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25th Oct 20241st Editorial Decision

Dear Prof. Zhang,

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

I am sorry to say that the evaluation of your manuscript is not a positive one. As you will see, all referees, in particular referees
#2 and #3, have major concerns regarding the experimental and clinical data, state that major claims are not sufficiently
supported and also indicate that the interpretation of the data is overstated. Moreover, all three referees note several technical
and experimental shortcomings. As the reports are below, I will not further detail them here.

Given the comments of the referees, the amount of work required to address them, the fact that EMBO reports can only invite
revision of papers that receive overall positive support from all the referees upon initial assessment, I cannot offer to publish your
manuscript.

I am sorry to have to disappoint you this time. I nevertheless hope that the referee comments will be helpful in your continued
work in this area, and I thank you once more for your interest in our journal. 

Yours sincerely

Achim Breiling
Senior Editor
EMBO Reports

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

This is an interesting study, well designed, with a clear message and just a couple of flaws.

The study design is of interest and well argumented. Sham (S) surgery is performed as well as mild (M) and critical (C) sepsis is
induced. It is essential that the authors show (with data) how M and C these CLPs really are, in terms of survival of mice and
pathophysiological data (organ damage for example). It should be discussed what is the impact of (lack of) antibiotic application
in the mice, as this is an important factor which is determining severity and similarity to human peritoneal sepsis management.

In the paper, it should be better stated to what extent previous studies using mutant mice (RAG, SCID, Nudes) have found
findings that are in line with the conclusions of this paper.

The stepwise approach (S,M,C) is interesting and logical, but there is not very much attention to kinetics, besides 1 figure.
Neverthesless, this is important and would deserve much more attention. There might still happen a lot later than 24h after
sepsis onset.

Moreover, in Fig2 E and later, the three groups (S,M,C) are suddenly reduced to two (Sham and CLP): this is scientifically not
correct and must be split up in the three groups again.

In Fig 3, I suppose these data are based on bulk RNASEQ, and so this reviewer wonders how the authors correct for gene
expression in the stromal cells of these organs?

The use of Kl. pneumoniae is interesting, but falls out of a blue sky. Why this model? Why not Streptococci, why not
Pseudomonas? This needs more clarification.

Also, Kl. pneumoniae is used to stress the general nature of the findings, but the therapeutic data should then also be
reproduced in Kl pneumoniae, besides the CLP model.

Finally, the text needs a very profound English editing by the authors, preferentially by a professional editor. There are many
language errors which should be cleared. 

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

1. Does this manuscript report a single key finding? YES/NO
If YES, please describe it in one sentence.
The authors describe their finding that, in a mouse model of sepsis, the activation of CD47-SIRP� signalling triggers the



expression of amyloid-� precursor protein (APP) in myeloid cells, which subsequently secrete APP cleavage products that
interact with CD74 on B cells, leading to B cell suppression. 

2. Is the reported work of significance (YES), or does it describe a confirmatory finding or one that has already been documented
using other methods or in other organisms etc (NO)? YES/NO
While some of the results are confirmatory, there are elements of the findings that are novel.

3. Is it of general interest to the molecular biology community? YES/NO
If YES, please say why, in a single sentence. If NO, please state which more specialized community you feel it is aimed at (or
none), in a single word or phrase.
The central finding of APP as a mediator of B cell immunosuppression may have wider implications.

4. Is the single major finding robustly documented using independent lines of experimental evidence (YES), or is it really just a
preliminary report requiring significant further data to become convincing, and thus more suited to a longerÂ-format article (NO)?
YES/NO

General comments:

The purpose of this study was to investigate the mechanism of dysregulated immunoregulation that accompanies sepsis. The
investigators used a standard CLP murine model, but in an interesting modification, compared "mild" infection with a more
conventional "severe" model, seeking to understand why some infections go on to result in a severe systemic, multi-organ
process that often leads to death. First, they demonstrated that CLP-induced sepsis is quickly followed by widespread and
marked depression of adaptive immunity; they provided evidence to suggest that the pattern of gene expression could be used
to identify sepsis in patients; and finally they demonstrated that CD47 may trigger this immunosuppression by binding to SIRP -
which results in the release of amyloid - which in turn binds to CD74 leading to B cell immunosuppression. Several of these
findings deserve further consideration. 

Major comments:
1. Immunosuppression following sepsis is well known and has been studied extensively, including the downregulation of MRC
class II genes (e.g. Winkler PLoS One 2017 12(8):e0182427), likewise the potential role of MDSC's in mitigating the
inflammatory response that follows lethal abdominal sepsis in mice (e.g. Harriett et al Front Cell Infect Microbiol 2022
12:898030). The authors should make clear that the finding of immunosuppression, per se, is not novel.

2. In further experiments they investigated the topography of immune cells to see if they "migrate[d] to the potential sites of
infection". In these experiments (page 7) they concluded that T/B cells infiltrate the lungs in sepsis, but not the kidneys and liver,
drawing the conclusion that the lungs were a focus of infection but not the other organs. I found this surprising since CLP is
essentially a systemic infection. It would have been very interesting if the authors had made bacteriological studies of all the
organs to determine if the liver and kidneys, for instance, were culture negative.

3. The use of the "mild" versus "severe" models was innovative and interesting, but the data they show could have other
explanations. Could it be, for instance, that the "mild" infections eventually show the same cellular and genetic changes as the
'severe" group but just get there more slowly? This question could be answered relatively easily by performing some delayed
experiments.

4. The studies with K.pneumoniae did look at the delayed response, but I have some concerns about the model. The direct
inoculation of a high dose of bacteria into the trachea is hardly a model of pneumonia; furthermore, given the relatively high dose
of bacteria, it is possible that this is just, in effect, an LPS challenge model. It would be informative to repeat some of these
experiments using just an LPS challenge to provide reassurance that this is truly a model of sepsis.

5. The clinical data are intriguing but raise some significant questions. The entry criterion was that the patient was "diagnosed
with infection". We are not told whether these are sequential patients, or if they were selected in some way (the patient numbers
in column A of Supp Table 1 are not sequential). On what basis was the diagnosis of sepsis made? It is not clear if this was just
the SOFA score; if so, what cut off was used? Patient 16, for instance, has a high SOFA (6) but no indication in the clinical data
that she was listed as septic. It is unfortunate that no microbiological data are provided. Supp Table 1 has some slightly odd
elements. For instance, the PCT data do not entirely make sense (compare for example pt 4 (sepsis, deceased, PCT 0.66 to
patient 7 (sepsis, deceased, PCT 5.5). I have never seen the Pa02/FI02 shown to 7 decimal figures; some cells are incorrect
(patient 69). More importantly, I think it would have been of considerable interest to include a control group with serious non-
infective injury, such as trauma. Was the SOFA score calculated on data obtained at admission? Are the authors surprised that
CD11b did not show significant differences between healthy and septic patients, given the quite marked differences in neutrophil
counts?

6. I was surprised that they reported immunosuppressive molecules such as IL-10 were unaffected in their experiments, given
the substantial literature in this area (e.g. Zhou et al Ann Med 2024; 56:2396569).



7. The interaction between CD74 and APP has been reported previously (Liu et al Front Pharmacol 2024 15:1437113).
Interestingly, those authors demonstrated that this mediated an endothelial-macrophage interaction, and one wonders whether
that might be playing a role, even a dominant role, in the result of CD74 blockade described in the current paper; this merits
comment. Certainly their studies with anti-CD47, E2609 and the KO are striking. I was slightly confused by their observation that
widespread changes were found in the lungs and kidneys of CLP mice (page 15)(compare their results on page 7, noted
above).

8. The Discussion provides a cogent analysis of their results, but as the authors acknowledge, leaves the question of the
dominant effect unclear. I was surprised that the authors did not try and assess this by bacteriological studies; it would be of
great interest, for instance, to perform quantitative bacterial counts in blood and organs in their models, particularly after the
therapeutic interventions. While the authors have, naturally enough, focused on their findings to try and explain the
immunobiology of the immune suppression seen in sepsis it might have been helpful to put it into a wider context by
acknowledging the hugely complex series of changes that occur, and in particular the literature on endotypes which suggests
that there is not a single "simple" explanation for the immune profile in sepsis. As a final thought, I am not sure that their data
provide very strong support for the claim that certain immunity-related genes could be used to distinguish septic patients from
those with mild infections.

Minor comment:
1. There are minor errors of syntax throughout that could be corrected.

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

Feng et al. investigate the role of CD47 and a possible CD47-amyloid-β-CD74 signaling axis in sepsis. 

While some of the findings reported here are potentially interesting, the manuscript lacks mechanistic coherence and solid
evidence to support its central claims. 

There are also considerable imprecisions in either interpretation or labeling of the data. For example, in Figure 2, MDSCs do not
increase from 10%-45% in CLP. Indeed, the increase from mild to severe CLP is small, which makes it hard to accept the central
role of these populations in the dramatically different outcomes between mild (no mortality) and severe CLP (high mortality). 

Also, contrary to the author's initial criteria, CD47 increases at the RNA level but not at the protein level. There are just more
cells, which does not really support the author's hypothesis. The manuscript heavelly relies on transcriptional data, and its
interpretation is overstated. 

Generally, figure legends and text have unnecessary text but lack key information, including the time of collection of samples.
There are also mislabelings, including the fact that the CFUs in WT vs KOs are not in Figures 6A and B. Many experiments do
not seem to have had biological replicates, and three animals are certainly not enough to represent the measurements of the
bacterial burdens. 

More substantially, the authors do not really make a compelling case for the role of immunosuppression in the observations they
make when CD47 is inhibited. How is B cell suppression related to the control of the bacterial burden? What does E2609 do to
the bacterial burden? It is plausible that CD47 deficiency increases bacterial burden control by myeloid cells, but what is the role
of B cell suppression in this? 

The authors should look at the kinetics of bacterial burden in controls vs different forms of CD47 block. They should also
uncouple what can be attributed to myeloid and B cells. What is the effect in survival, bacterial burden and organ damage of
combining CD47KO and E2609 treatment? For example, using a mouse line deficient in CD74 would be desirable. A

lso, how does immunosuppression lead to organ damage? Perhaps the opposite could be expected, as less tissue damage
would occur.

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

** As a service to authors, EMBO Press provides authors with the ability to transfer a manuscript that one journal cannot offer to
publish to another journal, without the author having to upload the manuscript data again. To transfer your manuscript to
another EMBO Press journal using this service, please click on 
Link Not Available



Point-by-point response: 

Referee #1: 

This is an interesting study, well designed, with a clear message and just a couple of flaws. 

1. The study design is of interest and well argumented. Sham (S) surgery is performed as well as

mild (M) and critical (C) sepsis is induced. It is essential that the authors show (with data) how M

and C these CLPs really are, in terms of survival of mice and pathophysiological data (organ

damage for example). It should be discussed what is the impact of (lack of) antibiotic application

in the mice, as this is an important factor which is determining severity and similarity to human

peritoneal sepsis management.

Response: 

We greatly appreciate the reviewer for the valuable comments and suggestions, which were very 

helpful for us to further improve our work and make the points of this study more explicit. 

Indeed, examining organ injuries in the control, mild and critical infection groups will help us 

understand the pathophysiological characteristics of each group. In the revised manuscript, we provide 

full scans of HE-stained sections of the lung, liver, and kidney (the images were added to Fig. 

EV1A-C). Compared with those in the control group, no obvious organ injury was observed in the mild 

group, whereas significant pathological injuries were detected in the organs from the critical group 

(including thickened pulmonary septa, blurred hepatic sinusoids, dilated renal tubules, etc.). 

We used antibiotics to treat CLP mice as a method to simulate actual clinical sepsis. All the mice that 

underwent CLP surgery received antibiotics and underwent fluid resuscitation. Briefly, the mice 

received a single intramuscular injection of ciprofloxacin at a dose of 20 mg/kg and were subjected to 

subcutaneous fluid resuscitation with 800 μl of saline immediately after surgery, as described in our 

previous study(Xiao et al, 2018). This information can be found in the Methods section (the previous 

version, page 23; the current revised version, page 28). This antibiotic treatment slightly reduced 

mortality but could not prevent sepsis-related death, similar to the clinical situation. Considering that 

the antibiotic intervention may affect the body's immune response to mild and severe infections, we did 

not use antibiotics before collecting blood samples for scRNA sequencing and bulk RNA sequencing. 

19th Dec 2025Appeal



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

2. In the paper, it should be better stated to what extent previous studies using mutant mice (RAG,

SCID, Nudes) have found findings that are in line with the conclusions of this paper.

Response: 

We agree with the reviewer that previous studies using immunodeficient mice should be discussed in 

detail. The infection/sepsis-related experimental results obtained from T/B-cell-deficient mouse models 

(including Rag-/-, SCID, and nude mice) are consistent with the findings of our study. Shelley et al. 

reported that Rag1-/- mice have increased mortality in burn and postburn sepsis models (Shelley et al, 

2003). Reim et al. reported that Rag1-/- mice presented increased susceptibility and impaired bacterial 

clearance in a model of acute septic peritonitis (Reim et al, 2009). Klingensmith et al. used Rag-/- mice 

to establish a CLP model and found that the survival rate of Rag-/- mice was much lower than that of 

WT mice (approximately 8% vs. 50%) (Joshi et al, 2012). Kelly-Scumpia reported that Rag1-/- mice 

display deficient early inflammatory responses and reduced survival during sepsis (Kelly-Scumpia et al, 

2011). Kadowaki's study revealed that the use of nude mice to establish a CLP model resulted in a 

higher mortality rate than the use of WT mice (Kadowaki et al, 2013). Joshi et al. used both SCID and 

nude mice and found that T cells play an essential role in the IsdB vaccine-mediated defense against 

invasive S. aureus infection in mice (Joshi et al., 2012). A study we published in 2023 showed that only 

approximately 20% of SCID mice survived mild CLP surgery, whereas 100% of WT mice survived 

(Feng et al, 2023). 

Previous studies of sepsis have focused mostly on the inflammation and cytokine storms caused by 

infection. However, in recent decades, almost all drugs that target inflammatory factors have failed, 

suggesting that inflammation alone does not fully reflect the immune status of the body during sepsis. 

Adaptive immunosuppression in sepsis, which is caused mainly by decreased T/B lymphocyte numbers 

and function, is gradually being recognized. Recent studies have reported that the PD-1/PD-L1 

pathway may be involved in sepsis-associated immunosuppression by inhibiting T-cell functions. Hosts 

with T/B-cell-related immunodeficiency, such as HIV patients (CD4+ T-cell deficiency), organ 

transplant patients receiving immunosuppressive drugs, and patients who have used glucocorticoids for 

a long period, are more susceptible to a fatal infection. Therefore, we believe that defects in T/B-cell 



function increase the vulnerability of the host to infection and sepsis, which is theoretically logical and 

consistent with the experimental and observational results. 

These studies involving mutant mice have been added to the Discussion section; please see page 19, 

the 1st and 2nd paragraphs, highlighted text. 

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

3. The stepwise approach (S,M,C) is interesting and logical, but there is not very much attention to

kinetics, besides 1 figure. Neverthesless, this is important and would deserve much more attention.

There might still happen a lot later than 24h after sepsis onset. Moreover, in Fig2 E and later, the

three groups (S,M,C) are suddenly reduced to two (Sham and CLP): this is scientifically not

correct and must be split up in the three groups again.

Response: 

We thank the reviewer for pointing out this issue. In the previous manuscript, we presented the 

scRNA-Seq and bulk RNA-Seq data from the S, M, and C groups. However, when we used flow 

cytometry to verify the sequencing results, we did not establish a mild group. At that time, the mice 

were divided into only the sham and CLP groups (severe) to reduce the workload, which is indeed a 

design flaw. In the revised manuscript, we added the mild group again, performed flow cytometry 

detection, and integrated these data into Fig. 2E-N and Fig. 5E-F. After Fig. 6, we focused on the effect 

of intervening in the CD47 pathway on sepsis. Because all the mice that underwent mild CLP surgery 

survived and the intervention could not further improve the already 100% survival rate, we did not add 

a mild group to the experiments shown in the figures after Fig. 6. 

(The data from the mild group have been integrated into Fig. 2E-N and Fig. 5E-F.) 

As the reviewer suggested, we have also considered detecting changes in the expression of 

immune-related genes for a longer period after sepsis to obtain a more comprehensive understanding of 

the host immune profile in response to infection. However, we found that the process of sepsis 

development in mice is different from that in humans. Most deaths in mice after CLP surgery occurred 

before 3–4 days, while deaths within two weeks of sepsis in humans can be considered rapid. If mice 

can survive for more than 3‒4 days, the mortality rate decreases sharply, and most of these mice are in 



a state of recovery rather than deterioration. If we collect blood samples after 3–4 days, they will most 

likely be derived from the mice in the recovery stage rather than from the mice whose condition is still 

worsening. This condition is different from clinical sepsis patients. From diagnosis to 3–4 days later, 

patients with sepsis are likely to be in the process of sepsis progression rather than in a state of 

recovery. 

Since mice die after samples are collected, in the supplementary experiment, we could perform only 

a "snapshot" detection method to collect samples from two batches 3 days and 7 days later. In the first 

batch of mice, 5/10 were still alive 3 days after the CLP surgery, and so 5 samples were collected; in 

the second batch of mice, 4/10 were still alive 7 days after the CLP surgery, and so 4 samples were 

collected. 

The pneumonia sepsis model established by Klebsiella pneumoniae infusion has a more distinct 

disease process than CLP surgery. Almost all the mice that survived 3 days after the Klebsiella 

pneumoniae infusion eventually recovered. In addition, although the same dose of Klebsiella 

pneumoniae (109 CFUs) was administered, the mortality rate of the mice in each batch may be different. 

We conducted two batches of Klebsiella pneumoniae infusion experiments. A total of 5/10 of the mice 

in the first batch survived for 3 days after the Klebsiella pneumoniae infusion, and 7/10 of the mice in 

the second batch survived. 

The experimental results revealed that the expression of adaptive immune-related genes, such as 

CD3, CD8, CD19, Pax5, H2-Eb, and H2-Aa, recovered after 7 days compared with 24 hours, 

regardless of the CLP surgery or K. pneumoniae infusion, suggesting that the adaptive immune system 

of these mice was in a state of recovery. These results have been integrated into Fig. EV16 and Fig. 

EV17 in the revised manuscript. 

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

4. In Fig 3, I suppose these data are based on bulk RNASEQ, and so this reviewer wonders how the 

authors correct for gene expression in the stromal cells of these organs? 

Response: 

As the reviewer pointed out, bulk RNA-seq cannot distinguish the cell from which the expressed 



gene originates. Only scRNA-seq can distinguish which genes are expressed from which cells. In this 

study (Fig. 3), we used bulk RNA-seq to detect gene expression in the main immune compartments 

(peripheral blood, spleen, lymph nodes, and bone marrow), which contain various immune cells. When 

comparing gene expression, we used FPKM values instead of direct sequencing values (gene counts). 

FPKM corrects for the sequencing depth and gene length rather than direct read counts. Compared with 

the results of scRNA-Seq, the expression of adaptive immune-related genes, including CD19 (which is 

specifically expressed by B cells), CD3 (a T-cell marker), and MHC class II genes (which are 

expressed mainly by B cells and some myeloid cells in mice), decreased in a stepwise manner. We also 

performed bulk RNA-seq of lung, kidney, and liver tissues to analyze the expression of these 

immune-related genes. Since these immune-related genes are expressed by specific immune cells and 

are rarely expressed in the parenchymal and interstitial cells of these organs, the increase in their 

mRNA levels can be considered an indicator of whether specific immune cells have migrated to these 

organs. Therefore, we selected genes that are specifically expressed by certain immune cells for 

analysis, which may circumvent the issue that these genes may be expressed in other stromal cells. 

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

5. The use of Kl. pneumoniae is interesting but falls out of a blue sky. Why this model? Why not

Streptococci, why not Pseudomonas? This needs more clarification.

Response: 

In recent years, we have attempted to establish more sepsis models other than those generated with 

CLP surgery, including those involving the use of Klebsiella pneumoniae, Staphylococcus aureus, 

Pseudomonas aeruginosa, and influenza virus. Airway intubation and injection of bacteria or viruses 

have been used to simulate pneumonia and sepsis caused by pathogenic microorganisms (Luna et al, 

2009). London et al. used H5N1 influenza virus to directly infect mice and establish a viral sepsis 

model (London et al, 2010). Zhao et al. used Klebsiella pneumoniae (K. pneumoniae) to establish 

systemic infection-induced sepsis in mice (Zhao et al, 2024). Joshi et al. established a mouse sepsis 

model via the intranasal inoculation of K. pneumoniae (Joshi et al, 2024). Byrnes et al. established a rat 

sepsis model via the intratracheal instillation of K. pneumoniae (Byrnes et al, 2023). Sécher et al. 

established a mouse model of acute pneumonia by administering Pseudomonas aeruginosa through 



airway intubation (Secher et al, 2019). 

Clinical data show that K. pneumoniae infection is now one of the most common sources of 

nosocomial infection in the ICU. The experimental results revealed that the K. pneumoniae-induced 

infection model was stable and can cause severe sepsis at a dose of 109 CFUs (we tested 4 different 

doses of 107 CFUs, 108 CFUs, 109 CFUs and 1010 CFUs; please see Fig. EV15A). The mortality rate of 

sepsis caused by airway intubation in K. pneumoniae was approximately 30–70%, with slightly greater 

heterogeneity than CLP surgery. This deviation can be compensated for by increasing the number of 

mice in each group (generally ≥15 mice/group). Each animal sepsis model should simulate specific 

clinical events under existing technical conditions, such as CLP surgery, which can be used to simulate 

sepsis caused by severe abdominal infection; influenza virus infection, which can be used to simulate 

viral sepsis; and K. pneumoniae could be used to simulate sepsis caused by severe pneumonia. 

Although airway intubation of K. pneumoniae cannot completely replicate severe clinical pneumonia, 

considering that K. pneumoniae is a common nosocomial infection bacteria in the ICU, and the 

incidence of K. pneumonia has increased in recent years, we believe that the use of K. pneumoniae is 

appropriate to establish a pneumonia-induced sepsis model. 

We have added the rationale for using K. pneumoniae to model sepsis in the Discussion section. 

Please see page 20, the last paragraph, highlighted text. 

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

6. Also, Kl. pneumoniae is used to stress the general nature of the findings, but the therapeutic data

should then also be reproduced in Kl pneumoniae, besides the CLP model.

Response: 

The survival curve of the K. pneumoniae model is slightly different from that of the CLP model. 

After day 4, the death of the experimental mice became rare. In this model, the therapeutic effect of 

blocking the CD47 pathway was also slightly lower than that in the CLP model. This result may be 

because the amount of bacteria infused at one time is too large, which results in greater "shock" to the 

mice than does CLP surgery. We have added these results to Fig. 8B. The main text was revised 

accordingly; please see page 17, the 1st paragraph, highlighted text. 



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

7. Finally, the text needs a very profound English editing by the authors, preferentially by a

professional editor. There are many language errors which should be cleared.

Response: 

The revised manuscript was edited for proper English language, grammar, punctuation, spelling, and 

overall style by qualified English-speaking editors at AJE. This certificate can be verified on the AJE 

website using the verification code CEA-809F-A1D4-F6A7-5B0P. 

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



Point-by-point response: 

Referee #2: 

General comments: 

The purpose of this study was to investigate the mechanism of dysregulated immunoregulation that 

accompanies sepsis. The investigators used a standard CLP murine model, but in an interesting 

modification, compared "mild" infection with a more conventional "severe" model, seeking to 

understand why some infections go on to result in a severe systemic, multi-organ process that often 

leads to death. First, they demonstrated that CLP-induced sepsis is quickly followed by widespread and 

marked depression of adaptive immunity; they provided evidence to suggest that the pattern of gene 

expression could be used to identify sepsis in patients; and finally they demonstrated that CD47 may 

trigger this immunosuppression by binding to SIRP - which results in the release of amyloid - which in 

turn binds to CD74 leading to B cell immunosuppression. Several of these findings deserve further 

consideration. 

Major comments: 

1. Immunosuppression following sepsis is well known and has been studied extensively, including

the downregulation of MRC class II genes (e.g. Winkler PLoS One 2017 12(8):e0182427),

likewise the potential role of MDSC's in mitigating the inflammatory response that follows lethal

abdominal sepsis in mice (e.g. Harriett et al Front Cell Infect Microbiol 2022 12:898030). The

authors should make clear that the finding of immunosuppression, per se, is not novel.

Response: 

We greatly appreciate the reviewer for the valuable comments and suggestions, which were very 

helpful for us to further improve our work and make the points of this study more explicit. 

We completely agree with the reviewer that immunosuppression following sepsis has been proposed 

and intensively studied. Although the theory that an "uncontrolled inflammatory response causes 



sepsis" has prevailed since the 1970s, investigators began to challenge this theory as early as the 1990s 

(Lederer et al, 1999; Natanson et al, 1994; Oberholzer et al, 2001; Weighardt et al, 2000). Weighardt 

reported that postoperative sepsis was associated with an immediate defect in the production of both 

inflammatory and anti-inflammatory cytokines by monocytes and that the survival of patients with 

sepsis was associated with the recovery of the inflammatory response but not the anti-inflammatory 

response, and they proposed that immunosuppression was a primary rather than a compensatory 

response to sepsis (Weighardt et al., 2000). The role of immunosuppression in sepsis was reemphasized 

in 2013. Hotchkiss et al. published a famous review in Nat Rev Immunol, suggesting that 

immunosuppression may play an equally critical role as inflammation in the pathogenesis of sepsis 

(Hotchkiss et al, 2013). A reduction in HLA-DR in sepsis was first reported in 1994, in which Lin et al. 

found that HLA-DR expression was significantly reduced in patients with severe sepsis (Lin et al, 

1994). HLA-DR has gradually become a biomarker for evaluating the immune status of patients with 

sepsis. 

MDSCs were initially reported mainly in cancer research. Sander and colleagues may be the first to 

report that MDSCs may be involved in sepsis (Sander et al, 2010). We have cited and discussed 

previous studies of MDSCs in the Discussion section (please see previous version, page 16-17). 

Regarding the role of MDSCs in sepsis, the consensus is that this group of cells is characterized by 

anti-inflammatory and immunosuppressive activities. Researchers have not yet reached a consensus on 

whether MDSCs improve or worsen the survival of patients with sepsis (Lai et al, 2014). Earlier 

studies suggested that the anti-inflammatory and immunosuppressive properties of MDSCs could 

improve the survival of septic mice (Derive et al, 2012; Sander et al., 2010). On the other hand, studies 

in recent years reported that reducing the number of MDSCs can ameliorate immunosuppression and 

improve the survival rate of septic mice (Chen et al, 2022; Liang & Shen, 2020; Zhang et al, 2021). 

Studies examining the effects of MDSCs on lymphocytes have focused mainly on their ability to 

regulate T cells. MDSCs may suppress T-cell activity via IL-10 (Bah et al, 2018) or PD-L1 (Ruan et al, 

2020), but whether MDSCs affect B cells in individuals with sepsis has not yet been reported. 

Here, we did not intend to reinvent the concept of immunosuppression in sepsis, nor did we intend to 

claim that we were the first to discover the reduction in HLA-DR expression and the increase in the 

number of MDSCs in a sepsis model. We apologize if the manuscript left such an impression. We will 



review the manuscript to remove statements that may leave such an impression. The above description 

of previous studies on immunosuppression in sepsis has been added to the Discussion section; please 

see page 19-20, highlighted text. 

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

2. In further experiments they investigated the topography of immune cells to see if they "migrate[d]

to the potential sites of infection". In these experiments (page 7) they concluded that T/B cells

infiltrate the lungs in sepsis, but not the kidneys and liver, drawing the conclusion that the lungs

were a focus of infection but not the other organs. I found this surprising since CLP is essentially

a systemic infection. It would have been very interesting if the authors had made bacteriological

studies of all the organs to determine if the liver and kidneys, for instance, were culture negative.

Response: 

  We thank the reviewer for pointing out this important issue. CLP is a surgery that causes intestinal 

perforation and bacterial leakage, which leads to a severe abdominal infection. It was somewhat 

unexpected that the abdominal infection caused by CLP could result in such a high bacterial load in the 

peripheral blood. Moreover, whether such high bacterial loads exist in major organs, such as the 

kidneys, liver, and lungs, is an interesting and very important question worth exploring. 

We performed bacterial tests on major organs (kidney, liver, and lung) and found that the systemic 

infection caused by CLP is likely to cause bacterial infections in other organs. Blood agar plate culture 

showed that a large number of bacteria was detected in the tissue homogenates of the kidney, liver, and 

lung of mice in the CLP group compared with the sham group. A small number of bacteria was also 

detected in the lungs of the sham group, but these bacteria were likely bacteria that colonized the lungs 

rather than bacteria from an active infection. 

We thank the reviewer for raising such a good question. The overactivated host response induced by 

a specific infection site (such as the abdominal infection caused by CLP) is believed to damage other 

organs outside the initial infection site. These bacterial detection results suggest that the CLP-induced 

abdominal infection is likely to cause bacteria to spread to other organs. Therefore, the "battlefield" for 

the host to combat pathogens may not be limited to the initial site of infection but may spread to other 

major organs and cause organ damage, which may explain why multiple organ injury occurs in sepsis. 



  (The results of the bacteriological detection of major organs were added to Fig. EV22 in the revised 

manuscript.) 

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

3. The use of the "mild" versus "severe" models was innovative and interesting, but the data they 

show could have other explanations. Could it be, for instance, that the "mild" infections 

eventually show the same cellular and genetic changes as the 'severe" group but just get there 

more slowly? This question could be answered relatively easily by performing some delayed 

experiments. 

Response: 

  In this study, we established mild and severe sepsis models through CLP surgery with different 

severities. Briefly, when the mild model was established, the cecum was ligated 2.5 mm from the cecal 

tip and perforated by a single “through and through” puncture with a very thin needle (26 gauge). The 

mice that underwent mild CLP surgery did not show severe symptoms, and no bacteria were detected in 

the blood (as shown in Fig. 6B); all the mice survived, and the symptoms caused by mild CLP surgery 

generally disappeared after 3–5 days. No mice in the mild group died within 30 days after surgery. For 

the severe model, the cecum was ligated 7.5 mm from the cecal tip and perforated with a thick needle 

(18 gauge); approximately 50-70% of the mice died from sepsis caused by a severe abdominal 

infection (the descriptions of CLP surgeries of different severities can be found on page 4 of the main 

text). 

The difference between the mild and severe CLP models is mainly related to the length of the ligated 

intestinal segment and the thickness of the puncture needle, which causes different amounts of 

intestinal contents to leak into the abdominal cavity. The "severe" CLP surgery causes significantly 

more intestinal contents to leak into the abdominal cavity, resulting in a stronger host response and 

more severe systemic infection, as evidenced by the high bacterial burden in the blood and the death of 

more than half of the mice. On the other hand, the "mild" CLP surgery causes only a small amount of 

leakage of the intestinal contents and only mild symptoms. No bacteremia occurred, and no mice died. 

Therefore, the factors leading to a "mild" or "severe" infection are determined by the severity of the 

CLP surgery. According to the experimental results, the "mild" cases will not develop into "severe" 



cases over time but recover quickly. 

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

4. The studies with K.pneumoniae did look at the delayed response, but I have some concerns about 

the model. The direct inoculation of a high dose of bacteria into the trachea is hardly a model of 

pneumonia; furthermore, given the relatively high dose of bacteria, it is possible that this is just, in 

effect, an LPS challenge model. It would be informative to repeat some of these experiments 

using just an LPS challenge to provide reassurance that this is truly a model of sepsis. 

Response: 

Airway intubation and injections of bacteria or viruses have been used to simulate pneumonia and 

sepsis caused by pathogenic microorganisms (Luna et al., 2009). London et al. used H5N1 influenza 

virus to directly infect mice and establish a viral sepsis model (London et al., 2010). Zhao et al. used 

Klebsiella pneumoniae (K. pneumoniae) to establish a mouse model of systemic infection-induced 

sepsis (Zhao et al., 2024). Joshi et al. established a mouse sepsis model via the intranasal inoculation of 

K. pneumoniae (Joshi et al., 2024). Byrnes et al. established a rat sepsis model via the intratracheal 

instillation of K. pneumoniae (Byrnes et al., 2023). Sécher et al. established a mouse model of acute 

pneumonia by administering Pseudomonas aeruginosa through airway intubation (Secher et al., 2019). 

In recent years, we have attempted to establish more sepsis models other than CLP surgery, including 

the use of Klebsiella pneumoniae, Staphylococcus aureus, Pseudomonas aeruginosa, and influenza 

virus. Clinical data show that K. pneumoniae infection is now one of the most common sources of 

nosocomial infection in the ICU. The experimental results showed that the K. pneumoniae-induced 

infection model was stable and could cause severe sepsis at a dose of 109 CFUs (we tested 4 different 

doses of 107 CFUs, 108 CFUs, 109 CFUs and 1010 CFUs; please see Fig. EV15). The mortality rate of 

sepsis caused by airway intubation with K. pneumoniae is approximately 30–70%, and its 

heterogeneity is slightly greater than that of the CLP surgery. This deviation can be compensated for by 

increasing the number of mice in each group (generally ≥15 mice/group). Each animal sepsis model 

should simulate specific clinical events under the existing technical conditions, such as CLP surgery, 

which can be used to simulate sepsis caused by severe abdominal infection; influenza virus infection, 

which can be used to simulate viral sepsis; and K. pneumoniae, which can be used to simulate sepsis 



caused by severe pneumonia. Although airway intubation with K. pneumoniae cannot completely 

replicate severe pneumonia in the clinic, considering that K. pneumoniae is a common nosocomial 

infection bacterium in the ICU and that the incidence of K. pneumoniae has been increasing in recent 

years, we believe that the use of K. pneumoniae to establish a pneumonia sepsis model is appropriate. 

We analyzed the mortality of mice caused by different doses of LPS. The lethal dose of LPS for mice 

was determined by initially administering an intraperitoneal injection of 10 mg/kg of LPS (a 

concentration lower than 5 mg/kg generally causes symptoms but not death). According to our 

experimental results, a dose of 10 mg/kg can cause approximately 20% mortality; when the dose 

reaches 25 mg/kg, the mortality rate can reach 100%. The death patterns caused by LPS, CLP surgery, 

or bacterial administration differ. After CLP surgery or bacterial administration, most of the deaths of 

the mice occurred before 3–4 days, and most of the surviving mice remained alive thereafter. These 

findings suggest that if a mouse can survive for more than 3‒4 days, the mortality rate is significantly 

reduced, and the surviving mice are in a state of recovery rather than deterioration. In the previous 

version of this manuscript, we examined the expression of immune-related genes in mice 8 h and 24 h 

after CLP surgery or K. pneumoniae delivery. In the revised manuscript, we added an observational 

experiment to analyze the expression of immune-related genes 3 days and 7 days after CLP or K. 

pneumoniae insult. The results revealed that the expression of immune-related genes, such as CD3, 

CD8, CD19, Pax5, H2-Eb, and H2-Aa, recovered after 7 days compared with 24 hours, suggesting that 

the adaptive immune system of these mice was likely to be in a state of recovery. 

However, the death pattern caused by LPS injection was different. As shown in the Kaplan‒Meier 

curve, only 20% of the mice died within 3 days after the injection of 25 mg/kg LPS, whereas 80% of 

the mice died from the 4th day onward. These findings suggest that the death caused by LPS is similar 

to gradual organ failure caused by toxic reactions. In sepsis induced by bacterial infection, the mice that 

survived after 4-5 days were generally in the recovery stage; however, 4-5 days after the injection of a 

large dose of LPS, the mice continued to die in large numbers, indicating that organ failure was still 

progressing. 

The mechanism of sepsis caused by the airway administration of bacteria is similar to that of CLP 

surgery, both of which induce sepsis by introducing a large number of bacteria into the body in a short 

period. The mechanism of LPS is somewhat different. LPS is one of the components of bacteria and 



cannot reproduce itself in the body like bacteria. The immune response caused by LPS is also different 

from that caused by bacteria. According to a consensus meeting on animal sepsis models held in 

Vienna in May 2017, several principles were recommended to improve the quality of preclinical studies, 

including that the microorganisms used in animal models should replicate those commonly found in 

humans with sepsis, that sepsis models could be initiated at sites other than the peritoneal cavity, and 

that challenge with LPS is not an appropriate model for replicating sepsis in humans (Osuchowski et al, 

2018). A good animal sepsis model should simulate a specific clinical event under the current technical 

conditions, but no specific clinical event corresponds to the administration of large doses of LPS. The 

commonly used doses of LPS (5–25 mg/kg) result in blood concentrations (50–250 μg/ml) in mice that 

are approximately 104–105 times higher than the median endotoxin level in the blood of patients with 

sepsis (100–700 pg/ml). The death of animals caused by high-dose LPS is more likely due to toxic 

reactions rather than a dysregulated host immune response caused by bacteria. Therefore, some 

investigators have proposed that LPS injection may serve as a model for endotoxic shock but not for 

sepsis (Riedemann et al, 2003). 

(Supplemental LPS challenge experiments and prolonged observations of immune-related gene 

expression in the CLP and K. pneumoniae models have been added to Figs. EV15-17; the main text has 

been revised accordingly. Please see page 9, the high-light text.) 

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

5. The clinical data are intriguing but raise some significant questions. The entry criterion was that 

the patient was "diagnosed with infection". We are not told whether these are sequential patients, 

or if they were selected in some way (the patient numbers in column A of Supp Table 1 are not 

sequential). On what basis was the diagnosis of sepsis made? It is not clear if this was just the 

SOFA score; if so, what cut off was used? Patient 16, for instance, has a high SOFA (6) but no 

indication in the clinical data that she was listed as septic. It is unfortunate that no microbiological 

data are provided. Supp Table 1 has some slightly odd elements. For instance, the PCT data do not 

entirely make sense (compare for example pt 4 (sepsis, deceased, PCT 0.66 to patient 7 (sepsis, 

deceased, PCT 5.5). I have never seen the Pa02/FI02 shown to 7 decimal figures; some cells are 

incorrect (patient 69). More importantly, I think it would have been of considerable interest to 

include a control group with serious non-infective injury, such as trauma. Was the SOFA score 



calculated on data obtained at admission? Are the authors surprised that CD11b did not show 

significant differences between healthy and septic patients, given the quite marked differences in 

neutrophil counts? 

Response: 

  We thank the reviewer for pointing out these detailed issues, and addressing them one by one will 

help us improve the quality of the manuscript. 

The entry criterion was that the patient was "diagnosed with an infection", which means that these 

patients were diagnosed with an "infection" by the emergency physician on duty. At this time point, 

these patients generally only underwent routine blood tests, and the emergency physician made a 

preliminary diagnosis based on the chief complaint, clinical symptoms and routine blood test results. 

The test results used for SOFA scoring were either not performed or had not yet returned. The reason 

for choosing this time point is that we wanted to assess the patient's immune status earlier than SOFA 

scoring by detecting the expression levels of the immune markers of interest. They were not sequential 

patients because not all emergency department patients were diagnosed with an infection, and they 

were not included on the same day; therefore, their record numbers were not consecutive. 

The diagnosis of sepsis was made after a SOFA score was calculated for the patient after sufficient 

clinical and laboratory results had been returned, including the PaO2/FiO2 (mmHg), platelet count 

(109/L), bilirubin level (µmol/L), mean arterial pressure, GCS, and creatinine level (µmol/L) (the above 

information can be found on page 10 of the manuscript). The diagnosis of sepsis follows the criteria of 

Sepsis-3: infection plus evidence of organ dysfunction (SOFA≥2) can be diagnosed as sepsis. 

Patient #16 is a special case. According to the evaluation of the clinical team, the patient's low P/F 

value and impaired consciousness were temporary symptoms caused by neck swelling rather than an 

increase in the SOFA score attributed to organ dysfunctions, such as those in the lungs, heart, and brain, 

caused by infection. Therefore, she was not diagnosed with sepsis during the clinical consultation. We 

have specifically provided a note in the last column (Remarks) in Supplementary Table 1: "Patient #16 

had a SOFA score of 6 but was not diagnosed with sepsis because the low PaO2/FiO2 and GCS scores 

were likely due to asphyxia because of neck soft tissue swelling rather than an infection". 

We thank the reviewer for suggesting that the microbiological test results should be included. Since 



these patients came from the emergency department, some of them with mild symptoms were 

discharged quickly and therefore did not undergo microbiological testing. However, as the reviewer 

noted, microbiological tests are important tests that can help us interpret the results of the study; thus, 

in the revised manuscript, we traced the test results by the patient's medical record numbers and added 

the available microbiological data to Supplementary Table 1. The symbol "\" indicates that the patient 

did not undergo microbiological testing before discharge. 

PCT is a biomarker widely used in clinical practice to determine whether a patient has an infection. 

PCT can distinguish whether a patient has an infection or a noninfectious disease well, but its 

sensitivity and specificity are not sufficient to distinguish sepsis from a common infection (or SIRS). A 

systematic review published in Lancet Infect Dis in 2007 reported that "...Overall, the diagnostic 

performance of procalcitonin was low, with mean values of both sensitivity and specificity being 71% 

(95% CI 67-76) and an area under the summary receiver operating characteristic curve of 0.78 (95% CI 

0.73-0.83)... "(Tang et al, 2007). A multicenter, prospective, observational study reported that "...both 

CRP and PCT elevated was also not an independent predictor in multivariate analysis. Initial levels of 

CRP and PCT alone and their combinations in septic shock patients had a limitation to predict 28-day 

mortality..."(Ryoo et al, 2019). From the evidence sources in the available literature, the power of PCT 

in differentiating between infectious and noninfectious forms of systemic inflammatory response 

syndrome in adults and in stratifying morbidity and mortality risks is limited(Aloisio et al, 2019). A 

recent systematic review published in 2023 analyzed 60 studies including 15,681 patients and reported 

that PCT, CRP, IL‐6, and sCD14 were not shown to help predict the mortality of critically ill patients 

with sepsis(Molano-Franco et al, 2023). Overall, PCT is helpful in distinguishing infected patients 

from noninfected patients, and the existing evidence supports the use of PCT as a biomarker to improve 

the diagnosis of bacterial infections and guide antibiotic therapy. However, the power of PCT is not 

sufficient to predict the sepsis prognosis. A significant correlation between high or low PCT levels and 

the final outcome of survival or death was not observed. Therefore, for an individual patient, predicting 

the prognosis based on the PCT value is difficult. 

The value of PaO2/FiO2 is obtained by dividing the former (PaO2) by the latter (FiO2). Some Excel 

cells were formatted to 7 decimal places, resulting in 7 decimal figures when generating this value. The 

use of these significant digits is due to our personal negligence. We did not notice this error when 



checking the table. We are very grateful to the reviewer for this reminder. 

According to the reviewers' suggestion, we included 10 noninfectious, posttraumatic or postsurgical 

patients with SOFA scores ranging from 3 to 8. Droplet digital PCR revealed that the immune-related 

gene expression profiles of these posttraumatic/operative patients were similar to those of patients with 

common infections, except that the expression levels of CD5 and CD8A were low, similar to those of 

patients with sepsis. 

(The newly added data were integrated into Fig. 4; the information of the newly added patients was 

integrated into Supplementary Table 1.) 

For CD11b, after peripheral blood samples were collected, neutrophils were removed from the blood 

via standard Ficoll gradient centrifugation to isolate PBMCs (please see Fig. EV6). Among all 

leukocytes in peripheral blood, neutrophils account for the vast majority, especially after bacterial 

infection. The reason for removing neutrophils from PBMCs is that the proportion of neutrophils in the 

blood after infection is too high (usually >80%), which will mask changes in the expression of genes in 

other immune cells. As the reviewer noted, if neutrophils remain in PBMCs for testing, CD11b 

expression will be significantly increased. The ROC curve in Figure 4I shows that there is no 

difference in the expression of CD11b in PBMCs between patients with sepsis and patients with 

common infections. Nevertheless, if only healthy people and infected patients are compared, CD11b 

expression is actually increased even in neutrophil-depleted PBMCs (Mann-Whitney test, p=0.0165). 

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

6. I was surprised that they reported immunosuppressive molecules such as IL-10 were unaffected in

their experiments, given the substantial literature in this area (e.g. Zhou et al Ann Med 2024;

56:2396569).

Response: 

We thank the reviewer for noting this issue, and we assessed the expression of IL-10 again. The 

results of single-cell sequencing revealed that in this batch of experiments, the expression of IL-10 in 

the peripheral blood PBMCs from the sham (Sh), mild (M), and critical (C) groups was low, and a 

significant difference was not observed among the three groups (Supplementary Fig. EV18B, C). Since 



the results were from the scRNA-Seq result in the CLP mouse model, we analyzed the public human 

scRNA-Seq dataset (GSE167363) and found that the expression of CTLA4 and IL-10 in PBMCs of 

healthy volunteers and sepsis patients was low and did not show significant differences. We speculate 

that this may be because IL-10 is a secretory cytokine that may be released into the blood once when 

sepsis occurs, but it may not be continuously produced in immune cells, so we did not observe obvious 

changes in the mRNA level. We thank the reviewer for pointing out this issue. We have added the 

supplemented results to Supplementary Fig. EV18D of the revised manuscript. 

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

7. The interaction between CD74 and APP has been reported previously (Liu et al Front Pharmacol

2024 15:1437113). Interestingly, those authors demonstrated that this mediated an

endothelial-macrophage interaction, and one wonders whether that might be playing a role, even a

dominant role, in the result of CD74 blockade described in the current paper; this merits comment.

Certainly their studies with anti-CD47, E2609 and the KO are striking. I was slightly confused by

their observation that widespread changes were found in the lungs and kidneys of CLP mice (page

15)(compare their results on page 7, noted above).

Response: 

Our study started in 2021, and thus we did not retrieve this paper (Liu et al., Front Pharmacol 2024 

15:1437113) during the period of our study. We thank the reviewer for providing this information. 

In this study, we focused on the immune pathway mediated by APP-CD74 signaling because the 

samples we used for scRNA-seq and bulk RNA-seq were from the immune compartments, including 

the peripheral blood, spleen, lymph nodes, and bone marrow. However, our results are somewhat 

different from those of Liu. In this study, we found that APP was specifically expressed in myeloid 

cells and that the expression of APP almost overlapped with the expression of CD11b (a pan marker of 

all myeloid cells) (Please see Fig. 6A and Fig. 7D, where the expression profiles of CD11b, SIRPα and 

APP can be compared; we combined the images and put them below). Moreover, CD74 was expressed 

mainly in mouse B cells, and a small portion of CD74 was expressed in myeloid cells (Fig. 7C, D). On 

the other hand, Liu reported that APP was expressed by endothelial cells, whereas macrophages 

expressed CD74, which was different from our results. These results indicate that the cell‒cell 



communication between immune cells and nonimmune cells in parenchymal organs may differ from 

that between immune cells and nonimmune cells. 

In this study, we focused mainly on the APP‒CD74 interaction between immune cells. Undoubtedly, 

the APP‒CD74 pathway may also play an important role in the interactions between immune cells and 

nonimmune cells. For example, it would be interesting to explore whether the interaction between 

myeloid cell-derived APP and CD74 on endothelial cells or other types of cells is involved in the 

progression of Alzheimer's disease. The potential mechanisms and biological effects of APP-CD74 

signaling between myeloid cells and B cells or between myeloid cells and other nonimmune cells 

deserve further exploration. 

Acute lung injury (ALI) and acute kidney injury (AKI) are the most common complications of sepsis 

and septic shock. Although CLP simulates sepsis caused by the leakage of many bacteria from the 

intestine into the abdominal cavity, it can also cause ALI and AKI in mice, as verified by a pathological 



examination. Previous studies(Deng et al, 2018; Weis et al, 2017), our previous study(Xiao et al., 

2018), and our ongoing studies revealed that CLP can cause ALI and AKI, which are manifested 

mainly by the thickening of the lung septa, increased lung exudation, and thinning of the brush border 

of the renal tubules. 

However, CLP surgery causes a severe abdominal infection, and how it causes ALI and AKI remains 

to be elucidated. According to the classic theory of sepsis pathogenesis, ALI and AKI are likely caused 

by the systemic inflammatory response (SIRS). This concept was first proposed by Lewis Thomas in a 

review published in The New England Journal of Medicine in 1972, noting that "...It is our response 

that makes the disease. Our arsenals for fighting off bacteria are so powerful... that we are more in 

danger from them than the invaders."(Thomas, 1972) This theory implies that although an actual 

infection may not be present in these organs, the strong immune response induced by the severe 

abdominal infection caused by CLP surgery may also damage these organs. 

Interestingly, according to the reviewer's suggestion, we conducted bacteriological tests on the lungs, 

kidneys, and liver, and detected high bacterial burden in these organs, indicating that the systemic 

infection caused by CLP may cause bacteria to spread to these organs and that the pathological changes 

in the lungs and kidneys may be because these organs themselves have become "battlefields" rather 

than "collateral damage" caused by the immune system. We have long believed that a systemic immune 

response is initiated by a specific site of infection and that this systemic response can lead to damage to 

organs beyond the initial site of infection. The high bacterial burden in major organs suggest that the 

systemic infection caused by CLP is likely to cause bacteria to spread to other organs. This result 

suggests that the "battlefield" for the host against pathogens may not be limited to the initial site of 

infection, and the "battlefield" for the host to combat invaders also takes place in other major organs, 

which may be a potential mechanism to explain the organ injury in individuals with sepsis. We thank 

the reviewer very much for this suggestion, which provides a new perspective for analyzing the organ 

dysfunction associated with sepsis. 

Then why do the H&E staining results of the lungs and kidneys on page 15 show significant 

pathological changes, while the bulk RNA-Seq results on page 7 only show obvious changes in the 

expression of immune-related genes in the lungs, but no obvious changes in the kidneys? We speculate 

that this difference may be because the lungs are the end of the respiratory tract, which is directly 



connected to the outside environment, different types of colonizing bacteria exist even when the host is 

in a healthy state, and immune cells themselves tend to migrate toward the lungs and fight potential 

infections. However, the kidneys are not directly connected to the outside environment, and they 

usually do not have colonizing bacteria. The probability of direct contact with invading pathogens in 

the urinary tract is also lower than that in the respiratory tract. This observation may explain why 

changes in the expression of immune-related genes in the kidneys are not as significant as those in the 

lungs. Nevertheless, although the changes in the expression of adaptive immune-related genes were not 

significant in the kidney and liver, as shown in Fig. 3X, the level of CD11b, a marker of all monocytes–

macrophages, was significantly increased, suggesting that monocytes–macrophages may migrate to the 

infection site. These experimental results suggest that both innate and adaptive immune responses may 

be prominent in the lungs, but in the kidney, the mobilization of innate immune cells may be dominant. 

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

8. The Discussion provides a cogent analysis of their results, but as the authors acknowledge, leaves 

the question of the dominant effect unclear. I was surprised that the authors did not try and assess 

this by bacteriological studies; it would be of great interest, for instance, to perform quantitative 

bacterial counts in blood and organs in their models, particularly after the therapeutic 

interventions. While the authors have, naturally enough, focused on their findings to try and 

explain the immunobiology of the immune suppression seen in sepsis it might have been helpful 

to put it into a wider context by acknowledging the hugely complex series of changes that occur, 

and in particular the literature on endotypes which suggests that there is not a single "simple" 

explanation for the immune profile in sepsis. As a final thought, I am not sure that their data 

provide very strong support for the claim that certain immunity-related genes could be used to 

distinguish septic patients from those with mild infections. 

Response: 

The reviewer gave us a good suggestion to perform bacteriological testing on major organs in 

addition to blood, which provides new insights into the pathogenesis of sepsis. Based on the traditional 

concept that an uncontrolled inflammatory response causes sepsis, performing bacteriological testing 

on every organ seems unnecessary. Since "...It is our response that makes the disease (sepsis)...we are 



more in danger from them than the invaders..."(Thomas, 1972), it seems less important to determine 

whether bacteria have spread to other organs outside the primary infection site. However, the results of 

bacterial detection in major organs indicate that the systemic infection caused by CLP is likely to cause 

bacteria to spread to other organs. This result suggests that the "battlefield" for the host against 

pathogens may not be limited to the initial site of infection, and the "battlefield" for the host to combat 

bacteria also takes place in other major organs, which may be a potential mechanism to explain 

multiorgan injuries in individuals with sepsis. 

We fully agree with the reviewer that a "simple" explanation for the immune profile in patients with 

sepsis may not exist. Some researchers regard the inflammatory response as a "necessary evil" because 

inflammatory mediators activate both the innate and adaptive immune responses (Nedeva et al, 2019). 

Conceivably, during and after a fierce battle (host immunity vs. microorganisms), many traces will 

remain on the battlefield. The increased levels of inflammatory factors indicate the intensity of the 

battle, and the increase in the number of dead cells (including dead immune cells, epithelial cells, 

endothelial cells, parenchymal cells, etc.) is the debris left on the battlefield. Focusing too much on 

these battle traces is unlikely to provide much help in analyzing the nature of sepsis, and trying to erase 

the traces of war rather than eliminating the causes that triggered the war is unlikely to cure sepsis. 

We agree with the reviewer that more evidence is needed to support the claim that certain 

immune-related genes can be used to distinguish patients with sepsis from patients with mild infection. 

At this stage, we included 20 healthy volunteers, 51 infected patients, and 10 non-infected patients with 

organ dysfunction (SOFA>2). Since the sample size is not large enough, it can be regarded as a 

preliminary proof-of-concept experiment. In the next stage, these immune-biomarker combinations will 

be continuously optimized by deleting or adding new candidates. We hope to eventually obtain a set of 

immune-biomarkers to establish an immune scoring system for the diagnosis and immunophenotyping 

of sepsis. In order to avoid the impression that the immune-related genes mentioned in the paper have 

been proven to distinguish sepsis from common infections, we have added the above to the Discussion 

section, please see page 23, the last paragraph of Discussion, high-lighted text. 

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

Minor comment: 



There are minor errors of syntax throughout that could be corrected. 

Response: 

The revised manuscript was edited for proper English language, grammar, punctuation, spelling, and 

overall style by qualified English-speaking editors at AJE. This certificate can be verified on the AJE 

website using the verification code CEA-809F-A1D4-F6A7-5B0P. 

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



Point-by-point response: 

Referee #3: 

1. Feng et al. investigate the role of CD47 and a possible CD47-amyloid-β-CD74 signaling axis in

sepsis. While some of the findings reported here are potentially interesting, the manuscript lacks

mechanistic coherence and solid evidence to support its central claims. There are also

considerable imprecisions in either interpretation or labeling of the data. For example, in Figure 2,

MDSCs do not increase from 10%-45% in CLP. Indeed, the increase from mild to severe CLP is

small, which makes it hard to accept the central role of these populations in the dramatically

different outcomes between mild (no mortality) and severe CLP (high mortality).

Response: 

We thank the reviewer for taking the time to review our manuscript. In Fig. 2, we show that the most 

obvious changes were in the ratio and number of myeloid cells and lymphocytes. The proportion of 

lymphocytes decreased from 90% in the Sham group to 45% in the Critical infection group, while 

MDSCs increased from 10% in the Sham group to 45% in the Critical group. Fig. 2D (please see below) 

clearly showed that the trend of change was from normal state (Sham) to Critical (sepsis), not from 

Mild to Critical.  

(Fig. 2D) 



We must clarify here that our main claim is not that the difference in MDSC numbers between the 

mild and critical groups plays a central role and leads to different severity. As we have often observed 

in clinical practice, two patients may both have increased WBC counts (>10,000) and increased 

neutrophil ratios (>80%), but one is just suffering from a common infection while the other is a sepsis 

patient. If we only look at the increase in the number of myeloid cells, then the increase from the Mild 

group to the Critical group does not seem to be much. In fact, we explore this question throughout this 

study and provide our answer through a series of analyses and experiments: adaptive immune 

suppression may be the key difference between critical infection (sepsis) and common infection. This is 

also consistent with the analysis of clinical data (Fig. 4), which show that adaptive immunity-related 

genes, including B-cell-related genes Pax5, CD5, and CD19, T-cell-related gene CD8A, and 

MHC-II-related genes CIITA, HLA-DQ1, HLA-DR, and HLA-DO, may have the potential to 

differentiate patients with sepsis from those with common infections. In contrast, CD11b, a pan-marker 

of myeloid cells, showed no significant difference between patients with common infection and sepsis. 

This suggests that the number of myeloid cells alone is not sufficient to distinguish sepsis from 

common infections, and we must clarify again that this is not the central role we proposed. 

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

2. Also, contrary to the author's initial criteria, CD47 increases at the RNA level but not at the

protein level. There are just more cells, which does not really support the author's hypothesis.

Response: 

  We also have to clarify that our hypothesis is not that CD47 is increased at the protein level. CD47 is 

not increased at the RNA level either. In the manuscript, we stated that "Thus, the increase in overall 

CD47 mRNA level found in RNA-Seq is likely due to an increase in the number of cells expressing it, 

rather than an increase in CD47 expression in a certain cell type" (please see page 10, last paragraph). 

Our hypothesis does not include "an increase in CD47 at the RNA level" or "an increase in CD47 

protein expression level". What we proposed is that when sepsis occurs, the MDSCs that have 

increased in large numbers in PBMCs all highly express CD47, which is likely the reason for the 

increase in the overall CD47 mRNA level in PBMCs and makes it rational to block CD47 to inhibit the 

immunosuppressive roles of MDSCs.  



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

3. The manuscript heavelly relies on transcriptional data, and its interpretation is overstated.

Response: 

In this manuscript, only Fig. 1 to Fig. 3 are scRNA-seq and bulk RNA-seq analyses. In addition, In 

Fig. 2, only Fig. 2A-D are single-cell sequencing analyses, while Fig. 2E-M are wet experiments (flow 

cytometry analysis). Fig. 4 is a clinical data analysis, and Fig. 5, Fig. 6, Fig. 7 and Fig. 8 plus 

supplementary Fig. EV15-EV25 are functional experiments, mechanism analysis, and survival analysis. 

Therefore, this study did not rely entirely on transcriptional data, but includes a large number of wet 

experiments.  

This study is not a pure bioinformatics analysis study. Of course, it starts with a bioinformatics 

analysis, because this is a data-driven study rather than a hypothesis-driven study. The data-driven 

paradigm can avoid pre-set conclusions or propose a hypothesis in advance, but let big data tell us 

which genes may play a role in sepsis. In terms of objectivity, data-driven research is less susceptible to 

the influence of preconceptions and subjectivity than hypothesis-driven research.  

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

4. Generally, figure legends and text have unnecessary text but lack key information, including the

time of collection of samples. There are also mislabelings, including the fact that the CFUs in WT

vs KOs are not in Figures 6A and B. Many experiments do not seem to have had biological

replicates, and three animals are certainly not enough to represent the measurements of the

bacterial burdens.

Response: 

  In the legend of Figure 1, we marked the time when the blood samples were collected "Blood 

samples were collected 8 hours after the CLP surgery...".  

  In the legend of Figure 3, we also marked the time when the organ samples were collected "... major 

organs, including the kidney, liver and lung, were collected 8 hours after the sham or CLP surgery and 

analyzed by RNA-seq (3 parallel samples per group)".  



  Fig. 6A shows the expression profiles of SIRPα and CD11b in PBMCs (using scRNA-seq data), and 

Fig. 6B is a photo of bacteria cultured on a blood agar plate, in which CFU does not need to be labelled. 

Fig. 6C is a bar graph of the bacterial culture results of each group, where the vertical axis is the CFU 

value. 

As for the number of animals or experiments used per group, for intervention and survival 

experiments, the number of mice used in each intervention is generally 6 to 10 per group, because the 

heterogeneity of the disease model must be taken into account. In this study, the number of mice used 

in the intervention experiments was n = 16 (Fig. 8A, B). For the detection of specific indicators, 3 

samples per group (n = 3) were generally used. Most laboratory research published in academic 

journals uses n = 3 for flow cytometry, WB, IP and detection experiments. From the perspective of 

animal ethics, unless the purpose is to test the therapeutic effect of a preclinical drug, it is usually not 

necessary to use too many inbred animals in a single group (theoretically, these inbred mice, including 

C57BL/6 and Balb/c mice, are of the same genotype because they are all derived from multiple 

generations of brother-sister hybrids). Even if it is used sparingly, a study generally requires hundreds 

or even thousands of mice to complete. Therefore, most studies, including those papers published in top 

journals generally use n = 2 or n = 3 in detection experiments(Weber et al, 2015; Wei et al, 2024; 

Zhang et al, 2019). Since the assays performed using cell lines or inbred animals have good 

consistency, n = 3 is usually considered sufficient to reflect experimental differences. 

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

5. More substantially, the authors do not really make a compelling case for the role of

immunosuppression in the observations they make when CD47 is inhibited. How is B cell

suppression related to the control of the bacterial burden? What does E2609 do to the bacterial

burden? It is plausible that CD47 deficiency increases bacterial burden control by myeloid cells,

but what is the role of B cell suppression in this?

Response: 

In this study, we proposed a molecular mechanism that myeloid cells secrete amyloid-β to act on 

CD74 of B cells to cause B cell inhibition, thereby triggering subsequent T/B lymphocyte inhibition, 

which may be one of the cause of immunosuppression in sepsis. The schematic diagram of this 



mechanism is shown below: 

(Fig. EV26 in the revised manuscript) 

As we mentioned in the Discussion section (page 22, last paragraph), CD47-expression myeloid cells 

are upregulated during infection, and the increase is more pronounced during sepsis. If this change is a 

natural response established during evolution, what is its benefit for the host in combatting infection? 

According to our data, Aβ might be the answer. Various cleaved forms of Aβ have been found to have 

antimicrobial functions. Aβ exerts antimicrobial activity against 8 common and clinically relevant 

microorganisms(Soscia et al, 2010), and the amyloidogenic peptides Aβ1-42, Aβ2-42, and Aβ3p-42 are 

able to bind to the surfaces of various bacterial strains and Candida albicans and exert potent 

antimicrobial activities against all these pathogens(Spitzer et al, 2016). The common β-sheet structure 

shared by Aβ and other host defense peptides can interact and form channels on the membranes of 

microbes, which may be responsible for its antimicrobial function(Jang et al, 2011; Kagan et al, 2012). 

Therefore, CD47-SIRPα signaling may promote the release of Aβ from myeloid cells to defend against 

microbial invasion.  

So, is CD47-SIRPα-promoted Aβ secretion beneficial or harmful during infection? The answer may 

not be easy to determine. Not all immune responses established during evolution benefit the host under 

all circumstances, such as inflammation, which can cause a variety of pathological changes, especially 

autoimmune syndromes and cytokine storms in patients with sepsis. We hypothesize that in the case of 



mild infections, Aβ secretion, along with other innate immune responses, may provide the first line of 

defense for the host to eliminate microorganisms. On the other hand, in the case of sepsis, excessive Aβ 

causes severe B-cell suppression, resulting in adaptive immunosuppression, which is detrimental to 

survival in sepsis. 

The following question is, if Aβ is an antimicrobial peptide that directly kills bacteria, why does 

blocking Aβ increase survival of septic mice, and how does B cell suppression relate to controlling of 

bacterial burden? According to our results, because the binding of CD47 and SIRPα transmits a "don’t 

eat me" signal, blocking CD47 can directly increase the phagocytic activity of myeloid cells, and this 

process may not require the direct involvement of B cells. On the other hand, when CD47-SIRPα-Aβ 

pathway is blocked by inhibiting CD47, B cell suppression may be reversed, thereby activating 

adaptive immunity, promoting antigen recognition, presentation, antibody production, and ADCC 

effects, etc., so that innate immunity and adaptive immunity can cooperate more effectively to fight 

against invading pathogens.  

Traditional concept generally regards the adaptive immune system, in which T/B cells play a major 

role, and the innate immune system, in which myeloid cells play a major role, as two separate and 

unrelated immune systems, and that B cells are not involved in bacterial sepsis at all. This concept 

needs to be updated based on recent advances. Currently, more than 600 papers on B cells and sepsis, 

and more than 1,600 papers on T cells and sepsis can be found on PubMed. A recent study reported that 

patients with PICS and sepsis had reduced naive and memory B cells and proliferated plasma cells(Sun 

et al, 2025). Our recently published study found that adaptive immune suppression caused by impaired 

T cells is closely associated with sepsis-related death(Yang et al, 2025). It has been widely reported 

that adaptive immune suppression caused by T/B cell suppression is strongly associated with sepsis 

mortality, and hundreds of papers have been published to study this phenomenon. B cells and T cells 

may participate in the pathogenesis of sepsis through pathogen recognition, antigen presentation, 

antibody production, direct antibody killing and antibody-assisted immune cell killing, immune cell 

assistance and immune memory. In humans, it usually takes 4–7 days for the adaptive immune system 

to mount a significant response, and in mice it may work faster, but it generally takes effect after the 

innate immune response. More studies are needed to explore the potential mechanisms by which B- 

and T-cell-mediated adaptive immunity participate in sepsis.  



We appreciate the reviewer's suggestion to discuss how B cells and adaptive immunity are involved 

in bacterial sepsis. We have integrated the above content into the Discussion section (please see page 

22, highlighted text). 

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

6. The authors should look at the kinetics of bacterial burden in controls vs different forms of CD47

block. They should also uncouple what can be attributed to myeloid and B cells. What is the effect

in survival, bacterial burden and organ damage of combining CD47KO and E2609 treatment? For

example, using a mouse line deficient in CD74 would be desirable. Also, how does

immunosuppression lead to organ damage? Perhaps the opposite could be expected, as less tissue

damage would occur.

Response: 

We thank the reviewer for the suggestion to examine the kinetics of bacterial burden in controls vs 

different forms of CD47 block. Blood plate culture test showed that the bacterial load in the CLP group 

was higher at 48h compared with 24h, indicating that the disease was still progressing. When 

anti-CD47 antibody intervention was given 1 h after CLP surgery, the blood bacterial burden decreased 

at 24h, and the decrease was greater at 48h. CD47-KO mice showed a similar phenotype (The results of 

bacterial burden kinetic tests were integrated into Fig. 6B and 6C). 

The above result suggests that blocking the CD47 pathway does enhance the body's ability to clear 

invading bacteria. Given that the binding of CD47 and its receptor SIRPα can trigger a "don't eat me" 

signal, thereby reducing the phagocytic ability of myeloid cells, we believe that blocking CD47 can 

directly enhance the phagocytic effect of myeloid cells, which may not require the assistance of B cells 

(Fig. 6B, C and Fig. EV19, EV20).  

On the other hand, blocking the CD47 pathway or using E2609 can alleviate B cell suppression by 

blocking the secretion of Aβ, thereby restoring the expression of multiple adaptive immune markers 

(Fig. 7 and Fig. EV23). This improves the overall immune capacity of the host, which may be 

beneficial for the body to coordinate innate and adaptive immunity as a whole to respond to invading 

pathogens. As for the role of CD74, we established the CLP model using a conventional CD74-KO 

mouse strain (please see Supplementary Material 1, Cd74-genotyping file). Kaplan-Meier survival 



analysis showed that CD74 gene-deficient mice showed lower survival rate after CLP surgery 

compared with WT mice (this result was added to Fig. EV24). Because we newly set up a group of 

WT mice for CLP surgery as a control, and the mortality rate of each batch of CLP mice was 

different, this result was not integrated into Fig. 8A. This result is consistent with our hypothesis that 

Aβ needs to bind and block CD74 on B cells to lead to B cell suppression. Nevertheless, it should be 

noted that CD74 itself may also be involved in other important immune pathways, so more research is 

needed to explore the function of CD74 and the upstream and downstream of its signals. 

Enhanced immune response leads to organ damage, while immunosuppression can alleviate organ 

damage, which comes from the concept that "excessive immune response causes sepsis". Since Lewis 

Thomas first proposed in the New England Journal of Medicine in 1972 that "it is our response that 

makes the disease (sepsis)..." (Thomas, 1972), numerous drugs have been developed to suppress the 

inflammatory mediators, but none of them has achieved the desired effect. The continued failure has 

led investigators to question whether organ injuries in septic patients are indeed caused by the 

"overactivated" immune response. In 2013, Hotchkiss published a famous review in Nat Rev Immunol 

(Hotchkiss et al., 2013), suggesting that immunosuppression may play an equally important (if not 

more important) role in sepsis than inflammatory response. Since then, immunosuppression has 

become a rapidly developing field in the study of sepsis pathogenesis.  

We have recently conducted a survey and completed a review, and found that more than 100,000 

research papers may have been published in the field of sepsis, in which hundreds of treatments have 

been proposed to have dramatic therapeutic effects on sepsis models, but the only clinical applications 

are still antibiotics and life support treatments. Hundreds of new biomarkers have been reported for 

sepsis diagnosis, but currently only PCT and CRP are used clinically. The survey suggests that research 

papers in the field of sepsis are becoming increasingly out of touch with reality and have become a 

self-propagating paper system to reinforce a concept that may not be true. The gap between this "paper 

universe" and the clinical reality is so large that we must re-evaluate our previous concepts about 

sepsis.  

Contrary to the concept of "our response causes sepsis", clinical trials aimed at alleviating 

immunosuppression and improving adaptive immune response have become a rapidly expanding area 

of sepsis treatment. Now there are more than 40 clinical trials for promoting immune response that 



have been conducted or are underway (please see the table below), including non-specific 

immune-promoting therapies such as immunoglobulins (8 trials), colony-stimulating factors (17 trials), 

thymosin α (8 trials), IFN-γ (5 trials), and targeted therapies such as IL-7 injection (3 trials) and 

PD-1/PD-L1 blockade (3 trials). On the contrary, trials targeting inflammatory factors have 

significantly declined, with only tocilizumab (which inhibits the inflammatory factor IL-6) being tried 

for COVID-19 treatments (although the effectiveness remains controversial) and low-dose 

glucocorticoids being used in a few trials for the treatment of sepsis. Adalimumab (Humira) is an 

anti-TNF-α monoclonal antibody approved by the FDA in 2002 and is widely used to treat autoimmune 

diseases, including psoriasis, rheumatoid arthritis, ankylosing spondylitis, inflammatory bowel disease, 

etc. In 2017, Adalimumab's sales reached $18 billion, making it the world's highest-selling drug. 

However, the most common adverse reaction to Adalimumab is infection, and the serious adverse 

reactions are severe infections and sepsis, including active pulmonary tuberculosis, fungal infections, 

etc. The theoretical expectations of blocking TNF-α are inconsistent with or even contrary to the actual 

clinical results, suggesting that the concept of targeting inflammatory mediators to treat sepsis may be a 

dead end and needs to be re-evaluated. According to the clinical trials and the latest research progress 

in recent years, immunomodulatory therapy to alleviate immunosuppression may be the right direction 

for treating sepsis. 



TABLE. Clinical trials of drugs aimed at alleviating immunosuppression 

Drugs Target Study phase Conclusion Sources 

Immunoglobulins IgG\IgM\IgA Phase II, Phase Ⅲ Immunoglobulin infusion is generally safe, but conclusive 

evidence to show that immunoglobulin has a significant 

therapeutic effect on sepsis is lacking. 

1980(Jones et al, 1980), 

2017(Iizuka et al, 2017), 

2006(Hentrich et al, 2006), 

2021(Biagioni et al, 2021), 

2019(Gharebaghi et al, 2020), 

2021(Tabarsi et al, 2021), 

2022(Group, 2022), 

2023(Alemany et al, 2023)

G/GM-CSF Neutrophils, 

Monocyte-Macrophages 

Phase I/II, Phase ⅡI G-CSF and GM-CSF have been confirmed to increase the number

and function of leukocytes and reduce the mortality of some 

neonatal sepsis patients, but more evidence is needed to 

determine whether these agents can reduce the mortality of adult 

sepsis patients. 

1994(Gillan et al, 1994), 

1995(Cairo et al, 1995), 

1998(Drossou-Agakidou et al, 

1998), 2012(El-Ganzoury et al, 

2012), 1999(Carr et al, 1999), 

2001(Bilgin et al, 2001), 

2009(Carr et al, 2009), 

2013(Marlow et al, 2013), 

2009(Meisel et al, 2009), 

1998(Schibler et al, 1998), 

2001(Miura et al, 2001), 

2013(Borjianyazdi et al, 2013), 

2012(Gathwala et al, 2012), 

2012(Chaudhuri et al, 2012), 



2007(Cheng et al, 2007), 

2002(Presneill et al, 2002), 

2021(Cheng et al, 2021) 

Thymosin α1 Thymosin α1 Phase Ⅲ There is controversy about the therapeutic effect of thymosin α1; 

two clinical trials reported it to be effective, but another six 

reported it to be ineffective. It might have beneficial effects in 

patients aged 60 and older and those with chronic conditions. 

2013(Wu et al, 2013), 2020(Wu 

et al, 2020), 2022(Shetty et al, 

2022), 2021(Sun et al, 2021), 

2021(Huang et al, 2021), 

2021(Wang et al, 2021), 

2021(Liu et al, 2021), 

2025(Wu et al, 2025) 

IFN-γ IFN-γ Phase II, Phase Ⅲ The ability of IFN-γ to improve immune status and reduce 

secondary infections in patients with sepsis needs to be further 

evaluated. 

2012(Leentjens et al, 2012), 

2013(Delsing et al, 2014), 

2019(Payen et al, 2019), 

NCT03332225 (Ongoing), 

NCT01649921(Not reported) 

IL-7 IL-7 Phase Ⅱ IL-7 therapy is helpful in the recovery of lymphatic counts in 

patients with sepsis. 

2018(Francois et al, 2018), 

2023(Daix et al, 2023), 

2020(Laterre et al, 2020) 

BMS-936559 PD-L1 Phase Ⅰb BMS-936559 was well tolerated but no conclusion can be drawn 

about whether BMS-936559 affects survival rate of sepsis. 

NCT02576457 (Terminated) 

Nivolumab PD-1 Phase Ⅰ/Ⅱ Nivolumab has shown safety in patients with sepsis, but the effect 

of reducing mortality has not been observed. 

2020(Watanabe et al, 2020), 

2019(Hotchkiss et al, 2019) 
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13) All Materials and Methods need to be described in the main text using our 'Structured Methods' format, which is required for
all research articles. According to this format, the Methods section should include a Reagents and Tools Table (listing key
reagents, experimental models, software, and relevant equipment and including their sources and relevant identifiers), uploaded
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protocol format with bullet points, to facilitate the adoption of the methodologies across labs. More information on how to adhere
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https://www.embopress.org/page/journal/14693178/authorguide#manuscriptpreparation
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Finally, please note that all corresponding authors are required to supply and institutional e-mail address and an ORCID ID for 
their name upon submission of the revised manuscript. Please do that for your co-corresponding authors.

Please find instructions on how to link the ORCID ID to the account in our manuscript tracking system in our Author guidelines: 
http://www.embopress.org/page/journal/14693178/authorguide#authorshipguidelines

We would also welcome the submission of cover suggestions, or motifs to be used by our Graphics Illustrator in designing a 
cover.

As part of the EMBO publication's Transparent Editorial Process, EMBO reports publishes online a Review Process File (RPF) 
to accompany accepted manuscripts. This File will be published in conjunction with your paper and will include the referee 
reports, your point-by-point response and all pertinent correspondence relating to the manuscript. 

You are able to opt out of this by letting the editorial office know (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 article, as the authors have 
chosen not to make the review process public in this case."

I look forward to seeing a revised form of your manuscript when it is ready. 

Yours sincerely,

Achim Breiling
Senior Editor
EMBO Reports

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

The authors have taken my comments serious and used them to make a better paper.

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

I thank the authors for their careful consideration of the points I raised in my first review. I am content that my comments # 1, 3 
and 8 have been suitably addressed. 

With respect to #4 (K. pneumoniae model) I think the authors have slightly misinterpreted my comments, for which I apologise if I 
was not clear. I completely agree with them that a live-infection model is much superior to an LPS model, which indeed is not 
really suitable, and I also agree that K.pneumoniae is a very appropriate organism to study. My concern was that injecting a very 
large number of bacteria directly into the trachea may indeed not really be a model of pneumonia, but in effect a direct LPS 
challenge model. The authors have addressed this to some extent by providing evidence of different lethality outcomes, although 
they compared intraperitoneal infection of LPS, not intratracheal. A more specific issue is whether the effects they have seen in 
gene expression profiles differ in LPS challenge and their infection model. However, I accept that this is probably a step too far 
for this manuscript. 

At #2 I pointed out that it would be interesting to examine bacteriological studies from other organs. The authors have done that 
and (unsurprisingly) found that indeed there was evidence of systemic infection. They originally pointed to the fact that immune



cells infiltrated the lungs but not the other organs, concluding that lungs alone were likely a focus of infection. In fact, their new
data contradicts this conclusion but they do not seem to have acknowledged this or provided any potential explanation.

The clinical data (#5) remain something of a concern. Underlying this component of the work is that they can confidently
separate septic patients from those with "mild" infection and from normal or trauma controls. However, careful examination of the
Supplementary Table reveals, for example, that there are many cells with missing data, the use of "ok" in the PaO2/FiO2 column
(what does that mean?), examples where the PaO2/FiO2 ratio is at a level which would be considered septic but the patient is
not so designated (e.g. patient 93), incorrect entries (patient 69), inconsistent PCT data, inadequate bacteriological data etc. The
fact that patients were not sequential is relevant because it implies that they were "chosen" in some way, which reduces the
significance of the findings. The Table has units but no normal values/ranges for the various criteria. I am not wholly confident
that these data allow the subsequent conclusions regarding the use of cell markers to identify septic patients, which in my view
would have been better done as a separate, properly designed study. One of the reasons that I suggested that it would be
informative to include some "disease controls" (i.e. trauma patients) was in order to compare their gene expression profiles with
those of the infected patients. Very interestingly, the authors new data do indeed show that at least in some cases the profiles
were the same in trauma and infected patients. While they have provided the data in Figure 4 they have not commented on it at
all, a particularly significant absence given that this was one of the cornerstones of their paper. 

The authors have acknowledged (#6) that it is slightly odd that IL-10 levels were not raised. I am not completely persuaded by
their explanation, which in any case does not appear in the Discussion. I think that the recent paper I identified (#7) should have
been cited in the revised paper. 

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

The authors have only partially addressed my concerns, having argued more than implemented the suggestions for
improvement of the manuscript. In addition, the lack of mechanist substance and coherence remain.



Point-by-point response: 

Referee #2: 

I thank the authors for their careful consideration of the points I raised in my first review. I am content 

that my comments # 1, 3 and 8 have been suitably addressed. With respect to #4 (K. pneumoniae model) 

I think the authors have slightly misinterpreted my comments, for which I apologise if I was not clear. I 

completely agree with them that a live-infection model is much superior to an LPS model, which 

indeed is not really suitable, and I also agree that K.pneumoniae is a very appropriate organism to study. 

My concern was that injecting a very large number of bacteria directly into the trachea may indeed not 

really be a model of pneumonia, but in effect a direct LPS challenge model. The authors have 

addressed this to some extent by providing evidence of different lethality outcomes, although they 

compared intraperitoneal infection of LPS, not intratracheal. A more specific issue is whether the 

effects they have seen in gene expression profiles differ in LPS challenge and their infection model. 

However, I accept that this is probably a step too far for this manuscript. 

Response: 

We are very grateful for the valuable comments and suggestions from the reviewer. We agree with 

the reviewer that a single infusion of a large dose of bacteria into the lungs may be different from the 

actual infection that occurs in the clinic. The reason for choosing this dose of 109 CFU is that lower 

doses (<=108 CFU) do not cause death in mice, and therefore cannot create a successful model of 

pneumonia-induced sepsis death.  

In clinical practice, active pneumonia caused by bacterial infection, such as Klebsiella p., often 

occurs in patients with long-term hospitalization. However, it is difficult to induce active pneumonia or 

sepsis with a small dose of bacteria using normal mice. On the other hand, if immunodeficient mice 

such as nude mice or SCID mice are used, it is inconsistent with clinical practice because sepsis 

patients generally do not have congenital T/B cell immunodeficiency. Therefore, using a large dose of 

bacteria to induce pneumonia sepsis is an alternative before an ideal animal model appears. In future 

studies, we plan to immobilize bacteria in a clot to enable their gradual release over time, thereby 

avoiding the shock of a single large bacterial infusion. Similar studies have been conducted in the past. 

For example, in 2000, Mathiak reported a sepsis model induced by intraperitoneal implantation of 

18th Feb 20251st Authors' Response to Reviewers



fibrin clots containing E. coli (5–7  108 CFU/mL) in rats (Mathiak et al, 2000). We will refer to 

similar models and evaluate their advantages and disadvantages. 

As for the effects of high-dose LPS injection and direct bacterial infection on the host, we speculate 

that the gene expression profiles induced by these two challenges are likely to be very different. In this 

regard, we plan to initiate a study on animal models of sepsis in the near future. This will include 

conventional LPS and CLP models, as well as direct pathogen challenge models such as Klebsiella 

pneumoniae, Acinetobacter baumannii, fungi (Candida albicans, etc.), and viruses (Influenza A, etc.). 

We will analyze differences in mortality rates, patterns of death, organ injury patterns, sites of pathogen 

invasion, and gene expression profiles across different types of sepsis models, and summarize their 

advantages and disadvantages and applicable scenarios. Such a comprehensive animal model 

evaluation will certainly be helpful to our future sepsis research and may provide valuable insights into 

sepsis models for other researchers.  

We thank the reviewer for pointing out the potential limitations of the animal sepsis model. The 

aforementioned content will be added to the Discussion section (please see page 17, the first paragraph, 

highlighted text). 

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

At #2 I pointed out that it would be interesting to examine bacteriological studies from other organs. 

The authors have done that and (unsurprisingly) found that indeed there was evidence of systemic 

infection. They originally pointed to the fact that immune cells infiltrated the lungs but not the other 

organs, concluding that lungs alone were likely a focus of infection. In fact, their new data contradicts 

this conclusion but they do not seem to have acknowledged this or provided any potential explanation. 

Response: 

This is an obvious oversight, and we appreciate the reviewer for pointing it out. In the initial version, 

we identified T/B cell infiltration primarily in the lungs through bulk RNA-sequencing, with limited 

T/B cell infiltration observed in the liver and kidneys. However, after supplementing with bacterial 

detection, we found substantial bacterial presence in the lungs, liver, and kidneys. This indicates that 

the systemic infection originating from abdominal infection due to intestinal perforation can not only 

affect the lungs but also other major organs including the liver and kidneys. In the revised manuscript, 



we made corresponding revisions in the following places: 

1. On page 7, paragraph 2, we revised the previous description as follows and highlighted it:

"...indicating that T/B cells may mainly infiltrate the lungs, with limited presence in the liver and 

kidneys. On the other hand, as a pan marker of myeloid cells, the expression of CD11b in the kidney, 

liver and lung increased stepwise. These results suggest that T/B cells may mainly infiltrate the lungs 

when sepsis occurs, while myeloid cells migrate to all major organs, including the kidneys, liver and 

lungs, and the degree of migration increased with the severity of infection".  

2. On page 11, the 2nd paragraph, we revised the previous description as follows and highlighted it:

"This indicates the host's battle against pathogens is not limited to the initial infection site, but may 

spread to major organs including the lungs, liver, and kidneys and cause multi-organ dysfunction". 

3. On page 16, the 2nd paragraph, we revised the previous description as follows and highlighted it:

"Acute organ injury (lung, kidney, liver, etc.) is common in sepsis, but its mechanism remains 

unclear. According to the classic sepsis pathogenesis theory, such injury is likely caused by a systemic 

inflammatory response. This theory suggests that even without direct infection, the over-activated 

immune response triggered by the primary infection site (e.g., CLP-induced abdominal infection) may 

cause "collateral damage" to organs beyond the initial infection site. However, bacterial detection of the 

lung, kidney, and liver revealed high bacterial burdens, indicating that CLP-induced systemic infection 

may spread to these organs and that the organ injuries may be because these organs themselves have 

become "battlefields" rather than "collateral damage" caused by the immune system. This may be a 

potential mechanism to explain multi-organ injuries in sepsis”. 

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

The clinical data (#5) remain something of a concern. Underlying this component of the work is that 

they can confidently separate septic patients from those with "mild" infection and from normal or 

trauma controls. However, careful examination of the Supplementary Table reveals, for example, that 

there are many cells with missing data, the use of "ok" in the PaO2/FiO2 column (what does that 

mean?), examples where the PaO2/FiO2 ratio is at a level which would be considered septic but the 

patient is not so designated (e.g. patient 93), incorrect entries (patient 69), inconsistent PCT data, 



inadequate bacteriological data etc. The fact that patients were not sequential is relevant because it 

implies that they were "chosen" in some way, which reduces the significance of the findings. The Table 

has units but no normal values/ranges for the various criteria. I am not wholly confident that these data 

allow the subsequent conclusions regarding the use of cell markers to identify septic patients, which in 

my view would have been better done as a separate, properly designed study. One of the reasons that I 

suggested that it would be informative to include some "disease controls" (i.e. trauma patients) was in 

order to compare their gene expression profiles with those of the infected patients. Very interestingly, 

the authors new data do indeed show that at least in some cases the profiles were the same in trauma 

and infected patients. While they have provided the data in Figure 4 they have not commented on it at 

all, a particularly significant absence given that this was one of the cornerstones of their paper. 

Response: 

We thank the reviewer for pointing out the omissions in the Supplementary Table of patient clinical 

information. Indeed, certain details within the table require further refinement, as listed below: 

1. In the PaO2/FiO2 (mmHg) column, "OK" means it is in the normal range, that is, ≥400 was

recorded as "OK" by the researcher in charge of recording at that time; in the Glasgow score

(GCS) column, "OK" means ≥15. In the revised version, we marked all "OK" with a unified value,

that is, ≥400 or ≥15, to avoid misunderstanding.

2. In the column "Fractional concentration of inspired oxygen (FiO2)", patients who were not

receiving oxygen or ventilator therapy were all 21% (oxygen content in the atmosphere), which

was previously left blank in the table. In the revised version, these blanks are all marked as 21%.

3. For patient #93, the oxygenation index was less than 400, which was recorded as 1 point; platelets

≥150, which was recorded as 0 points; bilirubin <20, which was recorded as 0 points; mean

arterial pressure ≥70, which was recorded as 0 points; GCS score ≥15, which was recorded as 0

points; and creatinine <110, which was recorded as 0 points. Therefore, the patient's SOFA score

was 1 and was not diagnosed with sepsis.

4. The third column of patient #69 was mistakenly filled in the text, and we thank the reviewer for

pointing out this error.



5. The normal value range for each criteria has been marked in the table (below the criteria title).

6. PCT is helpful in distinguishing infected patients from noninfected patients, and the existing

evidence supports the use of PCT as a biomarker to improve the diagnosis of bacterial infections

and guide antibiotic therapy. However, the power of PCT is not sufficient to predict the sepsis

prognosis, and a significant correlation between high or low PCT levels and the final outcome of

survival or death was not observed (Aloisio et al, 2019; Molano-Franco et al, 2023; Ryoo et al,

2019; Tang et al, 2007). Therefore, for an individual patient, predicting the prognosis based on the

PCT value is difficult. Here we do not presume whether the PCT value is correlated with the

diagnosis of sepsis or death, but only record its value for subsequent analysis.

7. In the revised version, we tracked the patients by their medical record numbers and added the

available microbiological test results to Supplementary Table 1 (in the revised version, the table

name was changed to Appendix Table 1). These patients came from the emergency department, so

some with mild symptoms were discharged quickly and did not undergo microbiological testing

(the symbol "\" indicates that the patient did not undergo microbiological testing until discharge).

We agree that bacteriological test results are important for clinical judgment, nevertheless, it is

difficult to get all emergency patients to undergo bacterial culture testing.

8. Each patient's specific number is a unique hospitalization number, for example, patient #1 is

0034592996, patient #2 is 0034595247, etc. The record numbers 1#, 2#, etc. are the numbers

assigned to the patients by the researchers who handled them at the time. Since some patients

were initially considered infected but were later excluded by clinicians based on WBC or other

results, the record numbers are not continuous. In this sense, these patients were indeed selected

based on whether they were infected or not. But this is not a subjective selection of some infected

patients and the exclusion of others. It's just that the patients who were assigned numbers were

later determined to be non-infected and therefore were not included.

We agree with the reviewer that this data does not allow us to conclude that these immune markers 

can distinguish patients with sepsis from those with common infections, but can only say that they may 

have the potential to be used in this way in the future. We have made corresponding changes to the text 

where this statement is mentioned (page 3, the last paragraph; page 8, subheading; page 19, the 2nd 



paragraph; highlighted text). It can be considered as a preliminary validation experiment. As the 

reviewer suggested, a separate, well-designed, large-sample study is warranted to evaluate whether 

these immune markers can be used to differentiate sepsis from infection. We have initiated a study to 

retrospectively validate these markers in public sequencing datasets, followed by a multicenter 

prospective study to investigate their diagnostic and predictive performance.  

Indeed, we presented test results of the immune markers in trauma patients in the results, but did not 

elaborate on them in the discussion, which is indeed an omission. In critically patients with severe 

trauma leading to multiple organ dysfunction (SOFA>2), some similar characteristics were also shown, 

manifested as a significant decrease in T/B cell-related markers such as CD8A/CD5/CD19, suggesting 

that trauma, like severe infection, may cause acute suppression of adaptive immunity, making the host 

more vulnerable to pathogens and further worsening the patient's condition. We have added the above 

to the Discussion section, please see page 15, the 2nd paragraph, highlighted text. 

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

The authors have acknowledged (#6) that it is slightly odd that IL-10 levels were not raised. I am not 

completely persuaded by their explanation, which in any case does not appear in the Discussion. I think 

that the recent paper I identified (#7) should have been cited in the revised paper. 

Response: 

We thank the reviewer for pointing out that the result of IL-10 detection should be discussed and a 

recent paper mentioned in comment #7 (Liu et al, 2024) should be cited. IL-10 has been reported to be 

involved in the immunosuppression of sepsis (Zhou et al, 2024). However, according to the 

scRNA-Seq results of the CLP mouse model and the human scRNA-Seq public dataset, the mRNA 

level of IL-10 in PBMCs of healthy volunteers and sepsis patients was low and did not show significant 

differences. This may be because IL-10, as a secretory cytokine, is released into the blood upon sepsis 

onset but not continuously produced in immune cells, so obvious changes in the mRNA level was not 

observed. The possible role of immunosuppressive factors such as IL-10 in sepsis requires more 

researches. The aforementioned discussion has been added to the Discussion section, please see page 

15, paragraph 2, highlighted text. The reference (Zhou et al, 2024) has been cited in page 11, the 2nd 

paragraph.  
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11th Mar 20251st Revision - Editorial Decision

Dear Prof. Zhang,

Thank you for the submission of your further revised manuscript to our editorial offices. I have now received the report from the
referee that was asked to re-evaluate the study, you will find below. As you will see, the referee now fully supports the
publication of the study in EMBO reports. The referee has a final comment. Please revise the abstract accordingly.

Before I can proceed with formal acceptance, I have these editorial requests I ask you to address in a final revised manuscript:

- I would suggest a more active title, e.g.:
CD47-amyloid-β-CD74 signaling triggers adaptive immunosuppression in sepsis

- Please provide the abstract written in present tense throughout.

- Please remove the ORCIDs from the title page. Please find instructions on how to link the ORCID ID to the account in our
manuscript tracking system in our Author guidelines:
http://www.embopress.org/page/journal/14693178/authorguide#authorshipguidelines

Please do this for the three co-corresponding authors.

- Please order the manuscript sections like this, using these names:
Title page - Abstract - Keywords - Introduction - Results - Discussion - Methods - Data availability section - Acknowledgements -
Disclosure and Competing Interests Statement - References - Figure legends - Expanded View Figure legends

- Most figures, in particular Figures 2,3,6,7 and 8, are extremely crowded, and some of the smaller panels won't show very well
in the final online version of the paper. Please re-assemble these figures, remove some data, and move these to the Appendix
(as further Appendix Figures or adding the information to existing Appendix figures). Please then also update all the call-outs in
the manuscript text accordingly. See also our guide for figure preparation:
http://www.embopress.org/sites/default/files/EMBOPress_Figure_Guidelines_061115.pdf

- Please remove now the referee access information from the Data Availability section and make sure the datasets are public
latest upon online publication of the paper. Moreover, please remove the sentence 'All the data that support the findings of this
study are available from the corresponding author upon reasonable request' from the DAS.

- Appendix Figure S13 is a table. Please name this Appendix Table S1, move it below the figures and update the callouts.

- The Appendix Table uploaded (patient data) is a datasets. Please upload this as dataset file using the nomenclature Dataset
EV1. Please put a legend on the first TAB of the excel file and update all callouts accordingly.

- Please add scale bars of similar style and thickness to microscopic images (main, EV and Appendix figures), using clearly
visible black or white bars (depending on the background). Please place these in the lower right corner of the images
themselves. Please do not write on or near the bars in the image but define the size in the respective figure legend. Moreover,
scale bars are missing in panel EV4B and S15B.

- Please make sure that all figure panels are called out separately and sequentially. Presently, there seems to be no callout for
Appendix Figure S8. Please check. A 'Supplementary Table 1' is called out. Please use the correct callout.

- Please check again 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
respective figure legends (main, EV and Appendix Figures). Please also check that all the p-values are explained in the legend,
and that these fit to those shown in the figure. Please provide statistical testing where applicable. Please avoid the phrase
'independent experiment', but clearly state if these were biological or technical replicates. Please also indicate (e.g. with n.s.) if
testing was performed, but the differences are not significant. In case n=2, please show the data as separate datapoints without
error bars and statistics. See also:
http://www.embopress.org/page/journal/14693178/authorguide#statisticalanalysis

If n<5, please show single datapoints for diagrams. Presently, several blots show only partial statistics or 'n.s.' is missing.
Moreover:
- Please note that, figure 2N is not provided in the manuscript, however legend for the same is provided. Kindly rectify this.
- Please note that the exact p values are not provided in the legends of figures 3A-P,T, U, X; 4A-I; 6C, 7N, 8D, F; EV2 A, B; EV4
C; EV5
- Please indicate what */ **/ ***/ **** represents; if this represents p value(s), please indicate the statistical test used and where
appropriate, and the exact p value in the legend(s) of figure(s) 5D



- Please indicate the statistical test used for data analysis in the legends of figures 5E, 6C
- Please note that information related to n is missing in the legends of figures 1C, 5B, D;
- Although 'n' is provided, please describe the nature of entity for 'n' in the legends of figures 3A-X; 5E, G; 5E, G; 6C, E-H; 7E-L,
N; 8D, F, G-P; EV4 C, EV5
- Please note that the error bars are not defined in the legends of figures 2M, 5E, G; 6C
- Please note that the measure of center for the error bars needs to be defined in the legends of figures 2F-K; 3A-X; 4A-I; 5B, D;
6E-H; 7E-L, N; 8D, F, G-P; EV2 A, B; EV4 C, EV5.

- Please remove the Reagents & Tools table from the manuscript text file. This should be provided only as separate file. Please
also add callouts for the table in the methods section were appropriate.

- Please remove the uploaded 'Table 1' (identical to the Author Checklist) and make sure the Author Checklist is uploaded only
once.

- The following information needs to be moved from the references to the DAS:
[Dataset] NCBI Gene Expression Omnibus, GSE151263, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE151263

- There seems to be a re-use of panels between Figure 8C and Appendix figure S19 and Figure 8E and Appendix figure S20. Or
it seems the same data is shown in 8C/S19 and 8E/S20. Is that necessary? If the reuse is intentional, then please explain and
mention this in the respective figure legends.

In addition, I would need from you uploaded separately:
- a short, two-sentence summary of the manuscript (not more than 35 words).
- two to four short (!) bullet points highlighting the key findings of your study (two lines each).
- a schematic summary figure as separate file that provides a sketch of the major findings (not a data image) in jpeg or tiff 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 questions 
regarding the revision.

Best, 

Achim Breiling
Senior Editor
EMBO Reports

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

The authors have provided constructive and robust responses to my comments, for which I thank them. There is one final minor 
point, that in the Abstract they still write: "Clinical data showed that these adaptive immunity-related genes may be used to 
distinguish patients with sepsis from those with common infections". Elsewhere in the paper they have appropriately toned this 
down to reflect that they "...may have the potential to distinguish..." and I think this formulation should also appear in the 
abstract.



18th Mar 20252nd Authors' Response to Reviewers

All editorial and formatting issues were resolved by the authors.



26th Mar 20252nd Revision - Editorial Decision

Prof. Wei Zhang
West China Hospital, Sichuan University
Institute of Critical Care Medicine
No. 2222, Frontier Medical Center, Xin Chuan Road, Zhong He Street
Chengdu, Sichuan 610212
China

Dear Prof. Zhang,

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

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://www.embopress.org/page/journal/14693178/authorguide#chargesguide

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
Reports. 

Yours sincerely, 

Achim Breiling
Senior Editor
EMBO Reports

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

>>> Please note that it is EMBO Reports 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://www.embopress.org/transparent-
process#Review_Process
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In which section is the information available?
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New materials and reagents need to be available; do any restrictions 
apply? Not Applicable

Antibodies Information included in 
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In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

For antibodies provide the following information:
- Commercial antibodies: RRID (if possible) or supplier name, catalogue 
number and or/clone number
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DNA and RNA sequences Information included in 
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Cell materials Information included in 
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regulatory approval provided in the manuscript?
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