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Abstract: Background: Clinical significance of Notch1 activation in gastric cancer has been elucidated in our previ-
ous study, but the role of its ligands remains obscure. This study aims to evaluate the prognostic value of Jagged1 
expression in patients with gastric cancer. Methods: We examined Jagged1 expression in tumor and nontumor 
tissues in retrospectively enrolled 302 patients with gastric cancer undergoing gastrectomy at Zhongshan Hospital 
of Fudan University in 2008 by immunohistochemical staining. The Kaplan-Meier method and Cox regression mod-
els were used to evaluate the prognostic value of Jagged1 expression and its association with clinicopathological 
features. We created a predictive nomogram by integrating Jagged1 expression with the TNM staging system for 
overall survival of gastric cancer patients. Results: Jagged1 expression in gastric cancer was decreased compared 
with that in nontumor tissues. Low expression of Jagged1 in tumor and nontumor both predicted a dismal outcome. 
The Jagged1 risk derived from Jagged1 expression in tumor/nontumor tissue gave a further discrimination for the 
prognosis of gastric cancer patients. By Cox multivariate analysis, the Jagged1 risk was defined as an independent 
prognostic factor. The generated nomogram performed well in predicting the 3- and 5-year overall survival of gastric 
cancer patients. Conclusion: Jagged1 is a potential prognostic biomarker for overall survival, which could be inte-
grated with TNM stage to give a better risk stratification for gastric cancer patients.
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Introduction

Although the incidence and mortality rates 
have been dramatically decreased since 
1930s, gastric cancer remains the fourth most 
common malignant neoplasm worldwide and 
accounts for the second cancer-related death 
in both sex. The incidence of gastric cancer in 
China and some East Asia countries is much 
higher than that in America or Europe countries 
[1]. Furthermore, due to atypical symptoms at 
the early stage, over 80% of patients with gas-
tric cancer were diagnosed at an advanced 
stage, which usually indicates a poor prognosis 
[2]. Thus, elucidation of key molecules in carci-
nogenesis of gastric cancer and targeting the 
underlying mechanisms may provide novel 
therapeutic targets for gastric cancer.

Notch signaling is an evolutionally conserved 
cell interaction mechanism, which could play 
crucial roles in diverse cellular processes 
including cell-fate determination, regulation of 

apoptosis and self-renewal of stem cells [3]. 
Four Notch molecules (Notch1 to Notch4) were 
identified as receptors for five ligands (Jagged1, 
Jagged2, DLL1, DLL3 and DLL4) in mammals. 
Aberrant expression of Notch1 has been identi-
fied correlated with the prognosis of patients in 
some malignant tumors. Being the main ligand 
for Notch1, aberrant expression of Jagged1 was 
found to be related to a poor prognosis in 
human renal clear cell carcinoma, breast can-
cer and papillary bladder transitional cell carci-
noma [4-6]. Activated Notch1, accomplished by 
up-regulated Jagged1 was also found critical in 
development of colorectal cancer [7]. However, 
the expression of Jagged1 and its clinical sig-
nificances in gastric cancer remain largely 
unknown and need to be further studied.

Since Dufraine et al first discovered that acti-
vated Notch1 mutations in human T cell could 
lead to acute lymphoblastic leukemia, increas-
ing studies have unraveled the role of Notch 
signaling in human malignant tumors [8-10]. 
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Given the critical role of Notch signal in carcino-
genesis, it seems to be a potential therapeutic 
target for the treatment of malignant tumor. 
Previous studies have identified gamma-secre-
tase inhibitors, which could prevent the genera-
tion of the intracellular domain of Notch mole-
cules by targeting Notch receptors to suppress 
Notch activity [11]. However, targeting the bind-
ing of the ligands to Notch receptors could also 
have therapeutic value for blocking the activa-
tion of Notch signaling in malignant tumor.

Previous studies have proved that the activa-
tion of Notch1 signaling in gastric cancer was 
related to rapid disease progression, and high 
expression of intracellular domain of Notch1 
(NICD), which represented activated Notch1 in 
gastric tumor tissue, predicted a poor clinical 
outcome in patients with gastric cancer [12, 
13]. Although DLL1 was reported to be involved 
in the activation of Notch1 [14], whether 
Jagged1 is involved in Notch1 activation in gas-
tric cancer remains unknown.

In this study, we sought to investigate the 
expression of Jagged1 in gastric cancer and 
determine whether Jagged1 is responsible for 
Notch1 activation. Furthermore, we also 
explored its relation with the clinicopathologi-
cal characteristics and clinical outcomes. In 
addition, a nomogram integrated Jagged1 
expression with TNM stage was developed to 
predict the 3- and 5-year overall survival in 
patients with gastric cancer after surgery.

Materials and methods

Patients 

A total of 302 patients who received gastrecto-
my from the same surgical team in Zhongshan 
Hospital of Fudan University (Shanghai, China) 
in 2008 were enrolled in the study. Six of these 
patients had distant metastasis, whose sur-
gery was more focused on relieving symptoms 
while the others all received a radical (R0) 
resection. None of these patients received anti-
tumor therapy before surgery. All the clinico-
pathological and baseline demographic charac-
teristics were collected retrospectively, 
including age, gender, tumor size, tumor loca-
tion, Lauren classification, tumor differentia-
tion and tumor stage. Tumor stage and tumor 
differentiation were reassessed by two inde-
pendent gastroenterology pathologists accord-
ing to the 2010 International Union against 
Cancer TNM classification system. The average 

age of these patients is 59.5 years old with a 
range from 29 to 88, and 69.2% of these 
patients are male. Referred to Lauren classifi-
cation, 63.9% are intestinal type, 22.8% are 
diffuse type, and the rest are mixed type. 63.9% 
of the patients have lymph nodes metastasis. 
All the patients were followed up until April 
2014 with a median follow-up time of 45 
months. Overall survival was defined as the 
time from the date of surgery to the date of 
death or last visit. Written informed consent 
from each patient was achieved. The use of 
human specimens was approved by the Clinical 
Research Ethics Committee of Zhongshan 
Hospital.

Tissue microarray, immunohistochemistry and 
evaluation

The construction of tissue microarray and the 
immunohistochemical protocols were as previ-
ously described [5, 12]. Primary antibody was 
rabbit polyclonal anti-Jagged1 antibody (1.00 
mg/ml, ab7771, Abcam, Cambridge, MA, USA). 
The density of positive staining was measured 
using the computerized image system com-
posed of an Olympus CCD camera connected 
to a Nikon eclipse Ti-s microscope. The stained 
sections were scanned at high-power magnifi-
cation (×200) and captured by NIS-Elements 
F3.2 software to identify three independent 
microscopic fields with the strongest staining to 
ensure representativeness and homogeneity. 
Each photo used an identical setting. 

The density was counted by Image-Pro Plus ver-
sion 6.0 software (Media Cybernetics Inc., 
Bethesda, MD, USA). Integrated optical density 
(IOD) of all the positive staining in each photo-
graph was measured to give a quantitative 
assessment for the staining. The mean IOD of 
the three captured computerized microscopic 
fields was regarded as the density of Jagged1 
expression in the represented tissue. The eval-
uation of immunostaining was performed by 
two independent gastroenterology pathologists 
who were blinded to the patient outcomes and 
clinicopathological characteristics. For immu-
nohistochemical density, the cut-points for the 
definition of high/low expression subgroups 
were determined by X-tile software [15].

Statistical analysis

Analyses were performed with SPSS 19.0 
(SPSS Inc., Chicago, IL) and R software version 
3.0.2 and the “rms” package (R Foundation for 
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Statistical Computing, Vienna, Austria). Pearson 
χ2 test or Fisher’s exact test was used to com-
pare categorical variables Continuous variables 
were analyzed by one-way ANOVA. Kaplan-
Meier analysis was used to determine the sur-
vival and Log-rank test was used to compare 
the patient survival between subgroups. Cox 
proportional hazards model was used to per-
form multivariate analysis. Nomogram was cre-
ated by R software using “rms” package. 
Calibration plots were generated to examine 
the performance characteristics of the predic-
tive nomogram. The Harrell’s concordance indi-
ces (c-indices) were used to measure the prog-

nostic accuracy. All statistical analyses were 
two-sided and P<0.05 was regarded as statisti-
cally significant. 

Results

Jagged1 expression in human gastric cancer

The positive staining of Jagged1 was seen on 
the membrane and/or in the cytoplasm of cells 
in both tumor and matched nontumor tissues 
(Figure 1A-D). By evaluating the integrated opti-
cal density (IOD) of each specimen, we found 
that IHC staining of Jagged1 varied greatly in 
the gastric cancer tissues and matched nontu-

Figure 1. Immunohistochemical analysis of Jagged1 expression in gastric cancer. A. High Jagged1 expression in 
nontumor tissue; B. Low Jagged1 expression in nontumor tissue; C. High Jagged1 expression in tumor tissue; D. Low 
Jagged1 expression in tumor tissue. Magnification 200×.
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Table 1. Association between the clinicopathological characteristics and Jagged1 expression (n=302)

Characteristics
Jagged1 expression in tumor tissue Jagged1 expression in nontumor tissue Jagged1 expression in tumor/nontumor tissue

High Low P value* High Low P value High/High High/Low Low/High Low/Low P value
Age (years) 0.385 0.086 0.218
    Mean ± SD† 58.3±11.3 59.8±11.6 57.3±11.1 60.1±11.6 54.6±11.2 60.2±11.0 58.5±10.9 60.1±11.7
Gender 0.377 0.736 0.751
    Male 36 173 44 165 12 24 32 141
    Female 20 73 18 75 7 13 11 62
Tumor size (cm) 0.169 0.407 0.120
    Mean ± SD 3.41±2.46 3.83±1.98 3.56±2.16 3.80±2.05 3.91±3.28 3.14±1.91 3.40±1.45 3.92±2.06
Lauren’s classification 0.568 0.048 0.162
    Intestinal 39 154 32 161 10 29 22 132
    Diffuse 10 59 21 48 6 4 15 44
    Mixed 7 33 9 31 3 4 6 27
Histology‡ 0.103 0.982 0.124
    Differentiated 18 58 16 60 4 14 12 46
    Undifferentiated 38 188 46 180 15 23 31 157
Tumor depth 0.003 0.004 0.002
    T1+2 27 69 29 67 10 17 19 50
    T3+4 29 177 33 173 9 20 24 153
Lymph nodes metastasis 0.016 0.004 0.002
    Absent 28 81 32 77 12 16 20 61
    Present 28 165 30 163 7 21 23 142
Distant metastasis 0.597 0.352 0.673
    Absent 56 240 62 234 19 37 43 197
    Present 0 6 0 6 0 0 0 6
pTNM stage 0.008 0.011 0.009
    I 22 47 22 47 9 13 13 34
    II 14 59 18 55 4 10 14 45
    III 20 134 22 132 6 14 16 118
    IV 0 6 0 6 0 0 0 6
*χ2 test, Fisher’s exact test or one-way ANOVA was performed. P<0.05 was regarded as statistically significant. †SD: standard deviation. ‡Differentiated: tub1, tub2, pap; Undifferentiated: por1, por2, sig, 
muc.
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mor tissues. The measured IOD of IHC staining 
was 15.71±34.91 (median, 4.915; range, 0- 
401.58) in tumor tissue and 109.23±134.70 
(median, 32.51; range, 0-627.22) in nontumor 
tissue respectively. The expression of Jagged1 
in human gastric cancer tissue was decreased 
compared with that in nontumor tissue 
(P<0.001). 

Association between clinicopathological char-
acteristics and Jagged1 expression

The relationship between clinicopathological 
characteristics and Jagged1 expression is 
shown in Table 1. Jagged1 expression in tumor 
and nontumor tissue were both associated with 
tumor invasion depth (P=0.003 and P=0.004, 

Figure 2. Kaplan-Meier analysis for overall survival of patients with gastric cancer according to Jagged1 expression. 
Kaplan-Meier analysis for overall survival according to (A) expression of Jagged1 in tumor tissue, (B) expression of 
Jagged1 in nontumor tissue, (C) combined expression of Jagged1 in tumor/nontumor tissue. Patients were clas-
sified into three subgroups according to Jagged1 expression feature (D). High risk, tumor low and nontumor low; 
Medium risk, tumor low, nontumor high and tumor high, nontumor low; Low risk, tumor high, nontumor high. Kaplan-
Meier analysis was applied and the overall survival was statistically significant among the three subgroups. P value, 
calculated by Log rank test, <0.05 was regarded as statistically significant.
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respectively), lymph nodes metastasis (P= 
0.016 and P=0.004, respectively) and TNM 
stage (P=0.008 and P=0.011, respectively). 
Moreover, Jagged1 expression in nontumor tis-
sue was also correlated with Lauren’s classifi-
cation (P=0.048). To further discriminate 
patients with different prognosis, we combined 
Jagged1 expression features in tumor/ 
nontumor tissue to generate four subgroups: 
Jagged1 tumor/nontumor both high subgroup, 
either high subgroups and both low subgroup. 
Significant association was found between the 
immunohistochemical feature and tumor inva-

sion depth (P=0.002), lymph nodes metastasis 
(P=0.002), TNM stage (P=0.009). No associa-
tion between Jagged1 expression and other 
clinicopathological characteristics was found.

Prognostic value of Jagged1 expression in hu-
man gastric cancer

To further explore the prognostic value of 
Jagged1 expression in gastric cancer, we 
applied Kaplan-Meier analysis to determine the 
overall survival according to Jagged1 expres-
sion. Log rank test was used to find the differ-

Figure 3. Kaplan-Meier analysis for overall survival of patients with gastric cancer according to Jagged1 risk classifi-
cation. Kaplan-Meier analysis for overall survival according to Jagged1 risk classification (A) in patients with TNM I+II 
stage tumor, and (B) in patients with TNM III+IV stage tumor. Kaplan-Meier analysis for overall survival according to 
Jagged1 risk classification (C) in patients with differentiated histological type, and (D) in patients with undifferenti-
ated histological type.
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ence among the subgroups. Cut-points for high 
and low expression of Jagged1 were deter-
mined by X-tile software by minimum p value 
method. Low expression of Jagged1 in tumor 
tissue was associated with poor overall survival 
(Figure 2A, P<0.001) and low expression of 
Jagged1 in nontumor tissue was also found to 
be associated with poor overall survival (Figure 
2B, P<0.001). 

Kaplan-Meier analysis was also applied to com-
pare overall survival according to Jagged1 
expression in different tumor invasion depth, 
lymph nodes metastasis status and TNM stage 
in tumor and nontumor tissues, respectively. 
Jagged1 expression was associated with over-
all survival in most subgroups, except that in 
nontumor tissue in N0 group (P=0.154) and in 
TNM I+II group (P=0.054) (Figures S1, S2 and 
S3). 

By Kaplan-Meier analysis, we found that signifi-
cant differences did exist among the four sub-
groups (P<0.001) (Figure 2C). In the Jagged1 
tumor/nontumor low/high expression and high/
low expression subgroups, the overall survival 
was quite similar (hazard ratio =1.173, 95% CI, 
0.471-2.921; P=0.731). Thus, we combined the 
two subgroups as the “Medium Jagged1 risk” 
subgroup, while Jagged1 tumor/nontumor low/
low expression subgroup and high/high expres-
sion subgroup were defined as the “High 
Jagged1 risk” subgroup and the “Low Jagged1 
risk” subgroup, respectively. The overall surviv-
al among the three risk classifications was sig-
nificantly different (P<0.001) (Figure 2D). 

tasis (P=0.010) were independent prognostic 
factors for overall survival in gastric cancer 
(Table 2).

Nomogram for predicting overall survival in 
gastric cancer patients

To provide a more sensitive prognostic model 
for outcomes of patients with gastric cancer, a 
quantitative nomogram was built (Figure 4A). 
The factors incorporated in the nomogram 
were independent factors for overall survival 
selected after multivariate analysis. In the 
nomogram, a higher total point predicts a 
worse prognosis. The total point was raised by 
the addition of tumor depth (rang from 0 to 34), 
lymph nodes metastasis (rang from 0 to 38), 
distant metastasis (rang from 0 to 43) and 
Jagged1 risk (0 for “Low”, 60 for “Medium” and 
100 for “High”) for each patients correspond-
ingly. For internal validation, calibration curves 
for nomogram predicted 3- and 5-year survival 
rate were built and performed well with the 
ideal model (Figure 4B, 4C). The Harrell’s 
c-index for the constructed nomogram was 
higher (0.718; 95% CI, 0.679-0.757) than that 
of TNM stage (0.685; 95% CI, 0.645-0.725), 
indicating the nomogram performed better in 
predicting overall survival in the gastric cancer 
patients.

Discussion

Accumulating attentions have been focused on 
Notch signaling in solid tumors [7, 9, 10, 16]. 

Table 2. Multivariate analysis for survival in gastric 
cancer patients (n=302)

Variables Hazard 
Ratio 95% CI† P value*

Tumor depth 0.003
    T3+4/T1+2 2.214 1.320-3.714
Lymph nodes metastasis <0.001
    Present/Absent 2.634 1.639-4.234
Distant metastasis 0.010
    Present/Absent 3.005 1.300-6.948
Lauren’s classification 0.368
    Diffuse/Intestinal 1.111 0.742-1.664 0.608
    Mixed/ Intestinal 1.427 0.869-2.345 0.160
Jagged1 risk <0.001
    Low/High 12.162 1.691-87.486 0.013
    Medium/High 4.451 0.564-31.542 0.146
†CI: confidence interval; *Data obtained from the Cox proportional 
hazards model. P value <0.05 was regard as statistically significant.

Further analyses found the Jagged1 risk 
classification was associated with overall 
survival in different TNM stages (Figure 
3A, 3B) and histological types (Figure 3C, 
3D). The constructed Jagged1 risk clas-
sification had a better capability to differ-
entiate the clinical prognosis with a high-
er Harrell’s concordance index (c-index) 
of 0.638 (95% CI, 0.604-0.672) com-
pared with that of Jagged1 expression in 
tumor (0.581; 95% CI, 0.552-0.610) or 
that of Jagged1 expression in nontumor 
(0.590; 95% CI, 0.561-0.618).

In the univariate Cox regression analysis 
of overall survival, Jagged1 risk was 
defined as a prognostic factor (P<0.001). 
The multivariate analysis demonstrated 
that the Jagged1 risk (P<0.001), tumor 
invasion depth (P=0.003), lymph nodes 
metastasis (P<0.001) and distant metas-
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However, few studies have unraveled the under-
lying mechanisms for Notch signaling activa-
tion during carcinogenesis, including gastric 
cancer. In the present study, we found that 
Jagged1 expression in gastric cancer tissues 
was decreased compared with nontumor tis-
sues and low expression of Jagged1 in both 
tumor and nontumor tissues correlated with 
poor prognosis. These findings indicated that 
Jagged1 might not be the main ligand for acti-
vating Notch1 signaling in gastric cancer [12, 
13, 17]. 

Previous studies about Notch signaling in gas-
tric cancer have partly unraveled its signifi-
cance in the carcinogenesis of gastric cancer. 
Notch2-induced COX-2 expression could 
enhance gastric cancer progression, and 
Notch4 could promote gastric cancer growth 
through activation of Wnt1/β-catenin signaling 
[18, 19]. Therefore, decreased expression of 
Jagged1 in gastric cancer might not be respon-
sible for activation of Notch2 and Notch4. The 
loss of Notch3 expression was reported to be 
an independent prognosticator for poor prog-

Figure 4. Nomogram for predicting 3- and 5-year overall survival in patients with gastric cancer. A. Nomogram for 
predicting clinical outcomes integrated with Jagged1 risk (High/Medium/Low), tumor depth (Early =T1+2/Advanced 
=T3+4), lymph nodes metastasis (Absent/Present) and distant metastasis (Absent/Present), B. Calibration plot for 
nomogram predicted and observed 3-year survival rate, C. Calibration plot for nomogram predicted and observed 
5-year survival rate. Line of dashes: ideal model; vertical bars, 95% confident interval. In the nomogram, higher total 
point predicts worse prognosis. The total point was raised by the addition of tumor depth (rang from 0 to 34), lymph 
nodes metastasis (rang from 0 to 38), distant metastasis (rang from 0 to 43) and Jagged1 risk (0 for “Low”, 60 for 
“Medium” and 100 for “High”) for each patients correspondingly. The nomogram predicted 3- or 5-year survival with 
more accuracy than TNM stage alone shown in the calibration curves. 
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nosis in gastric cancer patients, and Notch3 
expression was correlated with Jagged1 expres-
sion at mRNA level [20]. Therefore, it is conceiv-
able that Jagged1 may be responsible for 
Notch3 activation. Aberrant activation of the 
Notch signaling can be caused by overexpres-
sion of ligands or loss of negative regulators 
[21]. Thus, Low expression of Jagged1 in gas-
tric cancer may lead to the failure of Notch3 
activation, causing the development and pro-
gression of gastric cancer. Piazzi et al demon-
strated that the increase in DLL1 expression 
was associated with activation of Notch1 sig-
naling, with an increase in cleaved Notch1 
intracellular domain (NICD) and Hes1, and 
down-regulation in Hath1. Concordantly, 
Notch1 signaling was activated with the overex-
pression of DLL1 [14]. Whether other ligands 
were involved in the activation of Notch1, 
Notch2 and Notch4 in gastric cancer needs  
further investigation.

Notch signaling begins after the binding of its 
ligands to the Notch receptor, resulting in the 
release of the active intracellular domain. 
Meanwhile, following the Notch ligand/receptor 
interaction, the Notch ligands, including 
Jagged1, undergo proteolytic cleavage and 
release an intracellular domain as well [22]. It 
was reported that the Jagged-1 intracellular 
domain (JICD) inhibited Notch1 signaling via a 
reduction in the protein stability of the Notch1 
intracellular domain (NICD) [23]. Thus, JICD 
functioned as a negative regulator in Notch1 
signaling via the promotion of NICD degrada-
tion. Since activating Notch1 signaling in gas-
tric cancer was related to a poor prognosis [12, 
13, 17], the reduced detection by immunohis-
tochemical staining would be much more pos-
sible to be the result of loss of membranous 
Jagged1 expression in advanced tumors rather 
than the result of Jagged1 endocytosis follow-
ing Jagged1/Notch interaction. 

Moreover, it is becoming a consensus that the 
biological effect of a membrane protein is 
determined not only by its biochemical charac-
teristics, but also by the microenvironment it 
presented. Interactions between Notch signal-
ing and TGFβ, Wnt signaling have been report-
ed in some tumors, such as breast cancer and 
colorectal cancer [7, 24]. Therefore, further 
studies about activation of Notch signaling and 
interactions with tumor microenvironment are 
needed.

As given the critical role of Notch signaling in 
gastric cancer, targeting the components of the 
pathway could open a novel avenue for treat-
ment of gastric cancer. The ongoing studied 
gamma-secretase inhibitors could block the 
activation of all the four Notch receptors. Since 
Notch3 activation could have tumor-suppres-
sive effect, inhibitors targeting the activation of 
Notch1, Notch2 and Notch4 signaling may be 
more specific and reliable.

In this study, we have proved the prognostic 
value of Jagged1 expression in gastric cancer. 
The patients can be stratified into three-risk 
classification according to Jagged1 expression 
in tumor/nontumor tissue, which proved to be 
an independent prognostic factor. In the strati-
fication analysis according to different tumor 
invasion depth, lymph nodes metastasis and 
TNM stage, the overall survival in each sub-
group differs significantly, indicating that 
Jagged1 expression in the tissue could have 
additional prognostic value in each tumor 
stage. Further, we generated a nomogram by 
integrating Jagged1 risk and TNM stage to pre-
dict the 3- and 5-year overall survival for gastric 
cancer patients, and the nomogram performed 
better in discriminating patients with different 
clinical outcomes than using TNM stage alone. 

Being a complex family in regulating initiation, 
progression and metastasis of malignant 
tumor, studies about Notch family were far 
beyond sufficient. Our present study focused 
on the decreased Jagged1 expression in gas-
tric cancer and partially unraveled its prognos-
tic significance. The study is retrospective in 
nature and the number of patients enrolled is 
relatively small. A larger, multi-centered, pro-
spective data is needed to validate these 
results. Besides, the prognostic significance of 
other Notch ligands and receptors needs fur-
ther studies.

In conclusion, we have identified that Jagged1 
may be not responsible for activation of Notch1 
in gastric cancer. The decreased Jagged1 
expression in gastric cancer was identified as 
an independent prognostic factor and could be 
incorporated with TNM stage to generate a 
nomogram to better stratify patients with dif-
ferent prognosis. 
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Figure S1. Kaplan-Meier analysis for overall survival according to Jagged1 expression in tumor or nontumor tissue 
in gastric cancer patients with different tumor invasion depth. Kaplan-Meier analysis for overall survival in patients 
with T1+2 stage tumor according to Jagged1 expression (A) in tumor tissue, (B) in nontumor tissue. Kaplan-Meier 
analysis for overall survival in Patients with T3+4 stage tumor according to Jagged1 expression (C) in tumor tissue, 
(D) in nontumor tissue. P value, calculated by Log rank test, <0.05 was regarded as statistically significant.
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Figure S2. Kaplan-Meier analysis for overall survival according to Jagged1 expression of tumor or nontumor tissue 
in gastric cancer patients without or with lymph nodes metastasis. Kaplan-Meier analysis for overall survival in pa-
tients without lymph nodes metastasis according to Jagged1 expression (A) in tumor tissue, (B) in nontumor tissue. 
Kaplan-Meier analysis for overall survival in patients with lymph nodes metastasis according to Jagged1 expression 
(C) in tumor tissue, (D) in nontumor tissue. P value, calculated by Log rank test, <0.05 was regarded as statistically 
significant.



Jagged1 in gastric cancer

3 

Figure S3. Kaplan-Meier analysis for overall survival according to Jagged1 expression in tumor or nontumor tissue 
in gastric cancer patients with different tumor stage. Kaplan-Meier analysis for overall survival in Patients with TNM 
I+II stage tumor according to Jagged1 expression in tumor tissue (A), nontumor tissue (B). Kaplan-Meier analysis 
for overall survival in patients with TNM III+IV stage tumor according to Jagged1 expression in tumor tissue (C) and 
nontumor tissue (D). P value, calculated by Log rank test, <0.05 was regarded as statistically significant.


