
ONCOLOGY REPORTS  37:  1052-1058,  20171052

Abstract. The involvement of miR-367 in lung cancer devel-
opment remains unclear. In the present study, we analyzed 
the expression of miR-367 in tumor and adjacent tissue 
samples from 113 patients with non-small cell lung cancer 
(NSCLC) utilizing real-time PCR. miR-367 expression was 
significantly upregulated in the cancer tissues compared 
with non-cancer controls. Based on the median value of the 
miR-367 expression level, we divided the NSCLC patients 
into miR-367 high-expression and miR-367 low-expression 
groups. Overexpression of miR-367 was correlated with a 
poorer prognosis of NSCLC patients Chi-square (χ2) test 
showed a significant statistical correlation between tumor size, 
tumor stage, metastasis and miR-367 expression. Additionally, 
miR-367 expression was found to be negatively correlated 
with FBXW7 expression. Based on the above correlations, 
we performed a series of functional experiments to further 
confirm the effect of miR-367 on NSCLC. Our results indi-
cated that miR-367 may be involved in the development and 
progression of NSCLC by promoting proliferation and inva-
sion and impeding apoptosis in NSCLC cells. Furthermore, 
FBXW7 was identified as a potential target of miR-367, and 
FBXW7 silencing partially compromised the invasive, prolif-
erative and migratory capacities in the cells with low miR-367 
expression. Thus, the miR-367/FBXW7 axis may be involved 
in the development and progression of NSCLC and may be 
valuable as a therapeutic target for the treatment of human 
NSCLC, especially cancers with high invasive potential.

Introduction

Lung cancer is the first leading cause of cancer-related deaths 
worldwide (1,2). More than 75% of lung cancers are non-small 
cell lung cancer (NSCLC) (3,4), and only a handful of NSCLC 
patients are diagnosed at the early stage (5). To date, the main 
treatment for NSCLC is surgical resection, while the relapse 
rate after surgery is very high and stage II-III patients are 
treated with adjuvant chemotherapy, which has been shown 
to finitely improve patient survival in several randomized 
clinical trials (3,6). Although there has been great advances 
in traditional treatments, such as modus operandi and supple-
mentation with adjuvant chemotherapy, a considerable number 
of patients with NSCLC are diagnosed at an advanced stage 
resulting in poor prognosis (7,8). Therefore, novel bio-targets 
for therapeutic approaches to prevent cancer cell invasion and 
metastasis are critical for NSCLC treatment (9,10).

It has been reported that FBXW7 acts as a tumor suppressor 
in several types of cancers and targets multiple transcriptional 
activators and proto-oncogenes for ubiquitin-mediated degra-
dation (11), including cyclin E, c-Myc (12,13), Notch (14), 
c-Jun (15), p53, mammalian target of rapamycin, and 
MCL1 (16,17). Abnormal expression of the FBXW7 gene 
is found in ovarian, breast, endometrial, renal, lymphoma 
and colorectal cancers (18-24). Therefore, altered expres-
sion of FBXW7 is recognized as one of the major causes of 
carcinogenesis or cancer development. Previous studies have 
clarified that loss of FBXW7 is significantly associated with 
a poor prognosis in breast cancer, gastric cancer, and glioma. 
Similarly, low expression of FBXW7 was reported to be 
correlated with a poor prognosis in NSCLC (25). However, 
the specifical mechanism underlying the above correlation 
remains unknown.

MicroRNAs (miRNAs) are a large class of endogenous 
non-coding RNAs that regulate human gene expression (26). 
Increasing evidence suggests that miRNAs can act as onco-
genes or tumor suppressors during the development and 
progression of cancers through sequence-specific binding to 
their mRNA targets (27). These miRNAs play a vital role in a 
wide variety of complex biological processes, including cellular 
development and differentiation, but investigations have only 
begun to verify their significance in carcinogenesis. Given 
the critical correlations between FBXW7 and the prognosis 
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of NSCLC (28), we hypothesized that FBXW7 is regulated 
by miRNAs at the post-transcriptional level. In our previous 
study, we identified miR-367 as a regulator of FBXW7 expres-
sion in human NSCLC cells. Our findings demonstrated that 
miR-367 promoted the invasion and metastasis and prevented 
the apoptosis of NSCLC cells via direct regulation of FBXW7. 
In addition, we also focused on the correlation between 
miR-367 and prognosis of NSCLC and found that miR-367 
may be a potential biomarker for predicting the survival of 
NSCLC patients.

Materials and methods

Clinical tissues and cell culture. We analyzed tumor speci-
mens from 113 patients with lung cancer who underwent 
surgery for excision of a primary tumor at the Department 
of Thoracic Surgery, The First Affiliated Hospital of Nanjing 
Medical university (Nanjing, China). Written informed 
consent was obtained from the patients, in accordance with 
the institutional guidelines, before sample collection, and the 
study was approved by the Committees for the Ethical Review 
of Research at Nanjing Medical university. Fresh-frozen and/
or formalin-fixed and paraffin-embedded samples were used 
for miR-367 and FBXW7 expression analysis. The human lung 
cancer cell lines H226, H1792, and A549 were cultured in 
RPMI-1640 medium supplemented with 10% FBS (both from 
Invitrogen Life Technologies, Carlsbad, CA, USA), 100 U/ml 
penicillin, and 100 µg/ml streptomycin in a 5% CO2/95% air at 
37˚C. These cell lines were obtained from the American Type 
Culture Collection (ATCC; Manassas, vA, uSA).

Plasmids and transfection. Luciferase constructs were gener-
ated by ligating oligonucleotides containing the wild-type or 
mutant putative target site of the FBXW7 3'-uTR into the 
luciferase reporter plasmid pEZX-MT01 vector (GeneCopoeia, 
Inc., Rockville, MD, uSA) downstream of the luciferase gene. 
FBXW7 CDS sequences were cloned into the pcDNA3 vector. 
All sequences were completely sequenced. We conducted the 
transfections by using a Lipofectamine 2000 kit (Invitrogen). 
Cell lines were transfected with miR-367 mimics or inhibi-
tors and their controls (GenePharma, Shanghai, China). 
The short interfering RNAs targeting FBXW7 (Santa Cruz 
Biotechnology, Inc., Santa Cruz, CA, uSA) were transfected 
into cells using Lipofectamine 2000 reagent (Invitrogen) 
according to the manufacturer's instructions. The transfection 
efficiency is >70% (microRNA) and 60% (plasmid) (data not 
shown).

RNA isolation and real-time PCR. Total RNA was isolated 
from tissues and cells using TRIzol (Invitrogen) and small 
RNA enrichment was conducted using a miRvana miRNA 
isolation kit (Ambion, Inc., Austin, TX, USA), according to the 
manufacturer's instructions. Small RNAs were reverse tran-
scribed to cDNA using the TaqMan MicroRNA reverse 
transcription kit (Applied Biosystems, San Diego, CA, uSA) 
according to the manufacturer's instructions. Then cDNA was 
used as a template for the real-time PCR amplification. Real-
time PCR was run on a StepOnePlus™ real-time PCR 
instruments (Applied Biosystems). The primers used are avail-
able upon request. Real-time PCR using SYBR-Green (Takara 

Bio, Inc., Otsu, Japan) was performed to compare the relative 
expression levels of FBXW7 mRNA according to the manu-
facturer's instructions. For miR-367 real-time PCR, a 
commercial Hairpin-it™ miRNAs qPCR Quantification kit 
with primers was purchased from GenePharma. The primers 
for the mRNAs for real-time PCR are: FBXW7 forward, 
5'-GGCCAAAATGA TTCCCAGCAA-3' and reverse, 
5'-ACTGGAGTTCGTGAC ACTGTTA-3'.

Western blot assay. Total proteins were extracted from the 
cultured cells or tissues and quantified using a BCA protein 
assay kit (Beyotime, Jiangsu, China) with BSA as a standard. 
Equal amounts of protein from different cells were separated 
by 10% SDS-PAGE and transferred to a PVDF membrane. The 
membranes were blocked with 5% BSA (5% w/v in PBS + 0.1% 
Tween-20) and incubated with primary antibodies at room 
temperature. The antibodies against FBXW7 and GAPDH 
were used according to the manufacturer's instructions 
(Santa Cruz Biotechnology, Inc.). After using the secondary 
antibodies (Santa Cruz Biotechnology, Inc.) at 1:2,000 (v/v) 
dilutions in PBS + 0.1% Tween-20, the signals were detected 
by the SuperSignal West Pico Chemiluminescent Substrate kit 
(Pierce Biotechnology, Inc., Rockford, IL, uSA) according to 
the manufacturer's instructions.

Luciferase assay. H226 and H1792 cells were co-trans-
fected with the luciferase reporter plasmid pEZX-MT01 
(GeneCopoeia, Inc.), and the miRNA-367 and controls. 
Twenty-four hours after transfection, firefly and Renilla 
luciferase activities were measured using a Luc-Pair™ miR 
Luciferase Assay kit (GeneCopoeia, Inc.). Each transfection 
was performed in triplicate and repeated three times.

Cell proliferation and apoptosis assay. Cell proliferation 
was performed with Cell Counting Kit-8 (CCK-8) (Dojindo, 
Tokyo, Japan). According to the instructions, CCK-8 reagent 
was added at 0, 24, 48 and 72 h respectively after seeding 
4x103 cells/well in a 96-well plate, and incubated at 37˚C for 
2 h. The optical density (OD) at 450 nm was detected using 
a microplate reader (Bio-Rad Laboratories, Richmond, CA, 
uSA). Apoptosis was evaluated using an Annexin v/PI assay 
kit (Miltenyi Biotec, Bergisch Gladbach, Germany) according 
to the manufacturer's instructions. Flow cytometry with a 
FACSCalibur (BD Biosciences, San Jose, CA, USA) was 
performed to evaluate the result.

Transwell invasion assay. Cell invasion assays were evaluated 
using Transwell cell plates (Corning Costar, Inc., Corning, 
NY, USA) and 8-µm pore size Matrigel invasion chambers 
(BD Biosciences) according to the manufacturer's instruc-
tions (29). Cells (1.0x104) were seeded in serum-free medium 
into the upper chamber and allowed to invade towards 10% FBS 
in the lower chamber. After a 24-h incubation at 37˚C and 5% 
CO2, the cells invaded through the membrane and adhered to 
the underside of the membrane. Then the invaded and migrated 
cells were fixed and stained with crystal violet. The images 
were acquired by using NIS Elements image analysis software 
(Nikon, Tokyo, Japan). For the membrane images, we calculated 
the number of migrated cells using image analysis software 
Image-Pro Plus 6.0 (Media Cybernetics, Bethesda, MD, USA).
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Statistical analysis. All results are expressed as the mean ± SD. 
The Student's t-test was used to analyze significant differences 
between samples. The correlation between miR-367 and 
FBXW7 expression levels was determined by calculating the 
Spearman's correlation coefficient. All the histograms were 
constructed using performing GraphPad Prism, version 4.0 
(GraphPad Software, Inc., La Jolla, CA, uSA). P<0.05 indi-
cates a statistically significant result.

Results

Clinicopathological significance of miR-367 in NSCLC. We 
examined the expression level of miR-367 in 113 NSCLC clin-
ical samples by utilizing real-time PCR, with quantified values 
used to calculate miR-367/u6 ratios. Our results demonstrated 
that the relative expression level of miR-367 was significantly 
higher in the cancer tissues compared with the level noted in 
the non-cancer tissues (Fig. 1A). Based on the median value 
of the miR-367 expression level, we divided the 113 NSCLC 
patients into two groups: miR-367 high-expression group 
(57 cases) and miR-367 low-expression group (56 cases). Then, 
we performed Chi-square (χ2) tests to explore the association 
between the clinicopathological characteristics and miR-367 
expression. The findings are summarized in Table I. There 
were significant differences in tumor size, tumor stage and 
metastatic status between the groups.

miR-367 is a negative regulator of FBXW7 in NSCLC and 
miR-367 modulates FBXW7 expression by directly targeting 
its 3'-UTR. Increasing evidence indicates that FBXW7 is 
significantly associated with the prognosis of NSCLC patients. 
Therefore, we hypothesized that miR-367 is involved in the 
regulation of FBXW7. Then, we assessed the expression level 
of FBXW7 in the 113 NSCLC tissues via real-time PCR and 
found that the FBXW7 expression level in the cancer tissues was 
obviously lower than that in the non-cancer tissues (Fig. 1B). 
Pearson's correlation analysis demonstrated that the FBXW7 
expression level was negatively correlated with the expression 
level of miR-367 in NSCLC (Fig. 1C). 

To investigate the association between miR-367 and 
NSCLC, we transfected human NSCLC H228 and H192 
cells with miR-367 mimics to upregulate the expression 
of miR-367, and then we assessed the expression levels of 

miR-367 and FBXW7 using real-time PCR. The results 
showed that miR-367 expression was upregulated (data not 
shown) while FBXW7 was significantly downregulated 
compared with the negative control cells. Notably, the expres-
sion of FBXW7 in the A49 NSCLC cells with downregulated 
miR-367 was obviously upregulated (Fig. 2A). The miRNA 
prediction programs, TargetScan (http://www.targetscan.
org) and miRanda (http://www.microrna.org), were utilized, 
which predicted that a fragment of the FBXW7 3'-untrans-
lated region (3'-UTR) contained a putative miR-367 binding 

Table I. Correlation between miR-367 expression and clinico-
pathological characteristics of the NSCLC patients (n=113).

  miR-367 low miR-367 high
 All expression expression P-value
Characteristics patients (< mediana) (≥ mediana) (χ2 test)

Total cases (N) 113 56 57
Age (years)
  <60 46 23 23 0.938
  ≥60 67 33 34
Gender
  Male 59 28 31 0.641
  Female 54 28 26
Histology
  AC 69 33 36 0.645
  SCC 44 23 21
Tumor size
  T1-T2 36 23 13 0.037b

  T3-T4 77 33 44
Tumor stage
  I-II 39 25 14 0.025b

  III-Iv 74 31 43
Metastasis
  Yes 30 20 10 0.029b

  No 83 36 47

aThe median expression level of miR-367 was used as the cut-off. AC, 
adenocarcinoma; SCC, squamous cell carcinoma. bP<0.05.

Figure 1. Expression of miR-367 and FBXW7 in NSCLC cases. Representative real-time PCR analysis of (A) miR-367 and (B) FBXW7 expression in tumor 
tissues and matched paratumor tissues is shown. n=113. values are expressed as median with interquartile range; *P<0.05 by t-test. (C) The correlation between 
miR-367 and FBXW7 mRNA expression in NSCLC cases was evaluated using Spearman's correlation analysis. n=113; P<0.001.
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Figure 2. miR-367 downregulates FBXW7 expressions by directly targeting its 3'-UTR. (A) NSCLC cells were transfected with control or miR-367 and 
anti-miR-367 inhibitors. Twenty-four hours later, the expression levels of FBXW7 mRNA and protein were evaluated using real-time PCR and western blot 
analysis, respectively. (B) Human FBXW7 3'-UTR fragment containing the wild-type (WT) or mutant miR-367-binding sequence was cloned downstream 
to the luciferase reporter gene. (C) H226 and H1792 cells were co-transfected with the negative control (NC) or miR-367 mimics and the luciferase reporter 
construct containing the WT or mutant FBXW7 3'-uTR (MuT). For each experiment, the results were normalized to the luciferase activity detected in the 
cells transfected with the control vector. The results obtained from three independent experiments are presented as the mean ± SD. NS, not significant. *P<0.05 
by t-test.

Figure 3. miR-367 promotes proliferation and invasion and inhibits apoptosis in NSCLC cells. (A) Proliferation assays were performed in the NSCLC H226 
and H1792 cells transfected with the miR-367 mimics, the A549 cells transfected with the anti-miR-367 inhibitor and the control cells. Data are presented as 
mean ± SD. (B) Apoptosis assays were performed using in the NSCLC H226 and H1792 cells transfected with the miR-367 mimics, the A549 cells transfected 
with the anti-miR-367 inhibitor and the control cells. Flow cytometry was performed to analysis cell apoptosis. (C) Invasion assays were performed in the 
NSCLC H226 and H1792 cells transfected with the miR-367 mimics, the A549 cells transfected with the anti-miR-367 inhibitor and the control cells. The 
number of cells that passed through the membrane was counted in eight fields. The results obtained from three independent experiments are presented as the 
mean ± SD. *P<0.05 by t-test.
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site. To further confirm the prediction, miR-367 mimics were 
co-transfected with a luciferase reporter construct containing 
wild-type and mutant FBXW7 3'-uTR (Fig. 2B). As shown 
in Fig. 2C, we co-transfected the miR-367 mimics with the 
luciferase reporter construct containing wild-type or mutant 
FBXW7 3'-uTR, and the cells transfected with the miR-367 
mimics had downregulated luciferase activity compared with 
transfection with the control. Together, the results indicated 
that miR-367 is a potential regulator of FBXW7.

miR-367 promotes proliferation and invasion and inhibits 
apoptosis in NSCLC cells. The significant correlation between 
miR-367 expression and clinicopathological characteristics 
of the NSCLC cases suggested that miR-367 may play a vital 
role in the development and progression of NSCLC. Based 
on the expression pattern of miR-367, the influence of the 
overexpression of miR-367 on cell proliferation, apoptosis, and 
invasion was examined in human NSCLC cell lines H229 and 
H1792. The cell lines were transfected with miR-367 mimics 
and the expression of miR-367 was confirmed by real-time PCR 
(data not shown). The results demonstrated that upregulation 
of miR-367 promoted the proliferation, invasion and prevented 
the apoptosis ability compared with the negative control in 
NSCLC cells (Fig. 3). Moreover, to further investigate the 
effects of miR-367 in vitro, we transfected NSCLC A549 cells 
with miR-367 inhibitors to downregulate miR-367 expression. 

Results of the loss-of-function experiments indicated 
that downregulation of miR-367 prevented proliferation, 
invasion and induced apoptosis compared with the negative 
control (Fig. 3). Taken together, our findings verified that 
miR-367 could promoted proliferation, invasion and inhibit 
apoptosis in NSCLC cells.

FBXW7 mediates the function of miR-367 in NSCLC cells. 
Given the correlation between miR-367 and FBXW7, we 
performed a rescue experiment to further examine whether 
the functional effects of miR-367 on NSCLC cell lines was 
exerted via targeting FBXW7. According to our previous 
results, FBXW7 was downregulated in the NSCLC cells 
which were then transfected with miR-367 mimics. Therefore, 
we co-transfected NSCLC cell lines, H226 and H1792, with 
pcDNA3-FBXW7 and miR-367 mimics. The transfection cells 
transfected with the miR-367 mimics and the co-transfected 
cells with the vector control and miR-367 mimics were used 
as the control groups. The proliferation assay showed that 
overexpression of FBXW7 partially abolished the promotion 
of cell proliferation induced by miR-367 (Fig. 4A). Then, 
we performed an apoptosis assay. The results indicated that 
apoptosis partially increased when H226 and H1792 cells 
were co-transfected with pcDNA3-FBXW7 and miR-367 
mimics (Fig. 4B). Similarly, invasive ability was reversed to 
some extent when FBXW7 was  overexpressed in the cells with 

Figure 4. FBXW7 mediates the carcinogenesis-promoting function of miR-367 in NSCLC cells. (A) Proliferation assays were performed using NSCLC cells 
co-transfected with miR-367 mimics and FBXW7-expressing vector, or co-transfected with anti-miR-367 inhibitors and FBXW7 siRNA (siFBXW7). (B) Flow 
cytometric assay was performed to analyze cell apoptosis. (C) Invasion assays were performed in the NSCLC cells. The number of cells that passed through 
the membrane was counted in eight fields. The results obtained from three independent experiments are presented as the mean ± SD. *P<0.05 by t-test.
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high-expression of miR-367 compared to the control (Fig. 4C). 
Moverover, we co-transfected human NSCLC cell line A549 
with siRNA-FBXW7 and miR-367 inhibitors. Then, we 
performed the proliferation, apoptosis, and Transwell invasion 
assay. Notably, the findings indicated that proliferation, 
apoptosis, and invasion were reversed to some extent when 
we silenced FBXW7 in cells with low expression of miR-367 
compared to the control (Fig. 4). In conclusion, these results 
indicated that the effect of miR-367 on NSCLC cell lines was 
partially dependent on FBXW7.

Discussion

Our present study demonstrated that miR-367 was obviously 
upregulated in human NSCLC cancer tissues compared 
with that in the corresponding non-cancer tissues, and that 
the NSCLC patients with a high miR-367 expression had a 
significantly poorer prognosis than those with a low expres-
sion. Pearson's correlation analysis also provided evidence 
that a negative association existed between the expression 
of miR-367 and the FBXW7 protein in NSCLC patients. 
Furthermore, increasing evidence indicates that FBXW7 
is significantly associated with the prognosis of cancer 
patients (25,30-32). These findings suggest that the overex-
pression of miR-367 correlates with the poor prognosis of 
NSCLC patients, possibly due to the repression of the func-
tion of the FBXW7 protein.

Research has found that FBXW7-deficient mice 
died in utero of vascular abnormalities at embryonic 
days 10.5-11.5 (33). Additionally, although p53-deficient 
mice do not develop tumors, knockdown of FBXW7 verifies 
the tumor profile in p53-deficient mice and that they develop 
lung cancer (34). Moreover, suppression and mutation of 
FBXW7 have been reported to be involved in various types of 
malignancies (35-37). A number of studies have indicated that 
the loss or mutation of FBXW7 may exert a vital role in the 
development and progression of lung carcinogenesis. FBXW7 
functions as a tumor regulator by controlling the expression 
of oncoproteins such as cyclin E, MYC, TOP2A, MCL1, and 
P53 which are all correlated with tumor development and 
progression (12,13). These data, together with the correlation 
of FBXW7 between the prognosis of patients with tumors, 
suggest that FBXW7 functions as a tumor suppressor in 
human tumorigenesis. In the present study, we found that the 
expression of FBXW7 was significantly downregulated in the 
NSCLC clinical samples compared with the control and the 
expression levels of FBXW7 in cancer tissues were negatively 
associated with miR-367. As is well known, miRNAs modulate 
the expression of their target genes at the post-transcriptional 
level (38). They prevent their translation by directly binding 
to the corresponding complementary sequences of their target 
mRNAs, thereby downregulating protein expression. Many 
studies indicate that abnormal expression of miRNAs is 
associated with various human diseases, including malignan-
cies (39-42). For instance, Lei et al identified the oncogenic 
function of miR-92b in NSCLC through targeting reversion-
inducing cysteine-rich protein with Kazal motifs (RECK). 
Zhang et al reported that miR-150 promoted the proliferation 
of NSCLC cells by targeting p53 (43). In contrast, miR-638 
and miR-625 act as tumor suppressors via targeting sex 

determining region Y (SRY)-box 2 (SOX2), respectively (44). 
However, whether FBXW7 is post-transcriptionally regulated 
by miR-367 remains unclear. Therefore, we aimed to identify 
whether miR-367 was involved in the regulation of FBXW7. 
Notably, via using miRNA prediction programs, we found 
that a fragment of the FBXW7 3'-uTR contained the puta-
tive miR-367 binding site. To further confirm the prediction, 
miR-367 mimics were co-transfected with a luciferase reporter 
construct containing wild-type FBXW7 3'-uTR. Our results 
indicated that transfection with miR-367 mimics downregu-
lated luciferase activity compared with transfection with NC. 
Furthermore, the inverse experiments further confirmed the 
above results, suggesting that miR-367 is a potential regulator 
of FBXW7. Therefore, we focused on miR-367 that may have 
significant effects on the progression and development of 
NSCLC. χ2 tests showed a significant statistical correlation 
between tumor size, tumor stage, metastasis and miR-367 
expression. Based on the above correlation, we performed a 
series of functional experiments to test the effect of miR-367 
on NSCLC cells. Our results demonstrated that overexpres-
sion of miR-367 promoted proliferation, invasion and inhibited 
apoptosis in various types of NSCLC cell lines. We first 
demonstrated that overexpression of miR-367 was correlated 
with a poorer prognosis of NSCLC patients. Because of the 
function of FBXW7 in cancers, we developed a series of rescue 
experiments to further study whether the functional effect 
of miR-367 on NSCLC cell lines was exerted via targeting 
FBXW7. Our findings confirmed our hypothesis that prolifera-
tion, invasion and apoptosis were reversed to some extent when 
we silenced FBXW7 in cells with low expression of miR-367 
compared to the control. Additionally, we also confirmed that 
high miR-367 expression and low FBXW7 expression could 
serve as independent prognostic factors, respectively.

In conclusion, we identified and characterized the miR-367/
FBXW7 axis, which is involved in proliferation, apoptosis and 
invasion of NSCLC cells. Based on our findings, miR-367 and 
FBXW7 may act as a therapeutic target for the treatment of 
human NSCLC, especially cancers with high invasive poten-
tial. Additionally, miR-367 and FBXW7 expression could 
respectively serve as independent prognostic factors.
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