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Original Article
Expression of POSTN mRNA is associated
with osteosarcoma prognosis
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Abstract: Aim: This study aimed to investigate the effect of POSTN mRNA expression on osteosarcoma prognosis.
Methods: The carcinoma and adjacent tissues were collected from 81 primary osteosarcoma patients. The expres-
sion level of POSTN mRNA in bone tissues was detected by real-time polymerase chain reaction (RT-PCR) method
and the differences between two groups were compared. The relationships of POSTN mRNA expression with clinical
indexes and the survival rate of osteosarcoma patients during follow-up were also analyzed. Results: The over-ex-
pression level of POSTN mRNA in carcinoma tissues was significantly higher than that in adjacent tissues (P<0.05).
The clinical stages, soft tissue infiltration and preoperative metastasis of osteosarcoma patients were related to
POSTN mRNA expression. Postoperative follow-up results displayed that with different POSTN mRNA expression
levels, the survival time of patients was significantly different, and that the higher the POSTN mRNA over-expression
was, the shorter the patients survived, with statistically significant differences (P<0.05). The clinical stages, soft
tissue infiltration, preoperative metastasis and POSTN mRNA expression were proved by Cox regression analysis to
be the prognosis-related factors of osteosarcoma (P<0.05). Conclusions: POSTN mRNA may be an important factor
for osteosarcoma prognosis, which needs to be further investigated in terms of the protein level.
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Introduction coma. Gene prognosis and molecular targeted
therapy based on the development of modern
tumor molecular biology and molecular genet-
ics have opened up a new way for prognosis
and treatment of osteosarcoma [6-8]. Previous
studies have indicated that the occurrence and
development of osteosarcoma are closely cor-
related with the abnormal activation of protoon-
cogenes or the abnormal inactivation of antion-
cogenes [9-11]. Therefore, it is very important
for the prognosis of osteosarcoma to explore
new marker genes.

Osteosarcoma (0S), a common tumor of ortho-
pedics, ranks first in primary malignant bone
tumors [1]. Characterized by spindle neoplastic
cells in osteoid tissues, osteosarcoma belongs
to mesenchymal malignant tumors [2]. OS
mainly occurs in adolescents aged 10~20 with
metaphysis of limb bones as the primary posi-
tion, and its annual incidence is 4~5 per 1 mil-
lion people [3]. With high malignancy, strong
invasion and high local recurrence rate as well
as rapid progression, osteosarcoma severely
hazards physical health of adolescents [4, 5].
Surgery assisted with neoadjuvant chemother-
apy is the main clinical treatment of osteosar-
coma. However, the 5-year survival rate of
patients developing tumor metastasis after

In recent years, the expression of POSTN has
been found by numerous studies to have sig-
nificant differences between normal tissues
and tumor tissues, which suggests that POSTN

limb salvage surgery is only 20% or so.

New techniques for prognosis and treatment of
osteosarcoma are continually improved along
with the development of science and the deep-
ening study on the pathogenesis of osteosar-

may be closely associated with the occurrence,
development and prognosis of malignant tum-
ors [12-14]. And for this reason, the present
study detected the role of POSTN gene in diag-
nosis and identification of patients with osteo-
sarcoma.
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Table 1. Expression levels of POSTN in case group

and control group

POSTN
expression  Positive )
ltem Number i tensity rate
+ o+t
Cases 81 15 27 39 81.48% 18923 <0.01

Controls 81 36 26 19 b55.6%

Materials and methods
Objects of the study

81 osteosarcoma patients were selected into
the case group from The First Affiliated Hospital
of Chongqing Medical University during July,
2009 and July, 2012. They all diagnosed with
primary osteosarcoma by pathological diagno-
sis, X ray and CT scan. The cases were aged
16~40 with an average age of 28.6+7.8, and
did not get radiotherapy or chemotherapy
before operation. The osteosarcoma tissue
samples without inflammation or necrosis were
collected from the primary origin during sur-
gery, put into liquid nitrogen for quick-freeze
and preserved at -80°C in ultra cold storage
freezer.

The control group contained 12 benign osteo-
chondroma patients from the same hospital
during the same period. Specimen collection
and operation were the same as the case
group. The ethics committee of The First
Affiliated Hospital of Chongging Medical
University gave permission to this study. The
tissue collection was performed under the
informed consent of all the subjects and com-
plied with the provisions of ethics.

POSTN mRNA expression tested with RT-PCR

Total RNA extraction: appropriate-quality bone
tissues, added with pro rata Trizol (Invitrogen
company), was made into homogenate using
homogenizer (OV5 type, Sino instrument Co.,
Ltd.). Then chloroform, isopropanol and ethanol
were added into the homogenate following
steps to extract the total RNA. RNA was exam-
ined its concentration and purity by ultraviolet
spectroscopy method and its integrity by elec-
trophoresis in 1% agarose gel (containing EB).

Synthesis of cDNA by reverse transcription

5 pg of total RNA was added with 0.5 ug Oligo
(dT), undergone degeneration at 75°C for 5 min
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and added to 12.5 pl with DEPC water. Then
the operation was as follows: ice-bath for
30 s, adding 40 U RNA Inhibitor, 10 nmol
dNTP Mix and First-Strand Buffer, incuba-
tion at 42°C for 5 min, adding 200 U
SuperScript™Il and reaction for 50 min.
Finally the reaction was finished after
enzyme deactivation at 70°C for 15 min.

RT-PCR

The primers and Tag Man probes were design-
ed and synthesized by Shanghai Sangon
Biotech Co., Ltd.. The forward and reverse prim-
er sequences of POSTN gene were 5-AATGG-
AAGGAATGAAAGGCTG-3’ and 5-CCTCGATeTc-
eTeecTeAGT-3’ respectively. The TagMan probe
was 5-(FAM)-AGCAGTTTTGCCCATTGACCATGTT
(TAMRA)-3'. Glyceraldehyde 3 phosphate dehy-
drogenase (GAPDH) was the reference gene,
and its forward and reverse primer sequences
were 5-GAAGGTGAAGGTCGGAGTC-3' and 5-
GAAGATGGTGATGGGATTTC-3’ respectively, and
its TagMan probe was 5-(FAM)-CAAGCTTCCC-
GTTCTCAGCC(TAMRA)-3".

The RT-PCR solution contained 5.0 uL cDNA,
0.75 pL forward primer, 0.75 yL reverse primer,
12.5 yL SYBGREEN Master Mix (Roche Com-
pany) and 6.0 uL DEPC water. The PCR condi-
tions were: initial denaturation at 95°C for 10
min; followed by 45 cycles of degeneration at
95°C for 45 s, annealing at 65°C for 1 min and
extension at 72°C for 1 min; at last extension at
72°C for 10 min. Represented by the expres-
sion level ratio of POSTN to corresponding
GAPDH, the relative expression levels of POSTN
mRNA from O to the maximum were averagely
divided into three equal parts, namely negative
(-), weak positive (+) and strong positive (++).
Weak and strong positive were collectively
referred to as positive. Positive rate = (Weak
positive cases + Positive cases)/Total cases
x100%.

Statistical methods

All statistical tests were performed by SPSS-
18.0 software. Data comparison between gro-
ups was conducted by x? test. Survival data
were analyzed by Kaplan-Meier method. The
Cox regression model was used for analysis of
prognosis-related factors. Statistical signifi-
cance existed when P<0.05.

Int J Clin Exp Pathol 2016;9(10):10664-10669



Table 2. Correlation of POSTN mRNA expression levels of osteosarcoma

patients with clinical indexes

POSTN mRNA and osteosarcoma

positive cases and 19
strong positive cases,

POSTN and its positive rate
Cases __expression  Overexpression ) was 55.6%. The result
Item (n=81) Low  Over rate P showed that the POSTN
(n=15) (n=66) expression levels and
Gender positive rate in case
Male 42 9 33 7857%  0.490 0.573 group were higher than
Female 39 6 33 84.62% those in control group,
and that the differences
Age (year) between two groups
<25 33 4 29 87.87% 1.510 0.258 had statistical signifi-
>25 48 11 37 77.08% cance (x2 = 18.923, P<
Tumor size (cm) 0.01).
<3 36 7 29 80.56% 0.037 1.000
>3 45 8 37 82.22% Correlation of POSTN
Clinical stage MRNA expression lev-
+11 30 10 20 66.67%  6.930 0.016% els with clinical indexes
I 51 5 46 90.20% of osteosarcoma
Invasion site .
Distal femur 18 3 16 88.89% 0.087 0.668 Further apaly3|s of the
’ ) ’ relationship of POSTN
Proximal tibia 33 5 28 84.85% mRNA expression levels
Other sites 30 7 23 76.67% with the clinical indexes
Soft tissue infiltration of the cases manifested
Yes 48 5 43 89.58% 5.125 0.040%* that the differences of
No 33 10 23 69.70% POSTN expression lev-
Preoperative metastasis els in age, gender, tu-
Yes 33 2 31 93.94%  5.728 0.020* mor size and invasion
No 48 13 35 72.92% site of cases had no
*stands for statistical significance. statistical significance
(P>0.05).

Table 3. Association of POSTN mRNA expression
with survival time of osteosarcoma patients

Duration of Initial  Death cases Cases lost
follow-up/month cases during follow-up in follow-up
0~12 81 14 1
13~24 66 9 1
25~36 56 8 2
37~48 46 8 3
49~60 35 2 4
Results

Comparison of POSTN mRNA expression levels

The POSTN mRNA expression levels of the two
groups are shown in Table 1. There were 15
negative cases, 27 weak positive cases and
39 strong positive cases in 81 osteosarco-
ma cases with positive rate of 81.48%. The
control group had 36 negative cases, 26 weak
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According to the malignant degree, osteosar-
coma was divided into 3 levels in this study:
Level I and Il were in the low-grade osteosarco-
ma group while Level lll in the high-grade group.
The POSTN expression positive rate of the
above two groups was 66.67% and 90.20%
respectively and this difference was statistical-
ly significant (P<0.05). The soft tissue infiltra-
tion and preoperative metastasis analyses of
osteosarcoma patients with different POSTN
MRNA expression levels proved that the posi-
tive rate of POSTN mRNA expression was sig-
nificantly higher in osteosarcoma patients with
soft tissue infiltration than those without infil-
tration (89.58% vs. 69.70%) and statistical sig-
nificance existed in the difference (P<0.05); the
positive rate in patients with preoperative
metastasis (93.94%) was obviously higher than
that in patients without metastasis (72.92%),
and the difference was statistically significant
(P<0.05). The results are listed in Table 2.
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Figure 1. It showed the relationship between POSTN mRNA expression levels

and survival time of osteosarcoma patients.

Table 4. Cox regression multivariate analysis of prog-

nosis of 81 osteosarcoma patients
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coma was related to clinical
stages, soft tissue infiltration,
preoperative metastasis and
POSTN mRNA expressions.
The results can be found in
Table 4.

mRNAexpression

Discussion

POSTN gene located on
human chromosome 13q13.3
is about 36 kb long and
encodes periostin (PN) of 836
amino acids [15]. As a mem-
ber of fasciclin FASI super-
family, POSTN is also known
as osteoblast-specific factor 2
(OSF-2) [16]. Periostin, specifi-
cally secreted by interstitial
cells, mainly distributes in
extracellular matrix. It works
together with many extracel-
lular matrix proteins such as
type W collagen, fibronectin
and type | collagen to maintain the stabil-
ity of the extracellular matrix [17].

Factor P

OR (95% Cl)

Moreover, periostin takes part in the

Clinical stages
Soft tissue infiltration

0.034 2.103(1.060-4.175)
0.042 2.224 (1.029-4.808)
Preoperative metastasis 0.010 3.040 (1.307-7.072)
POSTN mRNA overexpression 0.000 6.478 (2.463-17.039)

recruitment, adhesion and migration of
cells, and regulates cell proliferation, dif-
ferentiation and apoptosis through multi-
ple signal transduction pathways, which is
closely correlated with the occurrence of

Relationship between POSTN mRNA expres-
sion levels and survival time of patients

Table 3 shows the relationship between POSTN
mRNA expression levels and the follow-up
results. In the 60-month follow-up, there were
41 death cases and 11 missing cases among a
total of 81 osteosarcoma subjects. During the
follow-up, the survival time of patients with low
POSTN mRNA expression levels was remark-
ably longer than that of patients with high lev-
els and the statistically significant difference in
survival time was observed (P<0.05) (Figure 1).

Cox regression analysis

Cox regression model was used to investigate
osteosarcoma-related factors, such as gender,
age, tumor size and position, clinical stages,
soft tissue invasion and preoperative metasta-
sis. We found that the prognosis of osteosar-
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many tumors [18, 19].

POSTN gene and its encoded periostin have
been proved by multiple researches to be
closely related to the occurrence, development
and metastasis of a variety of malignant tumors
in clinic [20, 21]. Sasaki H pointed out that the
serum periostin levels of patients of non-small
cell lung cancer and thymic carcinoma were sig-
nificantly high and had much to do with the
development and prognosis of tumors. In addi-
tion, the prognosis was worse in patients with
high POSTN mRNA expression levels than those
with low expression levels [22, 23]. Shao et al.
confirmed the positive expression of periostins
in breast carcinoma was correlated with low
degree of tumor cell differentiation, malignant
tumor progression and the prognosis of
patients [24]. Similar results were obtained on
head and neck cancer and on pancreas intra-
ductal papillary mucinous tumor [25, 26]. At
present, no research has been reported about
the association between POSTN mRNA expres-
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sion and osteosarcoma, therefore, the present
study chose to discuss this association.

The present study found that the expression
level of POSTN mRNA was low in control group
yet high in case group. The overexpression rate
of POSTN mRNA in case group was obviously
higher than that in control group (x? = 18.923,
P<0.01). The clinical data of osteosarcoma
patients, such as age, gender, tumor size and
invasion site, had no significant correlation
with POSTN mRNA expression levels. As for
tumor grade, the positive rate of POSTN mRNA
expression was remarkably higher in high-
grade osteosarcoma group than in low-grade
group (89.58% vs. 69.7%). Additionally, among
patients with soft tissue infiltration or preoper-
ative metastasis, the positive expression rate
of POSTN mRNA was comparatively higher, and
the differences had statistical significance
(P<0.05). The follow-up results demonstrated
the survival rate was higher in patients with low
expression levels than those with high levels.
With different POSTN mRNA expression levels,
patients had notably different survival times.
Moreover, the higher the POSTN mRNA overex-
pression was, the shorter the patients survived,
and the differences were statistically signifi-
cant (P<0.05). In addition to POSTN mRNA
expression levels, the clinical stages, soft tis-
sue infiltration and preoperative metastasis
were also served as the indicators of osteosar-
coma prognosis shown by Cox regression multi-
variate analysis.

To sum up, POSTN gene may have great influ-
ence on the occurrence, development and
prognosis of osteosarcoma. However, function-
al proteins play a direct role in living organisms,
and genes are likely to change during the
transcription process. Thus, the association
between POSTN gene and osteosarcoma
needs to be further investigated in terms of the
protein level.
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