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Decreased expression of let-7f associates with  
the poor prognosis of glioma patients
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Abstract: Objectives: Let-7f has been reported to play regulatory roles in several types of cancer and could act as 
a prognostic biomarker for cancer patients. The purpose of this study was to evaluate the prognostic value of let-
7f in glioma patients. Methods: The relative expression levels of let-7f in tumor tissues and corresponding normal 
tissues of 108 glioma patients were detected by qRT-PCR. Chi-square test was used for analyzing the association 
between the expression level of let-7f and the clinical features. Besides, Kaplan-Meier method was performed to 
estimate the overall survival of glioma patients. The prognostic significance of let-7f was evaluated by Cox regres-
sion analysis. Results: The relative expression level of let-7f in tumor tissues was lower than in normal tissues 
(0.45 vs 1.09). Chi-square test indicated that let-7f expression was associated with tumor size (P=0.004) and WHO 
grade (P=0.000). The results of Kaplan-Meier method suggested that patients with low expression level of let-7f 
had shorter overall survival time than those with high expression level (24.1 months vs 34.5 months, log rank test, 
P=0.000). Moreover, let-7f could act as an independent biomarker for glioma prognosis (HR=1.971, 95% CI=1.381-
2.813, P=0.000). Conclusion: The decreased expression of let-7f is detected in glioma tissues and the expression 
levels are associated with tumor progression. Let-7f may be a potential indicator for prognosis of glioma patients.
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Introduction

Glioma is one of the most common brain 
tumors, accounting for about 30%-40% of all 
intracranial tumors [1]. The prognosis of pa- 
tients with glioma is poor, with a five-year mor-
tality over 95% despite multiple therapies [2]. 
The high death rate of glioma is associated 
with its rapid growth, angiogenesis, and inva-
sion throughout the brain [3]. Although great 
progresses have been made in the advanced 
treatments, the results are still disappointing 
[4]. Recently, glioma epidemiology has focused 
on identifying factors that are associated with 
tumor progression and prognosis. The relevant 
factors may provide valuable information about 
the features of the disease and therapy targets 
[1, 5].

MicroRNAs (miRNAs) are short non-coding 
RNAs, which play important regulatory roles in 
organism by interfering with the functions of 
target mRNAs [6, 7]. The fundamental roles of 
miRNAs are regulating basic cell cycle including 

proliferation, differentiation, and death [7-9]. 
MiRNAs may also take part in the tumor pro-
gression by interfering crucial regulators of cell 
cycle [9]. Many aberrant expression of miRNAs 
are detected in various cancers and indicating 
that these miRNAs are associated with the 
tumor progression, such as miRNA-221 in co- 
lorectal cancer [10], miRNA-21 in breast cancer 
[11] and miRNA-25 in gastric cancer [12]. The 
expression levels of miRNAs are associated 
with cancer type, stage, and other clinical vari-
ables, so miRNAs can be emerged as biomark-
ers for cancer diagnosis and prognosis [13]. 
Let-7f, one of the miRNAs, belongs to let-7 fam-
ily and locates at 9q22.3 [14]. Different expres-
sion of let-7f has been detected in various types 
of cancer, such as breast cancer, gastric can-
cer, hepatocellular carcinoma and papillary thy-
roid carcinoma [15-18]. In addition, Yan et al. 
have found that let-7f could inhibit the prolife- 
ration, migration and invasion of glioma cells 
through perisotin signal [19]. However, the fu- 
nction of let-7f in glioma prognosis remains 
unclear.
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The purpose of this study was to evaluate the 
clinical significance of let-7f in glioma. We 
detected the expression levels of let-7f in tumor 
tissues and corresponding normal tissues of 
108 glioma patients. The associations between 
the gene expression and clinical features of 
glioma patients were analyzed and the prog-
nostic value of let-7f was also estimated in the 
study.

Materials and methods

Patients and tissue specimens

108 glioma patients confirmed by pathological 
and clinical diagnoses in Liaocheng People’s 
Hospital from December 2011 to February 
2014 were enrolled in this study. The pathologi-
cal tissue specimens and corresponding nor-

UV absorbance (A260/A280) and 1% agarose 
gel electrophoresis was used for testing the 
quality of the total RNA.

PrimeScript RT reagent kit (Takara, China) was 
used to obtain the complementary DNA (cDNA) 
from the total RNA. Moreover, fluorescence 
quantitative real-time PCR (qRT-PCR) was per-
formed using SYBR Green assay (Takara, Ch- 
ina). U6 was emerged as the internal control. 
The data analysis was calculated by 2-ΔΔCt meth-
od. The sequences of the primers used in this 
study were listed in Table 1. Each sample was 
in triplicate.

Statistical analysis

The relative expression levels of let-7f in the 
pathological tissues and corresponding normal 

Table 1. The sequences of the primers used in this study
Name Sequences
Let-7f Forward 5’-GCCGTGAGGTAGTAGATTGTAT-3’

Reverse 5’-GTGCAGGGTCCGAGGT-3’
U6 Forward 5’-CGCTTCGGCAGCACATATAC-3’

Reverse 5’-TTCACGAATTTGCGTGTCAT-3’

Table 2. The association between let-7f expression and clinical fea-
tures of glioma patients

Characteristics Total num-
ber (n)

Let-7f expression
x2 P value

High (n) Low (n)
Gender 0.160 0.689
    Male 56 28 28
    Female 52 24 28
Age 0.060 0.807
    ≥ 55 61 30 31
    < 55 47 22 25
Tumor location 0.252 0.616
    Supratentorial 68 34 34
    Subtentorial 40 18 22
Tumor size 8.306 0.004
    > 3 cm 55 19 36
    ≤ 3 cm 53 33 20
Karnofsy performance status 0.572 0.449
    ≥ 80 56 25 31
    < 80 52 27 25
WHO grade 13.588 0.000
    I+II 57 37 20
    III+IV 51 15 36
Relapse 0.250 0.617
    Yes 67 31 36
    No 41 21 20

mal tissue samples were col-
lected from the patients and 
the samples were put in liq-
uid nitrogen immediately th- 
en stored at -80°C for use. 
None of the patients had 
received chemotherapy or 
radiotherapy before the sur-
gery. The study was approved 
by the Ethic Committee of 
the hospital and all the par-
ticipators had signed written 
informed consents in adva- 
nce.

The follow-up investigation 
was about 5 years and all of 
the patients were participat-
ed in. The investigation infor-
mation and the clinical fea-
tures of the glioma patients 
were collected to estimate 
the clinical significance of 
let-7f in glioma patients.

RNA extraction and qRT-PCR

Total RNA of the pathologic- 
al tissues and correspond- 
ing normal tissues of glioma 
patients were extracted us- 
ing Trizol reagent (Invitrogen, 
Carlsbad, CA) according to 
the manufacturer’s introduc-
tion. The residuary DNA in 
the total RNA was dealt with 
DNase. Concentration of the 
total RNA was detected by 
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tissues were analyzed by T test and the results 
were shown as mean ± SD. The correlation 
between expression level of the gene and clini-
cal features of glioma patients was estimated 

according to their average expression level. The 
results of Chi-square test indicated that the 
expression level of let-7f was associated with 
tumor size (P=0.004) and WHO grade (P= 

Figure 1. Relative expression of let-7f in tumor tissues and corresponding nor-
mal tissues of glioma patients (U6 as normalized control).

by Chi-square test. And the 
overall survival analysis was 
assessed using Kaplan-Me- 
ier method. In addition, Cox 
regression analysis was us- 
ed to evaluate the prognostic 
significance of let-7f. All the 
data analyses were per-
formed in SPSS 18.0 soft-
ware and Sigma Plot soft-
ware was used for drawing. P 
< 0.05 was considered as 
statistical significance.

Results

Relative expression of let-7f 
in glioma patients

The 108 glioma patients col-
lected in this study included 
56 males and 52 females 
and their average age was 
56.3 years. The clinical infor-
mation of the glioma patients 
was summarized in Table 2.

QRT-PCR was used to test 
the relative expression of  
let-7f in pathological tissues 
and corresponding normal 
tissues of glioma patients. 
The relative expression level 
in tumor tissues was 0.45± 
0.203, while that in the cor-
responding normal tissues 
was 1.09±0.211. There was 
a significant difference bet- 
ween them (Figure 1, P= 
0.000).

The relationship between 
let-7f expression and clinical 
features

In order to analyze the con-
nection between let-7f exp- 
ression and the clinical fea-
tures, the glioma patients 
were divided into two groups 

Figure 2. Overall survival of glioma patients with let-7f high expression (red 
line) and low expression (black line) (Log rank test, P=0.000).
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0.000). However, it had nothing to do with age, 
gender, tumor location, Karnofsy performance 
status or relapse (P > 0.05).

Association between let-7f expression and the 
overall survival of glioma patients

Kaplan-Meier method was used for overall sur-
vival analysis. The patients with low expression 
level of the let-7f had shorter overall survival 
time than those with high expression level (24.1 
months vs 34.5 months, Figure 2). There was a 
remarkable difference between the two groups 
(Log rank test, P=0.000).

Univariate and multivariate Cox regression an- 
alyses were used for analyzing prognostic fac-
tors in glioma patients. The results indicated 
that let-7f was associated the glioma progno- 
sis and could act as an independent biomark- 
er for prognosis of glioma patients (Table 3, 
HR=1.971, 95% CI=1.381-2.813, P=0.000).

Discussion

Recent years, glioma as a typical type of brain 
tumor has attracted more and more attentions 
but the therapeutic efficacy for glioma patients 
are not satisfactory. The prognosis of glioma is 
poor despite multiple advance treatments, due 
to excessive proliferation, relentless invasion, 
and angiogenesis [20]. The identification of 
new biomarkers for glioma therapy target and 
prognosis may improve the clinical outcomes of 
the patients. Recently, with the development of 
the molecular biological techniques, the genes 
which could alter during the tumor progression 
are proved to improve the outcomes of the can-
cer patients. Guo et al. had reported that FRAT1 
was an important factor in the tumorigenesis 
and progression of glioma and could be ex- 
plored as an indicator for pathological diagno-

sis, therapy target and prognosis [21]. CDKN2A 
(p16) mRNA was proved to be a prognostic 
marker for malignant high-grade glioma [22]. 
Wang et al. indicated that transmembrane-4-L-
six-family-1 was a potential predictor for prog-
nosis in human glioma [23]. These studies sug-
gested that the endogenous biomarkers might 
improve the clinical outcomes of patients with 
glioma.

The let-7 family is a high conserved family of 
miRNAs, including fourteen members [24]. 
Currently, many members of let-7 family were 
reported to be associated with cancer tumo- 
rigenesis and progression. Let-7a had been 
reported to inhibit growth and migration of 
breast cancer cells [25]. Han et al. demonstrat-
ed that let-7b could suppress invasion and 
migration of gastric cancer cells through direct-
ly targeting the tumor metastasis-associated 
gene ING1 [26]. And let-7f was also proved to 
play regulatory roles in several types of cancer, 
such as gastric cancer, breast cancer, hepato-
cellular carcinoma and so on [15-17]. Then 
weather let-7f participates in the development 
of glioma or affects the clinical outcome re- 
quires further investigation.

In this study, we detected the expression level 
of let-7f in pathological tissues and correspond-
ing normal tissues of patients with glioma. The 
results suggested that the expression level of 
let-7f was decreased in tumor tissues and a fur-
ther analysis indicated that it was associated 
with tumor size and WHO grade. These results 
might suggest that the abnormal expression of 
let-7f in tumor tissues was associated with the 
cancer development. The findings were accor-
dance with previous studies, such as Yan et al., 
had reported that let-7f overexpression inhibit-
ed glioma cell proliferation, migration, and inva-
sion via targeting periostin [19]. Nahid et al. 

Table 3. Univariate and multivariate analyses for prognostic factors in glioma patients

Characteristics
Univariate analysis Multivariate analysis

HR 95% CI P HR 95% CI P
Let-7f (low vs high) 1.927 1.362-2.728 0.000 1.971 1.381-2.813 0.000
Gender (male vs female) 0.900 0.635-1.276 0.554 0.847 0.589-1.219 0.372
Age (≥ 55 vs < 55) 1.052 0.742-1.494 0.775 1.077 0.752-1.544 0.685
Tumor location (supratentorial vs subtentoria) 0.994 0.700-1.412 0.975 0.979 0.674-1.423 0.913
Tumor size (≥ 3 cm vs < 3 cm) 1.297 0.908-1.853 0.153 1.371 0.947-1.985 0.095
Karnofsy performance status (≥ 80 vs < 80) 0.885 0.625-1.254 0.493 0.895 0.627-1.278 0.542
WHO grade (I+II vs III+IV) 1.164 0.821-1.649 0.393 1.112 0.768-1.610 0.573
Relapse (yes vs no) 1.027 0.722-1.461 0.881 0.910 0.625-1.325 0.621
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had proved that let-7f expression was de- 
creased during hepatic differentiation [27]. 
Decreased expression of let-7f was also detect-
ed in metastasis gastric cancer tissues and the 
over-expression of the gene could inhibit inva-
sion and migration of gastric cancer cells th- 
rough directly targeting the tumor metastasis-
associated gene MYH9 [28]. In a word, all of 
the results indicated that let-7f might be a 
potential tumor suppressor.

In the previous studies, many miRNAs were 
proved to act as prognostic biomarkers and as 
non-invasive biomarkers, they could provide 
more credible outcomes for patients [29, 30]. 
For example, miRNA-124 had been reported to 
be associated with prognosis of lung cancer 
and could act as a potential biomarker for fur-
ther risk stratification in the treatment of lung 
cancer [31]. Yuan et al. reported that miRNA-
940 could inhibit the growth of hepatocellular 
carcinoma and might be a indicator for progno-
sis [32]. Over-expression of miRNA-155 was 
proved to correlate with a poor outcome for 
patients with bladder cancer [33]. In this study, 
we evaluated the prognostic value of miRNA let-
7f in glioma. The results suggested that pa- 
tients with low expression levels of the gene 
had lower survival rate and the expression lev-
els of let-7f was associated with glioma progno-
sis. Let-7f could act as an independent predic-
tor in patients with glioma.

In conclusion, the decreased expression of let-
7f is found in tumor tissues of glioma patients. 
And the gene is correlated with tumor size and 
WHO grade. Besides, the expression levels of 
let-7f are associated with survival rate of 
patients and let-7f may be a potential biomark-
er for prognosis and therapy target for glioma.
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