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Abstract: Background: MicroRNAs (miRNAs) are small, non-coding RNAs which can function as oncogenes or tumor 
suppressor genes in human cancers. Researchers have found that the expression level of miR-107 was decreased 
in human non-small cell lung cancer (NSCLC) tissues and cell lines, however, its clinicopathological and prognos-
tic significance in NSCLC has not been investigated. Methods: Quantitative real-time PCR (qRT-PCR) was used to 
analyze the expression of miR-107 in 137 pairs of fresh NSCLC and matched adjacent normal tissue specimens. 
The chi-square test and Fishers exact tests were used to examine the associations between miR-107 expression 
and the clinicopathological characters. The overall survival (OS) and progression-free survival (PFS) were analyzed 
by log-rank test, and survival curves were plotted according to Kaplan-Meier. Results: The expression level of miR-
107 was significantly lower in tumor tissues than that in corresponding noncancerous tissues (0.4676±0.2078 
vs. 1.000±0.3953, P<0.001). Low expression of miR-107 was found to significantly correlate with TNM stage 
(p=0.001), regional lymph node involvement (p=0.04), and tumor differentiation (p=0.003). Kaplan-Meier analy-
sis with the log-rank test indicated that low miR-107 expression had a significant impact on OS (35.2% vs. 69.3%; 
P=0.008) and PFS (30.0% vs. 56.2%; P=0.029). In a multivariate Cox model, we found that miR-107 expression 
was an independent poor prognostic factor for both 5-year OS (HR=2.57, 95% CI: 1.88-10.28; P=0.007) and 5-year 
PFS (HR=3.08, 95% CI: 2.01-8.92; P=0.003). Conclusion: The expression of miR-107 was decreased in NSCLC. Low 
expression of miR-107 was significantly associated with tumor progression and decreased survival in patients with 
NSCLC, indicating that miR-107 may serve as a novel prognostic marker in NSCLC.
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Introduction 

Lung cancer is the most common cause of can-
cer deaths worldwide [1]. Non-small cell lung 
cancer (NSCLC) is the most frequent type of 
lung cancer, accounting for over 80% of all lung 
cancer cases. It includes two predominant sub-
types, adenocarcinoma and squamous cell car-
cinoma, which comprise 40% and 25%, respec-
tively [2]. NSCLC has a low 5-year overall sur-
vival rate and a high recurrence rate [3]. Despite 
recent diagnostic and therapeutic advance-
ments, poor prognosis is observed in a large 
portion of NSCLC patients, even when diagno-
sis is made early in the course of the disease 
[4].

MicroRNAs (miRNAs) are a large family of highly 
conserved short (~22 nucleotides in length) 

single stranded noncoding RNAs that regulate 
the translational inhibition of target messenger 
RNAs by binding to their 3’-untranslated region 
[5]. The dysregulation of miRNAs is common in 
various carcinomas and plays an important role 
in cancer progression by altering normal gene 
expression [6-9]. In a previous study, research-
ers found that miR-107 suppressed growth and 
induced a G1 cell cycle arrest in the human 
NSCLC cell lines [10]. However, the associa-
tions between the miR-107 expression, clinico-
pathological characteristics and the prognostic 
value of miR-107 in NSCLC have not yet been 
reported. In the present study, we investigated 
miR-107 expression in tumor tissues and 
matched adjacent normal tissues from 137 
NSCLC patients to determine its clinicopatho-
logical and prognostic significance.
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Materials and methods

Patients and controls’ samples

This study was approved by the Research Ethics 
Committee of Qilu Hospital, Shandong Unive- 
rsity. Written informed consent was obtained 
from all of the patients. All specimens were 
handled and made anonymous according to 
the ethical and legal standards. The selection 
criteria for patients with NSCLC were as follows: 
(1) pathologically confirmed patients with 
NSCLC; (2) the patients had no previous history 
of other cancers; (3) the patients haven’t 
received preoperative treatment such as radia-

according to the manufacturer’s instructions. 
The purity and concentration of RNA were 
determined using NanoDrop 1000 spectropho-
tometer (Thermo Scientific, Wilmington, DE, 
USA). The differentially expressed amount of 
the miR-107 was validated in triplicate by quan-
titative reverse-transcription polymerase chain 
reaction (qRT-PCR). Briefly, 2 ug of RNA was 
added to RT reaction, and then, the cDNA 
served as the template for amplification of PCR 
with sequence-specific primers (Sangon Bi- 
otech, Shanghai, China) using SYBR PrimeScript 
miRNA RT-PCR kit (Takara Biotechnology Co. 
Ltd, Dalian, China) on the 7500 Real-Time PCR 
systems (Applied Biosystems, Carlsbad, CA, 

tion or chemotherapy. All patients were diag-
nosed and treated at the department of tho-
racic surgery, Qilu Hospital, Shandong Un- 
iversity from May 2006 to March 2011. All 
subjects underwent clinical examination; 
plain chest radiograph; CT scan of the chest, 
upper abdomen, and brain; fiberoptic bron-
choscopy; and bone scan. The pathologic 
diagnosis was conducted by two patholo-
gists, and any different conclusions were 
resolved by careful study and discussion. 
Tumor stage was determined according to 
the 2009 TNM staging classification system. 
The duration of follow-up was calculated 
from the date of surgery to death or last fol-
low-up, and patients were excluded if they 
had incomplete medical records or inade-
quate follow-up. Overall survival (OS) time 
was calculated from the date of the initial 
surgery to death. Progression-free survival 
(PFS) time was calculated from the date of 
the initial surgery until the first evidence of 
local, regional, or distant tumor progression 
of disease. For qRT-PCR, 137 pairs of fresh 
NSCLC and matched adjacent normal tissue 
specimens were collected from patients who 
underwent surgery in the department of tho-
racic surgery, Qilu Hospital, Shandong 
University. The fresh tissue specimens were 
collected and immediately placed in liquid 
nitrogen and then stored at -80°C until the 
isolation of RNA. Clinicopathological fea-
tures of patients are summarized in Table 1. 

MicroRNA isolation and real-time quantita-
tive RT-PCR assay

Total RNA was isolated from frozen speci-
mens by homogenizing tissue in Trizol 
reagent (Invitrogen, Carlsbad, CA, USA), 

Table 1. Clinicopathological characteristics of 137 
NSCLC patients
Characteristics No. of Patients %
Age (years)
    <65 65 47.45
    ≥65 72 52.55
Sex distribution
    Female 59 43.07
    Male 78 56.93
Smoking history
    Current 87 63.50
    Former 39 28.47
    Never 11 8.03
Weight loss
    <10% 108 78.83
    ≥10% 29 21.17
TNM stage
    I 56 40.88
    II 55 40.15
    IIIa 26 18.98
Regional lymph node involvement
    Absent 89 64.96
    Present 48 35.04
Histology
    Squamous cell carcinoma 54 39.42
    Adenocarcinoma 57 41.61
    Large cell carcinoma 26 18.98 
Differentiation
    Poor 48 35.04
    Moderate 59 43.07
    Well 30 21.90
Surgical margins
    Free 98 71.53
    Not free 39 28.47
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USA). The PCR cycling profile was denatured at 
95°C for 30 s, followed by 40 cycles of anneal-
ing at 95°C for 5 s, and extension at 60°C for 
34 s. Small nucleolar RNA U6 was used as an 
internal standard for normalization. The cycle 
threshold (CT) value was calculated. The 2-ΔCT 
(ΔCT=CTmiR107-CTU6 RNA) method was used to quan-
tify relative amount of miR-107.

Statistical analysis

The comparison of the expression levels of miR-
107 between NSCLC tissues and adjacent nor-
mal tissues were performed using the two-sam-
ple Student’s t test. The chi-square test and 
Fishers exact tests were used to examine the 
associations between miR-107 expression and 
the clinicopathological characters. The OS and 
PFS were analyzed by log-rank test, and surviv-
al curves were plotted according to Kaplan-
Meier. Univariate Cox regression was per-
formed on each clinical covariate to examine its 
influence on patient survival. Final multivariate 

models were based on step-wise addition. A 
Wald statistic of P<0.05 was used as the crite-
rion for inclusion in final multivariate models. 
All tests were two tailed and results with P<0.05 
were considered statistically significant. Sta- 
tistical analyses were performed using SPSS 
18.0 soft-ware (Chicago, Ill., USA) and GraphPad 
Prism 5 (GraphPad Software Inc., CA, USA).

Results

Expression levels of miR-107 in NSCLC 

We examined miR-107 expression in 137 pairs 
of NSCLC tissues and the corresponding non-
cancerous tissues by qRT-PCR. As shown in 
Figure 1, the expression level of miR-107 was 
significantly lower in tumor tissues than that in 
corresponding noncancerous tissues (0.4676 
±0.2078 vs. 1.000±0.3953, P<0.001). Fu- 
rthermore, the expression levels of miR-107 in 
patients with TNM stage II and IIIa were signifi-
cantly lower than those in patients with TNM 
stage I (0.4119±0.1292 vs. 0.6023±0.2203, 
P<0.001; 0.2954±0.1171 vs. 0.6023±0.2203, 
P<0.001, respectively, shown in Figure 2).

Expression levels of miR-107 and clinicopatho-
logical parameters in NSCLC 

The miR-107 expression levels were classified 
as high or low in relation to the median value. 
Low expression of miR-107 was found to signifi-
cantly correlate with TNM stage (p=0.001), 
regional lymph node involvement (p=0.04), and 
tumor differentiation (p=0.003). However, no 
significant difference in miR-107 expression 
was observed with age (p=0.89), sex distribu-
tion (p=0.74), smoking history (p=0.11), weight 
loss (p=0.06), histology (p=0.17), and surgical 
margins (p=0.07, shown in Table 2).

Low-expression level of miR-107 predicts poor 
prognosis in NSCLC patients

Kaplan-Meier analysis with the log-rank test 
indicated that low miR-107 expression had a 
significant impact on OS (35.2% vs. 69.3%; 
P=0.008; Figure 3) and PFS (30.0% vs. 56.2%; 
P=0.029; Figure 4). Univariate and multivariate 
analyses were utilized to evaluate whether the 
miR-107 expression level and various clinico-
pathological features were independent prog-
nostic parameters. Multivariate analysis 
revealed that miR-107 expression (HR=2.57, 
95% CI: 1.88-10.28; P=0.007), TMN stage 
(HR=3.37, 95% CI: 2.21-18.91; P=0.004), and 

Figure 1. Comparison of miR-107 expression levels 
between NSCLC tissues and adjacent normal tis-
sues.

Figure 2. The expression level of miR-107 in NSCLC 
patients (n=137) at different clinical stages.
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tumor differentiation (HR=4.77, 95% CI: 3.62-
16.46; P<0.001) were independently associat-
ed with the OS (shown in Table 3), and that miR-
107 expression (HR=3.08, 95% CI: 2.01-8.92; 
P=0.003), TMN stage (HR=4.28, 95% CI: 3.11-
16.21; P=0.001), regional lymph node involve-
ment (HR=2.11, 95% CI: 1.39-5.31; P=0.01), 
and surgical margins (HR=2.09, 95% CI: 1.88-
4.85; P=0.04) were independent prognostic 
factors for PFS (shown in Table 3).

Discussion 

The discovery of the first miRNA, lin-4 in Ca- 
enorhabditis elegans initiated a new era of 

over 100 metabolic reactions. p53 can induce 
expression of PANK1 and miR-107, presumably, 
through a p53 element located ~1 kb upstream 
of the PANK1 transcriptional start site [16]. 
Wang et al demonstrated that expression of 
miR-107 was inversely associated with expres-
sion of hypoxia inducible factor-1β (HIF-1β) and 
could mediate p53 regulation of hypoxic signal-
ing and tumor angiogenesis in colon cancer. 
Members of the miR-107 gene group have also 
been shown to repress granulin (GRN) protein, 
a potent mitogen and growth factor, in prostate 
cancer cells [17]. miR-107 induces cell cycle G1 
arrest and inhibits invasion by targeting cyclin 
dependent kinase 6 (CDK6), thereby inhibiting 

Table 2. Correlation between the expression of miR-107 and clinico-
pathological parameters in NSCLC patients

Variable n
miR-132 expression

P value
High (n=69) Low (n=68)

Age (years)
    <65 65 32 33 0.89
    ≥65 72 37 35
Sex distribution
    Female 59 31 28 0.74
    Male 78 38 40
Smoking history
    Current 87 41 46 0.11
    Former 39 23 16
    Never 11 5 6
Weight loss
    <10% 108 59 49 0.06
    ≥10% 29 10 19
TNM stage
    I 56 36 20 0.001
    II 55 24 31
    IIIa 26 9 17
Regional lymph node involvement
    Absent 89 50 39 0.04
    Present 48 19 29
Histology
    Squamous cell carcinoma 54 29 25 0.17
    Adenocarcinoma 57 26 31
    Large cell carcinoma 26 14 12
Differentiation
    Poor 48 19 29 0.003
    Moderate 59 24 35
    Well 30 26 4
Surgical margins
    Free 98 52 46 0.07
    Not free 39 17 22

miRNA biology. Since then, 
thousands of miRNAs have 
been identified and anno-
tated. Furthermore, an inc- 
reasing body of evidence 
indicates that miRNAs are 
differentially expressed be- 
tween normal and tumor tis-
sues, suggesting that dys-
regulation of miRNA expres-
sion is a key factor underly-
ing tumorigenesis [11-13]. A 
large number of studies sug-
gest that understanding of 
miRNA function will provide 
us broad prospects to un- 
derstand and overcome tu- 
mor. 

MiR-107, located on 10th 
chromosome, is differential-
ly expressed in a number of 
metabolic pathways, includ-
ing adipogenesis, hypoxia, 
cell cycle arrest, angiogene-
sis and neurodegenerative 
diseases. miR-103/miR-107 
are highly conserved miR-
NAs that map to intron 5 of 
pantothenate kinase (Pank) 
genes. Pank2 and Pank3 
host the pre-miRNA sequ- 
ences of miR-103, whereas 
Pank1 encodes miR-107, wh- 
ich differs from miR-103 by 
a single nucleotide [14, 15]. 
Pantothenate kinase is the 
rate limiting enzyme in the 
biosynthesis of coenzyme A, 
a cofactor that is involved in 
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tumor progression in gastric cancer, pancreatic 
cancer, and NSCLC cell lines [10, 18, 19]. 

acteristics and the prognostic value of miR-107 
in NSCLC have not yet been reported. 

Figure 3. Kaplan-Meier curves of the overall survival of 137 NSCLC patients. Over-
all survival rate in patients with low miR-107 expression was significantly lower 
than that in patients with high miR-107 expression.

Another study revealed 
that Toll-like Receptor-4 
down-regulated miR-
107, increasing macro-
phage adhesion via CD- 
K6 [20]. On the contrary, 
miR-107 has also been 
implicated in tumor pro-
gression. miR-107 sho- 
wed over-expression in 
pancreatic cancer and 
breast cancer suggest-
ing some positive role in 
carcinogenesis and its 
expression was inverse-
ly correlated with let-7 
expression in breast tu- 
mors and cancer cell 
lines [21, 22]. 

Previously, Inoue et al 
found that the mean 
expression level of miR-
107 was significantly hi- 
gher in the gastric can-
cer tissues compared to 
that of normal tissues. 
In the comparison of 
clinicopathological fac-
tors, miR-107 express- 
ion showed significant 
association with depth 
of tumor invasion, lymph 
node metastasis and 
TNM stage. In Kaplan-
Meier survival curve an- 
alysis, OS rates and PFS 
rates of patients with 
high miR-107 expres-
sion were significantly 
worse than those of 
patients with low miR-
107 expression. In the 
Cox multivariate analy-
sis, it was shown that 
miR-107 expression in 
gastric cancer tissues 
was an independent pr- 
ognostic factor for OS 
and PFS [23]. However, 
the association between 
the miR-107 expression, 
clinicopathological char-

Figure 4. Kaplan-Meier curves of the progression-free survival of 137 NSCLC pa-
tients. Progression-free survival rate in patients with low miR-107 expression was 
significantly lower than that in patients with high miR-107 expression.
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In the present study, our results showed that 
miR-107 expression was significantly lower in 
NSCLC tissues compared with normal adjacent 
lung tissues. The relationship of the miR-107 
with various clinical features of NSCLC was 
analyzed. The results revealed that a low level 
of miR-107 expression was significantly corre-
lated with TNM stage (p=0.001), regional lymph 
node involvement (p=0.04), and tumor differen-
tiation (p=0.003), suggesting that miR-107 
might be involved in the carcinogenesis and 
metastasis of NSCLC. Further more, the 5-year 
OS of low miR-107 expression group was signifi-
cantly shorter than that of high miR-107 expres-
sion group. Moreover, the 5-year PFS of low 
miR-107 expression group was also significant-
ly shorter than that of high miR-107 expression 
group. In a multivariate Cox model, we found 
that miR-107 expression was an independent 
poor prognostic factor for both 5-year OS and 
5-year PFS, indicating that low miR-107 level 
was a promising non-invasive biomarker for 
prognosis of patients with NSCLC.

In conclusion, the expression of miR-107 was 
decreased in NSCLC. Low expression of miR-
107 was significantly associated with tumor 
progression and decreased survival in patients 
with NSCLC, indicating that miR-107 may serve 
as a novel prognostic marker in NSCLC.
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