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Abstract: Secreted frizzled-related protein 5 (SFRP5) is a member of the SFRP family and plays an important role in
Wnt (wingless-type) signaling pathway. Aberrant expression of SFRP5 has recently been reported in several human
cancers, but studies on human pancreatic ductal adenocarcinoma (PDAC) are lacking. Therefore, the aim of this
study was to measure the expression of SFRP5 in pancreatic cancer patients and its correlation with prognosis.
Semiquantitative reverse transcriptase-polymerase chain reaction (QRT-PCR) and Western blotting (WB) were used
to explore the expression of SFRP5 in human PDAC tissues. Using immunohistochemistry to determine the expres-
sion of SFRP5 in 71 patients with PDAC. The results of gRT-PCR and WB showed that the expression of SFRP5 was
lower in PDAC tissues than that of precancerous tissues. The expression of SFRP5 was correlated with distant me-
tastasis (absent vs. present; P<0.001), TNM Stage (I-ll vs. lll-IV; P=0.008), first symptom (pain vs. others; P=0.023).
Low expression of SFRP5 in PDAC was a poor prognostic factor for human PDAC. In conclusion, our data suggest that

low expression of SFRP5 severs as a prognostic biomarker for PDAC therapy.
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Introduction

Pancreatic cancer is one of the most common
gastrointestinal tumors with the characteristics
of hidden onset, high malignant degree, poor
prognosis, low survival, and the lack of clinical
typical presentation, the early diagnosis and
treatment are more difficult [1]. Despite
improvements in the treatment of pancreatic
cancer, the 5-year survival of pancreatic cancer
is still under 5% [2]. Given lack of early diagno-
sis is the primary reason, therefore, specific
biomarkers are important for predicting prog-
nosis for pancreatic cancer. SFRP5 acts as a
soluble modulator of Wnt signaling pathway
that contains a cysteine-rich domain homolo-
gous to the putative Wnt-binding site of Frizzled
proteins [3]. With a 300 amino acids in length,
SFRP5 has a frizzled-like cysteine-rich domain
(CRD). The CRD could compete with the Frizzled
receptors to bind Wnt ligands. Then, it will
increase the free B-catenin levels [4]. The tumor
cell cycle progression and proliferation can also
be affected by SFRP5. It has been reported

that several cancers has the low expression of
SFRP5, such as prostate cancer, breast cancer,
ovarian cancet, bladder cancer and gastric can-
cer [5]. However, the expression pattern and
function of SFRP5 are still unknown in PDAC. In
the present study, we examined 71 cases of
pancreatic cancer from 2010 to 2013, we also
analyzed the association between the SFRP5
expression and clinicopathological factors as
well as prognosis. Then, immunohistochemistry
is used to investigate the relation between
SFRP5 expression and prognosis.

Materials and methods
Patients and tissue samples

Tumor and adjacent non-tumor pancreatic tis-
sues (2 cm away from the tumor edge) were col-
lected for immunochemical analysis from 71
patients with pancreatic cancer who underwent
pancreaticoduodenectomy between 2010 to
2013 at the department of general surgery, the
first affiliated hospital of Lanzhou University,
Gansu, China. The criteria for case inclusion
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Table 1. Correlations between Sfrp5 expression and clini-

copathological data

incubated for 60 minutes with mouse
anti-human SFRP5 antibody (1:200

Sfrp5 immuno-
Clinical pathology

Total histochemical staining P value

Positive ~ Negative

dilution; Abcam, catalog number:
ab198206). Reaction products were
visualized with 3,3-diaminobenzidine

Age (year)

<50 15 6 9

>50 56 24 32
Gender

Male 40 17 23

Female 31 13 18
Tumor location

Head 51 20 31

Others 20 10 10
Degree of differentiation

High 20 9 11

Low 51 21 30
Distant metastasis

Absent 15 1 14

Present 56 29 27
TNM Stage

-1 29 23 6

-1v 42 7 35
Lymph node metastasis

Absent 14 3 11

Present 57 27 30
Prepancreatic invasion

Absent 35 10 25

Present 36 20 16
First symptom

Abdominal 58 26 32

Pain and jaundice 13 4 9

0.541

0.001

0.019

tetrahydrochloride and counterstained
with hematoxylin showed a relatively
homogenous staining across each
paracancerous section. We measured
the staining intensity of SFRP5 as: O,

0.578 negative; 1, weak; 2, moderate; 3,

strong; The job was assessed
by three independent investigators

0.286 who were blinded to patient character-

istics, and comparisons were made
between tumor and precancerous
tissues.

0.487

Western blot analysis

Briefly, total tissue protein were sepa-
rated and loaded in the 10% sodium
dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE), followed

0.000 by transfer to polyvinylidenedifluoride

(PVDF) membranes. After the mem-
branes were washed and blocked,

0.070 incubated with the primary antibody

mouse anti-human SFRP5 antibody
(1:1000 dilution; Abcam) and Hor-
seradish  peroxidase (HRP)-conju-
gated secondary antibodies. Antibody
binding was detected by enhanced
chemiluminescence (ECL) assays. Be-

0.272 taactin  (1:2000 dilution, Sigma-

Aldrich) was used as the loading

were as follows: (1) All the patients were treat-
ed by pancreat-oduodenectomy. (2) None of
these patients received anticancer therapy
before pancreat-oduodenectomy. (3) Abundant
and accurate clinical details and follow-up data
could achieve. The clinicopathological charac-
teristics were carefully reviewed from patholo-
gy records. The study was approved by the
Human Research Ethics Committee, the first
hospital of Lanzhou University.

Immunohistochemical analysis

Four micron-thick sections were deparaffinized
by xylene and then subjected to antigen retriev-
al (citrate buffer, PH=6.0) for twenty minutes.
Block endogenous peroxidase by hydrogenper-
oxide incubating 30 minutes. Sections were
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control.

Quantitative real-time PCR (qRT-PCR) analysis

Total RNA was extracted from tumor specimens
using Trizol reagent (Invitrogen, Carlsbad, CA)
according to the manufacturer’s protocol. qRT-
PCR was done by a SYBR PrimeScript RT-PCR
kit (Takara Bio, Shiga, Japan) according to the
manufacturer’s instructions. GAPDH was used
as an internal control. The primers were as
follows: SFRP5-Forward: 5-ACGGTATTGGGGA-
GTATATC-3’, SFRP5-Reverse: 5-CCAATAAAAAA-
TAATCCGA-3’, GAPDH-Forward: 5-CGCATCCT-
GGGCTACACTGA-3’, GAPDH-Reverse: 5-GTG-
GTCGTTGAGGGCAATG-3. The relative expres-
sion of SFRP5 was compared to GAPDH by
using the equation: 2% [ACt = Ct (SFRP5) -
Ct (GAPDH)]. All experiments were done in
triplicate.
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Figure 1. Immunohistochemistry analysis Sfrp5 expression in PDAC tissues and paracancerous tissues. A, D. High
expression of Sfrp5 in adjacent noncancerous tissues; B, E. Low expression of Sfrp5 in PC tissues; C, F. High expres-
sion of Sfrp5 in adjacent noncancerous tissues and Low expression of Sfrp5 in PC tissues. A, B with x200 magnifica-
tion, D, E with x400 magnification, C, F with x100 magnification.
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Figure 2. Expression of Sfrp5 mRNA in PDAC tissues
and paracancerous tissues.

Statistical analysis

The X2 and Fisher’s exact test was used to ana-
lyze the SFRP5 expression and clinical charac-
teristics. The prognostic value of SFRP5 was
analyzed by Kaplan-Meier's method. Univariate
and multivariate Cox regression models were
used to calculate hazard ratios. Then indepen-
dent prognostic factors were identified from 71
PADC patients. P value less than 0.05 regarded
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as significant and statistical data were ob-
tained by SPSS software (version 20.0, SPSS,
Chicago, IL, USA).

Results

Associations between SFRP5 expression and
clinicopathological characteristics

The patient clinical and pathological character-
istics are summarized in Table 1. The median
age was 57 years (range 24-75 years). 41
(57.7%) patients have a low SFRP5 expression.
The expression of SFRP5 was lower in PADC
tissues than that of paracancerous tissue
(Figure 1). There were significant differences
in the expression of SFRP5 when compar-
ing other clinicopathological characteristics
such as Distant metastasis (P=0.001), TNM
Stage (P<0.001) and Prepancreatic invasion
(P=0.019).

Low expression of SFRP5 in PADC by qRT-PCR
and Western blot

We used qRT-PCR and Western blot to measure
the expression of SFRP5 from mRNA and pro-
tein level. PDAC tissues showed lower mRNA
expression levels of SFRP5 compared with
paracancerous tissues (P<0.001, Figure 2).
The protein expression of SFRP5 were detected
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independent prognostic fac-
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sion with survival.

Figure 3. WB analysis of Sfrp5 expression in PDAC tissues and paracancer-

ous tissues.
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Figure 4. K-M survival analysis of Sfrp5 expression in 71 PC patients.

from six pairs of PDAC tissues, and found that
SFRP5 protein level was lower in PDAC tissues
than paracancerous tissues (Figure 3).

Univariate and multivariate analysis

Kaplan-Meier analysis and log-rank test were
used to explore whether SFRP5 was a prognos-
tic factor (Figure 4). We found the correlation of
the SFRP5 expression with overall survival in
71 PADC patients. The results of univariate and
multivariate analysis for overall survival are
summarized in Table 2. Univariate analysis
showed that distant metastasis, TNM Stage,
Lymph node metastasis, Prepancreatic inva-
sion as well as SFRP5 could influence overall
survival. The multivariate analysis showed that
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Discussion

PDAC is the most frequent
type of pancreatic cancer
sfrps accounting for almost 90%
P o of all pancreatic tumors [6].
I B ity The most notable feature of
PDAC is poor prognosis, as
well as aggressive tumor
growth [7]. Presently pancre-
atectomy remained the only
potential for cure. Those who
received pancreatectomy had
a median survival of 12.6
months, who did not receive
the surgery had the median
survival of 3.5 months [8].
Therefore, the effective thera-
peutic and early detection
strategies are greatly needed
for PDAC.

In recent years, downregula-
tion of SFRP5 had been
reported in many tumors such
as hepatocellular carcinoma
[9], prostate cancer [10], gas-
tric cancer [11], colorectal cancer [12] and
breast cancer [13]. The SFRP5 function as
tumor suppressor gene has an important impli-
cation in carcinogenesis, where they are down-
regulated in many tumors [14]. In 168 primary
breast carcinomas, JurgenVeeck et al, found
that down regulation of SFRP5 was associated
with reduced overall survival (0OS) (P=0.045)
and was an independent risk factor affecting
OS in a multivariate Cox proportional hazard
model. They indicated that SFRP5 might be a
novel biomarker potentially useful in clinical
breast cancer treatment [15]. Her-Young Su
[16] suggested that epigenetic silencing of
SFRP5 leaded to oncogenic activation and con-
tributed to ovarian cancer progression and che-
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Table 2. Univariate and multivariate analysis of prognostic factors for overall survival in PADC patients

Univariate analysis

Multivariate analysis

Characteristics
H 95% Cl P HR 95% Cl P

Age (<50, >50) 1.491 0.577-3.851 0.409 1.304 0.3285.183 0.706
Gender (male, female) 1.976 0.993-3.932 0.052 1.003 0.458-2.195 0.995
Tumor location (Head, others) 0.986 0.482-2.017 0.969 1.194 0.482-2.956 0.701
Degree of differentiation (high, low) 1.152 0.539-2.461 0.716 1.291 0.416-4.006 0.658
Distant metastasis (absent, present) 0.110 0.052-0.232 <0.001 0.070 0.019-0.250 <0.001
TNM Stage (I-1, 11I-IV) 20.740 4.780-89.987 <0.001 9.065 1.770-46.426 0.008
Lymph node metastasis (No, Yes) 0.309 0.140-0.681 0.004 2414 0.793-7.349 0.121
Prepancreatic invasion (No, Yes) 0.128 0.053-0.312 <0.001 0.098 0.029-0.327 0.098
First symptom (pain, others) 1.671 0.751-3.718 0.208 3.410 1.185-9.813 0.023
SFRP5 (low, high) 0.071 0.023-0.221  <0.001 0.240 0.063-0.910 0.036

moresistance. It was reported that SFRP5 was
methylated in 60% of prostate cancer cell lines
[47]. All the research indicates that SFRP5 will
be a potential biomarker for PDAC.

However, little is known about the role of SFRP5
in PDAC. Low expression of SFRP5 was found in
the majority of the 60 PDAC samples by a
research group. It was observed that the
expression loss of SFRP5 in PDAC samples
were significantly higher than those in the para-
cancerous tissue samples [18]. In our study,
the mRNA and protein level of SFRP5 had been
explored to be lower in PDAC tissues than
paired paracancerous tissues. We also found
that the expression of SFRP5 was associated
with distant metastasis, TNM stage and pre-
pancreatic invasion.

Early PDAC diagnostic criteria are as follow:
tumor diameter less than 2 cm, confined to
the pancreatic parenchyma, no peripancreatic
invasion and metastasis [19]. Early diagnosis
of this study was only 5.6% (4/71), but the
average survival time for PDAC patients has
reached 26 months of those who received radi-
cal surgery. In the early diagnosis of PDAC, the
current clinical application is CA19-9 and imag-
ing examination [20]. Over the past 20 years,
studies found that many PDAC biomarkers,
including CA242 [21], TATI [22], POA [23] and
MMP7 [24]. Although the sensitivity and speci-
ficity of these markers have reached more than
70% [25], but the effect is not as good as CA19-
9, therefore, the study on these markers need
to be continued further. The researches on
PDAC had accumulated a database form, which
combined with serum proteomics and molecu-
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lar bioinformatics were expected to find a high
sensitivity and specificity of biomarker. Further
functions of SFRP5 would be pivotal in finding
possible novel therapeutics for cancer through
targeting SFRP5. In our study, SFRP5 is the
independent prognostic factor in clinical patient
samples. In the future, the role of SFRP5 is
needed to prove its prognostic value.
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