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Association of miR-100 expression with clinicopathological
features and prognosis of patients with lung cancer
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Abstract. The expression of microRNA (miR)-100 in
non-small cell lung cancer (NSCLC) and its association
with clinicopathological features and poor prognosis were
investigated. A total of 283 patients with NSCLC were
enrolled in The First Hospital of Jiaxing from February 2013
to April 2015. Total RNA was extracted from cancer tissues
and corresponding adjacent normal tissues. The expression
of miR-100 was detected by RT-qPCR. Association between
the expression level of miR-100 with clinicopathological
features and prognosis of NSCLC were analyzed. The
expression level of miR-100 in NSCLC tissues was lower than
that in the normal tissues (P<0.05). According to the median
expression level of miR-100 in cancer tissue, patients were
divided into the high expression and low expression groups.
Cross-tabulation analysis showed that the expression level of
miR-100 was significantly associated with patients' age, TNM
stage, metastasis and histological type (P<0.05), but not with
sex (P>0.05). The proportion of patients with low miR-100
expression was higher in patients who died than in those who
survived (P<0.05). Univariate prognostic analysis showed that
miR-100 expression, age, TNM staging, and metastasis may be
risk factors for poor prognosis in patients with NSCLC. Cox
multivariate regression analysis showed that the downregulated
miR-100 expression, advanced TNM stage, and metastasis
were independent risk factors for poor prognosis of NSCLC.
The relatively low expression level of miR-100 in NSCLC is
associated with poor prognosis of patients. Therefore, miR-100
shows potential as a prognostic marker for NSCLC.
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Introduction

Lung cancer develops from the respiratory system. Incidence
and mortality rate of lung cancer ranks first among all
malignancies in the world. With the aggregated environmental
pollution, increased number of smokers and growth of aging
population, incidence of lung cancer shows an increasing
trend (1,2). Lung cancer affects 1.6 million individuals every
year, and this number is still increasing. As the most common
type of lung cancer, non-small cell lung cancer (NSCLC)
accounts for 80-85% of all the cases (3.4).

Radiotherapy and chemotherapy are conventional treat-
ments for NSCLC. However, chemotherapy has been proved
to be ineffective in improving the survival of patients (5,6). In
recent years, studies on patients with stage II and IIIa NSCLC
have shown that postoperative radiotherapy significantly
shortens patients' survival time. Therefore, identification of
novel therapeutic targets is urgently needed (7,8). miRNAs are
widely expressed in eukaryotic cell organisms and regulate
cell proliferation, differentiation, and apoptosis. Abnormal
changes in miRNA biosynthesis are involved in a variety of
pathophysiological processes (9,10). Chen et al (11) reported
that the downregulation of miR-100 is closely related to the
progression and prognosis of hepatocellular carcinoma.
Xu et al (12) found that miR-100 is downregulated in human
bladder epithelial carcinoma and that the elevated miR-100
expression in bladder cancer cells inhibits cell proliferation
and migration.

However, the involvement of miR-100 in lung cancer still
has not been reported. In this study, the expression of miR-100
in 283 patients with NSCLC was investigated and the associa-
tion with patients' clinicopathological features was investigated
to study the effects of miR-100 on patient prognosis.

Patients and methods

Subjects. A total of 283 patients with NSCLC were selected
from February 2013 to April 2015 in The First Hospital of
Jiaxing (Jiaxing, China). The patients included 128 males
and 155 females, with a mean age of 56.32+11.03 years. All
patients were pathologically diagnosed as NSCLC, including
176 patients with invasive adenocarcinoma, 70 patients with
squamous cell carcinoma and 37 large cell carcinoma. None
of the patients had previous history of a tumor. Patients with
organ dysfunction such as liver or kidney, abnormal bleeding
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Table I. Primer sequences.

Variables Forward primers Reverse primers

miR-100 5'-CGACGAGGC
GTTGCCTGCACC-3'

U6 5'-CGCTTCGGC
AGCACATATAC-3'

5'-CCATCGATG
GAATCTTTAAC-3
5'-TTCACGAAT
TTGCGTGTCAT-3'

miR-100, microRNA-100.

or abnormal coagulation function were excluded. All the
patients have complete clinical and follow-up data. Patients
who received treatment, patients with large tumors, patients
with other pulmonary or chest wall disease, and patients who
died of other diseases were excluded. This study was approved
by the Ethics Committee of The First Hospital of Jiaxing. All
patients or their families signed an informed consent.

Extraction of total RNA. Total RNA was extracted from cancer
and normal adjacent tissues using TRIzol reagent (Shanghai
Mingjing Biotechnology Co., Ltd.) according to the manu-
facturer's instructions. A micro-ultraviolet spectrophotometer
MDI1000 (Thmorgan Biotechnology Co., Ltd.) was used to
measure the concentration and analyze the purity of RNA
samples, and 3% agarose gel electrophoresis (Jingke Chemical
Technology Co.,Ltd.) was used to analyze the integrity of RNA.

Total RNA was subjected to reverse transcription (45°C
for 45 min and 95°C for 5 min) to synthesize cDNA, followed
by preparation of PCR reaction system using fluorescence
quantitative SYBR-Green PCR kit (cat. no. 4364344; Thermo
Fisher Scientific, Inc.). PCR reaction conditions were: 95°C for
10 min, followed by 95°C for 10 sec, 60°C for 20 sec, 72°C for
10 sec, and 72°C for 5 min. U6 was used as an endogenous
control, and each experiment was performed 3 times. Data
were analyzed by the 2244 method (13). Primers were synthe-
sized by Suzhou Yaxun Biotechnology Co., Ltd. The primer
sequences are shown in Table I.

Observation indicators. Association between the expression
of miR-100 and clinicopathological features of NSCLC were
explored. All patients were followed up for a maximum of
60 months. The association between miR-100 expression and
survival was analyzed.

Statistical analysis. SPSS19.0 [AsiaAnalytics (formerly SPSS
China)] was used for all statistical analyses. Enumeration data
were expressed as rate and compared by y test. Measurement
data were expressed as mean + standard deviation and normal
distribution was tested by K-S test. Normal distribution measure-
ment data were compared by t-test, and non-normal distribution
data were compared by Chi-square test. Association between
the miR-100 expression and clinicopathological features of
patients were analyzed by cross-tabulation analysis. Univariate
analysis was performed using Kaplan-Meier analysis and the
log-rank test. Multivariate analysis was performed using the
Cox model for multivariate analysis. P<0.05 was considered to
indicate a statistically significant difference.
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Table II. General information.
Variables No. (%)
Sex [n (%)]
Male 128 (45.23)
Female 155 (54.77)
Age 56.32+11.03
Histological type [n (%)]
Invasive adenocarcinoma 176 (62.19)
Squamous cell carcinoma 70 (24.73)
Large cell carcinoma 37 (13.07)
TNM stage [n (%)]
| 113 (39.93)
11 71 (25.09)
111 88 (31.10)
v 11 (3.89)
Follow-up time (month)
Median follow-up time 31
Mean follow-up time 25.32+14.33
Follow-up results [n (%)]
Survival
Metastasis 15 (5.30)
Non-metastasis 113 (39.93)
Death
Metastasis 135 (47.70)
Non-metastasis 20 (7.07)

TNM, tumor-node-metastasis.
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Figure 1. Comparison of miR-100 expression levels in cancer and adjacent
normal tissues in patients with NSCLC. RT-qPCR results showed that
miR-100 expression level was significantly lower in cancer tissues than in
adjacent tissues (0.429+0.004 vs. 1.292+0.013, P<0.05). "P<0.05; NSCLC,
non-small cell lung cancer; miR-100, microRNA-100.

Results

General information. Among the 283 NSCLC patients,
there were 176 invasive adenocarcinoma, 70 squamous
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Table III. Association between miR-100 expression and clinicopathological features.

Variables Low expression High expression x> value P-value

Cases 170 113

Sex 1.134 0.233
Male 75 53
Female 95 60

Age 2.050 0.042
<56.32 years 71 59
>56.32 years 99 54

TNM stage 2.039 0.041
I+II 101 83
I+1V 69 30

Metastasis 8.138 0.001
Yes 145 5
No 25 108

Histological type 2012 0.045
Invasive adenocarcinoma (n=176) 113 63
Squamous cell carcinoma (n=70) 36 34
Large cell carcinoma (n=37) 21 16

Follow-up results 2.349 0.019
Survival 61 67
Death 109 46

miR-100, microRNA-100; TNM, tumor-node-metastasis.

cell carcinoma, and 37 large cell carcinoma. According to
TNM staging, 113 patients were in stage I, 71 in stage II,
88 in stage III, and 11 in stage I'V. Follow-up time was no
more than 60 months, and median was 31 months, and mean
follow-up time was 25.32+14.33 months. During follow-up,
155 patients died and lymph node metastasis occurred in
150 patients (Table II).

Expression of miR-100 in cancer tissues and adjacent healthy
tissues of NSCLC patients. RT-qPCT results showed that the
miR-100 expression level was significantly lower in tumor
tissues than in adjacent tissues (0.429+0.004 vs. 1.292+0.013,
P<0.05, Fig. 1).

Association between miR-100 expression and clinicopatho-
logical features. According to the median expression level of
miR-100 in cancer tissue (0.413), patients were divided into
the high expression and low expression groups. Results of
cross-tabulation analysis showed that the low expression level
of miR-100 was associated with the patients' age, TNM stage,
metastasis, histological type (P<0.05), but not sex (P>0.05).
The proportion of patients with low miR-100 expression
was higher in patients who died than in those who survived
(P<0.05; Table I1I).

Univariate and multivariate analysis of association between
miR-100 expression and prognosis using Kaplan-Meier
analysis and the log-rank test. Cox single factor regression
analysis was performed on 283 patients. Univariate prognostic

analysis showed that the miR-100 expression level, age, TNM
staging, and metastasis may be risk factors for poor prognosis
in patients with NSCLC. Cox multivariate regression analysis
showed that the low miR-100 expression levels, advanced
TNM stages and tumor metastasis are independent risk factors
for poor prognosis of NSCLC (Tables IV and V).

Discussion

Occurrence and development of NSCLC, including
adenocarcinoma, squamous cell carcinoma, and large cell
carcinoma, are closely related to internal gene expression
and external environment (14). miR-100 is located on human
chromosome 11q24.1 position, and its nucleic acid sequence
is highly conserved, and may be closely related to the growth
and development of human body (15). Studies have shown that
miR-100is closely associated with the occurrence,development,
invasion and metastasis of colorectal, endometrial and breast
cancers (16-18). In this study, we explored the expression and
clinical significance of miR-100 in patients with NSCLC with
an expectation of providing a new target for clinical treatment
and prognosis assessment of this disease.

Results of this study showed that the expression level of
miR-100 was significantly lower in cancer tissues of NSCLC
patients than in normal adjacent tissues. Therefore, we
hypothesized that miR-100 may act as a tumor suppressor
gene in this disease. Huang et al (19) found that the miR-100
expression was low in cancerous tissues of patients with
pancreatic cancer. Leite er al (20) also showed that miR-100
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Table I'V. Univariate and multivariate analysis of association between miR-100 expression and prognosis.
Univariate analysis
Variables HR (95% CI) P-value
miRNA-100 (low vs. high) 1.648 (1.122-2.896) 0.010
Sex (male vs. female) 1.012 (0.797-1.620) 0.559
Age (<56.32 vs. =56.32 years) 1.132 (1.028-1.715) 0.014
TNM stages (I and II vs. III and IV) 2.821 (1.346-2.857) 0.013
Metastasis (yes vs. no) 3.053 (1.282-7.323) 0.011
Histological type (ACC vs. SCC) 0.921 (0.831-1.525) 0.325
miR-100, microRNA-100; TNM, tumor-node-metastasis; ACC, invasive adenocarcinoma; SCC, squamous cell carcinoma.
Table V. Multivariate analysis of association between miR-100 expression and prognosis.
Multivariate analysis
Variables HR (95% CI) P-value
miRNA-100 (low vs. high) 1.328 (1.022-2.416) 0.006
TNM stages (I and II vs. III and IV) 2.231 (1.357-2.547) 0.005
Metastasis (yes vs. no) 3.053 (1.282-7.323) 0.011

miR-100, microRNA-100; TNM, tumor-node-metastasis.

functions as a tumor suppressor gene in patients with prostate
cancer. In this study, we analyzed the association between the
expression level of miR-100 and clinicopathological features
of patients with NSCLC. We found that the low expression
level of miR-100 was associated to the patients' age, TNM
stage, metastasis, and histological type. The involvement
of miR-100 in NSCLC still has not been well studied.
Chen et al (11) found that the low expression of miR-100 was
closely associated with clinical grade, lymph node metastasis,
and TNM stages of hepatocellular carcinoma. Consistent
with this study, we also found that advanced tumor stages and
tumor metastasis were associated with the low expression level
of miR-100. However, Chen et al (11) reported no significant
association between the low expression of miR-100 and the
age of the patients, which may be explained by the number
of subjects included in this study. We also analyzed the
association between miR-100 expression and patients' 5-year
follow-up results. We found that the proportion of patients
with low miR-100 expression was higher in patients who died
than in those who survived. Therefore, we hypothesize that
the low expression level of miR-100 is closely related to the
patients' age, TNM staging, metastasis, histological type, and
affects the prognosis of patients.

We analyzed the expression level of miR-100 and prog-
nosis of patients. Analysis of the results showed that the low
expression of miR-100, advanced TNM stage and metastasis
are independent risk factors for NSCLC. A meta-analysis
carried out by Chen et al (21) showed that expression of
miR-100 is associated with the survival of cancer patients and
may be a clinical prognostic factor for cancer. Cao et al (22)

also found that the low expression of miR-100 may be a
prognostic risk factor for bladder cancer. Similar results
were found in this study, indicating that expression level of
miR-100 may serve as a predictor of prognosis of NSCLC.
Our study provided new insights for diagnosis and treatment
of NSCLC. However, only cancer tissues and adjacent healthy
tissues were used in this study and the clinical value of serum
miR-100 was not investigated. In addition, the sample size of
this study is small. Therefore, further studies with a larger
number of samples are needed to confirm the conclusions in
this study.

In summary, the expression level of miR-100 is relatively
lower in cancer tissues than in normal adjacent tissues in
NSCLC patients. The low expression level of miR-100 is
closely associated with poor prognosis of patients. Therefore,
miR-100 shows potential as a prognostic marker for NSCLC.
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