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Abstract

Background
Allogeneic hematopoietic stem cell transplantation (allo-HSCT) is the mainly curable treatment options in
children with high-risk malignancies, bone marrow failure diseases and inherited metabolic diseases.
Acute graft-versus-host disease (aGVHD) accompanied with series of serious complications are the most
severe obstacle of allo-HSCT because the early and accurate diagnostic markers and effective treatment
are still lacked. Non-organ-speci�c injury induced activated endothelial cells and tissue integrity
biomarkers may have higher speci�city for the occurrence and development of aGVHD.

Methods
The blood from 52 pediatric patients who underwent allo-HSCT including 16 recipients with aGVHD and
36 recipients without aGVHD were collected to check the level of adhesion molecules. The vitro
experiments, transwell experiments, and aGVHD mouse model are used to verify the effects of E-selectin
in the occurrence and development of aGVHD.

Results
We found that E-selectin secreted by endothelial cells was remarkably increased while the level of soluble
CD44, a widely distributed tissue structure molecule, was signi�cantly decreased in aGVHD patients. The
level of E-selectin was negatively correlated with the soluble CD44 and associated with the severity of the
aGVHD. After that, the vitro experiments suggested the elevated E-selectin could recruit immune cells that
result in a series of in�ammatory response and tissue injury. The aGVHD mouse model revealed that the
level of E-selectin in the intestine occurred aGVHD was obviously increased than that without aGVHD. The
expression level of CD44 in organs was related to the incidence of organ aGVHD. More importantly, the
area under the ROC curve (AUC) of E-selectin and CD44 can reach 0.85 indicating that these two
parameters have strong prediction ability of aGVHD.

Conclusions
E-selectin and CD44 could play an important role in the occurrence and development of aGVHD. E-selectin
combined with soluble CD44 could act as e�cient biomarkers for the diagnosis of aGVHD.

Background
Allogeneic hematopoietic stem cell transplantation (allo-HSCT) is the mainly curative treatment option for
children with high-risk blood malignancies, bone marrow failure diseases, and inherited metabolic
diseases[1]. However, acute graft-versus-host disease (aGVHD) might be still a major cause of transplant
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failure and the most serious complications that affects the clinical application and long-term survive of
patients after allo-HSCT[1]. There are 40–50% of patients who undergo transplant procedures occurring
various degree of aGVHD[2]. aGVHD is the result of a series of pathological processes that range from
local in�ammation to systematic organ failure resulting from injury and activation of endothelial cells,
tissue damage, pathogenic effector cells and in�ammatory mediators, among other effects[3, 4].
Although most cases of mild aGVHD (I- ) could be treated with classic steroids and calcineurin inhibitor,
cases that progress to severe aGVHD ( - ) have lower treatment effectiveness and poor prognosis[5].
Speci�cally, 15% of patients with severe acute aGVHD (  to ) would undergo poor survival[2, 6].

Rash, hyperbilirubinemia, and diarrhea are the typical clinical features of aGVHD that are widely used as
standard signs for the diagnosis of aGVHD[7, 8]. However, these clinical signs and symptoms are not
speci�c to aGVHD. For example, skin rashes resulting from drug eruption or engraftment syndrome[9],
diarrhea, and elevated bilirubin are common clinical symptoms of infection after HSCT[10]. In addition,
in�ammation, tissue damage and the activation of immune cells, widely-spreading in microbial infections
after HSCT, would be the major pathophysiology of aGVHD. Further, the levels of diagnostic markers,
such as IL-6, soluble suppression of tumorigenicity-2 (sST2) and regenerating islet-derived protein 3α,
which are secreted by damaged end organs, are also increased in transplant recipients who develop
severe infection and pathological damage but do not develop to aGVHD[11–15]. Thus, it is still di�cult to
diagnose aGVHD in the early phase as the lack of speci�c markers and clinical signs [10]. Pathological
examination could be used to detect damage to immune cells in target organs[16], but it is quite di�cult
to obtain specimens without the risk of invasive procedures[17]. In addition, the therapeutic agents and
approaches based on current theories, such as glucocorticoids, calcineurin inhibition, and
antimetabolites, have a low success ratio, especially in cases of severe aGVHD[18, 19]. Therefore, it is
necessary to develop novel markers that could predict the occurrence of aGVHD in its early phases and
also serve as potential therapeutic targets to alleviate the terrible situation of aGVHD. More importantly,
accurate diagnosis of aGVHD could reduce unnecessary immunosuppressant therapy and the incidence
of serious post-transplantation infection, and greatly improve the outcomes of allo-HSCT.

Pan-organ immune activation and tissue damage in aGVHD would be the key difference to the common
in�ammatory damage after HSCT. Thus, the activation of endothelial cells and impairment of
parenchymal cells in multi-organ tissue might be speci�c key pathological mechanisms for
distinguishing aGVHD from common in�ammatory conditions. The molecules from plasma secreted by
activated endothelial cells or tissue structural damage might be more precise indicators of the risk of
aGVHD. The family of adhesion molecules mediated the interaction between cells and cells and
constituted the extracellular matrix[20, 21], are widely involved in the immune recognition-activation
process and play an important role in tissue structure and integrity[22]. Accordingly, our study focused on
the level of adhesion molecules in allo-HSCT recipients. The �ndings �rstly revealed that E-selectin and
CD44 play an important role in the occurrence and development of aGVHD and could serve as valuable
biomarkers for the diagnosis of aGVHD in early phase.
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Materials and methods

Patients and samples
This study included 52 pediatric patients who underwent allogeneic hematopoietic stem cell
transplantation (allo-HSCT) at Wuhan Children’s Hospital (Wuhan, China) between 2021.03 and 2022.12.
A comprehensive summary of the characteristics of all enrolled patients is presented in Table 1 and
detailed information for the patients in this study are listed in Supplemental Table 1. Blood samples were
collected from 52 child patients including 16 recipients with aGVHD and 36 recipients without GVHD. The
grading and organ grading criteria for aGVHD are described in the International Alliance for Acute Graft-
versus-Host Disease (MAGIC) grading criteria, excluding similar symptoms caused by other factors[7]. All
patients gave written, informed consent in accordance with the Declaration of Helsinki. No patient
compensation was provided. This study was approved by the Ethics Committee of Wuhan Children's
Hospital and registered in the Chinese Clinical Trial Registry (Project Number ChiCTR2100050665).
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Table 1
Comprehensive clinical characteristics of the patients enrolled in this Study

Parameter Acute GVHD Non-GVHD P value

Age(year) 5.5(0.72-16) 5.5(0.25-15)  

Male/Female 9/7 22/14  

CD44* 4948(3779–6117) 6803(5296–8310) < 0.01

CD62E(E-selectin)* 717(195–1239) 349(177–521) 0.014

ICAM-1* 47(20–74) 121(0-257) 0.03

ICAM-2* 459(234–684) 494(109–879) 0.738

ICAM-3* 2156(1363–2949) 2447(1893–3001) 0.134

PSGL-1* 89(61–117) 76(57–95) 0.108

NCAM* 6317(4098–8536) 7178(4810–9546) 0.223

ALCAM* 1873(1412–2334) 1571(1189–1953) 0.017

VCAM* 33942(27767–40117) 32953(22440–43466) 0.728

PECAM* 914(755–1073) 857(678–1036) 0.285

CD62P* 205(109–301) 149(98–200) 0.041

EPCAM* 14(10–18) 15(11–19) 0.160

CD62L* 66687(46518–86856) 79156(46316–111996) 0.167

Neutrophils(109/L) 3.17(1.64–4.7) 3.29(1.09–5.49) 0.841

Red blood cells(1012/L) 3.25(2.69–3.81) 3.36(2.99–3.73) 0.432

Lymphocytes(109/L) 0.59(0.03–1.15) 0.71(0.09–1.33) 0.506

Monocytes(109/L) 0.59(0.22–0.96) 0.61(0.3–0.92) 0.837

Platelets (PLT)(109/L) 80.5(25.54-135.46) 137.9(67.73-208.07) 0.029

White blood cells(109/L) 4.69(2.75–6.63) 4.71(2.53–6.89) 0.972

C reaction protein

(CRP)(mg/L)

11.18(0.81–21.55 4.628(0-9.562) 0.742

Data are shown as mean (range); *:pg/ml.
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Parameter Acute GVHD Non-GVHD P value

IL-6* 60.32(0-133.33) 16.01(0-32.71) 0.0301

Data are shown as mean (range); *:pg/ml.

The preparation of platelet-free serum and detection of the
adhesion molecules
Anticoagulant peripheral blood by sodium citrate was collected from allo-HSCT recipients involved in this
study at 28 days after transplantation. Prostaglandin E1 (1 µM) and RGDS (1 mM) were immediately
added into the blood samples with gently resuspending to inhibit the activation of platelets[23]. After that,
the samples were centrifuged at 5000g and 4℃ for 20 minutes. The platelet-free serum was gained and
stored at -80℃ refrigerator. The adhesion molecules were detected by multi-analyte �ow assay kit
(Human Adhesion Molecule Panel (13-plex), Cat. No. 740945, Biolegend). Data were collected using
FACSCanto  (BD Bioscience) and analyzed by FlowJo software (Tree Star). The concentration of
indicated adhesion molecules was calculated through the standard curve.

E-selectin vitro experiments
Anticoagulant peripheral blood by sodium citrate was collected from healthy volunteers to verify the
effect of E-selectin. E-selectin (MCE, HY-P72661) was added into peripheral blood in terminal concentrate
0µg/ml, 5µg/ml, 10µg/ml, 20µg/ml and 50µg/ml for 5 minutes and gently resuspended. Adenosine 5'-
diphosphate (ADP,10µM) was used for positive control. For the transwell experiments, E-selectin
(2.5µg/ml,5µg/ml,10µg/ml) were preincubated at the bottom chamber for 2 hours. After that PBMCs
isolated from the healthy donors were added into the top chamber for co-culturing 12 hours. The
migrated cells in the bottom chamber were digested to collect together for detecting by the following
antibodies from BD Bioscience including BV510-conjugated anti-human CD45(2D1), APC-cy7-conjugated
anti-human CD14(MφP9), Fitch-conjugated anti-human CD3(SK7), BV421-conjugated anti-human
CD16(3G8), APC-conjugated anti-human CD19(SJ25C1), PE-conjugated anti-human CD8 (SK1), Percp-
cy5.5-conjugated anti-human CD4(SK3).

Co-culture experiments
Human umbilical vein endothelial cells (HUVEC, provided by Transfusion Research Department, Wuhan
Blood Center, Wuhan, Hubei, China) were co-culture with the follows for 24 hours: 1. supernatant of THP1
cells purchased from Procell (Cat.NO.CL-0233) with or without the stimulation of lipopolysaccharides
(LPS,100ng/ml, Cat.NO.L8880, Solarbio); 2. soluble CD14 (10µg/ml, Cat.NO. 383-CD/CF, R&D system)
with or without LPS (100ng/ml); 3. TNF-α (100ng/ml, Cat.NO. 570104, Biolegend) was served as positive
control. The level of E-selectin in HUVEC was detected by �ow cytometry (PE-conjugated anti-human
CD62E (E-selectin, clone HAE-1f, Biolegend).

Immuno�uorescence and histochemistry
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The intestine, brain, kidney, liver and skin tissues from mouse were �xed in 4% paraformaldehyde,
embedded in para�n, and sectioned. Immuno�uorescence and histochemistry were performed and whole
section were scanned by Pannoramic MIDI (3D HISTECH). Fluorescent double staining of CD31
(Servicebio, Cat.NO. GB113151) and CD44 (Servicebio, Cat.NO. GB112054) in sections was performed
with red and green �uorescence, respectively. Immunohistochemical detection of E-selectin (Thermo
Fisher, Cat.NO. 14-0627-82) was carried out on para�n-embedded mice intestine mice tissues
with/without aGVHD.

aGVHD mouse model
6–8 weeks-old male C57BL/6 mice and female Balb/c mice were purchased from Hubei Biont Biological
Technology Co., Ltd. All husbandry and experimental contact with the mice were maintained under
speci�c pathogen free condition. The aGVHD mouse model was induced as previously described
methods [24]. The female Balb/c recipients were irradiated using 8Gy of X-ray irradiation (2.19 Gy/min) at
intervals of 4–6h. Donor bone marrow cells (3×106) and splenic mononuclear cells (3×107) obtained
from male C57BL/6J mice were resuspended in 50 µl PBS and transplanted into irradiated female Balb/c
mice via tail vein injection. 10 days after transplantation, the mice were sacri�ced and target organs were
harvested from each group for performance of immuno�uorescence and histochemistry. The mice in the
aGVHD group had obviously decreased body weight, wrinkled hair, bowed back, decreased activity,
diarrhea and bloody stool.

Statistical analysis
Data with normal distribution and equal variance were analyzed by the student’s t test or ANOVA for
comparisons of groups by GraphPad Prism software (version 8.0). For non-normally distributed variables,
the Kruskal-Wallis tests was performed. Correlation analysis was assessed by Spearman’s rank
correlation. P values < 0.05 were considered statistically signi�cant (*P < 0.05; **P < 0.01; ***P < 0.001).

Results
Elevation of serum E-selectin levels in patients with aGVHD and its correlation with the degree of aGVHD

In this study, blood samples were collected from 52 pediatric patients underwent allo-HSCT, including 36
patients without GVHD and 16 patients with aGVHD (Fig. 1A). Platelet-free plasma obtained from the
blood samples was used to determine the level of adhesion proteins. We assayed a series of adhesion
proteins, including immunoglobulin-like adhesion molecules, integrins, cadherins, and selectins (Figure
S1), and detected signi�cant differences in the levels of E-selectin (aGVHD vs non- GVHD, 717 ± 522pg/ml
vs 349 ± 172pg/ml), soluble CD44 (aGVHD vs non-GVHD, 4948 ± 1169pg/ml vs 6803 ± 1507pg/ml in
patients with aGVHD compared to non-GVHD. As described in the previous study, the level of P-selectin is
affected by several factors, such as the activation of platelets and the elevation of pro-in�ammatory
factors[25, 26]. Therefore, we focused on the obvious change of E-selectin and soluble CD44 levels
(Fig. 1B). Patients were divided into mild ( , ) and severe ( , ) aGVHD groups based on the presence of
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rash, presentation of gastrointestinal symptoms, and total bilirubin levels[7]. The level of E-selectin in
patients with severe aGVHD was obviously elevated compared to that in patients with mild aGVHD
(Fig. 1C, 946.6 ± 606.2pg/ml vs 421.9 ± 101.3pg/ml). In contrast, the level of soluble CD44 in patients
with severe aGVHD was de�nitely downregulated compared to that in patients with mild aGVHD (Fig. 1D,
4297.9 ± 709.8pg/ml vs 5783.8 ± 1139.2pg/ml). Moreover, the level of E-selectin was negatively
correlated with the level of soluble CD44 in patients with aGVHD (Fig. 1E). These �ndings imply that E-
selectin may be associated with the occurrence and development of aGVHD, and we conducted further in
vivo and in vitro experiments to con�rm this role of E-selectin.

Increase in the production of E-selectin by endothelial cells stimulated by increased recruitment of
activated monocytes by E-selectin

Infections are the most common trigger of aGVHD[27, 28]. Accordingly, in this study, the level of C-
reactive protein in aGVHD patients, which is considered an indicator of infection or in�ammation[29], was
signi�cantly higher than non-GVHD (Fig. 3A), which implies that the patients with aGVHD had a higher
incidence of infections than those without aGVHD. As the infectious state is associated with high
numbers of monocytes, we performed further in vitro experiments with a monocyte cell line (THP1) to
examine its association with the E-selectin. As endothelial cells are known to produce E-selectin[30],
human umbilical vein endothelial cells (HUVEC) were cultured with the supernatant of THP1 cells
stimulated with LPS. The results showed that the production of E-selectin by HUVEC was signi�cantly
promoted. However, the supernatant of THP1 cells without the stimulation of LPS had no such effect on
HUVEC (Fig. 3B). With regard to the underlying mechanism, the THP1 cells were found to produce a large
amount of TNF-α (Fig. 3C), which is known to promote the production of E-selectin by HUVEC [30, 31]. In
addition, HUVEC, co-cultured with the supernatant of THP1 cells stimulated with LPS, produced more IL-6
than HUVEC co-cultured with THP1 cell supernatant without the stimulation of LPS (Fig. 3E). This is
consistent with the elevated IL-6 levels observed in patients with aGVHD compared to non-GVHD
(Fig. 3F).

The transmigration and activation of leukocytes are important for the occurrence and development of
aGVHD[32]. Therefore, we examined the effects of E-selectin on the chemotaxis of leukocytes. To this
end, peripheral blood mononuclear cells were collected and co-cultured with E-selectin in a transwell
system (Fig. 2A). In the presence of E-selectin, a higher number of monocytes were transferred to the
bottom of the plate (Fig. 2B and C). This implies that E-selectin promoted the activation and migration of
leukocytes, which may be one of the mechanisms via which involved in the development of aGVHD.

Altogether, the above �ndings imply that infection in the pre-aGVHD stage or the early aGVHD stage may
lead to the increased production of pro-in�ammatory factors by monocytes, and these factors may lead
to the increased production of E-selectin from endothelial cells. E-selectin might then lead to the
increased activation and migration of monocytes, which would, in turn, induce the pathogenesis of
aGVHD and further promote the production of E-selectin. In this way, increase in the severity of aGVHD
may be associated with increase in the levels of E-selectin.
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Activation of platelets by E-selectin and its association with
thrombocytopenia after allo-HSCT
Thrombocytopenia is a common clinical symptom of aGVHD that is associated with a series of serious
outcomes[33]. The activation of platelets is the main reason for the decrease in the level of platelets[34].
Accordingly, we found that the number of platelets was signi�cantly lower in aGVHD cases than in cases
non-GVHD (Fig. 4A). To determine the effect of E-selectin on platelets, we collected blood samples from
healthy donors for co-culture with E-selectin. The results revealed that E-selectin could e�ciently promote
the activation of platelets in a dose-dependent manner (Fig. 4B and C) which suggests the elevated E-
selectin may act as a strong risk factor for the occurrence and development of thrombocytopenia.

Association of the distribution of endothelial cells or CD44
with aGVHD-affected target organs
The intestine and the skin are the most common targets of aGVHD[35, 36]. As E-selectin is mainly
produced by activated endothelial cells[37], we detected the distribution of endothelial cells based on
CD31 expression in different mouse organs, including the skin, the intestine, the brain, and the lung
through immuno�uorescence staining. A higher number of endothelial cells and a higher level of
expression of CD44 were detected in intestine and skin than in brain and kidney (Fig. 5A & B and Figure
S2). Accordingly, it has been reported that the brain and kidney are rarely affected by aGVHD[1, 38].
Although the number of endothelial cells in the kidney was much higher than that in the intestine and
skin, renal CD44 expression was low (Fig. 5C)[39, 40]. This may explain why thrombotic
microangiopathies were mostly observed in the kidney[41]. More importantly, we detected higher levels of
E-selectin in the intestines of the aGVHD mouse group than in the group without aGVHD (Fig. 5D).

Furthermore, the area under the ROC curve (AUC) of E-selectin and CD44 reached 0.85, which indicates
that these two parameters were strong predictors of aGVHD (Fig. 6 and Figure S3). The best cut-off value
in the ROC curve were 5344pg/ml (CD44) and 433pg/ml(E-selectin). The sensitivity of E-selectin and
CD44 were 0.875 with speci�city of 0.972(CD44) and 0.861(E-selectin). Altogether, these results indicate
that E-selectin combined with CD44 could act as potential biomarkers for the early diagnosis of aGVHD.

Discussion
In this study, we have examined the potential of E-selectin, an adhesion protein secreted by endothelial
cells, as a predictor of aGVHD. E-selectin levels were found to be signi�cantly elevated in patients with
aGVHD as compared to the patients without aGVHD, and the soluble CD44 levels showed the opposite
trend. These �ndings indicate the E-selectin and CD44, which are essential for tissue architecture[42],
regulate tight-junction assembly and barrier function[43], could be served as combined biomarkers for
predicting aGVHD.
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The current results indicated that endothelial cells could e�ciently express E-selectin on the stimulation
with LPS and soluble CD14, as previously reported[44]. In addition, TNF-α was also found to promote the
secretion of large amounts of E-selectin by HUVEC[45]. The secretion of E-selectin re�ects two important
pathological conditions in aGVHD, namely, the activation of endothelial cells and the triggering of
in�ammatory response associated with microbial infection. Our study revealed that the increased levels
of E-selectin have two important physiological effects: (1) chemotactic effect on immune effector cells
such as monocytes and lymphocytes and (2) activation of platelets. In particular, there was a signi�cant
increase in the platelet activation rate in the presence of E-selectin. However, as the concentration of E-
selectin in platelet-free peripheral plasma was lower than that observed in in vitro experiments, we
proposed that the local concentration of E-selectin secreted by activated endothelial cells may be enough
to activate platelets, which needs to be veri�ed in future experiments.

Endothelial injury induces the activation of endothelial cells and producing of E-selectin, which promotes
the migration of mononuclear cells to the damaged sites. On stimulation with LPS, in�ltrated
mononuclear cells secreted a large amount of TNF-α, which could e�ciently induce endothelial cells to
produce E-selectin. In addition, endothelial cells showed obvious upregulation of the expression of E-
selectin on stimulation with soluble CD14 and LPS. More importantly, accumulated E-selectin could
signi�cantly activate platelets and lead to the wear out of platelets. This is consistent with the signi�cant
thrombocytopenia observed in patients with aGVHD. Therefore, the in�ltration and activation of
monocytes induced by E-selectin play a key role in the progression of aGVHD which partly explains the
hyperacute aGVHD could occurred after monocyte-granulocyte reconstruction but before the complete
reconstruction of T lymphocytes [46, 47].

Acute GVHD is associated with parenchymal damage, as indicated by various indexes measured in
different organs, such as elevated soluble ST2 levels (associated with intestinal crypt injury) and
abnormal liver function and bilirubin levels (related to hepatocellular injury). However, the levels of these
markers are also elevated after non-aGVHD-related injury, and often, these markers are not changed in the
early stage of aGVHD. In contrast, changes in the levels of adhesion molecules, structural proteins, and
matrix components, rather than markers associated with organ parenchymal cell damage, may be more
accurate indicators of the occurrence of aGVHD.

In line with this notion, we found that aGVHD was associated with signi�cantly decreased levels of
soluble CD44, an important structural protein that is widely distributed and can mediate the cell polarity
and barrier function[43]. This implies that tissue density was severely damaged in patients with severely
aGVHD. Remarkably, we also found that the level of soluble CD44 is negatively correlated with the level of
E-selectin in plasma from patients with different grade aGVHD. Moreover, T cells also play an important
role in the damage caused to endothelial cells[48]. As described in a previous study, activated T cells
upregulate the expression of CD44[49], which is a ligand of E-selectin[50]. The increased level of E-
selectin may not only attract monocytes, but also T cells, to accelerate the progression of aGVHD in
target organ. Therefore, it is essential to control the secretion of E-selectin which accelerated the process
of aGVHD through promoting the in�ltration of monocytes and activation of platelet.
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Conclusions
Our study revealed that E-selectin and CD44 plays an important role in the occurrence of aGVHD. Based
on the �ndings, monitoring during the early period of post-allo-HSCT for the level of E-selectin and soluble
CD44 may contribute to the diagnosis of aGVHD. Further, the �ndings also showed that endothelial cells
can secrete large amounts of E-selectin on TNF-α stimulation and stimulation with soluble CD14
combined with LPS. Therefore, blocking E-selectin and TNF-α may help control infection and have
bene�cial therapeutic effects in preventing the progression of aGVHD.
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Figures

Figure 1

The serum E-selectin are increased in aGVHD and positively correlated with the serious of aGVHD.

(A) Overview of the study design. (B-C) The concentrate of the soluble CD44 and E-selectin in the serum
from the allo-HSCT recipients with (n=16)/without (n=36) aGVHD. (C-D) The concentrate of the soluble
CD44 and E-selectin in the serum from the mild GVHD (I-II, n=7) and severe (III-IV, n=9) aGVHD recipients.
(E) The Spearman correlation between the concentrate of soluble CD44 and E-selectin in the recipients
with aGVHD (n=16).
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Figure 2

E-selectin can effectively attract monocytes to the injury sites.

(A)             The overview of the transwell experiments in this study. (B-C) The representative dot plots and
summarized frequencies of monocytes (depicted by CD14+ cells).

Figure 3

Activated monocytes signi�cantly promote endothelial cells producing more E-selectin and IL-6.
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(A) The level of C response protein in the recipients with/without aGVHD. (B) Representative and
summarized levels of E-selectin on HUVEC in indicated groups (n=4/group). (C) The concentrate of
indicated cytokines from THP1 cells with/without the stimulation of LPS (n=4). (D) Representative and
summarized E-selectin levels on HUVEC in indicated groups (n ≥3/group). (E) The concentrate of
indicated cytokines from the indicated groups (n=4/group). (F) The level of IL-6 in the serum from the
recipients with/without aGVHD.

Figure 4

E-selectin could promote the activation of platelets.

(A) The number of platelets in the recipients with/without aGVHD. (B-C) The representative and
summarized levels of activation of platelets (n=4/group).
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Figure 5

The organ enriched CD44 are more likely occurring aGVHD with elevated E-selectin.

(A-C) The immuno�uorescence staining of the CD31(green) and CD44(red) in the indicated organs from
mouse. (D) The immunohistochemical staining of E-selectin in the intestine from the mouse with/without
aGVHD.
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Figure 6

The level of E-selectin and CD44 were analyzed by ROC curve.
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