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Original Article 
Increased expression of microRNA-150 is associated 
with poor prognosis in non-small cell lung cancer
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Abstract: Objectives: The aim was to evaluate the clinical significance and prognostic value of tissue miR-150 ex-
pression in non-small cell lung cancer (NSCLC) patients. Materials and methods: Quantitative real-time PCR was 
used to analyze the expression of miR-150. Overall survival (OS) was estimated using the Kaplan-Meier method, 
and the differences in survival were compared using the log-rank test. A Cox proportional hazards model was used 
for multivariate analysis. Results: Mean miR-150 levels were significantly higher in NSCLC tissues compared with 
matched non-cancerous tissues (4.07 ± 2.33 vs. 1.00 ± 0.46, P < 0.0001). The level of miR-150 in NSCLC was 
strongly correlated with lymph node metastasis (P = 0.04), distant metastasis (P = 0.01) and clinical TNM stage (P 
= 0.02). Kaplan-Meier analysis showed that the cumulative 5-year OS rate was 40.8% in the high expression group, 
and 69.2% in the low expression group. The log-rank test showed that the OS rate of patients with high miR-150 
expression was significantly poorer than that of the remaining cases (P = 0.007). Conclusion: Our data indicated 
that overexpression of miR-150 in NSCLC tissues has prognostic value.
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Introduction 

Lung cancer is one of the most common causes 
of cancer-related deaths worldwide, and major-
ity of lung cancers are the non-small cell lung 
cancer (NSCLC), which comprises approximate-
ly 80% of all lung cancers [1]. Surgical resec-
tion, when possible, remains the only curative 
treatment for early-stage NSCLC. However, 
nearly 50% of resected patients experience 
recurrence and have a dismal prognosis [2]. 
Therefore, clinical indicators that accurately 
predict NSCLC progression and prognosis are 
essential for improving patient survival.

microRNAs (miRNAs) are small noncoding RNAs 
of ~22 nucleotides in the length that regulate 
the expression of their target mRNAs through 
translational repression or mRNA cleavage [3]. 
They are involved in crucial biological process-
es, including development and differentiation 
[4, 5]. The dysregulation of miRNAs is correlat-
ed to play an important role in cancer develop-
ment and progression by regulating the cell pro-
liferation, differentiation, apoptosis and carcin- 
ogesis [6, 7]. The miR-150 gene is on chromo-

some 19q13 and expressed at low levels in 
most solid tumors [8, 9]. Downregulation of 
miR-150 expression acts as an anti-apoptotic 
factor in human diffuse gastric cancer and 
adrenocorticotrophic hormone-secreting pitu-
itary tumors [8, 9]. Overexpression of miR-150 
inhibits tumor cell growth in vitro and inhibits 
tumor growth in animal models through direct 
downregulation of DKC1 and AKT2, reduction of 
phosphorylated AKTser473/4 and an increase 
in tumor suppressors such as Bim and p53, 
leading to telomerase activation and immortal-
ization of cancer cells [10]. However, Cao et al 
found that the expression levels of miR-150 
were significantly higher in lung cancer sam-
ples. Furthermore, their findings provided the 
first clues regarding the role of miR-150 as an 
oncogene in lung cancer through the inhibition 
of SRC kinase signaling inhibitor 1(SRCIN1) 
translation [11]. Gu et al found that down-regu-
lation of miR-150 induced cell proliferation inhi-
bition and apoptosis in NSCLC by targeting 
BAK1 in vitro [12]. However, until now, the prog-
nostic value of miR-150 in NSCLC has not been 
investigated. 
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Materials and methods

Patients and clinical samples

Between 2005 and 2011, 157 patients with 
NSCLC were diagnosed at Qilu Hospital of 
Shandong University, and treated with surgery. 
None of the patients had received radiation 
therapy or chemotherapy before surgery. All 
surgical tissues were examined by a patholo-
gist and final surgical pathology reports were 
obtained and recorded. Patient participation in 
the study was concluded once the final surgical 
pathology reports were obtained. Histological 
type and tumor-node-metastasis (TNM) classifi-

cations were made according to the criteria of 
the American College of Chest Physicians evi-
dence-based clinical practice guidelines. The 
baseline patient characteristics were shown in 
Table 1. We obtained written and oral informed 
consent from all participants. This study was 
approved by the institutional review board of 
Qilu Hospital of Shandong University.

RNA isolation and qRT-PCR

Total RNA was extracted with Trizol reagent 
(Invitrogen, Carlsbad, CA, USA) according to the 
manufacturer’s instructions. The concentration 
and purity of all RNA samples were detected by 
NanoDrop ND-2000 spectrophotometer (Nano- 
Drop Technologies, Houston, TX, USA). NCodeTM 
SYBR® Green miRNA qRT-PCR Kit (Invitrogen, 
Carlsbad, CA, USA) was used to synthesize spe-
cific cDNA of miR-150 and U6B(as an internal 
control), and perform qRT-PCR, which was ana-
lyzed with the DNA Engine Opticon 2 Real-Time 
Cycler (MJ Research Inc., Waltham, MA, USA) 
according to the manufacturer’s instructions. 
Each sample was examined in triplicate and 
analyzed by the comparative threshold cycle 
(Ct) method. The expression levels of miR-150 
were normalized to U6B.

Statistical analysis

Differences between two groups were estimat-
ed using Student’s t test and the Chi-square 
test. Overall survival (OS) was measured up to 
the date of death due to any cause or, for living 
patients, the date of last contact. OS was esti-
mated using the Kaplan-Meier method, and the 
differences in survival were compared using 
the log-rank test. A Cox proportional hazards 
model was used for multivariate analysis. 
Significant differences were accepted at P < 
0.05. Statistical analyses were performed with 
SPSS for Windows version 17.0 (SPSS Inc., 
Chicago, USA).

Results

Increased expression of miR-150 in NSCLC

To reveal the role of miR-150 in NSCLC, qRT-
PCR was performed to measure miR-150 levels 
in 157 pairs of NSCLC tissues and adjacent 
non-cancerous tissues. Mean miR-150 levels 
were significantly higher in NSCLC tissues com-
pared with matched non-cancerous tissues 
(4.07 ± 2.33 vs. 1.00 ± 0.46, P < 0.0001, 

Table 1. The relationship between miR-150 
and clinicopathological characteristics in 157 
patients with NSCLC

miR-150 
expression

Parameters Number 
of cases High Low P 

value
Sex 157 81 76
    Male 89 49 40 0.31
    Female 68 32 36
Age  
    < 60 years 79 40 39 0.25
    ≥ 60 years 78 41 37
Smoking
    Never 11 1 10 0.38
    Current 75 43 32
    Former 71 37 34
Tumor Size 
    < 3 cm 64 22 42 0.08
    ≥ 3 cm 93 59 34
Lymphatic invasion
    Positive  56 37 19 0.04
    Negative  101 44 57
Distant metastasis
    Positive  35 26 9 0.01
    Negative  122 55 67
TNM stage
    I/II  88 39 49 0.02
    III/IV  69 42 27
Tumor differentiation
    High/moderate  106 59 47 0.09
    Poor 51 22 29
Surgical margins
    Free 131 66 65 0.21
    Not free 26 15 11
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shown in Figure 1). We divided the 157 patients 
with NSCLC into a high expression group (n = 
81) and a low expression group (n = 76), accord-
ing to the median expression level of miR-150.

Correlations between miR-150 expression and 
NSCLC clinicopathologic characteristics

The relationship between miR-150 expression 
and clinicopathologic parameters was evaluat-
ed. As shown in Table 1, the level of miR-150 in 
NSCLC was strongly correlated with lymph node 
metastasis (P = 0.04), distant metastasis (P = 
0.01) and clinical TNM stage (P = 0.02). 
However, there were no significant associations 
between miR-150 expression and other clinical 
features including sex, age, smoking status, 
tumor differentiation, tumor size, and surgical 
margins. Taken together, these observations 
indicate that miR-150 expression is upregulat-
ed in NSCLC and is associated with the disease 
progression.

Independent prognostic indicators for patients 
with NSCLC

Kaplan-Meier analysis showed that the cumula-
tive 5-year OS rate was 40.8% in the high 
expression group, and 69.2% in the low expres-
sion group (Figure 2). The log-rank test showed 
that the OS rate of patients with high miR-150 
expression was significantly poorer than that of 
the remaining cases (P = 0.007).

A Cox proportional hazards regression model 
analysis was performed to determine the inde-
pendent prognostic indicators for patients with 
NSCLC. A multivariate analysis of these factors 
showed that miR-150 level (HR = 3.18, 95% CI: 
1.79-10.22, P = 0.006), distant metastasis (HR 

= 4.57, 95% CI: 3.29-11.55, P = 0.002) and 
TNM stage (HR = 3.02, 95% CI: 1.38-5.82, P = 
0.02) maintained their significance as indepen-
dent prognostic factors for OS (shown in Table 
2).

Discussion

Although recent advances have been made in 
clinical diagnosis and therapeutic treatment, 
the overall 5-year mortality rate has remained 
unfavorable since the 1970s [13]. We are now 
in an era where personalized medicine and tar-
geted therapies may give new hope for this 
patient group [14, 15]. Identification of novel 
molecular markers which can improve diagno-
sis and prognostic stratification and serve as 
possible therapeutic targets will be of great 
importance in the near future. Several clinical 
prognostic markers for lung cancer have been 
recognized to dichotomize the risk, such as 
age, sex, tumor stage, cellular differentiation, 
and vascular invasion. However, since several 
biomarkers are not sufficiently accurate to pre-
dict the prognosis of lung cancer, the search of 
novel biomarker will be needed for prediction of 
prognosis in lung cancer.

Recent studies have shown that dysregulation 
of miRNAs contributes to the initiation, progres-
sion, metastasis, and drug resistance of cancer 
[16, 17]. Several upregulated and downregulat-
ed miRNAs have been identified in lung cancer, 
the most frequently diagnosed cancer and the 
most common cause of cancer-related death 
worldwide [18, 19]. The miR-150 gene is on 
chromosome 19q13 and expressed at low lev-
els in most solid tumors [8, 9]. Downregulation 
of miR-150 expression acts as an anti-apoptot-
ic factor in human diffuse gastric cancer and 
adrenocorticotrophic hormone-secreting pitu-
itary tumors [8, 9]. Overexpression of miR-150 
inhibits tumor cell growth in vitro and inhibits 
tumor growth in animal models through direct 
downregulation of DKC1 and AKT2, reduction 
of phosphorylated AKTser473/4 and an increa- 
se in tumor suppressors such as Bim and p53, 
leading to telomerase activation and immortal-
ization of cancer cells [10]. Chang et al showed 
that miR-150 was downregulated by c-Myc and 
that it might function as a tumor suppressor. 
Injection of mouse lymphoma cell lines into 
mice expressing miR-150 produced fewer 
tumor cells in vivo [20]. Yokobori et al found 

Figure 1. Increased expression of miR-150 in NSCLC.
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that miR-150 expression was significantly lower 
in esophageal squamous cell carcinoma (ESCC) 
tissues compared to adjacent non-cancerous 
tissues (P < 0.001). Low expression of miR-150 
in ESCC contributed to malignant potential, 
such as tumor depth, lymph node metastasis, 
lymphatic invasion, venous invasion, clinical 
staging, and poor prognosis (P < 0.05) [21]. 
However, the function of miR-150 was found to 
be different in lung cancer. Cao et al found that 
the expression levels of miR-150 were signifi-
cantly higher in lung cancer samples. 
Furthermore, their findings provided the first 
clues regarding the role of miR-150 as an onco-
gene in lung cancer through the inhibition of 
SRC kinase signaling inhibitor 1 (SRCIN1) trans-
lation [11]. Gu et al found that down-regulation 

variate analysis of these factors showed that 
high miR-150 expression predicted a worse 
prognosis, suggesting that miR-150 should be 
considered as a potential biomarker associat-
ed with the prognosis in NSCLC.

In conclusion, our data indicated that overex-
pression of miR-150 in NSCLC tissues has 
prognostic value. Further studies and more 
samples will be required to confirm the prog-
nostic value of miR-150 in NSCLC.
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Figure 2. Kaplan-Meier curves for overall-survival in 157 NSCLC patients.

Table 2. Multivariate analyses for overall survival in NSCLC 
patients
Variable Hazard ratio 95% CI P value
Sex 1.12 0.82-1.97 0.56
Age 1.06 0.53-1.73 0.75
Smoking 1.42 0.74-2.15 0.15
Tumor Size 1.49 0.87-3.24 0.09
Lymphatic invasion 2.78 0.89-5.81 0.06
Distant metastasis 4.57 3.29-11.55 0.002
TNM stage 3.02 1.38-5.82 0.02
Tumor differentiation 2.19 0.22-4.87 0.12
Surgical margins 0.68 0.39-1.36 0.78
miR-150 expression level 3.18 1.79-10.22 0.006

of miR-150 induced cell prolifera-
tion inhibition and apoptosis in 
NSCLC by targeting BAK1 in vitro 
[12]. However, until now, the 
prognostic value of miR-150 in 
NSCLC has not been investigat-
ed. In the present study, qRT-PCR 
was performed to measure miR-
150 levels in 157 pairs of NSCLC 
tissues and adjacent non-can-
cerous tissues. Mean miR-150 
levels were significantly higher in 
NSCLC tissues compared with 
matched non-cancerous tissues. 
We found that the level of miR-
150 in NSCLC was strongly cor-
related with lymph node metas-
tasis, distant metastasis and 
clinical TNM stage. Taken togeth-
er, these observations indicated 
that miR-150 expression was 
upregulated in NSCLC and was 
associated with the disease pro-
gression. Kaplan-Meier analysis 
showed that the cumulative 
5-year OS rate was 40.8% in the 
high expression group, and 
69.2% in the low expression 
group. The log-rank test showed 
that the OS rate of patients with 
high miR-150 expression was 
significantly poorer than that of 
the remaining cases. Further- 
more, a Cox proportional hazards 
regression model analysis was 
performed to determine the inde-
pendent prognostic indicators 
for patients with NSCLC. A multi-
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