher than
the non-depleted samples. Yet, the reduction in the biological effect is similar among all three depleted samples (panel B). This
would imply that the induction of permeability does not correlate with sSTREM2 levels. How can this be explained?

Minor points:

1. Fig. 1B: Do the dots shown refer to statistically significant differential expression? For example, TREM2 in "AC" does not
appear to be above 1.5 FC in spite of what is claimed in Methods (lines 353-354).

2. Line 106: Data in Fig. 1F cannot be used to infer a "positive correlation" but rather a general association of sSTREM2 levels
with ascites volume. Along the same line, why the authors did not perform a correlation analysis as done in Fig. 1G?

3. Lines 112-114. "This clinical finding was further corroborated by published proteomic data (19), which demonstrated a
significant enrichment of sSTREM2 in malignant ascites (Fig. S1E)." Actually, Fig. S1E only shows a Venn diagram with numbers,
nothing to do with enrichment of anything. Either the authors provide details on how the differentially expressed proteins have
been detected and quantified (together with the list of the protein themselves) or they should just mention that Ref. 19 reports
the upregulation of STREM2 in malignant ascites.

4. Line 421. Cell index is introduced here and shown in a few figures as a parameter. Yet, no explanation is given on what it is
and how it relates to endothelial permeability?

5. Figs. 4D,E. What is "anti-lgG"? The authors probably mean simply "IgG".

6. Fig. S5G. The difference between the first bars on the left (without sSTREM2) seems statistically significant, is that the case?

Referee #3 (Comments on Novelty/Model System for Author):

Please refer to the comments to author below.



Referee #3 (Remarks for Author):

This is a well performed study supporting the macrophage-produced soluble TREM2 (sTREMZ2) as a key factor to engage cell-
surface Nucleolin (NCL) to drive vascular permeability and malignant ascites in ovarian cancer by using the sTREM2-NCL-AKT-
eNOS signaling axis in endothelial cells. | only have several minor points:

Fig. 1B is supposed to show TREM2 was significantly upregulated in primary tumors, metastatic lesions, and malignant ascites
compared to normal ovarian tissues. But it is unclear what are really shown in this figure panel and there is also no statistics
provided to support the claim of "significantly upregulated".

Fig. 1F shows TREM2 expression levels have a significant positive correlation with ascites volume and Fig. 1H further shows
the same correlation for sSTREM2. What is the level of macrophages, particularly TREM2+ macrophages in malignant ascites? Is
the positive correlation of STREM2 level with ascites volume simply due to higher numbers of TREM2+ macrophages in larger
volumes of ascites?

The authors described their results in a very succinct way, but sometimes it appears to lack sufficient details for readers to fully
understand their experiments: for instance, the in vitro coculture system consisting of endothelial cells and macrophages with
differentially expressed TREMZ2: it seems the authors used two cocultures, human HUVECs cocultured with THP-1-derived
macrophage in Fig. 2, as well as murine C166 endothelial cells cocultured with RAW264.7 macrophages in Fig. S2. In Methods
section, under "Transfection and establishment of stable cell lines", the authors described how they modulated TREM2 levels in
RAW264.7 cell lines, but not THP-1 cells.

The authors need to provide more detail for Trem2MacKO mice. Assuming this is a macrophage-specific conditional knockout
model for Trem2, is Trem2 allele here a floxed conditional KO allele? If so, is there a reference for it? What is the macrophage-
specific Cre line to knock it out? If it's not a published model, the authors should provide more detail about the mouse line and
also some data to demonstrate the macrophage-specific loss of Trem2.

In Fig. 3, the authors studied macrophage-specific TREM2 function in vivo by co-injecting ID8 cells and RAW264.7
macrophages (either TREM2-overexpressing, knockdown or control) to C57BL/6 female mice. The ID8 cell line is under the
same C57BL/6 background, but the RAW264.7 macrophage cell line is under the BALB/c background (based on ATCC). How
could injection of RAW264.7 cells into C57BL/6 mice not induce any immune rejection?



1st Authors' Response to Reviewers 23rd Mar 2026

POINT-BY-POINT RESPONSE TO REVIEWERS

We would like to express our gratitude to the reviewers and editors for their
constructive comments and criticisms, which have contributed to the enhancement of
the study. In response, the author team has meticulously conducted a series of
experiments to address the points raised. This process has resulted in the
incorporation of 15 new or revised panels in main figures and 21 new or revised
panels in the supplementary figures, indicated below in red. The detailed
point-by-point responses are outlined below in blue. In addition, to comply with journal
formatting requirements, supplementary materials have been reorganized and
renamed.

Reviewer #1:

This study by Li et al is advancing the understanding of TREM2 macrophage and
sTREM in ovarian cancer, specifically pertaining to vascular leakage and malignant
ascites. Cellular and molecular experiments are well done and of high quality. The
discovery that sTREM2 acting through NCL to cause vascular leakage is a novel and
interesting finding.

There are a several minor concerns.

1.The scatter plot (Figure 1B) does not seem to support higher TREM2 expression in
malignant ascites.

Response: Thank you for your valuable feedback. We fully agree that the original
scatter plot (Fig. 1B) did not adequately visualize the elevated expression of TREM2
in malignant ascites. In response, we have replaced it with a violin plot (revised Figure
1B), which more clearly illustrates the data distribution and facilitates group
comparisons. Statistical significance of the differences in TREM2 expression between
groups is now explicitly indicated with asterisks (*).

B TREM2
EX T3

w
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Expression Level

o

Figure 1B. Differential expression of TREM2 in tumor-associated macrophages from
primary tumors (PT), omental metastatic lesions (ML), and malignant ascites (AC)
compared with normal ovarian tissue (violin plot; dataset: HRA002362). Wilcoxon
Rank-Sum test for B, ***P < 0.001.

2.What is the control group in Figure 1C?

Response: Thank you for raising this important point. In Fig. 1C, the control group



included female patients aged =18 years who underwent gynecologic surgery for
non-ovarian malignant indications, such as cervical cancer, endometrial cancer,
severe endometriosis, benign ovarian cysts, uterine prolapse, refractory dysfunctional
uterine bleeding, or prophylactic surgery in high-risk individuals. Control ovarian
tissues were obtained during surgery and were confirmed to be free of malignant or
premalignant lesions by postoperative histopathological examination when available,
or were considered macroscopically normal by the operating surgeons. These details
are now incorporated into the revised Methods section (Page 17 Line 403-411).

3.Given that the sTREM2-NCL axis is a novel discovery, would it be possible to
substantiate this sSTREM2-dependent NCL activation in patient tissue?

Response: This is indeed an insightful point. In response, we have conducted some
preliminary exploration. By immunofluorescence staining of paraffin sections from
patient tissues, we assessed the level of p-eNOS—a key downstream signaling
molecule of the NCL pathway—in endothelium (marked by CD31). The results
showed a significant increase in p-eNOS signal in ovarian cancer samples compared
to controls (revised Figure EV4l, J), consistent with our in vitro and in vivo
observations. These data provide further evidence that sSTREM2 may activate the
Akt/eNOS pathway via NCL, thereby contributing to malignant ascites formation.

At the same time, we acknowledge that this experiment does not provide direct
evidence of physical binding or functional dependence between sTREM2 and NCL in
patient tissues. Directly validating this interaction is challenging due to limited patient
tissue availability and technical limitations (e.g., capturing transient interactions in
fixed tissues). We have now addressed this limitation in the revised Discussion
section (Page 13 Line 317-322).

CD31 p-eNOS DAPI Merged

Ctrl

MFI of p-eNOS

oc

Figure EV4l, J. Immunofluorescence analysis (I) and quantification (J) of p-eNOS (green)
expression in vasculature (CD31, red) within human OC tissues (n = 6 patients). Nuclei
were counterstained with DAPI (blue). MFI stands for mean fluorescence intensity. Scale
bar: 20 um. Data are shown as mean £ SEM. **P < 0.01, two-tailed Student’s t-test for J.

4. The scFv therapeutic effect of decreasing ascites is compelling (Figure 61). What is
the scFv's therapeutic action? Just depleting STREM2? Any impact on TREM2+
macrophages? How does TREM2 signaling impact OC tumor cells?



Response: Thank you for these critical questions, which prompted us to explore the
therapeutic mechanism and potential impacts of the scFv in greater depth.

Our scFv targets the extracellular domain of TREM2 and its primary therapeutic
mechanism involves neutralizing sTREM2 to block the sTREM2-NCL signaling axis.
At the same time, we assessed its potential effects on TREM2+ macrophages through
the following experiments: 1) treatment of macrophages (iBMDMs) with the scFv did
not significantly affect cell proliferation, as determined by CCK-8 assay (RR Figure
1A); 2) gPCR analysis showed no notable changes in the expression of M1 (CD80,
CD86) and M2 (ARG1, CD206) polarization markers, or in VEGF expression,
following scFv treatment (RR Figure 1B). These preliminary data suggest that, under
the tested conditions, scFv may not directly alter the fundamental state of
macrophages.

Regarding how TREM2 signaling affects ovarian cancer (OC) cells, our
preliminary data show that recombinant sTREM2 directly stimulates ID8 cell invasion
and migration (RR Figure 1C, D), consistent with its reported effect on breast cancer
cells (Ref. 1). Together, these data suggest that the tumor-promoting effect of
sTREMZ2 may exist across multiple tumor types.

Combined with our other findings, sTREM2 may promote OC progression via two
mechanisms: activating the endothelial NCL/Akt/eNOS pathway to increase vascular
permeability and ascites formation, and enhancing tumor cell malignancy. Future
studies will dissect the relative contributions of these mechanisms.
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RR Figure 1. Effects of scFv and sTREM2 on macrophages and ovarian cancer cells
respectively. (A) CCK-8 assay assessing the effect of scFv treatment on iBMDM cell
viability (n = 3 biological replicates). (B) gPCR analysis of the effect of scFv treatment on
iBMDM polarization (n = 3 biological replicates). (C, D) Representative images (C) and
quantification (D) of migrated and invaded ID8 cells stimulated with sTREM2 (n = 3
biological replicates). Data are shown as mean + SEM. *P < 0.05, **P < 0.01; one-way
ANOVA analysis for A; two-tailed Student’s t-test for B and D.



Referee #2:

The manuscript reports the role of macrophage-derived soluble TREM2 (sTREMZ2) in
ovarian cancer-associated ascites formation via the induction of vascular permeability.
Mechanistically, sTREM2 acts via binding to nucleolin on endothelial surface and
stimulating the Akt signaling pathway that, in turn, induces the phosphorylation of
VE-cadherin which accounts for vessel permeability. The authors also show that a
sTREMZ2-neutralizing antibody counteracts ascites and tumor development in a
mouse model of ovarian cancer.

The manuscript is well written and easy to follow, with an experimental strategy that is
suitable to address the scientific questions and the objectives of the study. In addition,
the findings are interesting and add novel insights into the biology of ovarian cancer
with regard in particular to ascites formation.

However, there are quite a few relevant issues that should be considered and
addressed, and quite a body of additional information that should be included, in order
to improve the quality of the manuscript and to support some of the authors'
conclusions, thus making the study suitable for publication on EMBO Mol Med.

Major points:

1. The activation of Akt pathway upon binding of extracellular sTREM2 to endothelial
cell-surface nucleolin is a key element of novelty in this study. Yet, how nucleolin
engagement leads to Akt activation in endothelial cells remains unexplained. Is there
any hint in this regard?

Response: We thank the reviewer for raising this important mechanistic question.
Through literature review and preliminary explorations, we have developed several
hypotheses, though definitive conclusions remain to be established.

According to existing literature, multiple potential mechanisms may underlie
NCL-mediated Akt activation. For instance, in nasopharyngeal carcinoma, NCL has
been shown to directly interact with Akt and promote its phosphorylation (Ref. 2). In
prostate cancer, modified NCL can enhance binding to Akt mRNA, thereby promoting
Akt protein synthesis (Ref. 3). Additionally, in lung cancer, NCL may indirectly
influence the PI3K/Akt pathway by regulating upstream receptors such as ITGB1(Ref.
4).

Building on these reports, we first examined whether sTREM2 enhances the
physical interaction between NCL and Akt in HUVECSs. As shown in RR Figure 2A, B,
while we confirmed a direct protein-protein interaction between NCL and Akt,
stimulation with sTREM2 did not significantly strengthen this binding. This result
suggests that Akt activation via the sTREM2-NCL axis is unlikely to occur through
simple recruitment of additional Akt molecules but rather involves a more
sophisticated mechanism. We speculate that sTREM2 binding may induce
conformational changes, post-translational modifications, or altered membrane
microdomain localization of NCL. Such changes could modulate the functional state
of NCL complexes with Akt signaling components—for example, by enhancing the
phosphorylation efficiency of Akt by proximal kinases such as PDK1 or mTORC2—or
facilitate interactions between NCL and other upstream signaling molecules (e.g.,



PI3K). These possibilities warrant further investigation.
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RR Figure 2. Co-immunoprecipitation (co-IP) analysis of the NCL-Akt interaction. (A)
Forward co-IP: IP with anti-NCL antibody followed by immunoblotting for Akt. (B) Reverse
co-IP: IP with anti-Akt antibody followed by immunoblotting for NCL.

Input 1IgG  IP:anti-ncL Input IgG  IP:anti-akT

2. In all in vitro and in vivo experiments, the criteria for using certain numbers of cells
and/or certain concentrations of sSTREM2 are not specified. In particular, it is unclear
whether these numbers and concentrations are consistent with the physiological
levels found in real tumors. This is exemplified by the following experiments:

- Fig. S21,J (number of macrophages?).
- Fig. 2A,B (number of THP1 and ratio with HUVEC?).

- Fig. 3A,D (where equal numbers of ID8 and RAW264.7 cells were co-injected, a
ratio not really representative of the one expected in a tumor).

- Fig. S2K,L (sTREM2 concentration?).

- Fig. S2E (is 500 ng/ml consistent with the concentration of STREM2 in patients'
ascites?).

Response: Thank you for raising these detailed and important questions. We have
incorporated the relevant details into the revised Methods and Figure Legends
sections, and have provided a consolidated explanation below.

1) The number of macrophages (1x10% per mouse) was selected based on
previously published studies (Ref. 5, 6), in which this cell dosage was used to
evaluate macrophage-mediated regulation of vascular permeability. This number
has been shown to induce measurable functional effects without causing overt
toxicity in mice. We therefore adopted this established experimental parameter to
ensure reproducibility and comparability with prior reports.

2) InFig. 2A, HUVECs (1 x 10° cells/insert) were seeded in the upper chamber of a
24-well Transwell plate and allowed to form a confluent monolayer.
THP-1-derived macrophages (5 x 10* cells/well) were then added to the lower
chamber, resulting in a 2:1 endothelial-to-macrophage ratio. In Fig. 2B, HUVECs
were seeded into E-plates at 2 x 10* cells per well (adjusted for the smaller
effective growth area, comparable to a 96-well format) and cultured to form a
confluent monolayer. Subsequently, THP-1-derived macrophages (1 x 10*
cells/well) were added in E-plate inserts, maintaining the same 2:1
endothelial-to-macrophage ratio. The selected cell numbers ensured stable
endothelial monolayer formation while allowing sufficient exposure of HUVECs to
macrophage-derived sTREM2.



3) Regarding the use of a 1:1 ratio of ID8 tumor cells to macrophages in the in vivo
experiments (Fig. 3A, D), we acknowledge that this represents a simplified model
of the complex tumor microenvironment. Published single-cell sequencing data
indicate that the macrophage-to-tumor cell ratio in ovarian cancer ascites varies
widely among patients, ranging from approximately 0.07 in patient P14 to 4.87 in
patient P15 (Ref. 7; RR Figure 3A, B), making it difficult to define a
“representative” ratio. Our 1:1 design thus provides a balanced and reproducible
starting point to establish the functional importance of macrophages and
(s)TREM2 specifically in this setting. Future studies would benefit from validating
these findings in models that more closely reflect the physiological cellular
composition.
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RR Figure 3. Cellular composition of ovarian tumor samples from the EMTAB8107
dataset. (A) Overall distribution of major cell populations identified by single-cell RNA
sequencing. Numbers in parentheses indicate total cell counts for each cell type. (B)
Relative proportions of each cell population across individual patient samples (P11-P15),
presented as stacked bar plots. Percentages represent the fraction of each cell type within
the corresponding sample.
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4) The sTREM2 concentration used in Fig. S2K, L is 500 ng/mL. This working
concentration was selected based on three considerations. First, dose—response
experiments showed that 500 ng/mL induces a robust and reproducible
endothelial phenotype, providing a reliable window for mechanistic investigation
(RR Figure 4A, B). Second, while the average sTREM2 level in patient ascites is
lower, concentrations can approach 500 ng/mL (median: 136.6 ng/mL; maximum:
441.4 ng/mL; n=30; RR Figure 4C). Third, this concentration aligns with the
concentration used in previous sTREM2 functional studies (500 ng/mL =26 nM,
comparable to the ~20-25 nM commonly reported; Ref. 1, 8, 9).

*kk

10 *% 500 Number of values 30
@ —x*_
Sc 8 * STREM2 0 125 250 500 (ng/mL) 400 * Mrimam 5475
=3 y = . jaximi 4414
£3 4 2 200 0o Range 3866
£ 3 VEcag | W W W we | 130k0a 2 .
gc 2 100 :-:.33 hsnmz%ev:i: 91.36
= = 0 B-actin ’ - - -‘ 42 kDa 0 | Std._ Error of Mean 16.68

0 125 250 500 OC ascites

RR Figure 4. (A) TRITC-dextran permeability assay showing endothelial permeability in
HUVEC monolayers treated with various concentrations of sSTREM2 (n = 3 biological



replicates). (B) Western blot analysis of p-VE-cadherin (Tyr658) and total VE-cadherin in
HUVECs incubated with sTREM2. (C) sTREM2 concentrations detected in ascites of
ovarian cancer patients (n=30 patients).Data are mean += SEM.*P < 0.05, **P < 0.01,
***P < 0.001, one-way ANOVA for A.

3. Fig. 1C. Both TREM2 and CD68 show nuclear localization in many cells, while they
are both supposed to be membrane-associated.

Response: We thank the reviewer for this helpful observation. We have re-examined
the high-resolution original images from Fig. 1C and reassessed the localization
patterns. Upon detailed inspection, the apparent “nuclear” signals likely arise from
the partial overlap —in two-dimensional projections — of cytoplasmic or membrane
signals located above or below the nuclear plane with DAPI-stained nuclei, a common
artifact in fluorescence imaging of thicker tissue sections. To clarify, we now provide
magnified views of the representative regions in the original image (RR Figure 5).
These higher-magnification views more clearly demonstrate that TREM2 and CD68
signals are predominantly localized to membrane and cytoplasmic regions
surrounding the nuclei, consistent with their known roles as membrane-associated
proteins.

RR Figure 5. Magnified views of representative regions from the original Fig. 1C showing
immunofluorescence staining of TREM2 (red) and CD68 (green) in human ovarian cancer
tissues. Nuclei were counterstained with DAPI (blue). The enlarged images highlight the
cytoplasmic and membrane localization of TREM2 and CD68 surrounding the nuclei.

4. Fig. 2A-D. What is the level of ectopic sSTREM2 released by THP1 cells? Along the
same line, what evidence supports the actual depletion of released sTREMZ2 in Fig.
2M,N?

Response: We thank the reviewer for raising these important questions. In response,
we have now included additional validation data as summarized below.

First, regarding the generation and validation of sTREM2-overexpressing
macrophages, a detailed description is now provided in the Methods section (Page
19 Line 455-461). Successful establishment of this cell line was confirmed by two
approaches: 1) confocal microscopy verified the red fluorescence in the vast majority
of cells; and 2) ELISA of conditioned medium (collected from 1x10° cells seeded in a




24-well plate with 500 pL medium for 24 hours) confirmed high levels of sTREM2
release (revised Figure EV2I).

Second, for the depletion experiment in Fig. 2M, N, we have supplemented with
ELISA data showing that immunoprecipitation-mediated depletion using an
anti-sTREM2 antibody effectively removed sTREM2 from the conditioned medium
(revised Figure EV2K). All details regarding cell line establishment and depletion
validation have been integrated into the Methods and Results sections.
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Figure EV2. (I) sTREM2 levels in the culture supernatants of THP-1 cells, detected by
ELISA (n = 3 biological replicates). (K) sTREM2 levels in conditioned medium from
sTREM2-overexpressing THP-1 cells before and after immunoprecipitation-mediated
depletion with an anti-sTREM2 antibody, detected by ELISA (n = 3 biological replicates).
Data are mean + SEM. ****P < 0.0001, two-tailed Student’s t-test for | and K.

5. Fig. 2I. The role of VE-cadherin in enhancing endothelial barrier require tight
cell-cell adhesion. However, the experiment here was performed on non-confluent
HUVEC, which somehow questions the link of altered phospho-VE-cadherin with
endothelial permeability, at least under these experimental conditions.

Response: We thank the reviewer for this important comment. In response, we have
confirmed that all permeability assays were performed under confluent conditions and
have repeated key immunofluorescence experiments to further validate our findings.

First, we confirm that all functional permeability assays were performed under
confluent conditions. For the TRITC-dextran permeability assay, HUVECs (1x10°
cells) were seeded in 24-well Transwell inserts and cultured for 24 h to allow
formation of a continuous monolayer prior to STREM2 stimulation. Similarly, for
real-time impedance (RTCA) measurements, experiments were initiated only after the
Cell Index reached a stable plateau, indicating the establishment of an intact
endothelial layer.

Second, to further address the concern, we have repeated the
immunofluorescence experiments under fully confluent conditions. The new data
confirm that sTREM2 increases VE-cadherin phosphorylation at endothelial cell-cell
junctions in confluent monolayers (revised Fig. 2I, J). Moreover, pharmacological
inhibition of eNOS with L-NAME significantly attenuated this effect, further supporting
the involvement of the AKT-eNOS signaling pathway (revised Fig. 5K, L).

Together, these results support the conclusion that sTREM2-induced signaling
promotes VE-cadherin phosphorylation at endothelial junctions and contributes to



endothelial barrier dysfunction.
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Figure 2I, J. Immunofluorescence analysis (I) and quantification (J) of p-VE-cadherin
(Tyr658; green) in HUVECs treated with sTREMZ (500 ng/mL); nuclei were stained with
DAPI (blue). Scale bar: 10 um (n = 3 biological replicates). Data are shown as mean +
SEM. ***P < 0.001, two-tailed Student’s t-test for J.
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Figure 5K, L. Immunofluorescence analysis (K) and quantification (L) of p-VE-cadherin
(Tyr658) (green) in HUVECs incubated with 1 mM eNOS inhibitor L-NAME prior to
treatment with 500 ng/mL sTREM2; nuclei were counterstained with DAPI (blue). Scale
bar: 10 um (n = 3 biological replicates). Data are shown as mean + SEM. **P < 0.01,
two-tailed Student’s t-test for L.

6. Fig. S2A and C. GFP is around 27kDa and TREMZ2 is around 28kDa (panel C). The
TREM2-GFP shown in panel A is most likely a fusion protein between the two ("most
likely" is mandatory here, as no information is provided on the construct, which raises
another issue); how comes, then, that this fusion protein migrates as a 40-kDa protein
(panel A) instead of ~55kDa?

Response: We thank the reviewer for raising this important concern. In response, we
have corrected the figure labeling, clarified the construct details, and included
additional reference data to support our interpretation.

We acknowledge that the labeling in Fig. S2A was incorrect in the original
manuscript. The construct used in is not a TREM2-GFP fusion protein, but a
TREM2-3xFLAG construct, as indicated in the plasmid design
(Ubi-MCS-3FLAG-CBh-gcGFP-IRES-puromycin), which is now clearly described in
Appendix Table S3. The figure labeling has been corrected accordingly.

The predicted molecular weight of the unmodified TREM2-3xFLAG fusion
protein is approximately 30-31 kDa (TREM2 core: ~27.5 kDa; 3xFLAG tag: ~2.6 kDa).
The observed migration at ~35-40 kDa under reducing SDS—-PAGE conditions is



consistent with the known biochemical properties of TREM2. TREM2 is a type |
transmembrane glycoprotein that undergoes extensive N-linked glycosylation,
resulting in an increased apparent molecular weight during electrophoresis.
Consistently, previous studies have reported that glycosylated TREM2 migrates
between ~30—40 kDa in Western blot analyses (Ref. 10, 11).

For transparency, we provide the uncropped Western blot image corresponding
to Fig. S2A (RR Figure 6A). In addition, to illustrate the characteristic migration
pattern of endogenous TREM2 and the size shift following deglycosylation, we include
representative antibody validation data from a manufacturer (Cell Signaling
Technology), showing Western blot analyses of endogenous TREM2 before and after
treatment with PNGase F (RR Figure 6B). These reference data demonstrate the
typical electrophoretic migration pattern of glycosylated TREM2 and its downward
shift upon removal of N-linked glycans, supporting the interpretation of the band
observed in Fig. S2A.
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RR Figure 6. Validation of the molecular weight of TREM2 in Western blot analysis. (A)
Uncropped Western blot image corresponding to Fig. S2A, showing expression of the
TREM2-3xFLAG construct in transfected cells. (B) Representative Western blot validation
data obtained with the anti-TREM2 antibody E7P8J from Cell Signaling Technology. Cell
lysates from mouse bone marrow—derived macrophages (BMDMs), untreated (=) or
treated with the deglycosylation enzyme PNGase F (+), and Neuro-2a cells were probed
with anti-TREM2 antibody (CST, cat# 76765).

7. RAW264.7 cells are used as a model for both overexpression and knockdown of
TREM2, and it is unclear what is the endogenous level (Fig. S2A-D does not help in
this regard).

Response: Thank you for raising this important point. To address this, we performed
additional Western blot analyses to assess endogenous TREM2 protein levels across
the murine cell lines used in this study (C166, ID8, RAW264.7, and iBMDM).

The results show that TREMZ2 is nearly undetectable in ID8 and C166 cells.
RAW264.7 macrophages exhibit low but detectable endogenous TREM2 expression,
supporting the feasibility of both knockdown and overexpression approaches. As



expected, BMDM display markedly higher endogenous TREM2 levels (RR Figure 7A).
These data clarify the baseline expression levels and support the validity of the
genetic manipulation strategies used in RAW264.7 cells.

Importantly, key experiments were repeated in iBMDM and vyielded results
consistent with those obtained in RAW264.7 cells (Figure EV2A-D, H, Figure 3A-F,
and Figure EV3A-F), thereby further supporting the robustness and generalizability of
our findings.
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RR Figure 7A. Endogenous TREM2 protein expression in murine cell lines. Western blot
analysis of TREM2 expression in whole-cell lysates from C166, ID8, RAW264.7, and
iBMDM, B-actin was used as a loading control.
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Figure EV2. (A, B) Western blot analysis (A) and quantification (B) of TREM2 expression
in iIBMDM macrophages overexpressing TREM2 (OE-TREM2) versus empty vector
control (OE-Ctrl); B-actin as loading control (n = 3 biological replicates). (C, D) Western
blot analysis (C) and quantification (D) of TREM2 expression in iBMDM macrophages with
TREM2 knockdown (Sh-TREM2) versus scramble control (Sh-Ctrl); B-actin as loading
control (n = 3 biological replicates). (H) Peritoneal vascular permeability in mice injected
intraperitoneally with 1 x 1068 TREM2-overexpressing iBMDM (n = 5 mice) versus control
iBMDM cells (n = 6 mice). Data are mean + SEM. **P < 0.01, ***P < 0.001, two-tailed
Student’s t-test for B, D and H.
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Figure 3. (A-D) Representative images and quantification of ascites volume (A, C) and
tumor burden (B, D) in mice following intraperitoneal injection of OE-TREM2 or OE-Ctrl
iBMDM in combination with ID8 ovarian cancer cells (n = 6 mice). (E) ELISA
measurement of sSTREM2 levels in ascites supernatant from (A). (F) Correlation analysis
between ascites volume and sTREM2 levels from (E). Data are shown as mean + SEM.
**P < 0.01; ***P < 0.001; two-tailed Student’s t-test for C-E, Pearson correlation analysis
for F.
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Figure EV3. TREM2 knockdown inhibits malignant ascites formation in ovarian cancer. (A,
C) Representative images (A) and quantification (C) of ascites in mice injected
intraperitoneally with Sh-TREM2 iBMDM cells and ID8 ovarian cancer cells versus Sh-Ctrl
iBMDM and ID8 cells (n = 6 mice). (B, D) Intraperitoneal tumor formation (B) and
quantification (D) in the same experimental groups as (A) (n = 6 mice). (E) ELISA
measurement of STREM2 levels in ascites supernatant from (A). (F) Correlation analysis
between ascites volume and sTREM2 concentration from (E). Data are shown as mean *
SEM. **P < 0.01, **P < 0.001; ****P < 0.0001, two-tailed Student’s t-test for C-E, Pearson
correlation analysis for F.



8. Line 129 introduces "macrophages overexpressing sTREM2". However, these are
not described anywhere in the manuscript: neither information on their generation nor
evidence of the ectopic expression and release are provided.

Response: We thank the reviewer for pointing out this omission. As described in our
response to Comment #4, we have now provided a detailed description of the
generation and validation of the sSTREM2-overexpressing THP-1 macrophages in the
Methods section (Page 19 Line 455-461). Briefly, THP-1 cells were transduced with
a lentiviral vector encoding human sTREM2 fused with an HA tag and mScarlet
reporter, followed by blasticidin selection to establish a stable cell line. Successful
overexpression and secretion of sSTREM2 were confirmed by confocal imaging of
mScarlet fluorescence and ELISA quantification of sSTREM2 in conditioned media.

9. Line 134 introduces "macrophage-specific TREM2 knockout mice". Again, no
information on such an important model is provided. How was this conditional ko
model generated? What is the evidence of macrophage specificity?

Response: Thank you for raising this important point regarding the animal model.
This information has now been comprehensively addressed in the revised version.

The mice used are more accurately described as myeloid cell-specific Trem2
conditional knockout mice. The construction and validation of this model have been
described in detail previously (Ref. 12). Briefly, the model was generated by crossing
mice carrying a floxed Trem2 allele (Trem2™") with Lyz2°™ transgenic mice, in which
Cre recombinase expression is driven by the lysozyme M promoter to achieve specific
deletion in myeloid cells, including macrophages.

To directly confirm the model's validity in our study, we have supplemented the
manuscript with the following evidence: 1) genotyping results confirming that the mice
used were of the Trem2"Lyz2¢* genotype (RR Figure 8); and 2) Western blot
analysis demonstrating effective Trem2 knockout in bone marrow-derived
macrophages (revised Figure EV2J). All related information has been integrated into
the Methods (Page 26 Line 628-633) and Results sections.
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Figure EV2J. Western blot validation of TREM2 knockout in bone marrow-derived
macrophages from Trem2™" yz2C¢ mice.

10. Fig. 4D is redundant with Fig. S4B, unless the authors give more details on the
difference between the two assays.

Response: Thank you for raising this detailed question. While both Fig. 4D and Fig.
S4B validate the sTREM2-NCL interaction, they are complementary in experimental
design and perspective.

The core distinction lies in the strategy used to capture the target protein:

Fig. 4D (co-immunoprecipitation): A specific antibody against sTREM2 was used
to capture sTREM2 and associated proteins from solution. This approach mimics a
scenario in which an antibody recognizes and pulls down the target protein along with
its binding partners, demonstrating that NCL is co-precipitated as an interaction
partner.

Fig. S4B (pull-down): Biotin-labeled recombinant sTREM2 was captured via its
biotin tag using streptavidin-coated beads—a high-affinity interaction independent of
antibody recognition. This approach shows that, even in the absence of any antibody
(and thus eliminating potential antibody-related artifacts), STREMZ itself is sufficient to
bind directly to NCL.

Together, these two experiments provide rigorous methodological
cross-validation: Fig. 4D confirms the sTREM2-NCL interaction within an
antibody- mediated recognition system, while Fig. S4B establishes that the interaction
is direct and intrinsic to STREM2, independent of antibody involvement. This dual
approach significantly strengthens the robustness of our conclusion by ruling out the
possibility that the observed interaction is an artifact of the detection method.

11. Lines 183-184 and Fig. 4l. The RBD region is proposed as the binding site for
sTREM2. Is this region exposed to the extracellular space in cell-surface nucleolin?

Response: Thank you for raising this important question. Based on current
knowledge and our functional data, the RBD region of NCL is indeed accessible to the
extracellular environment when NCL localizes to the plasma membrane.

Although NCL lacks a classical signal peptide, a fraction is transported to the cell
surface via a non-canonical pathway and functions as a peripheral membrane
receptor (Ref. 13, 14). Extracellular ligands—including viruses, growth factors, and
bacterial toxins—interact specifically with the RBDs of surface NCL, indicating that
these domains are accessible from the extracellular side (Ref. 15, 16). In addition,
surface NCL undergoes N-linked glycosylation at residues within the RBD region (e.g.,
Asn-317 and Asn-492) (Ref. 17), further supporting extracellular exposure of these
domains.

Importantly, our functional evidence further supports this topology. As shown in
Fig. 41, RBD-specific competitive peptides significantly attenuate the interaction
between sTREM2 and surface NCL, and structural disruption of the RBD domains



markedly reduces binding. These findings functionally indicate that sTREM2 engages
the extracellularly accessible RBD region of cell-surface NCL.

12. Fig. 6A,B. Among the three samples subjected to sSTREM2 depletion, at least one
shows residual sTREM2 even higher than the non-depleted samples. Yet, the
reduction in the biological effect is similar among all three depleted samples (panel B).
This would imply that the induction of permeability does not correlate with sTREM2
levels. How can this be explained?

Response: We thank the reviewer for this key observation and apologize for the
confusion in the original figure presentation.

Upon careful re-examination, we found that the description of “n = 3 patients” in
the original figure legend was inaccurate. Original Fig. 6A depicted sTREM2 depletion
efficiency in three independent ascites samples, illustrating variability in baseline
sTREM2 levels and depletion efficiency across specimens. In contrast, the
permeability assays in Fig. 6B-D were initially performed using a single
representative ascites sample treated with different antibody batches to ensure assay
reproducibility.

To directly address this concern, we performed additional validation experiments
using four independent ovarian cancer ascites samples, bringing the total to five
patient-derived samples analyzed in parallel. For each sample, sTREM2 was
depleted using an anti-sTREM2 antibody, followed by measurement of both sSTREM2
concentrations by ELISA, endothelial permeability using the TRITC-dextran assay in
HUVEC, and VE-cadherin phosphorylation levels by Western blotting (Figure 6A-D).
Across all five ascites samples, antibody-mediated depletion consistently reduced
endothelial permeability. Importantly, we observed a positive correlation between
sTREM2 concentrations and permeability (Pearson r = 0.6464; RR Figure 9).
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Figure 6. (A) ELISA quantification of sTREM2 depletion efficiency in ovarian cancer
ascites (n = 5 patients). (B) TRITC-dextran permeability assay in HUVECs treated with
sTREM2-depleted versus control ascites (n = 5 patients). (C, D) Western blot analysis (C)
and quantification (D) of p-VE-cadherin (Tyr658) in HUVECs exposed to
sTREM2-depleted or non-depleted ascites. B-actin was used as a loading control (n = 5
patients). Data are shown as mean += SEM. **P < 0.01, two-tailed Student’ s t-test for A,
B and D.
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RR Figure 9. Pearson correlation analysis between sTREMZ2 concentrations and
TRITC-dextran permeability in HUVEC treated with patient-derived ascites samples.

Minor points:

1. Fig. 1B: Do the dots shown refer to statistically significant differential expression?
For example, TREM2 in "AC" does not appear to be above 1.5 FC in spite of what is
claimed in Methods (lines 353-354).

Response: Thank you for the question. In Fig. 1B, the y-axis represents log.FC, not
linear fold change. With a linear FC threshold of 1.5, the corresponding log.FC is
approximately 0.585. To better illustrate, we have replaced the original scatter plot

with a violin plot and added statistical annotations for group comparisons (revised Fig.
1B).
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Figure 1B. Differential expression of TREMZ2 in macrophages from primary tumors (PT),
omental metastatic lesions (ML), and malignant ascites (AC) compared with normal
ovarian tissue (NO; dataset: HRA002362). Wilcoxon Rank Sum test for B, ***P < 0.001.

2. Line 106: Data in Fig. 1F cannot be used to infer a "positive correlation” but rather a
general association of sSTREM2 levels with ascites volume. Along the same line, why
the authors did not perform a correlation analysis as done in Fig. 1G?

Response: Thank you for this important critique. We have revised the description
throughout the manuscript to more accurately state that "patients with higher sTREM2
levels tended to present with larger ascites volumes" (Page 5, Line 114-115).

Regarding the absence of a formal correlation analysis for Fig. 1F: ascites
volume in clinical records is typically documented as a rough estimate (e.g.,
categorized as ">500 mL" or based on imaging assessment) rather than a precise
continuous variable obtained through standardized measurement. Therefore, unlike
the data in Fig. 1G (which are continuous and suitable for correlation analysis), the
ascites volume data do not meet the assumptions required for rigorous quantitative
correlation analysis.



3. Lines 112-114. "This clinical finding was further corroborated by published
proteomic data (19), which demonstrated a significant enrichment of sTREMZ2 in
malignant ascites (Fig. S1E)." Actually, Fig. S1E only shows a Venn diagram with
numbers, nothing to do with enrichment of anything. Either the authors provide details
on how the differentially expressed proteins have been detected and quantified
(together with the list of the protein themselves) or they should just mention that Ref.
19 reports the upregulation of sSTREMZ2 in malignant ascites.

Response: Thank you for pointing this out. We have revised the text to simply state:
"This clinical finding is consistent with published proteomic data reporting the
accumulation of sTREMZ2 in malignant ascites" (Page 5, Line 123-124).

4. Line 421. Cell index is introduced here and shown in a few figures as a parameter.
Yet, no explanation is given on what it is and how it relates to endothelial
permeability?

Response: Thank you for raising this technical point. The Cell Index (Cl) is a
parameter measured by a real-time cell analyzer (RTCA system) that continuously
reflects impedance changes in an adherent cell layer. As endothelial cells form a
confluent monolayer, tight junctions restrict electrical current flow, increasing
impedance and progressively elevating the Cell Index until it reaches a stable plateau,
which indicates an intact endothelial barrier. A decrease in Cell Index later on, reflects
disruption of cell-cell junctions and increased permeability. In our experiments, after
Cl reached plateau, various conditions were applied and the observed drop in ClI
served as a quantitative, real-time readout of barrier impairment. A detailed
description has been included in the Methods section (Page20, Line 479-482).

5. Figs. 4D,E. What is "anti-lgG"? The authors probably mean simply "IgG".

Response: You are correct. We have now revised the labels to "IgG".

6. Fig. S5G. The difference between the first bars on the left (without sSTREM2) seems
statistically significant, is that the case?

Response: Thank you for the careful observation. In Fig. S5G, the two leftmost bars
represent the PBS and MK2206 treatment groups (both in the absence of sTREM2).
While a direct t-test between these two groups yielded a nominal p-value < 0.05 (RR
Figure 10A), this comparison must be interpreted within the appropriate statistical
framework. Since this experiment includes four treatment groups, one-way ANOVA
was performed as the primary statistical test for multi-group comparisons. The overall
ANOVA did not reach statistical significance (p > 0.05) (RR Figure 10B). According to
standard statistical practice, when the overall test is not significant, post-hoc pairwise
comparisons are not warranted, as they would increase the risk of Type | error.
Therefore, the observed visual difference between the two control groups is not
considered statistically significant in the context of this experiment.
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14 PBSvs MK2206 1.000 04535 0.5465 03584 4 4 2150 12
PBS MK2206 15 PBSvs sTREM2 1.000 2447 4447 0.3504 4 4 5602 12
16 PBS vs MK2206+sTREM2 1.000 1294 02936 03584 4 4 1185 12
17 MK2206 vs. sSTREM2 04535 2447 -1.993 03554 4 4 7842 12
18 MK2206 vs. MK2206+sTREM2 04535 1294 -0.8401 0.3594 4 4 3306 12
19 sTREMZ vs. MK2206+sTREM2 2447 1204 1.153 0.3594 4 4 4536 12

RR Figure 10. (A) Western blot quantification of AKT phosphorylation in HUVEC treated
with PBS or MK2206 (data extracted from Fig. S5G). Data are shown as mean + SEM. A
two-tailed Student’s t-test yielded ****P < 0.0001. (B) One-way ANOVA of all experimental
groups in Fig. S5G (including PBS, MK2206, sTREM2, and sTREM2+MK2206). The
overall ANOVA was not significant (p > 0.05), indicating no statistically significant
differences among groups after correction for multiple comparisons.



Referee #3:

This is a well performed study supporting the macrophage-produced soluble TREM2
(sTREM2) as a key factor to engage cell-surface Nucleolin (NCL) to drive vascular
permeability and malignant ascites in ovarian cancer by using the
sTREM2-NCL-AKT-eNOS signaling axis in endothelial cells. | only have several minor
points:

1. Fig. 1B is supposed to show TREM2 was significantly upregulated in primary
tumors, metastatic lesions, and malignant ascites compared to normal ovarian tissues.
But it is unclear what are really shown in this figure panel and there is also no
statistics provided to support the claim of "significantly upregulated”.

Response: We thank the reviewer for this important comment. In accordance with
your suggestion, we have made substantial updates to Figure 1B.

In the revised manuscript, we have replaced the scatter plot with a violin plot to
better illustrate data distribution and facilitate group comparisons (revised Figure 1B).
Importantly, we performed pairwise statistical comparisons between normal ovarian
tissues and each of the three tumor-associated groups: primary tumors, metastatic
lesions, and malignant ascites. Significance levels are now indicated with asterisks.
This revision provides direct visual and statistical support for the conclusion.

Expression Level

Figure 1B. Differential expression of TREM2 in tumor-associated macrophages from
primary tumors (PT), omental metastatic lesions (ML), and malignant ascites (AC)
compared with normal ovarian tissue (violin plot; dataset: HRA002362). Wilcoxon Rank
Sum test for B, ***P < 0.001.

2. Fig. 1F shows TREM2 expression levels have a significant positive correlation with
ascites volume and Fig. 1H further shows the same correlation for sTREM2. What is
the level of macrophages, particularly TREM2+ macrophages in malignant ascites? Is
the positive correlation of sTREM2 level with ascites volume simply due to higher
numbers of TREM2+ macrophages in larger volumes of ascites?

Response: Thank you for raising this profound and critical question. To address it, we
performed additional flow cytometry analysis to examine the relationship between
macrophage abundance and ascites volume, as summarized below.

Based on our flow cytometry data, in patients with larger ascites volume (> 500
mL), the proportion of macrophages among nucleated cells is significantly higher
(~17.8%) compared to patients with smaller volume ascites (< 500 mL, ~6.2%) (RR
Figure 11), suggesting a greater absolute number of macrophages in larger ascites.



However, we believe this does not fully explain the correlation between sTREM2
levels and ascites volume. In Fig. 1F, the y-axis represents the MFI of TREM2—the
mean fluorescence intensity of TREM2 protein on ascites-derived
macrophages—uwhich is a per-cell metric that inherently normalizes for absolute cell
numbers. The positive correlation of this per- cell expression level with ascites volume
indicates that in patients with larger ascites, macrophages not only are more
abundant but also exist in a more activated state characterized by higher TREM2
expression per cell, a phenotypic shift that cannot be attributed solely to increased cell
numbers.

Furthermore, sTREM2 shedding, primarily mediated by ADAM10/17 proteases,
closely reflects macrophage activation status. Thus, the correlation between sTREM2
concentration and ascites volume more likely reflects a sustained activation of
macrophages driven by the ascites microenvironment, leading to enhanced TREM2
expression and subsequent ADAM-mediated cleavage.

*kk
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RR Figure 11. Macrophage proportion in the Fig. 1F patient cohort. Flow cytometric
analysis of CD45* CD68* macrophages among nucleated cells in ascites from patients
with small (< 500 mL, n = 7 patients) or large (= 500 mL, n = 4 patients) ascites volume.
Data are shown as mean + SEM. ***P < 0.001, two-tailed Student’s t-test for A.

3. The authors described their results in a very succinct way, but sometimes it
appears to lack sufficient details for readers to fully understand their experiments: for
instance, the in vitro coculture system consisting of endothelial cells and
macrophages with differentially expressed TREMZ2: it seems the authors used two
cocultures, human HUVECs cocultured with THP-1-derived macrophage in Fig. 2, as
well as murine C166 endothelial cells cocultured with RAW264.7 macrophages in Fig.
S2. In Methods section, under "Transfection and establishment of stable cell lines",
the authors described how they modulated TREM2 levels in RAW264.7 cell lines, but
not THP-1 cells.

Response: We thank the reviewer for pointing out this lack of methodological detail
and have now clarified the procedures for generating THP-1-derived macrophages
with altered sTREM2 expression.

We have added detailed descriptions of THP-1 genetic modification in the
Methods section (Page 19 Line 455-461). Specifically, THP-1 cells were transduced
with a lentiviral vector encoding human sTREMZ2 fused with an HA tag and mScarlet
reporter to establish a stable overexpression cell line. Transduction efficiency was
verified by mScarlet fluorescence, and secretion of sTREM2 into the culture medium
was quantified by ELISA (revised Fig. EV2I). For the depletion experiments (Fig.




2M,N), we have added ELISA data demonstrating efficient
immunoprecipitation-mediated depletion of sSTREM2 from conditioned media (revised
Fig. EV2K).

To further clarify the experimental design, we have also included a schematic
diagram illustrating the two complementary coculture systems used in this
study—HUVECs indirectly cocultured with THP-1 derived macrophages and murine
C166 directly cocultured with RAW264.7 macrophages (revised Fig. EV2E).
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Figure EV2. (E) Schematic diagram of direct and indirect co-culture. (I) sSTREM2 levels in
the culture supernatants of THP-1 cells, detected by ELISA (n = 3 biological replicates). (K)
sTREM2 levels in conditioned medium from sTREM2-overexpressing THP-1 cells before
and after immunoprecipitation-mediated depletion with an anti-sTREM2 antibody,
detected by ELISA (n = 3 biological replicates). Data are mean + SEM. ****P < 0.0001,
two-tailed Student’s t-test for | and K.

4. The authors need to provide more detail for Trem2MacKO mice. Assuming this is a
macrophage-specific conditional knockout model for Trem2, is Trem2 allele here a
floxed conditional KO allele? If so, is there a reference for it? What is the
macrophage-specific Cre line to knock it out? If it's not a published model, the authors
should provide more detail about the mouse line and also some data to demonstrate
the macrophage-specific loss of Trem2.

Response: Thank you for raising this important point regarding the animal model. We
have now provided detailed information on its genetic background, generation, and
validation.

The mice used are more accurately described as myeloid cell-specific Trem2
conditional knockout mice. The construction and validation of this model have been
described in detail previously (Ref. 12). Briefly, the model was generated by crossing
mice carrying a floxed Trem2 allele (Trem2"%) with Lyz2¢" transgenic mice, in which
Cre recombinase expression is driven by the lysozyme M promoter to achieve specific
deletion in myeloid cells, including macrophages.

To directly confirm the model's validity in our study, we have supplemented the
manuscript with the following evidence: 1) genotyping results confirming that the mice
used were of the Trem2"Lyz2¢* genotype (RR Figure 8); and 2) Western blot
analysis demonstrating effective Trem2 knockout in bone marrow-derived
macrophages (revised Figure EV2J). All related information has been integrated into
the Methods and Results sections.
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Figure EV2J. Western blot validation of TREM2 knockout in bone marrow-derived
macrophages from Trem2™ yz2C¢ mice.

5. In Fig. 3, the authors studied macrophage-specific TREM2 function in vivo by
co-injecting ID8 cells and RAW264.7 macrophages (either TREM2-overexpressing,
knockdown or control) to C57BL/6 female mice. The ID8 cell line is under the same
C57BL/6 background, but the RAW264.7 macrophage cell line is under the BALB/c
background (based on ATCC). How could injection of RAW264.7 cells into C57BL/6
mice not induce any immune rejection?

Response: Thank you for raising this important concern. To rigorously address this
issue, we performed additional in vivo experiments using syngeneic iBMDM cells
derived from the C57BL/6 background, as summarized below.

iBMDM cells were purchased from Shanghai Fuheng Biotechnology Co., Ltd.
(Cat. No. FH-Y032). All key experiments originally conducted with RAW264.7 cells
were independently repeated using iIBMDM with corresponding TREMZ2
overexpression or knockdown modifications (revised Figure EV2A-D).

Importantly, the results obtained using syngeneic iBMDM were consistent with
those observed using RAW264.7 cells: 1) TREM2 overexpression in iBMDM
significantly increased ascites volume, tumor burden, and sTREM2 levels compared
to controls (revised Figure 3A-F); 2) TREM2 knockdown in iBMDM significantly
reduced ascites formation, tumor burden, and sTREM2 levels (revised Figure
EV3A-F); 3) TREM2-overexpressing iBMDM enhanced peritoneal vascular
permeability in vivo, consistent with the pro-permeability role of STREM2 (revised
Figure EV2H). These complementary experiments using fully syngeneic
macrophages further demonstrate that the observed phenotypes reflect
TREM2-dependent mechanisms in macrophages.
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Figure EV2. (A, B) Western blot analysis (A) and quantification (B) of TREM2 expression
in iIBMDM macrophages overexpressing TREM2 (OE-TREM2) versus empty vector
control (OE-Ctrl); B-actin as loading control (n = 3 biological replicates). (C, D) Western
blot analysis (C) and quantification (D) of TREM2 expression in iBMDM macrophages with
TREM2 knockdown (Sh-TREM2) versus scramble control (Sh-Ctrl); B-actin as loading
control (n = 3 biological replicates). (H) Peritoneal vascular permeability in mice injected
intraperitoneally with 1 x 10® TREM2-overexpressing iBMDM (n = 5 mice) versus control
iBMDM cells (n = 6 mice). Data are mean + SEM. **P < 0.01, ***P < 0.001, two-tailed
Student’s t-test for B, D and H.
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Figure 3. (A-D) Representative images and quantification of ascites volume (A, C) and
tumor burden (B, D) in mice following intraperitoneal injection of OE-TREM2 or OE-Ctrl
iBMDM in combination with ID8 ovarian cancer cells (n = 6 mice). (E) ELISA
measurement of STREM2 levels in ascites supernatant from (A). (F) Correlation analysis
between ascites volume and sTREM2 levels from (E). Data are shown as mean + SEM.
**P < 0.01; ***P < 0.001; two-tailed Student’s t-test for C-E, Pearson correlation analysis
for F.
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Figure EV3. TREM2 knockdown inhibits malignant ascites formation in ovarian cancer. (A,
C) Representative images (A) and quantification (C) of ascites in mice injected
intraperitoneally with Sh-TREM2 iBMDM cells and ID8 ovarian cancer cells versus Sh-Ctrl
iBMDM and ID8 cells (n = 6 mice). (B, D) Intraperitoneal tumor formation (B) and
quantification (D) in the same experimental groups as (A) (n = 6 mice). (E) ELISA
measurement of sSTREM2 levels in ascites supernatant from (A). (F) Correlation analysis
between ascites volume and sTREM2 concentration from (E). Data are shown as mean *
SEM. **P < 0.01, **P < 0.001; ****P < 0.0001, two-tailed Student’s t-test for C-E, Pearson
correlation analysis for F.
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1st Revision - Editorial Decision 18th Apr 2026

18th Apr 2026

Dear Prof. He,

Thank you for the submission of your revised manuscript to EMBO Molecular Medicine. We have now received the enclosed
report from the three referees who were asked to re-assess it. As you will see, the referees are now supportive, and | am
pleased to inform you that we will be able to accept your manuscript pending the following amendments:

1. the remaining minor issues mentioned by the referees.

On a more editorial level:

1. Please provide an institutional email address for Shuang Guo.

2. Please remove the "Authorship Note" from the manuscript text and the entire "Author Contributions" section.

3. Please provide a "standfirst text" summarizing the study in one or two sentences (approximately 250 characters, including
space), three to four "bullet points™ highlighting the main findings and a " visual abstract" (exactly 550px width and 300 px height,
PNG format) to highlight the paper on our homepage.

4. Provide a "The paper explained" section in the manuscript file: EMBO Molecular Medicine articles are accompanied by a
summary of the articles to emphasize the major findings in the paper and their medical implications for the non-specialist reader.
Please provide a draft summary of your article highlighting

- the medical issue you are addressing,

- the results obtained and

- their clinical impact.

This may be edited to ensure that readers understand the significance and context of the research. Please refer to any of our
published articles for an example.

5. Author checklist: include the names of all corresponding authors.
6. Merge the funding information into the Acknowledgments section, and remove the separate "Funding Support" heading.

7. Data availability: The provided URL does not appear to be accessible. Please provide a resolvable link and ensure that the
deposited data (PRJNA1332085) are publicly available.

8. Please note that Appendix Table S2 should not be called out before Appendix Table S1.
9. Please remove the numbers in the reference list.

10. Please address the following issue in the figure legends:

- Please note that the exact p values are not provided in the legends of figures 2F, L; 31, J, K, L, N; 5E, F, G, N; 6H, L; EV1
B,EV21,EV3 D, F; EV4 F, H; EV5 G.

- Please indicate the statistical test used for data analysis in the legends of figures 5A, 6J.

- Please note that the box plots need to be defined in terms of minima, maxima, centre, bounds of box and whiskers, and
percentile in the legend of figure EV1 B.

- Please note that information related to n is missing in the legends of figures 1A, B; EV2 I.

I look forward to reading a new revised version of your manuscript as soon as possible.

Kind regards,
Jingyi

Jingyi Hou
Senior Editor
EMBO Molecular Medicine



*** Instructions to submit your revised manuscript ***

*** PLEASE NOTE *** As part of the EMBO Publications transparent editorial process initiative (see our Editorial at
https://www.embopress.org/doi/pdf/10.1002/emmm.201000094), EMBO Molecular Medicine will publish online a Review
Process File to accompany accepted manuscripts.

In the event of acceptance, this file will be published in conjunction with your paper and will include the anonymous referee

reports, your point-by-point response and all pertinent correspondence relating to the manuscript. If you do NOT want this file to
be published, please inform the editorial office at contact@embomolmed.org.

kkkkk

***** Reviewer's comments
Referee #1 (Comments on Novelty/Model System for Author):

The authors addressed the previous concerns very well. The revised data lend credence to the conclusions reached. This
manuscript is addressing a significant malignancy, OC, and the major complication of this disease. The findings are novel and
can open up new therapeutic options to address malignant ascites.

Referee #1 (Remarks for Author):

The authors adequately address all prior concerns raised. This reviewer supports the publication of this manuscript.

Referee #2 (Comments on Novelty/Model System for Author):

The technical quality has improved significantly in the revised version. This also includes a more careful selection and analysis
of the model systems.

Referee #2 (Remarks for Author):

The authors have properly addressed all my comments, and the revised version of the manuscript has markedly improved.

Referee #3 (Remarks for Author):
In this revised work, the authors have sufficiently addressed reviewers' concerns.

In the newly added data using the iBMDM cells (Fig. 3), the authors included the Cat. No. in the responses to reviewers file
["iIBMDM cells were purchased from Shanghai Fuheng Biotechnology Co., Ltd (Cat. No. FH-Y032)"]. But this information should
be included in the Methods section, page 18, lines 432-433; in addition, it should be clearly described here that these iBMDM
cells were under the syngeneic C57BL/6 background.



2nd Authors' Response 26th Apr 2026

Response to the Editor and Reviewers

We sincerely thank the editor and reviewers for your positive feedback and
suggestions. We have carefully addressed all remaining comments and editorial
requests. All changes have been incorporated into the revised manuscript and the
detailed point-by-point responses are outlined below in blue.

Editorial Comments
1. Please provide an institutional email address for Shuang Guo.
Response: The institutional email address for Dr. Shuang Guo has been provided.

2. Please remove the "Authorship Note" and the entire "Author Contributions" section.
Response: These sections have been removed.

3. Please provide a "standfirst text" summarizing the study in one or two sentences
(approximately 250 characters, including space), three to four "bullet points"
highlighting the main findings and a " visual abstract" (exactly 550px width and 300 px
height, PNG format) to highlight the paper on our homepage.

Response: Please refer to the file “Visual Abstract and Texts”.

4. Provide a "The paper explained" section in the manuscript file: EMBO Molecular
Medicine articles are accompanied by a summary of the articles to emphasize the
major findings in the paper and their medical implications for the non-specialist reader.
Please provide a draft summary of your article highlighting the medical issue you are
addressing, the results obtained and their clinical impact.

This may be edited to ensure that readers understand the significance and context of
the research. Please refer to any of our published articles for an example.

Response: This section has been added to the manuscript.

5. Author checklist: include the names of all corresponding authors.
Response: The author checklist has been updated.

6. Merge the funding information into the Acknowledgments section, and remove the
separate "Funding Support" heading.
Response: Funding information has been merged into the Acknowledgments section.

7. Data availability: The provided URL does not appear to be accessible. Please
provide a resolvable link and ensure that the deposited data (PRJNA1332085) are
publicly available.

Response: We have updated the link. The dataset is now publicly available at:
https://www.ncbi.nlm.nih.gov/sra/?term=PRJNA1332085.

8. Please note that Appendix Table S2 should not be called out before Appendix Table
S1.



Response: We have swapped the order of the two Appendix Tables. The in-text
citations have been updated accordingly.

9. Please remove numbers in the reference list.
Response: The numbering in the reference list has been removed.

10. Please address the following issue in the figure legends:

- Please note that the exact p values are not provided in the legends of figures 2F, L;
3l,J,K L, N; 5E,F, G, N; 6H, L; EV1 B,EV2 I, EV3 D, F; EV4 F, H; EV5 G.
Response: Exact p-values have now been provided in Appendix Table for all
indicated figures.

- Please indicate the statistical test used for data analysis in the legends of figures 5A, 6J.
Response: Statistical methods have been added to the relevant figure legends.

- Please note that the box plots need to be defined in terms of minima, maxima, centre,
bounds of box and whiskers, and percentile in the legend of figure EV1 B.

Response: We have added the following description to the legend: “Boxplots show
the median (central line), the upper and lower quartiles (25th and 75th percentiles),
and whiskers indicating the minimum and maximum values.”

- Please note that information related to n is missing in the legends of figures 1A, B; EV2 I.
Response: Sample size (n) information has been added to the legends of Figures 1A,
1B, and EV2I.

Reviewer Comments

Referee #1 & Referee #2

We thank the reviewer for the positive assessment and support for publication. No
further changes were requested.

Referee #3

In this revised work, the authors have sufficiently addressed reviewers' concerns.

In the newly added data using the iBMDM cells (Fig. 3), the authors included the Cat.
No. in the responses to reviewers file ['IBMDM cells were purchased from Shanghai
Fuheng Biotechnology Co., Ltd (Cat. No. FH-Y032)"]. But this information should be
included in the Methods section, page 18, lines 432-433; in addition, it should be
clearly described here that these iBMDM cells were under the syngeneic C57BL/6
background.

Response: We have now incorporated this information into the Methods section:
‘Immortalized bone marrow—derived macrophages (iBMDM) were purchased from
Fuheng (China) and were on a syngeneic C57BL/6 background.”



2nd Revision - Editorial Decision 28th Apr 2026

28th Apr 2026
Dear Prof. He,

We are pleased to inform you that your manuscript is accepted for publication and is now being sent to our publisher to be
included in the next available issue of EMBO Molecular Medicine.

Your manuscript will be processed for publication by EMBO Press. It will be copy edited and you will receive page proofs prior to
publication. Please note that you will be contacted by Springer Nature Author Services to complete licensing and payment
information.

You may qualify for financial assistance for your publication charges - either via a Springer Nature fully open access agreement
or an EMBO initiative. Check your eligibility: https:/link.springer.com/journal/44321/how-to-publish-with-us

Should you be planning a Press Release on your article, please get in contact with embo_production@springernature.com as
early as possible in order to coordinate publication and release dates.

If you have any questions, please do not hesitate to contact the Editorial Office. Thank you for your contribution to EMBO
Molecular Medicine.

Sincerely,
Jingyi

Jingyi Hou
Senior Editor
EMBO Molecular Medicine

>>> Please note that it is EMBO Molecular Medicine policy for the transcript of the editorial process (containing referee reports
and your response letter) to be published as an online supplement to each paper. If you do NOT want this, you will need to
inform the Editorial Office via email immediately. More information is available here: https://link.springer.com/partners/embo-
press/editorial-policies#Peer%20review



EMBO Press Author Checklist

Corresponding Author Name: Xi Huang, Shuang Guo, Bingfan Xie, and Huanhuan He

Journal

Submitted to: EMBO Molecular Medicine

Manuscript Number: EMM-2025-22943
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This checklist is adapted from Materials Design Analysis Reporting (MDAR) Checklist for Authors. MDAR establishes a minimum set of requirements in
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Abridged guidelines for figures

1. Data

The data shown in figures should satisfy the following conditions:
— the data were obtained and processed according to the field’s best practice and are presented to reflect the results of the experiments in an
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Each figure caption should contain the following information, for each panel where they are relevant:
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